Proposed development of three

maisonettes. Land at junction of
Roseleigh Close and Cambridge
Park, Twickenham TW1 2JT

Structural and Civil Engineering
Basement Impact Assessment

Prepared by: Omar Elnagar MEng

Reviewed by: Sarah Pellereau MEng CEng MIStructE

Job Number: 29876

Date Revision Notes/Amendments/Issue Purpose
January 2022 02 For Planning

March 2023 03 Minor updates, issued for planning




CO nte ntS Page

1

2

3

4
Substructure
Superstructure

5
Ground Movement
Construction Sequence

6

Appendix A Site Maps

Appendix B Ground Conditions

Appendix C  Supporting Drawings

Appendix D  Supporting Calculations

Appendix E  Site & Assessment Verification Form

Contains Ordnance Survey material © Crown copyright. All rights reserved. Licence number 0100058197
Contains British Geological Survey materials © NERC 2021 All rights reserved.

Page 2 of 18
29876 / Basement Impact Assessment

Revision 03



1 Introduction

This Basement Impact Assessment has been prepared to accompany the planning submission for the
plot of land on the corner of Roseleigh Close and Cambridge Park in East Twickenham and is
intended to assess the basement construction of the proposed maisonette building. The report covers
aspects related to the site's subterranean characteristics, land stability, and refers to P&M's Flood risk,
surface water, SUDS and Water Storage Assessments that have been prepared in a separate report.

Materials used in preparing this report include drawings and maps from the local authority, the
London Borough of Richmond Upon Thames and public domain borehole data from a site within
100m of the proposed site.

Figure 1 - Aerial View of Site taken from Google Maps, 2021
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2 The Site

The site is located on the corner of Roseleigh Close and Cambridge Park in Twickenham. From
historical maps it can be seen that the site previously used to be the front yard of a number of
standalone houses in 1913. Between 1940 and 1960 that house was demolished and the current
neighbouring residential buildings were built forming the corner where this site is located.

Currently there are several buildings around the site boundary including existing garages to the north
and an existing residential building to the east. At the southern boundary of the site there are existing
Horse Chestnut Trees which will be retained. The river Thames is located approximately 230m to the
East of the site. See Figures 2-6 in Appendix A.

3 Ground Conditions

The ground conditions in the vicinity of the site are confirmed by a borehole within approximately
100m of the site boundary. The ground build up in that borehole is; 0 to Tm of made ground, Tm to
9.3m Kempton Park Gravel, above Clay, with ground water encountered at approximately 5.7m below
ground level. The proposed basement founding level is 3.25m below ground level. This indicated that
the er table does not extend above the base of the proposed subsurface structure. Furthermore, the
proposed structure is not within 100m proximity of a watercourse or spring line. For Flood Risk and
Drainage please refer to the surface water, SUDS and Water Storage Assessment prepared by P&IM.

Excavation of the basement over a relatively small footprint will not exceed 3.25m below ground
level. This is 6m above the London clay. As such it is assumed that heave impacted zone is magnified
and no significant heave is considered due to the minimal reduction of weight compared to the
overall weight of soil in the magnified zone.

The site is likely to be directly underlain by a Secondary Aquifer as the gravel is above clay which has
very poor permeability so water will sit above it. However, from nearby bore hole data the
construction work is expected to be at least 0.5-2m above any ground water. No piles are proposed so
there should be no path to any aquifer. The depth of the London clay beneath the site will limit the
potential for groundwater percolation into the underlying chalk primary aquifer, and so no pathway is
considered likely to any Principal Aquifer.

According to Area Susceptible to Groundwater Flood maps from London Borough of Richmond Upon
Thames, half of the site is located in an area with less the 25% susceptibility to groundwater flood,
while the other half is within a 25% to 49.9%, as shown in Figure 11 in Appendix B. Environment
agency maps figure 13 & 14 show that the site is not in either river or surface water flooding zone.

