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GLOSSARY 
Abstraction (Water) The process of extracting water from a source, such as a river, reservoir, or underground source, often requiring regulatory licensing to manage environmental impacts and maintain downstream flow. 
Aquifer A body of permeable rock which can contain or transmit groundwater. 
Aquitard A geologic formation or stratum that lies adjacent to an aquifer and allows only a small amount of water to pass through it, effectively slowing the movement of groundwater without completely stopping it. 
Catchment An area of land where all rainfall or snowmelt drains into a specific body of water. 
Chalk A white limestone almost entirely made of microscopic calcite platelets (coccoliths) produced by planktonic algae. 
Chalk Marl  A chalk formation of geological rock in south-east England between 143-66 million years in age. Consisting of mixed and layered chalk and marl. The rocks were formed on the floor of a deep-water basin.i 
Combined Sewer A type of gravity sewer with a system of pipes, tunnels, pump stations etc. to transport sewage and urban runoff together to a sewage treatment plant or disposal site. This means that during rain events, the sewage 

gets diluted, resulting in higher flowrates at the treatment site. 
Constructed wetlands Artificially created marshes or wetland areas that replicate the natural processes of wetlands to remove contaminants from water. They are designed to treat a variety of water sources, including sewage, greywater, 

stormwater runoff, agricultural effluent, and industrial wastewater, by using physical, chemical, and biological mechanisms to filter, break down, or immobilize pollutants (such as nutrients, metals, hydrocarbons, and 
pathogens) while restoring oxygen levels and improving water quality 

Dip Slope A topographic or geomorphic surface which slopes in the same direction, and often by the same angle, as the true dip or apparent dip of the underlying strata. 
Escarpment A long, steep slope, especially one at the edge of a plateau or separating areas of land at different heights. 
Flash Flooding A rapid flooding of low-lying area caused by heavy rain associated with a severe thunderstorm, hurricane, or tropical storm, or by meltwater from ice and snow.  
Flocculation The process whereby small particles come together into a larger particle called a ‘floc’. 
Flood Plain An area of land next to a stream or river that is naturally susceptible to flooding when water levels rise. 
Fluvial Of the river. 
Foul Water Any water contaminated by soil water or wastewater or both. It specifically includes effluent from sources such as toilets, sinks, baths, showers, kitchens, dishwashers, and washing machines 
Gault Formation A sequence of clays, mudstones and siltstones with bands of phosphatic nodules between 113-94 million years in age.ii 
Geomorphic Relating to the form of the landscape and other natural features of the earth's surface. 
Greenfield Site Typically refers to land which has not been developed. 
Groundwater The water present beneath Earth's surface in rock and soil pore spaces and in the fractures of rock formations. 
Hydrology The branch of science concerned with the properties of the earth's water, and especially its movement in relation to land. 
Impermeable Not allowing fluid to pass. 
Levee An elevated ridge or embankment built alongside the banks of a watercourse to contain or redirect water and protect adjacent low-lying areas. 
Marl An earthy material rich in carbonate minerals, clays, and silt.iii 
Natural Flood  
    Management An approach that uses nature-based solutions to reduce flood risk by protecting, restoring, and mimicking the natural functions of river catchments and floodplains. 
Percolates To slowly pass a liquid through a porous substance; to filter. 
Perched Aquifer An aquifer that occurs above the regional water table, typically due to an impermeable layer of rock or sediment that prevents water from draining down to the main aquifer. 
Permeable To pass through the pores or interstices of; to penetrate and pass through without causing rupture or displacement. 
Pluvial Relating to or characterised by rainfall. 
Porous Having minute spaces or holes through which liquid or air may pass. 
Potable Water Water that is safe to ingest directly or use in food preparation without risk of illness or harm. 
Runoff The flow of water across a surface where precipitation does not enter the soil but moves towards streams and other bodies of water 
Scarp Slope A steep, linear slope or cliff that marks a sharp change in elevation between two land surfaces. 
Sediment Small, solid particles that have been transported and deposited by wind, water, ice, or biological activity. 
Sedimentation The process of laying down sediment. 
Silt Fine sand, clay, or other material carried by running water and deposited as a sediment, especially in a channel or harbour. 
Siltation The processes transporting silt. 
Sluice A sliding gate or other device for controlling the flow of water 
Spring Line Geological feature where groundwater emerges in several places along the edge of a permeable rock escarpment.  
Strata The visible layers of rock that stack on top of one another in Earth’s crust, commonly formed from sediment that accumulated over millions of years. 
SuDS Sustainable Drainage Schemes are engineered systems that mimic natural drainage processes to manage stormwater as close to its source as possible. They aim to slow down runoff, encourage infiltration, and treat 

water passively, reducing the risk of flooding and pollution in urban areas while enhancing biodiversity and amenity spaces 
Topographic The physical appearance of the land - the forms and features of land surfaces including elevation and natural, artificial and cultural features 
Upper Greensand A geological rock formation between 113-94 million years in age, found within the Wessex Basin and parts of the Weald Basin in southern England.iv 
Urbanisation The expansion of communities to support population growth 
Watercourse Any channel that carries water, whether continuously or seasonally, and may sometimes be dry. 
Water Table The level below which the ground is saturated with water. 
Winterbourne An ephemeral stream, typically on chalk or limestone, which flows only after wet weather. 
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FOREWORD 
Since February 2024 when we were asked to investigate the underlying causes of flooding along the Letcombe Brook catchment it has become apparent from 
our research that a tipping point has been reached.  
 
With the help of locals, we have identified that during big storms, approximately 35 roads and up to a dozen houses along the Brook suffer from repeated flooding 
with many more dwellings close to being inundated.  If we continue as we are doing there will be serious consequences for communities along the Letcombe 
Brook which may be measured in abandoned housing, economic loss, and in extreme cases, loss of life. 
 
A typical heavy 24-hour rainfall event in Oxfordshire is approximately 30 mm in 24 hours, corresponding to the 1-in-2-year rainfall event.v  The July 2007 storm 
caused widespread flooding, when 106.2mm fell across the day overwhelming local infrastructure and flooding houses. Since then, only a small amount of work 
has been carried out to mitigate the flood risk. 
 
The Met Office’s research suggests we could achieve 20% more intense winter stormsvi in the future which implies we could experience over 120mm of rain over 
24 hours during future storms and these could occur twice a year.vii Meanwhile we are experiencing increasing numbers of damaging heatwaves.viii   
 
In a recent article Lord Deben,ix warned that drier summers, wetter winters, more severe storms and torrential rain are, “...today’s reality and we need a land-
use policy to reflect it”. “Serious flooding is inevitable unless previous drainage methods are reversed, slowing the water flow by allowing more to be held in the 
land.x   
 
The following report sets out for the first time some significant causes of flooding in the Letcombe Brook identifying the complex hydrology that underpins the 
catchment and offers some mitigations that will help to reduce the risks we face before the real effects of climate change are felt.  
 
Above all there is a need to bring together the competing interests on the Brook to develop a common strategy rather than continuing to compete and disrupt 
each other’s work. 
 
The Letcombe Brook causes and mitigations are not unique with many of the suggested solutions being applicable across the country.  
 
Now is the time to act to secure the future for all of our communities along the Brook. 
 
 
Barry Gooch 
Chair of the Future Flood Resilience Group 
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SUMMARY 
 

CHALK STREAMS DESCRIBED 
 Rainwater percolates through porous surface layers into the aquifer of chalk streams slowly feeding the spring line making them less reactive to rainfall 

than other watercourse types. [Para.5, page 9] 
 

 Chalk streams classically have a slow response to rainfall causing levels to be more constant and less likely to flood than ordinary rivers. [Para.6, page 9]  
 

LETCOMBE BROOK DESCRIBED 
 The Letcombe Brook has a chalk aquifer source from springs located south of Letcombe Bassett and the Edgehill Springs. [Para.11, page 11] 

 

 Unlike a conventional chalk stream, the Letcombe Brook reacts rapidly to heavy or prolonged rainfall making it a regular flood risk. [Para.13, page 11] 
 

 Because it flows through several communities between source and end it has suffered significant modifications in the past without consideration given to 
future urbanisation and climate changes. [Para.15, page 11] 

 

 Siltation, mainly caused by overland runoff from the Downs is a problem causing heavy sedimentation in parts of the Letcombe Brook. [Para.19, page 11] 
 

SOME HYDROLOGICAL PROCESSES DESCRIBED 
 The unusual behaviour of the Letcombe Brook is down to the fact that far too much water is entering it from multiple sources. [Para.22, page 12] 

 

THE LETCOMBE BROOK GROUNDWATER ANOMOLY DESCRIBED 
  One of the most significant factors underlying the flooding is that rainfall has become disconnected from the aquifer on the North Wessex Downs causing 

excess water to enter the Brook. [Para.24, page 12] 
 

