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Introthosion 

The proposed project at 19 East Heath, London N W 3 ,  Includes tire construction of a single level 

batateneng to the front of the evicting house and the raftemsmarem of the existing garage. The 

archimc~ for the re-devedopment is Paul Whitley Archidents. G C G  has received an instruction to 
investilyne the attests of the project on the flow of waceracross the site. 

This reiv)rt sets d o w n  an outline of the requirements for tire development that need to be met to 

ensure een the Property remains well-drained and that there would in- ne detrimental influence 

on the iv,,isting house and on neighbouring properties in respect of ground water. At present. no 
site-specific ground investigation has been carried cut. Thc ovennumv; herein are therefore mode 

subject ~,) review following, reeeipt of an investigation identifying the nature and thicknessq ofthe 

must near surface soils in which water m a y  flow. 

This report has been prepared for Paul Whitley Architects in connection with the 19 East fleath 

Road, t,'W3 London project, taking into account particular instructions and requirements. It is 

not inueefed for, and should nor be relied upon by, any third party 

Thepreperij, a n d  theproposed re-development 

The sit( is located it) the south of Vale of Health, London Nav-3, (Figure If It occupies a total 

area of kidirexinedely 220 x 80 imares, the longer axis being orientated scardi-north. Its northern 

pan is v,~,tmpiad by a four sturcy brick houac with stana-level basement and a private access read. 

A n  exarneration of historical maps shows that the existing house was constructed in the fact half 

of the !,ea country to replace a small construction that was already in place since 1862. The 

srorlwr~ pail of 
the site is streamed by a courtyard ,aid a garage, as shown in Figure 2. Mature 

truss w,, heated it) thesmith cast of tile existing, house. The property is bounded to the west by a 
wall, w v a m  retains the around that steps about 2.5 ounces above the level of the property said to 

the cast by a neighbouring property that is at it lower level. T o  the south the property is 
liounded 

by the rcar Par dens, of neighbouring properties. 

it is tropostat to construct a basement in the southern pan of the site, under the existing 

courtywd and garage areas, and to replace the garage creating a single level residential house, 

The traniation level of the n e w  basement will be approximately 4-5 madres below ground. A 

courtyavd will be created in the central pral of tire basement area. The nanure irew; located to the 

front o? the current property will be retained. 

Topography andgeolon, 

The sii,~- sits on the eastern side of an area of high ground north of Hamparead. The ground in 

this arev generally falls towards south-wat at an approximate gradient 1: 10. T h e  ground level at 

the prorenty is about +12(DmOD~ and varics by approximately 0.5 mclurts; between the western 
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and eastern edges. T o  tile west, tile ground steps up by about 2 mattes to a road and it is retained 
by a wall. 

The pond in Vale Health is at about 150 luetres to the north of the site and the western branch of 
the Fleet River m r s  through Hampstead Heath 150 noures; to tile cast of East Heath Read, 
Numerous springs suallound the area of the site, as shown in Figure 3. reflecting the geology and 
topography of the ground. There is no indication of other water features in the immediate 
vicinity of tile property (Fig, 3), 

The geology of the area is shown on the British Geological Survey 1: 10560 sheet T Q 2 8 N E  (Fig. 
4a), The site is underlain by Bagshot Formation Sand overlaying the Claygate M e m b e r  and 
London Clay, The Bagshot Formation is p redundantly 

corrip- used of horizontally bedded sands 
with occasional thin gravel beds and tenses of silt and clay and represents deposition in a shallow 
water nlarine environment, The Claygorte M e m b e r  is composed of fine-grained sands. silts and 
firm to stiff clays, It outcrops at about 20-30 mattes to the north of the site at a level that appears 
to be about +1 llhnOD~ The base of the Bagshot Formation falls towards south and west away 
from the site, as shown in a northwest-southeast section through Hampstead Heath close to the 
site (Fig.4b). In a record borehole about ISO metres to the north west of the site ( B H 8 8  in Fig.4) 
the Bagalich Formation was found to be about 26.6 metres thick and the thickness of the Claygato, 
M e m b e r  was net proven to 38 moures depth. In a reeord borehole located about 300 metreso to 
the south west of the site ( B H 8  in Fig 4) the B a g s h m  Formation was found to be about 20 metres 
thick and the Claygate M e m b e r  was found about 27 metres thick. The thickness of the London 
Clay underneath the Claygode M e m b e r  was not proved at about 62.5 m e n  ow below ground level, 
Given the vicinity of the site to the area where tile Claygode Mearber outcrops, the thickness of 
the Bagshot Formation at the site can be expected to be probably 4-5 metres (+ I 15-116mOD), 

A n  accurate assessment of The thickness of the superficial deposits at the site will be necessary 
prior to construction for the reasons discussed in the next section. 

Lambeth Group underlay the London Clay at about -20niOD and it is probably about 20 trades 
thick. About H L  15 meters of Thanin Sand underlay the Lambeth Group and Chalk is thought to 
be present at about -40mOD. 

HYdrogeological conditions a n d  Geohazards 
The London Clay acts as a barrier to downward flow between the lower (chalk) aquifer and 
superficial groundwater. The waton head in the chalk was about - 4 0 0 D  in 1965, and has been 
rising since as tile demand for water abstraction began to diminish after 1965; in 2006, the water 
level in the chalk in tire area of the site was approximately - 1 0 m O D  (see Figs. 4 and 5). The 
current policy. implemented by the Environment Agency, is to maintain water levels in the chalk 
at about their present levels. Thus, the property is unlikely to) be influenced by directly 
groundwater levels in the chalk, even in the long-term, There are no k n o w n  underground 
structures in the vicinity of the site that might indirectly induce local changes of water pressures 
in the London Clay, which could affect the development. 

