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I. INTRODUCTION

UK-Hydrosciences have been commissioned to undertake a hydro-geological flood risk
assessment of the proposed basement extension construction at Flat I, 31 Heath Drive, NW3
7SB with particular regard to the local groundwater regime and the risk posed by flooding. This
is in response to requirements laid out in the London Borough of Camden’s Core Strategic
Policy and in accordance with Planning Policy Statement (PPS) 25.

This report presents the findings of a desktop based study of the available conditions in the
surrounding area taking into account information gathered from published geological records
from the British Geological Survey, North London Strategic Flood Risk Assessment August
2008, prepared by lan Bakewell (Mouchel), RBKC Town Planning Policy on
Subterranean Developments, Phase |, scoping study, by ArupGeotechnics, June 2008,
Camden geological, hydrogeological and hydrological study by ARUP Hydrogeolocical
Report (3nr documents) Text/Appendices/Figures, adopted version 2010, information on
groundwater conditions, the Environment Agency, GroundSure Flood Report and previous
borehole logs from the records of the British Geological Survey, for all other sources please
refer to the bibliography of the document.

Using this information conclusions are drawn on the possible impact of the proposed basement
structure on the local groundwater and drainage regime.

Planning Policy Statement 25 (PPS25). In simple terms PPS25 requires local planning
authorities to review the variation in flood risk across their district and to steer vulnerable
development towards areas of lowest risk.

A full description of flood risk vulnerability classification can be found within PPS25 Table D.2.
Where this cannot be achieved and development is to be permitted in areas that may be subject
to some degree of flood risk, PPS25 requires the Council to demonstrate that there are
sustainable mitigation solutions available that will ensure that the risk to property and life is
minimized (and most certainly not increased) throughout the lifetime of the development,
should flooding occur.

What is a Strategic Flood Risk Assessment (SFRA)? This is a document commissioned by
most London Boroughs with regards to flooding risk within its jurisdiction, they have been put
together in order to set out the guidelines needed to mitigate any risk of damage to persons or
property within the area as well working towards strategic management for the future, the
following key objectives within the SFRA are outlined:

e To collate all known sources of flooding, including river, surface water (local drainage),
sewers and groundwater, that may affect existing and/or future development within the
Borough;

e To delineate areas that have a ‘low’, ‘medium’ and ‘high’ probability of flooding within
the Borough, in accordance with Planning Policy Statement 25 (PPS25), and to map
these:




- Areas of ‘high’ probability of flooding are assessed as having a | in 100 or
greater chance of river flooding (>1%) or | in 200 (>0.5%) chance of tidal
flooding in any year, and are referred to as High Risk Zone 3;

- Areas of ‘medium’ probability of flooding are assessed as having between a | in
100 and | in 1000 chance of river and/or tidal flooding (1% to 0.1%) in any year,
and are referred to as Zone 2 Medium Probability;

- Areas of ‘low’ probability of flooding are assessed as having a less than | in 1000
chance of flooding (<0.1%) in any year, and are referred to as Zone | Low
Probability.

e  Within flood affected areas, to recommend appropriate land uses (in accordance with
the PPS25 Sequential Test) that will not unduly place people or property at risk of
flooding.

e  Where flood risk has been identified as a potential constraint to future development,
recommend possible flood mitigation solutions that may be integrated into the design
(by the developer) to minimise the risk to property and life should a flood occur (in
accordance with the PPS25 Exception Test).

' Sourced from the Environment Agency National Property Dataset (2006).

It is understood that a subterranean development can have an impact on the water environment
beyond the site where it takes place by altering the flow of water above and below ground and
changing where water is absorbed or rises to the surface. For example, the construction of a
basement could cause surface water flooding if its location forces water to the surface or could
cause flooding elsewhere if the movement of water below ground is altered. Changing water
movements can alter soil conditions in the wider area.

Further information regarding proposed water management systems is presented in Appendix B
of this report.




2. SITELOCATION

2.1 General

The site is located at Nr. Flat I, 3|1 Heath Drive, NW3 7SB.

The property is located in the London Borough of Camden. Heath Drive is located between
Finchley Road (A41) and Hampstead Village, Its location is therefore in close proximity to
Hampstead Heath. The nearest transport stations are Hampstead Tube Station and Finchley and
Frognal Train Station High.

A site location [map] is presented in [6.1] & [6.2] Figure .

