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Understanding the spatial and temporal development of anthropogenic and natural soil systems along with associated geological deposits has long been acknowledged
as important underpinning information in the planning and geotechnical assessment of new urban developments. However, such information has only rarely been linked
with the interpretation and use of urban geochemical surveys during the risk assessment process. In recognition of this the British Geological Survey (BGS) have been
developing a portfolio of supporting techniques and methodologies to assist in (a) developing a better understanding of the nature, history and potential future of the
urban subsurface and (b) integrating this knowledge into a risk-assessment framework that may be used in a predictive manner with a variety of potential scenarios.

In this poster we present some examples of BGS studies in which we are developing techniques that better enable the incorporation of geochemistry and associated
risk assessment models with other contextual data from a range of urban environments. It is proposed that such integrated datasets should form the backbone to a range
of scenario development and planning models enabling more accurate prediction of risk and options for its mitigation prior to, during and after extreme events.

Baseline data

Source: How much? Where? What is it? How long has it been there? Pathway: What are the most likely pathways, proximity to contamination, geology, hydrogeology, Target: What are they? How many are there? Planning consent,
on what time scale is transport likley to occurr and sensitivity to other hazards/extreme events. proximity to contamination, how sensitive and land use.

Characterisation of artificial ground

The emphasis of a geological survey has traditionally been on ‘bedrock
geology' and ‘superficial geology', but an improved understanding of the
the nature and distribution of artificial ground is becoming increasingly
important for engineering and environmental assessments. Information
about previously developed ground is especially important, s it is often
associated with potentially material,

conditions and unstable ground.

Temporal changes in land use

« Anthropogenic activity creates
layers of artificial ground associated
with activities such as development,
burying waste or infilling quarries.

+ This results in highly variable
physical and chemical properties
of the subsurface.

Modelling human impacts
on the urban subsurface

« Characterised in 2D and 3D

Glasgow Clyde tributaries geochemical survey

During 2003, 118 stream sediment (< 2mm and < 150um) and 122 stream
water samples were collected at a sample density of 1 per km from all
tributaries draining into the River Clyde within the Glasgow area.

Sediment and water samples were analysed for approximately 60 organic and
inorganic substances to provide an overview of the quality of the urban
drainage system.

Glasgow was home to the largest Cr-ore processing plant in the world in the
19" century. The works closed in 1967 but during operation, waste from the
site was distributed throughout the city.

Survey results demonstrate that nine sites exceed the water quality
guidelines for Cr. Some levels are VERY high > 900 g L indicating Cr from
chromite waste is mobile and has potential to impact on the water quality of
the River Clyde, which has implications for urban regeneration of the Clyde
waterfront.
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Example of anthropogenic
evolution in Trafford Park,
Salford, NW England, the
world’s first industrial estate.
Rapid industrial development
over time and construction of
the Manchester Ship Canal,
has left a legacy of highly
variable and contaminated
ground conditions.

through historical map analysis,
borehole interpretation and
industrial archaeological modelling.

« Integrated GIS and 3D models.

+ Attribution of 3D models and maps
to highlight variability of geotechnical,
or properti

* 3D provides the key to understanding the
often detrimental human impacts on and
beneath the ground to help understand
hazards that may affect development and
the of water and
aquifers.

Describing geological and pedological hetrogeneity in 3D and 4D
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Urban modelling: Olympic Park Development Zone

The Olympic development will necessitate
the opening up of watercourses, the extension
of wetland areas along the riverbanks as well as

re-development areas (Cyde Galoway -
environmental issues t addross during curent 0" 19121

e-development

the development of deep foundations, all of which
can provide new pathways for contaminants. If

soil and i is
present, there is a potential that these contaminants
will migrate via these newly formed pathways posing
a signific risk to dwater quality if
The 3D model contains information that will aid in the
assessment of these risks and provide information to
help mitigate the situation before it occurs. This will
help planners and developers manage the risks to
groundwater and other urban environments.
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e e — g —_—— A detailed 3D geological model has been produced

of the Olympic Park Development Zone (Lower Lea
Valley). The model can be used to predict potentially
difficult ground conditions by assessing the thickness,
geometry and distribution of individual geological units.
Each unit can be characterised in terms of its lithology,
lithostratigraphy and attributed with a variety of properties.
The 3D model, covering 10 km? is based upon 2000
borehole records.
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Integrated risk models

ConSEPT Contaminated Site (3) Scoring and reporting
Evaluation and

Prioritisation Tool

(1) Data collation & attribution ConSEPT “R” & ConSEPT 3D

Development of ConSEPT with increased emphasis on identifying
receptors at RISK from multiple sources and in three dimensions.
Customisable for endusers in planning and risk assessment.

Source * Scoring written to GIS table prioritisation map
e aP e classifcation * Site report: site details including all evaluation
factor scores pollutant linkage scores

IR < siteinvestgaton reports
Rule-based GIS software for prioritising site ~ Soocnemia cota S
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of Source - Pathway - Receptor paradigm. +EAdata « hydrogeology

. " . < thickness of superficial deposits
Multiple source, multiple pathway, multiple receptor. < permeabilty P P Rﬁﬁ;ﬂ:‘"
« preferential pathways ~eoosysiams
« borefole Indx e aters Pathway scoring -
EAdata oo | direct contact - receptors

eresidential > |
«allotments i
«sensiivo open areas.

< education

Scoring table - GIS & spreadsheet compatable

!

Source (s)

W

Receptor (s)

(2) Pollutant linkage evaluation ConSEPT “R” -

Pathway

Receptor Source prirsation -

by landuse & history Introduction of directional

. provides an initial screening of potentially contaminated
sites within the GIS environment

. prioritises sites for further action

« rules for prioritisation developed by BGS scientific experts

- not designed to provide a quantitative risk assessment

Needs and knowledge gaps:

pollutant transport
25D approach with
scenario development
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2D Grid Based Approach

There is an increasing need for better integration and interpretation of geochemical data with a wide range of other datasets describing the urban environment and its stressors, especially within
the context of short and longer term hazards. In the context of the earth sciences and medical geology this requires integration between areas more traditionally focussing on physical hazards,

groundwater quality, and chemical and biological hazards. The increasing development and sophistication of 3D and 4D models of urban environments together with GIS based risk assessment
tools offers considerable scope for emergency planning either in real time or via scenario planning. However, the design of such systems must take into account the need to be dynamic; linked,

updatable in real time and above all user focused.
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