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7.0

Location of puhlic highway

The scheme drawings for the proposed development show retaining walls that should be sufficient
tomaintain the stability of the adjacent road and associated infrastructure. There is nothing unusual
or exceptional in the proposed development or the findings of the investigation that give rise to any
concerns with regard to stability over and abave any development of this nature.

Founding depdhs relative to neighbaurs

The basement has been designed to ensure that the deepest section is most remaote from neighbours.
The outer areas of the besement are proposed to extend to a depth of 2.5 m and the excavations can
be reedily maneged using standard enginesring solutions to ensure that the stability of the adjacent
foundations is maintained. These solutions include preventing excavation within & zone that would
lead to instability, and constructing retaining walls in limited panel widths to ensure thet no more
genetel stability problems arise. The investigation has not highlighted any issues that give rise to
concerns regarding the effectiveness of these normal engineering solutions at this particular site.

CONCLUSIONS

A Land Stability Assessment, also referred to &s a Slope Stability Assessment, has been carried
out following the information and guidence published by the London Borough of Camden.
[nformation from & Site [nvestigation has been used to assess potential impacts identified by the
SCrECning process.

[t is concluded thet the proposed development is unlikely to result in any specific land or slope
stahility 1ssues.
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5.0 Surface Flow and Flood Impact Assessment
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1 INTRODUCTION

General Information

(=

ful

=
Fad
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The site is located in Belsize Park, London Borough of Camden and is currenthy
occupied by a single, detached dwelling. The site is less than 1ha, and is characterised
by the dwelling and & mixture of hard paved and permeable garden areas.

The site is shown in Flood Zone 1 of the latest Environment Agency Flood Zone maps,
and by definition the risk of floading from fluvial and tidal sources is less than 0.1% in
any year, The site is less than 1ha, and therefore a full flood risk assessment is not
required by Planning Policy Statement 25°.

The London Borough of Camden policy dictates that surface water and flood risk is
considered in this case primarily due to basement construction. This Surface Water and
Flonding impact aszessment has been produced to assess the risks of flooding from
other potential sources such as overland flow, groundwater, artificial water badies and
underground sewers. The impact of the proposed development on surface water
infrastructure is considered, ta form part of the Basement Impact Assessment.

Planning Policy

1.4

As part of the Local Development Framework (LDF), Camden adopted the Core
Strategy and Development Policies in November 2010. Policy C513 relates to flond risk
and states:

"Water and surface water flooding

e wil make Camoen 3 wafer efficient borough snd minimise the poteniis! for
suface water fooding by:

#  profecting owr existing drinking walter and fow' water infrastructure, fnclvding
Barow Hil Resenvol, Hampstesd Heath Resenvoln Highgate Resenvoir and
Kidderpore Resenoir;

* making sure development incorporstes eficient water and foud  water
infrastructure,

& requiring develnoment fo aveid harm fo Bhe water environment, water quality or
drainage systems and prevents or mitigstes local surface water and down-stream
flooding, especialy in areas up-hill from, and in, areas known fo be at nsk from
susce water fooding such as South and West Hampstead, Gosps! Osk and
Kings Cross (see Map 117

The Development Policies also include a palicy specific to basements as follows:
DP27 = Basements and lighbwell

.. The Council will only permit hasement and otfer underground develooment that
does not ceuse famm to the built and nsturs! environment and local amenity and
does not result in fooding or ground instsbiit... ¥

' Plamming Palicy Smtemant 25, Margh 2010

fage 1

16 Daleham Gardens, London Barough of Camaden FRA

Q= waTER| ENVIRONMENT

s
)]

1.7

The London Borough of Camden has strict policies with regards to basement
development within the Borough, therefore they have provided guidelines for “MNew
basement developments and extensions to existing basement accommodstion™. Farmal
planning guidance has alsc been released® setting out specific criteria for assessing the
impact of basement construction. As part of the Basement Impact Assessment (BIA), it
is necessary to consider "Surface flow and flooding’. A screening flowchart addresses
individual sources of potential flooding, and where a risk of flopding is present, a
scoping and impact assessment need to be undertaken as appropriate. This report
covers this component of the BIA.