2.2 Proposed development

The proposal is to form a basement below the existing lower ground floor of the existing
property, which is a substantial brick built house.

The property is a family dwelling and the additional space is intended not to be solely habitable
as a self-contained dwelling, as such the risk to life has been fully considered and steps taken to

ensure all risks will be considerably reduced or eliminated.

Details of the water management systems are presented in Appendix B.




3. GEOLOGY AND GROUNDWATER CONDITIONS

3.1 Published Geology

According to British Geological Survey the site lies on the London Clay Formation, the most
widespread and best known of the English Paleogene deposits and accounts for the greater part
of the Paleogene outcrop in the London Basin. It forms an ideal medium for tunneling and its
presence below Greater London has facilitated development of this nature.

3.2 London Clay Formation

London Clay-Up to I50m Fine, sandy, silty clay. The London Clay Formation is an over
consolidated firm to very stiff, becoming hard with depth, fissured, blue to grey silty clay of low
to very high plasticity. The upper and lower parts may contain silty or fine grained sand partings.
It also contains, within it, laminated structured, nodular claystone and rare sand partings. The
London Clay is approximately 90m thick in the area. The London Clay is relatively impermeable
and this is confirmed by the relatively low permeability typically 1x10-9 m/s and lower. (See appendix D)

3.3 Available ground investigation information

Numerous local reports were taken from the archives of the British Geological Society and a
site investigation borehole tests in the surrounding area have been examined in order to
confirm the general geology of the area. The factual reports are included as Appendix B.

3.4 Agquifer classification

The London Clay is classified as an aquitard, although is slightly more permeable where
weathered or where it has a higher proportion of sand. An Aquitard is a zone within the earth
that restricts the flow of groundwater from one aquifer to another. An aquitard can sometimes,
if completely impermeable, be called an Aquiclude or Aquifuge. Aquitards comprise layers of
either clay or non-porous rock with low hydraulic conductivity. From Ist 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 the Environment Agencies Groundwater Protection
Policy (GP3) and the Water Framework Directive (WFD) and is based on British Geological
Survey mapping.

3.5 Groundwater

The London Clay has a relatively low permeability to ground water. In essence, the London Clay
presents an almost complete barrier to groundwater. In practice, this barrier is not complete:
groundwater can permeate slowly through intact London Clay (typically at about the same
speed that human hair grows), and it can move more quickly along any fissures and cracks in the
clay, and through localized zones that contain a higher proportion of silts or sands. However,
even in the presence of fissures or silty zones, ground water flow rates in the London Clay are
significantly slower than in the River Terrace Deposits. The clayey minerals in the London Clay
make it responsive chemically to water. (See appendix D)

Moisture present within the clay can bond chemically with particles of clay minerals, and cause
the particles to swell. The well-known phenomenon of the seasonal swelling (in wet winters)
and shrinkage (in dry summers) of London Clay is caused by this chemical bonding.




3.6 River Terrace Deposits

According to British Geological Survey the site lies on River Terrace Deposits over the London
Clay Formation, the most widespread and best known of the English Paleogene deposits and
accounts for the greater part of the Paleogene outcrop in the London Basin.

The River Terrace Deposits locally comprise of the Taplow Gravels, Flood Plain Gravel and
Boyn Hill Gravels, these were deposited between 130,000 to 190,000 years ago during ice age
conditions when the flow of the Thames was considerably stronger than today, the Lithological
Description of these formations is “sand and gravel, locally with lenses of silt clay or peat” the
upper boundary being at the surface with an average thickness of between 5m to 9m resting
with a sharp base on the bedrock geology e.g. London Clay, these formations are classed as
Aquifers and do not impede the flow of water allowing surface water to percolate through to
the relatively impermeable London Clay Formation, locally at the site a layer of made ground is
present which also is comprises of sand, gravels, silted clays, brick and flint fragment and other
evidence of human occupation.

4. SITE SPECIFIC OBSERVATIONS
4.1 Location Categorization and Site Specific Findings

In figure 6.20 — Map 13 of the North London Strategic Flood Risk Assessment, we have an
extract showing the sewer flooding incidents by postcode. Here we have shown the
approximate location of NW3 7SB and we can see that this area has no recorded incidents. This
is also confirmed in the Groundsure report in appendix C (pages 18-19) where it states that
within a 250m radius of the site there has been no historic flooding.

