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Presenting Our Supporters 
Thank you to all our conference supporters who have made this event possible.  

You can find out more about our supporters and the services that they offer by 

visiting our website or clicking their logos! 

 

Silver Supporters 
 

 

 

 

 

 

 

 

Bronze Supporters 

 

 

  

https://www.vhe.co.uk
https://www.ersremediation.com
https://www.i2analytical.co
https://www.juta.co.uk
https://earthsoft.com
https://ramboll.com
https://www.clydegi.co.uk
https://www.sclf.co.uk/conference-2021-supporters
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Welcome to SCLF Conference 2021 
Thank you for registering for #SCLF2021.  After missing out last year due to the 

pandemic, we have transformed our annual conference this year to a fully 

online conference over 2 days.   

The aim of the conference is to facilitate knowledge transfer in the land 

contamination sector.  With COP26 in Glasgow rapidly approaching, the overall 

theme for this year’s event is brownfield remediation and reuse in the circular 

economy. 

In this booklet, you can read about the exciting programme we have lined up 

as well as information about our speakers and full abstracts.   

Please help us to make today a success by asking our speakers questions and 

sharing your insights in a constructive manner.  You will be able to do this using 

the Q&A function in the GoToWebinar platform that we are using for the 

event.  It would be useful if you could familiarise yourself with the platform 

before the conference – there is a handy guide here.  Your personal link that 

you received during registration will be used for BOTH DAYS!! 

 

 

GET SOCIAL 
@SCOTTISHCLF 

#SCLF2021 
  

https://support.goto.com/webinar/att-user-guide
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Conference Programme 

Day One – Wednesday 8th September  

 

Session one – Net Zero Transition and Opportunities for Land 

Use 

Chair: Eve Muirhead, SCLF Chair 

 

1.00pm Welcome from the session chair, Eve Muirhead, SCLF Chair 

1.10pm KEYNOTE – Climate Emergency to Climate Opportunity 

Martin Valenti, Director Energy Transition & Green Enterprise, 

South of Scotland Enterprise 

 

1.30pm Bio-Based Circular Economy and Brownfields: Concepts and 

Overlaps 

 Shaswati Chowdhury, Doctoral Student at Chalmers University of 

Technology, Sweden 

 

 

 

 

 

Martin will deliver a keynote on how we can build a strong alliance to tackle the climate crisis 

and to maximise the economic opportunities from the transition to NetZero. We all know we 

must address the climate emergency, in a way that supports Scotland’s aspirations of becoming 

the world’s first NetZero economy. With COP26 due to be held on our doorstep in Glasgow in 

November, it is critical we grasp this important opportunity to showcase the ambition and 

opportunities of our country to the global audience and to attract inward investment. 
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1.50pm The Circular Bioeconomy and Renewable Carbon: an OECD 

Perspective 

 Jim Philp, Policy Analyst, OECD, Paris 

 

2.10pm Panel Q&A 

 

2.30pm Meet the Supporters 
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Session two – Nature Based Remediation Solutions 

Chair: Richard Lord, Senior Lecturer, University of Strathclyde 

 

3.30pm Welcome from the session chair, Richard Lord, Senior Lecturer, 

University of Strathclyde 

 

3.40pm Could Contaminated Land Provide the Solution for Bioenergy’s 

Sustainability Problem? 

Ben Nunn, Research Assistant, University of Strathclyde 

4.00pm Time to Talk Ex-situ Soil Bioremediation in a Temperate 

Climate 

 Thomas Aspray, Technical Manager, ERS Remediation Ltd. 

4.20pm The Circular Economy – What it Means for Brownfield 

Remediation 

 Catherine Leaf, Senior Managing Consultant, Ramboll 

4.40pm Panel Q&A 

 

5.00pm End of Day One 
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Day Two – Thursday 9th September  

 

Session Three – Innovative, Low Carbon Sustainable 

Remediation Approaches 

Chair: Thomas Aspray, Technical Manager, ERS Ltd. 

 

1.00pm Welcome from the session chair, Thomas Aspray, ERS Ltd. 

1.10pm The UK Geoenergy Observatory in Glasgow 

 Alison Monaghan, Geologist, British Geological Survey 

1.30pm Can Dredged Sediments Kick Start the Circular Economy? 

