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Project Aims and Background

•

•

•

• Investigate potential across Priority Catchment areas 
stemming from the Abstraction Review
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Project Areas

• 9 Priority Catchments and Areas of 
Interest (AoI)

• 9 Wider Recharge Areas and WWNP 
Intervention Areas Assessed

• 8 Conceptual Models
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Generic Conceptualisation



Generic Conceptualisation

• What is the Generic Conceptual Model?

• Focus on where WWNP inventions can affect groundwater 
resources

• So a focus on shallow systems

• Catchment has been broken down

• Upper,

• Middle,

• Lower.

• Land Use and Land management,

• A tool and a summary.
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Generic Conceptualisation
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Generic Conceptualisation
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Literature Review
Summary



Literature Review - Topics
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Literature Review – Woodland & Rewilding
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Literature Review – Storage Potential

• Leaky Barriers and Large Woody Material
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Literature Review – Soil and Land Use
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WWNP Matrix
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WWNP Matrix - Illustration
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See main report Appendix A for full WWNP Matrix



Data Review
Summary



Data Review
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Data Review
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Data Review
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Wider Recharge Areas



Wider Recharge Areas
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Wider Recharge Areas
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Superficial and Bedrock Recharge Potential Soil Drainage



Soil Drainage - Examples
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Superficial Recharge Potential - Examples
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Bedrock Recharge Potential - Examples
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WWNP Measures



WWNP Intervention Definition
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WWNP Runoff Attenuation Features
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WWNP Mid/Upper-Catchment Storage
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WWNP Mid/Upper-Catchment Riparian Zone
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WWNP Lower Catchment Floodplain Reconnection
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Consider flood risk to receptors 
and potential for high groundwater 

levels to reduce recharge



WWNP Lower Catchment Floodplain Zone
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Consider flood risk to receptors 
and potential for high groundwater 

levels to reduce recharge



WWNP Slowly Permeable Soils
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WWNP Arable & Grassland Land Cover Management
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WWNP Attribution
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WWNP Attribution Examples
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Alt/Crossens
Mid/Upper Catchment Storage

Arun and Western Streams
Mid/Upper Catchment Riparian Zones



WWNP Attribution Examples
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Brue
Mid/Upper Catchment Storage

Brue
Lower Catchment Floodplain Zone



Priority Catchment
Conceptual Model Summaries



Alt Crossens – Conceptual Model



Alt Crossens – Conceptual Measures



Alt Crossens – Conceptual Measures

• Improved soil management to reduce compaction issues, 
especially in areas of till.

• Targeting runoff attenuation features to slow the flow in areas 
where till does not cover the surface or underlies the Shirdley
Hill Sand Formation, so water can more readily recharge the 
Sherwood Sandstone.

• Restore the eco-hydrological conditions of groundwater 
dependent terrestrial ecosystems in the area such as Martin 
Mere.



Arun and Western Streams – Conceptual Model



Arun and Western Streams – Conceptual Measures



Arun and Western Streams – Conceptual Measures

• Increase in recharge overlying the permeable strata through land 
management:
• Cover crops or grass seeding to limit winter runoff and 

sediment generation. 
• Contour working fields so as to limit rapid runoff pathways. 
• Agroforestry or selective hedging/tree planning to limit rapid 

runoff.
• Minimum tillage to improve soil structure and infiltration 

capacity.
• For sandy soils sub-soiling may break up compacted layers but 

would also disturb soil structure.

• Runoff attenuation features to increase infiltration in the permeable 
areas:
• Re-infiltration of spring water after flowing over Gault clay.
• Very high intergranular sandstone storage – considerable 

storage potential within limited unsaturated zone thickness.



Arun and Western Streams – Conceptual Measures

• Increasing infiltration through land management and runoff 
attenuation on chalk outcrop at edges of the Clay-with-flints.

• Careful investigation into raising incised river channels where 
Greensand aquifer water tables close to surface near rivers.

