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Advantages of groundwater Z 6%%

a YTL company

* All being well groundwater provides
— Storage of water
— Clean water

* Low cost
* Low carbon



Management of groundwater Z gf%

a YTL company

e Storage
— How much storage
— How do we manage our abstractions
— Relationship with river flows
°* Clean
— Is it?
— Can we clean it up?



Groundwater storage ¢ g;%

a8 ¥YTL company
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> 1000 MI > 10,000 MI
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Storage management ¢ 6%%

a8 ¥YTL company

* Purpose of storage management
— Maximise yield
— Minimise impact on river flows



Maximise groundwater yield & 6‘?‘&

a YTL company

* Useitorloose it
* A reservoir
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Manage the groundwater & gf%

a YTL company

* Predict how much water we can take out through the year
° Cut back in winter to save for summer use
° Tough call if source is low cost
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Minimise impact on river flows Z 6‘?‘&

a YTL company

* Distance from river

e T
° S

° Drawdown is good
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How far can we push this storage (¥ é?‘s

concept?

a8 ¥YTL company

* Malmesbury
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a YTL company

* Clean water
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Pollution

a YTL company

Nitrate Concentrations at Diversbridge (mg/l N)
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Pollution

a YTL company

Nitrate Concentrations at Shepherds Shore (mg/I N)
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Pollution

a YTL company

Nitrate Concentrations at Goodshill (mg/I N)
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Pollution

a YTL company

Nitrate Concentrations at Bradley Head (mg/I N)
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Pollution

a YTL company

Nitrate Concentrations at Milborne Wick (mg/I N)
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Pollution

a YTL company

Nitrate Concentrations at Chirton (mg/I N)
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Pollution

a YTL company

Nitrate Concentrations at Dunkerton (mg/I N)
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Pollution

a YTL company

Nitrate Concentrations at Deans Farm (mg/I N)
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a YTL company
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a YTL company

Nitrate Concentration (mg/I N)
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Nitrate Concentrations at Milborne ST Andrew (mg/I N)
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Nitrate Concentrations at Shapwick (mg/Il N)
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Nitrate Concentrations at Eagle Lodge (mg/I N)
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Nitrate Concentrations at Empool (mg/I N)
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a YTL company

Nitrate Concentration (mg/I N)

Nitrate Concentrations at Winterborne Abbas (mg/I N)
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a YTL company

Nitrate Concentration (mg/I N)

Nitrate Concentrations at Sturminster Marshall (mg/Il N)
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a YTL company

Nitrate Concentration (mg/I N)

Nitrate Concentrations at Langdon (mg/I N)
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a YTL company

Nitrate Concentrations at Hooke (mg/I N)
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Sources at risk of exceeding
nitrate limits by 2020

Loss of 43 Mi/d of output in next 5 years
_e..

8% of capacity v

ERisTo"

Key

A Sources at risk from exceeding nitrate limits

Water supply and sewerage services area

. Sewerage services only

‘ Water supply services only




How do we deal with this problem & 6‘?‘&’

a YTL company

° Treatment
* Blending
* Solve problem at source
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How long to solve the problem as source a‘?‘s’

a YTL company

* Hydrogeologists
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a YTL company
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Ashford Reservoir Metaldehyde Levels
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Conceptual model %gf&

a YTL company

* Nitrate level at time t =

° Function of historic application of nitrate / thickness of
the unsaturated zone

° +

° Leachate concentration * function of groundwater level
° +

* Leachate concentration * function of recharge
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Good calibration (4 é?‘s

a YTL company

Eagle Lodge Calibration - Step 4 Add Bypass Flow Effect
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Good Calibration with a Number of Sites < g‘?‘s’

a YTL company

Friar Waddon at Step 4 Calibration
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a YTL company

Dunkerton at Step 4

12

10

. 1 - ’r. +"0[¢
A 1 1
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Greensand Source so different unsat zone recharge model

porosity and likely delayed flow and
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But Generally Good for Chalk Sources & g‘?‘s

a YTL company

Chirton at Step 4

Nitrate Concentration (mg/l N)

Site Measured Nitrate

‘ ‘ ‘ ‘ ‘ ‘ Min Long Term Trend (LTT) based on Legacy Nitrate
1990 1995 2000 2005 2010

61



Modelled Scenarios %@%%

a YTL company

* Scenario 1 — nitrate leaching at 2006/7 rates
* Scenario 3 — nitrate leaching reduced to 50% of 2006/7 rates
* Scenario 2 — nitrate leaching reduced to zero

62



Winterbourne Abbas Scenario 1 Forward (& é?‘s

Prediction of Nitrate at PWS

a YTL company
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Forward prediction based on

repeating water levels and rainfall
from 1992 to 2006
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Winterbourne Abbas Scenario 3 Forward

Prediction of Nitrate at PWS

Nitrate Concentration (mg/I N)
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a YTL company
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repeating water levels and rainfall
from 1992 to 2006

0 +——

+

Drinking Water Standard

Site Measured Nitrate

Max Long Term Trend (LTT) Based on Legacy Nitrate (Max) and Unsat Zone Delay

Mid Long Term Trend (LTT) Based on Legacy Nitrate (Av) and Unsat Zone Delay

Min Long Term Trend (LTT) based on Legacy Nitrate (Min) and Unsat Zone Delay
Predicted Nitrate using Function of Woodyates Monthly Water Level and LTT - plus lag
Predicted Nitrate using Function of Rainfall, Ashton Farm Water Level and LTT - plus lag
Predicted Nitrate using Function of Rainfall, Ashton Farm Water Level and LTT - plus lag

1970

1975

1980

1985

1990

1995

2000

2005 20

10

2015 2020 2025 2030 2035

2040

64



Winterbourne Abbas Scenario 2 Forward

Prediction of Nitrate at PWS

a YTL company
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Forward prediction based on
repeating water levels and rainfall
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* But how radical do you need to be?
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That is great! %&;&

a YTL company

* But how do we achieve a 50% or 100% reduction in
leaching?

* CSFOs?

° NVZregulations?

* Catchment management based on advice and data?
e Catch-crops — WAgrico?

* Growing grass?

* Growing trees?
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Comparison of Average Nitrate Concentration (mgN/L) in Porous Pots Under different Crop types
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a YTL company
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° Luke de Vial, MSc (Hydrogeology)
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