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The Geological Society
The Geological Society is the UK’s professional body for Earth science and has a worldwide
membership of over 12,000. Its aims are to improve knowledge and understanding of the Earth, to
promote Earth science education and awareness, and to promote professional excellence and ethical
standards in the work of Earth scientists, for the public good. It is a not-for-profit organisation and a
registered charity (no. 210161).

Founded in 1807, it is the oldest geological society in the world. Today, it is a world-leading
communicator of Earth science – through its scholarly publishing, library and information services,
cutting-edge scientific conferences, education activities and outreach to the general public. It also
provides impartial scientific information and evidence to support policy-making and public debate
about the challenges facing humanity.

"Engineering Geology is the science devoted to the investigation, study and solution of the engineering
and environmental problems which may arise as the result of the interaction between geology and the
works and activities of man [sic] as well as to the prediction and of the development of measures for
prevention or remediation of geological hazards." (IAEG statutes, 1992). The Engineering Group of the
Geological Society has been operating since 1963.
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Venue Information
Short History
Christ's College was first established as God's-house in 1437 by William Byngham, a London parish
priest, for training grammar school masters. Shortly after receiving its Royal Licence from Henry VI in
1446, God's-house was forced to move from its original site, as this was needed for the King's new
project (what was to become Kings’s College). God's-house moved to its present site in 1448 where it
was re-founded in 1505 as Christ’s College by Lady Margaret Beaufort, mother of Henry VII. Lady
Margaret has been honoured ever since as the Foundress.
First Court dates from the 15th century and is the oldest part of the College. The Master’s Lodge, Chapel
and Hall are all found in First Court as are Charles Darwin’s rooms. Charles Darwin studied here
between 1828 and 1831. Copies of the College history and postcards, as well as Darwin related products
are available from the Porters’ Lodge
Accommodation
All rooms are equipped with tea and coffee making facilities as well as a welcome pack of toiletries.
Rooms do not have hairdryers. Towels are also provided. All rooms are serviced daily by a College
‘bedmaker’. The en-suite rooms will be located within the New Court building.
Check – In and other Details
On arrival please check in at the Porters’ Lodge on St Andrews’ Street. Please show your booking
confirmation to the Porter on duty who will provide you with your room key, a map of the College and
direct you to your room.
Check In: From 2.00pm - 11.00pm Check Out: By 10.00am
After 11pm a night Porter is on site to deal with emergencies. The Porters' will be pleased to store your
baggage following check out whilst you have a last look around the City. We regret there is NO parking
at College.
Also, on arrival at College all guests will be requested to complete a Guest Registration Document (As
required by the Immigration (Hotel Records) Order 1972). Guests will need to give their name, address
and nationality. Non UK guests will also be required the number and the place of issue of their passport
as well as their next destination. These records must then be kept for 12 months.
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Conference Programme
The conference will be held in the Yusuf Hamied Theatre in the College
Thursday 11th April 2019
18:00 Arrival/Registration
19:00 Tracy Radford, Chair of the Engineering Group - Welcome address
19:15 John Harrison – Developing the Ground Model for Rock Engineering
20:30 Buffet dinner and drinks reception (Formal Hall)

Friday 12th April 2019
08:45 Skipper, J. – The Elephant in the Room – how can we communicate ground risk to
stakeholders? [Lead Presenter]
09:20 Parry, S., Baynes, F. and Novotny, J. - Conceptual Engineering Geological Models
09:35 Murphy, W. - Time-dependent conceptual models: how the evolution of slopes affects stability
09:50 Privett K. - The conceptual model for a rockfall risk assessment - a case history
10:05 Kenny, R. - Blaencwm Landslide 30 Years of Monitoring
10:20 Session Q&A
10:30 Break

11:00 Cooke, J. – Bridging the Risk Communication Gap with Ground Models [Lead Presenter]
11:35 Collings, A. - Developing the Ground Model for the Luton Airport New Terminal Building
11:50 Curran, T., Deakin, R. - On the development of a ground model set within a complex and
variable sequence of superficial deposits using a variety of specialist ground investigation techniques
in Hull, UK
12:05 Powell, C. Hallas, A.J., Thompson, B.C. Complex ground models: a case study from the A1
Birtley to Coalhouse scheme
12:20 Session Q&A
12:30 Lunch

13:30 de Freitas, M. – Aspects of Ground Models in need of attention [Lead Presenter]
14:05 Davis, J. Geotechnical Baseline Report - Ground models you can just make up?
14:20 Morgan, T., Edgar, J., Scoular, J., Ghail, R., Lawrence, J. Developing a regional ground model
of London to minimise site-scale uncertainty
14:35 Ting, C., Gilson, B., Black, M. 3D ground modelling to inform Crossrail 2 tunnel alignment
and station development
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14:50 Session Q&A
15:00 Break

15:30 Thomas, E. – Remote Sensing in the Development of Ground Models [Lead Presenter]
16:05 Wright, D. - Ground Modelling in a connected and changing digital world
16:20 Eady, H., Coleman, C., Conlon, M. Increasing the accuracy of ground models in complex
terranes
16:35 Waring, D., Lee, M., Fookes, P. - The Use of Engineering Terrain Evaluation for Developing a
Ground Model in a Hyper-arid desert, Eastern Arabia.
16:50 Session Q&A

17:00 Conference Keynote by Lord Robert Mair – Innovative monitoring for validating and
understanding ground models
17:40 Break

18:15 Pre-dinner drinks

(Buttery Bar)

19:15 Dinner

(Formal Hall)

Saturday 13th April 2019
09:00 Conference Keynote by Iain Stewart - Faulty Communications: trials and tribulations of
engaging with Joe Public
09:40 Q&A – Iain Stewart
09:50 In conversation with Claire Smith and Colin Warren
10:30 Break
11:30 Collect packed lunches for field trip, congregate and set off.

