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Geo-Environmental

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.

Geo-Environmental Services Ltd
28 Crescent Road, Brighton, East Sussex, BN2 3RP
T: 01273 699 399 F: 01273 699 388 E: mail@gesl.net W: www.gesl.net

Geo-Environmental Services Ltd incorporated in England number 3214980 VAT number 679544479
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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:

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

e Zone Il - a 400 day travel time from a point below the water table.

e Zone lll - 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:

e 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.

e 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 ¢.8.0m bgl and is therefore unlikely to
be encountered within the depth of a single storey basement ¢.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 ¢.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

(A~

ANTHONY POTTER B.Sc (Hons.), M.Sc., F.G.S.
Senior Geo-Environmental Engineer
Email: anthony@gesl.net
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© Environment Agency copyright and database rights 2011. © Ordnance Survey Crown copyright. All rights reserved. Environment Agency, 100026380.
Contains Royal Mail data © Royal Mail copyright and database right 2011.

Flood Map - Information Warnings

Manchester Ship Canal

Flood Mapping of the Manchester Ship Canal in Trafford, Salford and Warrington may be subject to revision as a result of
representations. For further information please contact the Environment Agency on 03708 506 506.

Users of the Flood Zone Map should be aware that we have received a Judicial review challenge to the mapping of the
Manchester Ship Canal at Trafford, Salford and Warrington on the ground that the preparation of the map is flawed In
respect of our consideration of the role of the sluice gates in preventing flooding.

We are defending the challenge and believe and are advised that it is ill-founded. Nevertheless, pending determination of
the challenge, users of the map need to consider whether the existence of the Challenge, and the basis of it, affects the
weight they judge may be given to the zoning of the Manchester Ship Canal within the Flood Map.

More about flooding:

Understanding the flood map

A more detailed explanation to help you understand the flood map shown above.

Current flood warnings

We provide flood warnings online 24 hours a day. Find out the current flood warning status in your local area.

Flood map - your questions answered

Answers to commonly asked questions about the flood map.

creating a better place

http://maps.environment-agency.gov.uk/wiyby/wiybyController?topic=floodmap&lay... 18/01/2012
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Other topics for this area... Groundwater

JNw3 6xU | Groundwater E
Map legend NW3 6XU at scale 1:75,000

Text only version@®
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http://maps.environment-agency.gov.uk/wiyby/wiybyController?value=NW3+6XU&l]...

© Environment Agency copyright and database rights 2011. © Ordnance Survey Crown copyright. All rights reserved.
Contains Royal Mail data © Royal Mail copyright and database right 2011.

Environment Agency, 100026380.
Tell me more

British Geological Survey Aquifer data:

The Aquifer Extents are not displayed at scales greater than 1:75,000 (Ordnance Survey 1:250,000 scale) as the data
was only modelled to this level and is not accurate pass this.

New BGS Aquifer Designation Maps
From 1st April 2010 new aquifer designations replace the old system of classifying aquifers as Major, Minor and Non-

Aquifer. This new system is in line with our Groundwater Protection Policy (GP3) and the Water Framework Directive
(WFD) and is based on British Geological Survey mapping.

Groundwater Source Protection Zones data:

The Source Protection Zones are not displayed at scales greater than 1:20,000 (Ordnance Survey 1:50,000 scale) as
the data was only modelled to this level and is not accurate pass this. They should not be compared against field

boundaries.
Groundwater Source Protection Zones

Groundwater provides a third of our drinking water. We ensure that your water is safe to drink defining Source

Protection Zones. These zones help to monitor the risk of contamination from any activities that might cause pollution
in the area.

Facts and figures of our groundwater resources

Find out more about groundwater and groundwater levels.

18/01/2012
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Tell me more

British Geological Survey Aquifer data:

The Aquifer Extents are not displayed at scales greater than 1:75,000 (Ordnance Survey 1:250,000 scale) as the data
was only modelled to this level and is not accurate pass this.

New BGS Aquifer Designation Maps
From 1st April 2010 new aquifer designations replace the old system of classifying aquifers as Major, Minor and Non-

Aquifer. This new system is in line with our Groundwater Protection Policy (GP3) and the Water Framework Directive
(WFD) and is based on British Geological Survey mapping.

Groundwater Source Protection Zones data:

The Source Protection Zones are not displayed at scales greater than 1:20,000 (Ordnance Survey 1:50,000 scale) as

the data was only modelled to this level and is not accurate pass this. They should not be compared against field
boundaries.

Groundwater Source Protection Zones
Groundwater provides a third of our drinking water. We ensure that your water is safe to drink defining Source
Protection Zones. These zones help to monitor the risk of contamination from any activities that might cause pollution
in the area.

Facts and figures of our groundwater resources

Find out more about groundwater and groundwater levels.

http://maps.environment-agency.gov.uk/wiyby/wiybyController?value=NW3+6XU&I... 18/01/2012
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Groundwater Source Protection Zones data:

The Source Protection Zones are not displayed at scales greater than 1:20,000 (Ordnance Survey 1:50,000 scale) as
the data was only modelled to this level and is not accurate pass this. They should not be compared against field
boundaries.

Groundwater Source Protection Zones

Groundwater provides a third of our drinking water. We ensure that your water is safe to drink defining Source
Protection Zones. These zones help to monitor the risk of contamination from any activities that might cause pollution
in the area.