• Floodplain reconnection in River Rother valley and larger tributaries 
as well as the River Ems between Stoughton and Walderton.



Cam and Ely Ouse– Conceptual Model



Cam and Ely Ouse– Conceptual Measures



Cam and Ely Ouse– Conceptual Measures

• Modifying the land cover of the area to improve the water budget.  
In the main, this would involve reducing the coverage of conifers 
across the area.

• In areas where the water table lies close to the surface:

• Removal of catchwaters on the valley sides and restoration of 
habitats dependent on seepage faces.

• Removal of woodland in these specific areas, as their root 
systems which can tap the water table, can continue to 
transpire at higher rates into dry periods.



East Suffolk– Conceptual Model



East Suffolk– Conceptual Measures



East Suffolk– Conceptual Measures

• Improving infiltration on the till soils that dominate the plateau, 
focusing on soil management techniques and roughness strips 
within fields.

• Run-off attenuation features on permeable deposits on the edge of 
the till.

• Improving resilience of streams to low groundwater levels in the 
chalk by renaturalising the channel and storing more water within 
the valley floors through riparian restoration.

• Managing storage of water in the lake systems of the valley floors.



Idle and Torne– Conceptual Model



Idle and Torne– Conceptual Measures



Idle and Torne– Conceptual Measures

• Increasing recharge in the mid catchment area via drainage 
interventions to increase infiltration from surface water runoff.

• Blocking or partially blocking the numerous ‘dry’ valleys to enhance 
infiltration recharge during significant rainfall events.

• Managing wooded areas to allow less coniferous woodland and 
allow drainage which prioritises infiltration. 

• Improved arable land management with soil conservation, 
increasing infiltration via drainage pathways and shifting to less 
intensive agriculture to reduce water demand.

• Renaturalising channels and creation of water meadows within 
valley floors.



Otter – Conceptual Model



Otter – Conceptual Measures



Otter – Conceptual Measures

• Slowing runoff pathways over the thin Chester Formation bedrock 
to increase recharge.

• Increasing recharge on margins of Helsby Sandstone where 
groundwater levels are lower by slowing runoff and improving 
infiltration recharge from losing watercourses perched over the 
sandstone.

• Improved floodplain connectivity in the Otter valley.

• Slowing runoff to increase recharge through the clay caps to the 
Upper Greensand beneath and increase interflow over the Sidmouth 
Mudstone for recharge to the Helsby Sandstone.



South Forty-Foot – Conceptual Model



South Forty-Foot – Conceptual Measures



South Forty-Foot – Conceptual Measures

• Restoring deepened and incised headwater streams to raise 
groundwater levels in surrounding bedrock and improve low flows.

• Runoff attenuation features located on permeable units to increase 
groundwater recharge.

• Mitigating peat loss through modifying the lowland drainage 
system. This may include potential for raising water levels, fen 
restoration or paludiculture under careful management.

• Land-use and soil management practices to promote infiltration and 
limit runoff generation.

• Maintaining the important Lincolnshire Limestone recharge area.



Wye/River Lugg – Conceptual Model (Kingsland)



Wye/River Lugg – Conceptual Model (Shobdon Marsh)



Wye/River Lugg – Conceptual Measures



Wye/River Lugg – Conceptual Measures

• Improved land-use and soil management over lower permeability 
upland areas including crop cover, interspersing grasses, hedgerow 
planting and shifting to less intensive agriculture to reduce surface 
runoff and improve infiltration. 

• Improve upland storage through runoff attenuation features over 
superficial till and gravels.

• Improving floodplain reconnection within the lower valley through 
careful management.

• Renaturalising drainage ditches to restore floodplain wetlands.

• Mitigating effects of weir removal on groundwater levels through 
riverbed regrading.



Summary & Recommendations



Summary

•

•

•

66



Summary

•

•

•

67



Recommendations

•

•

•

•

•

•

•

•

68



Recommendations

•

•

•

•

•

•

69


