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1.0 Introduction

1.1. Background

1.1.1. Enzygo Geoenvironmental Limited have been commissioned to undertake a Basement Impact
Assessment which will include a detailed desk study and site investigation to establish ground
conditions and groundwater levels. The report assesses the impact of the proposed
development in relation to the proposed basement to be constructed underneath the central
areas of the site (Ham Close, Ham, Richmond Upon Thames, TW10 7PG) as per the basement
drawing given in the Appendix A.

1.1.2. The Richmond Basements Assessment User Guide (2021) published by METIS consultants and
on behalf of London Borough of Richmond Upon Thames has been utilised.

1.1.3. The initial stage undertaken is a Screening Assessment in order to identify what, if any further
assessment is required to support the planning application for the proposed development.

1.2. Objectives
1.2.1. The objectives of this document are:

. Undertake a preliminary review of available information on the site and the proposed
development.

o Review the risks posed by the proposed basement construction to the proposed
buildings, neighbouring buildings and the environment;

J Screen out those risks which can be dismissed, and

Identify areas where further assessment should be undertaken (Scoping).

1.3. Sources of Information
1.3.1. Background information was sought from the following sources.

. Previous Desk study information undertaken by Chelmer Consultant Services (11
August 2017) Ref DTS/9324 (Copy is given in Appendix D).

. Available borehole records;

. Ground investigation report by Enzygo Geoenvironmental Ltd (CRM.1027.087

GE.R003C).
° Geological records;
. Historical Maps; and

. Desk Study including Ground Sure Reports
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Copies of this information are included in Appendix D.
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2.0 Site Setting

2.1 Site Description

2.1.1 The site comprises an existing development of residential properties and flats associated with
Ham close.

2.1.3 The ssite is bordered to the north by Woodville Road, the south eastern corner by Ham Street
and Ashburnham Road with the eastern boundary being Wiggins Lane and Ham Street. The
western-most extent of the site includes the existing boundary wall with school playing fields
and St Richard's CE Primary School beyond. An existing layout plan is given in Appendix A.

2.1.4 The eastern area of the site comprises open space with a small car park.

2.1.5 The remainder of the site comprises residential development comprising three to five storey
residential apartments, garages, storage area, car parks and a youth centre.

2.1.6 Thereis an electricity substation on site and located close to the western boundary of the site.

2.1.7 Aschool and playing fields are shown to the west of the site. Part of the land associated with
the Woodbville Centre is shown within the western part of the site.

2.1.8 A selection of terraced shops with associated car parking and a substation are shown to the
southeast of the site.

2.1.9 There are no embankments or areas of cut near to the site.

2.1.10 The site level is approximately 6 to 7m AOD.

2.2 Site History

2.2.1 Areview of historical maps shows that the site comprised open land up until 1868 when it is
referenced as a farm with buildings to the east which were reconfigured by 1896. By 1947 the
site appears to be a residential development with some open grass areas. By 1959 a ruin is
shown within the eastern part of the site. By 1969 the ruin is no longer shown and no longer
appears to be residential within the eastern part of the site, however the western part of the
site is now shown as a residential development together with a clinic to the south of the site.
The western part of the site appears to now be part of adjacent school grounds. A small car
park is shown to the south-eastern part of the site.

2.2.2 There are a number of historical uses surrounding the site and these are listed below in tabular
form below:
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1968-1959 Pit 206 E
1871 Pond 403 SE
1913-1934 Smithy 250 SE
1913-1959 Gravel pit 527 W
1933-1960 Nursery 107 N
1933-1960 Sand and gravel work 542 w
1934-1960 Sand and Ballast works 340 SW
1959-1969 Lake 111 NW
1933-1971 Tanks/disused works 212 S
1959 Plant nursery 296 N
1973 Pumping station 202 S
1973 Tank 195 S

2.2.3 Review of subsequent maps shows that the site has been redeveloped from a green field site
to a residential development or school grounds. Given the redevelopment of the site some
Made Ground can be expected associated with the existing development of the site.

2.2.4 The historical land uses within 250m of the site are the pit, the pumping station, the nursery
and the lake and the tanks.