 Keith Torrance, Research Associate, University of Strathclyde 

1.50pm Passive Minewater Treatment Trials of Dispersed Alkaline 

Substrate at Two Emblematic Mine Sites in Wales 

 Tobias Roetting, Principal Hydrogeochemist, Golder Associates 

 

2.10pm Panel Q&A 

 

2.30pm Meet the Supporters 
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Session Four – Land Contamination Risk Assessment and 

Sustainability 

Chair: Keith Torrance, Research Associate, University of 

Strathclyde 

3.30pm Welcome from the session chair, Keith Torrance, Research 

Associate, University of Strathclyde 

3.40pm UN Sustainable Development Goals and Me 

Megan Moore, Senior Consultant, Arup 

3.45pm Towards Microplastic Contaminant Removal via a Deep 

Learning Technique 

 Thomas Y Chen, Early-Career Research Scientist, Academy for 

Mathematics, Science and Engineering 

3.50pm Lightning Talks Q&A 

 

3.55pm Asbestos Dustiness Testing 

 Claire Stone, i2 Analytical 

4.15pm Moving Beyond TCLP and the WAC Test: Using the Leaching 

Environmental Assessment Framework to Understand 

Potentially Toxic Element (PTE) Mobility in Complex 

Environmental Conditions 

 Christine Switzer, Lecturer, Department of Civil and 

Environmental Engineering, University of Strathclyde 

4.35pm Considering Climate Change in Controlled Waters Risk 

Assessment  

 Helen McMillan, Principal Geo-Environmental Scientist, RSK 

 

4.55pm Panel Q&A 

5.15pm End of Day  
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Meet the Speakers 
SCLF would like to take this opportunity to thank all of our speakers who have 

volunteered their time to make this event a success. 

 

Martin Valenti 

Director Energy Transition & Green 

Enterprise, South of Scotland 

Enterprise 

Martin is Director for Energy Transition & 

Green Enterprise at South of Scotland 

Enterprise and leads the agency’s efforts to 

help the region to transition to a NetZero 

economy. Martin is an award-winning 

sustainability practitioner and serial 

disruptor, with extensive experience of 

strategic business engagement and 

innovation. For over 30 years he has worked 

in a variety of senior management roles, 

including 17 years with SEPA and a 

secondment with Scottish Enterprise as 

Head of Climate Enterprise and strategic lead 

for COP26. He has shaped and delivered 

inclusive growth initiatives and directed 

major high profile collaborative projects for 

the Scottish Government on climate change 

and sustainability and in 2018 he created the 

Vacant and Derelict Land taskforce. 

Shaswati Chowdhury 

Doctoral Student at Chalmers 

University of Technology, Sweden  

Shaswati is a doctoral student at Chalmers 

University of Technology and works mainly 

within the scope of the project 

‘Opportunities for preparing urban 

contaminated land for bio-based 

production’, which is a collaboration 

between two research group, @urbs and 

Environmental Geology, at the Department 

of Architecture and Civil Engineering. The 

research project is transdisciplinary, and the 

aim is to investigate the possibilities and 

preconditions for preparing urban 

brownfields for temporary and long-term 

Urban Greesnspaces (UGS).  

Read more about Shaswati’s research.  

Jim Philp 

Jim Philp, Policy Analyst, OECD, 

Paris 

Jim Philp (PhD) is a microbiologist who has 

worked as a policy analyst since 2011 at the 

OECD, specialising in industrial 

biotechnology, synthetic biology and 

biomass sustainability. He was an academic 

for about sixteen years researching 

environmental and industrial biotechnology: 

bioremediation, biosensors, wastewater 

science and engineering. He became 

involved with various UK government 

initiatives in biotechnology, such as 

Biotechnology Means Business, and BioWise. 

He was a coordinator of the LINK 

Bioremediation Programme, at the 

academic-industrial interface for about six 

years. In all he spent 8.5 years working for 

Saudi Aramco in Saudi Arabia as an oil 

biotechnologist, investigating field problems 

related to chemistry and microbiology, and 

developing biotechnology solutions for 

improved oil recovery and exploitation. He 

has authored over 300 articles.  

 

 

https://www.chalmers.se/en/staff/Pages/Shaswati-Chowdhury.aspx
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Ben Nunn 

Research Assistant, University of 

Strathclyde 

Ben Nunn is a 

researcher in 

the Civil and 

Environmental 

Engineering 

Department at 

the University 

of Strathclyde. He is in the process of 

completing a PhD which focused on the 

remediation of historic mine sites using an 

energy grass species and organic waste soil 

amendments. His PhD also led him to 

develop an interest in contaminated soil 

stabilisation utilising novel geotextiles. Ben is 

currently employed on a Horizon 2020 

project as a research associate investigating 

sustainable biofuel production on 

contaminated land. This project (CERESiS) 

has 12 international partners and involves 

several UK based field trials. Working on his 

PhD and the CERESiS project has allowed Ben 

to develop a keen interest in the opptunities 

created during the remediation of 

contaminated land. 

