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the umbrella body of the rivers trust movement

where there’s water, there’s life

Dave Johnson

TOPSOIL: A Groundwater case 
study
• Groundwater & Climate Change
• Developing a shared understanding
• Doing something about it
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~£1M per 
Ml per 
annum @ 
2009 
prices

GW is 
the 
lowest 
carbon 
source of 
water
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How the GW abstraction works?

Groundwater catchment

GW quality highly 
sensitive to 
landuse

Aim: To get a shared understanding of how the system works. 
Start with CaBA data package and add in local data…..



How the GW system works

XXX
Group BHs

XXX Group BHs

81,500 people

Town 1
Town 2
Town 3
Town 4
Town 5
Town 6

CO2

Brine to 
STW

Treatment

15Ml/d (license)
15,000 M³/d
3.3 M Gallons/d
5.3Ml/d (Actual)

7Ml/d (license)
7,000 M³/d
1.5 M Gallons/d
4 to 5 Ml/d 
(Actual)

Around £5M 
per annum 
@ 2009 
prices



How the natural Groundwater system works: Recharge and 
groundwater flow



How does the system change if we abstract water?



How does the system change if we abstract water?

Town A

WTW
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Nitrate concentration in groundwater





How the natural Groundwater system works: Recharge and 
groundwater flow



How the natural Groundwater system works: Recharge and 
groundwater flow
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Crop type. Some crops leak more nitrate, 
not just down to application rates
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What if practice 
has changed?
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Some manures leach more than others
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Early autumn planting, including cover 
crops significantly reduces leaching
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Local 
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Low-optimal N?: Profit vs. application

Pers
comm 
DTC
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Hierarchy of asks: Water company

1. Landuse. Woodland => permanent pasture => low 
leaching crops => high leaching crops => plough-up

2. Manure management. Minimal manure in GW catchment
=> No autumn application => Low N manure => 
slurry or poultry litter & outdoor pigs.

3. Autumn cover. Early autumn establishment => Cover 
crops => ‘greening up’ => late harvest & bare soil.

4. Nutrient application. Low-optimal nutrient application => 
Precision nutrient management => full evaluation of 
manures => Insurance application for yield or quality.

Stage 
1: Easy 
wins

2) Local 
trials
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More water for irrigation

Autumn cover: No overwinter bare 
soil

Main crop 
potatoes

Overwinter 
stubble

Maize

Transfer 
SW licence

Independent 
advice

The water company The farmer

Balancing the asks: Water company & 
farmer

Stage 2: 
trade offs
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Early autumn planting, including cover 
crops significantly reduces leaching
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