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Why manage land
contamination?
• Land contamination can cause
unacceptable risks to people, the
environment and to property
• Dealing with land contamination can:
• enhance health and well-being
• add to the economic, ecological
and amenity value of the area

Dealing with existing land contamination
• Legislation
• Part IIA Environmental
Protection Act 1990 (into
force 14th July 2000)
• Town and Country Planning
(Scotland) Act 1997
• Planning etc. (Scotland) Act
2006
• Voluntary remediation
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Learning objectives
Familiarisation with key guidance documents

Understand the different stages in risk management

Awareness of some key concepts in land contamination risk assessment
General good practice in writing land contamination risk management reports
(providing a basis for more detailed sessions covered later in the webinar series)

Disclaimer
This is an ‘awareness raising’ level training only – it is not intended to
provide detailed technical training on land contamination risk
management

The material does not provide a definitive account of current UK
technical guidance nor of the law

You can use this session as an introduction to the risk management
framework but you should not apply the material uncritically to actual
land contamination cases and should always refer to the relevant,
published, technical and legal sources of information and guidance

Note on terminology
• Contaminated Land has the meaning of the
statutory definition, as described in the Act (as
amended);
• Land contamination describes any land where
contamination may be present, irrespective of the
significance of its presence

Key Reference
Documents

Key reference – CLR11
Model Procedures for the Management of Land
Contamination, CLR 11, Defra/Environment Agency, 2004

• Three Parts:

 Part 1 – Overview & procedures
•

framework of the risk management process

 Part 2 – Supporting Information
•

technical detail to support the process

 Part 3 – Information Map
•

sources of further information and guidance

Download from webarchive.nationalarchives.gov.uk

Key reference – CLR11 Status
• When published, principal guidance for managing the risks from
land contamination.
• Archived from GOV.UK in January 2019 as part of the smarter
guidance project
• archived content can be used for historical reference but it does not
represent official EA or government guidance
• it cannot be used or relied upon as such

• CLR11 is still cited as ‘appropriate guidance’ :

• On SEPA website and relevant guidance documents
• In ‘Land contamination and development - Guidance for assessing and
addressing land contamination issues to meet the requirements of
Contaminated Land regulators in Scotland’, Environmental Protection
Scotland, 2019.

Key reference - LCRM
Land Contamination: Risk Management (LCRM), Environment
Agency, 2019 (Updated: 6 May 2020)
• How to assess if there's unacceptable risk, decide which options are
the most suitable to manage the risk and implement remediation if
needed
• Based on the Model procedures for the management of land
contamination - contaminated land report (CLR11)
• Applies to ALL land contamination (i.e. all land affected by
contamination, whether meeting the statutorily definition or not)
https://www.gov.uk/guidance/land-contamination-how-to-manage-the-risks

General feedback from consultation
• Most of the comments were constructive and positive
• Generally accepted that CLR11 is out of date and needed to
be updated
• The comments related to:
• the technical content
• practical matters such as the usability, printing, navigation and
search
• layout and structure

Ref: CL:aire News, 19/12/19 - Environment Agency update on land contamination risk management (LCRM)
https://www.claire.co.uk/home/news/1234-environment-agency-update-on-land-contamination-risk-management-lcrm

LCRM Status
• Given the current coronavirus situation, the EA have decided not to republish a major update following
period of consultation - CLR 11 not yet permanently withdrawn
• However, interim update published on 6th May 2020 to make it clear that in situ testing and Rapid
Measurement Techniques can be used, subject to meeting other requirements (to assist labs at this time)
• LCRM represents the latest EA guidance on land contamination and it’s what they expect people to use
for reports going to them

Be aware…
• Likely to be a number of further changes as a result of the consultation responses – some of which are
related to technical content!
• LCRM includes some specific requirements of Environment Agency – these may or may not be the same
as required by SEPA!
• LCRM references specific requirements for Part 2A – based on the statutory contaminated land regime in
England and Wales which is different from Scotland!

LCRM…what’s the same? (not exhaustive!!)

