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19th January 2012 
 
Our ref: GE8535 

 
Rob Mclean 
Corner Studio Limited 
The Design Studio 
94 High Street 
Steyning 
West Sussex 
BN44 3RD 
 
 
Dear Rob, 
 
106 FROGNAL, CAMDEN, LONDON, NW3 6XU – GEOLOGY, HYDROGEOLOGY & 
HYDROLOGY 
 
The following information is based on the anticipated ground and groundwater conditions 
from our experience of sites we have investigated in the London Borough of Camden and 
published information from the Environment Agency and British Geological Survey (BGS).   
Reference has also been made to the ARUP report ‘London Borough of Camden, Camden 
geological, hydrogeological and hydrological study, Guidance for subterranean 
development’.  
 
 
Ground Conditions 
 
According to information published by the BGS the site was indicated to be underlain by 
clayey sands and sandy clays of the Bagshot Beds and Claygate Beds, underlain in turn 
by London Clay. Geo-Environmental Services Ltd has confirmed these ground conditions 
during previous investigations in close proximity to the site. 
 
The Bagshot Beds comprise mainly of fine grained yellow, pink and brown sands with 
ferruginous concretions.  Beds of grey clay "pipe clay" occur frequently as do beds of 
black flint gravel. 
 
The Claygate Beds comprise alternating layers of clayey sand and sandy clays.  The 
sands usually overlie the clays.  The clays are typically brown to mauve mottled and are 
overconsolidated.  The bed is a transitional and overlays the London Clay.   It has been 
used extensively for brick making. 
 
London Clay comprises a stiff grey fissured clay, weathering to brown near surface.  
Concretions of argillaceous limestone in nodular form (Claystones) occur throughout the 
formation. Crystals of gypsum (Selenite) are often found within the weathered part of the 
London Clay, and precautions against sulphate attack to concrete are sometimes required.  
 
The lowest part of the formation is a sandy bed with black rounded gravel and occasional 
layers of sandstone and is known as the Basement Beds. 
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In the north London area the upper part of the London Clay has been disturbed by glacial 
action and may contain pockets of sand and gravel. 
 
A review of BGS boreholes from within the surrounding area confirmed the underlying 
geology, for further details please refer to the borehole logs appended. 
 
 
Groundwater 
 
It is anticipated that groundwater would be present within the Bagshot Beds and Claygate 
Beds, but at depths greater than the proposed basement.  Based on the historical river 
mapping of London the former rivers Westbourne and Tyburn flow in a southerly direction 
within culverts to the south (The Lost Rivers of London, Nicholas Barton, 1992). 
 
In general, based on the topography of the area groundwater flows are likely to be in a 
southerly direction.  According to the review of BGS borehole records in the vicinity of the 
site the groundwater level is likely to be around 8.0m bgl. 
 
 
Hydrogeology 
 
With reference to the Environment Agency website, the site is indicated to overlie bedrock 
classified as a Secondary ‘A’ Aquifer (formerly referred to as a Minor Aquifer). 
 
Secondary ‘A’ aquifers are defined as fractured or potentially fractured rocks which do not 
normally have a high primary permeability. Although these formations will seldom produce 
large quantities of water for abstraction they are important both for local supplies and in 
supplying base flow to rivers.  
 
Furthermore, according to the Environment Agency the site is not located within a 
groundwater Source Protection Zone, (SPZ). An SPZ is a protection zone placed around a 
well or borehole that supplies groundwater of potable quality and an SPZ is divided into 
three zones defined as follows: 
 

• Zone I - the 50 day travel time from any point below the water table to the 
source. This zone has a minimum radius of 50m. 

• Zone II - a 400 day travel time from a point below the water table.  

• Zone III - the area around a source within which all groundwater recharge is 
presumed to be discharged at the source. 

 
The site is underlain by two aquifers divided by the impermeable cohesive London Clay; 
the aquifers are referred to as an Upper Aquifer and Lower Aquifer: 
 

• Upper Aquifer – This comprises the groundwater within the River Terrace Deposits 
(absent at this site) and Bagshot Formation overlying the London Clay comprising 
a granular material. 

• Lower Aquifer – This comprises the groundwater within the Lambeth Group and 
Upper, Middle and Lower Chalk formations underlying the London Clay.   
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Hydrology 
 

The site is indicated to be outside of any current indicative tidal or fluvial flood plain, or any 
associated flood warning area.  The nearest surface water feature is indicated 
approximately 350m north of the site (pond). 
 
 
Conceptual Ground Model 
 
The site is within the London Borough of Camden, London.  The local geology comprises 
the Bagshot Formation overlying London Clay (including the Claygate Member).  The latter 
is more than 90-130m thick and is in turn underlain by the Lambeth Group forming a lower 
aquifer.  The thickness of the London Clay is sufficient enough to form a geological barrier 
between the lower aquifers and the secondary A aquifer of the Bagshot Formation. 
 
The proposed development is for the extension of an existing basement for a terraced 
house within a residential street, the majority of adjoining properties include gardens and it 
is likely that adjoining terrace houses would have existing basements. 
 
The local topography slopes gently down towards the south with the general 
hydrogeological trend being for groundwater flows towards the River Thames to the south.  
Nearby culverted rivers including the River Westbourne and River Tyburn flow down to 
and the River Thames.  In addition, based on the borehole logs for the surrounding area 
groundwater is likely to be encountered at depths of c.8.0m bgl and is therefore unlikely to 
be encountered within the depth of a single storey basement c.3.50m to 4.00m bgl. 
 
The proposal is to extend an existing basement of a terraced property the size of which is 
unlikely to disturb the groundwater flow. 
 
 
Basement Design and Construction 
 

The following table summarises the groundwater conditions anticipated at this site. 

 

Groundwater  No Depending on the location and depth of the proposed basement, 
standing groundwater unlikely to be encountered.  BGS logs 
indicate groundwater to be c.10.00m bgl. 

Perched water Yes Water may seep from within localised granular materials or 
possible fissured horizons. Localised seepages should be 
anticipated. 

Ponded water Yes The clayey sands are of a relatively high permeability; however 
where more cohesive materials are present ponding may result. 
Drainage or tanking will be required. 
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Localised water seepages and associated instability should be anticipated during 
excavation. Water may pond at the base of excavations. Stability and the ingress of water 
would be best assessed by means of excavating trial pits on site prior to construction. 
However, at this stage, it may be assumed that water ingress could be controlled by 
sumps and pumps. 
 
The construction of a new basement is unlikely to have any detrimental effect on the long 
term hydrological regime at the site or within the surrounding area. 
 

Yours sincerely 
For and on Behalf of GESL 
 

 
 
ANTHONY POTTER B.Sc (Hons.), M.Sc., F.G.S. 
Senior Geo-Environmental Engineer 
Email: anthony@gesl.net 
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