Thomas Aspray 

Technical Manager, ERS 

Remediation Ltd. 

Thomas has 

over 15 years' 

experience in 

environmental 

research and 

commercial 

practice. 

Following a PhD on bioremediation of 

pesticide contaminated soil, he took on a 

knowledge transfer partnership (KTP) 

project with ERS Ltd. to develop the 

company's soil bioremediation treatment 

capability. On completion of the KTP he was 

offered a permanent role with ERS 

designing/delivering full scale soil and 

groundwater remediation projects. In 2012 

Thomas moved to Heriot-Watt University to 

pursue research interests in wider organic 

waste management/treatment. He re-joined 

ERS Ltd in 2018 as technical manager 

designing remediation solutions, managing 

ERS treatability laboratory and driving 

company innovations. 

Catherine Leaf 

Senior Managing Consultant, 

Ramboll 

Catherine Leaf 

has over 20 years' 

experience within 

the waste and 

contaminated 

land sectors and 

is both a 

Chartered 

Environmentalist and a Chartered Waste 

Manager. Catherine leads Ramboll’s Site 

Solutions team in Scotland and its Waste and 

Resource Management team in the UK. 

Catherine supports project teams from the 

design stage onwards to identify and enable 

reuse of materials, including excavated soils 

and demolition materials. This accords with 

the principles of the waste hierarchy and 

circular economy, whilst supporting projects 

to implement sustainable development 

principles. 
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Alison Monaghan 

Geologist, British Geological Survey 

Dr Alison 

Monaghan is a 

principal geologist 

based at the British 

Geological Survey in 

Edinburgh. She 

currently leads the 

science delivery of 

UK Geoenergy Observatory in Glasgow, an 

underground laboratory focussing on 

shallow mine water geothermal and heat 

storage, environmental change and impact. 

Alison’s background is in Carboniferous 

geology and geoenergy onshore Scotland 

and offshore UK. 

Keith Torrance 

Research Associate, University of 

Strathclyde 

Keith Torrance is a 

Chartered Geologist 

(CGeol), Certified 

Professional 

Geologist (CPG), and 

an environmental 

scientist based in at 

the University of 

Strathclyde in Glasgow. He has previously 

worked as a Principal Consultant with several 

multi-national engineering companies on 

large mine permitting projects, 

contaminated site remediation in the Arctic, 

and minerals explorations projects in SW 

Alaska. I returned to Scotland in 2019 to take 

up a research position at the University of 

Strathclyde under Dr Richard Lord, 

investigating the beneficial reuse of dredged 

canal sediments. 

 

 

Tobias Roetting 

Principal Hydrogeochemist, Golder 

Associates 

Tobias is and an 

internationally 

recognised 

geochemist, 

hydrogeologist 

and 

environmental 

scientist with 

over 19 years of 

experience. A Principal Hydrogeochemist at 

Golder. Tobias has managed international 

collaborative projects since 2007 with 

budgets in excess of £2M. His key areas of 

specialisation are the prediction and 

abatement of mining contamination, 

remediation and closure of tailings or waste 

rock storage facilities and open pits and he is 

an experienced geochemical and 

groundwater modeller. He is author of over 

80 scientific publications, including peer 

reviewed journal articles, books and 

conference presentations. 
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Megan Moore 

Senior Consultant, Arup 

Megan is a Senior 

Environmental 

Consultant based 

in Arup’s Belfast 

office with more 

than 7 years’ 

experience. She 

has a particular 

focus on Environmental Impact 

Assessments. Megan has extensive 

experience in environmental management 

on construction sites and has also been 

involved in number of construction schemes, 

producing Construction Environmental 

Management Plans and leading the 

environmental design and review. Megan 

has an interest in climate change mitigation, 

adaptation and resilience, as well as an 

understanding of how the SDGs can 

influence the design and delivery of projects 

in the built environment. 

Thomas Y Chen 

Early-Career Research Scientist, 

Academy for Mathematics, Science 

and Engineering 

Thomas Chen is an early-career researcher 

who is passionate about machine learning, 

computer vision, and artificial intelligence. 

He is highly involved in applying ML and AI to 

real-world issues that face society. He has 

been an invited speaker at conferences like 

the IEEE Conference on Technologies for 

Sustainability, American Geophysical Union 

Fall Meeting, and the Energy Anthropology 

Network. Thomas has also spoken at events 

like NeurIPS and CVPR workshops, Applied 

Machine Learning Days, the Open Data 

Science Conference, and Machine Learning 

Week Europe. He is a member of the U.S. 

Technology Policy Committee (Association 

for Computing Machinery) and the Research 

Data Alliance. 

