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The modelled levels (Table 3-2) for the Site indicate that water levels in 2100 should reach a
maximum level of 6.03 m. However, minimum bank defence levels should currently be built to
5.94 m and allow for a rise to 6.70 m.

Table 3-2 Modelled levels for TE2100 node 2.16

Year Attribute Level (m)
2008 levels Extreme water level 5.23
Right bank defence 5.94
Allow for future defence raising to: 6.70
2065 to 2100 Design water level 5.62
Bank defence level 6.25
2100 Design water level 6.03
Defence level 6.70

These data are from the Product 4 data set provided in 2016. Model data for node 2.16, the most
appropriate node for the site, was not provided with the Product 4 data in 2017. However, the model
data for other model nodes was unchanged in the more recent product 4 data set. The EA have
confirmed in email dated 23 February 2022 (Ref KSL 250778) that the flood levels provided in2017
are still valid for use.

Modelled levels for the nodes shown in Figure 3-21 are also provided for tidal breach modelling
at the Site where the flood defences at the Site are breached. The breaches in the defences
were considered to be 20 m wide for composite defences and 50 m wide for soft defences
(not relevant here). The model outputs are shown in Figure 3-22 and Table 3-3. These show
that a breach of the defences would cause water to flood the south-east area of the Site in
the present day. The flood extents would increase westwards and northwards in 2055 and
2100, with an increase in tidal breach levels up to 6.02 mAQOD in the east of the site.

Two sets of maps are provided in the Figures and Tables:
(a) Refers to the Product 4 data provided in 2016; and
(b) Refers to Product 4 data provided in 2017.

A different set of nodes has been provided with each set of Product 4 data. However, a
comparison of levels for corresponding locations has been made in Table 3-4. This shows
that nodes close to the breach (i.e. towards the eastern part of the site) have lower peaks for
the more recent modelling. Conversely, nodes in the western part of the site have higher
levels for the more recent modelling. It has not been possible to discuss these findings with
the Environment Agency modellers. However, it seems to show that the more recent
modelling has enabled flood water to propagate more rapidly away from the breach. This
likely reflects model assumptions about the movement of the flood wave through the urban
extent. It also contributes to a larger area being affected by the breach in 2100 than was
shown in the previous modelling and Product 4 data.

It should be noted that the Environment Agency modelling uses the existing site layout. The
landscaping that is proposed as part of the development of the Site will have a profound
impact on the flood extents associated with breach. It is shown in Appendix D that the
development of the Site will lead to a general reduction in flood extents and flood levels
resulting from a breach. This is partly due to the blocking of flow paths by the proposed
landscaping and the reduced opportunity for breach following the development.
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Figure 3-21 Environment Agency 2D Node Locations
(a) Product 4 data provided in 2016

2D Node Location Map centred on SW14 7ET created 08 February 2016 [Ret: KSL 2030 TT)
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(b) Product 4 data provided in 2017

2D Node Location Map centred on SW14 7EX created 10/07/2017 [Ref: KSL 52746 CG]
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Figure 3-22 Environment Agency Breach Model Map
(a) Product 4 data provided in 2016

Breach Modelling Map centred on SW14 7ET created 08 February 2016 [Ref: KSL 2030 TT)
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(b) Product 4 data provided in 2017

Breach Inundation Modelling Map centred on SW14 7EX created 10/07/2017 [Ref: KSL 52746 CG]
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Table 3-3 Environment Agency Thames Tidal Breach Levels
(a) Product 4 data provided in 2016

KEW01
Mational Gnd Reference | Modelled levels in mAODN
Node Easting Morthing 2014 2065 2100
1 520639 176008 524 ETT7 6.02
2 520641 175963 523 ETT 6.02
3 520564 175979 523 ETT 6.02
4 520568 175953 523 ETT 6.02
5 520486 175926 Nil Return E76 6.00
6 520458 176977 Nil Return 576 6.00
7 520384 175940 Nil Return ET6 6.00
8 520215 175854 Nil Return £.29 563
9 20134 175828 Nil Return 528 563
10 520197 175928 Nil Return 529 563
11 520415 176058 Nil Return | Nil Eetum 6.02
12 520548 176060 523 ETT 6.02

(b) Product 4 data provided in 2017

. . Modelled levels in
ational ond mAODN for Max
ETEnce Likely Water Level
Hode Easting Morthing 2014 2100
1 EE 175077 5.20 5.00
2] so0553 175241 || Nil Retum 598
3] saoe 175248 5.08 5.93
41 so0208 175873 -1.00 580
5] sz013s 175820 -1.00 5.70
3 520128 175084 -1.00 5.78
7] so0208 176151 -1.00 B.03
B 520308 176140 || Mil Retum B.03
9 520387 1761158 5.27 6.03
10 son4o 175478 5.13 5.05
11 | 520350 175267 || Mil Retum 5.91
12 520188 176880 -1.00 5.78
13 | 500264 176000 [ Mil Retun | Mil Return
Table 3-4 Comparison Tidal Breach Levels from successive models
Node 2100 Peak Node 2100 Peak Change Comment
(2016) (mAQOD) (2017) (mAQOD)
2 6.02 1 5.99 -0.03 Mortlake Rd: Eastern part of site
4 6.02 2 5.96 -0.06 “
6 6.00 10 5.95 -0.05 “
7 6.00 3 5.93 -0.07 “
9 5.63 5 5.79 SW corner of Sports ground
10 5.63 12 5.79 Sports Ground
12 6.02 9 6.03 North end of Ship Lane

Red denotes an increase in flood levels with the most recent Product 4 data in 2017; green
denotes a decrease.

Further modelling conducted by the Environment Agency assessed the flood levels and flood
extents if all the linear flood defence infrastructure along the River Thames is to fail while the
Thames Barrier remains operational. This is a truly extreme combination of circumstances.
These model results are based on data from the TE2100 in-channel levels from 2008. The
outputs of this model are shown in Figure 3-23 and Table 3-5. This shows a larger flood extent
than the breach model map, particularly around the eastern area of the site next to the River
Thames. However, the flood levels are similar with a maximum level of 6.03 m at nodes 11
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and 12. Note that identical flood extents were provided for the two sets of Product 4 Data
provided in 2016 and 2017.

Figure 3-23 Environment Agency Upstream Inundation Model Map

Upstream Inundation Modelling Map centred on SW14 7ET created 08 February 2016 [Ref: KSL 2030 TT]
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Table 3-5 Environment Agency Upstream Inundation Modelled Levels

National Grid Reference Modelled levels in mAODN

Point Easting Morthing 2014 2065 2100
1 520639 176008 517 574 6.00
2 520641 175963 518 575 5.01
3 520564 175979 519 b4 B.01
4 520565 175853 519 b4 6.01
3 520486 175926 5.01 572 597
[ 520458 175977 Nil Betum 572 597
7 520384 175940 Nil Retum 572 597
8 520215 175854 Nil Betum 533 563
9 520134 175828 Nil Retum 5.31 5.60
10 520197 175928 il Retum 533 5.63
11 520415 176058 Nil Retum Nil Return b.03
12 520548 176050 523 578 5.03
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4. Review of Development Proposals

4.1 Development Process

The location and general description of the Site has been provided in Section 2.1. In broad
terms, it comprises 9.25 ha parcel of land, occupied by a mix of large scale industrial brewery
structures and buildings, hardstanding and a playing field in the south west known as Watney’s
Sports Ground, and incorporating a section of the River Thames towpath within the north of
the Site, plus sections of surrounding roads;.

The boundaries of the Site Components are shown in Figure 4-1. This FRA is focused almost
exclusively on the Site, since the S278 works at Chalkers Corner has no implications for the
flood risk assessment, other than in relation to the breach analysis presented in Appendix D .

The Site is bisected by Ship Lane, which runs in a north-south orientation between the River
Thames and the Lower Richmond Road. Permission is sought in detail for works to the east
of Ship Lane as follows for Application A and B as detailed below:

Application A: Mixed Use

“Hybrid application to include the demolition of existing buildings to allow for comprehensive
phased redevelopment of the site:

Planning permission is sought in detail for works to the east side of Ship Lane which comprise:

a) Demolition of existing buildings (except the Maltings and the facade of
the Bottling Plant and former Hotel), walls, associated structures, site clearance
and groundworks

b) Alterations and extensions to existing buildings and erection of
buildings varying in height from 3 to 9 storeys plus a basement of one to two
storeys below ground

c) Residential apartments
d) Flexible use floorspace for:

i Retail, financial and professional services, café/restaurant and drinking
establishment uses

ii. Offices

iii. Non-residential institutions and community use

iv. Boathouse

e) Hotel / public house with accommodation

f) Cinema

Q) Offices

h) New pedestrian, vehicle and cycle accesses and internal routes, and

associated highway works
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i) Provision of on-site cycle, vehicle and servicing parking at surface and
basement level

)] Provision of public open space, amenity and play space and
landscaping

k) Flood defence and towpath works

)] Installation of plant and energy equipment

Planning permission is also sought in outline with all matters reserved for works to the west of
Ship Lane which comprise:

a) The erection of a single storey basement and buildings varying in height
from 3 to 8 storeys

b) Residential development

C) Provision of on-site cycle, vehicle and servicing parking

d) Provision of public open space, amenity and play space and
landscaping

e) New pedestrian, vehicle and cycle accesses and internal routes, and

associated highways works”
Application B: School

“Detailed planning permission for the erection of a three-storey building to provide a new
secondary school with sixth form; sports pitch with floodlighting, external MUGA and play
space; and associated external works including landscaping, car and cycle parking, new
access routes and other associated works”.

The Master Plan is shown in Figure 4-2.
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Figure 4-1 Site Boundary

/

Project Detalls | WIE12871-100 Stag Brewery, Moriake

Figure Tite Figure 1.2: Planning Application Boundaries
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Figure 4-2 Ground Level Master Plan
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4.2 Flood Risk Management Measures

421 General

Itis a requirement that any development in flood risk areas leads to a development that is safe
for all users of the Site. This Section reviews the ways in which the development will be made
safe from the effects of flooding.

4.2.2 Tidal Defences

(a) General

The existing tidal defences are shown in Figure 4-4 along with photos taken during the Site
visit on 16" June 2016. For the most part, the defences comprise residual walls from buildings,
the majority of which have been demolished. The major exceptions to this are where the
defences are formed by the external walls of “The Maltings” and along Ship Lane. Along Ship
Lane, the defences are formed for the most part by the perimeter walls of the site. Ship Lane
rises away from the River, and the road surface forms part of the defence line some 50 m from
the river bank (Figure 4-3).

Figure 4-3 Extract from the Environment Agency’s Flood Map for Planning showing tidal flood
defences

https://flood-map-for-planning.service.gov.uk/summary/520505/176035
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Figure 4-4 The extent of existing tidal defences
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Whilst the use of external walls of buildings is not ideal for tidal defences, this does and has
provided a reasonable level of flood defence. The current condition of the defences is rated
by the Environment Agency as 2 which is “good” on a scale of 1 (very good) to 5 (very poor).
However, a river wall condition survey undertaken by Waterman IE in September 2016 for a
368 m stretch of the River Thames wall along the northern boundary of the Site found the
river wall to be in a poor to fair condition (Waterman IE, 2016a). The defences are inspected
twice a year by the Environment Agency. However, it is the riparian owners’ responsibility
to ensure that they are maintained to the statutory Defence Level (currently 5.94 mAOD). The
towpath and riverbank are under the ownership of the Port of London Authority (PLA).

The Development has provided a clear opportunity for remodelling of the tidal defences. This
will improve the performance of the defences and provide benefits to the Site and surrounding
area. It will also provide an opportunity for enhancement of the connection between the Site
and the river, which is currently very poor. This is consistent with the pre-application response
from the Environment Agency (Section C.1) “This is a major riverside development site and
an excellent opportunity to improve linkages to the River Thames and quality of the Thames
Path in this area’.

(b) Consultation with Environment Agency

There has been extensive consultation during the development of proposals for the
remodelling of the tidal wall. This included two meetings at which proposals for the defences
were discussed, namely:

e With the Environment Agency on 26™ September 2016;
e With PLA on 13" January 2017.

Valuable feedback was obtained at both meetings and this informed the proposal for the 2018
Planning Application. Comments received in response to the Planning Application were
followed by further meetings and a Site Walkover on 3™ December 2018 with staff from WIE.
Further responses from the Environment Agency (14" February and 18" July 2019) led to the
submission of a Summary Briefing Note by WIE (ref WIE 15582-106-BN-1-2-1-EA) dated 7"
August 2019 and which has been agreed by the Environment Agency. The main conclusions
of this correspondence are given in Table 4-1.

Table 4-1 Key Conclusions from Consultation with Environment Agency in 2019

Ref | Description

with no windows or openings.

A | The provision of a continuous line of defence at 6.70 mAOD in the vicinity of Bulls Alley

the agreements with the developer may be held post-planning.

B | Whilst future raising of the Bulls Alley defence is not prejudiced, any further discussion on

C | The confined space that results from the void beneath the Boat Club terrace has a
reasonable provision for escape in the event of flooding.

of 6.7 mAOD.

D | The window sills of the Maltings Building (north elevation) will now be at a minimum level

E | Thisis a point of clarification over Ship Lane confirming that there is no existing flood
gate at this location.
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The general aspects of the agreed layout which are shown in plan view in Figure 4-5 and
sectional view in Figure 4-6. This has the following features:

e The crest level of the proposed defences is at a minimum of 6.70 mMAOD. This is the
level recommended in the TE2100 Plan for 2100. It is therefore well above the current
statutory level and obviates the need for any raising to be undertaken for the
foreseeable future.

e The risk of breach in this entire section of refurbished wall is effectively eliminated by
the ground raising behind the defences. This provides a very robust defence, requiring
only limited maintenance.

¢ In part, the wall, with crest at 6.13 mAOD, is topped by a 1.1 m high glass balustrade,
with effective crest at 7.23 mAOD.

e The alignment is either identical to the existing alignment or is on the “development”
side. There is, accordingly, no loss of flood plain storage.

e The proposal will lead to a significant improvement of the towpath; it will be more
“‘open” (see inset images in Figure 4-4), and should provide a more pleasing aspect
than is currently the case.

e The proposal provides a minimum 4m clear access route on the development side for
any access that may be required. The actual standoff is considerably more than this
as shown in Figure 4-6. Access is also available to the defences from the towpath.

The engineering detail for the walls is shown in Figure 4-7.
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Figure 4-5 The proposed arrangement of tidal defences
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Figure 4-6 Sections of the proposed arrangement of tidal defences
(a) Section 1: New capping and cladding to existing wall
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(b) Section 2: Glass balustrade on existing wall
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Figure 4-7 Engineering detail for proposed tidal defences

River Thames

e i o i 1
il m fie in with existing

Fiver Wall (alignment to be
canfitned by Landscape Architoct)

New River Wall to
fie in with comer
of Mattngs buiding

= A .| | l‘

\ Aluz fine indicates flood defence
line 9z per Gillospies drawing

B,
-Stag Bre .
e Il\ F10736-00-001-110

Budweiser sign

fled ine indicates inner
foce of secant pled wall
az per Optien B

Existing Fiver Wal
Handrail ] teqrsnowe:i _\\

Precast Coping
RC upszond wal
E.7m A0D
/ Brick facing wal Dowels
B.3m Fropased
Tetrace Le?:l
¥

Existing Hiver Wall

to be removed Hardrail

Frecast Coping
— Hrick focing wdl
/ E3m Fropesed

Terrace Level

r
|
|
|
|
|

OIRRORORCT T |

RC upstand wall

N -

[owels -

Sheet Pile RC
capping beam

Sheet File RC
copping beam

Lightweight concrete —
infil

Lightweight concrete
infill

Tos Path Level _Toe Path Level

Shest pile to be installed

at suitchle distancs from

\\uqll focting. Eefent of

Fiver wall to remain focting fo be established Fiver wall to reman

by trial pit prior to any
;@ works tdéing ploce
Hew PLUAZ Sheet File

Secart piles to be
bared through footing
of exiging wall. Extent
of focting to be
esmablished by trial pit
prar te dry wotks
taking place

Toé Level -1.00m Secart File Wall 15 0 Im m
__ ._’::3 Moo i n ¥ 40 50
Section A=A Section A-A
Typical New Wall Section Typical New Wall Section el Mt et e
Option A Option 8 G TE Sm w B M
(Seale 1:40) {Scale 1:50)
— —
STAG BREWERY, MORTLAKE PRELIMINARY
AO6 110515 (WAL AIGNVERT FEVEED Eal e
4 H05 |Z20615|WAL ALIGNVENT PEVEED w0 ; T s f L Ot Y | ety TLR | Pt
1 OGO JONT i TG B M S, A 145518 WAL AGNENT FEVEED ) :\J aterman HANES RNER WAL e o [ == var|  WIE10667
A3 |UT-06|S WAL AIGMUERT FENEED. WOTES ADDER F0 CONCEPT DES'GN e P 4 AR
Kz |l§.1E‘.1i' WAL AIGSVENT FEVEED, SECTIONS AD0ED/SEVEED 0 bl ks, o o
A |I.!\Oi'.1i' SEUED FOR KFCRUATIN = i s Cotagory
P . y Floctons Vhar T Seeat London BE16D0 Tao
GENERAL NOTES pr PRI gt SPRRTERTTY DARTIOUTH GAPITAL ADVISGRS LTD WE [ SA | 04

ES Appendix 12.1 FRA - 512_Stag_Brewery_FRA_v5d_220303 Page 44



Reselton Properties Ltd (via Dartmouth Project Management Services Ltd) Hydro-Logic Services through Corylus
Flood Risk Assessment for the redevelopment of the Stag Brewery, Mortlake, London, SW14 7ET

4.2.3 Finished Floor Levels

The proposed Finished Floor Levels (FFLs) and landscaping are shown in Figure 4-9 for the
Site (east of Ship Lane) and in Figure 4-18 for the Site (west of Ship Lane). Other than some
exceptions, that are discussed later in this Section, the default minimum ground level for
the site is at 6.03 mAOD, with the minimum residential FFL at 7.03 mAOD. This
landscaping provides the following:

o Asafe level for all residential development with a freeboard of 1 m above the reference
flood level,

e A safe level for most commercial development, which will be at or above the reference
flood level;

e The provision of dry access within the site with contiguous levels at, or above the
reference flood level, with the sole exception of the Maltings;

e The reinforcement of defences, since virtually the entire length of tidal defence is
backfilled to the reference flood level.

In summary, therefore the proposed development provides development at a safe level.

The exceptions to this general provision are described below along with relevant mitigation.
The relevant buildings have been annotated on Figure 4-9.

Building BO1 (Cinema)

The proposed FFL for the cinema is at 5.565 mAOD, with the entrance located on the east
side of the building. In the September 2019 revised layout, an Office Reception has been
introduced at 5.1 mAOD on the south-west corner of the building. Although the reference
flood level for the site has been given as 6.03 mAOD, lower flood levels apply at this location,
which is remote from any potential breach. The peak level for Node 3 (Figure 3-21b) is
appropriate for this location which has a 2014 peak of 5.06 mAOD and a 2100 peak of 5.93
mMAOQOD (Table 3-3). Furthermore, since the proposed leisure use has a shorter design life, it
is appropriate to use modelled flood levels for 2065. Interpolation for this date gives a
reference flood level specific to this location of around 5.52 mAOD. This is lower than the FFL
for the cinema. Whilstitis slightly higher than the FFL for the Office Reception, there is internal
access to the cinema foyer, which is at 5.565 mAOD, as shown in Figure 4-8.