In conjunction with ARUP, the London Borough of Camden produced a ‘genlogical,
hydrogeological and hydrological study for guidance on subterranean development™,

Location

1.8

The site is situgted on Daleham Gardens in Belsize Park, MNorth Londan — see Figure 1,

Existing Development

1.9

The totzl impermeable area on site s 233m® (0.0233ha) which constitutes
approximately 50% of the site. The existing dwelling has a lower ground flaor level,

1.10 A topographic survey of the site has been undertaken, and included as Drawing 1. The

survey shows Daleham Gardens falling in a southerly direction from a level of 50m
(arbitrary datum) to 48.5m along the length of the site. Ground levels are between
48m and 50m, and between 47.5m - 4Bm, at the front and rear of the dwelling
respectively, The finished floor level is at 50m. The finished floor level of the house s
therefore set above surrounding ground levels,

Proposed Development

1.11 Proposals include side and rear extensions, excavetion and extension of the lower

ground floor, a new basement with assodated light wells and |landscaping. The extent
of the lower ground floor, and basement is outside the building footprint of the existing
dwelling and therefore the total plan area to be formally drained will increase,

1.12 External areas will be landscaped to suit.

? | ondan Borough of Camaoen, Shaping Camden — Guidelines — New Basement Development and Extensions to Existing
Basement Acrommadation, February 2009

1 London Borough of Camdan — Camden Planning Guidance (CPG4) Basements and ighowels.
* BRUP Geoingical, Hydrogeoingical and Hydroagical Study - Guadante for SUaterranasn Develoament, Novamber 2010

7zge 2

E:\EWP Projects\2011\211338\02 ewp docs\07 reports\211338 rep planning appendices revP2.doc

QF034/ver_03

103 of 109

elliott wood partnership lip

September 2011



16 Daleham Gardens, London NW3 5DA

Basement Impact Assessment Appendices

"' elliottwood

16 Daleham Gardens, Londor Borough of Camden FRA

2 POTENTIAL FLOODING ON SITE

QL= WATER| ENVIRONMENT

Historic Information

21

2.2

2.3

24

Mo records have been found of the site flopding in the past from any of the sources
identified in PPS25.

It is noted in the Morth London SFRA® that a large area in the north of Camden was
affected by surface water flooding in August 2002, which was the result of heavy
rainfall inundating the public sewer system. A similar region of Camden was affected
by surface water/sewer flooding in 1975, In both instances the flooding that occurred
is understood to have been the result of high intensity rainfall inundating the main
sewer and causing manhales and gulleys to surcharge.

However, even during these high intensity events that have, on 2 occasions, affected
large parts of Camden, there is no record of the site or Daleham Gardens being
affected by surface water flooding.

Map 22 of the SFRA®, and Figure 15 of the ARUP study® show the roads which were
recorded as flooded in 1975 and 2002. Daleham Gardens is not highlighted on these
maps.

Tidal and Fluvial Flooding

2.5

2.6

2.7

2.8

2.9

In October 2004, the Environment Agency releasad updated floodplzain maps for the UK
based on the "IFLOW' project, & two-dimensional hydraulic modelling project. Figure 1
shows the latest "Flood Zone Map' for the River Thames in central London.

The flopdplain indicated in dark blue is the area that may be affected by the 1 in 200
event, neglecting the influence of any flood defences in the area. This is categorised by
the Emvironment Agency as Flood Zone 3. The light blue colour shows the additional
extent of an extreme flood (greater than 0.1% probability in any wear), and is
categorised as Flood Zone 2. Areas benefiting from flood defences are shown as
hatched.

The site is located in Flood Zone 1, approximately Skm north of the Thames at its
nearest location. By the definition of Flood Zone 1, the risk of the site being affected
by fluvial or tidal flooding is therefore less than 0.1% in any given year.