 The overland flow of water causes the Brook to react within 15 minutes during a heavy rainstorm. [Para.25, page 12] 
 

THE UNDERLYING GEOLOGY DESCRIBED 
 The change in geology with chalk in the upper, southern, part of the catchment and impermeable clays in the lower parts of the catchment causes changes 

in flow patterns, with groundwater storage dominant upstream and fluvial flooding downstream explaining why floods are more frequent in Wantage, 
Grove, and East Hanney than in Letcombe Bassett and Letcombe Regis. [Para. 30, page 13] 

 

THE EFFECTS OF URBANISATION DESCRIBED 
 Communities south of the main railway line have experienced a sixfold increase in size since 1900. [Para.36, page 14] 

 

 Hard surfaces increase flood risk because the rainwater cannot disperse as it does on a greenfield site.  Instead, the rainfall builds up on the impervious 
surface and tries to make its way through the remaining places where it can escape causing local flash flooding. [Para.38, page 14] 

 

 Urbanisation allows surface water that would have remained in situ to enter the combined sewer through drains, effectively putting storms through the 
Wantage Sewage Treatment Works and is a significant contributor to storm overflow discharges contributing to flooding in East Hanney. [Para.40, page 14] 
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 The pace of current and future local development means the water company will always be playing catch-up with population growth causing a capacity 
problem. [Para.40, page 14] 

 

 Some permitted road drainage schemes channel road run-off directly into watercourses contributing to the volume of water in the Brook during storms. 
[Para.41, page 14] 

 

 Modern developments seek to mitigate the effects of surface water flooding by incorporating Sustainable Drainage Schemes (SuDS), a national scheme 
designed to calculate the equivalent green field run-off rate using a standardised methodology using the Flood Estimation Handbook. [Para.42, page 14] 

 

 Dr Duncan Reed’s team developed the Flood Estimation Handbook, has informed us that the standard methods of flood estimation are not appropriate in 
the Letcombe Brook catchment due to the complex hydrology. [Para.43, page 15) 

 

 Previous iterations of planning policy worked based on moving excess water from a site into the nearest watercourse with little or no attenuation.  This 
contrasts with the modern requirements for flood storage and run-off controls. [Para.51, page 15] 

 

THE EFFECTS OF WATER EXTRACTION DESCRIBED 
 Water abstraction boreholes can have a significant impact on a chalk stream because both are connected to the same underground water system.  Boreholes 

pumping water from an aquifer can, if sufficient is extracted, lower the water levels around the borehole which could reduce the amount of water entering 
nearby streams. [Para.56, page 16] 
 

 Dr Duncan Reed explained that, concerning the Letcombe Brook, the effect of major abstractions at Childrey Warren and Manor Road being a scarp slope 
catchment with steep ground water gradients, could draw additional water into catchment from the dip side of the Downs. [Para.58, page 16] 

 

 Multiple other water abstraction boreholes on the dip slope may also exert an influence of the Letcombe Brook catchment. [Para.61, page 16] 
 

THE LOST SPRING LINE DESCRIBED 
 Old Ordnance Survey Maps show a spring line between Letcombe Plantation and St Ive’s Lane in Grove. [Para.64. page 18] 

 

 The probable source of the forgotten springs is a rainwater fed perched aquifer formed by rainwater percolating through the porous surface layers and 
becoming trapped between the surface and deeper impervious clay. [Para.65, page 18] 

 

 The perched aquifer extends north under East Hanney. [Para.66, page 18] 
 

 When in flood, the Letcombe Brook exerts a strong hydraulic force pushing water sideways into the perched aquifer causing groundwater flooding. [Para.69, 
page 19] 

 

 Areas marked ‘liable to flood’ and place names on old maps indicate locations where the perched aquifer is located. [Para.70, page 19] 
 

 A further spring line is marked on some modern maps between East Challow and Stockham. [Para.72, page 20] 
 

THE SEWAGE PROBLEM DESCRIBED 
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 Foul water entering Wantage Sewage Treatment works would not naturally enter the Brook as it has been abstracted from the aquifer at Manor Road and 
used by the population. [Para.81, page 21] 

 

 During periods when the Wantage Sewage Works receives more input than it can process, the excess foul water is filtered for objects and grit then sent 
untreated to storm tanks which discharge into the Brook when they are full. [Para.82, page 21] 

 

 Storm Discharge overflows contribute to flooding in East Hanney. [Para.83, page 21] 
 

SOME COMPETING INTERESTS DESCRIBED 
 Water Abstraction for water transfer may be competing with abstraction for water supply, environmental interests and owners of Archimedes screw 

power generation plants along the Brook. [Para.90, page 22] 
 

 Sewage discharges and escapes directly conflict with environmental and flood prevention interests. [Para.93, page 22] 
 

 Removing sluices and weirs from the Letcombe Brook takes away the only method we have of controlling the water flow through communities during 
storms. [Para.96, page 23] 

 

MITIGATING FLOODING 
 

A FLOOD STRATEGY 
 To reduce current flooding and buy ourselves time for the increased flooding expected due to Climate Change we need to manage the Brook in a 

coordinated way. [Para.101, page 23] 
 

RECONNECT RAINFALL WITH THE AQUIFER 

 We need to implement a common strategy that takes account of all the competing interests and promotes joined up working. [Para.102, page 23] 
 

 The best place to hold excess water is in the aquifer under the Downs. [Para.103, page 23] 
 

 Reconnecting the rainfall with the aquifer will improve aquifer resilience to drought, secure potable water extraction at Manor Road, restore the natural 
chalk stream process, decrease sedimentation, help farmers preserve soil health, and support wildlife during drought conditions. [Para.104, page 24] 

 

 The simplest method of unlocking the aquifer to rainfall is to dig trenches along the lower slope boundary of each field to intercept water flowing over the 
surface and drain into the aquifer beneath. [Para.106, page 24] 

 

 Another method is by ploughing organic material to improve the soil structure. [Para. 107, page 24] 
 

 Deep ploughing or min-till methods that follow elevation contour lines provide “mini” water reservoirs between the plough lines reducing runoff. [Para. 
107, page 24] 

 

 A third method for areas that heavy machinery cannot reach is to apply liquid gypsum to flocculate the clay and improve soil structure. [Para.108, page 
24] 
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HOLDING EXCESS WATER ON THE DOWNS 
 Dredging the silted-up lakes and reservoirs on the Downs would enable some excess water to be intercepted and held and is the start of the process of 

managing the storm water down the Brook. [Para.112, page 24] 
 

 Farmers should be supported to plant trees and hedges and encouraged to create water storage and restore farm ponds. [Para.113, page 25] 
 

NATURAL FLOOD MANAGEMENT 
 Encouraging natural flood management along the catchment will help to counter some of the effects of the forgotten spring line, and perched aquifer. 

[Para.115, page 25] 
 

 Locations in the clay vale where natural flood management might be most beneficial are places where meanders have been removed, or old place names 
that suggest a wetlands once existed. [Para.118, page 25] 

 

WATER ABSTRACTION 
 Water abstraction from the common aquifer to maintain watercourses out of area should cease. [Para.121, page 26] 

 

SEWAGE DISCHARGES 
 Thames Water are in the process of implementing a solution for some of the sewage escapes along the Brooks and are planning to upgrade Wantage 

Sewage Treatment Works by 2035, but we are in talks to see if that date can be brought forward. [Para.123, page 26] 
 

SLUICES 
 Broken sluices need to be repaired as they are worsening the flood risk in some places. [Para.124, page 26] 

 

 Parts of the Brook are completely sedimented up impeding stream flow and threatening to flood many dwellings in future storms.  The sediment in these 
locations needs to be removed. [Para.125, page 26] 

 

REMOVING SEDIMENT 
 To remove the immediate threat of houses being flooded in heavy rainfall some parts of the Letcombe Brook require urgent sediment removal. [Para.126, 

page 26] 
 

FUTURE DEVELOPMENT 
 There should be a pause in any new permitted developments along the Letcombe Brook corridor until effective measures have been implemented to deal 

with existing flood problems and consideration given to how we create resilience to the future climate. [Para.127, page 26] 
 

 The Environment Agency flood maps need to be updated to reflect the current true position. [Para.128, page 26] 
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CHALK STREAMS DESCRIBED 
1. Chalk streams are one of the rarest freshwater habitats on Earth because they only form where porous chalk geology exists and groundwater emerges naturally at the surface.  These 

conditions are only known to exist in about 260 locations in the World with 85% of chalk streams located in Southern England.xi 
 

2. Chalk streams work by filtering rainwater through the permeable surface layers down into the porous chalk rock where it is soaked up like a sponge and stored.  Rock that stores water is 
known as an aquifer and the uppermost layer is called the water table.  The stored water in the chalk is an important source for maintaining watercourses, supplying potable water, 
farming, and many other activities. 