There are 2 Basement Levels; Basement Level 1 gives access to three Cinema screens plus
W(Cs, whilst Basement Level 2 is for Plant Rooms. The entrances to the Basement are at
5.565 mAOD which is above the local flood level. In addition, egress is possible from the
basement levels via steps terminating at the cinema foyer at 5.565 mAOD.

Building B0O4 (The Maltings)

The Maltings is an existing building, within which the FFL for the ground floor has been
constrained by the historic building. The FFL for the Flexible use space on the ground floor is
at 4.74 mAOD, well below the reference flood level. Furthermore, the exits from the residential
properties on the upper floors of the Maltings is at 5.53 mAOD, also below the reference flood
level (Figure 4-10). This height was set by the levels above needing to align with the existing
windows. The Flexible use is at 4.74 m to align with the towpath and to allow for a more
generous floor to ceiling than the residential entrances. The existing basement of the Maltings
is in fact lower than this currently.
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Although the ground floor of the Maltings and the courtyard to the south are technically below
the reference flood level, it is difficult to see how floodwater could affect these areas. This
would require a catastrophic failure of the walls of The Maltings. This appears unlikely, given
the survey by Waterman IE (2017) (Section 4.2.2). There is no practical risk of a breach
affecting this area, given that the relevant tidal defences are provided by landscaped areas or
steps as shown also in the drawing by Gillespies (P10736-00-004-GIL-0101) dated 17™
August 2019.

Figure 4-8 Ground flood FFL Plan: Building BO1 — Cinema
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Drawing by Squwe & Partners Ref 0645 BOl P _00_| 001 Rev D dated 7th January 2022
Annotation shows levels in mMAOD

Notwithstanding this negligible risk of breach, safe access/egress from The Maltings to land
above the reference flood level is available. This is because the maximum depth of water
through which it would be necessary to wade would be 0.50 m (6.03 less 5.53 m) and it would
be standing water. Strictly, this gives rise to a Hazard Rating (DEFRA & Environment Agency,
2008) of 1.25, rated as “Danger for Some” (Table G-1). However, this includes a “Debris
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Factor of 1. Since the risk of debris in this location is negligible, a Hazard Rating of 0.25 is
more appropriate and this is classed as “Very Low Hazard — Caution”.

The floor levels and landscaping have not been changed for the current applications compared
to the 2018 Planning Applications.
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Flgure 4-9 Ground flood FFL Plan — The Site — east of Ship Lane
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Figure 4-10 Ground flood FFL Plan: Building BO4 — The Maltings
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Arrows show exits from the building, annotations show levels in mAOD

ES Appendix 12.1 FRA - 512_Stag_Brewery_FRA_v5d_220303




Reselton Properties Ltd (via Dartmouth Project Management Services Ltd)
Flood Risk Assessment for the redevelopment of the Stag Brewery, Mortlake, London, SW14 7ET

Hydro-Logic Services through Corylus

Building BO5 (lobby and restaurant/bar)

The ground floor restaurant/bar are at a level of 5.15 mAOD, slightly below the reference flood
level for this location of 5.52 mAOD (i.e. the same level as for Buildings BO1 and BO6 described
This very small risk has been accommodated within the proposed design.
Furthermore, access is available via a small number of steps to the Lobby to a raised area at
6.03 mAOD, which in turn has external access to the ground at the same level.

above).

Figure 4-11 Ground flood FFL Plan: Building BO5 —Lobby and Bar
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Building BO6 (Flexible use)

Building 6 features some flexible use space with FFL at 5.22 mAOD as shown in Figure 4-12.
This is lower than the reference flood level for this location of 5.52 mAOD. The low risk of
residual flooding has been addressed in the design. There is access via steps to higher levels

within each of the ground floor units via small number of steps.
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Figure 4-12 Ground flood FFL Plan: Building B06

Drawing by Squire & Partners, Ref C645_B06_P_00_001, Rev D, dated 7" January 2022
Annotation shows levels in mAOD

Building B09 (Boathouse)

The Boathouse is located at the eastern end of the Site, adjacent to Bull's Alley. This
configuration follows discussions held with Environment Agency officials in 2018 and 2019.
At the meeting with the Environment Agency on the 3@ December 2018, they reiterated their
desire to avoid active defences and that permanent passive defences should be incorporated.
The requirement for the River Thames to be easily accessible to users of the Boat House
dictates that the Boat House be accessible from the River Thames. Previous options for this
building included a defence line within the building. Since the Environment Agency were
unhappy with this option, the building has been re-designed to use the external walls of the
building instead as a means of flood defence. This will ensure that inspections of the defences
can be made easily from public areas, whilst at the same time providing access from the Boat
House to the river.

The majority of the ground floor is at 4.90 mAOD (Figure 4-13) in order to provide a facility for
boat storage and access to the River. Some Club house facilities will also be provided at this
level. However, a raised area, designated as the Club Room (at 6.70 mAOD), will maintain
the tidal defensive line as shown in Figure 4-14. The north elevation of the Boathouse is
shown in Figure 4-15

The revised proposals also have the benefit of ensuring disabled access from Mortlake High
Street, which was raised at the meeting with the Environment Agency, and also allowing users
of the Boat House to be able to view the River Thames from inside on the raised section
(previously they would have been at a lower level with a large wall/gate obscuring the view of
the Thames).

In relation to the Bull's Alley defence, it was agreed with the Environment Agency that no
works would need to be undertaken currently to it. However, the proposed development would
need to ensure options for raising the Bulls Alley defence would not be limited as a result of
the proposals. In order to ensure this, the design does not provide any access routes that front
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onto Bulls Alley. As a result, a ramp, wall or gate could be installed in the future without
affecting the proposed Boat House.
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Figure 4-13 Ground flood FFL Plan: Building B0O9 - Boathouse
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Drawing by Squire & Partners, Ref C645_B09_P_00_001 Rev D, dated 7" January 2022.

Annotation shows levels in mAOD;
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Figure 4-14 Defence Levels: Building B09 - Boathouse
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Figure 4-15 Building B09 — Boathouse — North Elevation
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Building B10 (Flexible use & substation)

Building 10 features some flexible use space along the southern elevation with FFL at 5.20 to
5.40 mAOD. This is lower than the reference flood level for this location. The low risk of
residual flooding has been addressed in the design. There is access via steps to levels at
6.03 mAOD within the unit.

This building also features the sub-station, whose FFL is also at 6.03 mAQOD, a facility that will
need to be protected from residual risk of flooding. There will be a single point of access to
the facility via a secure, flood proof door. A suitable design is available from Flood Control
International (http://www.floodcontrolinternational.com/index.php) and shown in Figure 4-17.

Figure 4-16 Ground flood FFL Plan: Building B10 — Flexible use and sub-station
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Drawing by Squire & Partnefs, Ref C645_B10_P_00 001 Rev E, dated 4™ February 2022
Annotation shows levels in mAOD

Figure 4-17 Examples of flood proof doors, suitable for sub-station facility

http://www.floodcontrolinternational.com/PRODUCTS/FLOOD-DOORS/secure-flood-doors.html
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Figure 4-18 Ground floor FFL Plan: The Site — west of Ship Lane
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Drawing by Squire & Partners, C645-Z2 P_PR_007 Proposed Building Levels- Ground Floor
School Building

The School is located west of Ship Lane. The breach analysis in Appendix D (Figure D-7 for
2100 levels) shows how the Site in general is well protected from the effects of breach and
especially in the west of the Site.

The FFL for the School was confirmed in correspondence with the Environment Agency in
June 2018. The letter confirmed the basis for the FFL of 5.90 mAOD as shown on Figure 4-19
and was as follows:

o Design Life of nominal 60 years giving the epoch of 2065 to 2100;

o Design water level of 5.59 mAOD, based on Node 2.16 (Figure 3-20 with extract from
Product 4 data below);

¢ Freeboard of 300 mm leads to a proposed level of 5.89 mMAOD (nominal 5.90 mAOD).
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Figure 4-19 Ground floor FFL for School
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TE2100 climate change levels:

2065 to 2100 2100
Design Defence Design Defence
water level (both water level (both
Location Node Easting Northing level banks) level banks)
Brentford 2.15 554507 178325 5.62 6.25 6.07 6.70
2.16 520464 176185 5.59 6.25 6.03 6.70
4.2.4 Basement Car Parks

There are basement car parks under the buildings in the Site. The two vehicular entrances to
the car park for the section east of Ship Lane are shown in Figure 4-9; these are from Ship
Lane and from Mortlake High Street. The entrance from Ship Lane is at an elevation of around
6.1 mAOD. This is above the reference flood level for 2100 and no additional protection is
required.

The entrance from Mortlake High Street is at an elevation of around 5.3 mAOD and is below
the reference flood level. There is accordingly a small residual risk from any breach in the
vicinity of Bull’s Alley. It is proposed to install a self-activating flood barrier (SAFB) across this
entrance. This is a passive system that is activated by water levels in a float chamber.

The vehicular entrance to the site (immediately to the east of the entrance to the basement
car park) will be permanently manned, with the duty official located in Building B09
(Boathouse). They would be alerted to rising water levels in the float chamber via a warning
system. The warning system would alert drivers to the imminent deployment of the SAFB.

Whilst the primary purpose of the SAFB would be to mitigate the residual risk due to breach,
it would also be effective in preventing surface water runoff on Mortlake High Street from
entering the basement car park.
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Figure 4-20 Operation of Self Activating Flood Barrier
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protected area.

https://www.m3floodtec.com/self-activating-flood-barrier (accessed on 27 August 2019)

The entrance to the car park for the Site west of Ship Lane is shown in Figure 4-18. It is
within the site and is at an elevation of 6.3 mMAOD, which is above the reference flood level.

The basement car park will be equipped with a drainage system for removal of any rainfall on
the ramps along with that brought into the basement on vehicles.

4.2.5 Access/Egress arrangements

It is a fundamental requirement of the NPPF that any developments in flood risk areas should
provide “safe” and preferably “dry” pedestrian access/egress during reference flood
conditions. The reference flood in this case would be the TE2100 design water levels, for
which no specific probability is assigned.

Whilst the proposed development is located in a tidal flood zone, the land raising and setting
of finished floor levels within the site mean that the entire site is at a safe level. This means
that even in the event of overtopping of defences or a breach, the TE2100 levels would not
encroach on the residential accommodation, all of which is set at a minimum of 7.03 mAOD,
well above the reference flood level. The principal streets have been set at a minimum level
of 6.03 mAOD in the Site east of Ship Lane (Figure 4-9) and 6.30 mAQOD in the section west
of Ship Lane Figure 4-18). Given this level of protection, residents should have no need for
emergency egress from the site due to flood conditions. Indeed, it may well be the case that
the elevated nature of the site provides a safe refuge for residents of low-lying neighbouring
properties that would be at a greater risk from flooding.

However, in line with the pre-application response from LBRuT, a Flood Emergency Plan
(FEP) has been prepared (Appendix G ). The Plan identifies a safe route from the site to land
that is wholly outside Flood Zone 3.
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4.2.6 Groundwater flooding

It was noted in Section 3.3.2 that groundwater levels varied across the site from around 1.7
mMAOQOD in the centre of the site (around Ship Lane) to around 1.35 mAOD on the western edge
of the site. Levels for the eastern part of the site were difficult to obtain due to the nature of
the ground. Occasional perched levels were also observed at different locations across the
site as highlighted in Section 3.3.2.

As described in Section 4.1, the proposed development will incorporate a basement car park.
The proposed level of the base of the slab under the car park is shown in Figure 4-21 and
Figure 4-23 for the Site east and west of Ship Lane respectively. The nominal slab thickness
is 1.0 m, though lower thicknesses may be viable in detailed design.

For the Site east of Ship Lane, the underside of the slab is shown as 0.76 mAOD. This is
around 1.25 m below the typical groundwater level of 2 mAOD. Whilst locally, some higher
levels have been observed up to 3 mAOD, these are believed to be perched water tables that
reflect local interventions. Whilst this encroachment does not pose any groundwater flood
risk, either on-site or off-site, they will need to be taken account of in design and construction
of the basement. Preliminary estimates of groundwater flows associated with high
transmissivity gravels (MacDonald et al., 1999) and the naturally occurring groundwaters of
the underlying minor aquifer range from 0.1 to 0.5 m®/s under wet weather conditions. In the
September 2019 revised design, basement levels under Building BO1 (cinema) are locally
lower at -1.635 mAOD (Figure 4-22). This is to accommodate Plant Rooms and a Tank Room
in Basement Level 2 with cinemas in Basement Level 1.

Therefore, permanent control of groundwater flows by drainage methods and temporary
control of groundwater seepage during excavations (foundation dewatering) should be
features of the design mitigation measures for the proposed basement car park and Cinema.

Figure 4-21 Proposed Basement levels: East of Ship Lane
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Figure 4-22 Proposed Basement levels: Building BO1 (Cinema)
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For the section west of Ship Lane, the underside of the slab varies from around 1.45 mAOD
to 3.1 mAOD under buildings as shown. All proposed buildings in the Site west of Ship Lane
will be above the observed groundwater levels of September 2015 and no mitigation will be
required. There are no changes to the basement levels in the current applications since the
2020 Planning Applications, which provided a revised design west of Ship Lane compared to
the 2018 Planning Applications.
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Figure 4-23 Proposed Basement levels: West of Ship Lane
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4.3 Off Site Impacts

43.1 General

It is a fundamental principle of the NPPF that there should be no adverse impact of any
development on others. This Section reviews the possible impacts of the development on
adjacent properties and offers mitigation where this is required.

4.3.2 Flood Plain storage

The Environment Agency was consulted in 2016 as to whether any flood storage
compensation would be required for this proposed development. The response is provided in
Appendix C.1 and which states that “We can confirm that as the site is only at risk of tidal
flooding flood storage compensation will not be required.”

4.3.3 Drainage Strategy

The Drainage Strategy has been undertaken by Waterman IE. This is described in a report
(Reference WIE18671-104-R-11-2-2-DS) that will be submitted under separate cover. A
summary of the Drainage Strategy is provided in this Section.

This Drainage Strategy has been produced to cover the Site (Applications A and B). Drainage
associated with highways and surface water runoff from the highway drainage associated with
the S278 Chalkers Corner works will be addressed as part of the wider highways drainage
and would be discharged to the sewer as existing, will not be attenuated, and would continue
to be managed by the local highways authority. It is therefore considered to be appropriate
and robust to focus the Drainage Strategy on the Stag Brewery part of the Site herein.

The drainage strategy reflects the minor changes to the plans but follows the principles of and
remains in line with the 2020 strategy approved by the GLA and LBRuT.

Surface water runoff from the northeast of the Site would discharge by gravity to the River
Thames (adjacent to the northern boundary of the Site) via three outfalls. As the River Thames
is tidal in this location, direct discharge to the river would be unrestricted. The areato discharge
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into the River Thames has been maximised using shallow geo-cellular conveyance channels,
in order to relieve the Thames Water network of flows. Surface water runoff from the remainder
of the Site would discharge via gravity to the Thames Water sewer network in the surrounding
highways, maximising the attenuation volume within each drainage catchment to restrict
surface water flows as much as possible.

Based on an area of 5.89ha currently draining into the Thames Water network, the existing
discharge rate was calculated to be 841 I/s. The incorporation of permeable paving, rain
gardens, and underground attenuation tanks achieves a reduction of surface water flows to
249 |/s, equal to a 70% reduction compared to the existing rate. This approach has been
agreed with the Greater London Authority.

Appropriate treatment would be incorporated into the drainage system to ensure that the
quality of water discharged is acceptable. This would be achieved through the incorporation
of green roofs, permeable paving aggregate sub-base, rain gardens, and rainwater harvesting.
A biomat filtration system within the attenuation tanks and downstream defenders or similar
hard engineered solution would also be incorporated if deemed necessary at detailed design
to ensure discharge is appropriately treated.

Foul flows from the Site would discharge by gravity the Thames Water sewer network. The
existing and proposed foul discharge rates have been calculated using the water consumption
method at 14.4l/s and 25.1 I/s respectively.

The on-Site drainage networks and Sustainable Drainage Systems would be privately
managed and maintained for the lifetime of the Development, ensuring they remain fit for
purpose and function appropriately. The management company / operator would be appointed
post-planning. The school drainage system (Application B) would be delivered and maintained
separately from the Application A site.

This report confirms that surface water runoff from the Site can be managed sustainably to
ensure that flood risk is not increased elsewhere. It is considered that the information provided
within this report satisfies the requirements of the National Planning Policy Framework
(NPPF), the London Plan, and the London Borough of Richmond upon Thames Local Plan.

4.3.4 Breach of Tidal Defences

The breach modelling that has been undertaken by the Environment Agency is described in
Section 3.5. Further modelling has been undertaken as part of this FRA to establish the impact
that the proposed development may have on flood extents resulting from breach analysis. The
work is described in Appendix D and the main findings are as follows:

i.  The risk of breach would be substantially reduced following the proposed development
due to the significant upgrading of defences along the river frontage.

i. Following the completion of the development, the breach as modelled by the
Environment Agency (with an arbitrary breach width of 20 m), could not occur due to
the land raising behind the defences. The most likely location for a breach would
therefore be at the stop-logs in Bull's Alley. At this point, the maximum width of breach
is reduced to 6 m.

iii.  The risk of a breach at this location is considered very small since the location is
routinely inspected.

iv.  Model runs have been undertaken to compare the flood extents resulting from a breach
at Bull’'s Alley with those from Environment Agency modelling. These show a general
reduction in flood levels and extents throughout the affected area. Whilst there are
some localised increases, these reflect the finer model grid used to model the breach
at Bull's Alley for the developed case. They are, accordingly, not a cause for concern.
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In summary, the proposed development is considered to result in a significant reduction in
residual risk. This is partly due to the greater integrity of the defences, post development, and
partly due to likely lower incidence of breach at the stop-logs in Bull's Alley. The modelling
undertaken as part of this FRA has shown a general reduction in flood extent and depths
compared with the Environment Agency modelling.

Subsequent to the modelling described in Appendix D being undertaken, the Environment
Agency has updated its own modelling, the impacts of which have been discussed in Section
3.5. It should be noted that the modelling undertaken for this FRA was “relative modelling” i.e.
to only compare the results of different breach scenarios. Accordingly, there seemed little
benefit in repeating this substantial modelling exercise with the more recent Environment
Agency model.

4.3.5 Groundwater flooding

It was noted in Section 4.2.6 that the proposed basement car park would project into the
saturated area under the Site east of Ship Lane, but that the basement under the section west
of Ship Lane would be above typical groundwater levels. It is important that any such
projection does not lead to adverse impacts on third parties. In reviewing possible impacts, it
was observed that the groundwater flow paths were to the west and south-west and away
from the River Thames. It was inferred that the levels in the Thames, averaged over a tidal
cycle of around 2 mAOD, were providing the “source” for the associated hydraulic gradient.
Any projection of the basement into this saturated area would not lead to any increase in
groundwater levels off site. A small reduction on the southern side of the development is the
most likely response and this would not require any mitigation.

4 4 Residual Risks

The principal residual risks for this site are associated with design exceedance, breach of the
defences and maintenance of the drainage infrastructure.

