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1.2

Scope of Report

Logika Consultants Ltd were commissioned on behalf of London Borough of Richmond Upon Thames
(hereafter referred to as the ‘Applicant’) to undertake an assessment of flood risk in relation to a
proposed development at Twickenham Riverside (hereafter referred to as ‘the Site’). This is in
addition to the Flood Risk Assessment and Surface Water Drainage Strategy which have previously
been submitted in support of the planning application.

Site Description

The Site is approximately 1.19 hectares (ha) in size and is located on the northern bank of the River
Thames at Twickenham, within the London Borough of Richmond Upon Thames. The Site is bordered
by the River Thames to the southeast, and by existing development to the northeast, northwest, and
southwest (Figure 1-1). Wharf Lane and Water Lane join The Embankment, which passes through the
eastern area of the Site.

The existing topographic survey is included in Appendix Al, and the proposed development is
included in Appendix A2.

D Site Boundary

0 25 50 m
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Scope of Report

This report considers the impacts of altering existing ground levels within the Site as part of the
proposed development, to ascertain the risk of flooding to certain areas of the Site pre and post
development. The report focuses on the external areas of the Site and does not consider the built
development, which has already been considered as part of the submitted Flood Risk Assessment.
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2.1

2.2

2.2.1

Flood Map for Planning

The Environment Agency (EA) Flood Map for Planning shows the southern and eastern areas of the
Site to be situated within Flood Zones 3 and 2, representing a high and medium probability of flooding
from tidal and fluvial sources (Figure 2-1). The central and western areas of the Site are located within
Flood Zone 1, indicating a low probability of tidal and fluvial flooding.

An existing flood defence is present through the central area of the Site, providing protection through
naturally raised ground levels.

—— River Thames

& 5 2 D Site Boundary

Environment Agency Flood Defences
Flood Zone 3

Flood Zone 2

\:\ Flood Zone 1

25 50 m

Source: Environment Agency Flood Map for Planning, (available at: https://flood-map-for-planning.service.qov.uk/).

Environment Agency Hydraulic Model

Fluvial Modelling

EA modelled data was obtained from the Lower Thames Model (Hammersmith Domain, 2019), which
covers the River Thames from West Molesey to Putney Bridge. The Site is located between model
nodes 2.2 and 2.3, which are situated approximately 740m upstream and 725m downstream of the
Site respectively. These were used as indicators of in-channel water levels at the Site for varying

14417A
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probabilities. The node locations can be seen in Figure 2-2, and the respective modelled water levels
are included in Table 2-1.

Lower Thames Model Hammersmith Domain (2019) Nodal Data Points
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Source: Lower Thames Model (Hammersmith Domain) (2019)
Table 2-1 Lower Thames Hammersmith Domain Fluvial Nodal Levels

1:10 1:20

year  year

2.2 5.11 5.23 5.33 5.68 5.80 5.90 6.35 7.24
23 5.00 5.11 5.20 5.50 5.61 5.71 6.26 6.90
Interpolated 5.06 5.17 5.27 5.59 5.71 5.81 6.31 7.07

Source: Lower Thames Model (Hammersmith Domain) (2019)

Whilst this is a fluvial model, the downstream boundary within the Hammersmith Domain model
comprises a water level / time relationship extracted from the EA’s 1D tidal model of the River
Thames at Putney Bridge (model node 2.23). The EA 1D tidal River Thames model included simulation
of the Thames Barrier operating at a frequency more consistent with a typical flood response.
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Based on the interpolated flood levels set out in Table 2-1, the probability of the existing and
proposed Site levels being flooded is set out in Table 2-2. This is based on the specific return periods
as modelled by the EA, rather than interpolation between the respective return periods.

Embankment square would be flooded in a 1 in 5 annual probability event. The lower grass terrace
would be affected between a 1 in 10 and 1 in 50 year annual probability event. The middle terrace
would only be affected between a 1 in 100 year plus 25% climate change and 1 in 1000 year event.
Data shows that the upper grass terrace would remain protected.

The existing and proposed Site locations referenced in Table 2-2 below are identified by the
respective location letters (i.e. A, B, C etc) shown within Figure 2-3 and 2-4 respectively.

Table 2-2 Fluvial Probability of Site Flooding

Return Period
s . . Ground Level
Existing Site Use Proposed Site Use Exceeded (annual
probability)

(m AOD)

Location A Proposed: Start of
embankment square 4.75 1in5
(designated open space)

Location A Existing:
Embankment walkway

Location B Existing: North

west edge of car parking / Location B Proposed: Top of
bottom of access steps to the embankment square
raised seating area

5.00 lin5

Location C Existing: Bottom  Location C Proposed: Start of

d linl

of vehicle ramp the lower grass terrace >-15 in 10
Location D Existing: The Location D Proposed: Top of 545 1in 50
Lanes the lower grass terrace
Location E Existing: The Location E Proposed: Start of 6.15 1in 100 plus 25%
Lanes the middle grass terrace ’ climate change
Location F Existing: The LocatlfJn F Proposed: Top of 6.45 1in 1000
Lanes the middle grass terrace
Location G Existing: Main .

