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Glossary of Terms
ArcelorMittal Orbit

A steel sculpture located in Planning Delivery Zone 2 featuring
two observation platforms, currently the UK’s tallest sculpture
standing at 114m in height.

Contaminant(s) of Concern

Chemicals and/or list of chemicals that may present potential
contamination related risks on a site on the basis of site history
and site investigation. May be subject to quantitative risk
assessment to derive generic assessment criteria and/or site
specific assessment criteria.

Contaminated Land Exposure
Assessment

EA technical guidance for assessing contaminated land risks to
human health, typically referred to CLR10 and associated
briefing notes.

Consolidated Validation Report

Consolidated Validation Report containing all relevant
validation data from enabling works and follow on projects and
including reference to relevant design documents.

Detailed Quantitative Risk
Assessment

A higher tier of risk assessment where detailed site specific
information is used in order to assess the levels of risks and / or
to calculate site specific assessment criteria (SSAC).

Drinking Water Standards

UK derived guideline vales for drinking water.

Environmental Quality
Standards

UK derived standards for surface water quality.

Generic Assessment Criteria

Criteria, used to evaluate contaminant concentrations, derived
using assumptions about the characteristics of contaminants,
pathways and receptors and designed to be protective in a
range of defined conditions. SGVs, published by Defra and the
Environment Agency, are a special type of GAC.

Global Site Conceptual Model

Assumed overarching contamination related risk model for the
Olympic Park. Requires validation on a site-by-site basis within
the SSRS.

Generic Quantitative Risk
Assessment

A lower tier of risk assessment where generic exposure assumptions
are used in order to assess the levels of risks and / or to calculate
generic assessment criteria (GAC).

Global Remediation Strategy

The overarching Remediation Strategy for the LCS designed to
set out principles and procedures and act as a technical
resource for the Site Specific Remediation Strategies.

Groundwater Assessment
Criteria

Criteria used as an initial screen to evaluate contaminant
concentrations to assess risks to water resources from
groundwater and/or soil leachate.

Legacy Communities Scheme

Proposed Legacy development comprising residential,
employment, community facilities, retail and leisure floorspace
within the Queen Elizabeth Olympic Park and associated
structures.

Local Planning Authority

The statutory authority (usually the local council) whose duty it
is to carry out the planning function for its area.

Planning Delivery Zone (PDZ)

Planning Delivery Zones (PDZs) are geographical subdivisions
that were established for the purposes of structuring the
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Olympic, Paralympic and Legacy Transformation Permissions
in 2007. The LCS site covers seven PDZs (1, 2, 4, 5, 6
[including 10], 8 and 12).
Queen Elizabeth Olympic Park

Formal name of the Olympic Park Estate, comprising land
owned by LLDC and Lea Valley Regional Park Authority.

Risk Based Corrective Action

RBCA is the US ASTM standard for quantitative risk assessment, also
commonly used in the UK in particular with reference to UK guidance
on use.

Remediation Method Statement

Remediation Options Appraisal and confirmation of approach
and responsibilities for remediation works.

Site Specific Assessment
Criteria

Contaminant concentrations for individual sites above which
corrective action and/or remediation are required and SSAC
are derived under DQRA. GAC may be used as SSAC
following validation.

Site Specific Remediation
Strategy/Strategies

The detailed remediation strategies for individual planning
delivery zones within the LCS. Likely to support detailed
planning applications and Contractor tender packages.
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Glossary of Abbreviations
CoC

Contaminant(s) of Concern

CoCP

Code of Construction Practice

CLEA

Contaminated Land Exposure Assessment

CVR

Consolidated Validation Report

DQRA

Detailed Quantitative Risk Assessment

DWS

Drinking Water Standards

EA

Environment Agency

EHO

Environmental Health Officers

EMP

Environmental Management Plan

EMS

Environmental Management System

EQS

Environmental Quality Standards

GAC

Generic Assessment Criteria

GCSM

Global Site Conceptual Model

GQRA

Generic Quantitative Risk Assessment

GRS

Global Remediation Strategy

GWAC

Generic Water Assessment Criteria

LCS

Legacy Communities Scheme

LPA

Local Planning Authorities

ODA

Olympic Delivery Authority

PDT

Planning Delivery Team

PDZ

Planning Delivery Zone

PEMP

Project Environmental Management Plan

PPDT

Planning & Policy Decisions Team

RBCA

Risk Based Corrective Action

RMS

Remediation Method Statement

SSAC

Site Specific Assessment Criteria

SSRS

Site Specific Remediation Strategy/Strategies

SSRT

Site Specific Remediation Target

TEMP

Topical Environmental Management Plan
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Introduction

1.1

Background

1.1.1

In September 2012 planning permission was granted for the Legacy Communities Scheme (LCS) (ref.
no. 11/90621/OUTODA) subject to planning conditions and a Section 106 (s106) legal agreement.

1.1.2

This document is a Global Remediation Strategy (GRS) prepared on behalf of the London Legacy
Development Corporation (LLDC) to support the LCS. The LCS establishes land use proposals for the
Olympic Park site post games transformation from 2013 and beyond.

1.1.3

The Olympic Park site has been previously remediated for a range of land uses under the Site
Preparation and Olympic, Paralympic and Legacy Transformation planning applications, which are
referred to herein as the 2007 Permissions. Significant additional remediation works are not expected to
be required to facilitate the LCS unless the scheme introduces new pollutant linkages to the site
including the introduction of more sensitive end uses. Where ‘new pollutant linkages’ are referred to
hereafter in this document, the term implicitly includes ‘more sensitive end uses’ (i.e. even if a pollutant
linkage has previously been identified, if a change to a more sensitive end use makes the receptor in
that linkage more sensitive, this effectively constitutes the introduction of a new pollutant linkage that will
trigger the appropriate actions described herein).

1.1.4

The objectives of this GRS are to:
provide a baseline point of reference for the remediation works undertaken (and technical documents
pertaining to) as part of the 2007 Permissions;
establish the principles and approach to identifying any new pollutant linkages which may be
introduced through the LCS. A validation checklist is presented herein to facilitate this assessment;
provide a framework for further contamination assessment works in the event that new pollutant
linkages are introduced through the LCS including provision of generic assessment criteria for LCS
end uses; and
provide a framework to help protect the integrity of remediation works undertaken to date during
implementation of the LCS.

1.1.5

The structure of the GRS document is as follows:
Legacy Communities Scheme: description of the LCS and land uses;
Remediation Status: overview of remediation works undertaken under the 2007 Permissions;
Global Conceptual Site Model (GCSM): sitewide summary of ground conditions and pollutant
linkages on the basis of the remediation works undertaken as part of the 2007 Permissions;
Planning Approach: overview of proposed planning approach for management of ground
contamination in support of the LCS;
Remediation Statement: validation checklist for the GCSM and assessment of whether new
pollutant linkages are introduced through the LCS;
Site Specific Remediation Strategy (SSRS): process for any further contamination assessment
works and SSRS documents. Includes the provision of generic assessment criteria; and
Remediation Method Statement and Validation: broad remediation design and validation
principles.

1.1.6

The GRS covers Planning Delivery Zones (PDZ) 1, PDZ2, PDZ4, PDZ5, PDZ6, PDZ8 and PDZ 12 and
has been prepared to provide a common resource for remediation strategy related work, thus minimising
duplication of design, regulatory intervention and programme risk.

1.1.7

The GRS is based on current project understanding and current statutory legislation, guidance and best
practice. The GRS builds upon the principles established in the original GRS (Version 2_Revision B /
January 2007) and related remediation documents developed and approved as part of the remediation
works undertaken through the 2007 Permissions. Notwithstanding, remediation works, where required,
will be designed to meet statutory requirements current at the time of development.

1.1.8

The original GRS document dated 13th September and submitted with the LCS application has been
amended to support the Regulation 22 submission on the basis of comments received from the Olympic
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Delivery Authority Planning Delivery Team (ODA PDT) and statutory stakeholders. A meeting was held
with the ODA PDT on the 11th January 2012 to discuss their comments and to agree the required
amendments to the document. The main amendments to the original Global Remediation Strategy, as
agreed with PDT, are summarised below.
Table 1.1 Amendments to Global Remediation Strategy
Section

Page

Amendment

Reason for Change

1

Paragraph
Reference
1.2

1

1

1.3

1

Include introduction of
more sensitive land use
Additional bullet point
under purpose of the GRS

2

3

Updated Chapter

3

Entire
Chapter
3.3

Confirmation that new pollutant linkage
includes more sensitive land use
Confirmation that the GRS is intended
to provide a framework to help protect
the integrity of remediation works
undertaken to date during
implementation of the LCS.
To reflect changes to the LCS

10

3

3.8

12

3

3.9

12

3

3.10

12

3.12

12

4

Table 4.1

13

5

Table 5.1

16

Reference to the
Consolidated Verification
Reports
Included reference to
radiological material
Include reference to
ongoing groundwater
monitoring
Included reference to
retained areas
Reference to requirement
for validation of works
undertaken by follow on
projects
Included soil gas as
potential source
Amended flow chart

5

5.3

17

6

6.1-6.4

18-19

8

8.2.

24

8

8.3

24

8

8.7

25

App 1

App 2

App 3

Stated requirement that
any subsequent
documents should be
prepared using previously
approved reports.
Additional text on purpose
and approach of the
Remediation Statement
Additional text justifying
remediation objectives
Additional section on
marker layer
Included bullet points of
items to be included in
Validation Report
Update Generic Risk
Based Main LCS Land Use
Plan
Deleted

Added items to the
Validation Checklist

Concise reference for remediation
design and validation reports prepared
as part of the consented 2007 scheme.
To inform reader that radiological
material has been deposited at the site.
To inform reader that ongoing
groundwater monitoring is required at
select areas of the site.
To inform reader that retained areas
have not to date been remediated.
Demonstrate that some follow on
project works have not yet been
validated.
Recognition that risks from soil gas as
well as vapours has been mitigated.
To reflect that validation report required
even in the event that the GCSM is
validated.
To ensure all relevant information is
utilised in any future assessment works.