It's assumed that at the extreme case of water main pipe burst, that the structure will be surrounded
by water higher than the normal assumed water table level. This extreme water level is assumed to
be 1.0m below ground. The basement is designed and checked for flotation and this additional
surcharge load.
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4 Proposed Structure

Substructure

The proposed basement is 59m? located in the centre of site. The basement is 3.25m deep and
constructed with RC walls and base slab. The walls of the basement do not intersect with the 45
degrees line from the neighbouring foundations and are not within 3 metres proximity. The concrete
box basement consists of 250mm thick reinforced concrete ground bearing slab at basement level,
which is surrounded by 200mm thick RC walls and topped by a 150mm suspended RC slab, with
150mm thick RC ground bearing slab around the basement.

Plan of basement structure

Based on the nearby site investigation the strip footings have been checked for 150kN/m? allowable
ground bearing pressure at below ground level and 250kN/m? for the basement raft

Superstructure

The superstructure will be formed from load bearing structural insulated panel walls supporting

engineered timber joist floors, the roof will be constructed with timber rafters. Sundry timber or steel
framing will be used to trim openings for staircases and the like.
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5 Impact on Ground

Ground Movement

As the clay is about 9m below the basement excavation, clay heave due to the removal of load will
not be felt on the structure and can be ignored.

The neighbouring buildings are always 6m or further away from the excavation and with the
founding level at -3.25m below ground level no surcharge from the buildings will be imposed on the
basement wall. The RC retaining walls in the permanent condition have been designed using a ko
value for the ground assuming no movement in the ground. The wall also assumes a burst water
main adjacent to it.

The basement has also been checked for flotation in the case of a burst water main considering 0.9 x
the dead load of the main structure. This is conservative as there will be additional super imposed
dead loads as well.

Please see supporting calculations in Appendix D.

To prevent any significant movement during the construction an outline sequence of work is
described below, and props are indicated in Appendix C

Construction Sequence

It's proposed to use sacrificial trench sheeting retaining walls during the construction of the
basement. The sequence involves pushing the sheet into the ground then excavating the soil within
the compartment. Temporary steel waling beam supports are then used to prop the sheets that retain
the soil before the concrete slab and walls are cast, which provide the final stability of the basement
structure.

6 Conclusion

The Basement Impact Assessment has considered the proposed basement with the local ground
conditions and possible ground water. The basement has been designed considering these factors
and an outline sequence of works proposed to limit movement during construction.

A signed London Borough of Richmond Upon Thames 'Site and Assessment Verification Form' is in
Appendix E.
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Appendix A
Site Maps

Figure 2 Street View of Site, taken from Google Maps
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Figure 3 Extract from historical Ordnance Survey Map 1913

Figure 4 Extract from historical Ordnance Survey Map 1936
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Figure 5 Extract from historical Ordnance Survey Map 1940s- 1960s
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Figure 6 Site plan
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1:50 000 scale geology

Superficial deposits

ALLUVIUM - CLAY, SILT, SAND AND PEAT
ALLUVIUM - CLAY, SILT,_SAND AND GRAVEL
KEMPTON PARK GRAVEL MEMBER - SAND AND

GRAVEL
LANGLEY SILT MEMBER - CLAY AND SILT

LYNCH HILL GRAVEL MEMBER - SAND AND
GRAVEL

TAPLOW GEAVEL MEMBER - SAND AND
GRAVEL

BOYM HILL GRAVEL MEMBER - SAND AND
GRAVEL

BLACK PARK GRAVEL MEMBER - SAND AND
GEAVEL

HEAD - CLAY SILT_SAMD AND GRAVEL
RIVER TERRACE DEPOSITS

Figure 7 Extract from British Geological Survey Map
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Figure 8 Extract from Geology of Britain Viewer, BGS, showing available borehole scans.