Locat P : Start of
entrance to Diamond Jubilee ocation G Proposed: Start o 7.20 -

the upper grass terrace
Gardens ppere

14417A
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Figure 2-3 Existing Site Layout and Level Locations
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Figure 2-4 Proposed Site Layout and Level Locations
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2.2.2 Tidal Modelling
Tidal flood levels were obtained from the EA’s TE2100 hydraulic model, which quantifies the
potential tidal flood risk based on extreme events. Data was provided at nodes 2.2 and 2.3, which
are in similar locations to those shown in Figure 2-2. The on Site breach flood levels were also
interrogated based on the Tidal Upriver Breach Inundation Modelling Study undertaken in 2017.
The flood levels upstream of the Thames Barrier are the highest levels permitted through operation
of the Thames Barrier, and no return periods are provided. The associated flood levels are shown in
Table 2-3.
Table 2-3 Tidal Flood Levels
Present Day Water Future 2065-2100
Future 2100 Water Level
Level Water Level
2.2 5.95 6.00 6.45
2.3 5.80 5.97 6.42
Interpolated 5.87 5.98 6.43
Breach Model 5.84 No data provided 6.42
Source: Thames Estuary 2100 Study (2008), and Tidal Upriver Breach Inundation Modelling Study (2017)
Based on the interpolated in channel flood levels set out in Table 2-3, the events at which the existing
and proposed Site levels would be flooded is set out in Table 2-4. This is based on the specific events
as modelled by the EA, rather than interpolation between the respective events.
Embankment square and the lower grass terrace would be flooded in a present day event, and the
middle grass terrace would be flooded in a future 2100 scenario. The top of the middle terrace and
upper terrace would remain protected.
Table 2-4 Tidal Events of Site Flooding
Return Period
o . . Ground Level
Existing Site Use Proposed Site Use Exceeded (annual
(m AOD) "
probability)
Loesition & Bstii Location A Proposed: Start of
embankment square 4.75 Present day
Embankment walkway .
(designated open space)
Location B Existing: North
west edge of car parking / Location B Proposed: Top of
bottom of access steps to the embankment square >-00 Present day
raised seating area
14417A 90of17
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Location C Existing: Bottom  Location C Proposed: Start of

. 5.15 Present day
of vehicle ramp the lower grass terrace
Location D Existing: The Location D Proposed: Top of 5.45 Present day
Lanes the lower grass terrace
Location E Existing: The Location E Proposed: Start of 6.15 Future 2100
Lanes the middle grass terrace ' scenario
Location F Existing: The Location F Proposed: Top of

. 6.45 -

Lanes the middle grass terrace

Location G Existing: Main
entrance to Diamond Jubilee
Gardens

Location G Proposed: Start of

7.20 -
the upper grass terrace

Environment Agency Historic Gauge Level Data

Historic River Thames level gauge data was also reviewed as part of this assessment, taken from the
local EA gauging stations. The locations reviewed include a gauge at the downstream side of
Teddington Lock, approximately 2.2km upstream of the Site, and at Richmond (Thames Tideway),
approximately 3.5km downstream of the Site (Figure 2-5).

Gauge data obtained from EA online sources includes daily maximum, mean, and minimum water
levels, but does not include levels of individual tides. The available records for the Richmond gauge
covers the period from 26/11/2012, although this gauge appears to be set at a different datum until
05/10/2014, and therefore the first two years of data are not comparable. The records available for
the gauge at the downstream side of Teddington Lock start in 17/12/2014. All data was taken until
15/03/2023.

As the Site lies in between these two gauging stations, water levels were also interpolated between
the two gauges, when corresponding data was available at Teddington and Richmond (covering the
period between 17/12/2014 and 15/03/2023). This interpolation assumed that on each particular
day the change in tidal level between the two gauges would be constant with the distance between
the gauges.