To provide clear guidance on the
purpose and requirements of the
Remediation Statement to support
future submissions.
To help protect the integrity of existing
remediation works are maintained.
To confirm the requirement for a marker
layer through LCS development.
To help ensure a sufficient level of
information is captured in the Validation
Report.
To reflect most current parameter
plans.
Reference in main text to Consolidated
Validation Reports is more concise and
appropriate.
To make the Validation process more
robust.
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Section
App 4

1.1.9

Paragraph
Reference

Page

Amendment

Reason for Change

Included Generic
Assessment Criteria (GAC)
for asbestos

To control the assessment and re-use
of asbestos containing materials.

Further minor comments received from the LLDC PPDT in February 2013 have been incorporated within
this document; with the key change that in relation to the updated ‘Discharge of Remediation Conditions
Protocol’ and the requirement for a ‘Remediation Protection Method Statement’

1.1.10 This plan is a subsidiary document to the Code of Construction Practice (CoCP) which is the overarching
document beneath which the site wide Topical Environmental Management Plans (TEMPs) sit. These
are informed by the LLDC Environmental Management System (EMS) and the approved site wide
strategies which formed part of the LCS planning application. All these documents are ultimately
informed by the LLDC’s corporate policies on Health and Safety, Environment and Sustainability.
1.1.11 This GRS and the other site wide TEMPs will inform the preparation of the Planning Delivery Zone or
sub-Planning Delivery Zone Project Environmental Management Plans (PEMPs) as described in the
CoCP.
1.1.12 Figure 1.1 sets out the relationship of these plans.
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Figure 1.1 TEMP Organogram

LLDC corporate policies
Health and Safety
Environment

LLDC
Environmental
Management
System (EMS)

LCS Code of Construction Practice (CoCP)

LCS Topical Environmental Management Plans (Site
Wide)
Environmental Management Plan
Construction Transport Management Plan
Construction Waste Management Plan
Demolition and Site Waste Management Plan
Water Management Plan
Ecology Management Plan
Pollution Prevention Incident Control Plan
Global Remediation Strategy

Developer
Environmental
Management
System (EMS)

1.2

Approved Site Wide
Strategies
Energy Statement
Adaptation to
Climate Change
Statement
Green Infrastructure
Statement

LCS Project Environmental Management Plans
(Zonal)
Environmental Management Plan
Construction Transport Management Plan
Construction Waste Management Plan
Demolition and Site Waste Management Plan
Water Management Plan
Ecology Management Plan
Pollution Prevention Incident Control Plan
Remediation Statement (if required)
Remediation Method Statement (if required)

Roles and Responsibilities

LLDC Delivery Partner (DP)
1.2.1

The LLDC DP will be responsible for:
Ensuring legal compliance. The legal requirements cited in this document are cited for information
and will be superseded by updates to legislation from time to time. To reflect this, the LLDC has
undertaken to update this document every three years; however, it is the responsibility of the
Development Partner to ensure that their activities on site are legally compliant.
Implementing the measures identified within the LCS Site Wide Environmental Management Plan
(EMP), this document and other sitewide Topical Environmental Management Plans are the
responsibility of the LLDC Delivery Partner including the preparation of Project Environmental
Management Plans and Project Topical Environmental Management Plans
Providing monitoring information to the LLDC as set out in the monitoring schedule in this document
and the requirements of other Topical Environmental Management Plans.
Appointing an Environmental Manager.
Principal Contractor
1.2.2

Where the Principle Contractor onsite is not the Development Partner, the principle contractor will be
responsible for the day to day management of construction activities and implementation of measures
that are identified within this Project Environmental Management Plan and Project Topical
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Environmental Management Plans. This will include the management and coordination of
subcontractors.
Project Environmental Manager
1.2.3

The Project Environmental Manager will be appointed by the Development Partner or Principle
Contractor and will have specific responsibility for ensuring that the Principle Contractor (or Development
Partner if construction activities are to be undertaken directly by the Development Partner) meets the
obligations set out in the Project EMP and TEMPs.

Site Supervisors
1.2.4

Site Supervisors are responsible for coordinating the implementation and the enforcement of the Project
Environmental management Plans. The Site Supervisors ensure that the contractors and site personnel
are complying with prescribed protocols for protecting the environment.

Site Personal
1.2.5

All site personnel are to be made aware of the need to protect the environment. This awareness is
achieved through site inductions, toolbox talks and briefings prior to the start of any new activity or work
in new area.
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Remediation Status

2.1

2007 Permissions

2.1.1

The 2007 Permissions for the London 2012 Olympic and Paralympic Games comprised two separate
planning permissions consented in September 2007 as follows:
2007 Site Preparation Permission (ref. 07/90011/FUMODA): to provide a development platform for
construction and operation of venues and infrastructure associated with 2012 Olympic games and
Legacy development where known.
2007 Facilities and their Legacy Transformation Permission (ref. 07/90010/OUMODA):
comprising works for the development of the venues, facilities and other infrastructure necessary for
the Games and post games transformation.

2.2

Remediation Approach

2.2.1

The approach to risk assessment, remediation design and validation under the 2007 Permissions for
each planning delivery zone is summarised below.
Site Specific Remediation Strategy (SSRS): intrusive investigation works, risk assessment and
identification of areas requiring remediation for protection of human health and controlled water
receptors.
Remediation Method Statement (RMS): on approval of the SSRS the RMS provides an options
appraisal of the remediation technologies and confirms the selected approach to remediation,
validation and responsibilities.
Validation Reports: on completion of the remediation works approved under the 2007 permissions to
validate that remediation works have been undertaken in accordance with the approved SSRS and
RMS documents.

2.2.2

A Consolidated Validation Report (CVR) will be prepared on completion of all remediation works
approved under the 2007 permissions for each planning delivery zone. The CVR provides a
consolidated summary of works undertaken under the 2007 permissions and references relevant
planning and design documents including the SSRS and RMS. The CVR and associated documents
referenced therein should be consulted for further detail of the remediation works undertaken.

2.3

Remediation Works Undertaken

2.3.1

Remediation works were undertaken across the site to provide a development platform for construction
and operation of venues and infrastructure associated with 2012 Olympic Games and Paralympic
Games and Legacy development where known under the 2007 Permissions.

2.3.2

The remediation works were undertaken to be protective of future users and controlled waters.
Human Health: remediation with respect to protection of future users was undertaken to support a
legacy end use where known at the time of remediation. For areas designated as legacy residential
this comprised a notional residential without garden end use due to a lack of development specific
detail on specific garden parcels.
Controlled Waters: remediation for protection of select surface water features across parts of the
site and also the underlying Chalk Aquifer, where required.
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2.3.3

Risks to ecological and built structure receptors were managed through associated landscaping and built
structure design and construction works.

2.3.4

Remediation works were undertaken and validated in accordance with the requirements of the SSRS
documents for the individual PDZs and the pollutant linkages mitigated in relation to human health and
controlled waters. This assumes that follow on projects have been undertaken in accordance with the
ODA ‘Process for the Discharge of Remediation Related Planning Conditions (Validation Reporting)
(0001-ENW-PWD-J-PRO-0001). The broad remediation activities undertaken across the site are
summarised below in Table 3.1. Specific SSRS, RMS and related documents as referenced within the
Consolidated Validation Reports which should be consulted for more detailed information.

Table 3. 1 Broad Remediation Activities Undertaken Through the 2007 Permissions
Receptor

Broad Remedial Activities

Pollutant Linkage

Human
Separation layer and marker layer
Dermal / ingestion / particulate
Health
(minimum thickness 600mm) across area. exposure
(Site User)
Excavation of soil hotspots with treatment Volatile and soil gas inhalation
and re-use.
Provision of soil / gas vapour membranes
1
in built structures.
Surface
Water

Chalk
Aquifer

Action
Remove/ modify
pathway
Remove / reduce
source
Remove / modify
pathway

Excavation of soil hotspots with treatment
and re-use

Vertical soil leaching and
lateral groundwater migration

Remove / treat
source

Below ground barriers and / or pumping
systems

Lateral groundwater migration

Remove / modify
pathway

Direct treatment of groundwater

Lateral groundwater migration

Remove / treat
source

Excavation of soil hotspots with treatment
and re-use

Vertical soil leaching

Remove / treat
source

Direct treatment of groundwater
(principally ammoniacal nitrogen)

Vertical groundwater migration Remove / treat
source

Radiological
2.3.5

Remediated naturally occurring radiological materials have been deposited within the bridge abutments
in PDZ 4. This position has been agreed with the PDT and approved by the Environment Agency
subject to the implementation of future development controls which will be detailed within the relevant
Remediation Statement.

Groundwater
2.3.6

1

There is a requirement for ongoing groundwater monitoring works at select zones during transformation
phase works. This is expected to comprise:
Across the entire site:
monitoring of groundwater boreholes, the scope of which will be determined at the time of the
works.
Locally monitoring associated with:
The Southern Plume (PDZ’s 2, 3 and 8) River Terrace Deposits; and,
The former Banner Chemical Works (PDZ3 southern area) Thanet Sands and Chalk aquifers.

The Atkins Site Wide Soil and Gas Vapour Risks Briefing Note to Designers, dated August 2007 (REP-ATK-CM-ZZZ-OLPZZZ-Z-0001) should be further consulted on a PDZ specific basis.
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Retained Areas
2.3.7

Select areas of the site have not been subjected to remediation works on the basis of site constraints
including retained vegetation, utilities and infrastructure and engineered structures. The location and
details of the retained areas are detailed in the Atkins ‘Retained Areas Risk Assessment – Addendum
Report’, dated October 2012.

2.4

Status of Remediation Works Undertaken

2.4.1

The site is reported through the Validation Reports to have been remediated and validated to the Legacy
end uses known at the time of the 2007 Permissions through the enabling and remediation works
programme.

2.4.2

Notwithstanding this remediation, it should be noted that there is the requirement for completion of
outstanding remediation actions during the follow on projects. The follow on projects are works
permitted under the 2007 consent and which are programmed to be undertaken by follow on contractors
during the construction of stadia and other infrastructure. These actions will be reported in the CVRs
which will be prepared in accordance with the ODA PDT approved ‘Process for the Discharge of
Remediation Related Planning Conditions (Validation Reporting).