Saturday to late afternoon – Field trip
Close 17:00 approximately back in Cambridge
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Speaker Biographies
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Keynote Speakers
Prof. John Harrison
BSc(Eng), MSc, PhD, CEng, MICE, FGS
W.M. Keck Chair in Engineering Mechanics - University of Toronto
A civil engineer by initial education and industrial experience, since the mid1980s John has worked in the fields of rock mechanics and rock engineering.
In 2010 he was appointed to the W.M. Keck Chair of Engineering Rock
Mechanics at the University of Toronto, Canada, and before then was a senior
lecturer at Imperial College London. For the past eight years he has been
deeply involved in the development of Eurocode 7 to allow its application to
rock engineering, and his current research centres on the development of
limit state design procedures for rock mechanics and rock engineering. He is
the author of many journal and conference papers, and co-author together
with John Hudson of the well-known text book Engineering Rock
Mechanics: an Introduction to the Principles.
Professor Lord Robert Mair
CBE, FREng, FICE, FRS
Robert Mair is a geotechnical engineer and a world expert on underground
construction. He is Emeritus Professor of Civil Engineering and Director of
Research at the University of Cambridge. He has led a major research group
at Cambridge specializing in the geotechnics of underground construction
and is currently Head of the Centre on Smart Infrastructure and Construction
(CSIC), funded by EPSRC/Innovate(UK) and industry to a total value of
£22m. Robert is one of the founding Directors of the Geotechnical
Consulting Group (GCG), an international consulting company based in
London, and is Engineering Adviser to the Laing O’Rourke Group.
In the UK he has been closely involved with the Jubilee Line Extension for
London Underground, and with the Channel Tunnel Rail Link (now HS1)
and Crossrail projects. He was responsible for the introduction of
compensation grouting as a novel technique for controlling settlement of
structures during tunnel construction. The technique has been widely adopted
on underground projects around the world. He was President of the
Institution of Civil Engineers 2017-18. He is a Fellow of the Royal Academy
of Engineering (its Senior Vice-President 2008-2011), and a Fellow of the
Royal Society. He was appointed an independent crossbencher in the House
of Lords in 2015.
Prof. Iain Stewart
MBE, FGS, FRSE
Professor of Geoscience Communication - University of Plymouth
Iain is professor of Geoscience Communication at the University of
Plymouth and Director of its Sustainable Earth Institute. His long-standing
research interests are in geological hazards, geology for sustainable
development, and geoscience communication. His geo-communication work
has built on a 15 year partnership with BBC television presenting Earth
science programmes, including Earth: The Power of the Planet; How Earth
Made Us, How To Grow A Planet, The Rise of the Continents and Planet
Oil. His public geoscience work has received awards from numerous
international geoscience organisations, including from the AAPG, AGI,
EFG, and GSA, and he holds a UNESCO Chair in Geoscience and Society.
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Lead Presenters
Jenny Cooke
CEng MICE FRSA
Senior Project Engineer – Network Rail
Jenny Cooke is a chartered civil engineer and chair of the Rail Engineers
Forum since 2017, with a particular interest in developing digital and data
science skills to transform data into wise decisions. In 2019 she pioneered
the UKRRIN Lecture Series, which showcases current research and the
facilities being developed as part of UKRRIN and the Rail Sector Deal. This
will bring researchers, start-ups and rail professionals together to foster
greater innovation across the rail sector.
Jenny started out as a geotechnical designer, including an award-winning
flood defence scheme with two embankment dams (Ings Beck in Wakefield)
and geotechnical design on every new Metrolink line in Manchester built
since 2008. This was followed by earthworks asset management for Network
Rail and more recently by leading an entrepreneurial team of Buildings and
Civils project engineers providing independent design assurance for schemes
ranging from brickwork repairs on bridges to new third-party funded stations.
Prof. Michael de Freitas
PhD, DIC, CGeol, C.WEM
Emeritus Reader in Engineering Geology - Imperial College London
Michael has over 50 years’ experience with ground engineering in the UK
and overseas in both academic and commercial worlds, and was responsible
for the MSc and Research in Engineering Geology at Imperial College
London for almost 40 years. Now Emeritus Reader in Engineering Geology
at Imperial and Co-Director of First Steps Ltd., Michael continues to consult
and also is engaged in the provision of many aspects of teaching and training
in ground engineering across the industry. As part of this he has developed
with his colleague, Andrew Thompson, a suite of distance learning packages
that provide interactive instruction, from undergraduate to MSc level, in the
establishment and verification of a ground model at site scale from typical
site data. Michael is a former Vice-President of the Geological Society,
Chairman of the Engineering Group, Editor of its Quarterly Journal and
Glossop Lecturer, a William Smith medallist and a Panel member of RoGEP;
he continues to serve on EGGS Working Party reports and is currently
authoring a thematic set of papers for the Quarterly Journal on the “Geology
of London and its implications for ground engineering”.
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Dr Jacqueline Skipper
BSc, PhD, DIC, CGeol, FGS
Senior Geologist - Geotechnical Consulting Group
Dr Jackie Skipper is a Senior Partner and Senior Geologist at the
Geotechnical Consulting Group, London. Following a first career in the NHS
she changed direction to Geology, undertaking her first degree at University
of Greenwich (1993), and her PhD at Imperial College, London (2000). Her
specialist areas include the geology of London and SE England, complex
ground conditions and Quaternary features worldwide, and the geology of
desert sediments and environments, but she is interested in all types of
complex ground. She principally works on the ground relating to tunnelling,
foundations and land stability, and she has had a major input into large
tunnelling projects including the Dublin Port Tunnel, Crossrail, the Thames
Tideway project, Northern Line Extension, HS2 and many others.
Jackie is widely known for her enthusiasm, communication and training
skills in engineering and geology, and she is passionate about the
communication of science to the next generations of engineers and geologists
In 2010 she received the Geological Society Engineering Group Award and
in 2017 the 18th Glossop Medal. Jackie has lectured in a number of countries
around the world and has contributed to radio and television programmes as
a geological authority.
Ewan Thomas
Director - Geotechnology Limited
Ewan Thomas is a director of Geotechnology Ltd and is a geotechnical
specialist with more than 30 years’ geotechnical consultancy and contracting