Claire Stone, Group Quality Director 

i2 Analytical 

Dr Claire Stone is 

the Group Quality 

Director for i2 

Analytical and i2 

FAST Ltd. She has a 

PhD in Analytical 

Chemistry with 

specific expertise 

in inorganic 

analysis in the biomedical, oil and 

environmental industries. She uses her 

knowledge of these fields to bring scientific 

and technical support to customers and train 

staff at i2 laboratories. Claire has worked for 

i2 Analytical in a variety of technical roles 

prior to being appointed Quality Manager 

and has been instrumental in the 

development of specialist testing methods 

offered by the laboratory, such as Asbestos 

dustiness testing. 
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Christine Switzer 

Lecturer, Department of Civil and 

Environmental Engineering, 

University of Strathclyde 

Dr Christine 

Switzer is a 

Lecturer in 

Environmental 

Engineering at the 

University of 

Strathclyde. 

Broadly, her 

research interests lie in the areas of 

contaminant fate, transport, and 

remediation as well as rehabilitation of post-

remediation soils. She is co-inventor of the 

patented smouldering remediation process 

that has been deployed successfully at 

contaminated sites all over the world. She 

and her co-inventors were presented with 

the Lord Ezra Award for innovation in 

combustion engineering in 2009 and the 

commercial team was awarded the 

American Academy of Environmental 

Engineers and Scientists Superior 

Achievement Award in 2017. 

Helen McMillan 

Principal Geo-Environmental 

Scientist, RSK 

Helen is a principal 

geo-environmental 

scientist within 

RSK’s Geoscience 

division. She is 

CGeol and ASoBRA 

(controlled waters) 

with over fifteen 

years’ experience 

working in 

environmental consultancy, specialising in 

contaminated land management and 

environmental compliance projects for a 

range of private and public sector clients. 

Helen’s key area of expertise is 

hydrogeological risk assessment and 

contaminant transport modelling and she is 

skilled in the use of ConSim and RTM. Helen 

takes pride in developing robust, practical, 

sustainable and cost-effective solutions to 

environmental problems on behalf of clients. 

Helen is leading the SoBRA subgroup on 

controlled waters and climate change. 
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Abstracts 
Bio-Based Circular Economy and Brownfields: Concepts and Overlaps 

Shaswati Chowdhury, Doctoral Student at Chalmers University of Technology, 

Sweden 

Circular economy consists of both technical and biological cycles; the former will typically take place 

in cities while most of the bio-based production is happening outside the cities’ limits. There are 

however strong arguments for also including urban areas in the biological cycles, such as creating 

awareness in larger parts of the population regarding advantages of production of food, biomass, 

biofuel, and other bio-based products. Due to urbanization and calls for more compact cities, pressure 

on urban land resources is high. Here, underused brownfields present opportunities for urban 

transformation towards a bio-based circular economy. This presentation outlines the topics, ‘CE’, and 

‘urban brownfields’; and establishes a common ground merging these topics, ‘Circular Urban Land-

use’. This presentation also stresses on the possibilities of ‘Greening the Browns, the benefits of 

retrofitting brownfields as Urban Greenspaces (UGS). The link between vegetation and remediation, 

Gentle Remediation Option (GRO), is also presented. GRO is an alternative and more sustainable 

option over common ‘dig and dump’ remediation to eradicate the contamination concern and restore 

soil health. 

 

The Circular Bioeconomy and Renewable Carbon: an OECD Perspective 

Jim Philp, Policy Analyst, OECD, Paris 

The OECD has been working on bioeconomy matters for well over a decade. In the Bio-, Nano- and 

Converging Technologies (BNCT) Working Party, our policy work in bioeconomy has often been 

focused on biotechnologies in the bioeconomy. In 2009, our understanding of the bioeconomy was 

“the set of economic activities in which biotechnology contributes centrally to primary production and 

industry”. In the years since, the bioeconomy concept has been accepted widely, with around 50 

nations developing a national bioeconomy strategy or similar policy intent on developing a 

bioeconomy. The focus has changed over the years according to the wishes of the member countries, 

with biotechnologies less emphasised in some countries. But sustainability has been a theme running 

through the work. Latterly, with worries about the sustainability of a bioeconomy, some of our work 

has been directed to the ‘circular bioeconomy’, that is, the integration of the bioeconomy within the 

wider principles of closing loops, cascading of raw materials and keeping materials in circulation as 

long as possible. Currently work is being directed towards further widening by looking at holistic policy 

for renewable carbon. It is clear that replacing all fossil resources with biological is not possible 

without serious unintended effects, such as biodiversity loss – the biomass requirements are simply 

