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1 Introduction

agb Environmental has been commissioned by McBains to undertake a Flood Risk
Assessment (FRA) to accompany an educational development proposal at the site known as
‘Barnes Primary School, Cross Street, London, SW13 0QQ’ (hereafter referred to as ‘the
site’). The proposal comprises demolition of an existing residential property, and
construction of a new two storey educational building. Detail regarding the proposed
development is provided within Section 2.

1.1 Site-Specific Flood Risk Assessment (FRA)

In accordance with the National Planning Policy Framework (NPPF) and Environment
Agency Guidance, a Site Specific Flood Risk Assessment (FRA) should be both
proportionate to the degree of flood risk and appropriate to the scale, nature, and location of
the proposed development or land use.

As the proposed development use is educational, the Flood Risk Vulnerability Classification
is determined as “More Vulnerable” (as defined by NPPF); which (subject to an FRA) would
be considered appropriate within Flood Zone 1, 2 or 3a.

In recognition that the site covers an area of approximately 0.021 hectare (ha) and is located
within Flood Zone 1, but immediately adjacent to Flood Zone 3; a Level 2 Flood Risk
Assessment (FRA): Scoping Study has been conducted. The FRA references the EA
guidance documents for ‘Flood Risk Assessment in Flood Zone 1 and Critical Drainage
Areas’, and ‘Standing Advice for Vulnerable Developments’.

The aim of the FRA is to provide an appraisal of the potential flood risk posed to the site, and
equally the potential impact that the proposed development may have on flood risk to land or
property external to the site. The Scoping Study will identify whether or not there are
flooding or surface water management issues that require additional consideration, and
consequently completion of a more detailed Flood Risk Assessment.

In completing the FRA, the following data sources were referenced:

¢ London Borough of Richmond upon Thames Strategic Flood Risk Assessment (SFRA)
update (March 2016).

e London Borough of Richmond upon Thames Surface Water Management Plan
(SWMP) (2011).

e London Borough of Richmond upon Thames Local Flood Risk Management Strategy
(LFRMS) 2014 — 2020 (2014).

e London Borough of Richmond upon Thames Preliminary Flood Risk Assessment
(PFRA) (2011). (The PFRA was reviewed in 2017; the Richmond Borough website
states that following the review there was no change to the assessment of risk:
https://www.richmond.gov.uk/preliminary flood risk assessment)

e An Environment Agency Product 4 and Product 8: Detailed FRA / FCA Map centred on
‘Barnes Primary School, Cross Street, London, SW13 0QQ’ (ref: KSL 184788 AC)
(2020).
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The Level 2 FRA: Scoping Study did not include a specific flood risk Site Reconnaissance.

The development proposal constitutes a change of use. The Sequential Test is therefore not
required for this site.

1.2 Site Setting

The subject site is located on the eastern side of Cross Street, 30m south of the junction of
Cross Street and Westfields Avenue, approximately 300m south of Barnes Bridge Station, in
the London Borough of Richmond upon Thames. The rectangular shaped plot covers an
area of approximately 0.021ha; and is centred at National Grid Reference TQ 21561 75909.

The site comprises a two storey brick built residential house located at the centre of the site;
with an attached brick built garage extending from the front (west) of the house. The front
garden (fronting Cross Street) is part concrete surfaced, and part grassed. The eastern third
of the site (rear of the house) is a private residential garden comprising grass; and paved
and decked sections. The rear garden is defined by brick walls (north and south) and by a
feather edge fence at the eastern perimeter, which separates the site from the playground of
Barnes Primary School. Within the front garden (western site section) the site is defined by
feather edged fencing north and south; and has an open perimeter to Cross Street west of
the site.

The site is entered form Cross Street along the western perimeter.

The site is bordered by residential housing to the north and south; and with the playground
of Barnes Primary School adjacent to the eastern perimeter. The western perimeter is
defined by Cross Street with the Brown Dog Public House beyond. The site is within a
predominantly residential area.

The Site Location Map and Current Site Layout are provided within Appendix A.

1.3 Site Topography
A site specific Topographic Survey of the site (dated 30" July 2020) is included within
Appendix B.

Ground elevations indicate the site to be broadly flat, with an elevation of 6.63mAQOD within
the western site section (front garden), and 6.59mAOD within the eastern site section (rear
garden). A grassed section within the rear garden (adjacent to the eastern perimeter) has a
slightly lower elevation of 6.46mAQD.

The threshold level to the existing house is shown to be 6.81mAOD.

The site elevation is broadly the same as the pavement adjacent to western site perimeter,
which is indicated to be 6.59mAQD; falling to 6.47mAOD in Cross Street.

Published Ordnance Survey mapping indicates a gentle fall in elevation to the east / south-
east. A 5.00mAOD contour is located approximately 100m south-east of the site.

1.4 EXxisting Site Drainage
A Utility Survey was incorporated with the Topographical Survey, and is presented within
Appendix B.
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Surface Water Drainage from the existing house is not clearly defined. An assumed route is
indicated from the garage section to the manhole located at the extreme western corner of
the site, adjacent to the pavement on Cross Street.