Although no area of London Borough of Camden is in Flood Zone 2 or Aood Zone 3,
there are several watercourses in the borough, the majority of which have been
culverted and are often referred to as ‘Lost Rivers’,

Figure 11 of the ARUP study® shows the watercourses in Camden, including culverted
sections. Tributaries of the Tyburmm are shown to the west and east of Daleham
Gardens. It is understood that these watercourses are culverted in the proximity of the
site and therefore form part of the wider sewer systam,

¥ Marta

Lamdan Steatogic Floed Aisk Assesgment, (Auquat 2004)
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Flooding from Sewers

2,10

211

212

Surface water flooding is typically the result of high intensity rainfall that is unable to
infittrate into the ground or enter the drainage system, ultimately following overland
flow paths. In an urban environment such as Camden, surface water runoff is disposed
of almost entirely via formal drainage systems, and conseguently sewer flooding and
surface water flooding (owverland flow) need to be considered in tandem in this
instance.

It i= reasonable to assume that adopted sewers have been designed to the 1 in 30 year
return period {in accordance with Sewers for Adoption &th Edition®), which is
considerably lower than the 100 year standard considered for fluvial flooding. As such,
sewer flooding is often more frequent but less severe than fluvial floading.
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Data collected from the 1975 and 2002 events were used to map areas of the borough
that are more susceptible to surface water flooding. This information was subseguently
used to inform Camden's supplementary guidence document on  basement
developments®. In this document, roads that were affected by either flood are known
as "secondary areas”, and roads affected by bath floads are known as "primary areas”.
Any proposals for a8 basement development located in a8 primary or secondary area
must indude a flood risk assessment,

® WheT ple (Masch 2008) Sewars for Adaption — & Dagign and Constniction Cuide far Develnpers. 65 Edkinn,

fage 4
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2.13 The site is not located in either a primary or a secondary area. The risk of sewer and
surface water flooding is therefore considered to be low in this region of London
Baraugh of Camden.

Flooding from Artificial and Lake Water Bodies

2.14 The Regent’=s Canal and Regent’s Park Lake are the nearest artifidal water bodies to
the site (reference Figure 12 of the ARUP Study)®. However at both locations water is
mot retasined above natural ground level and flooding as a result of infrastructure failure
is therefore not possible,

2.15 Figure 14 shows the Hampstead Hesth Surface Water Catchments and Drainage,
including the pond chains, in greater detzil. The site is not located within the
catchment of the pond chains on Hampstead Heath.

2,16 The risk of flooding from artificial water bodies i=s therefore considered extremely
unilikely.

Flooding from Groundwater

2.17 The underlying geology of Camden and the majority of Morth London consists of
Landon Clay, which typically has a very low infiltration rate. The Morth London SFRA®
motes that this clay i= over 100m deep in high lying parts of Camden. Consideration of
the Environment Agency’s groundwater maps confirms that the bedrock geology is not
an aguifer,

2,18 The SFRA also noted that there have been very few recorded incidents of groundwater
flooding in Morth London, none of which were located in Camden.

2.19 Acrording to the Ground Investigation’, groundwater was not encountered in any of
the exploratory boreholes during boring and excavation. London Clay Formation was
encountered below a thin layer of made ground and Superfidal Head Deposits
(maximum depth of 0.9m) to a depth of 20m below ground level (bgl).

2.20 Groundwater was subsequently recorded at approximately 5m bgl in three of the four
monitaring standpipes after approsimately 3 weeks. The fourth borehole remained dry.
Discussions with the site inwvestigation company suggest that the groundwater
encountered is not belisved to be indicative of the geologically significant local water
bearing strata.

2.21 The risk of the site being affected by groundwater flonding is therefore considered to
be wery low.

7 Sme Aralytical Services L (August 2011) 1S Dalsham Gardens - Report on 2 Ground Investigation

fage §
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SURFACE FLOOD AND FLOODING IMPACT
ASSESSMENT

STAGE 1: SCREENING

31

3.2

CPG4 includes & Surface flow and flooding screening flowchart for assessing the impact
of potential sources of flooding, as well as the impact of the development on flood risk
elsewhere.

The flow chart is set out with six gquestions, which are addressed with reference to the
zite and proposed development gt 16 Daleham Gardens as follows:

# Question 1: Is the site within the catchment of the pond chains on Hampstead
Heath?

Reference: Figure 14 of the ARUP Study
Answer: No

. Question 2:; As part of the proposed site drainage, will surface water flows (e.g.
volume of rainfall and pesk runoff) be materially changed from the existing
route?