Bore holes used

BGS Bore holes ground level
-1m from site, water level at

~-2.5m so -3.5m site level

Figure 9 - Goggle Map extract showing site and borehole location

29876 / Basement Impact Assessment

Revision 03




Connaughts Ltd

Appendix No. 2
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Figure 10 - Bore hole log
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Figure 11 - LBRuT Map of Areas susceptible to Ground Water Flooding

Figure 12 - LBRuT Map of Throughflow Catchment Area
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Figure 13 - Environment Agency Map of Surface Water Flooding

Figure 14 - Flood Risk Map from postcode search on Government Flood Map service
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Basement Assessment User Guide

1. Basement Assessment Process:

This guidance applies to all development proposals that feature basements, cellars, or other subsurface
structures (collectively termed as ‘basements’ within this document). This includes new structures and
extensions to existing structures. This document is designed to guide users through the requirements of
the Basement Assessment process for a range of environmental impacts. This guide should be used in
conjunction with the London Borough of Richmond upon Thames’ Strategic Flood Risk Assessment (SFRA)
and associated Further Groundwater Investigations document.

Planning applications which feature basements will need to provide supporting information regarding the
potential level of impact the proposed development will have. The applicant will need to show that the
proposal will not adversely impact the site, neighbouring properties, and the wider natural environment.
This includes impacts to groundwater and water transferred via throughflow.

Applications may require a Screening Assessment (as a minimum) depending on the location of the
proposed development. See Section 3 for further information.

2. Stages of a Basement Assessment:

The Basement Assessment process needs to enable the London Borough of Richmond upon Thames to
assess the potential impacts of a proposed subsurface development. Depending on the predicted level of
impact, applicants will need to produce and submit information in line with the following stages of the
Basement Assessment process. All documentation must be provided within the proposed development’s
planning application submission.

1. Screening Assessment — A Screening Assessment is used to identify any potential matters that may
have an adverse impact and determine if a Basement Impact Assessment is required. If the answer
to any of the screening questions (see Section 4) is “yes”, or is currently unknown, matters relating
to that question will need to be addressed as part of a Basement Impact Assessment. Accompanying
information to justify responses included within the Screening Assessment should be provided and
signed off by the chartered professional who carried out the assessments for the supporting
evidence (see Section 6).

Ahead of preparing a Basement Impact Assessment, a scoping step should be carried out to determine the
extent of the potential impacts identified as part of the Screening Assessment. Scoping should be used to
set the boundaries of the Basement Impact Assessment and establish what the assessment will address.
Additional information may be collected to help with this process. To further gain a better understanding
of the site and the immediate area, desktop, and field surveys (where required) should be carried out. The
type and degree of such site investigations carried out is dependent on what was identified as part of the
Screening Assessment. These will support the Basement Impact Assessment.

2. Basement Impact Assessment — The Basement Impact Assessment should evaluate the potential
direct and indirect impacts of the proposed development. It is required that a Basement Impact
Assessment is carried out and signed off by a chartered professional, depending on the type of
expertise required (see Section 5 and Section 6).

Richmond Basement Assessment User Guide 1



Whether it is a Screening Assessment or a Basement Impact Assessment, the London Borough of Richmond
upon Thames will rely on the professional integrity of the person signing off the assessment to ensure that
the construction of the basement can be undertaken safely. To support with their decision making, the
London Borough of Richmond upon Thames may choose to consult, at the applicant’s expense, an
independent chartered structural engineer with expertise in historic structures for specific cases where
particularly vulnerable historic buildings or structures may be affected. Further consultation may also be
sought from an independent chartered professional or specialist regarding any of the three categories
covered by the Screening Assessment. This would normally be carried out as part of the consideration of
the planning application.

3. Screening Assessment Guidance

The following steps explain how users can identify whether a proposed development requires the
submission of a Screening Assessment during the planning process.

Step 1:
Determine through the London Borough of Richmond upon Thames’ SFRA map if the proposed property
falls within one of the two following borough designations:

e an area with >= 25% susceptibility to groundwater flooding
e one of the four throughflow catchment areas

If the proposed development falls within one (or both) of these two designations, and contains a
basement, then the applicant needs to complete a Screening Assessment.