Foul Water Drainage is indicated exiting the northern side of the house, extending west
(along the northern perimeter) to a manhole located outside the survey area on Cross Street.
A gully / down pipe appears to connect into the foul drain at the northern perimeter of the
house; although it is noted that a combined drain is not indicated on the survey.

1.5 Surface Water Bodies / Features

The closest watercourse to the site is a culverted drain beneath the existing Barnes Primary
School approximately 60m east of the site (referenced as part of the Beverley Brook). The
drain commences at Beverley Brook approximately 110m south-east of the site and flows
north-west, entering the River Thames approximately 350m north-west of the site.

At its closest point, the Beverley Brook watercourse is approximately 65m south-east of the
site. The watercourse flows south-west to north-east and subsequently enters the River
Thames 2km east of the site.

The Beverley Brook is classified by the Environment Agency as a Main River.
A Surface Water Features map is included as Appendix C.

1.6 Geology and Ground Permeability
Published British Geological Survey (BGS) records indicate that the bedrock beneath the
whole site is the London Clay Formation (comprising clay and silt).

Published BGS records indicate that the site is overlain by Superficial Deposits of the
Kempton Park Gravel Member (comprising sand and gravel).

BGS public records confirm the closest published borehole to the site to be at the junction of
Westfields Avenue and White Hart Lane approximately 210m south-west of the site (BGS
Ref: TQ27NW12). The borehole confirms Made Ground over sand and gravel (Kempton
Park Gravel Member) to a final borehole depth of 6.40m. A similar shallow geological
sequence would be anticipated at the subject site. (The report: Intermediate Assessment of
Groundwater Flooding Susceptibility’ appended to the Richmond Surface Water
Management Plan [SWMP] indicates 6.0m to be the average depth of the Kempton Park
Gravel Member).

The London Clay Bedrock is classified by the Environment Agency as an Unproductive
Aquifer; whereas the overlying Superficial Deposits are classified as a Secondary A Aquifer.

The management of Surface Water Discharge is referenced in Section 2.

The site is not located within an Environment Agency Source Protection Zone.
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2 Development Proposal
At the time of preparing this Flood Risk Assessment (FRA), the proposed development
comprised the following:

¢ Demolition of the existing 2 storey residential house.
e Construction of a 2 storey Educational Building:

» Ground Floor: Internal: Therapy Room, Group Room, Sensory Room, Office, and
Lobby. External: Covered Space to the rear of the building, and a Minibus Bay at the
front of the building (leading from Cross Street).

» First Floor: Two (2No.) Classrooms, Soft Room, Quiet Room, and an external
Calming Area to the rear of the building.

Plans of the proposed development are presented within Appendix D: ‘Proposed Site Layout’
(Drawing ref: LONDO01-MCB-XX-00-DR-A-210-S3-P2), and ‘Proposed Ground and First
Floor Plans’ (Drawing ref: MCB-XX-ZZ-DR-A-0010-S3-P1).

2.1 Vulnerability Classification of the development

As the development is to provide an educational facility, the Flood Risk Vulnerability
Classification is determined as “More Vulnerable” (as defined by NPPF); which is
appropriate for Flood Zone 1, 2, and 3a subject to an appropriate FRA.

2.2 Proposed Finished Floor Levels
It is understood that Richmond upon Thames Planning Department has requested that the
Finished Floor Level (FFL) of the new building to be 6.35mAQOD.

It is noted that the proposed FFL is approximately 0.24m below the existing ground
elevation; which is generally within the range 6.59mAOD to 6.63mAQD.

2.3 Proposed Site Drainage
Hard landscaping to the front and rear of the new building increases the impermeable hard
surfacing at the site from approximately 50% to 100%.

In order to accommodate the requested FFL for the building, the external ground level
across the western section of the site (from Cross Street) will be sloped at 1:20 towards the
building, with surface water collected within Threshold Drains situated along the edge of the
building. It is proposed that below ground attenuation would be provided in front of the
building, below the Minibus Bay; with a vortex flow control limiting runoff to 1l/s discharging
to the existing off-site Thames Water infrastructure.

The site does not have sufficient external space to incorporate the use of Sustainable Urban
Drainage Systems (SUDS)? using Infiltration Techniques.

Proposed Drainage Drawings were unavailable at the time of preparing this FRA. A detailed
Surface Water Drainage Strategy (including drawings) is recommended to accompany the
development plans.

3 SUDS - Sustainable Urban Drainage Systems
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3 Flood Zone Classification
Flood Zone classifications are defined within the National Planning Policy Framework
(NPPF) as follows; and relate to the potential risk from flooding by river or sea:

Flood Zone 1 - land assessed as having a less than 1 in 1,000 annual probability of river or
sea flooding (<0.1%).

