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Wirral

* GW levels 2000

e Historic Abstn
e 75 years

* Saline intrusion

* Steep GW gradients

e Sustainable
Abstraction?




Wirral Model — Fault Representation
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Wirral = Summary:




Manchester & East Cheshire
Groundwater Resources Study
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Manchester &
East Cheshire
Study Area

Trafford Park:
- the hardest
- the last!
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Lower Mersey Basin - Groundwater Levels
(2000)

Trafford Park




Annual Abstraction (Ml/a)

Trafford Park ~ the problem

Historic over abstraction -> falling water levels
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Trafford Park ~ the problem

Falling water levels ’ ‘ ; |=

->

Saline upconing

Saline Water




Historic problem recognised

Mersey and Weaver River Autharity

MANCHESTER GROUND WATER DISTRICT
GROUND WATER CONTOURS
1965




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

h f ab ions. S i Id be
M ersey and Weaver congifeced 50 1 A% fhens: were spacsd well Lstay from Hhearea witliin
% i Trafford Park where abstractions are at present concentrated.
River Authority

Statement of Policy
for Ground-Water
Management 1973

GROUND-WATER UNITS




Since 19/0

* New concerns
* Contaminated land
* Rising groundwater levels
* |ron rich groundwaters
* Abandoned coal mines
e Ground source heat pumps



Since 19/0

Annual Abstraction (Ml/a)
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So...Trafford Park:
Conceptual model & issues

PT Sandstone

Collyhurst Sst
Manchester Marl




So...Trafford Park:
Conceptual Model & the issues




Manchester & East Cheshire Groundwater Resources Study
Phase 3 - Trafford Park

So..what are the issues?

CAMS: (catchment scale) -

How to deal with new licence applications?

 What is the sustainable resource?
(sustainable level of abstraction)?

* Where is water (recharge) coming from
* Below (saline)?
* Above (contamination, shallow iron)?
e Surface waters?
 Laterally (outside of Trafford Park)?




Manchester & East Cheshire Groundwater Resources Study
Phase 3 - Trafford Park

So..what are the issues?

Licensing Decisions: (site specific)

Can we licence additional abstraction?

What will the impact be on the quality/groundwater
levels

will groundwater quality deteriorate (timescales?)
* how certain are we? (Risk - consequences)
 What are appropriate conditions




Superficial Deposits
— Importance of BGS mapping
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lron Rich Groundwater R

Potential sources:
* Coal Measures
* Bridgewater Canal sediments
* Sherwood Sandstone Group
 Superficial Deposits

Onus on new applicants to investigate




Saline upconing




Factors affecting saline upconing

* Pumping rate
* Depth of borehole (above saline interface)
* Vertical ‘permeability’ (inc. faults and abandoned boreholes)



Risk factors for saline upconing

< >|1>1 ’_>

Saline interface

1 Rate of abstraction 5 Proximity to other abstractions

2 Elevation of base of borehole above saline interface 6 Confined/unconfined
3 Presence of marl bands 7 Distance to connected surface water body

4 Proximity to faults (or abandoned boreholes)



Where next
— back to where we started

* Lower Mersey Basin &
North Merseyside




Where Next?
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Recap of Part 1

Groundwater development
history & previous studies

Mersey and Weaver
Merseyand Weaver River An| RiVe[’ Authority

Statement of Policy
for Ground-Water
Management 1973

GROUND-WATER UNITS
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Formby
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Mersey Basin - Groundwater Levels
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Groundwater Hydrographs
Mersey Basin

Groundwater Level (mMAOD)
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Previous Investigations ~ 1980’s Saline GW Study

PRIVATE AND CONFIDENTIAL

PRIVATE AND CONFIDENTIAL

UNIVERSITY [ BIRMINGHAL

Saline Groundwater Investigation
Phase 2—North Merseyside
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Nt 1h Vs 1 Cotocar 1981
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Recap of Part 1

Groundwater development
history & previous studies

PRIVATE AND CONFIDENTIAL

___MODEL
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Sabm Groimdwater Imestigation
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Lower Mersey Basin ~ water types
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Mersey Basin revisited:

Why ~ what are the issues?



Why?: Refining CAMS input
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Why? - On the rebound?

Groundwater Rebound

1

Zandhill=

hoorfields
Lime Strest

Impact on Infrastructure :
e.g. Liverpool Loop Line —

Potential impact on Contaminated Land




Groundwater levels
— Agency observation network
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Groundwater levels - Type hydrographs

Groundwater elevation (mAOD)
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Groundwater levels - long-term variation
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How does the aquifer "
behave? -
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But is it faulty?



Groundwater responses across faults
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Water Qualj
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Conceptual model:
Liverpool- Ormskirk ~ SW- NE section

South west North east

[ Sherwood Sandstone Aquifer Unit |

Liverpool

Mersey

Estuary >

e e

Glacial Cla

IShenNood Sandstonel

Bold Formation

Collyhurst

| Carboniferous!



Conceptual model:
Lower Mersey Basin ~ N-S section

South North

Mercia
Mudstone
Group .

Manchester MRIVe"

Ship C | erse

ip Cana Y ‘ Glacial Clayw
Glacial Clay ©

Collyhurst Sandstone



Nitrate dist
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Groundwater Rebound
~ flood risk mapping?

* Complicated!!

e water levels
e abstraction
* elevation

e geology




Where could it come out?
~ Back to the future? Historic springs
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Where can it get out?
~ elevation and drift caver
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British
BOS Geological Survey

MATURAL ENVIRGMHENT RESEARCH C
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CED British
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Model Development
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What have we learnt
~ value of BGS data

Faults
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Models with Faults....
.... and Faults with Models

* Local issues — grid scale e.g. Speke

Heads|too lowin simulated
groundwater levels

S E/92

5.48/91

Simulated ground
levels oo high

Complex drea with pumping
reponses severely affected by

faulting, successful calibration
unlikely




Chalk and cheese:

A bit about drought and flood
responses



Hydrograph response - Chalk and cheese?
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So, what are my reflections?

On the aquifer: -
* Permo —Triassic Sandstone in NW is faulty
....only shows when ‘under stress’
* Recharge is limited — get my drift?
* High storage — strategic resource ....but

* ‘Baseload pumping’ depletes storage
- Can cause saline upflow/intrusion
y - Or reduce baseflow to rivers

* Droughts and floods — bovvered?...but
* On the rebound in places

~ A supertanker ..with a lidl



So, what are my reflections?

On the 'process':

* Importance of conceptual model — understanding

* Numerical models can be useful...but also faulty!

PR * Value of collaborative working e.g. BGS



So, what are my reflections?

On my career as a hydrogeologist/regulator in NW:

*There are worse jobs!!
* The people
* The patch
* The subject!
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Finally - thanks: Team effort t
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