
The business of sustainability

© Copyright 2022 by The ERM International Group Limited and/or its affiliates (‘ERM’). All Rights 

Reserved. No part of this work may be reproduced or transmitted in any form or by any means, 

without prior written permission of ERM.

Sustainable Remediation 
a review of recent SuRF 
UK guidance

Alan Thomas

Co-Chair of SuRF-UK

Technical Fellow ERM 

September 2022



www.erm.com

SuRF-UK in a nutshell

◼ SuRF-UK is the United Kingdom’s Sustainable Remediation Forum.

◼ It was established in 2007 to advance the development of sustainable remediation, and 

published a UK framework in 2010.

◼ It is a collaboration of regulators, industry, academics and consultants independently co-

ordinated by the UK contaminated land knowledge hub CL:AIRE.

◼ A member of International Sustainable Remediation Alliance (ISRA).
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Context
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What is Sustainable Remediation?

◼ The process of sustainable remediation is defined by SuRF-UK as “the practice 

of demonstrating, in terms of environmental, economic and social indicators, 

that the benefit of undertaking remediation is greater than its impact and that 

the optimum remediation solution is selected through the use of a balanced 

decision-making process.”

https://youtu.be/-Et0M4OHVIY

www/claire.co.uk/surfuk
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Context
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Why adopt Sustainable Remediation?

◼ Soil and groundwater remediation, although designed to remedy contamination and reduce risks 

to human health and/or the environment, also has the potential to cause environmental, 

economic and social impacts.

◼ If poorly selected, designed and implemented remediation activities may cause greater impact 

than the contamination that they seek to address.  

◼ The best solution is remediation that eliminated and /or controls unacceptable risks in a safe 

and timely manner, and which maximises the overall environmental, social and economic 

benefits of the remediation work.

www/claire.co.uk/surfuk
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Where did it start? - Sustainable Development

“Development that meets the needs of the present 

generation without compromising the ability of future 

generations to meet their own needs”

Brundtland Commission, 1987

In 2015 the United Nations General Assembly adopted 

the 2030 Agenda for Sustainable Development, which 

seeks to establish global consensus for the next 15 

years. 

www/claire.co.uk/surfuk 6
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How is it evolving? 
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Sustainable Resilient Remediation 

Sustainable resilient remediation (SRR) is an optimized 

solution to cleaning up and reusing a hazardous waste 

site that limits negative environmental impacts, 

maximizes social and economic benefits, and creates 

resilience against increasing threats.

srr (itrcweb.org)

www/claire.co.uk/surfuk 8
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The SuRF-UK Roadmap 

www/claire.co.uk/surfuk 10

https://www.claire.co.uk/projects-and-initiatives/surf-uk
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Introducing the 2020 guidance: SR1 and SR2

SR1

◼ Role of sustainability assessment

◼ The process of sustainability assessment 

(preparation, definition, execution)

◼ Summary of key points and citations

◼ Annexes:

◼ Aide memoire 

◼ SuRF-UK Qualitative Assessment

◼ Semi-quantitative and quantitative methods in brief

◼ Conceptual site models of sustainability

SR2

◼ Functionality of sustainability indicators / criteria

◼ The rationale for the 15 SuRF-UK headline 

categories

◼ How to use the checklist during framing

◼ Summary of key points and citations

◼ Annex 1: 

◼ Indicator checklist, lines of evidence, mapping to UN SDGs

www/claire.co.uk/surfuk 11
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SuRF-UK Framework

◼ Protection of human health and the environment

◼ Safe working practices (for workers & local 

communities)

◼ Consistent, clear and reproducible decision-

making

◼ Record keeping and transparent reporting 

(including assumptions & uncertainties)

◼ Good governance and stakeholder involvement

◼ Sound science

◼ Consider environmental, economic and social 

indicators

◼ Considering sustainability early in a project 

generates the greatest sustainability benefits

◼ The process should be flexible, iterative and 

tiered 

◼ Works within or alongside to help to meet 

regulatory requirements

www/claire.co.uk/surfuk 13
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The sustainability assessment process (SuRF-UK)

www/claire.co.uk/surfuk 14

Review 
Finding

Iteration / refinement as 
required

Revisiting project design 
/ goals

Revisiting definitions Revisiting 
information

Start

1 Preparation

R
e

p
o

rtin
g

 

1. Describe the decision 

requirement  

2. Describe the project

3. Describe constraints 

4. Consider reporting and

dialogue

2 Definition

R
e

p
o

rtin
g

 

