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1 Introduction  
This Technical Note provides a description of the geological and hydrogeological setting of Hassocks and 
the implications this has for the potential flood risk from groundwater in the area.  

2 Data Collection and Collation 
The data sources specifically referenced for this study are identified in Table 2.1 below.   

Table 2.1.  Data sources used for geology and hydrogeology assessment 
 

 

Source 
Organisation 

Data Type Nature of record 
and coverage  

Location 

[NGR] 

Comments  

British Geological 
Survey (BGS) 
website 
www.bgs.ac.uk/ 

 

Online Geological 
mapping  

Regional  N/A 

 

1:50,000 Geological mapping. 
Bedrock and Superficial Deposits  

BGS borehole 
record  

Variable, local  Various  Well logs available to download. 
Variable quality of historic 
information 

Hydrogeological 
mapping 

Regional  N/A  1:100,000 scale mapping, published 
1978 

Geological Mapping Regional  N/A Reproduction of printed map sheet 
318/333, Brighton and Worthing, 
Bedrock and Superficial Deposits. 
1:50,000 scale. 

BGS  Regional Memoir  Regional N/A  Regional geological information  

Environment 
Agency (EA)  

EA website  Regional  N/A Information from “What’s in your 
backyard” website 

Groundwater level 
data  

  None made available 
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3 Geology and Hydrogeology 

3.1 Geological Setting 

Solid Strata 

The map of the bedrock geology shows the distribution of the solid geological strata beneath Hassocks 
and Table 3.1 below provides summary descriptions of the strata.   

The town lies to the north of a scarp formed by the edge of east to west orientated Chalk strata. The 
chalk and underlying strata are heavily influenced by the Pyecombe anticline (a dome shaped fold 
structure) to the south west. The strata (including the Chalk scarp to the south) form part of the 
southern (south dipping) limb of this anticline, which in turn forms part of the southern limb of the 
regional Wealden anticline.   

Progressing northward, the Chalk is underlain (younger to older) by beds of Upper Greensand, Gault, 
Lower Greensand Group and Weald Clay, as described in Table 3.1 These beds all appear to have a 
predominantly southerly dip influenced by the regional folding.  

The oldest outcropping strata, the Weald Clay Formation, may occur in considerable thicknesses, with 
112m recorded in a borehole at Keymer (BGS 2010).    

The BGS borehole record (bgs.ac.uk) locally shows that a 30m deep borehole (drilled March 1936) at the 
old gas works near the station (NGR 530260 115410) penetrated 23m of Folkestone Formation, 
overlying Sandgate Formation.  Further to the east, several wells were drilled (1936, 1968) to about 75m 
for the Ditchling Pumping Station between Ditchling and Keymer (NGR 532040 115230). These 
penetrated circa 37m of Folkestone and Sandgate Formation above about 31m of Hythe Formation 
(Lower Greensand Group).  BGS records for a borehole at “Clayton Nursery” (NGR529980 115190) show 
Gault Formation 10.4 m thick overlying undifferentiated Lower Greensand of c32m thickness depth 
overlying  “Weald Clay” 

Typical formation thicknesses that may be expected locally are shown in Table 3.1. 
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Table 3.1.  Summary of Solid Strata beneath Hassocks  

Regional thicknesses in brackets  

(Group)/ Formation  Lithological Description  

(White Chalk Subgroup)    
Lewes Nodular Chalk 
Formation  

Alternations of soft to hard nodular, off white chalks with flints and hardgrounds of coarse 
gritty nodular chalks. (45-60m)  

(White Chalk Subgroup)       
New Pit Chalk Formation  

White, fairly pure, massively bedded, medium hard white chalk with thin marl seams and 
some flints (40-50m)  

(White Chalk Subgroup)       
Hollywell Nodular Chalk 
Formation  

Hard gritty white nodular chalk with shell debris and marl seams at base. (25-35m) 

(Grey Chalk Subgroup)             
Zig Zag Chalk Formation  

Hard grey fossiliferous chalk with thin marl beds and hard limestone at its base (45-75m) 

(Grey Chalk Subgroup)       
West Melbury Marly Chalk 
Formation  

Layered alternations marls, soft chalks and pale grey to brown fossiliferous limestone.  
Glauconitic Marl at base (30-35m) 

Upper Greensand Formation  Fine grained sandstone and siltstone. Glauconitic, shelly,  pale greenish yellow mottled 
grey (0-36m) 

Gault Formation  Pale to dark grey or blue-grey stiff clay or mudstone (yellow when weathered), glauconitic 
in part, shelly and micaceous with a sandy base. Discrete bands of phosphatic nodules 
(commonly preserving fossils), some pyrite and calcareous nodules.( 65-105m)    