The scope, framework and purpose remain the same as
CLR11
Same referencing used as CLR11 for useful guidance with
cross reference to CL:AIRE WALL

LCRM…what’s different? (not exhaustive!!)
• Shorter, more concise with some improved clarity (to meet current legislation
on accessibility):
• Repetition and general background information has been removed
• BUT some important detail has been lost e.g. defining key concepts such as sources,
pathways and receptors
• Flow charts are gone – these were useful in CLR11

• Web based only (again to meet with accessibility requirements)
• BUT can be difficult to navigate in current form due to lack of sections numbers and
links to ‘next/previous’ pages of guidance

• The technical language, terminology and content has been updated, explained
and retained where necessary
• BUT terminology doesn’t quite align with that used in BS10175 especially in the Site
Investigation and Reporting Requirements sections

LCRM…what’s different? (not exhaustive!!)
• Links to and inter-relation with the National Quality Mark Scheme
• Link to a revised version of Land contamination: remediation option
applicability matrix
• Used to select which remediation options are most feasible when you're doing
your land contamination risk management options appraisal – there were a lot of
comments on this but won’t be addressed until later 2020.

• The remediation process has been improved
• The emphasis is now on developing and producing a single remediation strategy
• Some of the latter stages and tiers have been revised and reordered as a result:
Stage 2 now focusses on options appraisal whereas stage 3 is all about
remediation and verification.

Before you start
Stage 1 Risk Assessment

Stage 2 Options Appraisal

Stage 3 Remediation

Tier 1 PRA
Tier 2 GQRA
Tier 3 DQRA

Tier 1 Identify feasible remediation
options
Tier 2 Do a detailed evaluation of
options
Tier 3 Select your final remediation
options

Tier 1 Develop a remediation strategy
Tier 2 Remediation and verification
Tier 3 Long term monitoring and
maintenance (if required)

Site Investigation
Reporting requirements

Outstanding issues to be considered
• Clarity on the definition of a suitably qualified competent
professional
• More emphasis needed on ground gases and vapours
• A need to emphasise sustainability appraisals more - for example:
using SuRF-UK
• Lack of any reference to unexploded ordnance, communicating
the risk, geotechnical aspects and more, on treatability studies
• Lack of clarity over stages and tiers
• Lack of alignment to British Standards especially for the site
investigation section
• Changes to the OA Matrix

Land Contamination
Risk Management Framework
How CLR 11 works
The 3 stages of the risk management process
Data quality and uncertainties

The risk management process
Have I got
a problem?
What can I
do about it?

RISK
ASSESSMENT

How do I
implement
a solution & show
that it has worked?

OPTIONS
APPRAISAL
REMEDIATION

Site Characterisation

Key reference – CLR11
Part 1 – Overview & procedures

Framework of the risk management process
• Risk assessment
• Options Appraisal
• Implementation of the Remediation Strategy

Part 2 – Supporting Information
Technical detail to support the process

Part 3 – Information Map

sources of further information and guidance

This is largely what has
been updated in LCRM

Much of this detail has
been lost from LCRM

This is now out of date and
is one of the reasons LCRM
was published

How CLR11 works
Flowcharts throughout Part 1
are used to signpost the
additional information
contained in Part 2
Reference documents in Part 3 –
most of which on CL:AIRE Water
and Land Library (WALL)
https://www.claire.co.uk/information-centre/water-and-land-librarywall

CLR11 Part 2- Supporting Information
Information
Type

Description

Examples

Input

Types of information that users need to
carry out

Context and objectives for risk assessment
Description of contaminants, pathways and receptors

Tool

Specific techniques or methodologies
that can help users to obtain,
process or analyse specific information

Risk assessment model
Remediation Options Matrix

Criteria

the principles or standards that users
require to reach a decision

A list of receptors ‘relevant’ in Part IIA applications
(e.g. Table A, Ch A Statutory Guidance);
Assessment criteria
Deciding whether sufficient information is available to
select feasible remediation option

Output

The results of the process, set out in
written documents

Decision record e.g. of unacceptable risks
Contract specification
Typical content of a verification plan

CLR11 Part 2- Supporting
Information

CLR11 Part 3 – Information Map
The Information Map provides
details of over 80 individual or
sets of key publications that
contain more detailed technical
guidance on particular aspects
of the risk management process

Key to reference contact list
Part 3 information via https://www.claire.co.uk/information-centre/water-and-land-library-wall/

Risk Assessment

How does risk assessment fit in?
Have I got
a problem?
What can I
do about it?

RISK
ASSESSMENT

How do I
implement
a solution & show
that it has worked?