In relation to design exceedance, full reference has been made in this FRA to the extreme
water levels for 2100 provided by the Environment Agency. This provides appreciable
contingency in the early years of the development. This also applies to the drainage strategy
which has been based on the incrementing rainfalls by 40%. Even for the design conditions,
it is considered that the site is well buffered against design exceedance. The FFL for
residential property is at a minimum of 7.03 mAOD, which is 1 m above the reference flood
level for 2100. This provision is also helpful in relation to design exceedance of the SuDS,
since there will be appreciable storage at the ground surface.

The implications of breach have been modelled as part of this FRA with the results shown in
Appendix D . The landscaping of the site means that it is well protected from the impacts of
any breach. Furthermore, the model results presented in Appendix D show that the peak
levels for a breach following the development of the site would be lower than those predicted
by Environment Agency modelling.

In relation to maintenance, the key issues requiring routine maintenance will be the
components of the SuDS and flood resilience measures. The maintenance of the SUDS wiill
be the responsibility of the management company/operator. It is likely that the routine
inspection and maintenance would be contracted out and that the contractor may well provide
an emergency service on a call-out basis. The flood resilience measures will comprise the
SAFB at the entrance to the basement car park from Mortlake High Street (Section 4.2.4), plus
flood proof doors on Building BO9 - Boathouse (Section 4.2.3)
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4.5 Risks During Construction

The construction activities will involve demolition of existing buildings (excluding The
Maltings), construction of new buildings and associated landscaping. These will involve
storage of waste materials, prior to being transferred off-site and storage of building materials
and plant. Construction activity may lead to wash off of silt and pollutants to the surface
drainage system. Measures for interception should be put in place to minimise this risk.

The potential for impacts to occur as a result of storage of materials will be minimised by the
following measures:

e Storage compounds (for the storage of construction materials or temporary stockpiling
of material from demolished buildings) will be located away from the Thames and
drains;

e Drums and barrels will be stored in a designated bunded safe area within a site
compound; and

e All drums and barrels will be fitted with flow control taps and will be properly labelled.

The Construction Site Manager should also be in receipt of flood warnings for the Thames
from the Environment Agency.

The construction of the basement will involve excavation to below likely groundwater levels.
Provision will therefore be needed for dewatering and disposal. This may require an
Environmental Permit from the Environment Agency.

The proposed development will also involve improvements of the existing defences. All such
work would be undertaken in conjunction with the Environment Agency to ensure necessary
approvals for design and constructional sequence through Environmental Permits (formerly
Flood Defence Consents). In particular, it will be necessary to ensure the integrity of the
existing tidal defences throughout the period of construction. This will be achieved by the use
of temporary defences to provide the required level of protection until any replacements are
in place and only demolishing the existing river wall once the new river wall has been built.
Should there be any requirement for tying in new defences to existing alignments, this will be
undertaken at times when there is no practical risk of tidal flooding.

4.6 Climate Change

NPPF requires a consideration of the impacts of climate change on the flood risk for any
proposed development. A summary of the current guidelines is provided in Appendix F .

The Environment Agency has provided peak flood levels for the River Thames up to 2100 and
taking account both of climate change (through its impact mainly on sea levels) and the likely
operating and maintenance strategy for the Thames Barrier. As indicated above, the drainage
strategy has used rainfall estimates, incremented by 40% to account for climate change over
the lifetime of the scheme.

The climate change allowances were revised in 2021 including those for sea level rise. A
comparison has been made in Table 4-2 between the original allowances (released in 2016)
and those from 2021. The comparison shows that the cumulative rise over a 125 year period
is very similar for the 2016 allowances (1.21 m) and the 2021 Allowances (1.2 m for the Higher
Central Scenario). There is a larger difference for the more extreme “Upper End” scenario.
Notwithstanding this, the projections in Table 4-2 do not warrant any review of the tidal
projections — given the attendant uncertainties over these planning periods and that the design
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levels have resulted from detailed modelling undertaken as part of the TE2100 studies as
described in Section 3.

Table 4-2 Comparison of Climate change allowances from 2016 and 2021
2016 Allowances

East, east midlands, London, | 1990 to 2026 to 2056 to 2086 to ?;r;ontie
south east 2025 2055 2085 2115
2115
Single scenario (mm/yr) 4 8.5 12 15
Cumulative 140 255 360 450 1.21
2021 Allowances
2000to | 2036to | 2066to | 2096 to Cz‘:)'(')‘o"tie
2035 2065 2095 2125
South East 2125
Higher Central (mm/yr) 5.7 8.7 11.6 13.1
Cumulative 200 261 348 393 1.2
Upper End (mm/yr) 6.9 11.3 15.8 18.2
Cumulative 242 339 474 546 1.6
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5. Summary

This Report presents an FRA for the proposed development of the Stag Brewery in Mortlake,
adjacent to the River Thames.

It has been informed by discussions with the LBRuUT, The Environment Agency and Thames
Water, with officials from each organisation providing valuable input, relevant data and
feedback. The main findings are as follows, with cross referencing to the appropriate Section
of the FRA shown in square brackets. It has been updated to reflect the changes forming part
of the Application dated 2022.

1. The proposed development is for a mixed development featuring residential, retail and
leisure use, along with a secondary school. It is located in flood zones 2 and 3 but
behind the tidal defences [Section 3.5]. Residential use has a vulnerability
classification of “More Vulnerable”. It is only acceptable in flood zone 3 if both the
Sequential Test and the Exception Test have been satisfied.

2. The Stag Brewery site has been commented on in the LBRuT council’s Flood Risk
Sequential Test (2016a) which states that: “This is a site for major redevelopment and
regeneration as the brewery has closed, and as such, it is not appropriate / possible to
accommodate the proposed uses on an alternative site in the borough at lower
probability of flooding. Subject to review by the Environment Agency, the Sequential
Test is deemed to have been satisfied. [Section 2.3]

3. The Exception Test involves two components based on the sustainability credentials
of the development and an acceptable FRA. Subject to this FRA being acceptable,
the Exception Test is deemed to have been passed, based on pre-application advice
from LBRuUT which states: “...the Council can confirm that development of this site in
line with the draft Local Plan proposal site (SA23), as supported by the Flood Risk
Sequential Test, will provide wider sustainability benefits because it is now a derelict
site” [Section 2.3].

4. Flood levels at the site result from a complex interaction of predominantly tidal factors
and the operation of the Thames Barrier. The Environment Agency has provided the
results of detailed hydraulic modelling from the TE2100 Study. The reference flood
level for the site is 6.03 mAOD for 2100 [Section 3.3 and 3.5].

5. Other sources of flooding have been reviewed in the FRA. The risks to the site from
fluvial flooding, surface water flooding and reservoir failure are considered small.
However, and as guided by the LBRuUT pre-application response, the risk to the site
and surrounding area from groundwater flooding has been reviewed. Hydraulic
gradients fall in a westerly and south-westerly direction, confirming that the River
Thames acts as a boundary. It is only in the lower, eastern part of the site where
groundwater was encountered close to the surface. These elevated levels are likely
to reflect the historical development of the site. [Section 3.3]

6. The site currently benefits from tidal flood defences along the river frontage. These
are formed from the residual walls from historic buildings plus The Maltings, a building
which is being retained. As part of the development, the tidal defences will be
remodelled. The crest will be at, or above, the Environment Agency’s recommended
2100 crest level of 6.70 mAOD, so there will be no need to increase the defences over
this timescale. The risk of breach of the new defences is considered negligible, due to
the landscaping of the site and backfilling on the landward side of the defences. A
more open river frontage will be created in line with the aspirations of the Environment
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10.

11.

12.

13.

14.

15.

16.

17.

Agency. A small section of the tidal defences that are currently formed by Ship Lane
will need to be raised in the future with the current proposal based on the raising of
Ship Lane to create a passive defence. [Section 4.2.2].

Finished floor levels for the residential development is at a minimum level of 7.03
mAOQOD throughout the Site. [Section 4.2.3].

Finished floor level for non-residential use is predominantly at a level of 6.03 mAOD
i.e. the reference flood level for 2100. However, the FFL for some buildings is below
the reference flood level. These have been reviewed individually to ensure that the
residual risk is appreciated in the design and to ensure that there is safe access to
higher levels. [Section 4.2.3].

The FFL for the School has been agreed with the Environment Agency at a level of
5.9 mAOD. This follows from a shorter design life for the School with a consequential
reduction in the allowance for climate change.

The Basement is not for habitation but is solely for car parking with separate car parks
under the parts of the Site, east and west of Ship Lane. There are two entry/exit ramps
for the car park to the east of Ship Lane; that in Ship Lane will be located above the
reference flood level, whilst that in Mortlake High Street will be protected by a self-
activating flood barrier. [Section 4.2.4]. The single entry/exit for the car park to the
west of Ship Lane will be above the reference flood level.

It has been confirmed by the Environment Agency that, since the area is affected by
tidal flooding, there is no requirement to provide Flood Storage Compensation.
[Section C.1 and Section 4.3.2]

The surface water drainage strategy has been prepared under separate cover by
Waterman IE. Part of the site would discharge on an unrestricted basis to the River
Thames. The remainder would discharge to the Thames Water sewer, via attenuation
storage that would lead to a 70% reduction below the existing rate of runoff. This
satisfies the requirements of the NPPF and the London Plan. [Section 4.3.3]

The proposed development is considered to have no significant influence on
groundwater levels in the surrounding area. This follows from the hydraulic gradient
being away from the River Thames [Section 4.3.5].

Safe access and egress is provided within the site, where access is available to all
residential property with at, or above the reference flood level for 2100 [Section 4.2.5
and Appendix G ]

A Flood Emergency Plan has been prepared in line with the LBRuUT requirements
and is included as Appendix G . However, this is a precautionary plan, since it is not
envisaged that there would be any requirement to evacuate the site.

Under the conditions envisaged by the Flood Emergency Plan, the development would
provide benefits to the wider community including the provision of emergency car
parking; use of the proposed emergency access and use of the site as a refuge
[Appendix F]

The Residual Risks are mainly due to the risk of breach of the tidal defences. This
risk is negligible for current flood levels but will increase in line with projected increases
in tidal flood levels. Breach modelling has been undertaken (Appendix D and Section
4.3.4). This has shown that there is a general reduction in flood extents and depths
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18.

19.

20.

21.

resulting from a breach following the development of the Site. Other risks have been
assessed and are considered to be negligible. [Section 4.4] A maintenance
programme of key drainage infrastructure should be put in place by Site Managers to
ensure that residual risks are minimised.

Flood risks during the period of construction have been assessed and, with the
adoption of standard site management practice, they should be of no practical
consequence. It is anticipated that the construction of the basement will require
dewatering of the excavation area. [Section 4.5]

A statement of flood risk should be provided to all residents that they can provide to
their Insurance Company (or other organisations).

In summary, the proposed development will provide residential accommodation plus
related activity at a safe level. The drainage strategy has demonstrated that this will
lead to a reduction in peak rates of runoff from the site. The provision of elevated living
accommodation with a range of access/egress routes will provide benefits to the local
residents under flood conditions, as well as a refuge in times of extreme flooding. The
proposed development is considered to be in accordance with the NPPF, LBRuT
guidelines and the London Plan.

The Planning Committee Report for the 29" January 2020 meeting acknowledged that
the Application satisfied the requirements of the Environment Agency, the LBRuT, the
Lead Local Flood Authority and the London Plan in respect of flood risk and drainage.
The scheme changes since then, which are described in this version 5 of the FRA, do
not alter this conclusion.
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Appendix A Flood Risk Assessment Template (Based on NPPF Practice Guide)*

This proforma has been completed in such away as to identify the sections in the
accompanying report where the relevant issues are addressed.

1 Development description and location
la. What type of development is proposed and where will it be located?

e A location plan at an appropriate scale should be provided with the FRA, or cross referenced to the
main application when it is submitted.

Section 2.1
1b. What is its vulnerability classification?
e Vulnerability classifications are provided in Table 2, NPPF Technical Guide
Section 2.1
1c. Is the proposed development consistent with the Local Development Documents?

1d. Please provide evidence that the Sequential Test or Exception Test has been applied
in the selection of this site for this development type?

e Evidence is required that the Sequential Test has been used in allocating the proposed land use
proposed for the site and that reference has been made to the relevant Strategic Flood Risk
Assessment (SFRA) in selecting development type and design (See paragraphs 100-104, NPPF and
paragraphs 3-5, NPPF Technical Guide). Your Local Planning Authority planning officer should be able
to provide site-specific guidance on this issue.

e Where use of the Exception Test is required, evidence should be provided that all three elements of
this test have been passed (see paragraphs 102, NPPF and paragraphs 4-5, NPPF Technical Guide).
Your Local Planning Authority planning officer should be able to provide site-specific guidance on this
issue.

Section 2.3
le. [Particularly relevant to minor developments (alterations & extensions) & changes of
use] Will your proposal increase overall the number of occupants and/or users of the
building/land; or the nature or times of occupation or use, such that it may affect the degree
of flood risk to these people?

2. Definition of the flood hazard
2a. What sources of flooding could affect the site? (see paragraph 2, NPPF Technical
Guide).
e This may include hazards such as the sea, reservoirs or canals, which are remote from the site itself,
but which have the potential to affect flood risk (see Chapter 3 of the Practice Guide).
Section 3.2
2b. For each identified source, describe how flooding would occur, with reference to any

historic records wherever these are available.
e An appraisal of each identified source, the mechanisms that could lead to a flood occurring and the
pathways that flood water would take to, and across, the site.

e Inundation plans, and textural commentary, for historic flood events showing any information available
on the mechanisms responsible for flooding, the depth to which the site was inundated, the velocity of
the flood water, the routes taken by the flood water and the rate at which flooding occurred.

Section 3.3
2c. What are the existing surface water drainage arrangements for the site?

e Details of any existing surface water management measures already in place, such as sewers and
drains and their capacity.

Section 3.4

3. Probability
3a Which flood zone is the site within?
e The flood zones are defined in Table 2, NPPF Technical Guide.

1 http://planningguidance.planningportal.gov.uk/blog/quidance/flood-risk-and-coastal-change/
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Sections 2.2
3b If there is a Strategic Flood Risk Assessment covering this site, what does it show?
e  The planning authority can advise on the existence and status of the SFRA.
Section 2.3
3c What is the probability of the site flooding taking account of the contents of the SFRA

and of any further site-specific assessment?
This may need to include
e a description of how any existing flood risk management measures affect the probability of a flood
occurring at the site FRA Pro-forma
e supporting evidence and calculations for the derivation of flood levels for events with a range of annual
probability
e [inundation plans of, and cross sections through, the existing site showing flood extents and levels
associated with events with a range of annual probability
e [a plan and description of any structures which may influence the probability of a flood occurring at
the site. This may include bridges, pipes/ducts crossing a watercourse, culverts, screens,
embankments or walls, overgrown or collapsing channels and their likelihood to choke with debris.

e [Idetails of any modelling studies completed to define the exiting degree of flood risk (Ref Chapter 3 of
the PG)

Section 3.5
3d What are the existing rates and volumes of run-off generated by the site?

e This should generally be accompanied by calculations of run-off rates and volumes from the existing
site for a range of annual probability events (see Section 21 of the NPPF Practice Guide).

Section Error! Reference source not found.

4. Climate change
4a How is flood risk at the site likely to be affected by climate change?

e Paragraphs 11-15, of the NPPF Technical Guide provide guidance on how to assess the impacts of
climate change.

Section 4.6

5. Detailed development proposals
Where appropriate, are you able to demonstrate how land uses most sensitive to flood
damage have been placed in areas within the site that are at least risk of flooding, including
providing details of the development layout?

e Reference should be made to Table 2 of the NPPF Technical Guide.

e Chapter 4 of the Practice Guide provide guidance on how the sequential approach can be used to
inform the lay-out of new development sites.

Section 4.1

6. Flood risk management measures
How will the site be protected from flooding, including the potential impacts of climate
change, over the development’s lifetime?

e This should show that the flood risk management hierarchy has been followed and that flood defences
are a necessary solution. This should include details of any proposed flood defences, access/egress
arrangements, site drainage systems (including what consideration has been given to the use of
sustainable drainage systems) and how these will be accessed, inspected, operated and maintained
over the lifetime of the development. This may need to include details of any modelling work undertaken
in order to derive design flood levels for the development, taking into account the presence of any new
infrastructure proposed.

Section 4.2

7. Off site impacts
7a How will you ensure that your proposed development and the measures to protect your

site from flooding will not increase flood risk elsewhere?
This should be over the lifetime of the development taking climate change into account. The assessment may
need to include:

e [Details of the design basis for any mitigation measures (for example trash screens, compensatory
flood storage works and measures to improve flood conveyance). A description of how the design
quality of these measures will be assured and of how the access, operation, inspection and
maintenance issues will be managed over the lifetime of the development.

e [JEvidence that the mitigation measures will work, generally in the form of a hydrological and hydraulic
modelling report.
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e An assessment of the potential impact of the development on the river, estuary or sea environment
and fluvial/coastal geomorphology. A description of how any impacts will be mitigated and of the likely
longer-term sustainability of the proposals.

Section Error! Reference source not found.
7b How will you prevent run-off from the completed development causing an impact
elsewhere?

e Evidence should be provided that drainage of the site will not result in an increase in the peak rate or
in the volumes of run-off generated by the site prior to the development proceeding.

Section Error! Reference source not found.

8. Residual risks
8a What flood-related risks will remain after you have implemented the measures to protect
the site from flooding?

e Designing for event exceedence on site drainage systems is covered in Section 14 of the NPPF
Practice Guide.

Section 4.4
8b How, and by whom, will these risks be managed over the lifetime of the development?

e Reference should be made to flood warning and evacuation procedures, where appropriate, and to
likely above ground flow routes should sewers or other conveyance systems become blocked or
overloaded. This may need to include a description of the potential economic, social and environmental
consequences of a flood event occurring which exceeds the design standard of the flood risk
management infrastructure proposed and of how the design has sought to minimize these — including
an appraisal of health and safety issues.

Section 4.4
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Appendix B Scoping Level Flood Risk Assessment

Andrea Kitzberger

London Borough of Richmond upon Thames
Civic Centre

44 York Street

Twickenham

TW1 3BZ

22" July 2016
Ref: KO685/ah
Dear Andrea

THE STAG BREWERY, MORTLAKE, SW14 7ET
FLOOD RISK ASSESSMENT - LEVEL 1 SCOPING REPORT

Hydro-Logic Services has been asked to prepare the FRA in support of the Planning
Application for the above site. Given its profile, we considered it appropriate to submit a
Scoping (Level 1) FRA in the form of our standard template and which is attached to this letter.

The site is located in the London Borough of Richmond upon Thames. The proposed Planning
Application involves the redevelopment of the Stag Brewery complex from industrial buildings
to mixed use, to include residential, retail and restaurant, office, school, assisted living, hotel,
museum, car park and associated landscaping. This is likely to involve some land raising.

Located approximately 12 km downstream of the tidal limit of the River Thames at Teddington
Lock, flood risk to the site is predominantly tidal. Risk from other sources of flooding is
considered low. As the site is protected by the Thames Tidal Defences, maintained to a high
standard, the chances of the site being flooded are extremely low. The Thames Estuary 2100
Plan (TE2100) would ensure the defences would not be overtopped for the lifetime of any
redevelopment. However, there is a residual risk that these defences will be breached.

We would be grateful if the Scoping FRA could be reviewed by London Borough of Richmond
upon Thames Council. This will enable us to respond to any concerns in our Level 2 FRA. In
the Level 2 Report, we will review the revised layout in relation to the requirements of NPPF
in terms of finished floor levels, flood storage, drainage, access and sustainability.