10 of 17



‘ PART OF

. . . CONSULTANTS
Twickenham Riverside
T T e TNOT|
// “/’)’)’ ES“
| /&._ =\ g
2 g
- g A305 o
Richmond z
hitton Dene. I‘\mx:mr Dene R h d
Ichmon
e, 3 Gauge, Thames
Road
Tidewa
ﬂw_,,,\e St Margarets y
Warren Road WO aold 8361 4
A310
L 1 Acbeﬂﬂ A31( / S
e B321

/ A3004 B
A316 =45 s

sy Ling g Twickenham

Marble
Whitton e : a S il Park
pr_ e GRS O
S = A__,__‘_,_,);p |
*;\(.&P vickenham & Eanots 8353
F Sidmout
Site
& Location
\ | "A"‘:'A
o“,% ;‘!’
,D\gkoad .;‘..
%
% .
3 Teddington Lock
< *Fulwell A309 %
/ \& (Downstream)
= \fé «
/ -3 % . Gauge

The total number of days on which the Site levels were/would be overtopped based on an
approximate 8 year period (i.e. end of 2014 to beginning of 2023) is detailed in Table 2-5.

It is worth noting that peak water levels at Teddington Lock and Richmond gauges do not always
occur on the same day. The interpolated water levels assume a constant gradient between the two
respective gauges. Therefore when Site levels could theoretically be exceeded at each respective
gauge, it does not necessarily mean that the interpolated water levels are correspondingly high (i.e.

the second gauge shows a lower water level). The gauge level locations and high level details are
provided in Appendix A3.
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Table 2-5 Comparison of Site Levels and Potential Historic Exceedance
No. of times No. of times .
No. of times
Ground level level level
eve
Proposed Site Use Level (m exceededat exceeded at
] . exceeded at
AOD) Teddington Site .
. Richmond
Lock (interpolated)
Location A
Location A Existing: Proposed: Start of
Embankment embankment 4.75 189 144 102
walkway square (designated
open space)
L . isting:
ocation B Existing Location B
North west edge of Proposed: Tob of
car parking / bottom P + oP 5.00 39 19 5
the embankment
of access steps to
. . square
raised seating area
Location C Existing: :;‘:gat;:: d(': Start of
Bottom of vehicle P ' 5.15 6 0 5
the lower grass
ramp
terrace
Location D
Location D Existing: Proposed: Top of 5.45 0 0 0
The Lanes the lower grass
terrace
Location E
Location E Existing:  Proposed: Start of
The Lanes the middle grass 6.15 0 0 0
terrace
Location F
Location F Existing:  Proposed: Top of
The Lanes the middle grass 6.45 0 0 0
terrace
Location G Existing: Location G
I\/!am entranc.e to Proposed: Start of 720 0 0 0
Diamond Jubilee the upper grass
Gardens terrace
14417A 12 of 17
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The total number of days that the Site levels have been exceeded historically needs to be put in
context to the number of days the gauged data has been collected. Teddington Lock includes 2976
days, Richmond includes 3076 dates, and the interpolated data includes 2974 days.

Based on the Interpolated data, Table 2-6 sets out the number of times the Site levels have been
exceeded in comparison to the total number of days.

Table 2-6 Historic Likelihood of Site Level Exceedance
Number of days gauged No. of times level exceeded % Site Level
data available at Site (interpolated) Exceeded
4.75 2974 144 4.8%
5.00 2974 19 0.6%

Over the study period neither gauge indicated that water levels have historically been higher than
the proposed top level of the lower grass terrace (5.45m AOD). Accordingly, this area of the Site
would not be overtopped under equivalent conditions.

The proposed level at the start (4.75m AOD) and top (5.00m AOD) of the embankment square were
calculated as being overtopped on 144 and 19 occasions respectively, during the study period. No
other proposed level on Site was calculated to have been overtopped over this time period.

Seasonality of Exceedance Events

The seasonality of the data has also been considered, to understand whether exceedance events are
more likely to occur during certain months of the year.

The interpolated historic water levels included in Table 2-7 show that the start of embankment square
(set at 4.75m AOD) would have been exceeded 144 times over the past 8 years. Interrogation of the
data shows that these events mainly occurred between October and April, with February having the
most instances. Only a few occurrences have been recorded between May and September, with no
exceedances recorded in July.

The top of embankment square (set at 5.00m AOD) would have been exceeded 19 times over the
past 8 years. Interrogation of the data similarly shows that the majority of these events occurred in
February, with no events during June to September.

The data shows that the number of exceedance events is seasonally effected, with the majority of
events occurring in winter/early spring, and very few events occurring during summer months.

14417A
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Seasonality of Exceedance Events

Number of occurrences Number of occurrences
(>4.75m AOD) (>5.00m AOD)

January 23 2
February 25 7
March 23 2

April 19 4

May 5 1

June 2

July

August 1

September 5

October 11 1
November 11 2
December 19 2

Total 144 19

Taking a precautionary approach, whilst the interpolated data shows that 5.15m AQD (i.e. the start
of the lower grass terrace) would not have been exceeded at the Site, for this event the seasonality
of data at both the Teddington Lock and Richmond gauges has also been considered in terms of

seasonality.