2.4.3

The CVR (and other relevant documents) will be provided to relevant parties, including future Legacy
developers when procured, to inform on the standard of remediation undertaken under the 2007
permissions and support the implementation of the LCS.
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3

Global Conceptual Site Model

3.1

Global Conceptual Site Model

3.1.1

The Global Conceptual Site Model (GCSM) is based on the remediation works undertaken, validated
and approved and the land uses adopted under the 2007 Permissions. The GCSM is illustrative and
provided in Appendix 1 (drawing No. CS048303_GEN_003) and a summary is provided below in Table
4.1.

3.1.2

The GCSM will need to be validated against the land uses introduced through the LCS once more
detailed scheme design proposals are available at reserved matters. A validation checklist is provided
as Appendix 2 to support this process. This process will help determine if any new pollutant linkages
have been introduced through the LCS.

Table 4. 1 GCSM: Post remediation works undertaken under the 2007 Permissions
Receptor

Source

Pathway

Human Health Contaminated Dermal contact,
(Site User)

soil –top 1m

Status

Pollutant Linkage

Pathway removed through

No – provided full

ingestion, particulate

provision of separation layer thickness of

inhalation

/ hotspot removal.

specified / approved
separation layer
provided as part of
follow on works

Contaminated Volatile / gas

Pathway removed through

soil / Soil gas

inhalation (indoor /

hotspot removal / provision

outdoor)

of vapour membranes.

No

Human Health Contaminated Dermal contact,

Pathway relevant during any No – provided

(Construction

ingestion, particulate

groundworks below the

relevant H&S

inhalation

marker layer.

mitigation used

soil

Worker)

during ground works
Surface

Contaminated Vertical soil leaching

Source reduction through

Waters

soil / perched

soil hotspot treatment.

No

water
RTD
groundwater

Lateral migration

Source reduction through
direct treatment of RTD
groundwater.
Source reduction through
pump and treat.
Pathway locally removed
through installation of cut off
wall.
Modified receptor through
impoundment scheme.

No
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Receptor

Source

Groundwater

Contaminated Vertical soil leaching
soil

Pathway

14

Status

Pollutant Linkage

Source reduction through

No

to perched water and soil hotspot removal
vertical migration to
RTD groundwater

RTD

Lateral and vertical

Source reduction through

groundwater

migration of RTD

direct treatment

No

groundwater

3.1.3

Pollutant linkages have not been identified at the site on the basis of the remediation works undertaken
and 2007 Permissions land uses. Pollutant linkages have been broken through a combination of source
reduction, pathway removal and receptor modification across the site. For specific details on
remediation approach and ground conditions the Consolidated Validation Reports should be consulted.

3.2

Human Health

3.2.1

The remediated site provides a development platform protective of site users in Legacy end use as
detailed in the 2007 Permissions. The provision of the separation layer acts to break the pathway
between any residual contamination beneath the separation layer and the end user.

3.2.2

Similarly, the development platform and built structure design provide appropriate gas / vapour
protection measures in those areas of the site where such measures were assessed to be required in
accordance with the 2007 Permissions.

3.3

Surface Water

3.3.1

A pollutant linkage for the lateral migration of groundwater to surface water is not assessed to be
present across the site.

3.3.2

The British Waterways impoundment scheme, which involved the construction of Three Mills Lock to
improve the navigation of the River Lea and its tributaries, has modified the hydraulic flow of
groundwater to select surface water features throughout the site area.

3.3.3

Furthermore pollutant linkages have been addressed by:
below ground barriers constructed along key surface water receptors at PDZ1, PDZ5 and PDZ6
breaking hydraulic continuity with surface waters;
groundwater pumping systems (pump and treat) associated with PDZ 3 to affect source reduction ;
and,
direct groundwater treatment at PDZ1, PDZ3 and PDZ8 to affect source reduction.

3.4

Groundwater

3.4.1

The shallow groundwater within the made ground and the Secondary Aquifer (RTDs) has not been
considered as a sensitive receptor that would require remediation in its own right. This position was
agreed for the site with the Environment Agency as part of the consultation for 2007 Permissions. The
RTD aquifer is however a potential pathway to lateral and vertical migration of groundwater.

3.4.2

A sitewide pathway to the underlying Chalk Aquifer is not assessed to be present across the site. The
majority of the site is underlain by the low permeability Woolwich and Reading Beds and locally in the
south of the Site (PDZ12) by London Clay which acts as an aquiclude to the underlying Principal Aquifer.
A localised pathway is present in the north east of the site at PDZ6 where the Woolwich and Reading
Beds and London Clay are absent.
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4

Legacy Communities Scheme
Planning Approach

4.1.1

The proposed approach to managing contamination in support of the LCS planning application is
provided below in Figure 5.1. The approach utilises the information collated through the 2007
Permissions. Furthermore, the approach has been based on that implemented for the 2007 Permissions
including the approved planning conditions and Planning Policy Statement 23 (PPS23).
Figure 5. 1 Proposed Planning Approval Process: Ground Contamination & Remediation
OUTLINE PLANNING

RESERVED MATTERS

GLOBAL REMEDIATION STRATEGY (Sitewide)
Baseline remediation works and framework for further works for
LCS if required

REMEDIATION STATEMENT
(PDZ Specific)1
Validation of the GCSM and assessment of requirement for further
works2

GCSM not validated3

SITE SPECIFIC REMEDIATION
STRATEGY
(PDZ
Specific)1
SITE
SPECIFIC
REMEDIATION
1
ScopeSTRATEGY
of remediation
works,
remediation
(PDZ Specific)
verification
plan,
validation
Scope of
remediation
works,
remediation

CONDITION DISCHARGE

REMEDIATION METHOD STATEMENT
1
(PDZ Specific)
REMEDIATION
METHOD
3
Specific
documentation
for
methodology
STATEMENT(PDZ Specific)
of works
in accordanceforwith
SSRS
Specific
documentation
methodology
including
options appraisal
of works
in accordance
with SSRS i

GCSM validated4

Remediation
Protection Method
Statement (PDZ
1
specific ) specific
methodology of works
to be undertaken;
measures to protect
integrity of existing
remediation

VALIDATION REPORT
(PDZ Specific)1

FINAL SIGN OFF
(Validation Reports and consolidated
Validation Reports) (PDZ Specific1)
1.
2.

3.

4

Subject to prior agreement with the local planning authority this can also be on a development plot specific basis.
Assessed using the validation checklist, current GAC/GWAC/SSAC relevant to new land uses detailed in the reserved matters
application so effectively to confirm if extant SSRS are still relevant/appropriate and using the data and information contained within
the consolidated Validation Reports under the Olympic Consents.
New pollutant linkages introduced and/or more sensitive end uses
Additional investigation required to support condition discharge. Any additional investigation or works shall incorporate
information/data contained within the Olympic Consent documents.
No significant new pollutants introduced and/or more sensitive end uses.
Additional intrusive investigation and risk assessment works not required for remediation design purposes. All works will still be
required, including standard construction controls and method statement, to meet requirements under the Code of Construction
Practice or similar document e.g. SWMP. Remediation Protection Method Statement also required to demonstrate integrity of the
extant remediation is maintained and to include ensuring any earthworks are undertaken in accordance with that statement.
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4.1.2

A summary of the purpose and interfaces between the main documents is provided below. The
documents, other than the GRS which is a sitewide document, will be prepared on a PDZ or a
development parcel basis dependent on future planning and development phasing:
Global Remediation Strategy (site wide document): the document provides a baseline for the
remediation works already undertaken, and framework for further works, should new pollutant
linkages be introduced, within the LCS red line boundary. This document will act as the reference
point for the preparation of any additional PDZ / development parcel specific document(s) described
below, if required through reserved matters and condition discharge stages.
Remediation Statement (PDZ specific document): to be prepared for each PDZ / development
parcel at the reserved matters stage. The document will provide an assessment of the
appropriateness of remediation works undertaken as part of the 2007 Permissions in relation to the
LCS. In particular the document will be based on the validation checklist for the GCSM. In the event
that the GCSM is validated then additional ground contamination works are considered unlikely to be
required. Notwithstanding the remediation statement will outline the process required to construction
related activities to ensure the integrity of the remediation works undertaken to date is maintained. In
particular any construction works should be undertaken in accordance with the Code of Construction
Practise (LCS-GLB-ACC-CON-001A) applicable at the time of works, or similar document and a
validation report prepared on completion. In the event that the GCSM is not validated and new
pollutant linkages are introduced then additional ground contamination works will be required in the
form of the documents detailed below.
Site Specific Remediation Strategy and Remediation Method Statement (PDZ / development
parcel specific documents): these documents may need to be prepared for each PDZ / development
parcel to support condition discharge in the event that the Remediation Statement does not validate
the GCSM and new pollutant linkages are identified. The documents will report on the findings of
any additional targeted intrusive investigation and risk assessment works and determine the
requirement for further remediation and validation works to support the LCS.
Validation Report (PDZ / development parcel specific documents): these documents will need to be
prepared for each PDZ / development parcel to support construction and / or remediation works
irrespective of whether the GCSM is validated or not.

4.1.3

Any SSRS, RMS or validation reports prepared for the LCS should be prepared utilising information /
data contained within the consented 2007 documents.
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5

Remediation Statement

5.1.1

A Remediation Statement will be prepared for each PDZ (or individual development plot if agreed with
the PDT) at reserved matters. The Remediation Statement will assess the requirements for remediation
protection and for further assessment works to support the implementation of the LCS.

5.1.2

The primary function of the Remediation Statement will be to determine whether the LCS is likely to
compromise the effectiveness of the existing remediation and whether the existing remediation is
appropriate in the context of the LCS end uses. In particular the Remediation Statement will comprise
the following basic approach:
Remediation Review: review of the nature and extent of remediation measures that have been
adopted within the PDZ / development plot;
Remediation Integrity: confirmation of the relevant controls required to maintain the integrity of the
existing remediation works during LCS development; and
GCSM Validation: an assessment of whether new pollutant linkages including potential risks to
human health and or controlled waters are introduced through the LCS. This will be determined
through an assessment of GCSM using the validation checklist provided as Appendix 2.

5.2

Remediation Review

5.2.1

A review of the Consolidated Validation Reports and associated remediation design and implementation
documents (SSRS & RMS) will need to be undertaken to determine the extent and nature of remediation
works undertaken and confirm that all remediation works have been validated and approved and that
there are no outstanding actions or ongoing requirements.