Step 2:
The type of information required within a Screening Assessment is determined by the answers to the set
of questions set out in Section 4 of this User Guide.

For all questions where the response is “yes”, or where the answer is currently unknown, these matters
should be taken forward and investigated as part of the Basement Impact Assessment. Questions where
the response is “no” should have accompanying information / supporting evidence to justify the response,
structured within a Screening Assessment document that addresses each of the questions. For further
guidance on the requirements of a Basement Impact Assessment, see Section 5.

Step 3:

In instances where the accompanying information / supporting evidence provided as part of the Screening
Assessment was undertaken by a chartered professional, the information should be signed off by the
specialist who carried out the works (see Section 6). A completed version of the form should be provided
as part of the Screening Assessment to confirm that the supporting information provided aligns with the
answers provided in response to the Screening Assessment questions.
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4. Screening Assessment Questions

The purpose of the Screening Assessment is to identify if there are any potential issues which would
require a more detailed investigation into the suitability of a proposed development due to groundwater
influenced flood risk factors. If so, a Basement Impact Assessment should be carried out. To identify if this
is required, the following categories of information should be covered as part of the Screening Assessment:

e Subterranean characteristics

e Land stability (including site slope)

e Flood risk and drainage (including throughflow, groundwater and surface water)
Analysis undertaken by the applicant should be based on the proposed development site’s characteristics
and focus on the impact on the site, neighbouring properties, and the wider natural environment. The
following questions, split into the above three information categories, should also be addressed within the
Screening Assessment:

Subterranean Characteristics
e Does the recorded water table extend above the base of the proposed subsurface structure? No
e |s the proposed subsurface development structure within 100m of a watercourse or spring line? No
e Are infiltration methods proposed as part of the site’s drainage strategy? Yes See FRA
e Does the proposed excavation during the construction phase extend below the local water table
level or spring line (if applicable)? No
e |s the most shallow geological strata at the site London Clay? Yes see BIA
e Isthe site underlain by an aquifer and/or permeable geology? Yes see BIA

Land Stability
e Does the site, or neighbouring area, topography include slopes that are greater than 7°? No
e Will changes to the site’s topography result in slopes that are greater than 7°? No
e Will the proposed subsurface structure extend significantly deeper underground compared to the
foundations of the neighbouring properties? Yes see BIA
e Will the implementation of the proposed subsurface structure require any trees to be felled or
uprooted? No

e Has the ground at the site been previously worked? No
e s the site within the vicinity of any tunnels or railway lines? No

Flood Risk and Drainage
e Will the proposed subsurface development result in a change in impermeable area coverage on the
site? Yes See FRA
e Will the proposed subsurface development impact the flow profile of throughflow, surface water or
groundwater to downstream areas? No
e Will the proposed subsurface development increase throughflow or groundwater flood risk to
neighbouring properties? No

As part of answering the Screening Assessment questions, applicants are required to provide information
to justify their answers. Examples of information that is expected as part of the Screening Assessment
include, but is not limited to:

e Description of the proposed basement, cellar, or other subsurface structure development.
e Construction methods proposed.
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e Characteristics of the site, including geological information (bedrock, superficial deposits, and
aquifer confirmation) and topographical information.

e Site borehole information with water levels. Historical borehole data from sources such as the
British Geological Survey may be acceptable to help justify answers provided within the
‘Subterranean Characteristics’ section of the Screening Assessment. If historical borehole data is
used, the borehole location must be within 100m of the site and have been conducted within the
last 20 years to best capture the current local conditions. However, singular borehole
measurements may not provide information on what subterranean conditions might look like at a
different time in the year. Groundwater flow and throughflow may be subjected to seasonal
influences. Therefore, it will be necessary to monitor subterranean water levels over a period of
time in areas that may be more susceptible to groundwater and throughflow. For further
information on monitoring subterranean water level conditions as part of an impact assessment,
see Section 5.

e Characteristics of potential impacts (including the impact on soils, water quality and hydrology).

e Details of mitigation measures (where appropriate).