In particular, we seek response to clarify:

¢ that the development provides wider sustainability benefits to meet the Exception Test;

° that flood storage compensation is not required, due to the entirely tidal nature of flood
o \r/:/shkéther the proposed evacuation route is suitable.

| trust that this is clear and | look forward to hearing from you.

Yours sincerely,

Dr Paul Webster BSc, MSc, PhD, DIC, CWEM, MCIWEM
Head of Flood Management

Enc.
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THE STAG BREWERY, MORTLAKE, DEVELOPMENT
SCOPING FLOOD RISK ASSESSMENT FOR PRE-APPLICATION REVIEW
(BASED ON NPPF PRACTICE GUIDANCE?)

1 Development description and location
la. What type of development is proposed and where will it be located?

e A location plan at an appropriate scale should be provided with the FRA, or cross referenced to the
main application when it is submitted.

The location of the proposed development site, formerly that of the Stag Brewery, is in
Mortlake, London Borough of Richmond upon Thames, (Figure 6-1). The area of the site is
approximately 8 ha. The proposed Planning Application involves the redevelopment of the
Stag Brewery complex from industrial buildings to mixed use residential and commercial.
The site lies on the south bank of the River Thames, approximately 12 km downstream of
the tidal limit at Teddington Lock. Vehicular access to the site is off the A3003 to the south,
while there is also pedestrian access from the northwest to the A316 via a stairwell.

Site of
proposed
development
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1b. What is its vulnerability classification?
®  Vulnerability classifications are provided in Table 2, NPPF Technical Guide

The vulnerability classification is currently Less Vulnerable’ and will be ‘More Vulnerable’.

1c. Is the proposed development consistent with the Local Development Documents?

e  Where the site is allocated in an existing LDD the allocation should be referred to. Your Local Planning
Authority planning officer should be able to provide site-specific guidance on this issue.

2 http://planningquidance.planningportal.gov.uk/blog/guidance/flood-risk-and-coastal-change/
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Formal consultation on how the development fits with the LBRuT Local Plan is in progress.

1d. Please provide evidence that the Sequential Test or Exception Test has been applied
in the selection of this site for this development type?

e Evidence is required that the Sequential Test has been used in allocating the proposed land use
proposed for the site and that reference has been made to the relevant Strategic Flood Risk
Assessment (SFRA) in selecting development type and design (See paragraphs 100-104, NPPF and
paragraphs 3-5, NPPF Technical Guide). Your Local Planning Authority planning officer should be able
to provide site-specific guidance on this issue.

e Where use of the Exception Test is required, evidence should be provided that both elements of this

test have been passed (see paragraphs 102, NPPF and paragraphs 4-5, NPPF Technical Guide). Your
Local Planning Authority planning officer should be able to provide site-specific guidance on this issue.

The sequential test is required to review if there are equivalent sites in Borough, currently
available, at a lower risk of flooding. The Stag Brewery Supplementary Planning Document
(LBRuUT, 2011) sets out the planning brief for potential development at the site.

The site passes the Sequential Test as carried out by LBRuUT, as there are no alternative
sites for the proposed use in the borough (LBRuT, 2016).

There are two requirements for the Exception Test, namely that the development supports
wider sustainability benefit to the community and that it can be safely developed without
increasing flood risk elsewhere. The development is on previously developed land, though
sustainability benefits are yet to be fully demonstrated. The issue of flood risk will be
addressed by the detailed FRA to be prepared in due course.

le. [Particularly relevant to minor developments (alterations & extensions) & changes of
use] Will your proposal increase overall the number of occupants and/or users of the
building/land; or the nature or times of occupation or use, such that it may affect the degree
of flood risk to these people?

The change of use will increase the number of occupants.

2. Definition of the flood hazard
2a. What sources of flooding could affect the site? (see paragraph 2, NPPF Technical
Guide).
e This may include hazards such as the sea, reservoirs or canals, which are remote from the site itself,
but which have the potential to affect flood risk (see Section 1 of the NPPF Practice Guide).

Sources of flooding are summarised in Table 6-1. The principal source of flood risk to the
site is from the River Thames, which is entirely from tidal flooding, with no fluvial component.
The site is in a defended area protected by flood defences, namely the Thames Tidal
Defences. This comprises the embankment along the south bank of the Thames plus the
Thames Barrier. Hence, the chances of the site being flooded are extremely low, especially
since the defences are maintained to a high standard. Flood risk from other sources is
considered low.
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Table 6-1 Sources of flooding which could affect the site
Key sources of flooding Possibility at Site

Fluvial (Rivers) N/A

Tidal The majority of the site is located within Flood Zone 3, with
area in the north west in Flood Zone 2. Therefore, the site m
be at risk of flooding from the tidal River Thames. However,
site is protected by the Thames Tidal Defences, which provig
a Standard of Protection up to the 1 in 1000 year flood even
the year 2070. Hence the risk of tidal flooding is very low.

Groundwater No record in the SFRA (LBRuT, 2008).

Sewers No record in the SFRA (LBRuT, 2008), or identified
consultation with the EA and LBRuT.

Surface water Parts of the site are at low risk of surface water flood

according to the Environment Agency surface water flood m
with an area to the southwest of the site at medium risk.
Infrastructure failure There is a residual risk that the Thames Tidal Defences will
breached.

Based on NPPF Practice Guide

2b. For each identified source, describe how flooding would occur, with reference to any
historic records wherever these are available.
e An appraisal of each identified source, the mechanisms that could lead to a flood occurring and the
pathways that flood water would take to, and across, the site.
e Inundation plans, and textural commentary, for historic flood events showing any information available
on the mechanisms responsible for flooding, the depth to which the site was inundated, the velocity of
the flood water, the routes taken by the flood water and the rate at which flooding occurred.

Despite the site being defended from tidal flooding, an extreme storm surge could breach
or overtop the flood defences.

Breach modelling, undertaken by the EA, shows that some parts of the site could be affected
if the defences were to fail (Figure 6-2). Model nodes are shown in Figure 6-3, with the
predicted levels at each node summarised in Table 6-2. It can be seen that the future
breached flood level at the site could reach 6.03 mAOD by 2100.
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Figure 6-3 EA Tidal Breach Model Nodes
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Table 6-2 Modelled Tidal Breach Levels for EA Model Nodes
Node Modelled breach levels (MAOD)

2014 2065 2100
1 5.17 5.74 6.00
2 5.18 5.75 6.01
3 5.19 5.74 6.01
4 5.19 5.74 6.01
5 5.01 5.72 5.97
6 Nil Return 5.72 5.97
7 Nil Return 5.72 5.97
8 Nil Return 5.33 5.63
9 Nil Return 5.31 5.60
10 Nil Return 5.33 5.63
11 Nil Return Nil Return 6.03
12 5.23 5.78 6.03

The EA’s Risk of Flooding from Surface Water map (Figure 6-4) indicates that the majority
of the site is at a ‘very low’ risk of surface water flooding. However, there are some areas,
mostly in the south of the Site, that are shown to be at a ‘low’ to ‘high’ risk of flooding. It
should be noted that this mapping is course in nature and is not appropriate for Site specific
assessments.
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Figure 6-4 EA Areas at Risk of Surface Water Flooding
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2c. What are the existing surface water drainage arrangements for the site?

e Details of any existing surface water management measures already in place, such as sewers and
drains and their capacity.

Existing sewers crossing the site include a 225 mm diameter foul sewer in the northwest of
the site, a 686 mm diameter combined sewer along the north eastern boundary, and two
foul rising mains used to discharge trade effluent from the brewery.

3. Probability

3a Which flood zone is the site within?
e The flood zones are defined in Table 2, NPPF Technical Guide.

The EA Flood Map for Planning shows the majority of the site is located within defended
Flood Zone 3, with an area in the north west in Flood Zone 2 (Figure 6-5).
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3b If there is a Strategic Flood Risk Assessment covering this site, what does it show?
e The planning authority can advise on the existence and status of the SFRA.

The SFRA confirms that the majority of site lies in Flood Zone 3, with an area in the north
west in Flood Zone 2 (Figure 6-6).

Figure 6-6 SFRA Flood Zones
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As part of the SFRA, hydraulic modelling was carried out to consider the general velocity,
depth and path of flood water should the Thames Tidal Defences fail. However, unlike the
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EA breach modelling, the results do not provide detailed information of site-specific
relevance in terms of these variables. Instead, flood hazard levels are provided, which show
the site to encompass the range of breach hazard ratings from low to extreme. For the
purposes of the FRA, the EA breach model is considered more appropriate.

Figure 6-7 SFRA Tidal Breach Flood Hazard
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3c What is the probability of the site flooding taking account of the contents of the SFRA
and of any further site-specific assessment?
This may need to include
e a description of how any existing flood risk management measures affect the probability of a flood
occurring at the site FRA Pro-forma
e supporting evidence and calculations for the derivation of flood levels for events with a range of annual
probability
e [Jinundation plans of, and cross sections through, the existing site showing flood extents and levels
associated with events with a range of annual probability
e [a plan and description of any structures which may influence the probability of a flood occurring at
the site. This may include bridges, pipes/ducts crossing a watercourse, culverts, screens,
embankments or walls, overgrown or collapsing channels and their likelihood to choke with debris.

e [ldetails of any modelling studies completed to define the exiting degree of flood risk

It is considered that the probability of the site flooding is extremely low, only occurring in the
event of a breach in the flood defences. In this event, and in the absence of site-specific
data from the SFRA, please see Section 2b for details on levels.

3d What are the existing rates and volumes of run-off generated by the site?

e This should generally be accompanied by calculations of run-off rates and volumes from the existing
site for a range of annual probability events (see Section 21 of the NPPF Practice Guide).

The development concept shows a reduction in impermeable area from the existing/pre-
development situation. Post-development runoff will be lower than pre-development runoff,
which the FRA will quantify. Runoff rates will be compared with the SFRA target of a
reduction of 50% over current levels.

4. Climate change

How is flood risk at the site likely to be affected by climate change?

e Paragraphs 11-15, of the NPPF Technical Guide provide guidance on how to assess the impacts of
climate change.
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Invoking the DEFRA assumptions relating to climate change will see an increase of river
discharges and flood water levels. Similarly, rates of precipitation intensity are forecast to
increase. Model data provided by the Environment Agency will make use of current climate
change assumptions. Any drainage design work will make use of appropriate assumptions
for climate change.

5. Detailed development proposals
Where appropriate, are you able to demonstrate how land uses most sensitive to flood
damage have been placed in areas within the site that are at least risk of flooding, including
providing details of the development layout?

e Reference should be made to vulnerability classification, Table 2 of the NPPF Technical Guide.

e Section 4 of the NPPF Practice Guide provides guidance on how the sequential approach can be used
to inform the lay-out of new development sites.

The proposed development is shown in Figure 6-8. It consists of a number of residential
and commercial units, a school in the southwest of the site, and associated landscaping.
The key features of the development are:

Remodelling of the tidal defences to improve appearance and visual impact
Residential units

Retail and restaurant outlets

A school with the existing playing field retained

A hotel

A museum in the old boat house

Offices

A cinema and gym

Assisted living

Car parking

The development concept is still being refined and will be reviewed in detail in the full FRA.
In preparing the full FRA, due consideration will be taken of:

e Some raising of ground in the lowest part of the site (eastern boundary),

e The location of the existing tidal defences and the requirements for Environmental
Permitting for work within 16 m of the defences. We note, for example, the extent of
the defences along Ship Lane,

e A surface water management plan following SuDS principles (see Section 7b)

e Safe access and egress to and from the site (see Section 8).
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Figure 6-8 Proposed Development Layout

o

'.?... W

SONARE & PARTINERS

3 g T

6. Flood risk management measures
How will the site be protected from flooding, including the potential impacts of climate
change, over the development’s lifetime?

e This should show that the flood risk management hierarchy has been followed and that flood defences
are a necessary solution. This should include details of any proposed flood defences, access/egress
arrangements, site drainage systems (including what consideration has been given to the use of
sustainable drainage systems) and how these will be accessed, inspected, operated and maintained
over the lifetime of the development. This may need to include details of any modelling work undertaken
in order to derive design flood levels for the development, taking into account the presence of any new
infrastructure proposed.

Although the development contains areas of raised land, it is anticipated there will be no
requirement for flood storage compensation. This is due to the entirely tidal nature of the
flood risk.

The site can be protected from flooding by setting floor levels and access/egress at
appropriate level. The finished floor level will need to be at the 2100 design flood level plus
a freeboard. With a freeboard of about 300 mm (0.3 m), the likely finished floor level is 6.33
mAOD.

The Thames Estuary 2100 Plan (TE2100) (EA, 2012), would seek to ensure that the
defences are not overtopped for the lifetime of any redevelopment on the Site.

Modelled flood levels and associated statutory defence levels for the River Thames adjacent
to the Site, both for the present day and in the future, are summarised in Table 6-3. The
present day extreme water level in the River Thames is 5.23m AOD, rising to 6.03m AOD
when the impacts of climate change up to the year 2100 are taken into account. The site
will be protected up to the 1 in 1000 year standard until 2100 by the River Thames defences.
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Table 6-3 TE2100 In-channel Design Flood Levels and Defence Levels (mMAOD)

Present Day 2065 to 2100 2100
EA Flood Design Design Design
Modelling g Defence 9 Defence g Defence
Flood Flood Flood
Node Level Level Level
Level Level Level
2.16 5.23 5.94 5.59 6.25 6.03 6.70

7. Off site impacts

7a How will you ensure that your proposed development and the measures to protect your

site from flooding will not increase flood risk elsewhere?
This should be over the lifetime of the development taking climate change into account. The assessment may
need to include:

e [Details of the design basis for any mitigation measures (for example trash screens, compensatory
flood storage works and measures to improve flood conveyance). A description of how the design
quality of these measures will be assured and of how the access, operation, inspection and
maintenance issues will be managed over the lifetime of the development.

e [JEvidence that the mitigation measures will work, generally in the form of a hydrological and hydraulic
modelling report.

e An assessment of the potential impact of the development on the river, estuary or sea environment
and fluvial/coastal geomorphology. A description of how any impacts will be mitigated and of the likely
longer-term sustainability of the proposals.

There should be no requirement for flood storage compensation, as the flood risk is entirely
tidal in origin. No hydraulic modelling work is deemed to be necessary in support of this
FRA.

7b How will you prevent run-off from the completed development causing an impact
elsewhere?

e Evidence should be provided that drainage of the site will not result in an increase in the peak rate or
in the volumes of run-off generated by the site prior to the development proceeding.

A number of options will be reviewed in the FRA, following a SuDS train.

The preferred drainage solution would be to discharge surface water runoff to the ground.
However, the ground conditions and likelihood of high groundwater due to the adjacent
River Thames may preclude the use of infiltration techniques.

Another option would be to discharge surface water runoff directly to the River Thames. As
the River Thames is tidal, surface water runoff could discharge to it unrestricted, with no
formal attenuation required. Design would need to consider tide locking at the outfall.

The least preferred option would be to discharge to a Thames Water surface water sewer,
ultimately connecting to the River Thames.

8. Residual risks

8a What flood-related risks will remain after you have implemented the measures to protect
the site from flooding?
®  Guidance on residual risks is provided in Section 14 of the NPPF Practice Guide.

There is a residual risk that the Thames Tidal Defences will be breached.

The FRA will review the following (from PPS25 Practice Guide #7.8):
1. Flood resilience and resistance.
2. Flood warning and evacuation.
3. Sustainable drainage for extreme events.
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8b How, and by whom, will these risks be managed over the lifetime of the development?

e Reference should be made to flood warning and evacuation procedures, where appropriate, and to
likely above ground flow routes should sewers or other conveyance systems become blocked or
overloaded. This may need to include a description of the potential economic, social and environmental
consequences of a flood event occurring which exceeds the design standard of the flood risk
management infrastructure proposed and of how the design has sought to minimize these — including
an appraisal of health and safety issues.

The proposed emergency evacuation route, in the event of an extreme event and breach
in the defences is shown in Figure 6-9. This takes account of the flood hazard to the
A3003.

Figure 6-9 Proposed Evacuation Route

The FRA will consider the following for residual risk (PPS Practice Guide #7.10):

1. Depth of flooding on access/egress routes.
2. Speed of flow on access/egress routes.
3. Local flow paths
4. Speed of onset of flooding
5. Distance from defences
6. Duration of flood.
References
Author Date Title/Description
Centre for Ecology and 2009 The Flood Estimation Handbook CD-ROM 3.
Hydrology. Centre for Ecology & Hydrology, Wallingford,
Oxon, UK.
CIRIA 2007 The SUDS Manual - CIRIA Report C697.
DCLG Mar 2012(a) National Planning Policy Framework.
DCLG Mar 2012(b) Technical Guidance to the National Planning
Policy Framework.
DCLG NPPF Practice Guide, Flood Risk.
Available from:
http://planningguidance.planningportal.gov.
uk/blog/guidance/flood-risk-and-coastal-
change/
DEFRA / Environment 2013 Rainfall Runoff Management for Development
Agency Report SC030219
Environment Agency 2012 Thames Estuary 2100 Plan: Managing flood
risk through London and the Thames estuary
Institute of Hydrology 1999 Flood Estimation Handbook,
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London Borough of 2008 Strategic Flood Risk Assessment (SFRA)
Richmond upon Thames

London Borough of 2011 Supplementary Planning Document: Stag
Richmond upon Thames Brewery, Mortlake, SW14 Planning Brief
London Borough of 2016 Flood Risk Sequential Test to Support the Local
Richmond upon Thames Plan Pre-Publication version

Marshall D.C.W. & Bayliss 1994 Flood estimation for small catchments, IH

Report No. 124, Institute of Hydrology,
Wallingford and Hall, Hockin & Ellis
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Appendix C Responses to Scoping Level Report

The Scoping Level Report (Appendix B ) was submitted in July 2016 for pre-application review,
with responses received the following month.

Ci1 Environment Agency Response

creating a better place Erﬂ"i.mrln‘lt"ﬂl
F\ ﬂgﬁn E':}'
Or Paul ¥Websler 1O raf; SL201E 1 1614801101
HydroLogic Sarvices Yourref:  Emall 25072016
18-20 West End Road
Mortmer Comman Date: 25 Auguest 2016
Reading
RGT ITF
Dear Dr Wabstes,

Redeveiopment of the Stag brewery complax from Industrial bubdings to mized use
regidenilal and commerclal af the Stag Srewsary site, Mortiaks, SWid 7aU

Thank you far consuting the Emvironmant Agency Tor pre application advics on producsng 3
Flocd Risk Assessment at this she. 5 ecsenilal fiood nisk and cimale change isswes and
opporunites are integrated Into the overall design and |ayout of this site and not considensd
In soiation.

Thele are Major opponunities 1o oreaie an improved riverside amdronment and improve
coNNEctions 10 the river in line with Longdon Borough of Richmand local plan poiicies for this
site amd “maks space for water. The key Ervirorenent Agency ksues and opponurities at
ks Bhe @

» Flood risk management, fiood cafences and TEZ100 climate change actions —the she
I5 located In 3 high risk ood Zone with opporurites to Improve the standard and
appearance of the fiood defences

»  Riverside enhancements and Improved biodversity — adiacent fo the River Thames and
coportunities exst for new tkdal temacing and 16 metre buer Zone and create a more
natural fiverside environment. Across the Thames Estuany oniy anound 2% of the 5dal
banks are natural

= High standards of sestainabie design and construction Including sustainable drainage
and land remediation

We have provided detalled feedback in Saction 1 on the Fiood Risk Assessment and
Imgroving the rverskle enviranment a5 part of this Tedeveiopment. A Water Framewort
Direciive assessment should be compieled Semonsirating how the develapment wil teitver
an Improved water environment.