5.3

Remediation Integrity

5.3.1

The integrity of the existing remediation works will be maintained through the adoption of standard
construction practices and method statements which will be prepared in accordance with the Code of
Construction Practice applicable at the time of the works. This will include as a minimum.
General Protection Measures: to be adopted for protection of existing remediation. This will include
the control of excavation below the separation / marker layer and ground works such as piling /
foundation works / ground improvement etc.
Groundwater Remediation Systems: protection of existing groundwater remediation systems and
associated network; and,
Material Movements: the controlled movement and re-use of materials across the site in accordance
with the existing remediation design and appropriate criteria.

5.4

GCSM Validation

5.4.1

The Remediation Statement and validation checklist will assess the appropriateness of the existing
remediation to support the LCS. In particular it will determine if any additional risks in the form of new
pollutant linkages have been introduced through the LCS and the requirement for further contamination
assessment works as summarised below.
GCSM validated: No new pollutant linkages introduced. Further significant works in the form of
intrusive investigation, risk assessment and remediation are not expected to be required. Future
construction works should be undertaken in accordance with standard construction protocol and
method statement and the Code of Construction Practice or similar document applicable at the time of
the works.
GCSM not validated: New pollutant linkages introduced. Further works are expected to be required
to be undertaken. Such further works would include preparation of SSRS, RMS and Validation
Reports.
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Figure 6. 1 Validation of GCSM

Global Remediation Strategy
Baseline remediation works, and framework for further works for LCS if required

Remediation Statement
Validation of the GCSM and assessment of requirement for further works

GCSM
Validated?

Yes

1

2

No

Site Specific Remediation Strategy
Scope of remediation works, validation and monitoring strategies

Remediation
Protection Method
Statement (PDZ /
development parcel
specific) specific
methodology of works
to be undertaken;
measures to protect
integrity of existing
remediation

No further works
required
No significant new pollutant linkages introduced.
Additional intrusive investigation and risk assessment works not required for remediation design purposes.
Other works including standard construction controls and method statements in accordance with the Code
of Construction or similar document will be required.
2. New pollutant linkages introduced.
Additional works likely to be required to support condition discharge. Additional reports to be prepared as
addendum reports to approved documents submitted under consented 2007 scheme.
1.
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6

Site Specific Remediation Strategy

6.1.1

In the event that the GCSM is not validated (i.e. introduction of new pollutant linkages,) for individual
PDZ / development parcels then further assessment works will be required. The findings of any further
investigation and risk assessment required to support the LCS will be detailed in PDZ / development
parcel specific SSRS documents.

6.2

Approach

6.2.1

Technical procedures for developing SSRS are illustrated in Figure 7.1 below.
Figure 7. 1 SSRS Technical Procedures

Remediation Statement
Validation of the GCSM and assessment of requirement for further works

GCSM
Validated?
No
Generic Quantitative Risk Assessment
Assessment of existing intrusive data and / or additional
data against GAC

GAC
exceeded?
No

Detailed Quantitative Risk Assessment Yes
Derivation of SSAC and assessment of existing intrusive
data and / or additional data against SSAC

SSAC
exceeded?

No

Remediation
Protection Method
Statement (PDZ /
development parcel
specific) specific
methodology of works
to be undertaken;
measures to protect
integrity of existing
remediation

Yes
Site Specific Remediation Strategy
Scope of remediation works, validation and monitoring strategies
No further work
1
required
Remediation Method Statement and Validation
Specific documentation for methodology of works in accordance
with SSRS including options appraisal.
Additional intrusive investigation and risk assessment works not required for remediation design
purposes. Standard controls / method statements will be required during construction in accordance with the
Code of Construction or similar document.
1.
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6.2.2

The SSRS will utilise either GAC, or if applicable SSAC as a basis to derive Site Specific Remediation
Target (SSRT) to identify areas of the site that require further assessment / remediation. This will
comprise in the first instance re-examination of the new linkage or sensitive end use and then as
necessary the risk screening against GAC of:
existing intrusive investigation and validation data where appropriate from the consented 2007
scheme; and/or,
targeted additional intrusive investigation data in the event if required.

6.2.3

If potential risks are identified to human health and / or controlled waters from screening with GAC /
Generic Water Assessment Criteria (GWAC) then Detailed Quantitative Risk Assessment (DQRA) shall
be undertaken.

6.3

Generic Quantitative Risk Assessment

6.3.1

This document provides updated GAC / GWAC for a range of contaminants of concern (CoC) for use as
an initial risk screening exercise based upon the general LCS proposals. The GAC / GWAC have been
developed for those contaminants commonly identified through site investigation and remediation works
under the 2007 Permissions. GAC / GWAC shall be developed in the event that additional CoC are
identified as part of the LCS.

Human Health
6.3.2

Soils GAC protective of human health have been developed for a range of CoC on the basis of the
generic end uses associated with the LCS for each PDZ. A brief description is provided below. As end
uses associated with the LCS are clarified at each reserve matters stage, the selection of the most
appropriate category and associated GAC can be reviewed. The categories of end uses for the generic
level of risk assessment are designed to account for all reasonably foreseeable variations in human
health exposure pathways. In the event that any new end uses are not adequately encompassed by
categories already identified and for which GAC have been derived, new GAC specific to those uses will
be derived.
commercial (including amenity, business/employment and retail/leisure land uses);
residential with gardens;
residential without gardens (including school land uses, apartments, and commercial ground floor
areas with residential upper floors);
public open space; and,
hardstanding.

6.3.3

A schematic plan showing the predominant generic end uses (excluding areas of hardstanding expected
to form part of the main land uses e.g. roads, car parking etc) is provided in Appendix 1 (drawing No.
CS048303/005).

6.3.4

Human health risk assessment will be conducted using the GAC based on the most current
legislation/guidance at the time of the assessment. The current soils GAC are provided within Appendix
3 and have been derived using the CLEA 1.06 software model. A general summary and the technical
methodology for the derivation of the GAC and assessment for human health are provided as Appendix
3. Since the original publication in 2002, DEFRA and the EA have introduced incremental changes to
the non statutory technical guidance known as the Contaminated Land Exposure Assessment (CLEA)
framework. The framework reports are intended to assist in the assessment of chronic risks to human
health from exposure to soil contamination. The CLEA v1.06 software tool is the most up to date
computer version of the CLEA Model, published by EA/DEFRA in 2009.

6.3.5

The soils GAC have been derived in accordance with the default modelling scenario for soils as defined
in CLEA 1.06 to represent a generic assessment of soils in:
the top 1m of the LCS ground profile; and
below 1m of the LCS ground profile.
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6.3.6

Groundwater GAC protective of human health have not been developed at this stage as a pollutant
linkage has not been identified. Further assessment shall be required to derive groundwater
GAC/SSAC protective of human health in the event that new pollutant linkages are introduced through
the LCS.

6.3.7

In areas where additional built structures are introduced through the LCS then the potential risk from soil
gas to human health receptors should be assessed on an appropriate development parcel basis. The
assessment should be undertaken in accordance with relevant statutory guidance and best practice
applicable at the time of assessment. Consideration of the detailed reserved matters design features
such as final site levels and gas protection measures will be taken into account to exclude / include
potential contaminant pathways within the assessment.

Controlled Waters
6.3.8

If controlled water bodies acquire the status of receptors due to LCS proposals and new pollutant
linkages are identified then GWAC) based on the most current guidance/legalisation shall be utilised as
screening criteria for the groundwater CoC (common determinands including those encountered across
the site).. If required, a detailed risk assessment will be undertaken as part of the validation of the
GSCM (i.e. as part of the Remediation Statement). The currently most up to date GWAC are provided
within Appendix 3.

6.4

Detailed Quantitative Risk Assessment

6.4.1

Should GQRA identify potential risks and then DQRA will be undertaken to generate Site Specific
Assessment Criteria (SSAC) for one or a combination of soils, leachate, and water as applicable. The
SSAC would form the assessment criteria to assess the significance of site concentrations.

6.4.2

An analytical model should be utilised complying with statutory requirements guidance and best practice
current at the time of assessment. The Environment Agency ‘Land Contamination Risk Assessment
Tools: An Evaluation of Some of the Commonly Used Methods, R&D Technical Report, P260 EA, 2000’
provides some useful information on the applicability of the most commonly applied models . though it is
dated and should not be relied upon exclusively.

6.4.3

Consideration of the detailed reserved matters design features such as final site levels and gas
protection measures will be taken into account to exclude / include potential contaminant pathways
within the assessment.

Human Health
6.4.4

SSAC for the CoC that exceed soil GAC will be modelled utilising site specific measured soil parameters
such as depths to affected soils, SOM, pH, soil type, building shape, etc.

6.4.5

In addition, groundwater SSAC will be required where groundwater is impacted with volatile
contaminants, to assess the risks to human health through the inhalation pathway within any future built
structures in relation to LCS detailed proposals.

Controlled Waters
6.4.6

In the event that controlled water receptors or associated linkages become active then any residual
areas of soil and / or groundwater contamination will be subjected to DQRA to generate SSAC.

6.4.7

The model will be developed utilising site specific input parameters such as: thickness of affected soils;
depth to water table; area of affected soils; area of existing groundwater plume; Soil-Water (Kd) and
Organic Carbon-Water (Koc) partition coefficients; and, Fraction of Organic Carbon.

6.4.8

For the underlying aquifer, the soil data will be based on metres above ordnance datum and height
above groundwater levels recorded within the aquifer. The soil data will be split into metre intervals
based on depth to affected soil, to consider the potential leaching and vertical migration through the
unsaturated zone of identified contaminants at different depths.

6.4.9

For surface waters the appropriate compliance points will be discussed with the Environment Agency on
the basis of the identified receptor/pollutant linkage.
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7

Remediation Method Statement and Validation

7.1

Remediation Method Statement

7.1.1

Remediation design (where required) for the LCS will be supported by a remediation options appraisal
which will form part of the Remediation Method Statement document. The remediation design will focus
on identified pollutant linkages from the quantitative risk assessment and reported in the SSRS.

