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Our principal aquifers

Aquifer Gedogy
Chalk
Jurassic Limastone
Permo-Triassic Sandstone
Magnesian Limestone
Carbeniferous Limastone
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Why is groundwater only 11% of PWS in the NW?

. Weather or not,
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Setting the scene:

— Geology and hydrogeology of NW



Geology of NW
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Geology of NW
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Geology of NW
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Geology of NW
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Basin deposition : The Eden Valley

solid geology
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Borrowdale Volcanic Series - Ordovician



The Cheshire Basin

CiL

* Up to 5km of Permo-
Triassic rocks

* Defined by a series of
prominent geological
faults that displace the
rocks in places by over
3km

* Rocks are deepest in
the east -asymmetrical
(half graben)

Geology extract from DiGMapGB 50




lce Age

* Deposits range from Till
(sandy gravelly clay) to sand
and gravel

* Thickness of superficial
deposits very variable from
less than 2m (BLUE) to over
100m thick (RED)
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Now back to groundwatery stuff

...... and the why only 11%
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Abstraction history and water supply in the NW



The Mersey Basin
~ long history of groundwater abstraction




Public water supply in the NW:

~ the importance of Groundwater

* The old days (local ‘water boards’)
* |local sources — baseload pumping
* then remote bulk supplies
e.g Manchester (Lakes)

Liverpool (Wales)

PWS abstractions
* Now from groundwater

* integrated zones
* conjunctive use

B PT aquifers
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Mersey Basin - Groundwater Levels
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Groundwater Hydrographs
Mersey Basin

Groundwater Level (mMAOD)
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Regulation history



GROUND-WATER UNITS
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.. and manage

groundwater

9.9 Within the Manchester Ground-Water Unit, there are some signs of slight
improvement in ground-water level and the main aim must be not to exceed
the present rates of abstractions. Some temporary increases could be
considered so long as these were spaced well away from the area within
Trafford Park where abstractions are at present concentrated.

Mersey and Weaver
River Authority

Statement of Policy
for Ground-Water
Management 1973
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esources Assessment - the old days

st
Periodical

Survey

Mersey and Weaver River Authariy
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MANCHESTER GROUND WATER DISTRICT
GROUND WATER CONTOURS
1965




Resources Assessment - the start of monitoring

Development NW Observation borehole network Monitoring



Resources Assessment - the early days
~ 1980’s Mersey Basin Saline Groundwater Study

PRIVATE AND CONFIDENTIAL
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Groundwater development
history & previous studies

PRIVATE AND CONFIDENTIAL

___MODEL
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What's changed?

How do ‘we’ manage (ground) water resources
now on a regional scale?

Sustainable Management of

CAMS & WtD Water Resources =
Catchment Abstraction . Abstraction
Management Strategies- ¢ -
Bl Supporting Surface
Water Environment
* Integrated SW/GW 5 i
d eCO|Ogy Over Abstraction

e environmental needs
e defines water resource availability

No Over Flow




CAMS still use groundwater management units

[] CAMS Boundary
e PWS Sources
GWMUs

I Bold

East Glaze

[ ] Eccleston
Sankey

[ ] Warrington

] West Glaze

[ Widnes

SCHEMATIC CROSS SECTION 1



Key insights:

* Compartmentalisation/structural controls
e Salinity
B\ * ¢ Limited recharge

from

* Operational testing (groundwater investigation consents)
* Groundwater level monitoring data
* Groundwater resources (modelling) studies



Key insights:

* Compartmentalisation/structural controls



Operational

Test pumping

Speke




Speke
Speke Reservoir Obh

* Industrial Abstn b

* |licence increase

AbhOPS 1

 Saline intrusion? o oA
* Sustainability? ¢
Ford Obh
SpekeObh D
@ Obs2

1km

Mersey Estuary
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S pe ke - faults (from seismic)
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Speke Reservoir Obh \\ \ \
Obs 1
Ford Trial Abh
¢ F E
Ford Obh

\

Speke Obh @




11

) Fl M I | ¢
22 ok -3 i - 10 | I
ai— - i

23

21

~ Speke Reservoir Obh Obh1 o . Ford Trial Abh

20 +—— ‘ - | 8 - ‘
Jan-00 Dec-00 DM Dec-00 - Dec-00 Dec-01

2 year Operational
Pumping Test
( under TLL)