 
3. Chalk springs occur at the surface on the lower slopes where the chalk rock meets the impermeable clay 

of the scarp slope and erupts onto the surface forming a spring line.  Chalk streams are watercourses 
fed by these springs which flow over chalk bedrock for at least part of their course. 

 
4. Chalk springs also occur on the gentle dip slope establishing chalk streams where springs meet the 

surface layer.  Because the level of the water table rises and falls, some chalk streams don’t always flow 
along their whole length; these transitory or ephemeral streams are known as winterbournes. 

 
5. Rainwater percolates through the porous surface layers into the chalk aquifer which slowly feeds the 

spring line with water causing rainwater to take longer to reach the spring line than if it were to run off 
the land directly into the watercourse during rainfall.  This normally makes chalk stream flow much less 
reactive to rainfall than other watercourse types.    

 
6. The slow response of chalk streams to rainfall causes their levels to be more constant and less likely to 

flood than ordinary rivers.xii  Chalk spring water has been filtered by the chalk, meaning it is 
characteristically very clear, with a clean, gravelly bed.  

 
7. Chalk stream water is alkaline and full of minerals useful to living organisms. Because it is coming from 

underground the water has very consistent temperature.  These key attributes of chalk streams give 
conditions excellent for wildlife habitats.  

 
8. The chalk streams that flow into the Thames and Thames Estuary are as follows:xiii 

River Thames 
 Letcombe Brook (Oxfordshire) 
 Childrey Brook (Oxfordshire) 
 Lockinge (Ginge) Brook or West and East Hendred Brook (Oxfordshire)  

River Thame 
 Horsenden Stream (Oxfordshire)xiv 
 River Chalgrove(Oxfordshire)xv 

River Ewelme (Oxfordshire) 
River Pang (Berkshire)  
 The Lambourn (Berkshire) 

River Kennet (Berkshire) 
 River Og (Berkshire) 

Figure 1 The chalk stream landscape 
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 Aldbourne (Berkshire) 
 River Dun (Berkshire) 
 Shalbourne (Berkshire) 
 Lambourne (Berkshire 

River Loddon (Hampshire)xvi 
 River Lyde (Hampshire)xvii 
 River Blackwater 
 River Whitewater (Hampshire)xviii 

Hambledon Stream (Buckinghamshire) 
River Wye (Buckinghamshire) 
 Hughenden Stream (Buckinghamshire) 

River Colne (Herƞordshire and Buckinghamshire and Greater London) 
 The Brook (Herƞordshire) 
 River Ver (Herƞordshire) 
 River Gade (Herƞordshire) 
 Bulbourne (Herƞordshire) 
 River Chess (Herƞordshire and Buckinghamshire) 
 River Misbourne (Buckinghamshire) 

River Weyxix 
 Tillingbourne (Surrey) 

Hogsmill (Surrey)xx 
 River Wandle (Greater London)xxi  
 River Quin (Herƞordshire) 

River Lea (Herƞordshire) 
 River Mimram (Herƞordshire) 
 River Beane (Herƞordshire) 
 Old Bourne or Dane End Tributary (Herƞordshire) 
 River Rib (Herƞordshire) 
 River Ash (Herƞordshire)  
 River Stort (Herƞordshire) 
 Bourne Brook (Herƞordshire) 
 River Darenth (Herƞordshire) 
 River Cray (Herƞordshire) 

 
LETCOMBE BROOK DESCRIBED 

9. The Letcombe Brook is a small chalk stream on the northern scarp slope of the North Wessex Downsxxii having a catchment area of 26.375 km2 and descent of 81mxxiii over its 13.334 Km 
length.xxiv   

 
10. The springs that are the source of the Brook are fed from groundwater held in the chalk under the hills above Letcombe Regis and Letcombe Bassett. When it rains the chalk aquifer under 

the Downs acts like a sponge that soaks up and holds water. Water emerges at ground level, where the overlying chalk meets an underlying impermeable stratum, in the form of springs 
which feed the brook. Regular winter rainfall is needed to recharge the aquifer to keep the Brook flowing throughout the year.xxv 

 

SUMMARY OF CLASSIC CHALK STREAM 
CHARACTERISTICS 

 

 Chalk aquifer source 
 Flows over chalk at least in part 
 Lower flood risk 
 Gravelly stream bed 
 Alkaline water 
 Mineral rich water 
 Clear water 
 Consistent temperature 
 Rich ecosystem 
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11. The multiple springs that feed the Letcombe Brook are situated to the south of Letcombe Bassettxxvi with further source 
springs occurring at Manor Farm to the south of Wantage (known as the Edgehill Springs).xxvii    Letcombe Brook ends where 
it joins the Childrey Brook at Garford.  The Childrey in turn feeds into the River Ock near Marcham and then the river Thames 
in Abingdon.   

 
12. According to Dr Duncan Reed,xxviii the upper section of the Letcombe Brook drains a highly permeable ≈17 km2 chunk of the 

scarp slope of the Downs. Through rapid interchange with groundwater, it also drains ≈8 km2 of the dip slope.  
 

13. Although the Letcombe Brook has many of the characteristics of a chalk stream its behaviour is not typical of one.xxix  Unlike 
a classic chalk stream, the Brook reacts rapidly to heavy or prolonged rainfall and has long been known to produce a regular 
flood risk overtopping its banks at various locations within Wantage, Grove, and East Hanney.  

 
14. From its sources, the Letcombe Brook flows through the villages of Letcombe Bassett, Letcombe Regis, Grove, and East 

Hanney while immediately at the base of the scarp slope is the historic town of Wantage.  
 

15. Because the Brook flows through several communities between its source and end, it has been unfortunate enough to suffer 
from significant modifications in the past.  These were often carried out with the intention of creating more usable land, but 
without knowledge of the future climate change and urbanisation issues which we have today.   

 
16. For example, on old maps it is possible to see several large loops by the Brook which are the remnants of meanders that used to 

exist where Willow Walk and MacDiarmid Autotype in Wantage are now. 
 

17. In Figure 3 dating from the 1830’s, the former meanders are visible and labelled, ‘C.Tk O.C.S.’  which stands for ‘Centre of Track of 
Old Course of Stream.’  These meanders added additional capacity to the Brook and acted to slow the water helping to lessen flood 
risk downstream in Grove and East Hanney.   

 
18. Changes are evident along several parts of the Brook including its canalisation, straightening, and diversion at various locations. 

 
19. Siltation, mainly due to overland runoff from the Downs, is a problem in certain parts of Letcombe Brook with heavy sedimentation 

build-up occurring at specific locations contributing to local flooding in those places.  For example, at Mill Street in Wantage, a 
known flood hot spot, 10 tonnes of sediment were removed following the 2007 floods.xxx  Similar quantities of sediment consistently 
build up at various locations along the Brook.    

 

Figure 2 The Letcombe Brook catchment and elevation profile 

Figure 3 Meanders removed from the Letcombe Brook 
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20. That heavy sedimentation of Letcombe Brook is historic can be gleaned by studying 3rd party documentation and old 
newspaper reports.  For example, the canal wharf in Wantage once received the Old Mill by-pass water from Letcombe 
Brook at its southern end.  The archaeological evaluation report on Smith’s Wharf in preparation for the redevelopment of 
the area explains that by the mid-1890’s there was so much silt in this part of the canal that the last boat to use the canal 
could only transport half its design load due to the lack of dredging.xxxi   

 
21. The heavy siltation comes mainly from overland flows off the Downs and can be traced back a long way in records explaining 

why the Letcombe Brook no longer has the gravel bed typical of a classic chalk stream throughout its length. 

 
SOME HYDROLOGICAL PROCESSES DESCRIBED 

22. The unusual behaviour of the Letcombe Brook is down to one basic fact; there is far too much water entering the Letcombe Brook from multiple sources.   
 

23. Our investigations and analysis confirm that the Letcombe Brook hydrology is complex and untypical of a classic chalk stream.  The following section lists some of the main factors that 
contribute to the heightened flood risk. 

 
THE LETCOMBE BROOK GROUNDWATER ANOMOLY DESCRIBED 

24. It has long been established that Letcombe Brook does not behave like a classic chalk stream.xxxii  The most significant factor causing this issue is that rainfall has become disconnected 
from the aquifer on the North Wessex Downs.xxxiii   

 
25. Instead of soaking into the ground, filtering into the aquifer, and slowly being released into the Brook once the storm passes, compacted ground over the Downs causes significant 

quantities of rainfall to flow over the surface and rapidly enter the Brook.  This can easily be observed by the speed with which the Brook responds during a heavy rainstorm when the 
Brook begins to react within 15 minutes of the start of the rain and brings with it quantities of soil and vegetation that cause hot spots of sedimentation along the length of the streambed. 

 
26. The groundwater anomaly also explains a phenomenon described by several people as a ‘double surge’.  The reports describe an initial flood during the rainstorm with a second flood 

sometime later.   
 