too high, and sustainability would not be achieved. Carbon management looks like a more realistic 

option. This may capture the different facets of the challenge: reduce the demand for carbon, reuse 

and recycle the carbon in the bio- and technosphere and remove carbon from the atmosphere as well 

as developing mitigating technologies. Thus any technology should be considered for the production 

of sustainable products; bio-, nano-, chemical and others. In particular, BNCT has a particular focus on 

convergence and it is highly likely that a specific problem will be addressed via a convergence of 
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different technologies, perhaps all held together and coordinated via digital technologies. Regarding 

contaminated land and water specifically, we have not done any definitive policy work, but over the 

years there have been ad-hoc inputs. However, on the realisation that 95% of all that supports humans 

on our planet comes from soil, then soil is rising up the political agenda. In our current work there are 

several soil-focused case studies due to be received this year with a view to producing a policy paper. 

Could Contaminated Land Provide the Solution for Bioenergy’s Sustainability 

Problem? 

Ben Nunn, Research Assistant, University of Strathclyde 

The University of Strathclyde has joined a consortium of 12 international academic and industrial 

partners as part of the EU Horizon 2020 funded CERESiS project (ContaminatEd land Remediation 

through Energy crops for Soil improvement to liquid fuel Strategies). The CERESiS project 

(www.ceresis.eu) aims to improve the sustainability of biofuels by addressing the issue of land use 

competition and indirect land use change by exploring the potential for the use of derelict 

contaminated land. Initial work has included the establishment of field trials in UK, Italy, Ukraine and 

Brazil growing bioenergy crop species on land effected by a range of contaminants. Samples from 

these sites will be used demonstrate the potential of two novel thermochemical processes, i.e. 

Supercritical Water Gasification (SCWG) and Fast Pyrolysis (FP), as a precursor to the production of 

liquid biofuels from contaminated biomass. The perennial tussock grass reed canarygrass (RCG) 

(Phalaris arundinacea) is native to northern Europe and is a bioenergy crop option that can tolerate 

high levels of potentially toxic elements (PTE) typical of contaminated land (Lord, 2015). A field trial 

with a life span of 1.5 years was implemented in 2019. Three cultivars of RCG each bred for a different 

commercial use were planted. Organic waste amendments were used to provide nutrients and 

chemically immobilize PTE. The amendments used were green waste compost (GWC) and drinking 

water treatment residue (DWTR). The field trial involved 648 pre-grown RCG plants planted-out into 

mine soils amended with either one of the two waste amendments or a mixture of the two all at rate 

of 30% (amendment weight/ soil weight). A quarter of the planted soils were left unamended as a 

control. Field trial sampling showed plant survival rates of above 97%. Cultivars bred for use in biofuel 

industry produced significantly more biomass. Both soil amendments and the mixture had significant 

positive effects on biomass production compared to the unamended control following the order GWC 

> DWTR+GWC > DWTR. Analysis of PTE in amended soils extracted following the BCR sequential 

extraction procedure, indicated that both amendments can significantly reduce the chemical mobility, 

and thus the potential bioavailability, of Cd, Cu and Pb. These results suggest that a biofuel grass crop 

is a viable option even on highly contaminated soils and will inform the future work on the CERESiS 

project. 
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Time to Talk Ex-situ Soil Bioremediation in a Temperate Climate 

Thomas Aspray, Technical Manager, ERS Remediation Ltd. 

Ex situ bioremediation is generally viewed as a cost effective and sustainable remediation solution 

over landfill disposal for hydrocarbon contaminated soils. The shift from total petroleum hydrocarbon 

(TPH) to speciated TPH fraction targets has certainly increased the opportunities for application. 

Bioremediation is now potentially applicable for a range of hydrocarbon contaminated scenarios aside 

from the most heavily contaminated soils and/or recalcitrant hydrocarbons. Although the reward for 

clients is clear - cost effective and sustainable solution to enable land release or development there 

are potential risks for client and/or contractor such as time. This presentation aims to discuss some of 

the risks and how we as a remediation contractor look to manage risk for ourselves and our clients. 

The presentation will also draw attention to application of bioremediation in a temperate climate 

based on project data, laboratory analysis and academic literature. 