WWe hope our response |5 haipful, T you require 3y additional information please contact
Joe Martyn at ksipianninggenyiroemen-agency gov Uk

YOUTE Sincerely

James Toghsr
Team Laader

Emronment Agency, Ergon House, Horsefermy Road, Longon, SW1P 240
0308 506 506
Eslpanningdenyironmeant-3gancy. gor UK
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Hydro-Logic Services through Corylus

Gecilon 1 - Detallad fesdback

1.1 - Flood risk managpemeant and climats changs

After reviewing e level 1 FRA for the Stag Breweny redevelopment proposal, we have
sevaral comments that we would like clarification upon. We understand Tat some of these

queries will be addressed when a more detalled FRA s suDmitied and are keen o confinue
discussing these points during the pre appilcaion process.

As the development will ecupy a significant stretch of the Thames Tidal Defences, we
would expact 1o see 1he haight of M exising defences raised to the TEZ100 level of 6.70
meires 35 part of the proposed works. SImiany It would be expected that e condion of
extsting defences would be Improved as part of this development. In some areas the
cument condition is deemed ‘poor Dy our Asset Pefomance f2am — something that
would nead to Improve In order fior us to approve a devalppment of this stature In such
close prodmity bo the Thames. Thesa actons wouid significantly reduce fiood risk to the
site for the entirety of Bs Fztime. You should consiter opportunies fo Infroduce an
Improved riverskie environment at this site for exampie new tidal teracing and Improving
the Thames path 35 part of the redeveiopment. Good practice exampies of idal temacing
exdst along the River Thames at other regeneration sites such as Greenwich Peninsula.
{see saction 1.2 beiow for more Information on Improving the riverside envimnment, this
could be Integrated with a Sustainable Drainage scheme acmss e siba).

WWe wouid also ke detalied clarfication on what appears o be two boat house/whart
structures that exiand oat Into the Thames In Figure 3 (page 10). We encourage
oevelopars i “make space for watier and not deveiop IN%D the river with new siruciures
which can be located on land. Local pian policy Supports this approach and we are likely
bo ot bo ary proposed “encroachment” Into the Mver channel. its iImportant the
redevelopment of this key fverside Infroduces 3 16 metre buffer Zones bebwean new
development and the rver edge to create an Improved river comidor for people and
widifa.

It 15 cTucial ihat we know the proxdmity of the site In retation o the exsting Thames Tida
Defences. Cumently the boundary wall of e brewery along the Thames forms part of the
fiood defience here and would theresore have 1o be taken Into account In e proposad

. The Iocation of works |5 aiso kel bo result in the nead for an environmental
pamit to be lssued by the Environment Agency for e site since | appears works will be
cammied out within 16 metre of fhe cument defences. Information regaraing the new

Environmental Permitting system can be found here: (hitps:wwi 9oy UkQUKENCaMood
oek-acihifies-endronmentsl-peamiis)

Finaily as part of the detalled FRA, and In order for us to approve the application, we
would require high-detail design plans Inciuding al reievant finkshed floor ievels alongsite
a detalled site-specific assessment of flood risk In particularty In a breach scenario. We
appreciate you have taken into account the TEZ 900 In-channed design fiood levels when
setting Mnkshied fioor levels and will request Mat these levels ane a regarded a5 a
milnkmUm for any propertes within the development. We can confirm that as the she Is

only at risk of thdal Niooding Niood storage compensation will not be reguired

Emvironment Agency, Ergon House, Horsaferry Road, London, SW1P 2AL
0370E 50a 506

Esipanninggpanvironment-agency. gov Uk
MO, OV LT IONMENE-S0ency
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In addition, we recommend that you take Into account the Tollowing Information reganding
fiood resflient measures and emergency planning throughout deveiopment of this application:

Flood restatant and resliisnt meaasuras:

¥We recommend that conslderafon be given to the wse of fiood resisiant and reslient
mMessunss — such 35 bamiars on doors, windows and acoess points 3 the ground foor level
and routing electrical services from a higher level downwands 50 Mat plug sockets are
located above possible Nood levels — within the proposed development, in orter to reduce
e Impact of fiooding. We further recommend consultation with the kocal buliding control
deparment when determining whether particular fiood resistant and regdlient measunes ang

appropriate and effective.

Piease refer to the following resources for further guidance on fiood resistant and resilient
MeFsUrsEs:

Depariment for Communities and Local Govemment [uu::u:;] m-emr::m:emme Deptt].'
pﬂmurme;[c-upu.—umrm' o5 It

The Enmvironment Agency doas not typicaily commeant on, or approve the adequacy of, flood
EMETQency Mesponse Procedures accompanying development proposals, bacause we do not
cTy out sch roies during & fiood event. Our INVolvement wiln the proposad deveiopment
during an emergency wil be imitad to delvering flood wamings o OCCUPAnts Of LSETs
coverad by our FloodLine' sanice.

The applicant shoukd take advice from the ememgency senvices when producing an

EMergency responss plan jor evacuation pian) for the proposed development 3s part of the
FRA, 35 siaed In the Planning Practice Guidancea[1].

We atvise local planning authorities to formaly conskder the amemency planning and rescue
Implications of developmeant proposals when making thelr decslons, particulany In a15r

Emvironment Agency, Ergon House, Horsaferry Road, Longon, SW1P 2L
03708 50 506

Esipanningspanyironmeant-agancy, poy, Uk
Mo, Qo UK ETIDnMEnt-Sgency
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1.2 - imiproving the riverside snvironment and lInkages to the River Thames

This Is a major fverside development sibe and an excalient opportunity o Improve linkages fo
the River Thames and quality of the Thames Path In this area. If the oid brewery Is being
demalished this creates opportunities to set the new bulklings 16 meires back from Me fver
exige, create tidal temacing or tidal Inkets at this location and upgrade the Thames Path.

For more Inforation on bidal teTacing and st back defences view Me Estuary Edges
guidance, this Inclutes exampies of good practice sHes such as Greenwich Panirsula and
Battersea Reach. The Estuary Edges Gukdance document ks a ‘how o' guide on ecological
design for s0ft natural riverbank edges to encourage widifie on the Thames. We recommend
visting good practice shes and viewing the development from a baat In the river to see what
c2n be achieved on fverside sites ik ihis.

In the Thames Estuary only around 2% of the tidal banks are natural. Increasing nabural
rivernanks will have a significant positive acological Impact on the rver and will help restore
fish stocks. The developmeant shouid protect and enhance the beal environmeant and seck
Oparunities 1o delver ecological enhancements and Improve Inkages o the River Thames,

We encourage developers to Include a naturalised buffer zone along the rver. The
development shouid take the opportunity to naturalise and exsting hard engineered rver
bank and et new bulding away from the River Thames. We seek @ 16 medre buffer zone
berbareen nEw [E‘l'E-mﬂ-E'l'ﬂ-E and the EhEFTm-EE-1D'[H'EIEE-PIETEI"i’E’ET.'

You will need to consider the requirements of the Water Framework Direciive (WFD) which
Inciudes causing no overall deferoration In water qualty or the ecoiogical status of ary

. Information on WFD and the cument status of water bodies can be found In the
Thames River Basin Management Pan
htpeefrani. Qov UKigovemimantcollssion s rer-basin-manadament-plans-201S

Development ciose 10 rivers shouid help to deilver the objectives of the Water Framework
Directive fo Improve rverside environments (ke this site. This Inciudes appiying mitigation
ME3sUNas {Mprovements to the fver) identified in the rver basin management plan [REMP).
This s an excelient opporunity for partnership working and funding to IMprovee the mver
coeTidor In Tis area. Wie recommend discussing proposals Tor this sibe wil local reskdents
mdma'maguq:-aamhaﬁ 'fmrTId-zH Thames

It 5 & requirement of WFD to delver a significant net gain for blodiversity, and ideally this
should be along the riverside, where | would dellver maximum benafis. A Water Framewonk
Direciive Assessment should be submitied with the planning application, this assessment wil

b expected for any axtensive works within the byataw mangin.

Proiection and enhancement of the River Thamss ks supported In the Richmand Local Plan
development management policies and the Supplementary Planning Document for the Stag
Breweny e hiipdSaww. ichmond gov. ulsia] breswery 3010-2.pdf

Emvironment Agency, Ergon House, Horsaferry Road, London, SW1P 241
03708 506 506

ksipanninggendronmeant-agancy po Uk
Mo OV LK T mnMent-3ency
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1.3 Sustalnable dsalgn and construction

Sustalnable dralnage systems

The ooportunities to Infroduce a sustainable drainage systems should ba usad i Inform the
&lte Fyoun and design and included In your Flood Risk Assessment.  The Environment
AQENCY NO longear comments on SuDs and you showld discuss Mils with Richmond councl as
the Lead Local Flood Risk Authonty. You should masimise opportunities acnces the e for
exampie green roofs, walls and permeabie pawing ( 510rage areas. For more Information on
SUCS click Delow:

httpfweans. sLIsdrain. oingidel e ring-sLd s/ s ing-sLdshackgnound's L sali nabie-d ralnage. itmi

We have produced advice with Natural England and Tie Foresiny Commission on ho new
develppment can help iImpmove the emdronment. This IS In line with the national planning
policy framework (NPPF).

'I'n':IE FhE."I.I’.i'I?gEj"EI‘Em Mmmm muenrmcemenmmmmm

Cies to the former landuse 36 a breweny and industnal site thene |5 potentlal for contaminalion

at this Miverside slte. We recommenid:

»  Foliow the risk management framework provided In CLR11, "Model Procadures for the
Management of Land Contaminatorn’, whan deallng wim land potentially affected by
conm@aminaion;

« Refar i our 'Guiding Principles for Land Contamination’ documents for the type of
Information that shouid be Inclugded In a Predminary Risk Assessment (PRA;

Reflar o our ‘Groundwater Prosaction: policy and practice (GP3) documents

We wil require a PRA 10 as5ess If land contamination may be prasent at the site. This
should be submitied with the pianning application. The PRA needs to Inciude Informaton
on past and cument wsas, I senshive controlied Wa%Srs M2ceplons are presant and If the
slte could pose 3 pollution risk. The PRA shouid also consider If any aspects of Me

proposed development could pose 3 polution risk should contamination be present [Le.
deep driling 1o faciitate fie Instllation of foundation plies, site drainage). Further work

such 35 an Invusve She Investigation may be required depending on the findings of the
PRA.

Flease noie at the view expressed In this leffer by the Environment Agency Is 3 response

to 3 pre appication enguiy only and does Nof represent owr Mnal view In reiation fo any

future pianning appiication made in felation fo this sbe. We resenve the right i change our
I reiation fo any such applcation. You Should seek your own expent advice In

Fedation to technical Matiers relevant fo any planning appication hafre SUbmisson.

This opinion I5 Based on the KIormation SUDWIted and CTent planning poicy and guidance

Emirorment Agency, Ergon Housa, Horsefermy Road, London, SW1P 280
03r0E 504 506

Esipiarningdpanyironmant-agancy, goy Uk
R QO UK TN M ENE- S0 ency
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C.2 LBRuUT Response

From: Andrea Kitzberger-Smith [mailto:Andrea.Kitzberger@richmond.gov.uk]

Sent: 28 July 2016 16:04

To: Kevin Watson KWatson@geraldeve.com

Cc: Lucy Thatcher <L.Thatcher@richmond.gov.uk>; Neil Henderson
<NHenderson@geraldeve.com>; planning.se@environment-agency.gov.uk;
joseph.martyn@environment-agency.gov.uk

Subject: RE: Stag Brewery - Flood Risk scoping

Hi Kevin

I've now reviewed the Level 1 Flood Risk Scoping report (Ref. KO685/ah). Below are my
comments based on what has been submitted:

- Sequential Test: We have produced a Flood Risk Sequential Test report in support of
the draft Local Plan:
http://www.richmond.gov.uk/local plan flood risk sequential test report.pdf. This
states in relation to Stag Brewery that “This is a site for major redevelopment and
regeneration as the brewery has closed, and as such, it is not appropriate / possible
to accommodate the proposed uses on an alternative site in the borough at lower
probability of flooding. The sequential approach should be applied on the site and a
site-specific FRA will be required. Flood Hazard and TE2100 levels will need to be
taken into account.” Therefore, the Council considers that this site has passed the
Sequential Test. Note that we are awaiting comments from the Environment Agency
on this report.

- Exception Test: As it has been correctly identified, this proposal will need to be
subject to the Exception Test, of which there are 2 parts: (1) wider sustainability
benefits and (2) a site-specific Flood Risk Assessment (FRA) to demonstrate that it
can be safely developed without increasing flood risk elsewhere. In relation to the
first part of the Test, the Council can confirm that development of this site in line with
the draft Local Plan proposal site (SA23), as supported by the Flood Risk Sequential
Test, will provide wider sustainability benefits because it is now a derelict site that is
in need of regeneration, and the proposal will create a new village heart for Mortlake
with a mix of uses, including enlivening the riverside frontage.

- It should be acknowledged that the proposal will increase the number of not only
occupants but also users of the building/land. This will be an important aspect to
address in both the FRA and Flood Emergency Plan.

- Council’s updated SFRA: Attention is drawn to the recently updated and published
Council Strategic Flood Risk Assessment (2016):
http://www.richmond.gov.uk/flood risk assessment, which needs to be taken into
account. (I note the reference to the 2008 version, which has been updated twice
since its first publication.)

- Flood Hazard: | note the scoping paper includes hazard and breach level information.
The technical data contained within this will need to be verified by the Environment
Agency. Attention is drawn to the Council’'s SFRA (2016), which contains information
on flood hazard that needs to be taken into account. The tidal breach flood hazard
area shows that parts of the site are within the moderate, significant and extreme

ES Appendix 12.1 FRA - 512_Stag_Brewery_FRA_v5d_220303 Page 93


mailto:KWatson@geraldeve.com
mailto:joseph.martyn@environment-agency.gov.uk
http://www.richmond.gov.uk/local_plan_flood_risk_sequential_test_report.pdf
http://www.richmond.gov.uk/flood_risk_assessment

Reselton Properties Ltd (via Dartmouth Project Management Services Ltd) Hydro-Logic Services through Corylus
Flood Risk Assessment for the redevelopment of the Stag Brewery, Mortlake, London, SW14 7ET

hazard areas. This will need to be addressed in the site-specific FRA, particularly as
the secondary school is proposed to be located in an area at ‘significant’ hazard.

- Groundwater: The SFRA (2016) contains more information on groundwater in
comparison to its previous version. In particular, the BGS Susceptibility to
Groundwater Flooding map shows that at the location of the Stag Brewery site, there
is some potential for groundwater flooding to occur at surface as well as below
ground. This will need to be considered and assessed in the FRA.

- Other sources of flooding: The updated SFRA (2016) contains more detail on other
historic flooding incidents, such as blocked gulleys/drains, which should be taken into
account.

- TE2100: The proposal has to take into account the requirements of the Thames
Estuary 2100 (TE2100) Plan with regard to the implementation of current and future
improvements to the River Thames tidal flood defences in order to effectively
manage tidal flood risk. It is strongly recommended to liaise with the Environment
Agency in this regard to ensure the development takes account / will be able to adapt
to these requirements.

- Flood defences: | note that remodelling of flood defences forms part of the proposal.
This will need to be discussed and agreed with the Environment Agency. The
Council, in conjunction with the Environment Agency, will require a buffer zone of 16
metres for the tidal Thames and policies seek to set back developments from river
banks and existing flood defence infrastructure where possible.

- Surface water and drainage: | note that the development concept shows a reduction
in impermeable area and reference is made to the SFRA target of a reduction of 50%
over current levels. Note that the SFRA has been updated and it is expected that the
development proposal complies with existing policies, which seek greenfield run-off
rates. If greenfield run-off rates cannot be achieved, it will need to be demonstrated
by the applicant why it cannot be achieved. The minimum requirement is to achieve
at least a 50% attenuation of the site's surface water runoff at peak times based on
the levels existing prior to the development. | note the reference to following a SuDS
train — it should be noted that there are SuDS techniques which do not require
infiltration, and therefore the applicant should follow policy DM SD 7 as well as the
borough-specific guidance set out in the Planning Guidance Document ‘Delivering
SuDS in Richmond’ (2015):
http://www.richmond.gov.uk/sustainable drainage systems.pdf
A Statement on Sustainable Drainage Systems (SuDS) / Surface Water Drainage
Strategy will have to be submitted with any planning application. The Council in its
function as the Lead Local Flood Authority will be consulted on this, and their
approval will be sought.

- Finished floor levels (FFL) and freeboard: | note the consultant refers to providing a
freeboard of 300mm. Whilst the modelled flood levels and technical data included
within the report will need to be confirmed and verified by the Environment Agency,
my understanding is that the revised TE2100 tidal flood levels include an allowance
for modelling uncertainty and therefore do not require the freeboard to be added.
Therefore, your proposed FFL may be overly conservative and a level of 6.03 mAOD
may suffice. However, this will need to be confirmed by the Environment Agency,
who | understand are in the process of revising guidance on freeboard allowances.

- Climate change allowances: The Climate Change Allowance guidance has been
updated and published https://www.gov.uk/quidance/flood-risk-assessments-climate-
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change-allowances - please liaise with the Environment Agency as my understanding
is that the revised EA guidance for climate change allowances should be applied for
fluvial and surface water flooding, but they do not apply for tidal flooding as they are
already accounted for in the model of the Thames Estuary 2100 plan.

Flood Emergency Plan and proposed Evacuation Route: In line with policy DM SD 6,
all proposals on sites of 10 dwellings or 1000sgm of non-residential development or
more are required to submit a Flood Warning and Evacuation Plan. The Council’s
guidance on ‘Producing a Flood Emergency Plan’ (2011) should be followed:
http://www.richmond.gov.uk/final guidance on_producing _a flood emergency plan

nov_2011.pdf. Drawings showing the height of the route/road in comparison to the
modelled extreme water levels will be required in this regard, including the
designated safe place of refuge (which appears to be off-site). At this point, the
Council is unable to confirm whether the proposed evacuation route is suitable,
particularly as this is currently a non-existing route through the development site, of
which the design/layout may change as a result of negotiations and discussions on
the overall development scheme.

Planning policies: The FRA and Drainage Statement will need to demonstrate
compliance with existing planning policies as contained within the London Plan as
well as the Council’s Core Strategy (i.e. policy CP 3 in particular) and Development
Management Plan (i.e. policies DM SD 6, 7 and 8 in particular). In addition, national
guidance is set out in the NPPF and PPG. Also note that the Council is currently
reviewing its existing policies and a draft Local Plan has been published for public
consultation. Particular attention is drawn to draft policy LP 21 (Flood Risk and
Sustainable Drainage). Note that in line with the NPPF, the emerging Local Plan will
be given weight in the decision making process according to its stage of preparation
(i.e. the more advanced the preparation, the greater the weight that may be given).
Therefore, when the Local Plan reaches Publication stage, currently expected to be
in late Autumn 2016, greater weight will be given to the Local Plan, including its
policies and proposal sites.