Flood Zone 2 - land assessed as having between a 1 in 100 and 1 in 1,000 annual
probability of river flooding (1% — 0.1%), or between a 1 in 200 and 1 in 1,000 annual
probability of sea flooding (0.5% — 0.1%) in any year.

Flood Zone 3 - land assessed as having a 1 in 100 or greater annual probability of river
flooding (>1%), or a 1 in 200 or greater annual probability of flooding from the sea (>0.5%) in
any year. Flood Zone 3 is further classified into Flood Zone 3a (high probability) and 3b (the
functional floodplain, comprising land where water has to flow or be stored in times of flood).

Environment Agency flood zone mapping indicates that the site lies within Flood Zone 1.

An area of Flood Zone 2 / 3 (area benefiting from flood defences) is situated adjacent to the
eastern perimeter of the site. The Flood Zone delineation relates to the River Thames. The
Royal Borough of Richmond upon Thames Strategic Flood Risk Assessment (SFRA, 2016)
confirms the flood zone delineation adjacent east of the site to be Flood Zone 3a. Flood
Zone mapping is provided in Appendix E.

The Environment Agency / Natural Resources Wales ‘Risk of Flooding from Rivers and the
Sea (RoFRaS) database’ generates an indication of river and coastal flood risk based on a
50m grid. The database considers the probability that any flood defences (if present) will
overtop or breach, and the distance from the river or sea. The maximum RoFRaS Flood
Rating for the whole site indicates a ‘Negligible’ risk of flooding. An area of ‘Very
Low’ risk of flooding (less than 1 in 1,000 [<0.1%] in any given year) is indicated
adjacent east of the site; and corresponds with the Flood Zone 2 / 3 delineation. A
RoFRaS map is provided within Appendix E.

3.1 Flood Defences
The EA Product 4 (2020) data confirmed that Flood Defences are present along the River
Thames approximately 350m north-west of the site.

The design Standard of Protection (SoP) of the flood defences along this area of the
Thames is a 0.1% Annual Exceedance Probability (AEP) event, designed to defend upto a 1
in 1,000 year tidal event. The defences are man-made and privately owned. The crest level
of the defences is 5.94mAOD.

3.2 Historic Flooding
The Environment Agency (EA) database of historic flooding events dating back to 1947
confirms no recorded flood event impacting the subject site (EA Product 4, 2020).

The London Borough of Richmond upon Thames SFRA (2016) indicates no events or
incidents indicated in the vicinity of the subject site from river, surface water, or groundwater
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sources. An extract from the SFRA Historic Flooding map is presented within Appendix F
(the map is dated 2014).

3.3 Thames Tidal Upriver Breach Inundation Modelling

agb Environmental Limited (agb) requested modelled flood data from the EA for the reach of
the Beverley Brook located approximately 65m south-east of the subject site as part of an
EA Product 4 and Product 8 data request (EA, 2020).

The EA provided Tidal Modelling data from The Thames Tidal Upriver Breach Inundation
Modelling Study by Atkins Ltd, which was completed in May 2017.

3.3.1 Thames Tidal Breach Modelling

The model approach simulated continuous tidal breaches along the entire length of the
Thames from Teddington to the Thames Barrier; with breaches set at 20m or 50m width (for
hard and soft defences respectively), and breach scour distances set to extend into the
floodplain by the same distance as the breach width.

As the site is located upstream of the Thames Barrier, there is no return period for the
modelled flood levels, as the levels are controlled by the closure of the barrier. The flood
levels generated are therefore referred to as Maximum Likely Water Levels (MLWLs). The
epochs modelled were 2014 and 2100; which included an allowance for climate change for
the 2100 epoch.

The model was used to generate Flood Elevations (i.e. MLWLSs) at multiple Node Points
along Beverley Brook approximately 65m south-east of the site. A map depicting the 7 Node
Point locations closest to the subject site is included within Appendix G*.

For the 2014 epoch, the MLW.Ls for all Node Points is stated as ‘Nil Return’; with MLWLs for
the 2100 epoch stated as between 4.82mAOD and 4.86mAOD.

The Breach Flood Extent mapping for both epochs indicates no flood impact at the
subject site. A map illustrating flood extent for both the 2014 and 2100 epochs is included
in Appendix G*.

Breach Hazard Mapping for the 2100 epoch indicates no hazard to the subject site. A
hazard map is included within Appendix G*.

It is noted that the RoFRaS Flood Rating for the site indicates the risk of flooding across the
whole site to be ‘Negligible’; with a ‘Very Low’ risk (less than 1 in 1,000 [0.1%] in any given
year) indicated adjacent east of the site. The rating is based on a breach or overtopping of
existing defences. In addition, the site is afforded protection by the Thames Barrier.

The overall risk of Tidal Flooding due to a breach in flood defences is considered
‘Negligible / Very Low’.

Thames Tidal Breach Modelling is taken into consideration within Section 4.2 Mitigation
Measures.