 

The Circular Economy – What it Means for Brownfield Remediation 

Catherine Leaf, Senior Managing Consultant, Ramboll 

As contaminated land professionals, we already recognise how remediating brownfield land and 

regenerating our urban areas supports the UN sustainable development goals. The circular economy 

supports those same sustainable development goals via its core principles of reuse. However to 

continue to deliver sustainable development in a circular economy means we need to think a little 

differently: to operate as a truly circular economy will require us all to re-evaluate how we identify, 

select, design and deliver brownfield remediation projects. This presentation will look at what moving 

towards a circular economy means in the context of brownfield remediation, including a brief recap 

of the policy and regulatory drivers leading the charge for the circular economy in Scotland. We will 

consider how this might affect redevelopment options for brownfield sites; our identification and 

selection of sites for remediation; and associated considerations for their redevelopment design. We 

will then look at the existing protocols and tools available to us that help us assess and select the more 

sustainable remediation options to address contamination issues and to minimise waste during 

brownfield remediation/redevelopment and consider changes or additions needed to address the 

wider context of the circular economy. 

 

The UK Geoenergy Observatory in Glasgow 

Alison Monaghan, Geologist, British Geological Survey 

Net-zero carbon emission targets require significant progress to be made in the decarbonisation of 

heat. Utilisation of the warm water in flooded, abandoned coal mines beneath many of the UK’s towns 

and cities could offer a substantial opportunity for decarbonised heating using a technology that is 

proved, but not widely realised. The UK Geoenergy Observatory in Glasgow is an at-scale 

‘underground laboratory’ of 12 boreholes, surface monitoring equipment and open data for 

investigating shallow, low-temperature mine water heat energy, heat storage resources and 

environmental change. This talk will give an overview of the Glasgow Observatory and the 

opportunities and challenges in re-use of mine water for renewable heat in the context of Scotland’s  
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sustainable goals. Some initial results on the urban environmental baseline characterisation of soils, 

surface and groundwater will be highlighted, along with opportunities for future research and 

innovation. 

 

Can Dredged Sediments Kick Start the Circular Economy? 

Keith Torrance, Research Associate, University of Strathclyde 

Maintenance dredging of Scotland's rivers and canals is a potential source of sediment the reclamation of 

Brownfield sites that are adjacent to our waterways. However, there remain obstacles to the economical 

re-use of sediments, which are currently being addressed by the Interreg-funded SURICATES project, of 

which the University of Strathclyde and Scottish Canals are active partners. Barriers to sediment reuse fall 

into three categories; contamination of the sediment from past land use; geotechnical properties of the 

sediment, including water and organic carbon content, and logistic considerations. The latter is critical for 

a circular economy approach, due to the high costs and high carbon footprint of transporting and handling 

and transporting wet sediments. In June 2021, a major pilot project was conducted by Scottish Canals and 

the University of Strathclyde by the Laggan Locks of the Caledonian Canal. Over 8,000 cubic metres of 

sediment was removed from the canal using suction dredging, allowing it to be piped to an adjacent 

treatment cell. The design of the cell allowed different particle size fractions to be separated and de-

watered. Although this material was free of contaminants, its organic carbon content was still an issue. 

However, we discovered that organic material was largely removed during the separation process. The 

recovered sediments will be used in engineering projects close to the canal, saving thousands of cubic 

metres of aggregates and the cost of transportation. As all dredged sediment is classed as waste, this is a 

prime example of the circular economy in operation. Other pilot studies will be discussed at sites in urban 

settings, where contamination from industrial activity adjacent to the canals is a source of metal pollution 

and can impact their beneficial reuse. 

 

Passive Minewater Treatment Trials of Dispersed Alkaline Substrate at Two 

Emblematic Mine Sites in Wales 

Tobias Roetting, Principal Hydrogeochemist, Golder Associates 

Wales has a long history of metal mining. By the 1920s most mining of metals had ceased, however 

drainage from in excess of 1,300 abandoned metal mines continues to impact over 700km of river 

reaches today. Traditional passive treatment systems, which can be an economical and sustainable 

option, are prone to clogging and passivation when used to treat mine water with high metal 

concentrations or high acidity loads. To overcome these constraints, the patented Dispersed Alkaline 

Substrate (DAS) solution was developed; consisting of a fine-grained alkaline reagent mixed with a 

coarse inert matrix. DAS had been tested previously at laboratory column, then field scale pilot trials 

and is currently successfully deployed full scale at two abandoned mines in Spain. In 2020, NRW 

commissioned Golder to undertake two field pilot trials at Cwm Rheidol mine and Parys Mountain to 

test if this technology can be used to remediate acid mine waters at remote sites in a wet temperate 

maritime climate. These are two of the top five most polluting mines in Wales. The trial at Cwm 

Rheidol has been operating since December 2020, the trial at Parys Mountain commences in February 

2021. We will present initial results from the trials and an outlook about potential full-scale application 
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at these sites. If successful, this new passive technology will provide a proven cost-effective option to 

treat acidic metal mine water to potentially reduce the pollutant load, develop resilience, reverse the 

deterioration of Water Framework Directive failing waterbodies and restore river health. This is 

especially relevant at remote maritime sites where other treatment systems cannot be applied either 

due to excessive treatment costs or land requirements. 