Basements and subterranean developments: Note that the updated SFRA (2016)
and draft policy LP 21 contain specific guidance and requirements in relation to
basements and subterranean developments. In areas of

Extreme, Significant and Moderate breach hazard (as set out in the Council's SFRA),
within flood zone 3a (tidal), new basements will be restricted to Less Vulnerable / Water
Compatible uses only. Therefore, basements for residential uses will not be allowed.

| note that Hydro-Logic Services are particularly seeking to clarify the following (my comments
are in yellow highlight):

a.

b.

C.

that the development provides wider sustainability benefits to meet the Exception
Test — Yes, for the reasons set out above

that flood storage compensation is not required, due to the entirely tidal nature of
flood risk — to be discussed and agreed with the Environment Agency; my
understanding is that for development in a defended flood risk area, compensatory
storage should not be necessary when raising ground levels due to the unlikely
impact on maximum tidal levels. However, the impact on residual flood risk to other
properties (i.e. off-site) needs to be considered as new development behind flood
defences can increase the residual risk of flooding if the flood defences are breached
by changing the conveyance of the flow paths or by displacing flood water elsewhere.
whether the proposed evacuation route is suitable — to be confirmed once a Flood
Emergency Plan has been produced and the proposal developed further (see
comments above)
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Kind regards
Andrea Kitzberger-Smith
Planning Policy Manager

London Borough of Richmond upon Thames
Second Floor | Civic Centre | 44 York Street | Twickenham | TW1 3BZ

@ 020 8891 7364 | <: andrea.kitzberger@richmond.gov.uk

& Reduce your environmental footprint... think before you print!
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Appendix D Breach Analysis

D.1 Introduction

Breach analysis has already been undertaken by the Environment Agency for numerous
locations along the tidal Thames. The results are presented for the site in Section 3.5 for a
simulated breach of 20 m width at the location “Kew01” shown in Figure D-1. The breach
would be within the Site east of Ship Lane and would represent a catastrophic failure of the
existing tidal defence that is made up of the perimeter wall of this part of the site. The areas
likely to be affected by the breach are also shown in Figure D-1 for 2014, 2055 and 2100. This
is based on extreme water levels provided by the Environment Agency (i.e. without reference
to specific values of probability). Further, these levels are those that result from three tidal
cycles, after which it is assumed that some repair to the breach would have been effected.

Although breaching of defences is regarded as a “residual risk”, the LBRuT indicated in their
response to the Scoping Level FRA submitted in July 2016, that further modelling would be
required. Specifically, this would seek to investigate the impacts of the proposed development
on flood extents during a standard breach analysis. The findings are presented in this
Appendix.

Figure D-1 Thames Tidal Breach Modelling
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D.2  Modelling of the breach

The location of the breach at KewO1 is entirely within the Site — east of Ship Lane. The
location would be along the section of wall shown in Figure D-2 and which would lead to
inundation of the lower parts of the site. As part of the proposed development, the Site will
be landscaped. Through this, ground levels adjacent to the defences will be raised to levels
no lower than 6.03 mMAOD - the peak TE2100 water level for 2100. Accordingly, there is
effectively no risk of breach at this location — nor in fact at any location along the perimeter of
this part of the site. The development of the Site therefore results in a reduced risk of breach
with clear benefits for the surrounding area in reducing (residual) flood risk.

Figure D-2 Existing tidal defences (inset shows bricked up window)

o

In order that some effective breach analysis could be undertaken, it was assumed that a
breach would occur at the stop-log arrangement at Bull’s Alley, immediately to the east of the
Site (Figure D-3 and C-4). The mechanism for removal of stop-logs is illustrated in Figure D-
5. This stop-log arrangement enables maintenance vehicles to access the river to clear debris
on the foreshore. Given this regular usage, it is anticipated that this location would be regularly
inspected and maintained. The risk of breach is thus considered unlikely at this location.

A breach at this location would be much narrower than in the original Environment Agency
modelling. A 6 m breach has been modelled. This in turn required that the model grid be
reduced to from 5 m to 2.5 m in order that the breach could be reasonably represented in the
model domain.
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Figure D-3 Stop-logs at Bull’s Alley (from river)
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Figure D-5 Stop-logs at Bull’s Alley — from above

D.3  Modelling results

The model supplied by the Environment Agency for the Lower Thames has been modified to
reflect the breach at Bull's Alley. It has been run for the 2100 extreme water levels in a
standard breach analysis.

The original flood extents from the Environment Agency’s model are shown in Figure D-6;
these are for the 2100 levels, but for the baseline (i.e. existing site layout). The results
obtained using the modified model (i.e. with the breach at Bull’s Alley) and for the proposed
layout are shown in Figure D-7. Finally, a comparison has been made in Figure D-8 by
mapping the difference in depths across the domain.

The main observations from these Figures are as follows:

e The revised breach analysis shows a general reduction in the area affected by the
breach;

e This reduction is most pronounced to the west of the site at the junction of Lower
Richmond Road and Clifford Avenue at Chalkers Corner;

e There is also a reduced flood extent along Ashleigh and Avondale Roads to the east
of the site;

e There is a corresponding reduction in flood depths across virtually the entire model
domain;
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Figure D-6 Breach analysis — 2100 Baseline: EA model depths
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e There are localised increases, throughout the model domain; in places, these are of
the order of 0.5 m. The locations showing an increase reflect the model assumptions
that were required to model the breach at Bull's Alley. This required the use of a finer
model grid size (2.5 m) than was used for the Environment Agency model (namely 5
m). The enhanced model has led to floodwater exploiting flow paths and areas that
were not accessible in the model with the coarse grid. The areas where increases are
shown are contiguous with areas showing a general reduction in flood depths. They
are accordingly an artefact of the model rather than a cause for concern.

Figure D-8 Breach analysis — 2100 Baseline - Differences in depth

2]
£
[
]
2
°
-3

D.4  Summary

This Appendix describes the breach modelling that has been undertaken as part of the FRA.
It has been undertaken following feedback from LBRuT and is required in order to assess the
impact that the proposed development may have on flood extents resulting from breach
analysis. The main findings are as follows:

i.  The risk of breach would be substantially reduced following the proposed development
due to the significant upgrading of defences along the river frontage.

ii. Subsequentto development, the breach modelled by the Environment Agency with an
arbitrary breach width of 20 m, could not occur due to the land raising. The most likely
location for a breach would be at the stop-logs in Bull's Alley. At this point, the
maximum width of breach is reduced to 6 m.

iii. The risk of a breach at this location is considered very small since the location is
routinely inspected.

iv.  Model runs have been undertaken to compare the flood extents resulting from a breach
at Bull's Alley with those from Environment Agency modelling. These show a general
reduction in flood levels and extents throughout the affected area. Whilst there are
some localised increases, these are a consequence of the finer grid size used in the
modelling of the breach at Bull’s Alley for the developed case.
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In summary, the proposed development is considered to result in a significant reduction in
residual risk. This is partly due to the greater integrity of the defences, post development, and
partly due to the smaller width and likely lower incidence of breach at the stop-logs in Bull’'s
Alley. The modelling undertaken as part of this FRA has shown a general reduction in flood
extent and depths compared with the Environment Agency modelling.
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Appendix E Enquiry to Thames Water: Sewers

These are extracts from the Thames Water response to a developer enquiry by Waterman on 22 January 2016.

E.l Northern part of site

Bishop's Falace
sz of
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E.2  Southern part of site
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Appendix F Allowances for climate change in NPPF (at 2019)

F.1 Introduction

In February 2016, the Environment Agency updated the climate change allowances required
in Flood Risk Assessments (Environment Agency, 2016); this advice updates previous climate
change allowances to support NPPF (2012). Guidance has been provided for

peak river flow by river basin district

peak rainfall intensity

sea level rise

offshore wind speed and extreme wave height.

The general guidance is provided in this Appendix.
For flood risk assessments and strategic flood risk assessments, assess both the central and
upper end allowances to understand the range of impact.

F.2 Peak River Flow Allowances

The peak river flow allowances for flood risk assessments should be applied by reference to
the flood zone and vulnerability classification as shown below.

In flood zone 2:
e essential infrastructure — use the higher central and upper end to assess a range of
allowances

o highly vulnerable — use the higher central and upper end to assess a range of
allowances

e more vulnerable — use the central and higher central to assess a range of allowances
less vulnerable — use the central allowance

e water compatible — use none of the allowances

In flood zone 3a
e essential infrastructure — use the upper end allowance
e highly vulnerable — development should not be permitted
e more vulnerable — use the higher central and upper end to assess a range of
allowances
less vulnerable — use the central and higher central to assess a range of allowances
e water compatible — use the central allowance

In flood zone 3b

e essential infrastructure — use the upper end allowance
highly vulnerable — development should not be permitted
more vulnerable — development should not be permitted
less vulnerable — development should not be permitted
water compatible — use the central allowance

If (exceptionally) development is considered appropriate when not in accordance with flood
zone vulnerability categories, then it would be appropriate to use the upper end allowance.

ES Appendix 12.1 FRA - 512_Stag_Brewery_FRA_v5d_220303 Page 106



Reselton Properties Ltd (via Dartmouth Project Management Services Ltd)
Flood Risk Assessment for the redevelopment of the Stag Brewery, Mortlake, London, SW14 7ET

Hydro-Logic Services through Corylus

Table F-1 Total Potential Change for River flow

River basin district||Allowance category 20208’ 20508’ 20805’
(2015 - 2039)||(2040 - 2069)|/(2070 - 2115)
\Northumbria HUpper end H 20% H 30% H 50% \
| | Higher central | 15% || 20% | 25% |
| |Central | 10% | 15% || 20% |
\Humber HUpper end H 20% H 30% H 50% \
| HHigher central || 15% || 20% H 30% |
| |Central | 10% || 1% | 20% |
\Anglian HUpper end H 25% H 35% H 65% \
| HHigher central || 15% || 20% H 35% |
| |Central | 10% || 15% | 25% |
[South East |Upper end | 25w | 50% || 105% |
| | Higher central | 15% | 30% || 45% |
| |Central | 10% || 20% | 35% |
Thames |Upper end | 25w | 3% || 70% |
| | Higher central | 15% || 25% | 35% |
| |Central | 10% || 15% | 25% |
[South West |Upper end | 25% | 40% || 85% |
| | Higher central | 20% || 30% | 40% |
| |Central | 10w | 20% || 30% |
ISevern |Upper end | 25% || 40% |  70% |
| | Higher central | 15% || 25% | 35% |
| |Central | 10w | 20% || 25% |
IDee |Upper end | 20% || 30% | 45% |
| | Higher central | 15% || 20% | 25% |
| |Central | 10w | 15% || 20% |
INorth West |Upper end | 20% || 3% | 70% |
| | Higher central | 20% | 30% || 35% |
| |Central | 15% || 25% | 30% |
ISolway |Upper end | 20% | 30% | 60% |
| | Higher central | 15% | 25% | 30% |
| |Central | 10% || 20% | 25% |
[Tweed |lUpper end | 20% | 25% | 45% |
\ | Higher central | 15% || 20% | 25% |
| |Central | 10% || 15% | 20% |

Table 1 peak river flow allowances by river basin district (use 1961 to 1990 baseline)
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F.3 Peak Rainfall Intensity Allowances

For flood risk assessments and strategic flood risk assessments, both the central and upper
end allowances should be used to understand the range of impact.

Table F-2 Peak rainfall intensity allowances

Applies Total potential change | Total potential change || Total potential change
across all of | anticipated for the anticipated for the anticipated for the
England || “2020s’ (2015 to 2039) | “2050s’ (2040 to 2069) || <2080s’ (2070 to 2115)
Upperend || 10% [ 20% | 40% |
Central [ 5% [ 10% | 20% |

Table 2 peak rainfall intensity allowance in small and urban catchments (use 1961 to 1990
baseline)

F.4 Sea Level Allowances

There is a single regional allowance for each epoch or time frame for sea level rise in the
Table.

Table F-3 Sea level allowances

1990 to 2026 to 2056 to 2086 to Cumrise
Area of England 2025 2055 2085 2115 (1990 to 2115

East, east midlands, 4 8.5 12 15 121 m
London, south east (240 mm) || (255 mm) || (360 mm) || (450 mm) '

3.5 8 11.5 14.5
South West (122.5 mm)|| (240 mm) || (345 mm) || (435 mm) || L114M

2.5 7 10 13
North west, north east 87.5 mm) || (210 mm) || (300 mm) || (390 mm) 0.99m

Table 3 sea level allowance for each epoch in millimetres (mm) per year with cumulative sea
level rise for each epoch in brackets (use 1990 baseline)

F.5 Offshore wind speed and extreme wave height Allowances

Table F-4 Wind Speed and Wave Height Allowances

\Applies around all the English coastH1990 to 2055H2056 to 2115\
\Offshore wind speed allowance H +5% H +10% ]
\Offshore wind speed sensitivity test H +10% H +10% \
\Extreme wave height allowance H +5% H +10% ]
\Extreme wave height sensitivity test H +10% H +10% ]

Table 4 offshore wind speed and extreme wave height allowance (use 1990 baseline)
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Appendix G Flood Emergency Plan

G.1 Introduction

This is the Flood Emergency Plan for the Site. It has been prepared with help and guidance
from the Environment Agency and LBRuT and informed by the Planning Advice Note for
Guidance on Producing a Flood Emergency Plan (LBRuT, 2011).

G.2 General

G.2.1 Scope, Objectives and Background

The purpose of this document is to present the Plan for the proposed development. Its content
is relevant to residents and users of the site in order that they understand both the risks of
flooding and the actions that they will need to take to prepare for and to respond to flooding.
The document is also relevant to the emergency services and LBRuUT officials who will be
required to manage the emergency response during flooding.

The objectives are:
e To inform residents of the risks of flooding.
e To outline proper and safe procedures to be followed before and during flooding.
e To explain the meanings of flood warnings and what action will be required and by
whom.
e To provide clear advice on emergency procedures to be followed before and during a
flood event.

The important aspects of this plan include:

e That the principal type of flooding that may affect the area is tidal flooding.

e That virtually the entire site, including the basement car parks, has been designed to
be at a safe level throughout its planned life including an allowance for climate change.
This also applies to the residual risk due to breach of the tidal defences.

e The main risks from flooding are on the towpath between the site boundary and the
River Thames.

e In the unlikely event that evacuation is required, a safe (and dry) pedestrian route is
available from the site to land wholly within flood zone 1.

e The emergency contacts.

G.2.2 Location and Proposal

Prior to its acquisition, the Site was an operational brewery. The proposed development
involves demolition of existing buildings, land raising and construction of buildings as
residential accommodation, as well as retail and educational provision, as described in Section
4.1.

The accompanying FRA has shown that virtually the entire site will be protected from flooding
by setting the formation level for the site at, or above the reference flood level. The reference
flood level has been agreed with the Environment Agency and the LBRuT and is at 6.03 mAOD
and corresponds with the TE2100 design flood level for 2100. All new residential
accommodation has been set a minimum of 1 m above the reference flood level (nominally at
7.03 mAOD), and so is at an acceptably low risk of flooding.
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The FRA has also noted that the development proposal will lead to a slight reduction in the
flood risk to surrounding properties. This is due to the following factors:

e A surface water management plan that will see a reduction of the peak rates of runoff
from their current rates;

e Landscaping of the site that will see a general reduction in flood extents and depths
following breach analysis, compared with the extents modelled by the Environment
Agency in their breach analysis;

o The Basement Car park may lead to a minor blocking of groundwater flow paths from
the River Thames that will afford some protection for basements to the south of the
proposed development; and

¢ The availability of the site as a refuge for residents in adjacent properties in the event
of overtopping or breach of the defences.

The most important issue for users of the proposed development to note is that it will be at an
acceptably low risk from flooding. The principal risks to be faced by users of the site will likely
be accessing the surrounding low-lying areas of the Thames towpath.

G.2.3 Risk Assessment Summary

This being a riverside site, with a generally open access to the river, the principal risk faced
by residents will be that of the proximity to a tidal river. Whilst the site itself has an open
outlook to the Thames, the boundary between the Site and the towpath is protected by railings
and glass balustrade as shown in Figure 4-6. The riverside areas will be equipped with a
range of safety signs and equipment, the precise location and type to be decided at detailed
design stage (Section G.3.3.)

As noted above, there is a residual risk of flooding due to a breach of the tidal defences. The
buildings that may be affected have been reviewed in detail in Section 4.2.3. With current
flood levels, this residual risk is negligible. However, over the lifetime of the Scheme, this
residual risk will increase.

G.2.4 Assessment of potential Mitigation Measures

The Site features the following mitigation measures:

e Self-Activating Flood Barrier for the entrance to the Basement Car Park from Mortlake
High Street;

e Flood proof doors and/or demountable barriers for access from the Community
Boathouse to the river foreshore.

There is a future requirement for tidal flood gate on Ship Lane, to ensure the integrity of the
tidal defences. Without this gate, peak water levels would be able to propagate along Ship
Lane. This will only be required at some point in the future. Accordingly, the description and
the management procedure for the gate will likely be the subject of a suitably worded Planning
Condition. However, a suitable location has already been earmarked in the scheme.

G.3 Flood Procedures

G.3.1 Lead times
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The nature of the flood risk, being tidal, may be forecast with a high degree of accuracy of
both the timing and the magnitude. These forecasts draw heavily on the Storm Tide
Forecasting Service operated by the Met Office.

Although the tidal events may be predicted with confidence, the occurrence of breaches in the
defences cannot be. The lead times associated with such breaches, should they be close to
the site, is to all intents and purposes, zero. Warnings will thus be of no practical value.

G.3.2 Flood Warnings

The responsibility for issuing flood warnings in the tidal Thames lies with the Environment
Agency. Their system for issuing warnings to the emergency services and to residents at risk
of flooding via the Environment Agency’s Floodline system, is well tested and effective.

It is not expected that any residents would need to sign up for flood warnings on account of
the location of their residence being safe. Clearly, some people may wish to sign up the
Floodline so as to be better appraised of flood risk in a particular area.

Those with responsibility for managing the towpath and the boat facilities should sign up to
Floodline since they may need to issue warnings to users of these facilities.

G.3.3 Flood Notices & Equipment

Users of the towpath and the part of the site closest to the river will be at increased risk,
especially at times of tidal flooding. It will be necessary to close the Riverside path during
flooding. This will be explained to users of the path by appropriate notices. These would be
deployed at the eastern end of the site (near Bull's Alley) and near Ship Lane. Furthermore,
warning signs will be required within the development site where it provides access to the
towpath.

G.3.4 Actions upon receiving Alerts and Warnings

(a) Residents
There is no need for residents to be in receipt of flood warnings. No action is thus required.
(b) Towpath/Boat House Managers

On receipt of warnings, managers should assess the need for and the timing of towpath
closure and other facilities. The Environment Agency warnings for the tidal Thames are of
good quality for both the reliability and the long lead time. It is thus most unlikely that
managers would need to close paths “during” a day. In all likelihood, they could be closed at
the beginning or end of a day to minimise any disruption.

Closure would be by the deployment of sighage that highlighted the risk to users. Similar
signage would be required within the site where it abuts the River.

The default position for flood proof doors/demountable barriers is that they will be closed and

provide protection. However, Boat House Managers should check that the systems are
correctly in place and able to operate effectively.