2.2.5 Apart from the tank 195m south and shown in 1973 all the other historical land uses are either
too far to be a risk and/or so old to have been replaced/infilled with development.

2.3 Ground Conditions

2.3.1 The British Geological Survey (BGS) indicates that the site is underlain Kempton Park Gravel
over London Clay. Records held by the Environment Agency show the Kempton Park Gravel is
shown to be a Secondary A Aquifer comprising very high to high permeability sands and
gravels and the London Clay is shown to be an Un-productive Aquifer comprising very low to
low permeability clay.

2.3.2 Made Ground is shown below or adjacent to the site.

2.3.3 Borehole records available within 250m of the site indicated Made Ground and Kempton Park
Gravels proved to 6-7m depth. This was underlain by firm becoming stiff blue grey London
Clay. Groundwater was not encountered.
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2.3.4 The ground investigation works are summarised in the table below:

Rational Exploratory Holes Notes
Site Coverage. WS1 to WS18. Across site.
Car park areas WS101 to WS106 Car parks
Soakaways SA1 to SA6 To assess viability of soil infiltration.
Monitoring. Ws3 \<,\IVSS61¥\18$L7WV\SIiz.W514 Installations.
Deep foundations. BH1 to BH6. Deep boreholes.

2.3.5 The Ground investigation identified ground conditions as per Boreholes records and
compromised Made Ground over Firm clay and lose becoming dense sand and gravel. Shallow
ground water was not encountered.

2.3.6 Elevated PAH, Lead and arsenic were encountered together with asbestos. Remediation and
management procedures were recommended.

2.4 Geotechnical Hazards

2.4.1 BGS information presented within the Groundsure Geoinsight report identifies the following
ground conditions:

Hazard Risk Designation (Groundsure)

Coal Mining None.

Collapsible Ground Very low.
Compressible Ground Very Low
Ground Dissolution Very Low
Landslide Very low.
Running Sand Very low.
Swelling / Shrinking Clay Very low.

2.4.2 There are no significant geotechnical hazards identified by the BGS.

2.5 Groundwater

2.5.1 The soils below the site are classified as a Secondary A Aquifer over an Unproductive Aquifer
and the geological records confirm the presence of Sand and Gravels with a very high to high
permeability over London Clay with a very low to low permeability.

2.5.2 Based on this shallow groundwater may be present within the Kempton Park Gravel.

2.5.3 CIRIA Special Publication 69, identifies that the base of the London Clay within this area is
approximately 50m below ground level. Groundwater contours indicate water level of
approximately 15m below Ordnance Datum. Based on the site level of 7m AOD. The
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groundwater level will be 22m below ground level. In addition it indicates that with predicted
groundwater level rises the groundwater level in the Richmond area will be 30m bgl. Based on
this groundwater rise may impact the basement, however consideration will need to be given
to the thickness of the London clay below the proposed basement which is based on the
contour plots for the base of the London clay and the proposed basement level is 45m thick
below the proposed basement. On this basis it is considered that deep groundwater may have
an impact on the proposed basement with predicted rises over time and so screening should
be undertaken.

2.6 Hydrology

2.6.1 Based on a review of the Environment Agency online flood maps, the site is shown to be
located within Flood Zone 1; outside the 1 in 1000 annual probability of fluvial/tidal flooding
(<0.1% AEP). Properties located within Flood Zone 1 are considered to be at ‘Low’ risk of fluvial
flooding.

2.6.2 The Environment Agency flood maps are currently the best source of information regarding
the extent of the extremes of flooding from rivers or the sea that would occur without the
presence of flood defences, because these can be breached, overtopped and may not be in
existence for the lifetime of the development.

2.6.3 It has been confirmed through review of the Strategic Flood Risk Assessment (SFRA?) for the
London Borough of Richmond Upon Thames that no ‘lost rivers’ pass in close proximity to the
site. These comprise watercourses which have been culverted or turned into sewers.

