o5 British
EEE Geological Survey

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

International Workshop on Groundwater Systems in Europe

Application of 3D modelling to
groundwater management in the UK

Rob Ward

Director of Groundwater Science
British Geological Survey

reserved



Overview

* 3D geological model development
* Hydrogeological attribution of 3D model

* Example applications of 3D modelling to
decision making:
* Integrated basin (water resource) management
* Shale gas
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3D Digital Geological Model development
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National 3D Geological Model (GB3D)
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84 sections (England
& Wales)

~12,000 km of section
lines

Sections down to
~5km

Section spacing
~30km

227 rock units
included in the model

625K scale platform



Multi-scale 3D modelling
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Attribution of the geological model
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Attribution of the geologica
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Integrated science for a whole basin
approach to water resource management
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Geology mapped at 1:50,000 scale
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‘,,-f Mapped geology/
geological model

Cotswolds R. Thames The Weald
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Aquifer designations/
parameterised model

Principal aquifer (blue) ’ Principal aquifer
K (blue) \ Secondary aquifer (yellow)

Unproductive/impermeable strata
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Linking multiple hydrological models

Modelling predictive scenarios
of water resource management
in the Thames basin.

An integrated model 0ver§and P ....................... T Y _
incorporating both riverand ¥ ___: i g U _ K L
groundwater models is T AR 40 -

required to connect aquifers ; e

to the river system.
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Shale gas
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‘Full crop’ and volume mapping
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1. Full extent of geological units identified from fence
diagram -

2. Surfaces interpolated between section lines (base
aquifer surfaces, upper shale gas surfaces)

3. Mapped surfaces analysed in a GIS (depth maps and vertical separation maps)~~
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Top surface of ‘Bowland shale’
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Aquifer / shale gas stratigraphy
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Example separation maps

Top shale gas surfaces

Kimmeridge Clay & Chalk

Tane &
& o\
7T s 1
{ I
et > \
'*\(/" o () M

Base aquifer surfaces

{ 4
(% e ~rh
) A
RREES
{ P
.,‘a‘» \
4 .
: R

Overlapping areas

{ - .
W s ) m—;‘q
e T \

¢
b
L

p i
o o] o O
I
it ! B 4\.\
Bowland shale & ity i
‘.“ J ¥
Triassic sandstone |\ d VU
— ”'..‘ e s A
\‘j' . 4 J‘j‘\--\'\
‘.J ¥ ‘\H
W .
g Bria®
g My s } \
\' AT I )
/‘ —~ s & o —— .
b ' 2R o .
Y ; ) | :
5 Y (vertical separation. metres) _?‘,9
e, ok i I Less than 200 o
b —fﬁ?\ ey~ =1 200 to 400 e
I ¢ [ 400 to 800 3
}  Xem P15 1 800 to 1,600 o J L1
T i < (1 More than 1,600 e
~

© NERC All rights reserved




Thank you
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