G.3.5 Safe Egress Procedures & Evacuation Routes
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(@) Residents

As indicated above, the site has been designed to be safe from the effects of flooding.
Accordingly, no evacuation of the site is anticipated. For completeness, a safe, pedestrian
route has been identified that would enable residents to leave the site on foot, should they
need to do this. This is detailed below in Section (c).

(b) Towpath and Boathouse facilities

The reliability of Environment Agency warnings coupled with the predictability of the tidal risk
is such that the public facilities can be closed in advance of any imminent flood risk. There is,
accordingly, no need for evacuation from the towpath or boat house. In any event, access is
readily available to the Site where it abuts the River.

(© The emergency access route

The emergency access route would only need to be used in the event of breach or widespread
failure of the defences. Given the scale of landscaping with raised areas located behind tidal
defences, any such breach may only occur at the eastern end of the site, in the vicinity of
Bull's Alley.

As indicated in the previous Section, virtually the entire site, including residential
accommodation and basement car parks have been designed to be safe from flooding. All
residential property is set at a minimum of 7.3 mAOD. Furthermore, there is access from all
residential blocks to land at a minimum of 6.03 mAOD, with the exception of The Maltings,
where the exit form residential property is at 5.53 mAOD, which is addressed separately
below. This ensures “dry” access within the site and in particular to a proposed exit point at
the western end of the Site onto Williams Lane.

The exit from the Maltings at 5.53 mAOD is 0.50 m below the reference flood level (Figure
4-10). In practice, this may involve a walk through standing water to a depth of no more than
0.50 m. This leads to a Hazard Rating (Table G-1) of 1.25 (“Danger for Some”), or 0.25 (“Very
Low Hazard”) if one assumes no debris (debris factor = 0). In practical terms, it is difficult to
see how water from a breach could enter this area. This assessment is thus highly
precautionary.

Non-residential usage, where floor levels are below 6.03 mAOD have been reviewed in detalil
in Section 4.2.3 where there is a residual risk of flooding resulting from a breach of the tidal
defences for the 2100 timescale. These buildings are shown in Figure 4-9 and include:

BO1 Cinema

B0O4 Maltings — Flexible use space

BO5 Hotel lobby

B06 Flexible use space

B09 Community Boathouse — Boat storage and clubhouse facilities
B10 Flexible use space

In each case, as shown in Section 4.2.3, there is safe access to areas that are above the
reference flood level. The Community Boathouse will be behind the formal Thames Flood
Defences with no need for dedicated flood protection systems.
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Table G-1 Hazard to People Classification System

Flood Colour | Hazard to People Classification Use of flood emergency

Hazard Code plans to manage flood risk

Rating (HR)

Less than Very low hazard — caution Acceptable

0.75

07510 1.25 Danger for some — includes Maybe acceptable
children, the elderly and the infirm

125t 2.0 Danger for most — includes the Unlikely to be acceptable
general public

Maore than Danger for all — includes the Unacceptable

20 Smergency services

Depth of Mooding - d
- epth of looading - d (m})
DF =05
Velocity
v (mis) 0.05 0,10 0.20 0.25 0.30 0.40 050 | 060 | D80 1.0 L50 | 2.00 2.50
005405 =005 +05 010405013 +05)015+10 020+ 1025+ 1030+ 10J040 + 100D+ 1 0J0T5+ 100000 +10
0.0 1 Ek] =055 =040 =043 =115 =120\ =125 §=130 | =140 | =150 | =175 | =200
003405 =006 +03 J012+05 |05 +05[018+10 (024410 10j036+10|045+10)060+10j030+10
i1 DAz =DE5 =042 =068 | =118 =14 | =130 | =136 | =148 | =140 | =190
004+05=00%+05|015+05 |0 19 +05]0.23 + 1.0 [0:30+1 0§0.38 + 1 0045 +1 0060+ 1 00 75+10
03 054 =058 | =065 | 0469 | =123 | =130 | =138 | =145 | =160 | =178
005+05={0.10+05 [0.20+0.5 |25 +05)030 + 1.0 1040 + 1 0§0.50 + L Oj0s0 +] 0HEE0 + 101 00+1 0
0s nss =060 | =070 | =075 | =130 | =140 | =150 | =160 | =180 | =200

The offsite access route is shown in Figure G-2 by a solid red-line. This route is above the
reference flood level of 6.03 mMAOD and leads to the A316 (Clifford Avenue), an elevated road.

Access would then normally be in a south-westerly direction, along Clifford Avenue towards
Chalkers Corner. Chalkers Corner is shown to be in the area affected by a breach in 2100
conditions according to the latest Environment Agency modelling (Figure 3-22b). However,
modelling undertaken in support of this FRA and described in Appendix D has shown that
following the development of the Site and with a breach location at Bull’s Alley, a breach for
2100 conditions would not affect this junction.

In any case, should that route prove to be affected by a breach, then there exists an alternative
route to the north-east along Clifford Avenue. This would lead over the River Thames to the
Great Chertsey Road on the north bank.
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Figure G-1 On-site Access Route
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Figure G-2 Off-site Access Route
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G.3.6 On-Site and/or Temporary Refuge

The site will provide a permanent refuge from flooding as it has been designed to be at a safe
level. It can continue to be fully operational for the benefit of residents. Significantly, it would
be available as a refuge for residents of adjacent properties, should they be affected by
flooding.

G.3.7 Actions Post-Evacuation & Post Flood

It is not envisaged that the site would be evacuated, so this Section refers to actions following
flooding of the towpath and possibly of the Boathouse. Prior to reopening the facilities,
managers should verify that the towpath is safe to use. This may involve clearance of debris
and minor repairs, where some erosion may have occurred. Should more substantial repairs
be required, then the period of closure may need to be extended until such time as the repairs
have been completed. The flood proof doors for the Boathouse should be checked for any
signs of damage, with replacements sought if required.

G.3.8 Dangers of Flood Water

The proximity of the site to the River Thames means that residents should have some
appreciation of the presence of water and associated hazard. This will be reinforced by
warning notices at various locations and the provision of appropriate rescue equipment.
Warnings should address not only the risk of drowning but also the risk of contact with
contaminated flood water and the dangers of underwater obstacles. Such notices should be
available for every property as part of the “residents’ welcome pack”.

G.4 Management of the Flood Emergency Plan

This is a relatively simple plan and it is not expected that it would require much updating.
However, some review may be warranted following flood events under the guidance of overall
site managers.

G.4.1 Business Continuity Plans

The fact that the site has been designed to be safe from flooding means that Business
Continuity is not an issue due to flooding, other than in relation to the activities on the towpath
and the Boathouse.

Off-site flooding may occur following a breach. This may have a minor impact on business;
however, any interruptions are likely to be episodic and of a few hours’ duration, consistent
with the tidal cycle.

G.4.2 List of Key Contacts

A list of key contacts is given in Table G-2.

G.4.3 Plan Usage and Dissemination

The key actions that are required include:
¢ Provide all residents with a statement relating to flood risk. This will highlight the way

that the site has been designed to be safe from flooding. This may be required by
Insurers.
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e The Emergency Plan would need to be retained by Site Managers and the managers
of the towpath and boathouse facilities.
e Full information will also be available via the internet on warnings and actions.

G.4.4 Document Control and Monitoring

This Emergency Plan has been prepared for the scheme as envisaged at the time of Planning
Application. The Plan should be updated to reflect the Scheme “as built” and to refine it so
that it is suitable for a non-technical readership.

The procedure for updating this plan has been described above. The document would be

“‘owned” by the Site Management staff, who would apply relevant control procedures to ensure
key changes were communicated to all residents and updated on the web site, as required.

Table G-2 List of key Contacts

Organisation Service Name/number

Site office To be advised

Environment Agency | Advice, warnings Floodline number = 0345 988 1188

Environment Agency | Advice, warnings http://www.environment-
agency.gov.uk/default.aspx

LBRUT Council services 08456 122 660

LBRuUT Emergency out of hours 020 8744 2442

Thames Valley Police | Non-emergency enquiries 101

Thames Water 24 hour service 0845 7200 898

Energy Various http://www.energynetworks.org/
Gives contacts for all energy
companies
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Appendix H Proposed Defences for Ship Lane

“‘STAG BREWERY, MORTLAKE: SHIP LANE, POSSIBLE GROUND PROFILES FOR
FLOOD DEFENCE MEASURES” Reference 38262/5501/097 A and Reference
38262/5501/098 A (dated 7" January 2019)

ES Appendix 12.1 FRA - 512_Stag_Brewery_FRA_v5d_220303 Page 118



Reselton Properties Ltd (via Dartmouth Project Management Services Ltd)

Hydro-Logic Services through Corylus

Flood Risk Assessment for the redevelopment of the Stag Brewery, Mortlake, London, SW14 7ET

70 Dt e 1

|
|

ks

ki

ki

munlll

& o721 13| =5u | ww | wm

Datn

e

T
e e e
e o oL T Y Ym0 T P
2 b . i g i s s

FOR INFORMATION

STAG BREWERY, MORTLAKE

SHIP LANE

POSSIBLE GROUND PROFILES FOR

FLOOD DEFENCE MEASURES (SHEET 1 OF 2)

Charn
RESELTON
PROPERTIES
1 . NOTE PLAN VIEW SHOWS EXISTING GROUND LEVELS ONLY _ S At
SECTIONS A A TOE E - PLAN VIEW S| oow | wew omm
-
2826255011097 | A L

hi e e, e e e

ES Appendix 12.1 FRA - 512_Stag_Brewery FRA_v5d_220303

Page 119



Reselton Properties Ltd (via Dartmouth Project Management Services Ltd) Hydro-Logic Services through Corylus
Flood Risk Assessment for the redevelopment of the Stag Brewery, Mortlake, London, SW14 7ET

=
Frgooes paneg Bap Ti \
by 7 P == § a8 B
Liw: ¢ Begd 3
| s | Bt
SECTION B B - FUTURE SECTION C G- FUTURE SECTION D D - FUTURE

SECTION E E - FUTURE

A | Labwitng revasd OF 31.18{ REM | M8 | WS
Dt
e e ey
e T
. P T i, T i e L Iy
Cramng maoe S,
FOR INFORMATION
o STAG BREWERY, MORTLAKE
E— = ™ SHIP LANE
o T POSSIBLE GROUND PROFILES FOR
Fropsied porkin bay l . FLOOD DEFENCE MEASURES (SHEET 2 OF 2)
.70 Swtemc et il :- ‘. Cham
%{1 i e —%—33? L S RESELTON
. g PROPERTIES
P Smn | | e o
s o = Stantec
SECTION B B - EXISTING GROUND SECTION C C - EXISTING GROUND SECTION D D - EXISTING GROUND SECTION E E - EXISTING GROUND K e t
38262/5501/008 I A s

ES Appendix 12.1 FRA - 512_Stag_Brewery FRA_v5d_220303

Page 120



Reselton Properties Ltd (via Dartmouth Project Management Services Ltd) Hydro-Logic Services through Corylus
Flood Risk Assessment for the redevelopment of the Stag Brewery, Mortlake, London, SW14 7ET

Appendix | Environment Agency Response on River Wall and Flood Defences

creating a better place Environment
LW Agency

Ms Lucy Thatcher Cur ref: SLF2018M118128/06-L01
London Borough of Richmond upon Thames  Your ref: 18/054F/FUL

Flanning Depariment

Civic Centre (44) York Strest Date: 8 October 2019
Twickenham

Middlesex

TW1 3BZ

Dear Ms Thatcher

APPLICATION A: Hybrid application to include 1. The demaolition of existing buildings
and structures, except The Maltings and the fagade of the Bottling Plant and former
Hotel; Site clearance and groundworks, to allow for the comprehensive phased
redevelopment of the site: 2. Detailed application for works to the east side of Ship Lane
which comprise: a. Alterations and extensions to existing buildings; erection of
buildings (3 to 8 storeys) plus basements to allow for 443 residential apartments;
Flexible use floorspace for various commercial uses, community and leisure; and hotel,
cinema, gym and office floorspace b. New pedestrian, vehicle and cycle accesses and
associated highway works c. Provision of on-site cycle, vehicle and service parking at
surface and basement level d. Provision of public open space, amenity and play space
and landscaping e. Flood defence and towpath works f. Installation of plant and energy
centres 3. Outline application, with all matters reserved for works to the west of Ship
Lane which comprise: a) Single storey basement and buildings varying in height from
J to 7 storeys b) Residential development of up to 224 units c) Nursing and care home
(up to 80 ensuite rooms) with associated facilities d) Up to 150 units of flexible use
living accommodation for either assisted living or residential use ) New pedestrian,
vehicle and cycle accesses and intermal routes, and associated highway works f)
Provision of on-site cycle, vehicle and service parking g) Provision of public open
space, amenity and play space and landscaping.

The Stag Brewery, Lower Richmond Road, Mortlake, London.

We have reviewed the latest information including the River Wall Liaison Summary Note,
dated Tih August 2019, ref: WIE15582-106-BN-1-2-1-EA submitied by the applicant and are
now in the position to remove our objection.

The latest inform has demonstrated that the proposed development will meet the requirements
of the Thames Estuary 2100 Plan and demonsirated that the development will not be at risk
of flooding . The latest information submitted has shown that the proposed development will:

= raise all the window sills on the Maltings Building to 6.7 m AQD, above the current
statutory defence level,

= positioned all entrances and windows riverward of the flood defence line on Ship
Lane above the current statutory flood defence level of 5.94m,

= chosen to use the ground raisings shown in drawing “38262/5501/097 Rev A, so their
flood defences tie in passively with flood defences to the west of their development,

= confirmed in an email sent on the 179 September 2019 that they will not be installing
the flood gate shown in drawings P10736-00-001-116, 38262/5501/091 Rev D and

Environment Agency
3rd Floor, Seacole Building, 2 Marsham Street, London, SW1P 4DF ™y Sy
Telephone: (3708 506 508 L4 A

Email: enguinesflenvironment-agency.gov.uk
Website: waw.gov.ulklenvirsnment-agency
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38262/5501/062 Rev K, and that this design has been superseded by the arrangement
shown in drawings 38262/5501/097 Rev A and 38262/5501/088 Rev A.

The proposed development will only meet the requirements of the National Planning Policy
Framework if the following measures as detailed in the Flood Risk Assessment and other
technical documents submitted with this application are implemented and secured by way of
the planning conditions set out in section one below on any planning permission.

Informative

It should also be noted that, as the proposed works are within 16m of a tidal flood defence, a
flood risk activity permit would he required before works could proceed. For further guidance
on pemits and exemptions please visit our website at www.gov.ukfguidance/flood-risk-
activities-environmental-permits or call our National Customer Contact Centre (NCCC) 03708
506 506.

Decision notice request
The Environment Agency requires decision notice details for this planning application in order
to report on our effectivensss in influencing the planning process Please email

ksiplanning@environment-agency . gov.uk with any decision notice details.

If you have any questions, please contact me.

Yours sincerely

Joe Martyn
Planning Specialist

Direct dial 020 3025 5546
Direct e-mail kslplanning@environment-agency. gov.uk

cc Gerald Eve LLP

Enwircnment| Agency

3rd Floor, Seacole Building, 2 Marsham Street, London, SW1P 40F
Telephone: 03708 508 508

Email: uines{fenvircnment-

Website: www.gov. ull'environment-agency
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[ Section 1: Conditions |

Condition 1

The development permitted by this planning permission shall be carried out in accordance
with the approved Flood Risk Assessment (FRA) by Waterman Infrastructure & Environment
Ltd (February 2018 f WIE10667-101-R.10.6.1.1-Flood Risk) and associated documentation.
The following mitigation measures detailed within shall be implemented:

1. finished floor levels for residential accommodation shall be set no lower than 7.03

metres above Ordnance Datum (mAQD);

no sleeping accommodation shall be located in the basement;

safe access and egress for the site shall be ensured;

all flood resilience measures shall be correctly implemented;

the areas shaded red in drawing G200_B0S_FP_00_002 Rev L are to be filled with an

impermeable fill of either mass concrete, with the voids pre-lined with an impemeable

membrane, or compressed clay-rich low-permeahility soil;

6. the development's flood defence line along Ship Alley will passively tie in with the
adjacent flood defences through the ground raising shown in drawing 38262/5501/097
Rev A;

7. with the exception of the Bulls Alley flood gate, no active flood defences shall he
included within the development's flood defence line.

ok Lo

The mitigation measures shall be fully implemented prior to occupation and subsequently in
accordance with the timing / phasing arrangements embodied within the scheme, or within
amy other period as may subsequently be agreed, in writing, by the local planning authority.

Reason
To reduce the risk of flooding to the development and occupants.

Condition 2

The development hereby permitted must not be commenced until such time as a scheme to
ensure inspection and maintenance of existing flood defences has been submitied to, and
approved in writing by, the local planning authority. The scheme will include details a suitable
inspection and maintenance access scheme with the Environment Agency for the flood
defences that run through the Boat Club building.

The scheme shall be fully implemented and subsequently maintained, in accordance with the
scheme's timing/phasing arrangements, or within any other period as may subsequently be
agreed, in writing, by the local planning authority.

Reason

This is to ensure the Environment Agency asset inspectors can safely inspect the flood
defence in the confined space below the Boat Club ferraces shown in drawing
E200_B0S_P_00_002 Rev L. To ensure the structural integnty of the existing and proposed
flood defences thereby reducing the risk of flooding.

Potential Contamination

We have reviewed the document "Preliminary Environmental Risk Assessment’ (PERA) by
Waterman (reference WIE10667-101-R-3-3-1 dated Fehmuary 2018). The report has indicated
the potential for ground contamination to be present and has recommended an intrusive
investigation to assess this.

Environment Agency

3rd Floor, Seacole Building, 2 Marsham Street, London, SW1F 4DF
Telephome: 03708 508 508

Email: uiniesdfenvircnment:

Wahcio- waas Aamae Lilklanuarmsnmantosnomeas
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Condition 3

Prior to the commencement of development approved by this planning permission (or such
other date or stage in development as may be agreed in writing with the Local Planning
Authority), the following components of a scheme fo deal with the risks associated with
contamination of the site shall each be submitted to and approved, in writing, by the local
planning authority:

1) A site investigation scheme, based on the PERA, to provide information for a detailed
assessment of the risk to all receptors that may be affected, including those off site.

2) 2) The results of the site investigation and detailed risk assessment referred to in (1)
and, based on these, an options appraisal and remediation strategy giving full details
of the remediation measures required and how they are to be undertaken.

3 3) A verification plan providing details of the data that will be collected in order to
demonstrate that the works set out in the remediation strategy in (2) are complete and
identifying any requirements for longer-term monitoring of pollutant linkages,
maintenance and arrangements for contingency action. Any changes to these
components require the express consent of the local planning authaority. The scheme
shall be implemented as approved.

Reason

For the protection of Controlled Waters. The site is located over a Secondary Aquifer and
adjacent to the River Thames and it is understood that the site may be affected by historic
contamination.

Condition 4

If, during development, contamination not previously identified is found to be present at the
site then no further development (unless otherwise agreed in writing with the Local Planning
Authority) shall be camied out until the developer has submitted, and ohtained written approval
from the Local Planning Authority for, a remediation strategy detailing how this unsuspected
contamination shall be dealt with. The remediation strategy shall he implemented as approved,
verified and reported to the satisfaction of the Local Planning Authority.

Reason

There is always the potential for unexpected contamination to be identified during
development groundworks. We should be consulted should any contamination be identified
that could present an unacceptahble risk to Controlled Waters.