(Lower Greensand Group) 
Folkestone Formation 

Medium- and coarse-grained, well-sorted cross-bedded sands and weakly cemented 
sandstones (0-60m) 

(Lower Greensand Group)  

Sandgate Formation  

 

Hythe Formation  

 

 

Atherfield Clay   

 

Fine sands, silts and silty clays, commonly glauconitic; some sands limonitic or calcareous; 
some soft sandstones (0-18m) 

Mainly fine- to medium-grained, sparsely glauconitic sands, sandstones and silts, locally 
pebbly, with calcareous or siliceous cement in beds or lenses in some areas. Some clay 
interbeds, including Fuller's Earth. (up to 40m)     

 

Generally massive yellowish brown to pale grey to black sandy mudstone throughout most 
of its outcrop, with an impersistent phosphatic pebble bed with vertebrate bones, gritty 
sandstone or very shelly sandy mudstone with glauconite, at the base. (0-2m) 

 

Note in this area these formations of the Lower Greensand Group are undifferentiated by 
1:50,000 mapping (website and Sheet 318/333)  (Lower Greensand Group total thickness 
75-85m)  

(Wealden  Group)  

Weald Clay Formation 

 

Dark grey thinly-bedded mudstones (shales) and mudstones with subordinate siltstones, 
fine- to medium-grained sandstones, including calcareous sandstone (e.g. Horsham Stone 
Member), shelly limestones, and clay ironstones. Significant thickness, 112m at Keymer, 
180m at Eastbourne, 460m at Guildford. 

(Data from BGS 2010, bgs.ac.uk, Sheet 318/333 and 1:100,000 Hydrogeological Map, 1978) 

 

 

 

 

 



HASSOCKS SWMP - GEOLOGY AND HYDROGEOLOGY 

4  

Superficial (Drift) Deposits 

In places, overlying the solid strata are younger, unconsolidated superficial (drift) deposits. These 
deposits are the result of more recent geological and geomorphological processes (Quaternary age up to 
circa 3 Million years ago). The deposits mapped by BGSare described in Table 3.2.  

To the extreme north west of the study area there is a limited occurrence of both the “second” terrace 
of the Adur River Terrace Deposits and the Alluvium. These are likely to be relatively thin in this location 
and are not considered significant in terms of groundwater flooding. 

The Head deposits are a little more widespread, particularly to the east (of Hassocks) around Keymer 
village, and in patches to the south across the Gault Formation at the edge of the Chalk. The well at 
Ditchling Pumping Station (NGR 532040 115230) penetrated 2.75m of Head deposits. These were mostly 
clays, sandy clays and flints but also had circa 1m of running sand at their base (possibly weathered 
Folkestone Formation).  A historic map (provided by Mid Sussex District Council) of Keymer village  also 
shows an “Old Gravel Pit” – which appears to be at the extreme west of the Head deposits as mapped 
by BGS.  This may be evidence (albeit circumstantial) for coarser, more sandy or gravelly deposits in the 
Head deposits in this area.   

Table 3.2.  Summary of Superficial Deposits beneath Hassocks  

Age relationships uncertain   

Deposit  Lithological Description  

Alluvium  Clay, Silt, Sand and Gravel.  Formed up to 2 million years ago in fluvial/ riverine/ flood 
plain environment.  Isolated occurrence in the study area, to the extreme north and west. 

River Terrace Deposits  (R Adur 
2nd terrace)   

Sand And Gravel. Coarse deposits formed from detrital river bed material, up to 3 million 
years ago.  Isolated occurrence, just to the extreme north and west of the study area. 

Head  Clay, Silt, Sand And Gravel. Formed up to 3 million years ago,   primarily as erosional 
products from subaerial slopes as accumulated material from down slope movements 
including landslides, debris flow, solifluction, soil creep and hill wash.  

Data from bgs.ac.uk  

 

3.2 Hydrogeology  

The mudstones and siltstones of the underlying Weald Clay Formation are of little hydrogeological 
significance, generally contain little groundwater, and are most likely to behave as aquicludes, 
preventing the movement of groundwater, both laterally and vertically. 

The Lower Greensand Group strata, including the Folkestone Formation beneath Hassocks and the Chalk 
Group strata beneath the Downs to the south, are classified as Principal Aquifers by the Environment 
Agency (EA).  The EA define these Principal Aquifers as: 

 “layers of rock or drift deposits that have high intergranular and/or fracture permeability - 
meaning they usually provide a high level of water storage. They may support water supply 
and/or river base flow on a strategic scale”. 