27. It is probable that the initial floodwater is from flash flooding caused by overland runoff when the drains cannot cope with 
the water volume.  Towards the end of the initial flood dispersing into the drains and watercourses, some hours after the 
first flood, a second flood occurs when the Brook reaction to the storm causes it to deepen and this excess water reaches 
the area of the previous flash flood.xxxiv 

 
28. Water running over the surface of the Downs washes off topsoil, fertilizers, and nutrients from the fields, reducing farm 

yields and requiring more frequent nutrient supplements to keep the ground healthy.  Research shows that the compacted 
surface on the Downs is historic and not caused or contributed to by modern farming methods. 
 
 
 
 
 
 

LETCOMBE BROOK CHARACTERISTICS SUMMARY 
 

 Chalk aquifer source  
 Reacts rapidly to rainfall 
 High flood risk 
 Gravelly stream bed in some places 
 Significantly modified along its course 
 Heavily sedimented in specific parts of the Brook 
 Polluted throughout its length 
 Poor ecological status 

SUMMARY OF GROUNDWATER ANOMOLY 
 

 The ground over the aquifer has become compacted 
 The compacted ground cuts off the aquifer causing 

significant quantities of rainfall to flow over the ground 
surface directly into the Brook 

 The groundwater anomaly causes the Brook to react 
very quickly to rainfall, often during the storm 

 After a further time delay the spring line reacts to the 
rainfall and charges the Brook causing it to rise which 
explains the double surge often reported 

 These actions contribute significantly to flooding 



© FUTURE FLOOD RESILIENCE GROUP 2026   13 
 

THE UNDERLYING GEOLOGY DESCRIBEDxxxv 
29. The brook emerges from the chalk aquifer at Letcombe Bassett, fed by the permeable chalk bedrock of the Berkshire Downs.  As the catchment flows north toward Wantage and Grove, 

it crosses the boundary between the West Melbury Marly Chalk and the Upper Greensand Formations. Further downstream (near East Challow and East Hanney), the bedrock transitions 
to the impermeable Gault Formation (mudstone) of the clay vale.xxxvi 
 

 
30. The change of geology with chalk in the upper, southern, part of the catchment and impermeable clays in the lower parts 

of the catchment causes changes in the flow patterns, with groundwater storage being dominant upstream and fluvial 
flooding downstream.  The underlying geology explains why floods are more frequent in Wantage, Grove, and East Hanney 
than in Letcombe Bassett and Letcombe Regis.xxxvii 

 
31. Dr Duncan Reed identified that ‘in a steep permeable catchment such as the Upper Letcombe, there is already wide 

sensitivity to meteorological conditions.   
 

32. Scenarios capable of yielding a large flood at Wantage include exceptional rain (e.g. 14 Nov 1894), heavy rain when 
groundwater levels are high (e.g. 10 Jul 1968), a heavy summer storm after months when hot weather has baked the ground 
hard (e.g. 20 July 2007), a torrent on the riparian part of the catchment, and heavy rainfall and/or rapid snow melt when 
catchment soils are frozen (e.g. March 1947).  

 

Figure 4 The geology of the Letcombe Brook catchment 

SUMMARY OF UNDERLYING GEOLOGICAL EFFECTS 
 

 South of the catchment is characterised by chalk and 
upper greensand formations 

 North of the catchment is characterised by clay 
formations 

 The change of geology between the permeable chalk 
and impermeable clays further north disrupt flow 
patterns explaining why flooding is more likely in 
Wantage, Grove and East Hanney than it is in 
Letcombe Bassett or Letcombe Regis. 



© FUTURE FLOOD RESILIENCE GROUP 2026   14 
 

33. The Letcombe Brook at Grove bears this long-term flood risk plus that from an intense storm over the Wantage-Grove conurbation.’xxxviii 
 

THE EFFECTS OF URBANISATION DESCRIBED 
34. Urbanisation is the organic growth of communities over time.  Virtually every UK community has experienced 

urbanisation due to the population growth from 38.2 million in 1900 to 69.5 million in 2025.xxxix 
 

35. Urbanisation creates significant flood problems as it considerably increases the hard surface area within a catchment 
preventing rainwater that would previously have been held, evaporated, or drained into the ground on site from doing 
so.  This causes flash flooding. 

 
36. For most of the twentieth century populations were relatively stable.  Currently we are in the middle of a development 

phase to accommodate population growth; the accompanying map (Figure 5) shows the communities within the 
Letcombe Brook catchment south of the railway main line that have, between them, experienced a sixfold increase 
over their 1900 sizes.xl 

 
37. When rain falls onto a greenfield site it will: 

 slowly make its way to a nearby watercourse, 
 pool and puddle on site,  
 be used or held up by the vegetation on site,  
 be evaporated, and 
 be absorbed into the ground. 

Urbanisation negates much of the greenfield site attributes as it covers the ground with hard surfaces. 
 

38. Hard surfaces increase flood risk because the rainwater cannot disperse as it does on a greenfield site.  Instead, the 
rainfall builds-up on the impervious surface and tries to make its way down slope via conduits such as roads, to the lowest point causing a local flash flood.xli   

 
39. This effect is described beautifully by Mike Hapgood in his report on the 2007 floods in Grove.xlii  During 2021/22, 46% of new homes constructed in the UK were built on greenfield land.xliii 

 
40. The UK does not generally separate out foul water from surface water run-off but instead uses a common wastewater system known as a combined sewer to get water away from a 

particular locality. The combined sewer transports effluent and road run-off to the treatment works.  Surface water that would have previously stayed in situ goes into the sewer through 
drains and arrives at Wantage treatment works effectively channelling heavy rainfall and storms through the local wastewater works.  This is a significant contributor to storm overflow 
discharges from Wantage treatment works caused by urbanisation.xliv  With the pace of current and future local development, the water company increases the capability of the treatment 
works but will always be playing catch-up with the population growth causing a capacity problem. 

 
41. Finally, some permitted local road drainage schemes channel road run-off directly into watercourses such that water which previously slowly made its way to the watercourses after a 

storm has passed, is speeded up and arrives in quantity at the already overburdened Brook during the storm contributing to the volume of water in the Brook at a point when the water 
levels are critical to avoid flooding. 

 
42. Modern developments seek to mitigate the effects of surface water flooding caused by the increase in hard surfaces by incorporating Sustainable Drainage Schemes (SuDS).  SuDS are 

calculated on an individual basis for each development by professional hydrologists using analysis of the equivalent green field run-off rate using standardised methodology.  SuDS is a 
national scheme developed under Dr Duncan Reed as the Flood Estimation Handbook.xlv   

Figure 5 Urbanisation comparing 1915 map to 2026 (the red areas) 

N 
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43. Dr Reed spoke to us about the Letcombe catchment stating; “Standard methods of flood risk estimation are largely 

hopeless on this catchment. The Environment Agency requires flood risk maps based on so-called basin wide hydraulic 
modelling. The maps must show reasonable continuity down the brook (regardless of whether the true flood risk does). 
Insurers and others don’t like step-changes: not even at a major confluence.”xlvi 

 
44. In effect Dr Reed is saying that due to the complex hydrology in the Letcombe Brook catchment it is not appropriate to 

use standard methods of flood risk estimation or standard flood mapping techniques for developments in the Letcombe 
catchment.  

 
45. The most common sustainable drainage scheme in use locally is the ‘balancing pond’xlvii common on new-build housing 

estates and commercial developments.  
 

46. When it rains, balancing ponds collect surface water and temporarily store it.  Some of this water is absorbed into the 
ground, while some evaporates into the atmosphere.  The remaining excess water is gradually released into a nearby 
watercourse or the drainage system at a regulated rate by a control on the outlet such as a ‘hydrobrake’.xlviii   

 
47. By slowing the release of rainwater, balancing ponds act as a buffer against sudden surges that could otherwise 

overwhelm downstream drainage systems mimicking the greenfield site.  Strategically placed in flood-prone areas, these 
ponds essentially function as temporary reservoirs, offering both flood prevention and water management benefits. 

 
48. Other methods in use within catchment are the porous pavement, and soakaway.  Both have their place in flood 

mitigation when installed appropriately.  However, developers have been permitted to install them in locations locally 
where there are great depths of impervious clay underlying them impairing their effectiveness and leading to surface 
water build-up. 

 
49. An issue with all the solutions described above is the failure to maintain the installed solutions, balancing ponds silt up, 

and the pores in the porous pavements and drives become blocked with mainly clay transported by vehicle tyres whilst in some instances it has been found that hydrobrakes have not 
been fitted.xlix 

 
50. One further issue with urbanisation is that it has led to developments in areas where in the past flood water would safely escape to and be held.  One example can be seen on old maps 

that show areas in Grove labelled ‘Liable to Flood’ that now sit under the developments at Bosleys Orchard.  (See Figure 10) 
 

51. The Bosleys Orchard estate would almost certainly have been designed using the engineering standards of the late 1960s.  At the time the typical planning assumptions were: 
 rapid removal of surface water  
 discharge into existing ditches  
 eventual connection towards the Letcombe Brook system  
 little or no on-site attenuation  

Modern requirements for flood storage and runoff control were not in place. 
 