Historical Flooding

2.6.4 Historic flood mapping within the London Borough of Richmond on Thames PFRA% and SFRA
has been reviewed.

2.6.5 Whilst the site is not indicated to have been affected by historic flooding, four major events
are recorded between Datchet and Teddington, upstream of the Site, in 1947, 1968, 2003 and
2014.

2.6.6 Strategic Flood Risk Assessment (SFRA) mapping indicates that there have been 0 and 10
recorded incidents of Sewer Flooding within the post code area. This information does not
specify the exact number of records or the locations of these incidents within the postcode
area.

Fluvial/Tidal Flood Zones and NPPF Vulnerability

2.6.7 The Environment Agency online flood mapping (for planning) indicates the Site to be located
entirely within Flood Zone 1 and to be at ‘Low’ risk from flooding.

! London Borough of Richmond Upon Thames (2021) Strategic Flood Risk Assessment (Final) March 2021.
2 London Borough of Richmond Upon Thames Preliminary Flood Risk Assessment, May 2011.
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2.6.8 InPPG ID: 73 (Table 2) appropriate uses have been identified for the Flood Zones. Applying
the Flood Risk Vulnerability Classification in Table 2 and 3 of the PPG ID: 7, the proposed
development is classified as ‘More Vulnerable’.

2.6.9 Table 3 of PPG ID: 7-067-20140306 states that ‘More Vulnerable’ uses are appropriate within
Flood Zone 1.

Groundwater Flooding

2.6.10 BGS mapping and the Ground Investigation Report* indicate the presence of the Kempton Park
Gravel Formation beneath the site, underlain by London Clay. The London Clay is classified as
unproductive strata, while the Kempton Park Gravel is indicated as a Secondary A (minor)
Aquifer, defined as permeable layers capable of supporting water supplies at a local rather
than strategic scale, and in some cases forming an important source of baseflow to rivers.
Groundwater within the on-site borehole records (TQ17SE124, TQ17SE229) is recorded at
between 3.2 and 3.8m below ground, likely associated with the interface between the
Kempton Park Gravel and underlying London Clay.

2.6.11 The SFRA (Figure 6), indicates a high susceptibility to groundwater flooding in this locale,
linked to the underlying Kempton Park Gravel. The groundwater flood risk is given as between
25% and 49.9% in the west of the Site, and 75% or more in the east of the Site.

Pluvial/Surface Water Flooding

2.6.12 Review of the Environment Agency online ‘Flood Risk from Surface Water’ mapping and the
SFRA (2021) flood mapping, indicates the site to be affected by surface water flooding in the
southwestern and north-western parts of the Site.

2.6.13 The EA flood mapping has been used in the assessment of surface water / pluvial flood risk
since it is considered to be the most up to date source of flood mapping and provides
associated flood depths and hazard ratings.

2.6.14 Detailed pluvial flood mapping downloaded from the EA website, assesses three main
scenarios, Low Risk (0.1%-1% probability of flooding annually), Medium Risk (1%-3.3%) and
High Risk (>3.3%). The findings of this assessment are summarised in the table below and
shown graphically at Appendix A.

Flood Risk Scenario Assessed Flood Depth ‘ Flow Velocity ‘
Low Unaffected NA
Medium Unaffected NA
High Unaffected NA

2.6.15 Itis concluded that the flood risk to the property from pluvial sources is Low.

3 Department for Communities and Local Government (2014) Planning Practice Guidance, ID: 7 — Flood Risk
and Coastal Change
*Enzygo CRM.1027.087.GE.R003. Desk Study and Ground Investigation Report.
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Sustainable Drainage (SuDS)

2.6.16 The Local Plan (Policy LP21), the Ham & Petersham Neighbourhood Plan (Policy E4), LBRUT's
Good Practice Guide on Basement Developments SPD (2015) and LBRuT's Surface Water
Management Plan (2021) require that wherever possible a degree of improvement to surface
water flooding be provided through the incorporation of Sustainable Drainage Systems (SuDS)
within new development. This has been duly assessed.