In fig 6.21 — Map 12 of the North London SFRA, we see an extract showing the groundwater
contours of the area surrounding the site. The site is situated above the highest contour which
is denoted in light green at 90m depth below ground level. The Groundsure report states in
appendix C (page 20) that the susceptibility to groundwater flooding in the search area based on
underlying geological conditions has limited potential, therefore subject to the site specific
borehole records, there is a low likelihood for groundwater to reach the surface.

Fig 6.22 shows the Environment Agency’s map for risk of flooding from surface water. We can
clearly see that Heath Drive is denoted in the light blue colour descending to medium blue. The
site is located in the lighter blue indicating that the risk is low.

In figure 6.23 we have an extract form Figure 8 of the Arup Hydro-geological Figures 1-10 —
Aquifer Designation. The site is denoted in the pink shade which represents an
‘Unproductive Strata’, these are rock layers or drift deposits with low permeability that have
negligible significance for water supply or river base flow.

Figure 6.24 shows an extract from a topographical map (figure 10 FROM Camden’s Geological,
Hydrological and Hydrological Study). The approximate location falls between the mid orange
to dark orange giving an approximate range of between 70 — 80, showing that the site is situated
on a decline.




Finally in figure 6.25 we see a map showing the historic rivers from the ‘Lost Rivers of
London’, by Nicholas Barton, 1972. We can clearly see that Heath Drive seems to follow one
of the main tributaries of the River Westbourne, which is now built over and eventually empties
out into ‘The Serpentine’ at Hyde Park and then on into the ‘River Thames’. Interestingly the
Environment Agency’s map (fig 6.22) shows the blue denoted colour for surface water flooding
has an almost direct correlation to the path of this tributary. While this is noted, we cannot
suggest its significance excepting to state that this tributary can both contribute to both the run-
off from of surface-water swell but also could contribute to the swell during periods of high
rainfall.

The overall findings so far are shown in the table below which will be considered in conjunction
with the soil conditions and mitigating circumstances in the conclusions of this report.

Flood Risk from rivers and/or tidal Very low None
sources

Groundwater Flooding Susceptibility Limited Potential See conclusions and
Areas Recommendations
Historic Flooding None None

JBA Consultants assessment of

surface water (pluvial) flood risk High See Recommendations
within 25m of the centre of the site
JBA Consultants assessment of Negligible See recommendations

surface water (pluvial) flood risk at
the of the centre of the site

4.2 Soil investigation

We will now review the site specific soil sample boreholes taken on the 16t of April 2015 and
two sample of boreholes form the British Geological Survey website in order to check the
consistency of the soil structure with in the general area. Please see Appendix A for the location
of the site investigation and the borehole samples.

The first site specific borehole carried out by Sub Surface South East Ltd on I6thApril 2015
goes down to a depth of .70m (mini pile). For the first .30m we see made-ground with dark
brown slightly gravelly sandy silty clay with gravel size fragments of fine stone and brick. The
borehole stops as it meets a concrete slab and the borehole is discontinued after another 40cm.
The second borehole shows made-ground down to .30m, then down to .50 we see light brown
mottled orang gravelly sand with fragments of stone and brick. Moving down to Im we see soft
brownish and orangy grey mottled gravelly sandy silty clay with gravel size fragments with brick
and clinker. From Im to 1.9 we see soft to firm low strength brown orange mottled grey
gravelly silty clay with lenses of dark grey ashy sand and gravel sized coal fragments and again
fragments of brick and stone.

After 1.9m we see stiff strength brown and occasional grey mottled silty clay and at 2.9 we have
sandstone/ironstone cobble, the borehole stops at 5.45m showing stiff medium strength brown
and occasional grey mottled silty clay and is declared dry with almost 100% recovery.

In the final borehole we see made—ground down to .50m and moving down to Im we see made-
ground soft brownish and orange grey mottled gravelly sandy silty clay with gravel sized
fragments of brick, clinker and concrete.




Moving down to |.9m we see made-ground soft to firm low strength brownish orange mottled
grey gravelly silty clay with lenses of dark grey ashy sand and gravel sized fragments of coal at
I.3m and again we also see fragments of brick, clinker and stone. Then continuing down to
5.45m we see firm becoming stiff medium strength brown and occasional grey mottled silty clay.
At 2.9m it was also noted that there was sandstone/ironstone cobble. The final comments
towards the end of the borehole, state stiff medium brown and occasional grey mottled silty
clay.