URBAISATION EFFECTS SUMMARY 
 

 Wantage, Grove, Letcombe Regis and East Challow have 
seen a 6-fold increase over their 1915 sizes. 

 Urbanisation has added considerably to the flood risk. 
 Urbanisation has significantly increased hard surfaces on 

ground where water was previously held. 
 The amount of water entering the combined sewers from 

urbanisation effectively diverts storms through the local 
treatment works contributing to flooding in East Hanney. 

 Dr Duncan Reed who headed the team that developed 
the Flood Estimation Handbook says that the hydrology in 
the Letcombe Brook Catchment is complex and not 
appropriate to apply the standard methods of flood risk 
estimation or standard flood mapping. 

 Developers are using the standard flood risk estimation 
methods and standard flood mapping along the Brook, 
ignoring the complexity of the catchment. 

 Once installed sustainable drainage methods are often 
not maintained, 

 Urbanisation has allowed developments to be located 
onto areas that previously were naturally storage for 
accumulated flood water.  This effectively confines the 
Brook increasing flood risk downstream. 
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52. Much of the Ashfieldsl development in East Hanney lies outside EA Flood Zone 3, requiring fewer policy restrictions.  In practical hydrological terms parts of the site occupies land that 
naturally stores or accumulates water. The planning documents describe regular flooding, high groundwater, and prolonged standing water, indicating that the area functions as part of 
the wider floodplain or flood storage landscape, even where it is not mapped as functional floodplain by the Environment Agency.  

 
53. Bosleys Orchard and Ashfields are just two examples where naturally occurring flood storage has been built on permitting large amounts of water, which would have been held in these 

locations, to remain close by or enter local watercourses increasing flood risk in the vicinity or downstream. 
 

THE EFFECTS OF WATER ABTRACTION DESCRIBED 
54. Three Environment Agency water abstraction permits have been issued within the Letcombe Brook catchment.  Groundwater abstractionli began at Manor Road, Wantage in the 1900s 

near the Edgehill Springs and continues to supply the local area with potable water.   
 

55. Between September 1966 and March 2020 groundwater abstraction at Childrey Warren pumped 35-50% of the aquifer rechargelii which contributed to the seasonal drying out of Letcombe 
Brook necessitating augmentation from the River Lambourn.liii  Finally, since August 1966 a surface water abstraction license for irrigation purposes has been held by the Elm Farm 
Partnership enabling water to be drawn directly from watercourses. 

 
56. Water extraction boreholes can have a significant impact on a chalk stream because both are connected to the same underground water system.  A chalk stream is fed primarily by 

groundwater stored in chalk aquifers.  When a borehole pumps water from that aquifer, it can lower the groundwater level around the borehole. If sufficient water is extracted, this can 
reduce the amount of groundwater flowing into nearby streams.  During the times that Childrey Warren was pumping we were told that it caused at least one of the lakes at Letcombe 
Regis to fall by around 20cm illustrating the negative effect of abstraction on the Brook.liv 

 
57. Dr Duncan Reed studied the Letcombe Brook catchment for Faber Maunsell and concluded that, ‘were the catchment on the dip slope, one would expect major abstractions to suppress 

flood potential.  But, being a scarp-slope catchment with steep groundwater (as well as topographic) gradients, the effect of the major abstractions at Childrey Warren and Manor 
abstraction is likely to be less benign.  The abstractions may act to widen the groundwater catchment contributing to flows in the Letcombe Brook.lv 

 
58. The implication of Dr Duncan Reed’s observation is that water abstraction at Manor Road, and Childrey Warren have the potential to draw additional water into catchment from the dip 

side of the Downs increasing the catchment area.  
 

59. In the United Kingdom, concerns about groundwater abstraction affecting chalk streams have led to reviews and modifications of some abstraction licences by the Environment Agency.lvi 
Many chalk streams in southern and eastern England have experienced ecological impacts linked, at least in part, to groundwater abstraction. 

 
60. The severity of the impact depends on how much water is being pumped and how close the borehole is to the stream, the characteristics of the chalk aquifer, seasonal conditions, and 

rainfall, and whether other boreholes are also abstracting.  Some possible effects of water extraction on chalk streams includes: 
 Reduced stream flow: Reducing the groundwater reaching the stream, leading to lower water levels in the watercourse, especially during dry periods.  
 Drying of headwaters: The upper reaches of a chalk stream may stop flowing altogether if groundwater levels fall below the stream spring line.  
 Habitat loss: Species that depend on cool, clear, well-oxygenated water—such as trout, grayling, water crowfoot, and many aquatic insects—can decline.  
 Warmer water temperatures: Lower flows can allow water to warm more quickly, stressing wildlife.  
 Reduced dilution of pollutants: With less water flowing, pollutants and raw sewage discharges can become more concentrated.  
 Changes to wetlands and springs: Nearby springs, marshes, and wet meadows connected to the aquifer may also receive less water.  
 

61. Several local abstractions on the dip slope that are slightly further afield share the Letcombe Brook aquifer and may exert an influence upon the Letcombe Brook catchment when they 
are pumping and are identified in the following table.lvii 
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No. Licence Number License Holder Location Purpose Use Abstraction Period Max Daily 
Volume m3 

Source Notes 

           

1 28/39/17/0023 Elms Farm Partnership Elms Farm, Wantage Agricultural Irrigation 01-Apr 30-Sep 818.28 Not Described  
2 28/39/17/0006 Thames Water Manor Road, Wantage Public Water Supply Potable Water 01-Jan 31-Dec 3636.88 Upper Greensand  

3 28/39/17/0022 Thames Water 
Childrey Warren (A) 

Public Water Supply Potable Water 01-Apr 31-Mar 4547 Chalk & Upper Greensand Emergency Use & 
Maintenance Only Childrey Warren (B) 

4 28/39/18/0048 
Trustees For The Time 
Being Of The Lockinge 
Trust 

Lockinge Estate (a) 
Private Water 
Undertaking 

Household 01-Apr 31-Mar 

1061 Chalk & Upper Greensand 

 
Lockinge Estate (b) 

Farming & Domestic 01-Apr 31-Mar 
 

Lockinge Estate (c)  
Lockinge Estate (d)  

5 28/39/18/0084 Brookleas Fish Farm 
Brookleas Fish Farm (A) 

Agricultural Fish Farming 01-Jan 31-Dec 12164 Not Described 
 

Brookleas Fish Farm (B)  
6 28/39/18/0097 Magnox Limited East Hendred Environmental Pollution Remediation 01-Apr 31-Mar 2000 Chalk 16 Boreholes 
7 28/39/21/0066/R01 Environment Agency West Ilsley Environmental Water Transfer 01-Apr 31-Mar 26500 Chalk & Upper Greensand  
8 28/39/22/0193 Eyston West Ilsley Agricultural Farming & Domestic 01-Jan 31-Dec 46 Chalk  
9 28/39/22/0299 South Fawley Farms South Fawley Agricultural Household 01-Jan 31-Dec 127.2 Chalk  

10 
28/39/22/0390/R01 

Environment Agency 
Warren Down & Mile End 

Environmental Water Transfer 01-Apr 31-Mar 
31500 

Chalk 
 

28/39/22/0391/R01 Fawley & Chaddleworth 19000  
11 28/39/22/0446 Kindersley South Fawley Agricultural Farming & Domestic 01-Apr 31-Mar 545.5 Chalk  

12 28/39/22/0551 Henderson Lambourn Private Water Undertaking Domestic 01-Jan 31-Dec 25 Chalk  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 6 Boreholes which may influence upon the Letcombe Brook 

catchment  

SUMMARY OF WATER ABSTRACTION EFFECTS 
 

 There are numerous water abstraction licenses that 
are in, or close to the catchment 

 The water abstraction boreholes pump water from 
the same aquifer that feeds the Brook 

 Over-abstraction can deplete water levels and dry out 
the top part of the Brook 

 Scarp side abstraction effectively increases the 
catchment area by ~8km into the dip side and brings 
extra water into catchment. 

 Additional water in catchment increases flood risk. 
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THE LOST SPRING LINE DESCRIBED 

62. Ordnance Survey Maps prior to 1910 show a clear line of springs from near the base of the Downs and through much 
of Grove.  This line of springs has been heavily built over and is largely omitted from modern maps but there is evidence 
that the spring line still exists.  

 
63. These additional springs cannot be aquifer fed due to their distance from the natural spring line on the scarp slopes, 

and remoteness’ from the chalk aquifer under the Downs as well as the depth of impervious, mostly clay, between 
them and the regional groundwater system deep below.lviii   

 
64. The old maps show this line of springs as surfacing at Letcombe Plantation and running up through several surface 

eruptions to St Ives Lanelix in Grove. The spring at Alfred’s Well is the most obvious survivor of this line today. 
 