2.6.17 There are three possible options to discharge the surface water runoff in accordance with
requirement H3 of the Building Regulations 2010. Rainwater shall discharge to one of the
following, listed in order of priority:

e An adequate soakaway or some other adequate infiltration system; or, where that is
not reasonably practicable,

e Asewer.

2.7 Conceptual model

2.7.1 Based on the desk study information the following Preliminary Conceptual Model has been
prepared:

. Potential . .
Source Location Exposure Pathway Probability of Exposure Details

Receptor

Human Health
Construction o . .
. Dismissed. Normal site management practices
Asbestos, Hydrocarbon Unforeseen Ingestion dermal Workers. and PPE will address risk.
and metals. Contamination. and inhalation.
Site users. Negligible. No source identified.
Construction Dismissed
Asbestos, Hydrocarbon Ingestion dermal Workers. ’ Normal PPE will address risk.
Made Ground. i X
and metals. and inhalation.
Site users. Very Low. If present can easily be addressed
through development.
Construction
Hydrocarbon and Potential migration Ingestion dermal Workers. Dismissed No significant off-site sources
metals. from off-site source. and inhalation. ' identified.
Site users.
Construction
X i ! Inhalation & Workers L . "
Historic Landfill. i : Dismissed. No source identified.
Explosive.
Site users.
Ground Gas.
Construction
Potential Made Inhalation &
. Workers. Dismissed. No significant source identified.
Ground. Explosive.
Site users.
Groundwater
Hydrocarbon and Potential spillage on Vertical
v . piilag . . Groundwater. Dismissed. No source identified.
metals. site. Migration.
Surface Water
Hydrocarbon and Potential spillage on Horizontal . L X
i . X River Network. Dismissed. No source or credible receptor.
metals. site. Migration.
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Environmental Receptors

Ingestion dermal T - ) )
and inhalation. Ecology. Dismissed. No sensitive ecology designation.
Direct. Archaeology. Dismissed. None present.
X . Direct. Geology. Dismissed. No sensitive receptor present.
On site contaminants - —
Phytotoxic. Woodland. Dismissed. None present.
Phytotoxic. Crops. Dismissed. No source identified.
Ingespon de‘rmal Livestock. Dismissed. No source identified.
and inhalation.
Building Services
Direct. H{st(')r|c Dismissed. None present.
Buildings.
. . . P d - . .
On site contaminants Direct. r9p9se Dismissed. No source identified.
Buildings.
P te int
erf“ea e nto Water Pipes. Dismissed. No significant source identified.
pipework.

2.7.2

There is a very low risk from Made Ground, including former buildings which will be
investigated. Should contamination be present this can easily be addressed through
development. No other significant risks are identified.

2.8 Proposed Development

The current proposals show the proposed development to comprise a new basement
construction up to approximately 5.0m below existing ground levels. The main basement will
be situated in the centre of the site and below some of the proposed residential blocks and
landscaping areas with access ramps to the north and to the south. An initial assessment of
the proposed construction details has been provided. The thicknesses of each construction
element are given in the section thicknesses below:

500mm Nominal services zone (Allowing for ventilation ducts/fans)

2.8.1
e 1,200mm Landscaping for trees
e 650mm Podium transfer slab,
[ )
e 2200mm Headroom for cars
e 450mm Basement slab
e 75mm Blinding

2.8.2

CRM.1027.087.GE.BIA.R.001

Given the basement extends below the proposed building and proposed landscaping areas to
a depth of approximately 5.00m and given the potential ground conditions it is likely that the
site will be sealed around the edge using a secant piles design to allow the materials to be dug
out within the basement flow slab and a basement slab installed. However, given the required
loading of this basement with the proposed residential block covering part of the basement
area the foundations will comprise a piled basement slab thereby minimising differential
settlements.