OPTIONS
APPRAISAL
REMEDIATION

Site Characterisation

• Generic quantitative risk assessment (GQRA)
• Detailed quantitative risk assessment (DQRA)

UNCERTAINTY DECREASES

• Preliminary risk assessment (PRA)

COMPELXITY INCREASES

Tiered risk assessment
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Assessing risk
• Pollutant linkage must be established first before consideration of risk
• Contaminant – pathway – receptor linkage
• If one or more elements is missing there is no risk
• Process must be linked to a point in time e.g. current or future setting
• Risk is based on the consideration of both:
• likelihood (probability that the hazard and receptor are present and
the integrity of the pathway)
• consequence (potential severity of hazard and the sensitivity of the
receptor)
• At PRA stage, will usually only be a QUALITATIVE assessment
• Either generic or site-specific QUANTITATIVE assessments can be
undertaken following exploratory or main investigation

Basic approach
• Hazard identification
• Hazard assessment
• Risk estimation
• Risk evaluation
• Different contaminants or receptors may require different
specific approaches or emphasis

Some general risk assessment watchpoints
• Risk assessment should be fully documented and followed through at
each tier:
• Potential PLs identified
• These potential PLs are actually investigated (or justification for exclusion from
further assessment)
• Confirmed pollutant linkages are documented then assessed to determine
significance- document those no longer being considered further and why
• Unacceptable risks are clearly reported as such with clear statement on what action
is required

• Don’t just ignore pollutant linkages that you can’t risk assess eg where
there is no appropriate assessment criteria
• Justification for assessment criteria…more on this in future webinars!

Revising the conceptual model
• PRA generates a ‘preliminary’ Conceptual Model
• This is an ‘hypothesis’ of the likely relationships between
contaminants-pathways-receptors
• Factual information on site conditions may change this
understanding
• Therefore the preliminary conceptual model should be reviewed &
amended where necessary
• The conceptual model will continue to be refined and revised
through the subsequent phases of land contamination
management

Confidence and uncertainty
• Identification of uncertainties is essential step in risk assessment
• Important as they inform what further information could be
gathered to reduce uncertainty and increase confidence in the risk
assessment e.g.
• obtain better data
• obtain more complete data
• refine models to improve their validity

• Overall objective is to provide basis for robust decision making
• quality of information
• degree of confidence

Uncertainties in the conceptual model
• Inaccurate or not full characterisation of the site
• Data quality (from sampling or analysis, soil descriptions)
• Data gaps (e.g. limitations due to access difficulties)
• Limitations due to equipment or modelling tools

• Some uncertainties can be quantified, for example by providing
statistical confidence limits, whilst others may need more qualitative
characterisation such as setting high, medium or low degrees of
confidence on information or judgements

DOCUMENT UNCERTAINTY and LIMITATIONS

Data quality criteria
Each tier of risk assessment is based on the information
gained through site characterisation

This information must meet the appropriate quality criteria
RELEVANT

SUFFICIENT

RELIABLE

TRANSPARENT

to the context of the risk
assessment

for the required level of
confidence

in reflecting true or
likely conditions

in meaning and origin

Reporting site
characterisation

How does site characterisation fit in?
Have I got
a problem?
What can I
do about it?

RISK
ASSESSMENT

How do I
implement
a solution & show
that it has worked?

OPTIONS
APPRAISAL
REMEDIATION

Site Characterisation

Reporting site characterisation findings
Site characterisation underpins all stages of risk management

Purpose is to report factual information on the condition of land
what was done [& why]

what was found

Therefore ground investigation reports MUST be:
factual

logical

accurate

complete!

Typical content – text
Site referencing information – name, address, location,
ownership, occupation etc.
Context of ground investigation – commissioning organisation,
ToR/scope, background details, preliminary conceptual model
Approach – rationale, objectives, quality assurance, health and
safety, environmental protection

Typical content – text cont.
Methods – field techniques, sampling protocols, on-site testing
Laboratory analysis – lab ID, schedules, QA, methods
Results – on-site observations, on-site test data, field descriptions, lab data,
confidence/QA analysis of data including data gaps
Evaluation against project objectives & preliminary conceptual model
Revised conceptual model

Typical content – supporting information
Maps & plans incl. site location, site layout, sampling plan, X-sections, spatial distribution
Borehole/trial pit/window sample hole logs
Well construction details
Photographs
Certificates of analysis
Chain-of-custody records

Dead ‘give aways’ of poor quality reporting
• Reports that:

• don’t state the objectives of the report
• bear scant resemblance to an agreed
scope of work
• contain generic text referring to a
previous or different ‘job’ or site
(headers & footers are a good
indicator!)
• are not “signed off”
• refer to non-existent or out-of-date
guidance or regulations

Reviewing initial design
Was there a departure from initial design eg reduced sampling
positions due to access?