65. The probable source of the forgotten springs is a ‘reservoir’ of rainwater that has percolated through the surface layer 
and become trapped between the surface layer and the deeper impervious clay forming a ‘perched aquifer’.   

 
66. The perched aquifer is normally at a shallow depth below the ground surface acting like an underground stream that 

extends somewhere north of East Hanney.  During the wet season the perched aquifer is supercharged and rises to the 
surface in places causing groundwater intrusions into dwellings and marshy conditions at its northern end. 

 
67. Rainwater percolates through the ground surface until it meets the impervious clay layers which block it.  The water backfills occupying the porous superficial layers of sands and gravels, 

causing a wetland to form.  The trapped water in the wetlands flow north downhill until it reaches an outcrop of impervious material which it builds up against and overtops creating a 
spring line into the next section of the perched aquifer. 

 
68. Where a more extensive impervious intrusion occurs, it creates a barrier forcing the water to build up and reach the surface causing groundwater flooding. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7 The Extent of the lost spring line (marked in red) 

Figure 8 How the perched aquifer works 
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69. It is also probable that when the Letcombe Brook is in flood the volume of water within the watercourse exerts a strong hydraulic force 

pushing water sideways into the perched aquifer.  This additional water contributes to the volume of water in the perched aquifer 
effectively forcing it to the surface causing groundwater flooding in areas and into premises close to the Brook. 

 
 
 

 
 
 
 
 
 
 
 
 

 
70. In addition to the lost spring line the presence of a perched aquifer is suggested on old maps by 

areas marked ‘liable to flood’, and lost place names, such as Little Marsh Field (Grove), Springfield 
(Wantage), and Broadmarsh Lane (which formerly ran from near Cane Lane to the rail bridge to 
Denchworth in Grove).   

 
71. Some modern householders near to St Ives’ Lane report ‘wet’ gardens whilst householder’s 

further north in the village report groundwater intrusion through the floor into their property.  
Areas such as Monks Farm and parts of East Hanney are troubled by groundwater flooding.   

 

Lost Spring Line With Estimate Of Its Modern Location 
Place Now Called Northing Easting OSGB Grid Ref What3Words 
Letcombe Plantation Letcombe Plantation 51.5810105o -1.4367336o SU 39126 87056 Sprouted//logbook//megawatt 

The Ham The Ham 51.5842639o -1.4368881o SU 39113 87417 Column//tadpole//climber 

Ickleton Road Ickleton Road 51.5863612o -1.4334291o SU 39351 87653 Skate//goose//bonnet 

Unnamed Ham Road 51.5871291o -1.4358238o SU 39184 87737 Interests//chimp//whips 

Willoughby’s Mill Wantage Mill 51.5876304o -1.4334205o SU 39350 87794 Quintet//worldwide//fountain 

Alfred’s Well Alfred’s Well 51.5884195o -1.4346479o SU 39264 87881 Shepherds//passports//helped 

Belmont Farm Off Witan Way? 51.5943468o -1.4284222o SU 39690 88543 Crowns//journals//airstrip  

Grove Bridge Grove Bridge Farm 51.6019999o -1.4201050o SU 40260 89399 Dame//operation//faced 

St Ives’ Lane Elswith Close? 51.6072141o -1.4242356o SU 39969 89977 Eternally//scorpions//mission 

Figure 10 The 1883 OS map showing the forgotten spring line with the springs approximated to 
a modern map xxx 

Figure 9 Wantage and Grove lost springs marked 
on an old map 



© FUTURE FLOOD RESILIENCE GROUP 2026   20 
 

72. A further spring line is marked on some modern maps along the route of the old Wilts and Berks Canal between East Challow and the Stockham Park Allotments.  Old maps do not show 
this spring line but do show watercress beds once existed near one of these marked springs.  This spring line is probably fed by the same perched aquifer that produces the lost spring line 
described previously. 

 
 
 
 
 
 
 
 
 
 
 
 
 

THE SEWAGE PROBLEM DESCRIBED 
73. Due to local geology, safe sewage disposal along the Letcombe Brook catchment is essential.   

 
74. Prior to 1903 households in Wantage and the surrounding area relied heavily on shallow backyard cesspits and communal privy pits.  Because 

the local geology allowed waste to easily leak into the water table, shallow drinking wells frequently became contaminated with human 
faeces. This arrangement caused devastating, localized epidemics of waterborne diseases but, thankfully, is now a thing of the past.   

 
75. The accompanying map (Figure 12) shows where foul water escapes from the combined sewer system occur nowadays contaminating the 

Letcombe Brook at Locks Lane, Wantage; Grove Bridge, Grove; and Grove Green, Grove.  It also shows where the permitted storm overflow 
discharge from the Wantage Sewage Treatment Works into Letcombe Brook occurs which overloads the volume of flood water entering 
East Hanney combining to knock out Thames Water’s Ebbs Lane pumping station. 

 
76. Before the mid-19th century, sanitation was treated as a personal responsibility rather than a public service.  The successful deployment of 

the Wantage sewer system marked a shift toward state-enforced public health infrastructure.  Legislation in the 1860s forced regional local 
boards to take direct responsibility for building sewers, paving streets, and providing clean water supplies.lx 

 
77. In 1898, 15 acres of land were purchased at Belmont by Wantage Urban District Council for Wantage’s first sewage treatment works at a 

cost of £5000.lxi  The consulting engineer, Mr Atkinson explained that the works would treat the sewage with chemicals, pass it through 
settlement tanks and the effluent would be passed to local watercourses.  These works came online in 1903lxii but only served a population 
of approximately 3,700 in parts of Wantage Town but excluding Charlton village and the workhouse. 

 
78. While the 1860s drainage system effectively cleaned up the immediate streets of Wantage, it created a severe environmental trade-off. The 

technology of the era prioritised displacing waste rather than thoroughly purifying it.lxiii  This meant partially treated effluent was discharged 
into local watercourses.lxiv 

SUMMARY OF THE LOST SPRINGS EFFECTS 
 

 There is a lost spring line running from the base of the 
Downs into Grove 

 It is impossible for the lost spring line to be fed by the 
chalk aquifer due to its location 

 The most likely explanation is that the forgotten spring 
line is fed from a perched aquifer 

 There is further evidence for a perched aquifer in old 
place names, reports of wet gardens, and groundwater 
flooding in north Grove and East Hanney. 

 The perched aquifer contributes to localised flood 
issues through the forgotten spring line and 
groundwater coming to the surface. 

Figure 12 Places of sewage escapes 

Figure 11 Some modern maps show a spring line at Stockham, Wantage 
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79. Due to innovations in the treatment of sewage and the poor condition of the existing facilities in 1933 it was decided to build a larger and 

more modern sewage treatment plant under a sewage disposal schemelxv and the site at Bradfield Grove Farm was acquired.  The new 
Wantage Road Sewage Works were operational by 1938 working on the new principle of filtration.lxvi   

 
80. During 2012 Thames Water spent £5.4m at Wantage sewage works to increase the number of equivalent dwellings served to 25,900, lxvii  

increase the storm-overflow capacity, and improve the quality of wastewater discharged into the Letcombe Brook.lxviii  As part of AMP5lxix 
the Inlet works was also improved and included, a new inlet pumping station, a new 6mm 2D screening plant, and modified existing storm 
separation and control features.lxx 

 
81. The foul water that enters Wantage sewage works would not naturally enter the Brook as it is additional water abstracted from the aquifer 

at Manor Road and used by the population before being sent to Wantage STW adding to the natural spring fed stream flow below the 
discharge pipe.   

 
82. During periods where Wantage sewage treatment works receives more input than can be processed, the excess foul water is filtered for 

objects and grit then sent untreated to fill Storm Tank One.  When Storm Tank One is full, it passes to Storm Tank Two before being discharged spilling into a channel where it is combined 
with the treated effluent before passing to the effluent outfall.   

 
83. Letcombe Brook passes through the village of East Hanney approximately 

1km downstream from the sewage works discharge pipe.  During the wet 
season, the additional surface water coming through the combined sewer 
system substantially increases the volume of water in the Brook and is a 
major contributor to flooding events in East Hanney.  

 
84. The regular storm discharges from Wantage Sewage Treatment Works are 

occurring for several reasons: 
 The combined sewer system is still being added to by local new 

developments 
 The equivalent population served has risen from 25,900 to around 

32,000 (33,000 are currently registered at the local GP surgeries) 
 Wantage Treatment Works capacity has not increased in line with 

population growth  
 The system suffers with significant groundwater intrusion  
 Historically, Poor maintenance. 

 
85. Under Thames Water’s Asset Management Plan 8 (AMP8) the works are 

due for another upgrade to increase capacity which is scheduled for 
completion by 2035. 