experience and is also a Senior Lecturer in Geotechnical Engineering at
Cardiff University. He graduated from Swansea University in 1984 and
following post graduate research joined Golder Associates specialising in the
incorporation of geophysical methods into ground investigation. He is
interested in, and actively involved in, a broad range of geotechnical work
and has worked throughout the world undertaking various geotechnical
projects in both technical and managerial roles. He founded Geotechnology
Limited in 1992.
Ewan has overseen the incorporation of drone acquired data into the practices
routine geotechnical work, initially using small fixed wing aircraft but now
using a variety of aircraft types. He is the Accountable Manager for
Geotechnology’s Commercial Aircraft Operations and is also an experienced
drone pilot, undertaking LiDar, Photogrammetry and Thermal surveys.
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Colin Warren
BSc (Geology) MSc DIC (Soil Mechanics) CGeol. CEng
Director of Warren Geotechnical Associates Limited
Colin Warren is a Chartered Engineering Geologist and Director of Warren
Geotechnical Associates Limited with extensive experience in engineering
geology, hydrogeology and geotechnics as applied to the investigation,
instrumentation, design and construction of major civil engineering works
principally tunnels He was Chief Geologist for Eurotunnel throughout
construction of the Channel Tunnel and Lead Geologist on the Channel
Tunnel Rail Link (HS1) for the design and construction of the CTRL North
Downs and Thames Tunnels.
Other projects include investigation and monitoring of the Folkestone
Warren Landslide, the design of drainage measures for the Taren Landslide
(South Wales) and investigations associated with design and/or construction
of the Dubai Dry Dock, the Gibraltar Straits Crossing, the Elan Valley dams
and aqueduct including Studley Tunnel, the NATM tunnel collapse at
Heathrow, the Brighton Wastewater Scheme, the Strood-Higham Railway
Tunnel relining works, the Croydon and Wimbledon to Hackney cable
tunnels, the Glasgow Shieldhall Tunnels and both the Thames Tideway and
Hinkley Point C tunnels currently under construction. Most recently he has
acted as Technical Advisor on HS2 as part of the Phase 1 ground
investigation team.
Colin is the author of variety of papers and book chapters associated with the
above projects, most notably associated with chalk tunnels including the
Channel Tunnel and investigations, monitoring and nature of the Folkestone
Warren Landslide. During the conference discussion, Colin intends to outline
a few valuable lessons that have emerged whilst working on several of the
projects.
Claire Smith
Editor of Ground Engineering magazine
Claire Smith is editor of Ground Engineering magazine, which perfectly
combines her industry knowledge with her journalism skills, but she has
worked on a wide range of UK and international construction publishing
titles which gives her insight into broader construction issues and the role the
geotechnics industry plays in these.
Claire graduated from University of Portsmouth with a BEng in Engineering
Geology and Geotechnics and worked in industry for three years with Peter
Brett Associates before moving into construction journalism in 2000. Since
then she has helped launch and worked on Aggregates Business Europe and
Transportation Professional, and also worked on International Construction,
Construction Europe and World Highways magazine before joining Ground
Engineering in 2011.
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Speakers
Steve Parry
CGeol, CEng, FIMMM
Parry Engineering Geological Services Ltd
Steve is both a Chartered Engineer and Chartered Geologist with over 30
years’ experience in the application of engineering geology to a wide variety
of civil engineer projects including hydro power projects, landslide hazard
assessments, caverns, foundations and quarrying. This has involved projects
in UK, South Africa, Dubai, Qatar, Laos, China, Hong Kong, New Zealand,
Papua New Guinea, Fiji and the Solomon Islands. He is co-author of the
Hong Kong Government’s guidelines for natural terrain landslide
assessments, author of the technical guidelines on geomorphological
mapping for landslide hazard assessments and contributing author to the
book, Geomorphological Mapping; Methods and Applications. He was a
principal technical reviewer of the Hong Kong Government commissioned
publication “Engineering Geological Practice in Hong Kong. Steve is
currently serving on the committee of the European Federation of Geologists’
“Group of Experts on Natural Hazards” and is Chair of the International
Association of Engineering Geology and the Environment’s Commission
C25 on Engineering Geological Models. Steve also assists on the MSc in
Engineering Geology at Leeds University focusing on field skills, including
engineering geomorphological mapping.
Dr Bill Murphy
BSc (Hons), PhD, CGeol, FGS
Senior Lecturer in Engineering Geology – University of Leeds
Bill Murphy is a senior lecturer in engineering geology at the University of
Leeds. His expertise is in landslides in natural slopes, especially those
triggered by earthquakes. He obtained his PhD from University College
London in 1992 and taught at the University of Portsmouth 1992-2000. Bill
joined the University of Leeds in 2001. He has been on the editorial boards
of Quarterly Journal of Engineering Geology & Hydrogeology and
Geotechnique. He currently serves on the editorial board of Engineering
Geology. Bill has c. 60 publications in Engineering Geology and has acted
as a consultant on problems related to landslides, geological models and rock
mechanics. He is one of the authors of the recently published CIRIA guidance
for Rock Netting Systems. Current research activities are focusing on
landslide mechanics and rock engineering with research funding coming
from the Newton Fund, NERC and EPSRC. Bill is a chartered geologist.
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Dr Kevin Privett
BSc, PhD, FGS
Visiting Research Fellow, School of Earth and Environmental Sciences, University of Portsmouth
Kevin has over 40 years experience as a consultant and university teacher in
engineering geology and land affected by contamination. He retired from
professional practice as an Associate with Hydrock Consultants in 2016 and
is now an honorary Visiting Research Fellow at the University of
Portsmouth. His broad-based experience in the civil engineering and mining
sectors includes materials testing; temporary works; aggregates; site
investigation; geomorphological mapping; contractual claims; contract
research; foundations; risk assessment and remediation of contaminated land;
hydrogeology; environmental impact assessment; physical containment
barriers; ground gas; tailings management; mine feasibility; quarry safety;
environmental due-diligence; mine-closure guidelines; soil and rock
mechanics; slope stability; earthworks; highways and land contamination
regulatory guidance. He has served the Engineering Group in a number of
posts, including Chair and assistant editor of the QJEGH, and is honoured to
have been awarded the 2018 Glossop Medal.
Raymond Kenny
BSc, MSC, CGeol, CEng, MIMMM, FGS
Associate Engineering Geologist Jacobs