4 Open Government Licence
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3.3.2 Beverley Brook: Fluvial Flood Hazard

The London Borough of Richmond upon Thames SFRA (2016) includes Fluvial Flood
Hazard Mapping for the Beverley Brook. Maps showing the flood extent of the 1 in 100 (1%)
AEP (plus Climate Change Allowance) indicates no impact to the subject site.

A SFRA map extract is included within Appendix H.
The overall risk of from Fluvial Flooding is considered ‘Negligible / Very Low’.

3.4 Surface Water (Pluvial) Flooding

Surface water (pluvial) flooding is rainfall generated overland flow prior to runoff entering a
watercourse or sewer. Actual flooding may be a result of either overwhelming of sewerage
and drainage systems during extreme events; or less extreme rainfall events over lower
permeability ground. In such circumstances, overland flow and ponding may occur in
topographic depressions.

The Environment Agency on-line Long Term Flood Risk mapping (https://flood-warning-
information.service.gov.uk/long-term-flood-risk/) indicates no Surface Water Flood Risk
across the subject site for ‘High’, ‘Medium’ or ‘Low’ flood risk scenarios®.

EA map extract depicting the ‘Low’ risk scenario is included within Appendix I.

The London Borough of Richmond upon Thames SFRA (2016) includes data from the EA
Updated Flood Map for Surface Water database (UFMfSW). The SFRA presents maps for
the 1 in 100 (1%) AEP, which depicts potential flood water depth. No impact is shown
across the subject site.

The London Borough of Richmond upon Thames SWMP (2011) also presents Surface
Water Flood Risk Mapping for the 1 in 100 (1%) AEP event. The map indicates no flood risk
at the subject site.

Overall, the potential Surface Water (Pluvial) Flood risk is considered to be
‘Negligible’.

It is however noted that as the FFL for the proposed building will be below the current
ground elevation. The ground adjacent to the building will therefore be sloped at a proposed
gradient of 1:20 for access purposes (as stated within Section 2 of this report). Surface
water generated by the constructed slope will be managed by the inclusion of appropriately
sized threshold drains adjacent to the building. A Surface Water Drainage Strategy is
recommended to detail the drainage design.

3.5 Sewer Flooding

The Richmond upon Thames SFRA (2016) includes a map extract from the Thames Water
Utilities Limited DG5 Flood Register. The map shows the number of properties impacted by
sewer flooding within areas based on a 4-digit postcode basis. The subject site is within an
area with ‘6 - 10’ properties impacted; which is relatively low. There is no reason to suggest
the subject site has been impacted by sewer flooding.

5 *High’ risk scenario (greater than 3.3% in any given year); ‘Medium’ risk scenario (between 1 in 100
[1%] and 1 in 30 [3.3%] in any given year), and ‘Low’ risk scenario (between 1 in 1,000 [0.1%] and 1
in 100 [1%] in any given year).
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3.6 Groundwater Flooding

The Richmond SFRA (2016) states that evidence of Groundwater Flooding within the
Borough is relatively limited. The SFRA states that there is a possibility of groundwater
flooding where variable permeability ‘Thames Gravels’ (such as the Kempton Gravel
Member) are present over low permeability London Clay; which is the case for the subject
site. The SFRA references the Richmond Surface Water Management Plan (SWMP, 2011)
for further detail regarding historic groundwater flooding incidents.

Mapping within both the Richmond Local Flood Risk Management Strategy (LFRMS) and
SWMP indicate no flood incidents within close proximity to the subject site (based partly on
EA records). The SWMP also indicates the site to be within an area with an ‘Increased
Potential for Elevated Groundwater’ (within permeable Superficial Deposits).

It could therefore be suggested that the site is within an area with a ‘Moderate Risk’ of
Groundwater Flooding; where a ‘Moderate Risk’ typically means that as a consequence of
a 1in 100 year groundwater flood event; groundwater levels may impact basements; but that
properties without basements would not be considered at risk.

Overall, as the development proposal does not include a basement level, the site
could be considered at ‘Low’ risk of potential Groundwater Flooding.

3.7 Flooding from Artificial Sources

With reference to the Environment Agency Long Term Risk of Flooding website https://flood-
warning-information.service.qgov.uk/long-term-flood-risk/. The subject site is not indicated to
be at risk of Reservoir Flooding.

3.8 Critical Drainage Areas

Critical Drainage Areas (CDAs) are ‘discrete geographical areas where multiple and
interlinked sources of flood risk (surface water, groundwater, sewer, main river, and/or tidal)
cause flooding in one or more Local Flood Risk Zones (LFRZ) during severe weather which
can impact people property or local infrastructure’.

The Richmond upon Thames Surface Water Management Plan (SWMP, 2011) confirms that
the subject site is not located within a CDA.