Page 11 of 20 Ham close, Ham, Richmond Upon Thames, TW10 7PB
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3.0 Assessment of Risk

3.1 General

3.1.1 The Basements Assessment User Guide (2021), prepared by Metis Consultants requires an
assessment of the scheme’s impact on drainage, flooding, groundwater conditions and
structural stability, where appropriate. The Council will only permit basement and other
underground development that does not cause harm to the built and natural environment
and local amenity and does not result in flooding or ground instability. This requires the
following:

e Maintain the structural stability of the building and neighbouring properties;

e Avoid adversely affecting drainage and run-off or causing other damage to the water
environment;

e Avoid cumulative impacts upon structural stability or the water environment in the
local area;

e Avoid harm to the amenity of neighbours;

Protect important archaeological remains.
3.1.2 This screening assessment will review risks posed to:
e Structural stability of the building and neighbouring property;
e Land stability;
e Groundwater impacts and groundwater flooding; and
e Surface Water risks.

3.1.3 These are discussed in the sections below:

3.2 Structural Stability

3.2.1 Astheconstruction of the basement is located within the centre of the site and will not directly
be affected by any surrounding developments it is considered that the stability risk to the
adjacent properties is mitigated as the new construction will not affect the surrounding
properties. As part of this assessment a foundation assessment will be carried out for the
proposed basement and the proposed overlying buildings. The following structural stability
risks have been assessed:

3.2.2 Foundation bearing capacity failure (ultimate limit state conditions) are a low risk as the site
is underlain by Kempton Park Gravel and London Clay, the properties of which are well known.
The depth of the proposed foundations will increase with increasing depth as these become
denser and stiffer with depth and also there are greater restoring moments on the
foundations from the overlying soils. The proposed basement slab is likely to be piled due to
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the required loads for the proposed basement and the residential blocks on top. Bearing
capacity will be assessed to allow design of the basement floor slab to be included into the
foundation loadings of the basement and the proposed buildings and therefore the risk is not
screened out.

3.2.3 Differential settlement between the proposed basement in the landscaping areas as
compared to the proposed buildings has been considered. As the basement is to be
constructed underneath the entire footprint of a number of proposed buildings and
landscaping areas it is considered that differing net additional stress will be applied at the
foundation formation level and as such differential settlement associated with the proposed
loads from the proposed landscaping areas above the basement as compared to the proposed
buildings above the basement will be different. Settlement predictions for the proposed
basement extension will be assessed for both areas and so is not screened out.

3.2.4 There are no trees being retained close to the proposed basement and given that Kempton
Park Gravel underlies the site potential risks from clay heave and desiccation are not
considered significant and are screened out.

3.2.5 Consideration has been given to the risk of basement heave due to stress relief. The basement
excavation is only 5.0 metres depth and the London Clay is anticipated to be between
5.20mbgl and 5.4mbgl and is likely to be stiff with a corresponding low consolidation/heave
potential. As such the risk to the basement floor slab is not considered significant and is
screened out.

3.2.6 The proposed basement wall will have lateral earth pressure applied by the adjacent soils,
however there are no significant adjacent loading from any adjacent structures as all the
structures are located above the basement and therefore will have minimal lateral loads. The
basement walls should be reinforced in order to accommodate this lateral load and will be
fixed at the top and bottom by the basement slabs and Ground floor thereby preventing
rotation. The risk is considered low given normal construction methods employed.

3.2.7 Itis considered that the greatest risk to structural stability is during construction. Excavation
of the basement areas will be within Kempton Park Gravel and possibly London Clay. As such
it is considered that there is a requirement for temporary support or battering back of the
excavation sides and will depend on the depth of the excavation works (5.00mbgl) and any
groundwater levels. This risk is considered low but cannot be screened out.

3.3 Land Stability

3.3.1 The site and surrounding area are reasonably level and there is no evidence of embankments
or cuttings close to the site. Risks from potential landslides identified by the BGS are very low.
As such the risk from land instability such as landslides resulting from the proposed works are
not considered likely. This risk is screened out.
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3.4 Groundwater Impacts

3.4.1 The Kempton Park Gravel is classified as Secondary A Aquifer with a very high to high
intergranular permeability and the London Clay is classified as a non-productive aquifer with
a low to very low permeability and there are no recorded instances of licensed groundwater
abstraction within 1000m of the site with the closest recorded 1587m north east. No surface
water courses are present close to the site. Perched groundwater is expected in the Kempton
Park Gravel. As such the proposed basement construction may encounter shallow
groundwater associated with the Kempton Park Gravel and cannot be screened out.