Speke Obh 7 Obh 2 | Ford Obh

6 IWWW UMWWWWWW MWM Ly 3 T
e ﬂ LA PR,

10

v T

WA
A
c ) WMO)MVW{\WWWWW 9 W

4 T 1 T
Jan-00 Dec-00 Dec-01 Jan-00 Dec-00 Dec-01

T
Jan-00 Dec-00 Dec-01



Speke - Summary




Macclesfield




Macclesfield
Geology & GW levels (2000)

@ PWS Abhs

Q Industrial Abhs




Macclesfield - Summary




Fiddlers Ferry

Power Station
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Fiddlers Ferry
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Fiddlers Ferry - Water Levels mAOD (1984)
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Fiddlers Ferry - Structure (base Wilmslow Sst)



Fiddlers Ferry -

Major lon Chemistry
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Fiddlers Ferry - summary




Recent groundwater resources
investigations (modelling studies)



NW Region

FYLDE AQUIFER/WYRE CATCHMENT <
WATER RESOURCES STUDY Vs \_}v'

Groundwater
Resource
0 Investigations

¢

1997

Final Report

Augis 1997

Ltd

2007

e 13))

(oY Lower Mersey Basin & North
Merseyside Study
Final Report

Volume 3
Model Construction, Refinement
and Prediction Scenarios

DRAFT

LWRC

Land and Water Resource Consultants

WIRRAL AND WES] CHESHIRT, AQUITTR STUDY

PHASE | DATACOLLIGIION, DA'TA FROCESSTNG, CONCEPTUAL MO

VOLUMITT  MAIN REPORT

ENVIRONMENT
AGENCY

2004

Manchester and East Cheshire
Water Resources Study

Phase 2: Groundwater Model of
the Southern Area {(Dean and
Bollin Catchments}

Tuly 19561 ¢ Ecbruary 2041

Final Report

June 2004




Fylde

Aquifer

FYLDE AQUIFER/WYRE CATCHMENT
WATER RESOURCES STUDY

Final Report

Augus 1997
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Fylde Aquifer
Geology

Elevation (MA.O.D.)
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Gaining/Losing
River Reaches - July
1994




Fylde Aquifer/Wyre Catchment
Water Resources Study

e Why?
* sustainability of licence
* impact on rivers

* How:
» data review,conceptual & numerical model
* Who?
* EA, United Utilities, Mott MacDonald, Ken Rushton



Location of Observation
Boreholes
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Model Extent

and

Boundary Conditions
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Calibration:
Simulated
Groundwater Levels
in the Central Area
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Early Simulations -
Southern area
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Fylde Aquifer/Wyre Catchment
Water Resources Study

ezt British
BGS) Geological Survey
H HATURAL ENVIRCGNMENT RESEARC

* Reconceptualisation
* time for a rethink!:

e Structural controls?
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Thickness of Drift




Final
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Southern area
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Fylde - Summary:




the importance of the conceptual model

the Fylde

Figure 4.2.2 Case example - Fylde aquifer. influence of geological structure
©on piezomefric response

Figure 424 Fylde aquifer - influence of geometry and lithology on
cross boundary flows from Cabeniferous Strata

EMMj Mercia Mudstone <o -~ (faulted or unconformable)
and the Iithology of the Carbonifercus
Carbonifercus strsta

Wilistone Gri

shale/mudstone

Bowland Shale Group

Faulted contact
Thick MG grits (High K)
» Thick 55 (High K}
& Sigrificant Cross Boundary Flow

Unconformsble contact

« Thick MG gris (Figh K

* MM = borrier (Low K)

« Thin 53

& More Limited Cross Boundary Flow

hMO = HERGUE MuDETENE = L atEE 550 = SmsawooD SAGITONE = WML

=
=
[

Faulted Contact
* B3C (Low &4 3)
& \ery Limited Cross Boundary Flow

Unconformable contact
“B3G (lowF £3)

. MM

& Mimmsl Cross Deundary Flow 2z

~ 'Horst and Graben' structure (displacement by faults)
combined with presence of marl layers within sandstons aquifer
result n separate 'compartments'

(NCTE: Carboniferous boundary represented in mode! as a fixed gradient boundsr

~ Responses to pumping from different compartments wsmed scoording to lthology [ geometry of the sontsct.)

depends on depth and lacstion of chservation borsholes
in relstion to structural festures.

~ Enhanced North-South responses, restncted Cast-West
responses