Next we will look at some sample boreholes from the BGS website, the first sample is
TQ28NEI 19 which is located west of NW3 7SB, two streets away. There are four boreholes
taken on this site, the first shows made-ground down to 1’9" (.3m), moving down to
14°6”(4.45m) we see mottled grey and brown clay silt becoming brown and more sandy below
7ft(Claygate beds). Then moving down to 19°6”(5.97m) wwe see light grey-brown sandy clay silt
with more clay below |7ft. And finally moving down to 50ft (15.24m) we see stiff dark grey silty
clat with slightly fissured and very stiff after 40ft (London clay.

The second sample borehole is TQ28NE04 situated north east of NW3 7SB close to the top
of Heath Drive, here we have two boreholes going down to 82ft(24m) and 60ft18.24m)
respectively. The first shows made ground down to about Im and going down to 41ft(I2m) we
have firm brown clay with layers of sand then on to the end of the borehole we have silty layers
of silty clay. The second borehole again show similar results with silty clay and sand brfore the
last 10ft where it becomes grey clay down to 42ft.

With regards to groundwater flooding susceptibility, as mentioned earlier in section 4.1,
potential for groundwater flooding to occur at surface is not indicated and the borehole findings
of the underlying geological conditions suggest that surface water would percolate with
reasonable efficiency in a given time scale, however this might not withstand if any prolonged
inclement weather or flash flooding, we therefore have in our recommendations measures
which would mitigate such an event.
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5. CONCLUSIONS

5.1 Current hydrological regime

The ground and groundwater conditions indicate that precipitation falling on the site where not
already collected by gulley’s from roof and hard standing has and will continue to infiltrate
through the made ground and silty clay passing downwards until it reaches the top of the
relatively low permeability London Clay formation where the direction of flow will become
lateral contribution to local groundwater. Vertical infiltration of rainwater is likely to be very
limited at this site and the development should not affect the existing local groundwater sewers.
Therefore due to the nature of the proposed works not extending beyond the existing footprint
of the building, it will not burden the existing sewers and the fact there has been no historic
flooding we can conclude the statistical risk of flood is lower on this site than the surrounding
area, we therefore conclude there is a lower risk of flooding to this specific site and we assess it
as having a less than | in 1000 chance of flooding (<0.1%) in any year, and are referring it to as
‘Zone I’ (Low Probability).

5.2 Recommendations for proposed basement construction.
In accordance with PPS 25 we make the following recommendations in order to ensure that the
current hydrological regime will not be burdened by this development;

I.  The installation of a type “C *“cavity drain as a fast line defense against groundwater
flooding the basement.

Il.  The installation and continued active maintenance of a sump fitted with ‘dual’ pumps
capable of discharging 2 I/s installed as standard. These to be fitted with a high level
alarm with battery backup to warn in the event of pump failure.

lll.  In addition we advise the provision of anti- backflow valves at basement level; this
will enhance the prevention of flooding from surcharged public sewers.

IV.  We also recommend that localized measures for flood mitigation such as brick up-
stands around the new light well should be installed and furthermore any new
external hard-standings should be set to falls away from the property preferably to
storm gulleys.

V.  The provision for access for maintenance of all existing drains and proposed drains
via manholes are recommended.

VI.  The provision and maintenance of unrestricted access to an upper level in order for
people to escape at all times.

VIIl.  Finally a localized drainage search i.e. ‘Con29DW’ with Build-Over Agreement
would be recommend before any works commences in order to ascertain whether
any drainage facilities are shared, as we also provide this service we would be happy
to you with a quotation upon request.

UK-Hydrosciences therefore, with the above recommendations in place, advise that the

proposed development has an acceptable flood risk within the terms and requirements of PPS
25.
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Figure 6.10 — Location & Site Map
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Figure 6.20 - Flood risk maps
Map |3 of the North London Strategic Flood Risk Assessment — Extract of the Sewer Flooding
Incidents by Postcode.

Legend

[ " Borough Boundaries Flooding Events 6-7

— Watercourses Total 89

— Canals ] Bl 1012
1 Bl 1319
23 Bl 2044
4.5 Bl 4569

14




Figure 6.21 - Flood risk maps cont
Map 12 of the North London Strategic

Legend

|_ 4 Borough Boundaries
= Watercourses
- Canals

© Borehole

Flood Risk Assessment — Groundwater Contours

Groundwater Contours — 5()

Depth below Ground Level (m) — g

10 70
20 80
= 30 90

—_— 40

15




Figure 6.22 - Geology Map & Water Features
Environment Agency Map — Showing the risk of flooding from surface.