3.4.2 Given the high permeability Kempton Park Gravel is present across the site the British
Geological Survey records indicate that there is moderate risk for groundwater ingress. This
risk cannot be screened out.

3.4.3 Risk from deep groundwater is not considered viable resulting from the thickness of London
Clay below the proposed basement (45m thick) confining the aquifer (aquiclude) and will
isolate the basement from the underlying aquifer. Based on this there is not considered to be
any significant risk to the basement from either deep groundwater ingress or potential uplift.
This risk is therefore screened out.

3.5 Surface Water Risk

3.5.1 According to Environment Agency online surface water flooding mapping, pluvial or surface
water flooding, presents a low risk to the site, and can be screened out. A review of the existing
and proposed drainage arrangements will however be undertaken (see Section 3.6 below).

3.5.2 Review of the DG5 registered sewer flooding events in the London Borough of Richmond Upon
Thames Council SFRA online mapping®, indicates between 0 and 10 reported incidents in the
postcode area. Therefore, the risk of sewer flooding to the site is considered to require further
scoping.

3.6 Surface Water Drainage

3.6.1 In accordance with the Local Plan Policy LP21, there is a requirement to ensure that the
development does not increase surface water runoff from the existing property.

3.6.2 The basement extension will occur below ground level, beneath the proposed building
footprint and open space, with a slight increase in impermeable surface, and consequent
minor uplift in the rate and volume of surface water generated by the site.

3.6.3 Local Plan Policy LP21 states that there must be an improvement to current surface water
runoff rates and volumes. This, coupled with the proposed minor increase in impermeable
area, leads to the requirement for further scoping of the surface water drainage requirements.
This is explored further within Section 4.6 below.

Shttps://mapping.richmond.gov.uk/map/Aurora.svc/run?script=%5CAurora%5Cpublic_ SFRA_Groundwater_Etc
_LBRUT.AuroraScript%24&resize=always.
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3.7 Foul Drainage

3.7.1 Where additional sanitary facilities are proposed, the Good Practice Guide on Basement
Development (2015) require all new basements to be protected from sewer flooding through
the installation of a suitable (positively) pumped device. This criterion of the policy will only
apply when there is a waste outlet from the basement i.e. a basement that includes toilets,
bathrooms, utility rooms etc. No such sanitary facilities are required or proposed for the car
parking basement and this can therefore be dismissed.

3.7.2 Due to construction of the secant piled wall limited ground dewatering will be required during
construction. Where limited groundwater dewatering is required within the excavation and
during the construction phase the groundwater can be diverted into the public sewer. Should
this be required then a discharge consent from Thames Water will be required to permit this
short-term discharge.

3.8 Drainage Summary

3.8.1 The site is indicated to be at low risk from groundwater and sewer flooding. The risks posed
to the proposed development by these sources of flooding therefore require greater
assessment.

3.8.2  Further consideration is also required to provide a degree of improvement to the rate and
volume of surface water discharged from the site.

3.8.3 No additional foul connections are to be made associated with the basement and therefore
an increase in foul flows from the basement is unlikely. The risk of flooding from / to the
development from foul drainage therefore requires no further scoping.

3.9 Summary of Risk Screening
Risk ‘ Assessment ‘ Screening ‘ Comments

Structural Stability

Foundation bearing capacity Low Scoping required See Section 4

Differential settlement Negligible Scoping required See Section 4

Desiccation/heave Dismissed Screened out Kempton Park Gravels underlie the site.

Heave on the basement floor slab Dismissed Screened out No excavation in clay and thick slab.

Lateral load on the basement wall. Low Scoping required See Section 4

Temporary stability of excavations Low Scoping required See Section 4

Temporary stability of the existing . R .

foundations. Low Scoping required See Section 4

Land Stability

Land slide Dismissed Screened out No risk
CRM.1027.087.GE.BIA.R.001 Page 15 of 20 Ham close, Ham, Richmond Upon Thames, TW10 7PB
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Groundwater

Shallow inflow

Low to Medium

Scoping Required

Permeable soils present.