Facts and figures of our groundwater resources

Find out more about groundwater and groundwater levels.

http://maps.environment-agency.gov.uk/wiyby/wiybyController?value=NW3+6XU&I... 18/01/2012
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of sand ; ; .
Very sandy brewn clay a2k 4:|. e '.rw:nl.
Silt with layers of silty cloy 11 475 i
’ _ Soft brown mottled silty cloy = 2} ' &0 i
¢ Silt with layers of silty elay 8 &3 ]
" Fiim sty blue clay 1] 7 on :
Hard blue cloy with layers of .
' i sond 37} : k
| 119 £
| = | j
I B/HL (1968) g
ZEME] 0% PHo o
‘I Thicknass Depth ‘m! Ii c. 50 *“:
I ) () (i) ooz, 26dl. ;
i Dirty sand 4 '
Silty cloyey sand a8 4
Silty grey clay 42
Silty sand & 44 ee
SR i
Gray silt (liquid) 10 y 50 :
Grey clay 10 &0 8 [.
70

! KEY PLAN AT BACK OF REPORT.
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LT3 Jurction of Hompsteod High Sireel ond Heoth Street.

Height 344 f1. ©.D.

Thickness

. (ft)

; Concrete 2%
Rukble, bricks & stanes &3

Brown loomy cloy 53

Blue clay 128

Blue sandy cloy 503

78

| tondon Cloy NO KEY PLAN

(Station tunnel introdos 177 fi. below ground lavel).

Depth
(ft)

2%

144
274

' i, BOREHOLES SUNK AT BRANCH HILL LODGE

8/G (1951)
Height 381. 99 f. ©.D.

"Maode ground
Brown sandy clay
Leamy sand
Brewn sondy clay
Grey sandy clay
Brown sandy clay
Blue sandy cloy

B/H (1951)
Height 427. 44 ft, O.D.

Soil and stones

Brown sondy clay

Sandy cloy and pebbles
" Brown sandy clay

Loamy sand

Brown sandy cl n.y'

White loamy sand

A L oeme .

Thickness

Toasne[1°!

Aklo . Feos
Depth
(ft)

4 i
Lof

T Jaenik/io2.
(f) Abes @wot.

10 o
s
213
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P W,zfﬂa:/fm

BOROUGH OF HAMPSTEAD, 26523550

o 26¢
_“"l,rr\'ﬂ'ﬁr""1
R;' el Y qufl-q%
[ '..ﬂ-ﬂt - “ﬂ ;
* o .= OUSING ARCHITECT'S DEFARTMENT,
VOUR ARF. e 222, HAVERSTOCK HILL,
CHARTRAES ARCHITECT P Wmfl”;"ﬁ . M.W.3.
HOUSING ARBCHITECT 1lt
Siknem waupatias nnleen] g o DBGEHIJE:, 1963"
The Director, ﬂ oA b~y |'" &
et

Geoleogieal Survey E Museum,
Exhibiticn Road, 2=
Bouth Kensington,5.W.7.

Dear Sir,

Llo2,Fitzjohn's Avegus N.W.5.

I refer to Circular No.1B/62 from the Ministry of Housing

s0d Local Govermeeut end enclose coples ef the following documents,
for your information, giving details of the trial boreholes that

were sunk on this site during July 1963:-
1/1250 0.8.5heet showing the loeation of the site

Draving No.B899/h showing the position of the boreholes on the

site.

The following deposite vere encountered in the borsholes:-

Depth b
No.l Boring o B e ll.l‘l'fl.::?'
Topscil 3ton 3"
Brown fipe sand with & 1ittle silt and mmall
clay pockets 1h1g 17'0" 41y
Bt1ff to very stiff lamimated grey sandy clay T T T
and browvn silty fipe sand 13'0" 30'o"
Total from surface oo Io'o"
No.2 Boring ! 1
Made ground (samd, ashes, stones etc.) 2" 24"
Yellow/brown fine sand with a little eilt
end small clay pockets 156" 176" 4gun
Stiff laminated grey sandy clasy and orange/ o !
brown silty fine sand 126" 3p'Q"
Total from surfece 3o'o" 00"
fanntﬂ:
17/01/2012
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. TQ22ME fog-

2652 P50
25 G
The Director Contimmticn Sheet Fe.l
Geological S:I:ﬂ_e; & Museum = %‘2‘%3
- 3 Depth below
.3 Bori 1251 on
b et Zpickness —murface,
Topsoll agn 2767 1y
Stiff lamivated grey sandy clay and brown b =S
Bgym pilty fipe sand 116" 1hroM
‘%= | Yeliow/brown silty fime sand, clayey at p
some levels 19'0" 33" £
Coarsely laminated grey sandy clay and orange/ B e L
Clowepls | brown silty sand Lot 370"
Y. |Brown silty very fins sand with trace of o
elay 3g" o borg"
Total from surface Loro" Lpton
4%
No.l Boring -
Made ground (clayey sand, gravel, topsoil,
ete. ) Frgm rgh
HSandy ¢lay with stopes 1" Ligh gy
Firm to stiff laminated grey sapdy clay > :
and silty fipe sand 15'4" _EQ"D'"
Total from surface 200" 20t
e ——————
Yours faithfully,
Hous Architect.
Encls:
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