From the BGS borehole evidence, depth to water in the Lower Greensand Group strata appears a little 
ambiguous. In the well drilled at the gasworks (see above), records suggest water was struck at 74 feet 
(22.5m) and 90 feet (27.4m) below ground level, with a rest water level of 22 feet (6.7m), which 
suggests some confinement of the underlying aquifer.  The wells drilled at Ditchling Pumping Station 
record rest water levels of variously 18, 36 and 95 feet (5.5; 11; 29m respectively) below ground level. It 
is not clear whether the aquifer is semi - confined or unconfined in this location. 
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No more recent water level data have been made available, however the historic record suggests that 
under some circumstance groundwater levels in the Lower Greensand could be quite close to the 
surface (c 5m).  

The Chalk Group strata to the south are an important source of groundwater and there are public water 
supply boreholes in the Chalk south of Clayton.  

Springs emerge from the Chalk at Clayton (NGR 530385,114199) and at Whitelands Farm (NGR 
531449,113946) which flow northward and form the primary sources of the headwaters of the Herring  
Stream. A smaller watercourse (known as the Keymer stream) that occurs just to the east of Lodge Farm 
(circa NGR 531964 114406) also appears to be fed by groundwater from the Chalk. This small 
watercourse also flows northward, before diverting westwards through Hassocks through various 
culverted sections (north of and parallel to Dale Avenue) before discharging into the main Herring 
Stream just downstream of the Spitalford Bridge. 

A further spring emerges near Park Barn Farm (NGR 532444, 114114). This also flows northward, toward 
the west side of Ditchling, before flowing west through Keymer and then through the housing estate 
around Damian Way before ultimately joining the Herring Stream to the north west of Queens Drive. 
This watercourse is known as the Adastra Stream.         

Groundwater may occur in limited quantities and at shallow depths in the superficial deposits. The 
Alluvium and River Terrace deposits to the extreme north west of the study area are classified by the EA 
as Secondary A aquifers, however these are away from the built up areas and are not considered 
further.  

The Head deposits found to the east and south of the study area comprise primarily clays and sandy 
clays which are unlikely to contain groundwater in any quantity. There may be isolated occurrence of 
more sandy, gravelly strata (as noted above, in the “Old Gravel Pit” west of Keymer) which may locally 
contain groundwater, although this is likely to be in limited quantities. Notably the historic map 
identifies 5 wells within a small area close to the mapped location of the “Old Gravel Pit” which infers 
groundwater does occur in this location and possibly at relatively shallow depth.    
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4 Potential for Groundwater Flooding   

Based on the hydrogeological characteristics of the study area, the potential risk of flooding direct from 
groundwater sources beneath Hassocks is primarily related to the potential upward movement and 
emergence (at the surface) of groundwater from the Folkestone Formation and Lower Greensand Group 
strata.  

Although there is borehole evidence that groundwater levels in these strata may be at relatively shallow 
depths (c 5-6 m below surface) it is unclear whether this represents the true “water table” of an 
unconfined aquifer or whether these levels represent a water level from a confined or semi confined 
aquifer.  Under these latter conditions, whilst boreholes that intercept groundwater at depth beneath a 
confining or semi confining layer allow groundwater (under pressure) to rise within the borehole, 
elsewhere any upward leakage of groundwater will be limited.   

A lack of current groundwater monitoring data is such that it is difficult to draw firm conclusions 
regarding groundwater flood risk from the Lower Greensand strata, however as there is no consistent 
record or evidence that this type groundwater flooding has occurred in the past, the overall risk of 
flooding from emergent groundwater is considered to be low.  

There is one report of flooding in Hassocks which has been attributed to groundwater. At this location a 
cellar was flooded to a depth of circa 50mm during December 2013/ January 2014.  The property owner 
reported that this was the second occurrence within a year. The circumstances of this flooding incident 
are somewhat anomalous as there are around 6 other adjacent (neighbouring) properties that also have 
cellar accommodation, but which have not reported flooding.  There are no watercourses in the 
immediate vicinity, so it is difficult to attribute the flooding (in this property) to fluvial/ surface water.  
The property is located west of the mapped area of superficial (Head) deposits and it is quite close 
(within 130m) to the site of the Old Gravel Pit (see above) so it is possible that coarser deposits within 
the Head provide a source of groundwater flooding. It is understood that when Mid Sussex District 
Council constructed the storm water balancing pond on the Adastra stream east of Damian Way, 
groundwater was struck at a shallow level preventing deeper construction (pers comm).  This pond also 
appears to be located within the mapped Head deposits, providing further evidence of shallow 
groundwater within these superficial materials. The “pond” is only about 420m from the flooded 
property, however the topography of the area makes it difficult to envisage a direct link between these 
apparent groundwater bodies.  Whilst within the valley of the Adastra stream groundwater (in the Head 
deposits) may be recharged directly by the stream, recharge of groundwater near the affected property 
may be more localized (e.g. from direct rainfall). Further information is really needed to understand any 
groundwater flooding mechanism that affects this property.         
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