Ray is a Chartered Geologist, a Chartered Engineer and a UK Registered
Ground Engineering Advisor. He commenced his career working in the oil
industry moving into engineering consultancy some three years later. He has
over 30 years’ experience focused primarily within the South Wales
Coalfield. Here he has developed particular expertise in the management of
both natural and man-made geohazards. Ray is also experienced in large geoenvironmental reclamations schemes and large ground investigations. Ray
currently works in the Cardiff office of Jacobs and took on the management
of the Blaencwm landslide over 6 years ago.

Adrian Collings
BSc (Hons), MSc, CGeol, FGS
Senior Geologist - Arup (Solihull)
Adrian is an Engineering Geologist based at the Midlands Office of Arup,
where he has spent his professional career. Early projects were focused on
hazards to the built environment from abandoned mine workings and
included the West Midlands and Telford Limestone Projects and then the
Review of Mining Instability in Great Britain. After becoming a Chartered
Geologist in 1991, Adrian has provided specialist technical advice on many
mining projects such as the Commonwealth Games Stadium in Manchester.
Adrian has provided specialist geological input to many building and
infrastructure project in the UK and overseas, including Airports in Turkey,
the A30 highway in Canada and the Statue of Unity Project in India. Recent
work has focused on UK Infrastructure projects, where the understanding and
the interpreting of Quaternary geological and geomorphological processes
has been important.
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Tom Curran
BSc (Hons), MSc, FGS
Engineering Geologist – Ove Arup and Partners
After achieving an MSc in Engineering Geology from the University of
Leeds in 2011, Tom has worked as an Engineering Geologist in the Arup
Leeds Geotechnical Engineering team. Since joining Arup, Tom has worked
on a range of projects including; local private developments, large scale
infrastructure, geohazard assessment and building projects across the UK
and in California. Tom has experience working on all phases of a scheme
from desk study and options appraisal, ground investigation, interpretation
of geotechnical parameters, and geotechnical design. Tom has experience
supervising site investigation, earthwork and foundation construction and
enjoys the challenges and opportunities associated with site work.
Ben Thompson
CGeol, MSc, MGeol, FGS, AMICE
Principal Engineering Geologist, Geotechnics and Ground Engineering – Geotechnical Team Leader,
Leeds & Doncaster - WSP
Ben is a Principal Engineering Geologist and a Geotechnical Team Leader at
WSP in Leeds. Since obtaining an MGeol undergraduate degree in Geology
and an MSc in Engineering Geology, Ben has gained ten years’ experience
in geotechnical engineering consultancy throughout New Zealand and the
UK. He is a Chartered Geologist and a UK Registered Ground Engineering
Professional. Ben is also on the committee of the ICE’s Yorkshire
Geotechnical Group.
Recently, Ben has worked in a series of multidisciplinary design teams on
various UK highways and infrastructure schemes, though feasibility and
preliminary design; ground investigation; detailed design and construction

John Davis
EurGeol CGeol BSc MSc DIC FGS
Partner at Geotechnical Consulting Group LLP
John is an Engineering Geologist who has spent about a third of his 33 year
‘geotechnical’ career involved in and around tunnels. In the mid-1990s he
spent 18 months seconded to London Underground where he carried out
research on the impact of rising groundwater on their infrastructure.
He recently completed a full time secondment to the Chief Engineer’s Group
at Crossrail where he was responsible for all geological and geotechnical
matters that arose in the eastern half of the project. He also had a lead role
in writing and advising on the implementation of Crossrail’s GBRs.
Mr Davis is currently advising HS2 on GBR matters and tunnel contractors
on GBR related issues for the Shieldhall Tunnel Glasgow, the Humber Gas
Pipeline Crossing and for Tideway East. He is part of an Independent
Engineer team for the Sirius Minerals Polyhalite mine development in N.
Yorkshire and has recently been appointed to a peer review panel for the
Lower Thames Crossing.
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Tom Morgan
BSc MSc DIC FGS
PhD Researcher in Engineering Geology - Imperial College London
Tom is an engineering geologist investigating the role of major faulting in
London, specifically how tectonic-scale processes are affecting site-scale
geotechnical behaviour there. To accomplish this, he has interpreted the
mechanisms behind the formation and internal deformation of the London
Basin at various scales. These are currently being validated through a
combination of observations, 3D explicit and implicit ground modelling,
analogue modelling of fault propagation, and the identification of spatial
variation in geotechnical parameters.
The primary goals of Tom’s research are to develop a fault map for central
London and to communicate the locally detrimental impact of faulting on the
geotechnical behaviour of the ground. These will directly benefit London’s
geotechnical community, who are encouraged to open dialogues with Tom
to help further his investigations, enabling the linkage of ‘snapshots’ of
faulting observed on site.
Charlene Ting
BSc MSc DIC FGS
Engineering Geologist – Arup
After achieving a first class honours in Environmental Earth Sciences from
the University of East Anglia in 2012, Charlene acquired a Masters in
Engineering Geology with Distinction from Imperial College London. Since
joining Arup in 2013, Charlene has worked on a range of multidisciplinary
projects largely in the UK, but also in the Middle East and Central Asia.
Charlene is currently developing the 3D geological model for Crossrail 2, a
proposed £30bn railway to link Surrey and Hertfordshire via a pair of 32kmlong tunnels across London.

David Wright
BEng (Hons), CGeol, FGS
Head of Geo-digital Technology - Jacobs
David is a Chartered Geologist with over 25 years’ experience of providing
geotechnical design and advice to projects across a wide range of sectors. He
also has an innate curiosity relating to all forms of technology and how this
can be developed and applied to the benefit of our industry and clients. David
is a graduate of the Engineering Geology and Geotechnics degree at
Portsmouth and, in his career to date, has held a number of technical and
business leadership roles. David also has a particular interest in geotechnical
asset management and the development of distributed monitoring systems.
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Harry Eady
MSci (Hons) FGS
Engineering Geologist - Fugro
Harry is an Engineering Geologist at Fugro who graduated from the
University of Southampton with a master’s degree in Geology in 2017. His
dissertation studied the effects of contourite and turbidity flows on slope
stability in the Tyrrhenian Sea, for which he is a co-author in a collaborative
paper on sub-aqueous landslides. After graduating, Harry joined Fugro where
he works in the geoconsultancy team on a wide range of large-scale land and
marine infrastructure projects. These have included works for HS2, Hornsea
offshore windfarm and the Nuclear Decommissioning Authority. He has
extensive experience in geological mapping, site investigation and soil and
rock logging and specialises in 3D geological modelling and GIS data
integration.
Dr Mark Lee
PhD, CGeol, FICE
Ebor Geoscience Limited
Mark is a specialist in terrain evaluation and geohazard risk assessment for
the oil and gas industry. He has extensive experience of in both natural and
man-made terrain throughout the world and has had overseas experience in
UK, Albania, Algeria, Azerbaijan, China, Egypt, Georgia, Greece, Hong
Kong, Iran, Liberia, Libya, Kenya, Nigeria, Oman, Uganda, Indonesia, Irian
Jaya, Papua New Guinea, Peninsula Malaysia, Peru, Sarawak, Siberia, Spain,
St Lucia, Trinidad, Turkey and USA. He is co-author of the books “Landslide
Risk Assessment” and “Engineering Geomorphology: Theory and Practice”.
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Conference Organisers
Dr Dave Giles
BSc (Hons), PhD, CGeol, FGS, FHEA
Principal Lecturer in Engineering Geology - University of Portsmouth
David is a Principal Lecturer in Engineering Geology in the School of Earth
& Environmental Sciences University of Portsmouth. He is a graduate of the
Portsmouth Engineering Geology and Geotechnics degree with over 30
years’ experience in academia and industry working at the British Geological
Survey and with Mott MacDonald. His principal teaching, research and field
experience includes glacial and periglacial engineering geology, engineering
geomorphology, landslides and slope stability, contaminated land, hazard
and risk. He is particularly interested in computer modelling with a PhD in
Computer-Based Modelling and Analysis in Engineering Geology.
Dr John Perry
BSc (Hons), MSc, PhD, CEng, CGeol, FICE, FGS, FIMMM, MBGA
Independent Consulting Engineer
John is an engineering geologist and civil engineer, and a national and
international expert in transport geotechnical asset management and design.
He has over 30 years experience in the fields of railways (mainline and
metros), highways and canals. John has spent half his career in research and
implementation at TRL and the other half leading major projects in many
different sectors around the world with Mott MacDonald. He is author of
several seminal books and papers on the geotechnical aspects of asset
management and new build earthworks design.