7.1.2

Remediation works, where required, will be designed to meet statutory requirements, guidance and best
practice current at the time of development and the following broad objectives, where appropriate:

i.

to ensure the integrity of the existing remediation is maintained and to close out relevant
residual items from the 2007 Permissions;

ii.

to achieve successful remediation within a given timescale and budget;

iii. deliver the site remediated as suitable for use for proposed LCS end uses;
iv. to maximise the use of sustainable treatment technologies, including maximising on site
material reuse;
v.

to minimise energy consumption and carbon footprint of treatment technologies; and,

vi. minimise long term liabilities and constraints arising from environmental monitoring and/or
maintenance of remediation related structures.
Marker Layer
7.1.3

In the event of a cover system being required to support the LCS through a change in land use and / or
where the existing cover layer is disturbed then an appropriate marker layer consistent with that
employed during the consented 2007 remediation should be placed. The particular type of marker layer
will be specified at the time of remediation design if required (i.e. Remediation Method Statement) in
compliance with current statutory requirements, guidance and best practice at the time of the works.

Materials Management
7.1.4

A material management plan (MMP) will be developed in accordance with the CLAIRE Definition of
Waste: Development Industry Code of Practice to maximise the reuse of materials (or other such similar
code of practice current at the time of the works). The MMP will incorporate consideration of earthworks
and material management at the design stage and will allow the risk based characterisation of material
arisings and control the re-use of materials. Re-use criteria will be required to be based on identified
pollutant linkages in relation to the LCS proposals including consideration of both human health and
controlled water receptors. In particular the following principles will be followed:
adoption of the site boundary as shown in Figure 1.1 as a single readily identifiable site;
development of a Materials Management Plan based on appropriate risk assessment / Remediation
Strategy;
use of qualified person and declaration to control operations; and
development of chemical and geotechnical compliant re-use criteria, and chemical sampling and
testing regime in relation to the LCS proposals.

7.1.5

Additionally any import of material considered as waste, will be undertaken in accordance with
environmental permitting regulations and duty of care for waste, and transported by a suitably registered
carrier.

Treatment Centre
7.1.6

It is intended, subject to future development phasing, that a central treatment centre will be established
within the red line boundary of the site in accordance with relevant permit requirements. The practical
implementation of this approach will be dependent on the size and volume of areas to be remediated
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and the cost benefits associated. Potential remediation technologies will be decided once site specific
data is assessed in relation to the LCS proposals and are expected to include one or more of the
following: physical screening; bioremediation; and, stabilisation (although other treatment technologies
cannot be ruled out).
7.2

Validation

7.2.1

All relevant information shall be collected during any construction and / or remediation works and a
validation report compiled on completion (on a PDZ specific basis). The validation report shall be based
on best practice and current guidance at the time of production and will comprise the following as a
minimum:
remediation scope and objectives;
validation criteria;
appropriate lines of evidence to demonstrate the remedial objectives have been met (i.e. ‘As
Constructed’ drawings, chemical test results; etc)
details of any unexpected contamination;
requirements for ongoing monitoring; and,
regulatory agreement / sign off.

7.2.2

Interim validation reports may be prepared to enable a phased approach to remediation, development
and regulatory approvals across the site. All validation reports (interim and final) will be issued to the
Local Planning Authority, for their approval in consultation with the relevant stakeholders.
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Drawings

Drawing No. LCS-DWG-ILL-MAS-XXX-GLB-003 Sitewide Illustrative Masterplan
Drawing No. CS048303-GEN-003

Illustrative Global Conceptual Site Model

Drawing No. CS048303/005 (RevA)

Generic Risk Based Main LCS Land Uses
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Appendix 2

GCSM Validation Checklist

GLOBAL REMEDIATION STRATEGY: LEGACY COMMUNITIES SCHEME
Version 1.0
Global Conceptual Site Model: Validation Checklist
Item

Check

Yes

No

The relevant Consolidated Validation Report and associated documents should be reviewed
to support the completion of the Validation Checklist.
1

Are there any outstanding remediation actions that have not been completed as part of the
enabling and / or follow on projects?
If the answer is yes please outline outstanding actions and their impact on the GCSM

2

Is there a significant change in land use (i.e. more sensitive) between the LCS scheme design
and the 2007 Permissions Olympic scheme?
If the answer is yes provide a summary of the scheme changes
Is there a change to remediation formation levels between the LCS and the 2007 Permissions
Olympic scheme?
If the answer is yes please outline the impact on the integrity of the existing remediation works
and any additional remediation that may be required
Will the existing human health separation layer be compromised by the LCS works?
If the answer is yes identify areas where compromised and controls required

3

4

5

Does the proposed LCS have the potential to compromise groundwater remediation measures?
If the answer is yes provide a summary

6

Is there potential for additional contaminants to have been introduced to the land since the 2007
Permissions Olympic scheme?
If the answer is yes list the additional contaminants
Is there potential for exposure to existing contaminants at unacceptable concentrations as a
result of the proposed scheme (including areas of residual ACM and radiological materials)?
If the answer is yes provide a summary of the contaminants
Does the LCS introduce additional pathways (excluding construction related issues such as
piling which will be addressed by the Code of Construction or similar document)?
If the answer is yes identify additional pathways(and receptors)
Does the LCS introduce additional receptor(s) including a change in sensitivity of receptors?
If the answer is yes identify additional receptor(s)

7

8

9

10

Have any additional pollutant linkages been created by the proposed scheme?
If the answer is yes detail the additional pollutant linkages

Outcome:
Action Required: If the answer to any of the above is yes then new pollutant linkages are likely to be introduced. As such
consideration to the undertaking of additional investigation, risk assessment and remediation design works in support of the
LCS. Any such additional works should be reported in accordance with the framework detailed within the GRS.
Action Not Required: If the answer is no to all of the above then significant new pollutant linkages are unlikely to be
introduced through the LCS. As such additional investigation, risk assessment and remediation design works are unlikely to
be required. Standard construction controls and method statement should be adopted in accordance with the Code of
Construction or similar document.

Appendix 3

GAC / GWAC and Technical Methodology

A.1

HUMAN HEALTH MODELLING APPROACH

1.1

Generic Assessment Criteria (GAC) has been derived for the proposed land uses for soils at 0.0-1.0 m bgl
and soils below 1 m bgl.

1.2

The GACs were derived using the CLEA model, software package v1.06. For clarity, the following
sections provide the background and approach to the selection of toxicological, physico-chemical and soil
properties for the generation of the GACs. The exposure pathways relevant to each proposed land use is
also summarised.

A.2
1.3

EXPOSURE PATHWAYS
SR3 (EA 2009) sets out the nine pathways that should be considered in any contaminated land exposure
scenario:

(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viii)
(ix)
1.4

Direct soil and indoor dust ingestion;
Consumption of home grown produce;
Consumption of soil adhered to home grown produce;
Skin contact with soil;
Skin contact with indoor dust;
Inhalation of indoor dust;
Inhalation of outdoor dust;
Inhalation of vapours in indoor airspace; and,
Inhalation of vapours in outdoor airspace.

Tables A.1 and A.2 summarises the exposure pathways identified by the conceptual model that require
evaluation to generate the GACs for 0.0-1.0 m bgl and >1.0 m bgl, respectively. Relevant pathways are
considered by the CLEA v1.06 model and a combined GAC that is representative of all the active
pathways has been derived.

Table A.1 Human Health Pathways and Proposed Land Uses 0.0-1.0 m bgl
Pathway
Direct soil and indoor dust
ingestion
Consumption of home grown
produce
Consumption of soil adhered
to home grown produce
Skin contact with soil
Skin contact with indoor dust
Inhalation of indoor dust
Inhalation of outdoor dust
Inhalation of vapours in
indoor airspace
Inhalation of vapours in
outdoor airspace

Residential
Commercial with
Gardens*

Residential
without
Gardens*

Public
Open
Space

Hardstanding












































































Notes.
* Gardens relate to outdoor areas which are considered to be of a size capable of growing fruit and vegetables (i.e.
20m2 using the default model parameters of a small 2 storey terraced house with a 100m 2 garden and 20% given over
to vegetable growing).

Table A.2 Human Health Pathways and Proposed Land Uses >1.0 m bgl
Pathway
Inhalation of vapours in
indoor airspace
Inhalation of vapours in
outdoor airspace

Residential
Commercial with
Gardens*

Residential
without
Gardens*

Public
Open
Space

Hardstanding





















Notes.
* Gardens relate to outdoor areas which are considered to be of a size capable of growing fruit and vegetables (i.e.
20m2 using the default model parameters of a small 2 storey terraced house with a 100m 2 garden and 20% given over
to vegetable growing).

1.5

1.6

A.3
1.7

A female child (0 – 6 years) is considered the critical receptor in the majority of the standard land-uses
because of the combination of higher childhood exposures for key pathways and lower body weight,
which results in higher estimated average daily exposure.
Notwithstanding the above, for a commercial land-use a female worker aged between 16 and 65 years is
used as the critical human health receptor.

TOXICITY ASSESSMENT
A toxicity data review is critical to the generation of suitable GACs that will be utilised to assess chronic
health effects. Good quality toxicological data is thus an essential part of developing a conservative
model. The following data sets were used in order of preference:

TOX Reports – Using Soli Guideline Values - SC050021; DEFRA/EA 2009;
LQM/CIEH – The LQM/CIEH Generic Assessment Criteria for Human Health Risk
Assessment. 2nd Edition. 2009;
(iii) CL:AIRE - The Soil Generic Assessment Criteria for Human Health Risk Assessment.
2009; and,
(iv) WHO – Evaluation of Certain Food Additives and Contaminants. Technical Report No.
837. Geneva: World Health Organization, 1993.
(i)
(ii)

1.8

Key toxicity parameters to be collated are Health Criteria Values (HCV): Tolerable Daily Intakes (TDI) for
non-carcinogens and Index Dose (ID) for carcinogens:

(i)
(ii)

Tolerable Daily Intake is a threshold intake of a chemical by human, below which no
adverse health effect will occur; and,
Index Dose is an intake of a chemical representing minimum risk levels subjected to
ALARP principals (i.e. as low as reasonably practicable). A target risk level of 1E-5 is
generally considered acceptable in the UK, which has been used to derive Index
Doses (EA SR2 2009).

A summary of the toxicological data source for each contaminant of concern is provided in
Table A.3.