16




Figure 6.23 - Geology Map & Water Features
Figure 8 of the Arup Hydro-geological Figures 1-10 — Aquifer Designation
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Figure 6.24 - Geology Map & Water Features
Figure 8 of the Arup Hydro-geological Figures 1-10 — Topographic
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Figure 6.25 - Flood risk maps
Historic Rivers of London Map - Lost Rivers of London, by Nicholas Barton, 1972.

Environment Agency map- Showing surface water flooding appears to follow the path of one
of the main tributaries of the River Westbourne, which now runs underground.
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Appendix A - Site investigation records

Note: Below is a map from the Geology of Britain Viewer from the British Geological Survey’s
website showing the available boreholes in the NW3 7SB area, in this section, as well as the site specific
record, we have taken two samples circled in red from the area for comparative purposes.
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NW3 7SB - Site Borehole Report
This report was carried out by Chelmer Site Investigations on 16" April 2015
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NW3 7SB - Site Borehole Report continued
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NW3 7SB - Site Borehole Report continued
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NW3 7SB - Site Borehole Report continued
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NW3 7SB - Site Borehole Report continued
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NW3 7SB - Site Borehole Report continued
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NW3 7SB - Site Borehole Report continued
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NW3 7SB - Site Borehole Report continued
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NW3 7SB - Site Borehole Report continued
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NW3 7SB - Site Borehole Report continued
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NW3 7SB - Site Borehole Report continued
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Sample Borehole Record

BGS TQ28NEI 19 — West of NW3 7SB.
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Sample Borehole Record continued.....
BGS TQ28NEI04 — North East of NW3 7SB.
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Appendix B - Flood Report by GroundSure
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Appendix C - Sustainable Urban Drainage Systems (SuDs) Water management systems
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http://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CDIQFjAA&url=http%3A%2F%2Fwww.camden.gov.uk%2Fccm%2Fcms-service%2Fdownload%2Fasset%3Fasset_id%3D2600159&ei=wY_-UKL5Nc3B0gWBt4DYDA&usg=AFQjCNHZjxpeRrwwslNGA-ICRXo1Ztd_wA&bvm=bv.41248874,d.d2k
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/7772/pps25guideupdate.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/7772/pps25guideupdate.pdf
http://www.bgs.ac.uk/home.html?src=topNav
http://www.bgs.ac.uk/data/boreholescans/
http://www.environment-agency.gov.uk/
http://www.environment-agency.gov.uk/homeandleisure/37837.aspx
http://www.environment-agency.gov.uk/homeandleisure/37837.aspx
http://www.bgs.ac.uk/home.html?src=topNav
http://www.bgs.ac.uk/data/boreholescans/
http://www.environment-agency.gov.uk/
http://www.environment-agency.gov.uk/
http://www.environment-agency.gov.uk/homeandleisure/37837.aspx
http://www.environment-agency.gov.uk/homeandleisure/37837.aspx

Definition of: Unproductive Strata,
http://www.geostore.com/environmentagency/WebStore?xml=envi
ronmentagency/xml/datalLayers ADMBG.xml

London Clay Formation;
http://www_bgs.ac.uk/lexicon/lexicon.ctm?pub=LASI

Aquifer Classification;
http://en_wikipedia.org/wiki/Aquifer#Classification and
http://maps.environmentagency.gov.uk/wiyby/wiybyController?topic=
drinkingwater&layerGroups=defaul t&lang
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http://www.geostore.com/environmentagency/WebStore?xml=environmentagency/xml/dataLayers_ADMBG.xml
http://www.geostore.com/environmentagency/WebStore?xml=environmentagency/xml/dataLayers_ADMBG.xml
http://www.bgs.ac.uk/lexicon/lexicon.cfm?pub=LASI
http://en.wikipedia.org/wiki/Aquifer#Classification
http://maps.environmentagency.gov.uk/wiyby/wiybyController?topic=drinkingwater&layerGroups=default&lang
http://maps.environmentagency.gov.uk/wiyby/wiybyController?topic=drinkingwater&layerGroups=default&lang
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