1. Objectives

2. Boundaries

3. Scope (e.g. 

indicators)

4. Methodology

5. Dealing with 

uncertainty

3 Execution R
e

p
o

rtin
g

 a
n

d
 

d
ia

lo
g

u
e

1. Comparisons

2. Aggregation

3. Interpretation

4. Uncertainty 

assessment

5. Findings 

Framing

Report



www.erm.com

Sustainability Through Life Cycle
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PLANNING

(brownfield)
REMEDIATION
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PROJECT 

DEFINITION
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ASSESSMENT
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SITE

INVESTIGATION

REMEDIATION

OPTIMISATION

Setting the remediation 

strategy

Setting the remediation

technical approach

CLIENT

End State Vision
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ACHIEVED

Community & stakeholder  engagement

Sustainable Procurement 
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Problem Framing

◼ Problem framing at the start of a sustainable remediation project is 

fundamental and common to the frameworks & standards

◼ Be clear what question / problem the assessment is designed to answer 

/ solve

◼ In many ways analogous to the CSM stage within conventional land 

contamination management

www/claire.co.uk/surfuk 17
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Problem Framing (2)

Four key areas:

◼ Objectives or Goals

◼ What decision is the appraisal used for?

◼ What constraints apply that limit the available options (e.g., time limits, legal or business 

requirements)?

◼ Stakeholders

◼ Who affects, or is affected by, the project decision?

◼ Boundaries

◼ Project boundaries – Spatial, Temporal, Lifecycle

◼ Scope

◼ Which factors are relevant to sustainability?

www/claire.co.uk/surfuk 18
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Introduction

◼ The SuRF-UK framework presents a tiered approach to the 

incorporation of sustainability in decision making

◼ Emphasis that the tool or technique adopted should generally be the 

most simple that provides a robust management decision

◼ Clear from this that simple qualitative as well as quantitative 

approaches will play a role

www/claire.co.uk/surfuk 20
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Tiered Approach to Sustainability Assessment 

Simple Tier 1 qualitative appraisal

Tier 3 Complex 

quantitative appraisal

Tier 2 semi-quantitative 

appraisal

Increasing effort &

complexity of

appraisal

Numbers of sites

applied

www/claire.co.uk/surfuk 21
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Example Simple Matrix

If using descriptive text example assessment descriptions might include:

“better”, “equal”, “worse”  - for direct comparisons

“good”, “fair” or “poor”  - for describing how well an option could achieve a particular sustainability target

“high”, “medium” or “low” – for relating a criteria to a particular amount

Wording can be tricky but if numbers used – strictly qualitative in nature

www/claire.co.uk/surfuk 22
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SuRF-Uk resources

https://www.claire.co.uk/executing-sustainable-remediation/tier-1-qualitative-assessment

www/claire.co.uk/surfuk 23
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MCA in Sustainable Remediation

◼ Multi Critieria Analysis (MCA) has found application in 

evaluation of remedial options

◼ Reported MCA include a variety of approaches from 

simple matrices to more complex models  

◼ Use simplest approach that fulfils needs (but is also 

consistent with principles of sustainable remediation)

◼ Needs to include assessment of all three groups of 

indicators – Environmental, Social and Economic

www/claire.co.uk/surfuk 25
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Weighting Option  1 Option 2 Option 3
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Where does carbon foot printing or lifecycle 
assessment fit?

◼ Calculation of carbon footprint (green house gas emissions - GHG) alone is not an indicator of 

sustainability – it is the quantification of one environmental indicator, similarly LCA may include the 

quantification of several environmental indicators

◼ However GHG are often a metric that is widely reported and widely understood – lots of our clients 

have carbon reduction targets 

◼ Calculating the carbon footprint of remedial technologies can therefore be useful and can inform 

the scoring we use in sustainability assessments – and help quantify some of the site-specific 

variability that we might miss if just using our professional judgement

◼ So, in context of sustainability assessment, we should consider the use of GHG calculation in the 

context of the broader assessment

www/claire.co.uk/surfuk 27
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Introduction

◼ Sustainable remediation is founded on the holistic integration of 

environmental, social and economic factors in decision making

◼These factors are identified and assessed on a site specific basis

◼The availability of indicators and/or metrics in each of these three 

categories is therefore integral to sustainable remediation – provide 

the basis for evaluation of options

www/claire.co.uk/surfuk 29
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Definitions

◼ An indicator is a single characteristic that represents a 

sustainability effect which can be compared across 

options to evaluate their relative performance. Hence, 

indicators need to be measurable or comparable in 

some way that is sufficient to allow this evaluation, for 

example amount of recycled soil. An indicator which is 

measurable might also be called a metric, for example, 

tonnage of recycled soil. 