3.9 Climate Change

Climate Change will potentially increase both the frequency and intensity of localised storms,
which could heighten localised drainage problems. In general, the impacts of climate
change should be assessed over the lifetime of a proposed development; and calculated in
accordance with the National Planning Policy Framework (NPPF). The Technical Guidance
to the NPPF previously recommended national precautionary sensitivity ranges for peak
rainfall intensities and peak river flows for use in the assessment of the impacts of climate
change on flooding®. The previous national sensitivity allowances were updated on 19"
February 2016 with new guidance from the Environment Agency. The new guidance
replaced the former single national allowance with a range of allowances to assess fluvial
flooding. The new allowances for use in flood risk assessment are varied based on

6 Table 5 of the Technical Guidance to the NPPF national precautionary sensitivity ranges for peak
rainfall intensities: +5% (1990 — 2025); +10% (2025 — 2055); +20% (2055 — 2085) and +30% (2085 —
2115)

P4031.2.0 Flood Risk Assessment (FRA) 30 September 2020
Barnes Primary School, Cross Street, London, SW13 0QQ Page 11 of 18


https://flood-warning-information.service.gov.uk/long-term-flood-risk/
https://flood-warning-information.service.gov.uk/long-term-flood-risk/

agb Environmental Ltd

individual river basin districts; and subsequently refined based on the vulnerability
classification of the development; the flood zone classification; and the lifetime of the
development.

Climate Change is incorporated into the datasets referenced in the determination of Tidal,
Fluvial, and Surface Water (Pluvial) Flooding presented within Sections 3.3 and 3.4.

Climate Change is not considered likely to significantly alter the potential impact from
Groundwater Flooding; which is considered to be ‘Low’, as the proposed development plans
do not include a basement level.
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4 Summary and Conclusion

4.1

FRA Summary Points

Environment Agency flood zone mapping indicates “The site” at ‘Barnes Primary
School, Cross Street, London, SW13 0QQ’ to be located wholly within Flood Zone 1
(land assessed as having a less than 1 in 1,000 annual probability of river or sea
flooding [<0.1%]); but with an area of Flood Zone 3a located immediately to the east.
Flood Zone 3 is classified as land assessed as having a 1 in 100 or greater annual
probability of river flooding (>1%), or a 1 in 200 or greater annual probability of flooding
from the sea (>0.5%) in any year.

In recognition of the flood risk setting for the site, a Level 2 Flood Risk Assessment
(FRA): Scoping Study was conducted.

The Environment Agency (EA) Risk of Flooding from Rivers and the Sea
(RoFRaS) Flood Rating indicates the maximum risk of flooding to be a
‘Negligible’. An area of ‘Very Low’ risk of flooding (less than 1 in 1,000 [<0.1%]
in any given year) is indicated adjacent east of the site; and corresponds with
the Flood Zone 2/ 3 delineation.

The closest watercourse to the site is a culverted drain beneath the existing Barnes
Primary School approximately 60m east of the site (referenced as part of the Beverley
Brook). The drain commences at the Beverley Brook approximately 110m south-east
of the site and flows north-west, entering the River Thames approximately 350m north-
west of the site. The Beverley Brook is classified by the Environment Agency as a
Main River.

The EA database of historic flooding events dating back to 1947 confirms no fluvial
flood events at the subject site. The SFRA (2016) indicates no events or incidents
indicated in the vicinity of the subject site from river, surface water, or groundwater
sources.

Ground elevations indicate the site to be broadly flat, with an elevation of 6.63mAOD
within the western site section (front garden of the existing house), and 6.59mAQOD
within the eastern site section (rear garden). A grassed section within the rear garden
(adjacent to the eastern perimeter) has a slightly lower elevation of 6.46mAOD. The
site elevation is broadly the same as the pavement adjacent to western site perimeter,
which is indicated to be 6.59mAQD; falling to 6.47mAOD in Cross Street.

Published British Geological Survey (BGS) records indicate that the bedrock beneath
the whole site is the London Clay Formation (comprising clay and silt); overlain by
Superficial Alluvium Deposits of the Kempton Park Gravel Member (comprising sand
and gravel).

In response to an EA Product 4 and 8 Data Request, the EA provided Tidal
Modelling data from The Thames Tidal Upriver Breach Inundation Modelling
Study (2017). As the site is located upstream of the Thames Barrier, there is no
return period for the modelled flood levels (as levels are controlled by closure of the
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barrier). The flood levels generated are therefore referred to as Maximum Likely
Water Levels (MLWLs). The epochs modelled were 2014 and 2100; which included
an allowance for climate change for the 2100 epoch. The model was used to generate
Flood Elevations (i.e. MLWLs) at multiple Node Points along Beverley Brook
approximately 65m south-east of the site.

For the 2014 epoch, the MLWLs for all Node Points is stated as ‘Nil Return’; with
MLWLs for the 2100 epoch stated as between 4.82mAOD and 4.86mAOD. The Flood
Extent mapping for both epochs indicates no flood impact at the subject site.

It is noted that the RoFRaS Flood Rating for the site is ‘Negligible’ (based on a breach
or overtopping of existing defences). In addition, the site is afforded protection by the
Thames Barrier.