Basement separated by an aquiclude and uplift

Up lift Dismissed Screened out pressure is not considered a risk due to the
thickness of the London Clay.
Surface Water
. . Flood Zone 1; outside the 1 in 1000 annual
Fluvial flooding Low Screened Out . L .
probability of fluvial/tidal flooding (<0.1% AEP).
Pluvial flooding/Surface Water Property indicated to be unaffected by surface
R Low Screened Out .
Flooding water flooding.
No recorded incidences of sewer flooding within
X i X the vicinity of the Site. There are areas to the
Flooding from Sewers Low Scoping Required .
north and the west of the Site that show between
Oand 10 records of sewer flooding.
Minor increase in impermeable area based on the
Increased Drainage Low Screened Out proposed layout of the basement. Betterment

required.

3.9 Recommendations

3.9.1

CRM.1027.087.GE.BIA.R.001

It is recommended that the works set out in Section 4, Scoping Study, are undertaken.
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4.0 Scoping Study

4.0 General

4.0.1 It is considered that this Screening Assessment includes sufficient information for a Phase |
Desk Study to not be required as it includes a review of available information.

4.0.2 Itis considered that a ground investigation is undertaken to provide geotechnical parameters
for the design of the basement including temporary works. The investigation should
comprise:

e Advance one boreholes using cable percussion boreholes within the area of the
proposed basement;

e |Installation of a monitoring well to allow groundwater and also ground gas to be
monitored;

e Undertake geotechnical testing on selected samples to obtain soil engineering
parameters.

4.0.3 ltis considered that the following areas require further assessment.

4.1 Bearing Capacity

4.1.1 Bearing capacity for the soils at the proposed formation depth are to be assessed so that the
foundation type, bearing capacity and width can be assessed. This information can then be
used by the Structural Engineer to finalise the design of the proposed foundations.

4.2 Differential Settlement

4.2.1 Settlement of the proposed basement extension is to be calculated from the ground
investigation so that potential differential settlement with the existing foundations and
basement can be assessed. Suitable design measures to address differential settlement can
then be designed by the structural engineer.

4.3 Lateral Load on Basement Wall

4.3.1 Effective stress properties of the soils are to be calculated from the ground investigation so
that the lateral earth pressure on the back of the basement wall can be calculated. From this
the requirements for reinforcement and also details of any anchorage of the basement wall
can be designed by the structural engineer.

CRM.1027.087.GE.BIA.R.001 Page 17 of 20 Ham close, Ham, Richmond Upon Thames, TW10 7PB
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4.4 Temporary Excavation Stability

4.4.1 Where no existing foundations are encountered a methodology should be prepared for
undertaking the excavation works and to enable battering back of the excavation in dry
excavations with the use of a secant pile surrounding wall.

4.4.2 When excavating the basement existing foundations will be encountered however given the
secant pile wall will be outside these existing foundations any temporary instability associated
with groundwater will be mitigated. Based on this a methodology should be prepared for
undertaking the excavation works in the vicinity of existing foundations and enable battering
back of the excavation in dry excavations. Should perched and localised groundwater be
encountered around the existing foundations this should be removed from the excavation
before excavation works can continue.

4.4.3 During excavation of the basement excavation undrained shear strength values could be
undertaken from soils below the formation to help support detailed design.

4.5 Shallow Groundwater Inflow

4.5.1 Monitoring of the wells will be used to determine the presence and depth of any perched
groundwater. An assessment of likely permeability of the soils will be undertaken to
determine the risk of groundwater inflow to the proposed basement.

4.5.2 Measures to protect the basement from potential groundwater ingress will be provided which
can then be detailed by the Structural Engineer.

4.6 Drainage Assessment
4.6.1 Asdiscussed in Section 3, the site will require further scoping of the following study elements:
e Groundwater
e Sewer Flooding
e Sustainable Drainage
Groundwater

4.6.2 The site is indicated to be at risk from groundwater flooding associated with perched water
present within the underlying Kempton Park Gravel. It is therefore recommended that the
basement area be subject to robust flood proof mitigation measures, including tanking, to
prevent groundwater ingress.