As seen in Table 2-8 this similarly shows a seasonal trend, with exceedance events not having
occurred during summer months. 5.15m AOD was only exceeded at Teddington Lock in March, April,
and December. Levels at Richmond gauge were only exceeded in May, October, and December.

14417A
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Table 2-8 Teddington and Richmond Locks, Seasonality of Exceedance Events
Teddington Lock Lower Richmond Lock
Number of occurrences (>5.15m Number of occurrences (>5.15m
AOD) AOD)

January

February

March 1

April 3

May 1

June

July

August

September

October 3

November

December 2 1

Total 6 5

14417A 15 of 17
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The EA Flood Map for Planning shows that the south eastern area of the Site is located within Flood
Zones 3 and 2, indicating a high to medium risk of flooding from tidal and fluvial sources. The central
and north western areas of the Site are located within Flood Zone 1, and are therefore at a low risk
of tidal and fluvial flooding.

To assess the risk to the existing and proposed external areas of the Site, flood data has been
reviewed based on the EA’s fluvial hydraulic model for varying return periods (1 in 5 year to 1 in 1000
year event). The EA’s TE2100 tidal model has also been considered, which takes into account extreme
tidal events.

In the proposed situation, embankment square would be flooded ina 1 in 5 annual probability event.
The lower grass terrace would be affected between a 1 in 10 and 1 in 50 year annual probability
event. The middle terrace would only be affected between a 1 in 100 year plus 25% climate change
and 1 in 1000 year event. Data shows that the upper grass terrace would remain protected.

The extreme tidal flood levels have the potential to affect embankment square and the lower grass
terrace in a present day event, and the middle grass terrace in a future 2100 scenario. The top of the
middle terrace and upper terrace would remain protected.

Historic data from the nearest level gauges (at the downstream side of Teddington Lock and at
Richmond) have also been compared and daily maximum water levels for the Site were interpolated.

The proposed level at the start (4.75m AOD) and top (5.00m AOD) of the embankment square were
calculated as being overtopped on 144 (4.8%) and 19 (0.6%) occasions respectively, during the study
period of approximately 8 years. Interrogation of the data shows that the majority of events occurred
in winter/early sprint, with very few events occurring during summer months.

No other proposed level on Site was calculated to have been overtopped over this time period. Over
the study period neither gauge indicated that water levels have historically been higher than the
proposed top level of the proposed lower grass terrace (5.45m AOD).
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l ' PART OF

. . . CONSULTANTS
Twickenham Riverside

Gauge level data for Teddington Lock (Downstream) was downloaded from River Levels UK at: River
Thames at Teddington Lock (Downstream) :: the UK River Levels Website

The exact location of this gauge is shown below.

The Location and Technical Data details for this gauge is as follows:
e Monitoring Station: Teddington Lock
e Watercourse: Thames
e Coordinates: 51°25'46"N 0°19'6"W (51.429566,-0.318416)
e 0SGrid: TQ169714 (516999,171404)
e Environment Agency Location ID: 3401TH
e Environment Agency Gauge ID: 3401TH-level-downstage-i-15_min-mASD
e Operational Area: Tidal Thames
e Datum Type: Above Stage Datum (ASD)

e Stage Datum: -1.079m AOD
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https://riverlevels.uk/thames-teddington-teddington-lock-downstream
https://riverlevels.uk/thames-teddington-teddington-lock-downstream
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Twickenham Riverside

Gauge Level data for Thames Tideway at Richmond Upon Thames was downloaded from River
Levels UK at: Thames Tideway at Richmond :: the UK River Levels Website

The exact location of this gauge is shown below.

The Location and Technical Data for this gauge is as follows:
e Monitoring Station: Richmond
e Watercourse: Thames Tideway
e Coordinates: 51°27'44"N 0°18'58"W (51.462258,-0.316193)
e 0SGrid: TQ170750 (517070,175043)
e Environment Agency Location ID: 0009
e Environment Agency Gauge ID: 0009-level-tidal_level-i-15_min-mAOD
e Operational Area: Tidal Thames

e Datum Type: Above Ordnance Datum (AOD)

The distance between the two gauges, along the central course of the River Thames, was measured
to be 5.62km. The Site is 2.17km downstream from the Teddington Lock (Downstream) gauge,
which is 38.6% of the distance between the two gauges. In order to calculate the interpolated water
level at the Site a factor of 0.386 was applied to all water level differences from Teddington Lock
(Downstream) to Richmond Upon Thames (Thames Tideway) gauge.
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https://riverlevels.uk/thames-tideway-richmond-tidal