 
 
 Figure 14 Location of Wantage STW showing 

path of flow and waterbody entry points 

Figure 13 Wantage's first sewage works 

SUMMARY OF THE SEWAGE DISCHARGE EFFECTS 
 

 The local geology makes safe sewage disposal along 
the Letcombe Brook catchment essential.   

 Devastating, localized epidemics of waterborne 
diseases occurred locally until a sewage treatment 
works was built working on the chemical treatment 
process in 1903. 

 By 1938 a more modern treatment works opened on 
the present site using the new filtration process. 

 In 2012 Thames Water spent £5.4m increasing the 
capacity of the treatment works to 25,900. 

 Due to extensive local development the Wantage 
Treatment works is over capacity serving a population 
of around d 32,000. 

 The current situation is causing repeated storm 
overflow discharges that contribute to flooding in 
East Hanney. 

 An upgrade is planned to be completed by 2035. 
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SOME COMPETING INTERESTS DESCRIBED 
86. There are many interests in Letcombe Brook with two regulatory bodies and over 140 riparian owners along the Letcombe Brook.lxxi  Because there is no coordinated common strategy for 

managing the Brook sometimes conflicts of interests cause issues for others on the Brook.  This section will explore some these interests. 
 

WATER ABSTRACTION – v – WATER SUPPLIERS, ENVIRONMENT, and ARCHIMEDIES SCREWS 
87. Although a maximum of 9,002 litres of water is permitted to be abstracted from within catchment daily, licenses have been granted for up to 1,002,587 litres to be abstracted daily from 

the common aquifer in an area that could affect the water levels stored within the aquifer.  The Environment Agency has permits to pump up to 77,000 litres of water to sustain 
watercourses out of area.  Because, when it was pumping, Childrey Warren diminished the Letcombe Brook water level and in some cases caused the upper reaches to virtually dry out it 
now only abstracts during an emergency.   

 
88. Water abstraction is already influencing the stored water in the aquifer and reducing the upper reaches of the Letcombe Brook when we have prolonged dry weather.  Unless some action 

is taken now to reduce the quantity of water permitted to be abstracted, with the long hotter, drier summers forecast soon due to climate change it is inevitable that drought orders will 
become frequent and the Brook will become more vulnerable to recurring low flows or drying out. 

 
89. Low water levels exacerbated by the amount of abstraction directly conflicts with environmental interests.  As water levels 

fall, there is less space for fish, amphibians, insects, and plants to live and some shallow areas may dry up completely.  
Shallow water warms up more quickly in the sun reducing oxygen levels (hypoxia).  Reduced water flow and higher 
temperatures can decrease dissolved oxygen, causing stress or death for fish and other aquatic organisms.  Many aquatic 
insects and plants decline when water levels are low, leaving less food for fish, birds, and mammals.  With less water to dilute 
pollution, chemicals, sewage, and nutrients become more concentrated, reducing water quality.  Fish may be unable to swim 
upstream to find food, shelter, or breeding areas if sections of the stream become too shallow or disconnected. 

 
90. In addition to reducing the water available for consumption, and to sustain the Brook and its wildlife, low flow will directly 

impact the two Archimedes screws that currently generate power from the Brook flow and could prevent their use for 
periods of time. 

 
 SEWAGE DISCHARGES – v – FLOOD PREVENTION, and ENVIRONMENT 
91. Sewage escaping into the Letcombe Brook or storm overflow discharge from the treatment works is detrimental to human 

health, a significant source of pollutants deleterious to water quality, and favours invasive species over natural chalk stream 
species.  In addition, the volumes of sewage being discharged significantly increases flood risk downstream of the outfall 
from Wantage Sewage Treatment Works. 

 
92. Following long periods of stable populations recent years have seen urbanisation growth on an unprecedented scale.  Whilst 

planning departments and developers continue to add more-and-more housing developments and roads to the combined 
sewer system, it will be almost impossible for the water utility to cope with the storm water which is channelled through the 
treatment works by continually expanding capacity.  Sewage discharges prevent sewage backing up into people’s houses.   

 
93. Sewage discharging and escapes directly conflicts with the environmental interests and the lives of people that inhabit areas 

where sewage enters premises.   
 
  

 

SUMMARY OF THE COMPETING INTERESTS EFFECTS 
 

 Water abstraction from the common aquifer is already 
causing issues for the populations, Brook levels, and 
wildlife in catchment. 

 In addition to reducing the water available for 
consumption, and to sustain the Brook and its wildlife, 
low flow will directly impact the two Archimedes screws 
that currently generate power from the Brook flow. 

 Sewage discharges prevent sewage backing up into 
people’s houses.   

 Sewage discharging and escapes is deleterious to the 
environmental and the lives of people where sewage 
enters premises.   

 The Letcombe Brook has been identified as a 
watercourse which is rated as poor for fish.   

 The current method of trying to improve the passage of 
fish is to remove stream barriers such as sluices and 
weirs. 

 Sluices and weirs are the only means of controlling the 
storm water flow along the Brook and reducing flood 
risk. 
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ENVIRONMENT – v – FLOOD PREVENTION 
94. Most people enjoy nature, and we are lucky enough to have the Letcombe Brook as a green space running through our community’s bringing nature to the doorstep.  Spending time in a 

natural environment has proven health and mental welfare benefits for humans.  Improving the quality of water and restoring wildlife is something we can all get behind. 
 
95. The Letcombe Brook has been identified as a watercourse which is rated as poor for fish.  The preferred solution to get more fish from the Ock into Letcombe Brook is to remove barriers 

to their passage, including removal of sluices and weirs.  However, sluices and weirs are useful to control the flow of water down the Brook enabling flood water to be managed and reduce 
flood risk.   

 
96. The only tool for giving fish a passage around the obstacles and upstream that is being considered is to remove sluices.  Managing the flood risk, including controlling the flow downstream 

will become increasingly important if climate change forecast is correct and we want to avoid increased community flooding.  Other ways that fish can navigate past an obstacle do not 
appear to be considered, such as fish tunnels and fish ladders or passes. 

 
97. The implementation of a ‘fish pass’ at Lower Mill, East Hanney by the removal of a sluice is widely considered by locals to have caused flooding at the adjacent cottage this is partly down 

to lack of awareness of the excess water in the Brook from the sources identified in this report and an assumption that the Letcombe Brook behaves like a typical chalk stream when it 
demonstrably does not do so.  The removed sluice had three pipes set into it, which may have been there as a crude form of fish tunnel. 

 

MITIGATING FLOODING 
98. The foregoing sections of this report explain some of the most significant reasons why the Letcombe Brook floods and indicates the complexity of the catchment hydrology.  Attempts to 

mitigate flood risk in catchment must seek to understand and take account of these factors recognising the way communities nestle up against the Brook throughout its length. 
 

99. The time to act to reduce the risk of flooding is now before the effects of climate change really take hold which would potentially see parts of our communities become uninhabitable due 
to repeated flooding, the inability to obtain insurances, or sell affected houses. 

  
100. We cannot undo many of the mistakes our predecessors have made; So, what can be done to mitigate the current situation and buy ourselves space and time for what is to come?  The 

following passages set out a strategy for keeping our communities safe over the next 50 years. 
 

A FLOOD STRATEGY 
101. FFRG is in the process of installing equipment to measure the overland rainfall runoff rates, water depth in the Brook, and infiltration rates of the soil to collect accurate data so that we 

get an idea of the amount of water to be mitigated.  Until we have the data it is not possible to estimate the amount of water entering the Brook from the Downs that requires attenuation.  
However, it is possible to say that the amount of water entering the system during a storm is several times the quantity that ought to be present in a chalk stream if it is operating in the 
orthodox manner.  To reduce current flooding and buy ourselves time from the greater flood risk threatened by Climate Change we need to actively manage the Brook in a coordinated 
way.   

 
102. Described in simple terms, to mitigate the flooding that we are experiencing today we need to hold as much water as possible south of Wantage, speed the Brook through the communities 

along its length in a controlled way, recreate wetlands and storage along the Brook to capture remaining excess water, and then store any residual surplus water in the countryside north 
of East Hanney.  To achieve this and improve the situation for our wildlife we need to adopt a strategy that takes account of all competing interests and promotes joined up working. 

 
RECONNECT RAINFALL WITH THE AQUIFER 

103. The best place to hold water south of Wantage is in the aquifer.  We have described the Letcombe Brook groundwater anomaly whereby the surface of the Downs has become compacted 
permitting rainfall to flow rapidly over the ground surface and enter the Brook during storms that should be percolating into the ground down to the chalk aquifer. 
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104. Reconnecting the rainfall to the aquifer south of Wantage would help to; 
 Improve the aquifer resilience to drought,  
 Secure potable water abstraction at Manor Road,  
 Restore the natural chalk stream process,  
 Substantially decreasing sedimentation in the Brook,  
 Help to preserve the soil health, 
 Prevent significant amounts of excess water from entering the Brook during storms reducing flood risk, and 
 Support wildlife during drought conditions. 