Table A.3 Toxicological Data Sources
Contaminant of Concern
Arsenic
Boron
Cadmium
Chromium VI
Copper
Lead
Mercury
Nickel
Selenium
Vanadium
Zinc
Inorganic Cyanide
TPH Aliphatic>C5-C6
TPH Aliphatic>C6-C8
TPH Aliphatic>C8-C10
TPH Aliphatic>C10-C12
TPH Aliphatic>C12-C16
TPH Aliphatic>C16-C35
TPH Aromatic>C8-C10
TPH Aromatic>C10-C12
TPH Aromatic>C12-C16
TPH Aromatic>C16-C21
TPH Aromatic>C21-C35
Benzene
Chloroethene
1,2-Dichloroethane
Ethylbenzene
Tetrachloroethanes
Tetrachloroethene
Tetrachloromethane
Toluene
1,1,1-Trichloroethane
Trichloroethene
Xylenes
Acenaphthene
Acenapthylene
Anthracene
Benz[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[ghi]perylene
Benzo[k]fluoranthene
Chrysene
Dibenz[ah]anthracene
Fluoranthene
Fluorene
Indeno[123-cd]pyrene
Naphthalene
Phenanthrene
Pyrene
Phenol

A.4
1.9
1.10

Data Sources
LQM
nd
2 Edition, 2009
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM

TOX Guidance Report

Others

SC050021/ TOX1
SC050021/ TOX3
SC050021/ TOX7
SC050021/ TOX8
SC050021/ TOX10
SC050021/ TOX11
SC050021/ TOX17
SC050021/ TOX14
SC050021/ TOX19
-

Modified WHO PTWI
USEPA 2009
-

PHYSICO-CHEMICAL PROPERTIES
The CLEA software calculates fate and transport within the soil system to estimate the concentration of
the substance at the point of exposure.
The modelling requires parameters to define the environmental conditions within which migration occurs.
The behaviour of a contaminant of potential concern is defined by its chemical properties, which often
dictate the significance of certain pathways, in particular the indoor/outdoor inhalation pathways for
organic chemicals.

1.11 Table A.4 below lists the chemical properties required by CLEA v1.06.
Table A.4 Chemical Properties required by CLEA v1.06

Organic Chemicals
Air Water Partition Coefficient
Diffusion Coefficient in Air
Diffusion Coefficient in Water
Relative Molecular Mass
Vapour Pressure
Water Solubility
Organic Carbon-Water Partition
Coefficient
Octanol-Water Partition Coefficient

Kaw
Dair
Dwater
Vp
-

Inorganic Chemicals
Soil Water Partition Coefficient

Kd

Koc
Kow

1.12 SR3 and SR7 (EA 2009) presents the values for the chemical properties adjusted to reflect UK ambient
1.13

1.14

conditions for sixty-six organic chemicals. These values have been used where available
In the absence of published DEFRA/EA physico-chemical properties, values published within ‘The
LQM/CIEH Generic Assessment Criteria for Human Health Risk Assessment, 2nd Edition. 2009’ has been
utilised.
A summary the data sources of the physico-chemical properties for each contaminant of concern is
provided in Table A.5.

Table A.5 Physico-Chemical Data Sources

Contaminant of Concern

Data Sources
LQM
nd
2 Edition,
2009

Arsenic

-

Boron

-

Cadmium

-

Chromium VI
Copper
Lead

-

Mercury

-

Nickel

-

Selenium

-

Vanadium
Zinc
Inorganic Cyanide
TPH Aliphatic>C5-C6
TPH Aliphatic>C6-C8
TPH Aliphatic>C8-C10
TPH Aliphatic>C10-C12
TPH Aliphatic>C12-C16
TPH Aliphatic>C16-C35
TPH Aromatic>C8-C10
TPH Aromatic>C10-C12
TPH Aromatic>C12-C16
TPH Aromatic>C16-C21
TPH Aromatic>C21-C35
Benzene
Chloroethene
1,2-Dichloroethane
Ethylbenzene
Tetrachloroethanes
Tetrachloroethene
Tetrachloromethane
Toluene
1,1,1-Trichloroethane
Trichloroethene
Xylenes
Acenaphthene
Acenapthylene
Anthracene
Benz[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[ghi]perylene
Benzo[k]fluoranthene
Chrysene
Dibenz[ah]anthracene
Fluoranthene
Fluorene
Indeno[123-cd]pyrene
Naphthalene
Phenanthrene
Pyrene
Phenol

LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
LQM
-

Technical Review

Others

SC050021/ Technical Review
Arsenic
SR3
SC050021/ Technical Review
Cadium
SR3
SR3
Modified WHO PTWI
SC050021/ Technical Review
Mercury
SC050021/ Technical Review
Nickel
SC050021/ Technical Review
Selenium
SR3
SR3
BR-RISC database
SC050021/ SR7
SR3 / SR7
SR3 / SR7
SC050021/ SR7
SR3 / SR7
SR3 / SR7
SR3 / SR7
SC050021/ SR7
SR3 / SR7
SR3 / SR7
SC050021/ SR7
SR3 / SR7
SR3 / SR7
SR3 / SR7
SR3 / SR7
SR3 / SR7
SR3 / SR7
SR3 / SR7
SR3 / SR7
SR3 / SR7
SR3 / SR7
SR3 / SR7
SR3 / SR7

A.5

ENVIRONMENTAL CHARACTERISTICS

1.15 The CLEA model default soil-type comprises a sandy loam with a soil organic matter (SOM) content of

1.16

6%. A sandy loam soil and 6% SOM are not considered representative for UK brownfield development
sites and resultant GACs would not be considered conservative. On this basis the GACs have been
defined using a sand soil with 1% SOM.
The generic soil properties for sandy soil are summarised in Table A.6.

Table A.6 Default Sandy Soil Properties from CLEA 1.06
Soil Property
Porosity, total
Porosity, air-filled
Porosity, water-filled
Residual soil water Content
Saturated hydraulic conductivity
van Genuchten shape parameter (m)
Bulk density
Threshold value of wind speed at 10m
Empirical function (Fx) for dust model
Ambient soil temperature

Unit
3
-3
cm cm
3
-3
cm cm
3
-3
cm cm
3
-3
cm cm
-1
cm s
dimensionless
-3
g cm
-1
ms
dimensionless
K

Sand
0.54
0.3
0.24
0.07
0.007
0.351
1.18
7.2
1.22
283

A.6

PRIMARY ASSUMPTIONS AND INPUT PARAMETERS
The risk assessment has been undertaken fully in line with the guidance provided in SR2, SR3,
SR4 and SR7 (EA 2009) including parameters regarding values for air and building
environments and soil properties. Toxicity and physico-chemical parameters used in the
derivation of the GAC are available upon request.

1.17 At the GRS stage the assessment of soils at specified depth profiles has not been considered and thus a
generic assessment of soils below 1.0 m bgl has been evaluated using a 1.0 m pore space thickness i.e.
depth of contaminants at 1.0 m bgl.

For the public open space GACs, the following has been assumed:
(i)
(ii)

Allotment default parameters in CLEA model, but with 1% SOM and sand soil type;
and,
Direct soil ingestion, skin contact with soil, inhalation of outdoor dusts and inhalation of
outdoor vapours, only.

For hardstanding GACs, the following has been assumed:
(i)

The hardstand layer consists of a well constructed impermeable barrier of cementitious
or bituminous material i.e. a concrete slab or a tarmacadam footpath;
(ii) Allotment default parameters in CLEA model, but with 1% SOM and sand soil type;
and,
(iii) Inhalation of outdoor vapours, only.

A.7

GENERIC ASSESSMENT CRITERIA
The GACs for the identified contaminants of concern are provided in Table A.7 and Table A.8
for 0.0-1.0 m bgl and >1.0 m bgl, respectively. The CLEA output spreadsheets for the GACs
are available on request.

Table A.7 GACS for Human Health 0.0-1.0 m bgl
Residential
Contaminant of Concern (without
gardens)
Arsenic
3.50E+01

Residential
(with
gardens)
3.24E+01

Boron

1.03E+04

Cadmium
Chromium (VI)

Public Open
Hardstanding Commercial
Space
1.31E+02

NR

6.35E+02

2.91E+02

3.99E+04

NR

1.92E+05

1.77E+01

5.17E+00

8.73E+01

NR

2.30E+02

4.12E+00

3.38E+00

9.45E+01

NR

3.42E+01

Copper

6.20E+03

2.33E+03

3.75E+04

NR

7.17E+04

Lead^

2.75E+02

2.50E+02

1.12E+03

NR

4.88E+03

Mercury (Inorganic)

2.38E+02

1.69E+02

9.61E+02

NR

3.64E+03

Nickel

1.27E+02

1.27E+02

2.93E+03

NR

1.79E+03

Selenium

5.95E+02

3.50E+02

2.22E+03

NR

1.30E+04

Vanadium

1.88E+02

7.44E+01

8.34E+02

NR

3.16E+03

Zinc

4.04E+04

3.75E+03

1.50E+05

NR

6.65E+05

Inorganic Cyanide

1.59E+01

1.37E+01

TPH – Ali 5-6

1.69E+01

1.69E+01

TPH – Ali 6-8

3.71E+01

3.70E+01

TPH – Ali 8-10

9.00E+00

8.99E+00

TPH – Ali 10-12

4.38E+01

4.38E+01

TPH – Ali 12-16
TPH – Ali 16-35

3.59E+02
(2.37E+01)
2.90E+04

3.59E+02
(2.37E+01)
2.90E+04

TPH – Aro 5-7

1.09E+02

4.6E+01

6.03E+01
6.13E+04
(3.68E+02)
8.98E+04
(1.57E+02)
8.66E+03
(7.92E+01)
1.30E+04
(4.77E+01)
1.56E+04
(2.37E+01)
2.86E+05
4.64E+04
(1.11E+03)

NR
6.25E+04
(3.68E+02)
9.25E+04
(1.57E+02)
1.10E+04
(7.92E+01)
2.43E+04
(4.77E+01)
7.01E+04
(2.37E+01)
NR
1.23E+05
(1.11E+03)

4.45E+02
2.56E+03
(3.68E+02)
5.61E+03
(1.57E+02)
1.36E+03
(7.92E+01)
6.50E+03
(4.77E+01)
4.47E+04
(2.37E+01)
1.45E+06
1.57E+04
(1.11E+03)

Residential
Contaminant of Concern (without
gardens)

Residential
(with
gardens)