Fluvial Flood Hazard Mapping: The London Borough of Richmond upon Thames
SFRA (2016) includes Fluvial Flood Hazard Mapping of the Beverley Brook. Maps
showing the flood extent of the 1 in 100 (1%) AEP (plus Climate Change Allowance)
indicates no impact to the subject site.

The overall risk of Tidal or Fluvial Flooding is considered ‘Negligible / Very Low’.

e Surface Water (Pluvial) Flooding: The EA on-line Long Term Flood Risk mapping
(https://flood-warning-information.service.gov.uk/long-term-flood-risk/)  indicates no
Surface Water Flood Risk across the subject site for ‘High’, ‘Medium’ or ‘Low’ flood risk
scenarios.

The Richmond SFRA (2016) includes data from the EA Updated Flood Map for
Surface Water database (UFMfSW). The map for the 1 in 100 (1%) AEP depicts
potential flood water depth. No impact is shown across the subject site.

The Richmond SWMP (2011) presents Surface Water Flood Risk Mapping for the 1 in
100 (1%) AEP event; and indicates no flood risk at the subject site.

Overall, the potential Surface Water (Pluvial) Flood risk is considered to be
‘Negligible’.

e Groundwater Flooding: Both the Richmond Local Flood Risk Management Strategy
(LFRMS) and SWMP indicate no flooding incidents in proximity to the site.

The SWMP also indicates the site is within an area with an ‘Increased Potential for
Elevated Groundwater’ (within permeable Superficial Deposits). It could therefore be
suggested that the site is within an area with a ‘Moderate Risk’ of Groundwater
Flooding; where a ‘Moderate Risk’ typically means groundwater levels may impact
basements as a consequence of a 1 in 100 year groundwater flood event; but that
properties without basements would not be considered at risk.

Overall, as the development proposal does not include a basement level, the site
could be considered at ‘Low’ risk of potential Groundwater Flooding.

e With reference to the EA Long Term Risk of Flooding website, the subject site is not
indicated to be at risk of Reservoir Flooding.
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e The site is not located within a Critical Drainage Area (CDA).

e At the time of preparing this Flood Risk Assessment (FRA), development plans
comprised:

» Demolition of the existing 2 storey residential house.
» Construction of a 2 storey Educational Building:

The potential educational development would be classified within the NPPF as a ‘More
Vulnerable’ development; which is considered appropriate within Flood Zones 1, 2,
and 3a.

It is understood that Richmond upon Thames Planning Department has requested the
Finished Floor Level (FFL) to be 6.35mAQOD.

(It is noted that the proposed FFL is approximately 0.24m below the existing ground
elevation, which is generally within the range 6.59mAOD to 6.63mAQOD).

e A Surface Water Drainage Strategy is recommended. (It is noted that the proposed
design would accommodate the requested FFL by sloping the external ground level to
the new building at 1:20 towards the building; with surface water collected within
Threshold Drains).

4.2 Mitigation Measures
In considering flood Mitigation Measures appropriate to the site; all potential sources of flood
risk have been evaluated. In summary, the potential flood risk is as follows:

Tidal Flood Risk: ‘Negligible / Very Low'.

e Fluvial Flood Risk: No impact.

e Surface Water (Pluvial) Flood Risk: ‘Negligible’.

e Groundwater Flood Risk: ‘Low’ (as the proposal has no basement level).

4.2.1 Finished Floor Levels (FFLs)

The site is wholly located within Flood Zone 1. A guidance recommendation for the setting
of FFLs is not stated within the EA document: ‘Flood Risk Assessment in Flood Zone 1 and
Critical Drainage Areas’.

The proposed FFL elevation of 6.35mAOD (0.24m below the existing ground elevation of
range 6.59mAOD to 6.63mAOD) would therefore be deemed acceptable so long as
access to the building is protected from the potential ingress of Surface Water
generated by the proposed 1:20 slope constructed towards the new building.

The proposed design plans (Section 2) confirms that appropriately sized Threshold
Drains would be constructed along the access perimeter of the building to manage
surface water generated by the proposed 1:20 slope towards the building. On this
basis the proposed FFL elevation of 6.35mAOD would be acceptable.
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4.2.2 Surface Water Management
A Surface Water Management Strategy would be required to accompany the design plans.

4.2.3 Advisory Note
In view of the proposed FFL of 6.35mAOD being approximately 0.24m below the existing

ground level; and the potential ‘Low’ risk of potential groundwater Flooding; it is advised that
consideration be given to the following flood resistance and resilience measures to enhance
the flood protection to the building:

e Use of Flood Resistant Doors for external access to the building.
e Raising of all internal electrical wiring 0.3m above the Finished Floor Level.