(NICOLE 2011)

www/claire.co.uk/surfuk 30
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Sustainability assessment indicators

◼Encourage wide ranging consideration of what is “in” 

sustainability

◼ Improve the robustness of site specific decisions

◼ Improve transparency of assessments

◼Support “framing” that can move across tiers

www/claire.co.uk/surfuk 31
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Approach to indicator guidance

◼ Avoid “false” quantification

◼ Avoid being prescriptive

◼ Allow users to determine their own scope for their own purpose 

◼ Allow consultants freedom to innovate and sell their own know-how / IP

◼ Ensure any stakeholder can benchmark the sustainability assessment approach

◼ Facilitate simple (non-quantitative) methods 

◼ Sustainability assessment is subjective, stakeholder and site specific, so prescriptive and 

standardised indicator sets seem nonsensical

www/claire.co.uk/surfuk 32
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The SuRF-UK Indicator Set

Environmental Social Economic

Emissions to air Human health and safety Direct economic costs and benefits

Soil and ground conditions Ethics and equity 

Indirect economic costs and 

benefits

Groundwater and surface water Neighbourhoods and locality

Employment and employment 

capital

Ecology 

Communities and community 

involvement 

Induced economic costs and 

benefits

Natural resources and waste Uncertainty and evidence Project lifespan and flexibility

www/claire.co.uk/surfuk 33

A total of 73 individual 

indicators
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The Surf UK Indicator Set – Example of detail

www/claire.co.uk/surfuk 34
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Selecting indicators / criteria

www/claire.co.uk/surfuk 35

Consider

• Is the criterion/indicator relevant for the site/context?

•Are you confident that all stakeholders would share your opinion?

• If the site/context has a novel feature not mentioned in the 
checklist, add a criterion.

Document

• If not relevant, record your decision and the rationale for it.  

• If it is relevant,  record your decision and explain why (see Box 4).

Finalise

•Can the criterion be made more specific to your case and what 
will be the basis for comparison?

•Record the final  criterion/indicator and the line(s) of evidence 
that will be used to support the comparison.
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SMP Definition

◼Sustainable Management Practices (SMPs) are “relatively 

simple, common sense actions that can be implemented 

at any stage in a land contamination management project 

to improve its environmental, social and/or economic 

performance” (SuRF-UK, 2021)

◼Typically a checklist of easy-to-apply actions that have 

Environmental/Social/Economic benefits and no or only 

very limited costs 

www/claire.co.uk/surfuk 37
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Report

benefits of

Sustainable 

Management 

Practices 

LAND USE or 

SITE SPECIFIC

PLANNING

REMEDIATION

CONSTRUCTION

PROJECT 

DEFINITION
RISK 

ASSESSMENT

REMEDIAL 

OPTIONS

APPRAISAL

SITE

INVESTIGATION

REMEDIATION

OPTIMISATION

Project 

OBJECTIVE

Project

GOAL

Implement Sustainable Management Practices

across  activities as appropriate 

PART A / Setting the remediation 

specification and strategy

PART B/ Setting the remediation

technical approach

Select 

appropriate 

Sustainable 

Management 

Practices Sustainable Management Practices 

can be selected:

• At a corporate/ company level 

• For a specific portfolio of sites 

• On a project or site specific basis 

Application of sustainable management practices in context of life cycle of 
land contamination management and SuRF-UK Framework

www/claire.co.uk/surfuk 38
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The SuRF-UK SMP Spreadsheet

www/claire.co.uk/surfuk 39

◼ A spreadsheet template which can be used to identify, record and evaluate the 

SMPs for a specific project or portfolio of projects. 

◼ It contains 182 SMPs for you to chose from for your project & you can add to. 

◼ You can tailor to the practitioner or client needs and refine the list based on the 

project stage or particular aspect of sustainability being targeted.

◼ It is free to download from www.claire.co.uk/surfuk
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The SuRF-UK SMP Spreadsheet

www/claire.co.uk/surfuk 40

SMPs Project activities Sustainability indicators

You can filter/sort by activity and indicator, select your SMPs and save them for your project. 

The spreadsheet also has columns for:

Comments for why a SMP was selected.

Post project performance review.

