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1) IGARF 
spreadsheet
Impact of 
Groundwater 
Abstraction on 
River Flows 
spreadsheet

2) Regional 
models

PDF created with pdfFactory Pro trial version www.software-partners.co.uk

http://www.software-partners.co.uk
http://www.software-partners.co.uk


1) Important to include adjacent rivers & the 
correct river length
2) Recharge is not a crucial mechanism, 

unless the system is non-linear
•Dry or perched river cells
•Transmissivity varies with groundwater head

Conclusions from BGS/EA study
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Impact model on River Leith, Cumbria Impact model on River Leith, Cumbria 

Habitats Directive AssessmentHabitats Directive Assessment

salmon & bull head
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Coal Measures

Penrith Sandstone

Leith

Lyvennet
Pumping 
wells

Eden

River Leith on Penrith River Leith on Penrith 
SandstoneSandstone
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Base Run Parameters
Thickness (m) Kh (m/d) Kv (m/d) S (-)

Layer 1 20 10 0.2 1.E-03
Layer 2 80 10 0.2 1.E-03
Layer 3 100 10 0.2 1.E-03
Total transmissivity (m2/d) 2,000

River conductances (m

#0#0
#0

500 m2/d

2,300 m2/d

180,000 m2/d

800 m2/d

2,800 m2/d
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% of 
abstraction

Lowest impact
(low  Criv)
(low  Criv & high Kh L1) ~10%

Highest impact
(high river conductances)
(low  T) ~50%

Modelled depletion rates from R. LeithModelled depletion rates from R. Leith
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Depth 0.1 m

50% Habitat Guideline50% Habitat Guideline
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Flow providing 50% habitat at all four sites Flow providing 50% habitat at all four sites 
(0.16 m(0.16 m33/s)/s)
Flow providing 50% habitat for at least Flow providing 50% habitat for at least one one 

of the four sites (0.07 mof the four sites (0.07 m33/s)/s)
Flow providing subFlow providing sub--optimal habitat at all optimal habitat at all 

four sites (0.05 mfour sites (0.05 m33/s) /s) 
Flow providing subFlow providing sub--optimal habitat for at optimal habitat for at 

least least oneone of the four sites (0.03 mof the four sites (0.03 m33/s)/s)
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ecological thresholdsecological thresholds

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Probability of exceedance
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thresholds thresholds -- detail above Qdetail above Q6565

65% 70% 75% 80% 85% 90% 95%

Probability of exceedance
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65% 70% 75% 80% 85% 90% 95%

Probability of exceedance

abstractionabstraction

add 0.012 m3/s

FDC without abstraction
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65% 70% 75% 80% 85% 90% 95%

Probability of exceedance

FDC without abstraction

Sufficient 
habitat above 
this line

Unsuitable 
habitat 
below this 
line
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Lessons learned
1)  A simple, uncalibrated impact model can produce a 

useful range of predictions for the depletion of river 
flows

2)  It was quick - less than 25 days

3)  It allowed rapid engagement between ecologists and 
hydrogeologists
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