 

UN Sustainable Development Goals and Me 

Megan Moore, Senior Consultant, Arup 

The UN Sustainable Development Goals (SDGs) are becoming more widely recognised and adopted as 

the framework for considering sustainable development across the world, but what does this mean 

for Scotland? Where do we start and what can we do to help? 

 

Towards Microplastic Contaminant Removal via a Deep Learning Technique 

Thomas Y Chen, Early-Career Research Scientist, Academy for Mathematics, 

Science and Engineering 

The prevalence of microplastics in the environment and the relative difficulty of removing their 

materials from the environment is an emerging area of pressing concern among scientists and the 

public at large. Particularly, the presence of microplastics in sediments is an issue that affects wildlife 

and ecosystems as a whole, in addition to clean water supplies and the food chain. For example, 

ingestion by marine wildlife often leads to toxicological harm. At the same time, the settling of 

microplastics in sediments in marine environments, for example, provides the opportunity to use 

novel technologies such as machine learning approaches to identify, classify, and semantically 

segment microplastics in imagery. Due to the small size of microplastics, we harness holographic 

imaging to create a large-scale dataset for the training of a convolutional neural network. For 

recording holographic data, we take the approach of (1) detecting objects inside the field of view and 

reconstructing the complex object in sharp focus and (2) extrapolating the complete set of features 

from the object complex information. Once we obtain a dataset that is cleaned, with unclear images 

removed, we train a convolutional neural network of the AlexNet architecture for microplastics 

identification and classification, based on size in millimeters. We train on 80% of the data and validate 

on 20% of the data; future work includes optimizing the model further and studying the 

interpretability of the algorithm. This research starts a conversation about the use of automated 

methods, particularly harnessing emerging technologies like artificial intelligence, to detect 

microplastics and aid in their removal. 
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Asbestos Dustiness Testing 

Claire Stone, i2 Analytical 

THE ASSESSMENT OF RESPIRABLE FIBRES FROM SOILS 

Current analytical methods for asbestos fibre release from soil focus on the quantification of all 

asbestos fibres and asbestos containing material (ACM) within a soil sample, but this does not always 

give a clear indication of the risk that the asbestos may represent outside of the laboratory testing 

environment. Asbestos Dustiness provides the next level of analytical testing to help you make 

informed decisions and assessment on the risks and how to control or manage your site. 

THE NEXT STEP IN RISK ASSESSMENT 

Asbestos in soil can be found in a number of forms, bound either in Asbestos Containing Material 

(ACM), as free fibres or fibre bundles. A standard quantification can tell you the proportional mass of 

your soil which is asbestos, but it only goes so far in allowing you to judge what kind of a risk that 

represents. The next step for Asbestos Dustiness testing and assessment is to look at fibre release - 

how much of that asbestos is actually likely to be released to the air? Adapting from existing 

methodology (EN 15051-2:2013 workplace exposure measurement of the dustiness of bulk material), 

our method looks at the dust that would be released under natural site conditions. The method is a 

continual drop method; and air sampling is undertaken at 4 L/minute to mimic respiration rate. Dust 

and fibres are collected on filters. Looking at the filters collected we can then focus on the respirable 

fibres specifically which will penetrate beyond the terminal bronchioles into the gas exchange region 

of the lungs as these represent the significant risk to human health. 

UTILISING THE LATEST METHODOLOGY 

A representative subsample of soil (or other test material as required) is rotated for a fixed period 

inside a sealed metal drum as a constant flow of air is passed through the apparatus. The dust 

generated is blown through a foam filter to remove larger dust fractions. The fibres are then caught 

on a nitro-cellulose filter which is subjected to fibre counting methodology using Phase Contrast 

Optical Microscopy (PCOM) as per HSG248. The number of fibres identified gives us a respirable fibre 

concentration in fibres/ml of air. Using the concentration of dust collected (mg/m3) we can correct 

the fibres/ml air concentration to that at a normalized dust concentration. This allows for better 

determination of the risks posed by asbestos on site. 

 

Moving Beyond TCLP and the WAC Test: Using the Leaching Environmental 

Assessment Framework to Understand Potentially Toxic Element (PTE) Mobility 

in Complex Environmental Conditions 

Christine Switzer, Lecturer, Department of Civil and Environmental Engineering, 

University of Strathclyde 

The Toxicity Characteristic Leaching Procedure (TCLP) and Waste Acceptance Criteria (WAC) tests 

involve single point assessments of waste materials for potentially toxic element (PTE) availability. 