5. Basement Impact Assessment

For all Screening Assessment questions where the response is “yes”, or where the answer is currently
unknown, these matters should be taken forward and investigated as part of the Basement Impact
Assessment. Depending on what categories of information which need to be covered, the Basement
Impact Assessments must be carried out by a chartered professional who can carry out the required
assessment(s). Examples of specialists that have the required skills and qualifications to carry out
assessments necessary for a Basement Impact Assessment include:

e Civil engineer

e Geotechnical specialist
e Geologist

e Hydrologist

e Hydrogeologist

Guidance provided under ‘Structural Impact Assessments’ as part of the Good Practice Guide on Basement

Developments (2015) should be followed to produce a Basement Impact Assessment. It must include a
detailed geotechnical site investigation, site plans outlining the subsurface structure, and engineering
information detailing the potential impacts of the proposed development. Depending on the matters
flagged up as part of the Screening Assessment, other content that may be included or referenced as part
of the Basement Impact Assessment include a:

e Flood Risk Assessment

e Demolition and Construction Management Plan

e Site Waste Management Plan

e BREEAM Assessment

e Environmental Impact Assessment / Environmental Statement
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The Basement Impact Assessment should be signed off by the specialist who carried out the investigatory
works (see Section 6). The submission should also demonstrate that the level of risk posed to neighbouring
properties and the wider environment is low. It must also include, but is not limited to, the following
details:

e Detailed borehole information on-site or from nearby to the development site. At least two data
recordings should take place within at least a 12 month period to demonstrate any potential
seasonal variations. As subterranean water conditions are subject to various seasonal and yearly
influences, it is important to monitor any potential changes over a period of time. The subterranean
measurements should identify the geological conditions on or close to the development site, the
infiltration potential, and the height of any local groundwater.

e Mitigation if the identified potential impacts of the proposed subsurface development are not
acceptable. If, for example, the assessment identifies that the proposed development may result in
water ingress to the new development and/or to neighbouring properties, then mitigation measures
should be proposed to reduce and/or alleviate the risk of flooding. Flood risk must not be worsened
as a result of the proposed development. Examples of flood risk mitigation include, but are not
limited to, the following:

0 Underground corridors with a high permeability
0 Controlled subsurface structure drainage systems (including pumps)
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6. Site and Assessment Verification Form

This Site and Assessment Verification form should be completed and submitted as part of the planning
application. The ‘Chartered Professional Verification’ table should be completed by the specialist that
undertook the required assessment(s) (Screening Assessment and / or Basement Impact Assessment). If
chartered professionals from different expertise areas carried out parts of the assessment(s), please

ensure that separate Site and Assessment Verification forms are completed and submitted.

Site Details
Site Details Applicant Information
Site name Corner of Roseleigh Close & Cambridge Park

Planning application reference
(if applicable)

Address & postcode

Cambridge Park, East Twickenham TW1 2JS

Brief description of the
proposed works

3 new build maisonettes with a part single storey basement
extending up to an attic second floor

Geology type

Kempton Park gravel over London clay approx -9m

Presence of aquifer?

Yes a Secondary Aquifer

Total site area (Ha)

0.056Ha

Is the site currently known to
be at risk of flooding from any
sources?

No - not according to Environment agency maps.
LBRUT Map shows part of the site is 25% risk other part 50%
risk

Chartered Professional Verification

Professional Details

Applicant Information

Name

Sarah Pellereau

Profession / area of expertise

Structural Engineer

Chartered institution and
membership level

MEng CEng MIStructE no. 021074457

Brief description of assessment
involvement

Desk study of local water and geology in relation to the proposed
development considering the proximity of the neighbours

Brief summary of the
assessment results

See BIA

Declaration of assessment
results

See BIA

Signature
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