Evidence of how the SMP was implemented.
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SuRF-UK Future developments

◼ Briefing Note on Sustainable & Resilient Remediation (published last week)

◼ Available to download here https://www.claire.co.uk/supporting-materials/case-studies-

and-bulletins

◼ Training – Remtech SuRF-UK Session Tuesday 20th September (on line and free)

www/claire.co.uk/surfuk 41
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Gentle remediation options (GRO)

= risk management strategies / technologies 
that result in a net gain (or at least no gross 
reduction) in soil function as well as achieving 
effective risk management 

[Cundy et al. (2016), J. Environ. Manage. (184), 67–77.]

• Phytoremediation →

• Bioremediation (bacteria)

• Mycoremediation (fungi)

• Vermiremediation (earthworms)

• Soil amendments (compost, biochar, PGPR, mycorrhiza)

2

Image modified from Wikimedia, CC BY-SA 4.0

Multifunctionality
1) Risk management

2) Soil improvement

Rhizodegradation

Phytohydraulics

Immobilisation
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For which types of 
contaminated sites?

3

→ Sites of low to medium risk 

→ No redevelopment time pressure

Examples:

• Peri-urban areas 

• Rural areas

• Small municipalities

• Coastal brownfields

• Landfills and surroundings

• Abandoned, large industrial areas

• Road, railway and agricultural edges

• Gas stations

• Wood processing area

• Mines and mining waste

• Airports

• …

9 

September 

2022
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Nature-based
solutions (NBS) 
for contaminated
sites

9 

September 

2022

4

Contaminated land management
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Phytomanagement

the long-term combination of gentle remediation 
options (GRO) with beneficial land use (e.g. 
profitable crop production) to gradually reduce risks 
posed by contaminants and restore ecosystem 
services

There is great potential to proactively manage
contaminated sites with multifunctional NBS to:
→provide ecosystem services 

→manage risks 

Risk-based and sustainable land management

Soil and Land
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Risk management framework for GRO
Purpose and objectives

Pedagogical tool for use in the early stages of a 
brownfield redevelopment and help with:

1. Risk communication
• Improved communication about health and environmental

risks

• Spread knowledge to stakeholders

2. Decision-support
• Explore the potential for GRO at a specific site

• Possibilities for combine with a green land use

→ Build a conceptual framework that shows how risks 
can be managed with GRO

6

https://www.sciencedirect.com/science/article/pii/S004896972104955X
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Adaptive GRO 

management

Phyto/Rhizodegradation

GRO strategies

Phytoextraction

Stabilisation/immobilisation

Risk objects/ human 

health exposure 

pathways

Risk mitigation 

mechanisms

Human health

• Soil intake

• Dermal contact

• Dust inhalation

• Plant intake

• Vapor inhalation

Environment

• Soil ecosystem

• Groundwater

• Surface water

Bioavailability/

solubility reduction

Source removal

• Plant uptake

• Degradation

• Volatilisation

Rhizofiltration

Phytovolatilisation

Secondary effects by Vegetation cover

• Dust control

• Erosion control

• Hydraulic control

• Managing receptor 

access

Relative risk reduction time

Less time 

(1-10 years)
More time 

(10+ years)

Can potentially 

take decades

Nutrients

Chlorinated solvents

Dark - Grasses/amendments: 6 - 8 weeks

Medium - Shrubs: 1 - 2 years

Light - Trees: 2 - 4/5 years

Explosives

POPs

Pesticides

Petroleum

products

Radioactives

Metal and metalloids
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Risk management with GRO
Site-specific application

Adjust parameters in SEPA’s soil guideline value model:

1. Green land uses and exposure scenarios:
• Biofuel park (low)

• Recreational park (medium)

• Allotment gardens (high)

2. Groups of contaminants and dominating risks according to the SEPA model

3. Calculate risk quotients for the contaminants at the site

8
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Kolleberga – Biofuel park/Tree nursery
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access

Relative risk reduction time

Less time 

(1-10 years)

More time 

(10 years)

Can potentially 

take decades
Contaminants (RQ)

DDT (7.25)

DDT (0.45)

POPs

Primary exposure pathway (health) eller risk object (environment)

Secondary exposure pathway/risk object
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PILOT-GRO
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Thank you for 
your attention!

Chalmers University of Technology

Paul Drenning

PhD student | Architecture and Civil Engineering

Sven Hultins gata 8 – 412 96, Göteborg, SE

E-mail: drenning@chalmers.se

Phone: +46 768 52 04 76 

Web: https://www.chalmers.se
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