Reference: Surface water runoff mechanisms and connection type and location
with receiving watercourse

Answer: No — surface and foul water from the dwelling will continue to drain to
the combined sewer in Daleham Gardens using the existing connection.

. Question 3: Will the proposed basement development result in a change in the
proportion of hard surfaced/paved external areas?

Reference: Totzl area of roof and external paved arsa following development
compared with the existing site.

Answer: Yes

. Question 4: Will the proposed basement result in changes to the profile of the
inflows (instantanecus and long-term) of surface weter being received by
adjacent properties or cownstream watercourse,

Reference: Proposed landscaping and drainage system to be implemented as
part of the development compared with the existing site. SUDS are reguired to
mitigate any increase in peak flow.

Answer: Yes
. Question 5: Will the proposed basement result in changes to the guality or

surface water being received by adjecent properties or  downstream
wiatercourses:
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3.3

3.4

Reference: Proposed landsceping and drainage system to be implemented as
part of the development compared with the existing site. SUDS are reguired to
mitigate any increase in peak flow.

Answer: No

According to CPG4, it is necessary to carry forward to the scoping stage of the
Basement Impact Assessment those matters of concern where the response is "yes'.
Therefore, it is necessary to consider Question 3 and 4 in more detail.

In addition:

. Question 6: Is the site in an area known to be &t risk from surface water
flooding, such as South Hampstead, West Hampstead, Gospel Oak and King's
Cross, or is it at risk from flooding, for example because the proposed basement
is below the static water level of a nearoy surface water feature?

. Reference: Consider the risk of flooding from surface water and artifidal water
bodies

. Answer: No — see chapter 2 for details. A Flood Risk Assessment is
therefore not required.

STAGE 2: SCOPING

3.5

3.6

Increasing the area of hard standing on site as result of development will increase the
volume and peak flow rate of surface water generated. In order to ensure that
gevelopment does not increase flood risk elsewhere, mitigation needs to be provided in
the form of storage onsite to attenuate the peak rate of surface water runoff. Where
possible it is also beneficial to prevent the addiional wolume of surface water
discharging from the site, although this is not always feasible.

A new drainage system is proposed for the development, which will capture runoff
from the entire house, not only the new extensions. The development will increase the
total hard standing ares to be formally drained by 54m?. The development will
therefore increase surface water runoff rates, and storage is reguired to attenuste
flows. Pesk runoff rates from the existing site, and from the site following development
need to be calculated. A drainage strategy needs to be developed, taking into
consideration the existing and proposed layouts, and storage needs to be provided in
the system to ensure that the peak rate of runoff does not increase following
development. SUDS should be prioritised.

STAGE 3: SITE INVESTIGATION AND STUDY

3.7

Chapter 2 of this report contzins information on the background of the project, the
various organisations and studies which have been consulted for data, as well as the
site investigations which have been undertaken. Surface water runoff is the only issue
which requires further consideration past the screening stage. The scoping stage of the
assessment identified the need for mitigation to minimise the impact of the
gevelopment on surface water flows,

Tage T
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3.8

3.9

3.10

Thames Water asset plan show a 965mm x 610mm combined public sewer in Caleham
Gardens. Combined sewer systems are common in this part of London.

A CCTV drainage survey of the existing below ground drainage network revealed that
the existing private system is also combined and discharges into the combined public
sewer, It is proposed to reuse the existing connection to the public sewer and
therefore the mechanism of drainege surfzce water from the site will remain
unchanged follawing development.

The Ground Investigation found a thin layer of made ground and superficial deposits
over London Clay proved to a depth of 20m. Infiltration technigues such as soakaways
are thersfore not feasible on this site.

STAGE 4: IMPACT ASSESSMENT

311

3.12

313

3.14

3.15

3.16

The site is underlain by London Clay and surface water runoff rates from permeable
areas are expected to be relative high for comparative Greenfield rates. The existing
site has an impermeable area of 233m* The development will increase the hard
standing {induding roof area) by 54m® to 287m2,

Micro Drainage has besn used to determine the peak surface water flow rate as 8l/s,
as well as to model the proposed drainage system.

The existing 150mm diameter combined drain connecting to the public sewer in
Daleham Gardens will be retained. & demarcation chamber will be installed to allow for
inzpection of the public owned drain. Mew, separate, private surface and foul water
sewer systems will be constructed for the development, draining to the existing
combinea sewer cannection.