 
105. Figure 15 shows the 17.9Km2 area south of Wantage where rain falls mostly on the Downs.  This area is 3.8 times the size of the remaining 

catchment showing that a large proportion of the flood water originates on the Downs south of Wantage.  It is therefore important to catch as 
much rainwater here and store it in the aquifer as possible.  

 
106. There are various ways that rainfall could be reconnected to the aquifer.  Where the clay is shallow, the simplest method of unlocking the 

aquifer to rainfall is to dig trenches along the lower slope boundary of each field that is wide enough to intercept much of the water flowing 
over the surface and deep enough to connect to the underlying chalk, allowing it to drain away into the aquifer beneath. 

 
107. Another method that would assist the rainwater to penetrate the ground would be to deep plough organic material into the fields every few years whilst maintaining ‘min-till’ farming 

methods for the periods in between.  On the same principle as digging organic matter into a garden, the addition of organic mass would slowly improve the soil structure enabling rainwater 
to percolate to the aquifer and improving topsoil resilience to the effects of drought. Deep ploughing or min-till methods that follow elevation contour lines provide “mini” water reservoirs 
between the plough lines reducing runoff. 

 
108. A third method of reconnecting the rainfall to the aquifer for shallow clay soils is the use of liquid gypsum as an effective way to 

improve drainage, aeration, and soil structure without extensive digging or ploughing.  Liquid gypsum works quickly, is non-
hazardous to humans, animals or plants, and provides additional benefits such as calcium and sulphur supplementation, making it 
a practical solution for compacted or waterlogged clay soils. 

 
109. Liquid gypsum is a calcium sulphate solution that interacts with clay particles in the soil, causing them to clump together into 

aggregates or “flocs”.  This process, known as flocculation, improves soil structure by creating larger pore spaces, facilitating better 
water infiltration, air penetration, and root development.lxxii 

 
110 Liquid gypsums would not be effective to use on parts of the Downs where the depth of clay over the chalk is significant (Figure 

16) and because it must be applied twice a year at a cost to the user so perhaps it is only viable in areas that heavy machinery 
cannot reach. 

 
HOLDING EXCESS WATER ON THE DOWNS 

111. There are several small lakes and reservoirs on the Downs which are currently deep with sediment.  If these were dredged to restore their depth, it would enable excess water to be 
intercepted and active flood management to take place the length of the Brook during storms.   

 

Figure 15 The rainfall area south of Wantage 

Figure 16 On parts of the Downs the clay is very deep 
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112. Managing flood water would necessitate the lake owners releasing an amount of water from their lake in anticipation of a storm or heavy 
rainwater to lower the levels.  Then during the rainfall causing new storm water to enter the Brook system it would initially be impounded in 
the lake whilst the storm rages and could be slowly released in a controlled manner as the lake fills and the main storm passes.  This activity 
would need to be coordinated with the sluice managers down the Brook to be effective. 

 
113. Farmers should be supported to plant trees and hedges and encouraged to create water storage and restore farm ponds.  Farm reservoirs 

would help farmers become more resilient to climate charge conditions and hold some excess water.  Reservoir and lake construction should 
be encouraged as part of agricultural permitted development, not requiring planning permission.  This will help store water to reduce surface 
water flooding and enable farmers to store water for crops and livestock during the drought conditions forecast for the future. 

 
114. Reconnecting rainfall with the aquifer coupled with holding excess water on the Downs and managing the remaining water through 

communities along the Brook will also reduce the water entering the Wantage Sewage Works as storm water.  This in turn will reduce the 
amount of storm water discharges into the Brook north of the outfall. 

 
NATURAL FLOOD MANAGEMENT  

115. Encouraging natural flood management along the catchment will help counter some of the effects of the lost spring line, perched aquifer, and 
will help to slow and store some of the excess water entering the Brook.   

 
116. Natural flood management involves working with natural processes to reduce flooding by restoring or mimicking the functions of rivers, 

floodplains, and catchments.lxxiii  Unlike traditional engineered defences such as levees or flood walls, natural flood management focuses on 
slowing the flow of water, increasing storage, and improving soil infiltration to manage flood peaks and reduce downstream impacts.lxxiv  
Natural flood management can be implemented at multiple scales, from small interventions across farmland to large catchment-wide 
projects.  

 
117. Although the clay vale has been subject to substantial urbanisation there are locations where it would be worth exploring whether natural 

flood management might help to protect communities from the excess water along the Brooks and from the perched aquifer and forgotten 
spring line.  Even areas that are just outside of the catchment are useful as they remove water from the system.   

 
118. Possible natural flood locations are identified on the accompanying map (Figure 18).  In identifying these we have looked at areas that 

remain undeveloped where historic maps and placenames identify wetlands that previously existed or where meanders have been removed.  
On old maps Challow Marsh, Broadmarsh, Smallmarsh, and areas marked ‘Liable To Flood’ appear to indicate that these locations were once 
natural wetlands possibly fed from the perched aquifer. 

 
119. Challow Marsh and Broadmarsh are in the Childrey Brook catchment.  Challow Marsh is a large open plain north of the A417 which some 

local farmers recall as once being a marshy location with marsh fauna.  Broadmarsh is now the site of the Grove former airfield, and Grove 
Business Park, but it may be possible to recreate a small wetland on part of the site that would attenuate excess water. 

 
120. Willow Walk was once the site of several large meanders in the Brook which slowed and contained a large volume of water; it is now a 

nature reserve situated between Wantage and Grove. Restoring additional water storage in this location will help protect Cane Lane from 
flooding. 

 
 

Figure 17 Lakes and reservoirs on the 
Downs where water can be intercepted. 

Figure 18 Locations where natural flood 
management might be possible 
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WATER ABSTRACTION 

121. Most of the water abstraction licenses in or near to catchment are for small amounts and legitimate purposes.  It is because of the likely impact on wildlife and legitimate users of the 
Brook that we wrote to the Secretary of State expressing concern that, the Environment Agency is permitted to extract up to 77,000 litres of water daily to maintain water courses outside 
of the area.  The Letcombe and Childrey Brook’s currently run very shallow during prolonged hot weather and are in danger of drying out in places.   

 
122. Should the Environment Agency abstract water from the common aquifer under climate change conditions the Brook eco system is likely to be endangered, drought orders become more 

frequent, and water abstraction for legitimate purposes be impacted. 
 

SEWAGE DISCHARGES 
123. Thames Water does not want the sewage discharges any more than locals.  At our request they have investigated and found a solution which is awaiting implementation for Locks Lane.  

However, for the reasons stated previously, we cannot wait until 2035 for the upgrade to Wantage Sewage Treatment Works to occur.  We are in conversation with Thames water about 
bringing the upgrade forward to occur earlier, for the sake of East Hanney’s inhabitants. 

 
SLUICES 

124. There must be a pause on removing any more sluices and weirs on the Letcombe Brook until effective measures have been implemented to deal with the existing flood problems and 
consideration given on how we reduce and control the excess water so we can deal with the future climate.  

 
125. Along the Brook there are sluices which need repairing to facilitate control of flood water.  Perhaps the most urgent repair needs to happen behind Farmstead Close where the sluice is 

permanently open causing issues at Grove Mill, and flooding Cane Lane with increasing frequency requiring the locked road gate to open so residents are not trapped. 
 

REMOVING SEDIMENT 
126. In places the Brook is in urgent need of sediment removal to remove the imminent threat of dwellings being inundated in a storm.  These places include around Old Mill, Mill Street, 

Wantage, at Grove Mill, Grove and upstream of Dandridges Mill in East Hanney. 
 

FUTURE DEVELOPMENT 
127. There must be a pause on any further developments along the Letcombe Brook corridor until effective measures have been implanted to deal with the existing flood problems and 

consideration given to how we create resilience to the future climate.  The status quo is not an option. 
 
128. The Environment Agency’s Flood Maps need to be updated to reflect the actual position we are in as they do not reflect actual flooding as it currently is, let alone what it will look like in 

the future.  
 

NEXT STEPS 
129. Having identified why the Letcombe brook is not behaving as a classical chalk stream it should do, we are in the process of gathering accurate data along the Brook on key parameters that 

that will enable identification of the best sites for attenuating the flooding and the best method in each location.  The data will also help to quantify the quantity of water we will need to 
deal with. 

 
130. In addition to installing several Kingspan radar depth gauges from near source to beyond the most northerly communities on both the Childrey and Letcombe Brooks, we are also placing 

tipping bucket rain gauges across the catchments to obtain localised rainfall measurements.  Runoff plots and infiltrometer are also planned so that we can identify the porosity of the 
soils and the amount of surface runoff across the catchment. 

 
131 The gauge data is being made freely available online through our website.  When enough data has been gathered then results will be written up.  
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