4.6.3 Dewatering of the excavated basement area will likely be required during the construction
phase. This groundwater needs to be diverted into the public sewer, which in most cases is a
combined sewer. A discharge consent from Thames Water is required to permit this short
term discharge in accordance with the Basements SPD (2015). Due to the use of secant bored
pile walls the volume of groundwater requiring disposal will be minimal.

CRM.1027.087.GE.BIA.R.001 Page 18 of 20 Ham close, Ham, Richmond Upon Thames, TW10 7PB
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Sewer Flooding

4.6.4 Sewer water flooding is sporadic, and it is difficult to predict / quantify the precise nature of
this form of flooding, since the Thames Water DG5 register does not specify the exact location
of recorded flood incidents.

4.6.5 The basement will be constructed in such a way as to prevent water ingress through the walls
and basement ceiling (i.e. tanking).

4.6.6 No addition of sanitation facilities will be required.

4.6.7 A threshold level of +150mm at all external entry points (new basement only) and the input
of flood proof air bricks to external elevations of proposed basement areas, would offer
further protection from residual flood risks.

Sustainable Drainage

4.6.8 Policy LP21 of the current Local Plan requires development to incorporate Sustainable
Drainage Systems (SUDs), or other similar measures, to reduce the volume and speed of run-
off to the drainage system and to ensure that surface water runoff is managed as close to its
source as possible, in line with the hierarchy in the London Plan.

4.6.9 Inrespect of Sustainable Drainage (SuDS) policies LP11 and LP21 of the Local Plan requires all
basement development to:

e Include a sustainable drainage system (SuDS), to be retained thereafter;
e Include a minimum of 1m of soils above any part of the basement beneath a garden.

4.6.10 The above surface water drainage requirements will be met through the incorporation of
permeable material beneath the development area.

4.6.11 Water will be conveyed to the porous underlay via permeable paviours or gulley’s linking into
the porous sub-base material. A down pipe will convey runoff into the porous sub-base.

4.6.12 Any stored water would be infiltrated into the Kempton Park Gravel, which would be in
hydraulic continuity with the proposed storage area, thereby reducing potential impacts on
surface water flooding and wherever possible providing a betterment to existing conditions.

4.6.13 Care would need to be taken not to undermine the stability of the proposed basement and
any adjacent properties by infiltrating water close to their foundations. It is therefore
recommended that all proposed SuDS measures be reviewed by a suitably qualified structural
engineer.

4.6.14 Typical maintenance activities will include the removal of debris and weeds. There is no
established lifetime associated with porous underlay material, although this would be
increased with the input of geotextile membranes wrapping the porous material to prevent
the ingress of sediments, and regular maintenance. If reconstruction is required, this would
include lifting the surface layer, renewing the underlying geotextile layer, and relaying the turf.

4.6.15 Water butts could also be fitted to the downpipes of the proposed development, to allow
rainwater harvesting. Whilst these would be expected to overflow into the existing drainage
arrangement, water removed from the butts (for gardening etc.) would provide an
improvement to existing conditions. In an urban setting, typified by summer storm profiles,
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which are considered more intense and critical in relation to urban flooding, water butts offer
a considerable benefit, since they are utilised more regularly in summer months. They are low
maintenance features, requiring intermittent inspection and removal of sediment, removal of
blockages from the inlet/outlet pipes, and cleaning/replacement of filters. Additional SuDS
measures are proposed as part of the proposed development.

4.6.16 The above SUDS options and maintenance activities are in line with the requirements of the
following documents:

SUDS Manual (CIRIA C753);
Defra (2015). Non-Statutory Technical Standards for SuDS;

Mayor of London (2021) ... (Policies Sl 12 and Sl 13)

CRM.1027.087.GE.BIA.R.001 Page 20 of 20 Ham close, Ham, Richmond Upon Thames, TW10 7PB
April 2022



Hill Residential ~ Zv; :

APPENDIX A — SUPPORTING INFORMATION
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