TPH – Aro 7-8

2.58+02

9.2E+01

TPH – Aro 8-10

1.55E+01

1.43E+01

TPH – Aro 10-12

8.41E+01

5.48E+01

TPH – Aro 12-16
TPH – Aro 16-21

8.00E+02
(1.68E+02)
1.26E+03

TPH – Aro 21-35

Public Open
Hardstanding Commercial
Space

1.35E+02

6.46E+03

2.46E+02

4.88E+03

1.95E+05
(8.5E+02)
6.57E+03
(6.10E+02)
1.54E+04
(3.62E+02)
5.16E+04
(1.68E+02)
NR

1.33E+03

8.88E+02

5.00E+03

NR

2.84E+04

Benzene

1.10E-01

5.40E-02

5.44E+01

1.24E+02

1.58E+01

Chloroethene
1,2-dichloroethane (1,2DCA)

2.61E-04

2.43E-04

2.99E+00

8.25E+00

4.03E-02

2.43E-03

2.23E-03

1.20E+01

1.71E+01

3.56E-01

Ethylbenzene

6.98E+01

4.20E+01

1.84E+04
(5.08E+02)

9.63E+03
(5.08E+02)

1.11E+00

5.99E-01

1.11E+03

4.08E+04
(5.08E+02)
2.67E+03
(2.46+03)

4.42E-01

4.07E-01

8.93E+02

1.68E+03

6.27E+01

Tetrachloroethene (PCE)

4.25E-01

4.08E-01

Tetrachloromethane

7.75E-03

7.73E-03

Toluene

2.58E+02

9.24E+01

Trichloroethane, 1,1,1

2.65E+00

2.63E+00

Trichloroethene (TCE)

4.58E-02

4.08E-01

Xylene*

2.21E+01

1.98E+01

2.28E+03
(4.15E+02)
1.02E+02
5.38E+04
(8.35E+02)
3.37E+04
(1.38E+03)
3.89E+02
9.49E+03
(5.64E+02)

1.37E+03
(5.67E+01)
1.39E+03
(8.55E+01)
1.92E+04
(1.17E+00)

1.95E+02
(5.67E+01)

1.74E+04

1.62E+02

1.74E+04

2.25E+03

8.98E+04

Benzo(a)anthracene

4.06E+00

3.34E+00

2.43E+01

Benzo(a)pyrene

1.00E+00

8.28E-01

4.20E+00

Benzo(b)fluoranthene

7.03E+00

5.58E+00

2.90E+01

Benzo(g,h,i)perylene

4.69E+01

4.40E+01

2.16E+02

Benzo(k)fluoranthene

1.01E+01

8.53E+00

4.28E+01

Chrysene

8.95E+00

6.05E+00

3.64E+01

Dibenzo(a,h)anthracene

8.74E-01

7.69E-01

3.95E+00

Fluoranthene

9.76E+02

2.57E+02

3.77E+03

Fluorene

1.51E+03
(3.08E+01)

1.60E+02

1.18E+04

Indeno(1,2,3-cd)pyrene

4.19E+00

3.20E+00

1.72E+01

6.96E-01
(7.5E+01)
8.24E+02
(3.59E+01)
2.34E+03

6.78E-01
(7.5E+01)

6.62E+02
(7.5E+01)

9.15E+01

3.72E+03

5.64E+02

9.06E+03

4.60E+03
(4.15E+02)
1.16E+02
1.95E+05
(8.35E+02)
4.04E+04
(1.38+03)
5.00E+02
1.13E+04
(5.64E+02)
3.69E+05
(5.67E+01)
3.70E+05
(8.55E+01)
5.67E+06
(1.17E+00)
6.38E+01
(1.71E+00)
1.60E+01
(9.1E-01)
1.04E+02
(1.22E+00)
1.33E+03
(1.87E-02)
1.73E+02
(6.8E-01)
1.02E+02
(4.4E-01)
1.73E+01
(3.93E-03)
6.43E+05
(1.89E+01)
3.67E+05
(3.08E+01)
5.76E+02
(6.14E-02)
7.45E+02
(7.5E+01)
2.57E+05
(3.59E+01)
1.50E+06

Tetrachloroethane,
1,1,2,2
Tetrachloroethane,
1,1,1,2

Acenaphthene
Acenapthylene
Anthracene

Naphthalene
Phenanthrene
Pyrene

5.38E+04
(8.5E+02)
4.42E+03
(6.10E+02)
5.81E+03
(3.62E+02)

3.50E+04
(8.5E+02)
2.30E+03
(6.10E+02)
1.14E+04
(3.62E+02)
3.51E+04
(1.68E+02)
2.81E+04

1.56E+02

7.22E+01
1.74E+00
3.50E+04
(8.35E+02)
3.92E+02
6.61E+00
3.46E+03
(5.64E+02)
8.49E+04
(5.67E+01)
8.43E+04
(8.55E+01)
5.25E+05
9.10E+01
1.43E+01
1.02E+02
6.59E+02
1.43E+02
1.40E+02
1.29E+01
2.26E+04
6.35E+04
(3.08E+01)
6.10E+01
1.14E+02
(7.5E+01)
2.19E+04
5.43E+04

Residential
Contaminant of Concern (without
gardens)

Residential
(with
gardens)

Public Open
Hardstanding Commercial
Space
(2.18E+00)

Asbestos
% w/w

Phenol

3.09E+02

1.79E+02

2.36E+03

3.70E+04

3.08E+04

0.001

0.001

0.001

0.001

0.001

Mean 0.005

0.001

0.005

0.005

0.005

Max

0.001

0.02

0.02

0.02

0 – 0.15 m
0.15 – 1 m

0.02

Notes.
^CLEA model has been used to derive an assessment criteria based on lead intake, using the withdrawn JECFA
Provisional Tolerable Weekly Intake value of 25 ug/kg bw/day. In the absence of UK guidance CSL have used this
as an interim approach, which may not be protective of risks posed to Human Health from lead in soils. The Risk
Assessor using this document can consider using alternative methods (for example USEPA lead uptake models
IEUBK or ALM) to assess the lead risks to Human Health from soils.
* The lower value of m/p/o xylene derived in CLEA v1.06
NR – Not Required as contaminant or pathway not applicable
Values in bracket presents the theoretical soil saturation limit (lower of the solubility or vapour saturation limit). For
GACs above the reported soil saturation value and where vapour pathway is an important contributor the CLEA
Software Handbook (SC050021/SR4) states that the following should be considered:

Free phase contamination may be present

Exposure from the vapour pathways will be over predicted

Where the vapour pathway dominates exposure (greater than 90 per cent) then it is unlikely that the relevant
HCV will be exceeded at soil concentrations at least a factor of ten higher than the relevant HCV

Where vapour pathways is only one of the exposure pathways considered then a manual calculation as set out
in Chapter 4.12 of SC050021/SR4 could be considered
Where vapour pathway is the only exposure route then SC050021/SR4 states the following should be considered in
cases where GAC is greater than the theoretical soil saturation limit:

Exposure is unlikely to reach the relevant HCV and the risk based on the assumed conceptual model is likely to
be negligible

Vapour pathway exposure should be calculated using algorithms suitable for free phase or NAPL sources

Screening could be considered using the lower saturation limit, which is the approach adopted by the USEPA.
However, this may not be practical in many cases because of very low limits and is in any case highly
conservative.
No material containing free-phase product is permitted
The reported GACs do not represent remediation validation criteria

Table A.8 GACS for Human Health >1.0 m bgl
Contaminant of
Concern

Residential
(without
gardens)

Residential
(with
gardens)

Public Open
Space

Hardstanding Commercial

Arsenic

NR

NR

NR

NR

NR

Boron

NR

NR

NR

NR

NR

Cadmium

NR

NR

NR

NR

NR

Chromium VI

NR

NR

NR

NR

NR

Copper

NR

NR

NR

NR

NR

Lead

NR

NR

NR

NR

NR

Mercury, inorganic

NR

NR

NR

NR

NR

Nickel

NR

NR

NR

NR

NR

Selenium

NR

NR

NR

NR

NR

Vanadium

NR

NR

NR

NR

NR

Zinc

NR

NR

NR

NR

NR

Inorganic Cyanide

NR

NR

NR

NR

NR

4.94E+03
(3.68E+02)
1.08E+04
(1.57E+02)
2.63E+03
(7.92E+01)
1.28E+04
(4.77E+01)

4.94E+03
(3.68E+02)
1.08E+04
(1.57E+02)
2.63E+03
(7.92E+01)
1.28E+04
(4.77E+01)

2.86E+03
(3.68E+02)
6.26E+03
(1.57E+02)
1.52E+03
(7.92E+01)
7.42E+03
(4.77E+01)_

TPH – Ali 5-6

2.19E+01

2.19E+01

TPH – Ali 6-8

4.79E+01

4.79E+01

TPH – Ali 8-10

1.16E+01

1.16E+01

TPH – Ali 10-12

5.68E+01
(4.77E+01)

5.68E+01
(4.77E+01)

Residential
(without
gardens)
4.74E+02
(2.37E+01)

Residential
(with
gardens)
4.74E+02
(2.37E+01)

TPH – Ali 16-35

5.59E+04

TPH – Aro 5-7
TPH – Aro 7-8

Contaminant of
Concern

Public Open
Space

Hardstanding Commercial

1.07E+05
(2.37E+01)

1.07E+05
(2.37E+01)

6.19E+04
(2.37E+01)

5.59E+04

1.26E+07

1.26E+07

7.31E+06

5.59E+04

5.59E+04

1.26E+07

1.26E+07

7.31E+06

1.44E+02
(1.11E+03)
3.49E+02
(8.35E+02)

1.44E+02
(1.11E+03)
3.49E+02
(8.35E+02)

TPH – Aro 10-12

2.01E+01

2.01E+01

TPH – Aro 12-16

1.10E+02

1.10E+02

TPH – Aro 16-21

1.25E+03

1.25E+03

3.45E+04
(1.11E+03)
8.76E+04
(8.35E+02)
4.53E+03
(6.10E+02)
2.48E+04
(3.62E+02)
2.81E+05
(1.68E+02)

3.45E+04
(1.11E+03)
8.76E+04
(8.35E+02)
4.53E+03
(6.10E+02)
2.48E+04
(3.62E+02)
2.81E+05
(1.68E+02)

1.85E+04
(1.11E+03)
4.41E+04
(8.35E+02)
2.63E+03
(6.10E+02)
1.44E+04
(3.62E+02)
1.63E+05
(1.68E+02)