Dr Phil Renforth
MEng (Hons), PhD, PgC, FGS, GMICE, FHEA
Associate Professor – Heriot-Watt University
Phil is an Associate Professor in the School of Engineering and Physical
Sciences at Heriot-Watt University. His research is involves understanding
how rocks and minerals may be used to sequester carbon dioxide and prevent
climate change. He is Chief Editor of Frontiers in Climate: Negative
Emission Technologies and an editorial board member for the Quarterly
Journal of Engineering Geology and Hydrogeology. Phil heads the RCUKfunded research project “Greenhouse Gas Removal in the Iron and Steel
Industry,” which aims to explore atmospheric CO2 sequestration using waste.
Thomas D Hall
BSc (Hons), MSc, DIC, FGS
Engineering Geologist – Mott MacDonald
After achieving a first class honors in Earth Sciences from the University of
Glasgow in 2012, Tom acquired a Masters (with Distinction) in Engineering
Geology from Imperial College London. Initially after graduation Tom spent
time honing his geotechnical skills with Insight GEO in Scotland before
joining Mott MacDonald in 2015. Since then, Tom has worked on projects
including HS2, Harbury Cutting Landslide and Karachaganak Expansion
Project, Kazakhstan. He has extensive experience in geological, rock mass
and geomorphological mapping as well as soil and rock logging, site
investigation, and slope stability assessment.
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Abstracts
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Developing the Ground Model for Rock Engineering
John Harrison
Although many definitions of ground model are available, it can be thought of as comprising geological
and geotechnical models. It is generally geologists who produce the former and engineering designers
who use the latter. These models may be given separate labels, but in some way the geotechnical model
represents a development of the ground model from the purely geological. This development also takes
the ground model from something produced by geologists to something used by engineers.
Many countries are now developing and adopting so-called limit state design approaches to
geotechnical design. These approaches make very particular demands of geotechnical models, of which
anybody developing a ground model needs to be aware.
In this contribution, we will take the point of view of rock engineering to explore what limit state design
means for the development of ground models. Beginning with a conceptual review of limit state design,
we will see that quantification of uncertainty is critical – both for geology and geotechnical parameters.
This will lead into an examination of how uncertainty quantification is implemented in geology and
rock mechanics, and a number of problems with the status quo highlighted. To finish, we will briefly
examine some new approaches to uncertainty quantification, and what these may bring to our future
work in developing the ground model.
Lassonde Institute, Dept. of Civil & Mineral Engineering, University of Toronto, Toronto M5S 1A4
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The Elephant in the Room – how can we communicate ground risk to stakeholders?
Jacqueline Skipper
It is still not uncommon to hear clients and contractors using phrases such as “Ground investigations
are dead money”. Given such jaw-dropping attitudes towards ground conditions, how can we as
geotechnical specialists communicate ground risks in a way that will encourage investment in quality
ground data collection?
Clearly, ground models are a key process in our own understanding of ground conditions, processes
and resulting geotechnical properties. But how do we ensure they can successfully cross the barrier
and convince decision makers?

Geotechnical Consulting Group, 52a Cromwell Road, South Kensington, London, SW7 5BE
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Conceptual Engineering Geological Models
Steve Parry1, Fred Baynes2, Jan Novotny3
The subject of engineering geological models was discussed in the interim report of IAEG Commission
25, 2014. The report highlighted the distinction between conceptual and observational approaches when
developing models. Whilst the observational approach and its resulting models are well understood, the
conceptual approach is less so.
The conceptual approach, is based on understanding the relationships between engineering geological
units, their likely geometry, and anticipated distribution. This approach, and the models formed, are
based on concepts formulated from knowledge and experience and are not necessarily related to real
three-dimensional (3D) space or time. When these models are proficiently developed, they provide an
extremely powerful tool for appreciating and communicating what is known about a site, what is
conjectured and where significant uncertainties may remain. On the other hand, if they are poorly
developed, it follows that any observational models and subsequence designs may be compromised.
The conceptual approach provides a framework for the evaluation of observational data. As such, the
development of conceptual models should be a core component of what engineering geologists do.
However, the extent to which potential variations at a site can be identified is dependent on the
geological and engineering geological knowledge and experience of the interpreters. This will affect
both the identification of individual geological factors that could potentially affect the project, as well
as the interaction between each individual factor. As such the conceptual model tells a story, the sum
of which is considerably more powerful than its individual parts. It is this story that allows the
identification of potential problematic ground conditions that may exist prior to a site investigation.