The geology ofthe area suggests that a perched groundwater level lies in the Bagshot Formation, 
probably at some depth below ground level, Within the Bagshort Formation the water n o w  is 
expected to be mostly horizontal and the topography of the Brea suggests that the groundwater 
would flow above the clayey horizon of the Claygare M e m b e r  towards northwest slid towards, 
south. The presence of numerous springs around the area of tile site also reflects the topography 
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and the outcrops of Claygate Members. S o m e  horizontal water flow is expected to occur also 

within the sift and sand letters of the Claygate Member, but it is thought to be less than an issue 

than the flow in the Bagshm Formation. 

The existing property includes a serm-basement with foundation level at approximately L5 

metres below a m u n d  level. The semi-basement is expected to he within the Bagshot Member 

and probably above the water level. 

The proosed project includes the construction of a new basement immediately to the south of' 

the existurri; house and a slight deepening of the ground level underneath tire existing house. The 

firmortiou level of the new basement will be approximately 4 metres below ground level. at 

about ~ I man0f). O n  the basis of levels estimated floor the FIGS map, the basement is likely to 

be abow, the level of the Claygate Member. it is possible that the basement will intercept the 

water cun-ently flowing across the site. This should be verified by the site-specific ground 

investiglition before finallising the design, 

The scheme currently envisages the use of contiguous pile walls on the west and south sides and 

open cre excavations on the other sides (Fig. 6), This scheme could be adopted only if the 

basionew formation level is above the water and above the top of the Claygarre Member. The use 

of comic Faces piles would avoid the basement wall to obstacle water flow at 
higher depths and in 

these cinxtitiorta the basement would not affect groundwater. 

if instew~ the basement formation level is below the water level, it would not be possible to carry 

out opw~ cut excavations and dewatering operations would be necessary. Secant pile walls 

should be used on all sides to ensure watei proofing of the basement. The walls 
should extend 

into the clayey strata of the Claygate M e m b e r  to create a cut-olf to water and to ease the 

dewatenrig. The slab could be designed for water pressure and uplift. In this case the basement 

would b~we the potential to create a barrier to the water flowing within the Ingshol Formation. 

Although this effect would be limited due to the underground topography of tire Claygate 

M e m b e r  that suggests that the water would tend to flow away front the site, there is a potential 

for an irce-ease in water pressure on the up-slope 
side of the basement, which could affect the 

main be sse to the north and neighbouring properties to the east 
side. Effects on the properties to 

the wes, of the site are likely to be negligible because the ground rises 
by over a metrc~ If this 

second rase is verified by a site specific ground investigation, special drainage measures to 

control orrundwacer could be implemented to prevent any influence on adjacent properties. 

G r o u n d  Investigation 

The ground investigation should be sufficient to establish the thickness of the Brasher Formation 

and the sature of the upper Claygate m e m b e r  up to a depth higher than the depth 
of the wall over 

the full '~erflgflr of the new basement, to identify any adverse ground 
conditions and to establish 

the groundwater conditions. Boveholes with standpipes should be carried out within the area of 

the new basement and on the north-west comer 
of the site in order to establish the direction of 

the wate flow. 

A survry of existing drains could also be carried out to 
identify h o w  water could be discharged 

into the -existing sturin water system. 

L a n d  Drainage design requirements 

Fig~ 6 d o w s  a section of the proposed basement. A s  
mentioned earlier, the basement has the 
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potential to interfere with the current water Bove, In this case dewatering operations would be 
necessary during construction and adequate drainage should be provided to allow the r'-establishment o f  tile natural groundwater flow down-slope, to ensur that prop y i a tile art s well drained and to prevent any potential effects Of water Pressure on tile existing house and on neighbouring properties. 

It is understood that a rainwater collection system will be provided, so that water falling into the properties can be stored and re-used. 

A drainage blanket could be provided beneath the basement slab in order to facilitate water flow underneath it and the slab could be designed for water pressures and uplift. 

Soil Make-Up over the Basement Roof 
It is understood that soil make-up is to be placed over the basement noof in tile courtyard area, The suit make-up should ensure that water ruir-off can effoctively and rapidly drain across the courtyard area, in order to avoid the formation o f  pending and wet areas. 

It is understood that the make - up will include 60horn permeable brick paviors oil Somma crushed stone laying course oil 300hurn o f  sub base entailed gravel, on a geotextile membrane. This composite spatial will be placed above an insulation layer sited above the basement roof and falling at 1:80 towards a galley at the cantre o f  the courtyard, where there will be located a below ground water holding tank with a controlled pumped output to the existing drainage 
system, 

Where paved areas are created, the held landscaping should be adequately sloped to allow surface waton roul-off and pulleys should be provided to discharge water. 

Conclusions 
Subject to suitable ground investigation, we do not expect the construction o f  tile new basement 
to cause adverse changes to groundwater conditions. If  necessary in the event o f  unfirvourable ground conditions an appropriate drainage system could be adopted. 

Referene,ev : 
Barton N. (1962): The Lost Rivers o f  London. Historical Publications Ltd 
CIRIA Special Publication 69 (1989), The engineering implications o f  rising groundwater levels in the deep aquifer beneath London 
Environmental Agency (2006): Groundwater levels in tile Chalk-Basal Sands Aquifer in the London Basin, 
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