TPH – Aro 21-35

3.06E+04

3.06E+04

6.71E+06

6.71E+06

4.06E+06

TPH – Ali 5-6

5.06E+06

5.06E+06

6.12E+08

6.12E+08

7.78E+08

Benzene

1.46E-01

1.46E-01

3.48E+01

3.48E+01

1.85E+01

Chloroethene (vinyl
chloride)

3.33E-04

3.33E-04

7.16E-01

7.16E-01

4.60E-02

1,2-Dichloroethane

3.20E-03

3.20E-03

7.69E+00

7.69E+00

4.17E-01

2.48E+04
(5.08E+02)
3.97E+03
(2.46E+03)

2.48E+04
(5.08E+02)
3.97E+03
(2.46E+03)

1.19E+04
(5.08E+02)
1.90E+02
(2.46E+03)

TPH – Ali 12-16

TPH – Aro 8-10

Ethylbenzene

9.52E+01

9.52E+01

1.51E+00

1.51E+00

6.01E-01

6.01E-01

1.57E+03

1.57E+03

7.58E+01

Tetrachloroethene

5.75E-01

5.75E-01

1.49E+03
(4.15E+02)

1.49E+03
(4.15E+02)

8.66E+01
(4.15E+02)

Tetrachloromethane
(Carbon Tetrachloride)

1.04E-02

1.04E-02

2.61E+01

2.61E+01

2.06E+00

Toluene

3.49E+02

3.49E+02

3.55E+00

3.55E+00

8.76E+04
(8.35E+02)
8.90E+03
(1.38E+03)

4.41E+04
(8.35E+02)

1,1,1-Trichloroethane

8.76E+04
(8.35E+02)
8.90E+03
(1.38E+03)

Trichloroethene

6.11E-02

6.11E-02

1.52E+02

1.52E+02

7.82E+00

7.80E+03
(5.64E+02)
7.18E+06
(5.67E+01)
7.21E+06
(8.55E+01)
3.38E+08
(1.17E+00)
2.68E+04
(1.71E+00)
1.16E+04
(9.11E-01)
6.78E+04
(1.22E+00)
1.74E+06
(1.87E-02)
1.35E+05
(6.86E-01)
4.66E+04
(4.4E-01)
1.50E+04
(3.93E-03)
1.05E+08
(1.89E+01)

7.80E+03
(5.64E+02)
7.18E+06
(5.67E+01)
7.21E+06
(8.55E+01)
3.38E+08
(1.17E+00)
2.68E+04
(1.71E+00)
1.16E+04
(9.11E-01)
6.78E+04
(1.22E+00)
1.74E+06
(1.87E-02)
1.35E+05
(6.86E-01)
4.66E+04
(4.4E-01)
1.50E+04
(3.93E-03)
1.05E+08
(1.89E+01)

4.10E+03
(5.64E+02)
3.18E+05
(5.67E+01)
3.26E+05
(8.55E+01)
1.55E+07
(1.17E+00)
1.64E+03
(1.71E+00)
4.96E+03
(9.11E-01)
2.50E+04
(1.22E+00)
5.59E+05
(1.87E-02)
5.76E+04
(6.86E-01)
1.22E+04
(4.4E-01)
2.33E+03
(3.93E-03)
5.47E+06
(1.89E+01)

1,1,2,2Tetrachloroethane
1,1,1,2Tetrachloroethane

Xylene*

2.99E+01

2.63E+03
(5.67E+01)
2.67E+03
Acenapthylene
(8.55E+01)
1.26E+05
Anthracene
(1.17E+00)
1.20E+01
Benz[a]anthracene
(1.71E+00)
2.68E+01
Benzo[a]pyrene
(9.11E-01)
1.36E+02
Benzo[b]fluoranthene
(1.22E+00)
3.07E+03
Benzo[ghi]perylene
(1.87E-02)
3.12E+02
Benzo[k]fluoranthene
(6.86E-01)
6.80E+01
Chrysene
(4.4E-01)
1.38E+01
Dibenzo[ah]anthracene
(3.93E-03)
4.24E+04
Fluoranthene
(1.89E+01)
Acenaphthene

2.99E+01
2.63E+03
(5.67E+01)
2.67E+03
(8.55E+01)
1.26E+05
(1.17E+00)
1.20E+01
(1.71E+00)
2.68E+01
(9.11E-01)
1.36E+02
(1.22E+00)
3.07E+03
(1.87E-02)
3.12E+02
(6.86E-01)
6.80E+01
(4.4E-01)
1.38E+01
(3.93E-03)
4.24E+04
(1.89E+01)

4.64E+02

Residential
(without
gardens)
3.89E+03
(3.08E+01)
6.82E+01
(6.14E-02)

Residential
(with
gardens)
3.89E+03
(3.08E+01)
6.82E+01
(6.14E-02)

9.51E-01

9.51E-01

6.32E+03
(3.5E+01)_
9.85E+04
(2.18E+00)

6.32E+03
(3.5E+01)_
9.85E+04
(2.18E+00)

Phenol

6.41E+02

6.41E+02

Asbestos %w/w (wet)

0.1

0.1

Contaminant of
Concern
Fluorene
Indeno[123-cd]pyrene
Naphthalene
Phenanthrene
Pyrene

Public Open
Space

Hardstanding Commercial

1.07E+07
(3.08E+01)
3.49E+04
(6.14E-02)
2.54E+03
(7.50E+01)
1.67E+07
(3.59E+01)
2.38E+08
(2.18E+00)
5.70E+05
(3.78E+04)

1.07E+07
(3.08E+01)
3.49E+04
(6.14E-02)
2.54E+03
(7.50E+01)
1.67E+07
(3.59E+01)
2.38E+08
(2.18E+00)
5.70E+05
(3.78E+04)

1.25E+04
(6.14E-02)
1.39E+02
(7.50E+01)
7.83E+05
(3.59E+01)
1.28E+07
(2.18E+00)
1.39E+05
(3.78E+04)

0.1

0.1

0.1

Notes.
* The lower value of m/p/o xylene derived in CLEA v1.06
NR – Not Required as contaminant or pathway not applicable
(-) Values in bracket presents the theoretical soil saturation limit (lower of the solubility or vapour saturation limit). For
GACs above the reported soil saturation value and where vapour pathway is an important contributor the CLEA
Software Handbook (SC050021/SR4) states that the following should be considered:

Free phase contamination may be present

Exposure from the vapour pathways will be over predicted

Where the vapour pathway dominates exposure (greater than 90 per cent) then it is unlikely that the relevant
HCV will be exceeded at soil concentrations at least a factor of ten higher than the relevant HCV
Where vapour pathways is only one of the exposure pathways considered then a manual calculation as set out in
Chapter 4.12 of SC050021/SR4 could be considered
Where vapour pathway is the only exposure route then SC050021/SR4 states the following should be considered in
cases where GAC is greater than the theoretical soil saturation limit:

Exposure is unlikely to reach the relevant HCV and the risk based on the assumed conceptual model is likely to
be negligible

Vapour pathway exposure should be calculated using algorithms suitable for free phase or NAPL sources

Screening could be considered using the lower saturation limit, which is the approach adopted by the USEPA.
However, this may not be practical in many cases because of very low limits and is in any case highly
conservative.
No material containing free-phase product is permitted
The reported GACs do not represent remediation validation criteria

A.8

CONTROLLED W ATERS

1.18 If controlled waters receptors become active due to LCS proposals and new pollutant linkages are
identified, then GWAC based on the most current guidance shall be utilised as screening criteria for the
groundwater CoC (common determinands including those encountered across the site).

1.19 Table A.9 provides a summary of the UKEQS / UKDWS that maybe applied as an initial screen to assess
potential impacts to controlled waters. In the event that controlled water receptors become active then any
residual areas of soil and / or groundwater contamination may be subjected to DQRA to generate SSAC
in accordance with the guidance provided in Chapter 7.
Table A.9 GWAC for Controlled Waters
Contaminant of Concern
Arsenic
Boron
Cadmium
Chromium
Copper
Iron
Lead (inorganic – dissolved)
Mercury
Nickel
Selenium
Vanadium
Zinc
Oils/Hydrocarbons

Surface Waters
50
2,000
0.08
4.7
1
1,000
7.2
0.05
20
NA
20
8
NA

1

Groundwater Aquifers
10
1,000
5
50
2,000
200
10
1
20
10
NA
5,000
10

2

Phenol
PAH
Benzo(a)pyrene
Naphthalene
Benzene
Ethylbenzene
Toluene
Xylene
1,2-dichloroethane (1,2DCA)
Cis-1,2dichloroethene (cDCE)
Tetrachloroethene (PCE)
Trichloroethene (TCE)
Vinyl Chloride
Ammonia (NH3)
Cyanide

7.7
NA
0.05
2.4
10
NA
50
30
10

0.5
0.1
0.01
NA
1
300
NA
NA
3

NA

50

10
10
NA
n/a
1

10
4
10
0.5
NA
50

3

4

Notes
All units in µg/l.
NA - None Available
1. Surface waters GWAC freshwater Environmental Quality Standards (EQS) based upon:

The Dangerous Substances Directive (76/464/EEC) and its 'daughter' directives; and,

The water Framework Directive (2000-60-EC) and subsequent subordinate directives – The Groundwater
Daughter r Directive (2006-118-EC) and the priority Substances Directive (2008-105-EC) implemented via
the Environmental Permitting Regulations (EPR) 2010 and DEFRA’s River Basin Typology and
Groundwater Threshold Values Water Framework directions, August 2010..
Most conservative assumption made for surface waters where GWAC is hardness related and/or maximum
annual concentration.
2. Aquifer GWAC are UK Drinking Water Standards (DWS) based upon:

Water Supply (Water Quality) Regulations 1989 (as amended); and,

Water Supply (Water Quality) Regulations 2000 (as amended).
3. Where no UK DWS are available then the following standards are adopted in order of preference:

Council Directive 98/83/EC on the quality of water intended for human consumption; and,

World Health Organisation (WHO) Guidelines for Drinking Water Quality 1984.
4. PCE and TCE combined.
5. UKDWS for lead is 25 µg/l but planned change to 10 µg/l on 25 Dec 2013 is already in place and used for
GWAC in anticipation as a conservative measure