1 Parry Engineering Geological Services, “South of Ivy Bank”, Church Street, Brassington, Derbyshire,
UK
2 Baynes Geologic, “Pineview”, 138 Malmsbury Post Office Road, PO Box 164, Malmsbury, VIC
3446, Australia
3 Czech Geological Survey, Klárov 3, 118 2, Prague 1, Czech Republic

22

Time-dependent conceptual models: how the evolution of slopes affects stability
William Murphy
The use of geological models for the analysis of the stability of slopes is common. Design calculations
tend to assume geotechnical parameters that are more or less constant over the 60 to 120-year design
life of the geotechnical asset, whether natural or anthropogenic. However, there are several time
dependent processes that act on slopes which can result in significant functional changes in material /
mass properties over engineering timescales. Such processes include, but are not limited to stress /
elastic unloading, weathering, suffusion/suffusion, ravelling and progressive failure. Such slope
processes have differential rates: elastic responses of rock masses to unloading is likely to be relatively
rapid, whereas weathering in natural slopes likely to be slow. Therefore, simple guidance on the rates
of such processes are difficult to constrain and evaluating the impact of these geological process during
engineering time challenging. Drawing on case examples, the rate magnitude and impact of these
phenomena will be reviewed and the likely impact on the stability on engineered and natural slopes
outlined.

School of Earth and Environment, University of Leeds, Leeds, LS2 9JT, UK
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The conceptual model for a rockfall risk assessment - a case history
Kevin Privett
Following an incident where a 0.5 m3 boulder crashed into a hotel at the bottom of a steep, wooded,
valley side (UK location, confidential), the landowner commissioned a study to assess the risk of further
such incidents to the hotel and other receptors, namely walkers and occasional vehicles using a track
which traverses the slope diagonally from top to bottom. Using a LiDAR survey and site inspection of
the rock face and slope below, areas of low, medium and high rockfall hazard were identified. From
this, likely rockfall trajectories were identified. The known rockfall was modelled numerically, using
sensitivity analysis to obtain a best estimate of the required input parameters. This calibration then
allowed prediction of rockfall events in the other identified locations. The annual risk to the receptors
could be estimated. However, since the actual frequency of rockfalls is unknown, a relative probability
was calculated for all zones along the slope by working back from anecdotal evidence of the number of
rocks reaching the hotel grounds per year. In other words, for every rock that hits the hotel, how many
might be expected to hit the other receptors? This informed requirements for mitigation measures by
prioritising the highest risk areas.

School of Earth and Environmental Sciences, University of Portsmouth, Burnaby Building Burnaby
Road Portsmouth PO1 3QL, UK
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Blaencwm Landslide 30 Years of Monitoring
Raymond Kenny
Blaencwm Landslide developed in the spring of 1989 on the north facing side of the valley of the Nant
Selsig above the village of Blaencwm, South Wales. The failure followed several years of slow
displacement. The landslide reactivated ancient debris slides on the hillside below and caused renewed
movement of old slips in colliery tips that lie on the hillside. The scale of the landslide does not allow
for effective remediation and the method of management of the landslide has been one of monitoring
changes in landslide behaviour in order to provide an early warning of potential risks to the village of
Blaencwm. As part of the monitoring, physical inspections are regularly undertaken, and remote
installations interrogated in real time via a web managed system. This system is linked to a rainfall
gauge, piezometers and a series of extensometers positioned within the instability zone. In addition,
laser scanning is periodically used to monitor movement trends holistically at the site. The talk provides
a summary of the techniques used to develop the original ground model, how the ground model has
developed overtime using the latest techniques, the link of movement rates to precipitation and how
the ground model has been used as part of the suite of methods to monitor the landslide and predict
behaviour of the landslide over the 30 year period of activity.
Jacobs, Churchill House, Churchill Way, Cardiff, CF10 2HH
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Bridging the Risk Communication Gap with Ground Models
Jenny Cooke
In an age of digital disruption, geotechnical designers can now create 3D ground model visualisations
using more data than ever before. We have BIM, GIS and 3D geological models aplenty, but are they
leading to better management of risk on site or just nicer pictures to adorn our screens? What do we
need to change to make these models actually useful for long term asset management after the
construction work is finished?
As ground specialists we need not only to develop our skills in analysing data and creating digital
ground models, but also to use those models to explain the key risks and constraints that result from the
ground conditions. We are used to dealing with natural materials and processes with inherent variability
that cannot always be reduced to a simple numerical value, but we work with all sorts of people on
construction projects, who are usually unfamiliar with managing ground-related risks.
One useful tool for risk communication is the breakdown within BS5975 of the three types of risk that
need to be controlled in construction:
1. Safety risk (usually interpreted in the short to medium term)
2. Engineering risk (complexity of design required)
3. Execution risk (how likely is it to get built in accordance with the design intent?)