Surface water runoff will be captured from external hard standing areas by trapped
gulleys and channel drains, and from the roof by rainwater pipes. Surface water
collecting at basement level will be pumped from a cavity drain using a rising main inta
a manhole upstream of the demarcation chamber. This manhale will alsa contain the
flow control to limit discharge to a peak rate of Bl/s.

The system has been modelled for a 1 in 100 year + 30% rainfall event, which shows
that 0.726m? of storage is reguired in addition to the storage contained inherently
within the system (i.e. in the pipes and manholes). & trench drain will be installed
glong the edge of the rear terrace. The trench will be 450mm wide, &00mm deep and
filled with 30% wvoid granular fill. A 100mm perforated pipe will be installed at the base
of the trench as a carrier pipe. The trench will capture runoff from the terrace and the
rear of the building.

Storage will be provided as part of the surface water drainage system to attenuate the
peak rate of runoff for a 1 in 100 year + 30% event to Bl/fs without causing floading an
the surface. The proposed development will therefore not increase surface water
runoff rates from the site. In practice the new surface water drainage system will
reduce flood risk elsewhere as it has been designed to the 1 in 100 year + 30%
standard, which is in excess of standards required by Building Regulations and Sawers
for Adoption.

Jage 8
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4 CONCLUSIONS AND RECOMMENDATIONS APPENDIX A — DRAWINGS

4.1 The site is located on Daleham Gardens in the London Borough of Camden. At present
the site is ocoupied by a detached residentizl dwelling. Proposals include side and rear Drawing 1 — Topographic survey
extensions, excavation and extension of the lower ground floor, a new bassment with
associated light wells and landscaping.

The drawing shows levels on the site, including carriageway fevel in Daleham Gardens,
ground levels to the front, side and rear of the building, and finished fioor levels of the

4.2 The latest online Environment Agency flood zone maps indicate that the site is located exiting dwelling.
in Flood Zone 1 (low risk), and the site is less than 1 hectare in area. In accordance
with PP525, a flood risk assessment is not reguired for the site. Local policy guidance
on basement developments specifies that all new basement developments located in
borough-defined areas at risk of surface water flooding nesd to be accompanied by a
flood risk assessment. The site is not located in an area defined as being at risk of
surface water flooding.

4.3 Al sources of flooding have been assessed and are considered to pose a negligible risk
to the site. While large areas in the north of the borough were affected by surface
water and sewer flooding in 1975 and 2002, the site itself was unaffected in either
event. The risk of surface water and sewer flonding are therefore considered to be low
in this region of Camden.

4.4 An assessment of Surface Flow and Flooding has been carried out consistent with the
requirements of the Camden Planning Guidance 4. The screening assessment identified
a potential impact of development on surface water runoff rates and therefare an
impact assessment was completed, A new surface water drainage system will be
constructed as part of the development to capture runoff from the site. Ground
conditions prohibit soakaways, and the site will continue to drain to the existing
150mm diameter combined sewer in Daleham Gardens. Storage will be provided to
attenuate the peak rate of runoff from the site to 8|/s for the L in 100 year + 30%
event without flooding the surface. The develapment will decrease the risk of flooding
from the site due to the improved standard of design.

4.5 It can be concluded that the proposed basement is at a low risk of flooding from all
sources, and that the proposed basement is considered acceptable in the context of
flood risk. Furthermaore, surface water runoff from the site will not increase following
development, and there will be no increase in flood risk elsewhere in the borough a5 a
result of the development.

Tzge # Fage 70
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Wimbledon

241 The Broadway
London

SW19 1SD

tel. (020) 8544 0033
fax. (020) 8544 0066

Central London

4 John Prince’s Street
London

W1G 0JL

tel. (020) 7499 5888
fax. (020) 7499 5444

Nottingham
Halifax House
Halifax Place
Nottingham
NG1 1QN

tel. 0870 460 0061
fax. 0870 460 0062

email: info@elliottwood.co.uk
www.elliottwood.co.uk

elliott wood partnership lip
structural and civil engineers

INVESTOR IN PEOPLE