While these tests may be sufficient for landfill disposal, they do not provide adequate information 

about potential mobility in other circumstances. The Leaching Environmental Assessment Framework 
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(LEAF) provides a collection of tests, data management tools, and assessment approaches to develop 

source term release profiles for a wide range of materials. LEAF tests were recently added to the 

USEPA SW846 compendium as standard methods 1313-1316. These methods were also validated 

internationally and published in the European Union as EN 14429 and PrEN 14405. LEAF can provide 

valuable insight into PTE mobility from a wide range of materials and environmental conditions. PTE 

availability and mobility are controlled by 3 key factors: geochemistry (pH), organic matter, and 

mineralogy. Method 1313 (EN 14429) is used to determine the pH-dependent availability of PTEs 

across the range of 2 < pH < 13. This pH range exceeds what is normally found in the environment; 

however, the additional data has important implications for environments that are not easily 

replicated in the laboratory such as reducing conditions. Method 1314 (PrEN 14405) is a dynamic 

column leaching test conducted at native conditions. If column tests are not possible, similar 

information can be gathered using the batch Method 1316. Finally, for monolithic materials where the 

other methods may not be appropriate, Method 1315 can be used to simulate release in 

environmentally relevant conditions. LeachXS software integrates Method 1313-1316 data. The Lite 

version can be used for data visualisation while the full version integrates that data with coupled 

geochemical speciation model Orchestra and contaminant transport model to enable prediction of 

environmental releases across a wide range of conditions. LEAF capabilities will be illustrated through 

case studies of three different materials: untreated and thermally-treated sewage sludge for land 

application; soil with and without contamination; and copper mine tailings of different ages and 

origins. These case studies will also highlight important opportunities for resource recovery or 

utilisation alongside contamination issues that require management. 

 

Considering Climate Change in Controlled Waters Risk Assessment  

Helen McMillan, Principal Geo-Environmental Scientist, RSK 

The need to incorporate the effects of climate change into qualitative and quantitative risk 

assessments is set out within the Environment Agency (2010) Managing and reducing land 

contamination: guiding principles (GPLC2) FAQ, and the National Planning Policy Framework for 

England/Wales. However, there is currently limited guidance on how to consider the effect of 

climate change on contaminated land. In Scotland, climate change is considered by SEPA to be 

one of the biggest challenges in environmental regulation as part of delivering its One Planet 

Prosperity strategy. At the SoBRA AGM held in December 2020 our members voted in favour of 

creating a new SoBRA sub-group focusing on controlled waters and climate change. The sub-group 

was formed in May 2021 with the aim of providing clear practical guidance on how to include for 

the potential effects of climate change in the assessed stages of land contamination controlled 

waters risk assessment. We envisage our guidance document will include: - an overview of the UK 

regulatory guidance, and rationale as to why inclusion for the potential effects of climate change in 

the assessed stages of land contamination controlled waters risk assessment is an important 

consideration. - how the effects of climate change should be incorporated in the conceptual site 

model (CSM) and whether additional Source-Pathway-Receptor (S-P-R) linkages may need to be 

considered. - identifying model parameters that may be affected by climate change and defining a 

suitable parameter range (numerical) for use in controlled waters DQRA. - signposting towards 

useful data sources to aid the consideration of climate change in controlled waters risk assessment. 

During the SCFL conference we will present our findings to date in relation to developing the above 

guidance. Note 1: Controlled Waters is a term used in legislation in England and Wales. Its 

equivalent in Scotland and Northern Ireland is the Water Environment. 
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With Thanks 

Thank you to everyone involved in making our first SCLF Online Conference a 

Success.  Although we are in some ways sad not to be at our usual home at the 

University of Strathclyde and seeing you all in person, in some ways an online 

conference opens the doors to a wider community in terms of both presenters 

and attendees. 

So many people have contributed to transform our annual conference into an 

online event. 

We would like to thank our chairs and speakers for their time and for bringing 

interesting topics and discussions to our members and attendees.  There would 

be no conference without you and we very much appreciate your input.   

To our sponsors we thank you for your support and hope that you have seen 

benefit to your sponsorship of the conference.  Our sponsors’ contribution 

allows us to purchase webinar software that opens up the conference to as 

many attendees as possible, as well as allowing us to keep ticket prices as low 

as possible and open the doors to all of our members. 

Finally we would like to give a huge thanks to our conference organising team 

which is made up of a number of dedicated SCLF Committee members who 

volunteer their time to organise this event – Alison McKay, Lisa West, Stephen 

Collins, Eve Muirhead, Thomas Aspray and Keith Torrance.  

 

 

 