Was the investigation limited in vertical extent due to obstructions
or other restrictions?
Have these and other ‘departures’ from the design been taken into
consideration in the report – the information was deemed to be
needed at the design stage so why is it ok to not have it now!

Watch for reports that do not include:
• Key site details – e.g. name (!), location / NGR,
size (!), current/proposed use and setting
• An appropriate investigation rationale/design
(or fail to reference where this can be found)
• Details of sampling procedures; types of
containers used, preservation, measures to
prevent cross contamination, storage,
transportation arrangements, blanks etc
• Exploratory hole logs
• Details of sampling depths
• Field descriptions of samples

And more …Reports that do not include:
• Appropriate plans & drawings (e.g. site layout,
sampling plan …)
• Details of the field / lab analysis methods
(including calibration details for on-site
testing equipment, accreditation, reporting
limits)
• Quality data for sampling e.g. blanks,
standards
• Original lab certificates (all pages and not
amended!!)….

And still more …. Reports where discrepancies
exist between:
• Dates of sampling & dates for lab
receipt and analysis
• Descriptions in borehole logs etc. &
descriptive report (e.g. ‘site
observations’)
• Lab reports & logged descriptions
• Lab reports & summary data tables
• Proposed testing schedule & data
actually reported…

Options
Appraisal

How does options appraisal fit in?
Have I got
a problem?
What can I
do about it?

RISK
ASSESSMENT

How do I
implement
a solution & show
that it has worked?

OPTIONS
APPRAISAL
REMEDIATION

Site Characterisation

Options appraisal – purpose and scope
• Only comes into play if unacceptable
risks exist
• Aim is to reduce or control the risks
associated with the site
• Many technical options may be
available in theory e.g.
• Source removal or reduction
• Pathway interruption or removal
• Receptor removal or alteration

• Three main stages:

• Identifying feasible remediation options
• Carrying out a detailed evaluation of
options
• Developing the remediation strategy

Remediation Options Appraisal Report
Often not produced but should be!
What should be included:
• The site-specific objectives and the shortlist of remediation options
• An explanation of the basis on which the selection of objectives and feasible
remediation options was made

• A description of the most appropriate remediation option for each
relevant pollutant linkage and which, if any, options may need to be
combined;

• An explanation of the basis on which particular remediation options have been
selected and others rejected.

• A description of the remediation strategy and how it meets the
objectives for individual pollutant linkages and the site as a whole.
• An explanation of how that remediation strategy was developed.

Implementation
of Remediation

How does remediation fit in?
Have I got
a problem?
What can I
do about it?

RISK
ASSESSMENT

How do I
implement
a solution & show
that it has worked?

OPTIONS
APPRAISAL
REMEDIATION

Site Characterisation

Remediation – purpose and scope
• Objectives are to

• implement the measures identified in the strategy to reduce or
control unacceptable risks
• show that the measures are effective - at time of implementation &
over design life where appropriate

• Three main stages

• preparing the implementation plan
• designing, implementing & verifying the works
• long term monitoring & maintenance

Remediation Reports
• Implementation plan:

• an agreed implementation plan that will deliver the project
objectives in a timely, safe, cost effective and quality assured manner

• Decision records covering agreement:

• on the final form of the design,
• on the procurement strategy,
• that remediation has achieved its objectives,
• on the need for long-term monitoring and maintenance;

Other outputs
• the final form of the design, including design drawings,
specifications and other contract documents,
• health and safety plans and risk assessments,
• necessary regulatory permits,
• contracts for all parties involved,
• progress reports,
• verification plan and verification report,
• monitoring and maintenance plan.

Getting it right!

CLEAR &
LOGICAL
STRATEGY

APPROPRIATE
FIELD &
LABORATORY
TECHNIQUES

GOOD DATA
PRESENTATION &
ANALYSIS

ACCURATE,
CLEAR &
COMPLETE
REPORTING

COMPETENT
PROJECT
MANAGEMENT

Next webinars
14 May 2020

28 May 2020

Human Health Risk Assessment
reporting

Verification reporting

• Kirstie Ogilvie, South Lanarkshire Council

• Sarah Hamill, West Dunbartonshire
Council

Water Environment Risk Assessment
reporting
• Murray Dobson, Scottish Environment
Protection Agency

21 May 2020
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