4.3 Concluding Comments
e The proposed development is considered appropriate in Flood Zone 1.

e The Environment Agency Risk of Flooding from Rivers and the Sea (RoFRaS)
database indicates a ‘Negligible / Very Low’ risk.

e The potential risk from Tidal, Fluvial, and Surface Water Flooding is ‘Negligible’.
e The potential risk from Groundwater Flooding is ‘Low’.
e The proposed Finished Floor Level (FFL) is 6.35mAQOD.

e In the event that Development Plans are changed this FRA should be reviewed
accordingly.
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5 Closure

The conclusions and recommendations made in this report are limited to those that can be
made on the basis of the research carried out. The results of the research should be viewed
in the context of the work that has been carried out and no liability can be accepted for
matters outside the stated scope of the research. Any comments made on the basis of
information obtained from third parties are given in good faith on the assumption that the
information is accurate. No independent validation of third party information has been made
by agb Environmental Ltd.

The ‘vicinity’ of the site for the purposes of the report, is defined as locations situated within
an approximate 250m radius of the site, although certain sources of contamination and/or
sensitive targets further than 250m of site have also been included. Advice provided within
this report is based on current guidelines available at the time of writing. This report is
subject to amendment in light of additional information becoming available or statutory
consultee review, including the Environment Agency and Local Council.

This report is written in the context of an agreed scope of work between agb Environmental
Ltd and the Client and should only be used in this specific context. Re-interpretation of this
report in whole or part may become necessary if additional information becomes available or
practices or legislation changes.

agb Environmental Ltd does not provide legal advice; the advice of the Client’'s legal
advisors may also be required. agb Environmental Ltd Terms and Conditions apply.
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APPENDIX A Site Location Map and
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APPENDIX B Topographic and
Utility Survey
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Detailed FRA Map centred on SW13 0QQ created 22/09/2020 [Ref: KSL 184788 AC]
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FLOOD ZONE MAPPING

The map is presented to illustrate that land adjacent east of the site is not Flood Zone 3b (The
Functional Floodplain).

It is noted that the area of Flood Zone 2 to the east of the site is indicated on current EA Mapping as
Flood Zone 3 (area benefitting from flood defences).

SITE

Beverley Brook

\

Ordnance Survey © Crown Copyright 2011. All rights reserved. Licence number 100051520

THE SITE = Barnes Primary School, Cross Street, London, SW13 0QQ

Key:

Figure reproduced from Metis Consultants (2016) London Borough of Richmond upon Thames
Strategic Flood Risk Assessment (SFRA) update (March 2016).



RISK OF FLOODING FROM RIVERS AND THE SEA (RoFRaS)

The Environment Agency / Natural Resources Wales ‘Risk of Flooding from Rivers and the Sea
(RoFRaS) database’ Risk of Flooding from Rivers and Sea generates an indication of river and coastal
flood risk based on a 50m grid. The database considers the probability that any flood defences (if
present) will overtop or breach, and the distance from the river or sea.

The maximum RoFRaS Flood Rating for the whole site indicates a ‘Negligible’ risk of flooding. An
area of ‘Very Low’ risk of flooding (less than 1 in 1,000 [<0.1%] in any given year) is indicated
adjacent east of the site; and corresponds with the Flood Zone 2 / 3 delineation.

<+— Beverley Brook
NEGLIGIBLE VERY LOW
RISK RISK

THE SITE = Barnes Primary School, Cross Street, London, SW13 0QQ

Very Low Low Medium High

The chance of flooding from
rivers or the sea is considered
to be less than 1 in 1000
(0.1%) in any given year.

The chance of flooding from
rivers or the sea is considered
to be less than 1in 100 (1%)
but greater than or equal to 1
in 1000 (0.1%) in any given
year.

The chance of flooding from
rivers or the sea is considered
to be less than 1in 30 (3.3%)
but greater than 1in 100 (1%)
in any given year.

The chance of flooding from
rivers or the sea is considered
to be greater than or equal to
1in 30 (3.3%) in any given
year.
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HISTORIC FLOODING

Ordnance Survey © Crown Copyright 2011. All rights reserved. Licence number 100051520

THE SITE = Barnes Primary School, Cross Street, London, SW13 0QQ
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Source: Metis Consultants (2016) London Borough of Richmond upon Thames Strategic Flood Risk
Assessment (SFRA) update (March 2016).
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Thames Tidal Upriver Breach Inundation Modelling - 2017

The table below displays site-specific modelled flood levels at your site. These have been taken from the Thames Tidal Upriver Breach Inundation

Modelling Study 2017 completed by Atkins Ltd. in May 2017.

We have developed a modelling approach where all upriver breach locations along the Thames are equitably modelled, to ensure a consistent
approach across London. This modelling simulates 5679 continuous tidal breaches along the entire extent of the Thames from Teddington to the
Thames Barrier. For hard and composite defences breaches are set at 20 m wide; for soft defences, breaches are 50 m wide. In both cases, the
defence breach scour distance was assumed to extend into the floodplain by the same distance as the breach width.

For breaches upriver of the Thames Barrier, there is no return period for modelled levels as the levels are controlled by barrier closures. The levels
used are referred to as Maximum Likely Water Levels (MLWLSs). Therefore 2014 and 2100 epochs were modelled on that basis.