Network Rail, Baskerville House, Centenary Square, Birmingham, B1 2ND
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Developing the Ground Model for the Luton Airport New Terminal Building
Adrian Collings
To provide increased capacity, and upgrade the existing facilities, a new terminal is proposed for Luton
Airport. The existing facilities are constrained by topography and an old landfill site. The development
of a masterplan has required a ground model to be produced at an early stage, in order to communicate
the issues faced to the client team. This early Ground Model was constructed in 3D, from the geological
map, existing data and a preliminary ground investigation. From this data, a solid model of the site
using a 3D printer was produced to illustrate some early options and to help the decision-making
process. As the project has progressed the model has been refined, and a detailed stratigraphy has been
established using marker marl bands in the Chalk Group as points of reference. This has identified
minor faulting. Furthermore, many solution features have been encountered and these have been
incorporated into the model.
Arup, The Arup Campus, Blythe Valley Business Park, Solihull, West Midlands, B90 8AE, UK
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On the development of a ground model set within a complex and variable sequence of
superficial deposits using a variety of specialist ground investigation techniques in Hull, UK
Tom Curran, Richard Deakin
The A63 Castle Street Improvement scheme involves the construction of a 7 m deep underpass
excavated into soft wet alluvial deposits, above glacial and inter-glacial deposits which are attributed
to past civil engineering failures in Hull.
The site is situated on the western limb of glacial channel infilled with a sequence of pre-Devensian
inter-glacial deposits, Devensian glacial deposits and Flandrian alluvial deposits. The superficial
deposits have been shaped by a combination of erosive and depositional processes and environments
which have created very complicated and variable ground conditions.
Developing an accurate ground model to understand the engineering behaviour and ground risks is
essential to the success of the scheme. A phased, high quality, ground investigation was undertaken
employing a variety of specialist techniques not commonly used on an average highway project. The
paper summarises: the evolution of the ground model; adoption of cable percussion, geobor-s and
geosonic drilling to maximise sample quality and recovery in variable materials; and the assessment of
engineering parameters to refine the ground model. Inconsistency and significant scatter in data from
early phases of investigation, led to a detailed comparison of traditional methods together with and
assessment of parameters derived from both U1 & U2 piezocone CPT data.
1 Arup, Rose Wharf 78 East Street Leeds LS9 8EE, UK
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Complex ground models: a case study from the A1 Birtley to Coalhouse scheme
Clive Powell, Andrew J. Hallas, Ben C. Thompson
The A1 Birtley to Coalhouse scheme (A1 Junctions 67 to 65) to the south of Gateshead is a key project
within Highways England’s northern Regional Investment Programme.
Ground conditions beneath the 4 km long scheme vary significantly, from thick glaciolacustrine
deposits that infill the base of the glacial Team Valley to intensely mined Pennine Middle Coal
Measures up the valley side.
The findings of a comprehensive review of published and historical data and the results of a 7-month
ground investigation have been combined to develop a ground model along the proposed scheme. At
the centre of this is a digital model incorporating records from geological mapping, Coal Authority
abandonment plans and historical and recent ground investigations. The resultant three-dimensional
model allows rapid interrogation of the datasets and accurate interpolation between data points.
Achieving a sound understanding of the ground model has allowed the associated geotechnical risks to
be effectively communicated and managed from an early stage. Accurate modelling of the ground
conditions has allowed appropriate, cost-effective mitigation measures for these risks to be included
into the scheme at a preliminary stage.
WSP UK Limited, Three White Rose Office Park, Millshaw Park Lane, Leeds, LS11 0DL
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Aspects of Ground Models in need of attention
Michael H de Freitas
The vertical cross section drawn as a first year undergraduate across a geological map is the first ground
model most geologists create; that experience makes such an impression that the assumptions associated
with it are rarely appreciated. Even now, a ground model is essentially seen by many as essentially the
joining up of geological boundaries however defined and however relevant to the engineering that
commissions the work. Such a construction can be considered as the “visible” ground model and despite
its short comings, it is an essential component for understanding the ground because it makes a crucial
contribution to good design. However, the engineer also needs the “invisible” ground model that defines
the magnitude of the mechanical properties needed for good analyses as well as their spatial and
temporal limits, and this is an area that needs further attention. The IAEG embrace this necessity in
their Report for Commission 25 Engineering geological models (Bull Eng Geol Environ (2014) DOI
10.1007/s10064-014-0576-x) with the three types of model, Conceptual, Observational and Analytical,
but joining these together, as they are in the ground, requires attention that is being ignored.
All ground models involve geological material and research into how this most complex of substances
is best described, for most of these materials are composites, needs to continue; our descriptions are not
suitable for time dependent changes that numerical models are now able to predict in theory. There is a
strong case for linking this subject to Materials Science where much greater advances have been made
in understanding the behaviour of materials at atomic and molecular levels. Examples will be presented
which illustrate quite different ways of testing and describing our materials. Advances in material
description will be needed before the Conceptual, Observational and Analytical models of the IAEG
can become as one, as they are in the ground.

First Steps Ltd, Unit 17 Hurlingham Studios, Ranelagh Gardens, London SW6 3PA
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Geotechnical Baseline Report - Ground models you can just make up?
John Davis
A Geotechnical Baseline Report (GBR) is a purely commercial contract document typically but not
exclusively used on tunnelling contracts. Its purpose is to provide a contractual view on the properties
of the ground (i.e. a contractual ‘ground model’) that will be encountered by the construction. In doing
that it sets out a common view of the ground for tenderers to price against. After contract award its
purpose is to provide an efficient means of assessing the validity of any claims that might arise under
the contract for ‘unforeseen ground conditions’.
The GBR also provides an opportunity for Clients to position risk boundaries around contract value and
contingencies to best suit their needs. For instance, if a GBR sets parameter boundaries (‘baselines’)
widely, i.e. close to or even beyond data limits or beyond any rational view of what those limits might
be, then the Client is attempting to buy some degree of price certainty. This is because in the contract
the successful tenderer will be deemed to have priced for the risk of occurrence of all the variations
‘within’ the defined baselines. Conversely if the Client seeks the lowest price and is confident enough
to accept some financial and programme risk in the ground then baselines can be set in much more
reasonable and realistic ways. All this means GBR ground models do not necessarily set out factual
truths or reasonable engineering judgements about the nature of the ground to be encountered. As a
result, they should never be used for design.
The role of the GBR is to attempt to foresee and concisely describe the Rumsfeldian ‘unknowns’ that
are situated in the gaps between real data points, that is in the interpreted parts of ‘normal’ ground
models. The quality and quantity of the data that forms the basis of normal ground models is then a key
driver for the degree to which a GBR has to act as a crystal ball. For these reasons Engineering
Geologists have a vital role in drafting GBRs and interpreting GBRs in the light of the actual encounters
with the ground. Other disciplines also have key roles, particularly in drafting GBRs. A successful GBR
requires knowledge of; a client’s appetite for risk; contracts and contract processes; and in particular of
construction processes, especially with regard to tunnel boring machines. This is because it is very
important GBRs provide baselines that are directly or indirectly measurable in the context of the
construction technique that encounters the ground. This can be challenging, particularly with closed
face tunnel boring machines where the ground may only be rarely and intermittently accessible.