This model has been designed for catchment wide flood risk mapping. It should be noted that it was not created to produce flood levels for specific

development sites within London.

: : Modelled levels in
Natjena Srid || mACDN for v
Likely Water Level
Node Easting Northing 2014 2100
1] 521732 175915 Nil return | Nil return
21 521722 175885 Nil return 4.86
3] 521702 175860 Nil return 4.85
4] 521682 175840 Nil return 4.85
5] 521657 175830 Nil return 4.82
6] 521682 175825 Nil return 4.85
7 521657 175790 Nil return | Nil return

Environment Agency, Orchard House, Endeavour Park, London Road, West Malling, ME19 5SH

Customer services line: 020 8474 6848
Email: kslenquiries@environment-agency.gov.uk
Website: https://www.gov.uk/government/organisations/environment-agency
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2D Node Location Map centred on SW13 0QQ created 22/09/2020 [Ref: KSL 184788 AC]
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Breach Inundation Modelling Map centred on SW13 0QQ created 22/09/2020 [Ref: KSL 184788 AC]
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+=—+= Flood Map - Defences
Upriver MLWL Breach Inundation
Epoch

B 2014

2100

Thames Tidal Upriver Breach Inundation
Modelling 2017

A modelled representation of all upriver tidal
breach locations along the Thames from
Teddington to the Thames Barrier, based on low
floodplain topography. For hard and composite
defences breaches are set at 20 m wide; for
soft defences, breaches are 50 m wide. In
both cases, the defence breach scour distance
was assumed to extend into the floodplain by
the same distance as the breach width.

The modelling is based on the 2008 TE2100
in-channel levels, with an allowance for climate
change for epoch 2100.
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O Site This map shows the combined flood hazard to people (called a hazard rating) if our flood defences are breached at any given
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The map is based on computer modelling of simulated breaches covering the entire extent between Teddington Weir and the
Thames Barrier. Each breach has been modelled individually and the results combined to create this map. Multiple breaches,
other combinations of breaches, different sized tidal surges or flood flows may all give different results.

The map only considers the consequences of a breach, it does not make any assumption about the likelihood of a breach
occurring. The likelihood of a breach occurring will depend on a number of different factors, including the construction and
condition of the defences in the area. A breach is less likely where defences are of a good standard, but a risk of breaching
remains.

Please contact the Environment Agency for further information on emergency planning associated with flood risk in this area.

General Enquiries No: 03708 506 506. Weekday Daytime calls cost 5p plus up to 6p per minute from BT Weekend Unlimited. Mobile and other providers’ charges may vary

Thames Tidal
Breach Hazard Mapping

Map Centred on SW13 0QQ
KSL 184788 AC

This map is reproduced by permission of Ordnance Survey on behalf of The
Controller of Her Majesty's Stationary Office. Crown copyright. All rights reserved.
Environment Agency 100026380, 2020. Unauthorised reproduction infringes
Crown copyright and may lead to prosecution or civil proceedings.
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APPENDIX H Fluvial Flood Hazard
Mapping (SFRA map extract)

P4031.2.0 Flood Risk Assessment (FRA) 30 September 2020
Barnes Primary School, Cross Street, London, SW13 0QQ Appendix



FLUVIAL FLOOD HAZARD

The London Borough of Richmond upon Thames SFRA (2016) includes Fluvial Flood
Hazard Mapping for the Beverley Brook.

The following maps showing the flood extent of the 1 in 100 (1%) AEP (plus Climate Change
Allowance) indicates no impact to the subject site.
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Ordnance Survey © Crown Copyright 2011. All rights reserved. Licence number 100051520

THE SITE = Barnes Primary School, Cross Street, London, SW13 0QQ

Key:

[1 Borough Boundary
= = Beverley Brook
Hazard Rating
' Low
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| Sigificant
I Extreme

Figure reproduced from Metis Consultants (2016) London Borough of Richmond upon Thames
Strategic Flood Risk Assessment (SFRA) update (March 2016).
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APPENDIX | Surface Water
(Pluvial) Flooding (EA map extract)

P4031.2.0 Flood Risk Assessment (FRA) 30 September 2020
Barnes Primary School, Cross Street, London, SW13 0QQ Appendix



EA SURFACE WATER FLOOD RISK

LOW RISK SCENARIO

The following map extract is taken from the Environment Agency (EA) on-line Long Term Flood Risk
mapping (https:/flood-warning-information.service.gov.uk/long-term-flood-risk/). =~ The map extract
depicts the ‘Low’ risk flood scenario; where a ‘Low’ risk is between 1 in 1,000 [0.1%] and 1 in 100
[1%] in any given year.

There is no Surface Water (Pluvial) Flood risk indicated across the subject site.
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THE SITE = Barnes Primary School, Cross Street, London, SW13 0QQ

Low Risk Flood Scenario Potential Flood Depth

- = Over 900mm

= Between 300mm and 900mm

= Below 300mm
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