Geotechnical Consulting Group, 52A Cromwell Road, London, SW7 5BE, UK
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Developing a regional ground model of London to minimise site-scale uncertainty
Tom Morgan1, Justyna Edgar1, Jennifer Scoular1, Richard Ghail2, James Lawrence1
Recent geotechnical observations (Mortimore, 1996, Newman, 2009, Newman, 2017) and research (de
Freitas, 2009, Royse et al., 2012) demonstrate that the near-surface geology of London contains
previously-unexpected major faults and fault zones. Furthermore, problematic ground conditions
associated with highly-variable geological units and/or drift-filled hollows (DFHs) appear to spatially
coincide with them. These features are each detrimental to mechanical and hydrogeological behaviour
on site, however, most of their observations are restricted to ‘point’ locations, limiting determination of
their spatial coverage.
A regional ground model is being developed for London to predict site-scale lithological variation and
structural features by integrating multiple, disparate GI datasets. This will inform future GIs for sitescale and/or linear infrastructure projects, limiting uncertainty. A positive feedback loop will be
generated with new investigative data being incorporated into the model, further refining the subsurface.
Model development is discussed through a case study in East London, where highly-variable ground
conditions and faulting are both recognised but are poorly-constrained spatially. The data acquisition
and interpretation methodology are introduced, which apply a hierarchical system that enables the
model’s resolution to be adapted depending on available data. The generated 3D subsurface model is
then used to identify and constrain these problematic features.
1 Engineering-Scale Geology Research Group, Geotechnics Section, Civil & Environmental
Engineering Department, Imperial College London, London, SW7 2AZ, UK
2 Earth Sciences, Royal Holloway University, Egham Hill, Egham, TW20 0EX, UK
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3D ground modelling to inform Crossrail 2 tunnel alignment and station development
Charlene Ting1, Ben Gilson1, Mike Black2
A 3D geological model, known as the Project Stratigraphic Model, has been developed for Crossrail 2,
a proposed £30 bn railway linking Surrey and Hertfordshire via 32 km long tunnels through London.
The British Geological Survey 1:50,000 London Basin model was adopted as the initial baseline model.
Over 1,000 boreholes were incorporated, together with information from existing publications such as
tunnel face excavation records, to review and develop the geological model. Digital tools such as
ArcGIS and Leapfrog Works facilitated the efficient development, interrogation, and dissemination of
the ~40 km2 model, as well as the communication of geological uncertainty. The Project Stratigraphic
Model was a key tool for identifying geological hazards including faulting and drift filled hollows along
the route, designing the vertical alignment, informing early design decisions for tunnels, shafts and
station boxes based on constructability, cost and programme, and estimating third party building
foundation depths to inform obstruction risk assessments. Further refinement of the model is proposed
to continue into future design and construction stages, including the addition of ground investigation
and construction data, which will provide an invaluable geotechnical risk management tool for the
project.
1 Arup, 13 Fitzroy Street, London, W1T 4BQ, UK
2 Transport for London, 55 Broadway, London, SW1H 0BD, UK
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Remote Sensing in the Development of Ground Models
Ewan Thomas
Remote sensing has an important contribution to make to the development of ground models. In recent
years through processes of miniaturisation certain remote sensing techniques such as photogrammetry
and LiDar can now be flown economically from Small Unmanned Surveillance Aircraft (Drones). Data
gathered from such aircraft can very quickly produce high resolution digital terrain models of the ground
surface, whether or not the surface is covered with vegetation. A selection of examples of data gathered
from various challenging sites will be presented as part of a review of the current capability of such
systems at producing terrain and surface models. The accuracy of such systems now makes the
observation of change feasible, and monitoring changes in site conditions is becoming more
commonplace. A case study of the combined use geophysics, ground investigation data, earthworks
models and weekly aircraft surveys will show how the technology can make an important contribution
to managing geotechnical construction projects.

Geotechnology Limited, Ty Coed, Cefn-yr-Allt, Aberdulais, Neath, SA10 8HE, UK
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Ground Modelling in a connected and changing digital world
David Wright1
Through a series of case studies and examples, this paper explores how developing practice in the
creation of ground models is influenced by the data, tools and technology available to the Engineers
and Geologists of today, and also highlights some potential considerations for tomorrow.
Historical data relating to ground investigations, topography and other site characteristics are
increasingly available in a variety of formats and with regional or national coverage. At the same time,
client models for the procurement and design development of schemes are evolving, and often place
increased importance on conclusions drawn from conceptual models developed early in the programme.
Workflows allowing available information to be efficiently consumed and used on projects are therefore
also increasingly important, along with the timing of site-specific GI and the means for this to influence
the final design.
The benefits of detailed asset inventory and condition information are also increasingly being realised
by infrastructure owners, and this is driving the capture of temporal changes to ground models and
improvements in the quality of as-built data as projects transition from construction into operation and
maintenance.

Jacobs, 2 Colmore Square, Birmingham, UK
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Increasing the accuracy of ground models in complex terranes
Harry Eady, Chris Coleman, Mark Conlon
The accuracy of ground models can be improved by ensuring all relevant site data are integrated into a
single evolving database which reflects the current understanding of the site before, during and after
the site investigation campaign. This can play a vital role in reducing the level of ground-related risk
to a level considered as low as reasonably possible.
I will describe a project that demonstrates the importance of using all relevant data types to
characterise and build the knowledge of collapse features in a karstic terrane. In this example a highly
specialised model was developed to assess the implications to the proposed construction of a
combined cycle gas turbine power station in the north of England in ground underlain with gypsum
dissolution geohazards.
This talk will provide a walkthrough of the project from initiation, scoping and SI execution, with an
evolving ground model used at every stage. I will explain how the integration of geophysics,
geotechnical parameters and geology enabled the team to correctly classify and identify collapse
geohazards and their likely spatial variation.

Fugro GeoServices Ltd, Focal Point, Newmarket Road, Bottisham, Cambridge, CB25 9BD, UK

Figure: An example of the developed ground models in this project
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The Use of Engineering Terrain Evaluation for Developing a Ground Model in a Hyperarid desert, Eastern Arabia
David Waring1, Mark Lee2, Peter Fookes3
An engineering terrain evaluation (ETE) has provided the spatial framework for identifying and
mitigation of geohazards and ground-related challenges to a major gas development project in a hyperarid, sulphate-rich desert in eastern Arabia. Initially developed through drive-over site reconnaissance,
the ETE was subsequently refined through the integration of the results of various ground
investigations, earthwork trials and pipeline trench excavation performance data. This presentation will
describe the ETE process and demonstrate how it has been used to assess the engineering challenges
presented by the desert environment, from initial appraisal of the region to the siting of major
infrastructure, the routing of buried pipelines, wadi crossing designs and the identification of borrow
materials for road construction and well pad construction.

1 BP, Sunbury, Surrey, UK
2 Ebor Geoscience Limited, 15 Whernside Avenue, York, YO31 0QB, UK
3 Retired, Wickham, Hampshire, UK
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Faulty Communications: trials and tribulations of engaging with Joe Public
Iain Stewart
Professional geoscientists and engineers are increasingly being encouraged to convey what they know
and what they are doing to the wider public. That reflects the growing realisation that direct engagement
with stakeholders and communities lies at the heart of securing 'social licence' for engineering projects,
big and small. Yet what are the challenges of 'going public'? How well equipped are technical specialists
to communicate with non-technical audiences? And what happens with local anxieties descend into
community outrage? This talk discusses the pros and cons of switching our geo-communications from
simply conveying 'matters of fact' to building conversations around 'matters of concern'.

School of Geography, Earth, & Environmental Sciences, University of Plymouth, Plymouth PL4 8AA,
UK
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