Condition 5

Prior to occupation of the development, a verification repont demonstrating completion of the
works set out in the approved remediation strategy and the effectiveness of the remediation
shall be submitted to and approved, in writing, by the local planning authority. The report shall
include results of sampling and monitoring camed out in accordance with the approved
verification plan to demonstrate that the site remediation criteria have been met. It shall also
include any plan (a "long-term monitoring and maintenance plan”) for longer-term monitoring
of pollutant linkages, maintenance and amrangements for contingency action, as identified in
the verification plan, if appropriate, and for the reporting of this to the local planning authority.
Any long-term monitoring and maintenance plan shall be implementad as approved.

Reason

Should remediation be deemed necessary, the applicant should demonstrate that any
remeadial measures have been undertaken as agreed and the environmental risks have been
satisfactorly managed so that the site is deemed suitable for use.

Environment) Agency

3rd Floor, Seacole Building, 2 Marsham Street, London, SW1FP 40DF
Telephone: 03708 506 508

Email: uines{Tenvircnment:

Website: www.gov.ulklenvinonment-agency
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Condition 6

Whilst the principles and installation of sustainable drainage schemes are to be encouraged,
no drainage systems fior the infiliration of surface water drainage into the ground are permitted
other than with the express written consent of the Local Planning Authority, which may he
given for those parts of the site where it has been demonstrated that there is no resultant
unacceptable rnisk to Controlled Waters. The development shall be carried out in accordance
with the approval details.

Reason
Infiltrating water has the potential to cause remobilisation of contaminants present in shallow
soilfmade ground which could ultimately cause pollution of groundwater.

Condition 7

Filing or any other foundation designs using penetrative methods shall not be permitted other
than with the express written consent of the Local Planning Authority, which may be given for
those parts of the site where it has been demonstrated that there is no resultant unacceptable
risk to groundwater. The development shall be carried out in accordance with the approved
details.

Reason

The developer should be aware of the potential risks associated with the use of piling where
contamination is an issue. Piling or other penstrative methods of foundation design on
contaminated sites can potentially result in unacceptable nsks to underlying groundwaters.
We recommend that where soil contamination is present, a risk assessment is carried out in
accordance with our guidance 'Piling into Contaminated Sites’. We will not permit piling
activities on parts of a site where an unacceptable risk is posad to Controlled Waters.

Condition 8

Mo development shall take place until a landscape and ecological management plan, including
long-term design objectives, management responsibilities and maintenance schedules for all
landscaped areas (except privately owned domestic gardens), has been submitied to, and
approved in writing by, the local planning authority. The landscape and ecological
management plan shall be carried out as approved and any subsequent vanations shall he
agreed in writing by the local planning authority.

The scheme shall include the following elements:
+ details of maintenance regimes
+ details of any new hahitat created on-site
+ details of treatment of site boundaries and/or buffers around water bodies
+ details of management responsibilities

Reason

Toensure the protection of wildlife and supporting habitat. We support a site wide hiodiversity
strateqy to be conditioned incorporating Biodiverse roofs, Native planting Bat/Bird boxes and
other enhancements as advised in Appendix 11.1 Preliminary Environmental Risk
Assessment.

Environment) Agency

3rd Floor, Seacole Building, 2 Marsham Street, London, SW1FP 40DF
Telephone: 03708 506 508

Email: uines{Tenvircnment:

Website: www.gov.ulklenvinonment-agency
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1. Introduction

This Structural Impact Assessment has been prepared by Waterman Structures on behalf of
Reselton Properties Limited (the Applicant) in support of two linked planning applications (the
Applications) for the comprehensive redevelopment of the former Stag Brewery Site in Mortlake
(the Site) within the London Borough of Richmond Upon Thames (LBRuT).

This report is to be read in conjunction with the reports from all of the other disciplines that form
part of the project team. These include as follows;

e Architect — Squire and Partners

e Landscape Architect - Gillespies

e MEP Consultant — Hoare Lea

e Environmental Consultant — Waterman (WIE)
e Highways Consultant — Stantec

e Planning Consultant — Gerald Eve

This report does not provide the specific details relating to site location, proposed development,
on-site services constraints or contamination / remediation strategy as these elements are
covered by others.

The report aims to look at the specific structural engineering issues that are associated with
buildings on this site.

2. Planning Background

Proposals

The redevelopment will provide homes (including affordable homes), complementary
commercial uses, community facilities, a new secondary school alongside new open and green
spaces throughout. Associated highway improvements are also proposed, which include works
at Chalkers Corner junction.

The two planning applications are as follows:

o Application A — hybrid application to include the demolition of existing buildings to allow for
comprehensive phased redevelopment of the site:

Planning permission is sought in detail for works to the east side of Ship Lane which
comprise:

a) Demolition of existing buildings (except the Maltings and the facade of the Bottling
Plant and former Hotel), walls, associated structures, site clearance and
groundworks

Stag Brewery, Mortlake
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b) Alterations and extensions to existing buildings and erection of buildings varying in
height from 3 to 9 storeys plus a basement of one to two storeys below ground

¢) Residential apartments

d) Flexible use floorspace for:

i Retail, financial and professional services, café/restaurant and drinking
establishment uses
ii. Offices
iii.  Non-residential institutions and community use
iv.  Boathouse

e) Hotel / public house with accommodation

f) Cinema

g) Offices

h) New pedestrian, vehicle and cycle accesses and internal routes, and associated
highway works

i) Provision of on-site cycle, vehicle and servicing parking at surface and basement
level

j) Provision of public open space, amenity and play space and landscaping

k) Flood defence and towpath works

[) Installation of plant and energy equipment

Planning permission is also sought in outline with all matters reserved for works to the
west of Ship Lane which comprise:
a) The erection of a single storey basement and buildings varying in height from 3 to 8
storeys
b) Residential development
c) Provision of on-site cycle, vehicle and servicing parking
d) Provision of public open space, amenity and play space and landscaping
e) New pedestrian, vehicle and cycle accesses and internal routes, and associated
highways works”

o Application B — detailed planning permission for the erection of a three-storey building to
provide a new secondary school with sixth form; sports pitch with floodlighting, external
MUGA and play space; and associated external works including landscaping, car and
cycle parking, new access routes and other associated works.

o Together, Applications A and B described above comprise the ‘Proposed Development'.

Background to Submission

The Applications follow earlier planning applications which were refused by the Greater London
Authority and the GLA. The refused applications were for:

Stag Brewery, Mortlake
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a) Application A — hybrid planning application for comprehensive mixed use
redevelopment of the former Stag Brewery site consisting of:

i. Land to the east of Ship Lane applied for in detail (referred to as ‘Development
Area 1’ throughout); and
ii. Land to the west of Ship Lane (excluding the school) applied for in outline
(referred to as ‘Development Area 2’ throughout).
b) Application B — detailed planning application for the school (on land to the west of
Ship Lane).
c) Application C — detailed planning application for highways and landscape works at
Chalkers Corner.

The LBRuUT (the Council) originally resolved to grant planning permission for Applications A and
B but refuse Application C.

Following the LBRuUT’s resolution to approve the applications A and B, the Mayor called-in the
Applications and became the determining authority. The Mayor’s reasons for calling in the
Applications were set out in his Stage Il letter (dated 4 May 2020) but specifically related to
concerns regarding what he considered was a low percentage of affordable housing being
proposed for the Site and the need to secure a highways solution for the scheme following the
LBRuT’s refusal of Application C.

Working with the Mayor’s team, the Applicant sought to meaningfully respond to the Mayor’s
concerns on the Applications. A summary of the revisions to the scheme made and submitted to
the GLA in July 2020 is as follows:

i. Increase in residential unit provision from up to 813 units to up to 1,250 units;

ii. Increase in affordable housing provision from (up to) 17%, to 30%;

ii. Increase in height for some buildings of up to three storeys;

iv. Change to the layout of Blocks 18 and 19, conversion of Block 20 from a terrace row
of housing to two four storey buildings;

v. Reduction in the size of the western basement, resulting in an overall car parking
spaces reduction of 186 spaces and introduction of an additional basement storey
under Block 1;

vi. Internal layout changes and removal of the nursing home and assisted living in
Development Area 2;

vii. Landscaping amendments, including canopy removal of four trees on the north west
corner of the Site; and

viii. Alternative options to Chalkers Corner in order to mitigate traffic impacts through
works to highway land only and allow the withdrawal of Application C.

The application was amended to reflect these changes.

Stag Brewery, Mortlake
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Notwithstanding this, and despite GLA officers recommending approval, the Mayor refused the
applications in August 2021.

The Mayor’s reasons for refusal in respect of Application A were:

() height, bulk and mass, which would result in an unduly obtrusive and discordant
form of development in this ‘arcadian’ setting which would be harmful to the
townscape, character and appearance of the surrounding area;

(i) heritage impact. The proposals, by reason of its height, scale, bulk and massing
would result in less than substantial harm to the significance of several listed
buildings and conservation areas in the vicinity. The Mayor considered that the less
than substantial harm was not clearly and convincingly outweighed by the public
benefits, including Affordable Housing, that the proposals would deliver;

(i) neighbouring amenity issues. The proposal, by reason of the excessive bulk, scale
and siting of Building 20 and 21 in close proximity to the rear of neighbouring
residential properties in Parliament Mews and the rear gardens of properties on
Thames Bank, would result in an unacceptable overbearing and unneighbourly
impact, including direct overlooking of private amenity spaces. The measures in the
Design Code would not sufficiently mitigate these impacts; and

(iv) no section 106 agreement in place.

Application B was also refused because it is intrinsically linked with Application A and therefore
could not be bought forward in isolation.

The Proposed New Scheme

This 3" iteration of the scheme seeks to respond directly to the Mayors reasons for refusal and
in doing so also addresses a number of the concerns raised by the LBRuT.

The amendments can be summarised as follows:

i. A revised energy strategy is proposed in order to address the London Plan (2021)
requirements;

ii. Several residential blocks have been reduced in height to better respond to the
listed buildings along the Thames riverfront and to respect the setting of the Maltings
building, identified as a Building of Townscape Merit (BTM) by the LBRuT,;

iii. Reconfiguration of layout of Buildings 20 and 21 has been undertaken to provide
lower rise buildings to better respond to the listed buildings along the Thames
riverfront; and

iv. Chalkers Corner light highways mitigation works.
The school proposals (submitted under ‘Application B’) are unchanged. The Applicant

acknowledges LBRuT’s identified need for a secondary school at the Site and the applications
continue to support the delivery of a school. It is expected that the principles to be agreed under

Stag Brewery, Mortlake
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the draft Community Use Agreement (CUA) will be the same as those associated with the

refused school application (LBRuT ref: 18/0548/FUL, GLA ref: GLA/4172a/07).

Overall, it is considered that together, the Applications respond successfully to the concerns

raised by stakeholders in respect of the previous schemes and during pre-application

discussions on the revised Proposed Development. As a result, it is considered that the scheme
now represents a balanced development that delivers the principle LBRUT objectives from the

Site.

APPLICATION A:
DEVELOPMENT AREA 2

|
‘ APPLICATION A:
| DEVELOPMENT AREA 1
4 REFER TO DETAIL
- APPLICATION
)

APPLICATION B: S I f—t
SCHOOL H S ‘
APPLICATION A -

Development/Application Area Plan

3. Site Description

TO BE DEMOLISHED

PARTIAL FACADE RETENTION

BRIDGE TO BE REMOVED

PLANNING APPLICATION BOUNDARY

EXISTING BUILDING TO BE
RETAINED AS FLOOD DEFENCE WALL
AND MODIFIED AS REQUIRED
EXISTING WALL TO BE DEMOLISHED
TO LEVEL +6.03m AND NEW GLASS
BALUSTRADE ON RIVERWALL
EXISTING WALL TO BE DEMOLISHED
TO FIMISH LEVEL +6.70m

EXISTING WALL TO BE REMOVED
EXISTING FENCE TO BE RETAINED

MEMORIALS ON EXISTING WALL TO
BE RELOCATED ON SITE

ALL OTHER EXISTING WALL AND

~ FENCESTO BF REMOVED

FACADE TO BE RETAINED

The former Stag Brewery Site is bounded by Lower Richmond Road to the south, the river
Thames and the Thames Bank to the north, Williams Lane to the west and Bulls Alley (off
Mortlake High Street) to the east. The Site is bisected by Ship Lane. The Site currently
comprises a mixture of large scale industrial brewing structures, large areas of hardstanding

and playing fields.
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Site Location Plan

The site is a triangular shaped plot of land which covers an area of approximately nine hectares
(22 acres). The existing site level is approximately 5 to 6m OD with the highest level to the west
falling to the east. The proposed site levels will be similar to the existing.

South-west of the site is currently a recreational area called Watney’s Sports Ground. The rest
of the site comprises a mix of two to nine storey existing buildings. There are three buildings on
site with historical interest and have been proposed for retention/refurbishment. The eight/nine-
storey masonry-framed building (The Maltings Building) north of the site, located at the corner
where Thames Bank joins Ship Lane. The three-storey masonry-framed building (former Hotel
Building) located at the junction of Mortlake High Street, Lower Richmond Road and Sheen
Lane. The two-storey masonry-framed building (former Bottling Building) adjoining the former
Hotel Building along the Mortlake High Street.
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Location of The Maltings, Former Hotel Building and Former Bottling Building
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Former Bottling Building

There are a number of trees around the site, most of which are located adjacent to Watney’s
Sports Ground and along the river edge (outside the site boundary). The tallest is approximately
22m high located north of the site. Reference should be made to the Arboricultural Survey
Report and Impact Assessment document (reference: WIE18671-102-R-6-2-2-AlA) produced by
Waterman Infrastructure & Environment Limited (WIE).

The northern site boundary is retained by an existing riverside wall. It is likely that the riverside
wall has ties and anchor blocks. The presence of these ties/ anchors and their extent should be
determined as part of the ground investigations. For information on boundary walls refer to Built
Heritage Statement report produced by WIE (reference: WIE18671-100-R-9-3-2-BH).

4. Geology

Reference to published maps indicate that the site is underlain by Kempton Park Gravel
Formation, overlying the London Clay Formation, shown to extend to at least 45m depth in
nearby historical boreholes. Alluvium, associated with The River Thames, is shown along the
southern bank of the Thames, immediately to the north of the site. Historical BGS borehole from
the 19th and early 20" centuries at the brewery site indicate that the London Clay Formation is
about 60m thick and the chalk is present (below the Lambeth Group and Thanet Beds) at about
81m to 83m depth below ground level.

The various ground investigations at the site confirmed the anticipated upper sequence.

Stag Brewery, Mortlake
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5. Hydrology

Groundwater inflows were noted within the Kempton Park Gravel at 4.3m and at 3.20m. In the
deeper dynamic sampler boreholes water was recorded at between about 2.9m and 4.5m
depth, whilst several of the boreholes remained dry throughout.

The historical BGS boreholes recorded groundwater depths at about 4.5m and 6.1m bgl. The
Ground Explorations 1980 investigation reported water at between about 2.6m and 4.0m, and
the SCL boreholes of 2004 recorded groundwater within the superficial deposits at between
5.1m and 5.6m depth. More recently, groundwater monitoring by AECOM indicated water
depths ranging between 3.57m and 5.14m bgl. A small tidal influence (of 60mm) was measured
over a short period of 2.5 days — although it is not stated whether this reflects a Spring tide
condition where the water range differences between low and high tide are at their highest.

6. Further Investigations

The current preliminary exploratory work (ref: Soil Consultants Limited Preliminary Ground
Investigation SCL Report 10022/0T/JRCB) was restricted to the eastern side of Application
Area A and within this area there are significant distances of up to 100m between exploratory
positions.

Post permission works will consist of the following:

o Further investigations should comprise a series of deep boreholes across the site to confirm
the finding of the above report.

¢ A detailed ground movement analysis will be required to assess the performance of the
proposed raft, piles and pile/raft interface.

7. Contamination

Reference should be made to WIE documents Preliminary Quantitative Environmental Risk
Assessment (ref: WIE10667-101-R-4.2.1 RJM) and Preliminary Risk Assessment (ref:
WIE18671-100-R-8.2.1-RIM).
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8. Proposed Superstructure

There will be a mix of building heights across the site of between three to nine storeys high. All
the buildings are likely to be concrete framed utilising flat slab construction on in situ reinforced
concrete columns. Columns are to be spaced at a maximum grid of 7.5m x 7.5m. For cost
efficiency, and to maximise headroom height, transfer structures are to be avoided.

Reinforced concrete core walls shall be provided for lateral stability to the multi-storey buildings.
Where possible, vertical service risers shall be restricted within/adjacent to the core walls. On a
suspended flat slab, evenly spaced service penetrations of 150mm diameter are generally
acceptable. Larger penetrations are to be located more than 3x effective depth from the face of
any column, and where required, are to be trimmed with beams.

Flood risk at the entrance to the basement car park from Mortlake High Street would require
mitigation measures and these could be either passive or active protection. Passive measures
would be in the form of local build up in levels around the entrance. Active protection would be
via self-activating flood barrier. The flood risk expert and landscape architect are to advise on
the solution.

9. Proposed Substructure

There will be a single storey basement structure under the majority of the site and buildings in
the east side of Application Area A. The exception is Block 01/Cinema which has a two level
basement to accommodate the Auditoria and plant. The west side of Application Area A has a
reduced area of basement under the buildings. The primary purpose of the basements is to
provide car parking and plant space. The retaining walls are to be formed utilising steel sheet
piles and a reinforced concrete wall were vertical loads are to be resisted above ground floor
level. The latter will require a piled raft along its edge to mitigate differential settlement. No
surcharge, from any of the proposed buildings, are to be exerted on the proposed basement
walls. If applicable, adjacent new buildings will be supported off new piled foundations, to
mitigate surcharge. If steel sheet piles are to be used, the clutches/joints are to be welded to
form a water-tight seal and painted from the inside to resist corrosion. The steel sheet piling wall
is to be constructed as a permanent wall. Currently, the Environment Agency requires any new
structure to be 4m clear from the flood defence wall for maintenance purposes and all new
proposed construction complies with this requirement. The construction sequencing, which
should be formed as part of the appointed Contractor’'s method statement, will require
consideration in the detailed design of the sub and superstructure.

A ground bearing raft is the likely foundation option under the basement structures, where this
can be formed at/below the river terrace gravel. This stratum starts at approximately 2.8mOD.
The exception again is Block 01/Cinema which will be a piled foundation due to the larger grid
formed by the Auditoria.

Where the substructure cannot be founded on suitable bearing stratum, or will exert a surcharge
load onto the basement wall, a piled foundation shall be adopted.

Stag Brewery, Mortlake
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It is possible for the low-rise terrace houses located north west of Application Area A and not
over the basement to supported off trench footings which will need be confirmed at detailed
design. The initial recommended bearing capacity for the river terrace gravel is 175kPa with a
spring stiffness of 5-6MN/m?/m. Reference should be made to the Preliminary Ground
Investigation Report by Soil Consultants Limited (ref: 10022/OT/JRCB) for further details.
Further analysis at the detailed design stage can refine the capacity through soil structure
interaction and floatation calculations.

The basement will be designed to achieve a minimum of Grade 1 environment using the grade
classification in Table 2 in BS 8102:2009, Clause 6.2.3, except that no water penetration will be
permitted.
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10.Existing Buildings/Services Structural Considerations
For locations and views of these buildings refer to Section 2.

Following a Planning Committee meeting on the 29" January 2020 and subsequent Committee
Report for the 2018 Planning Applications, there are conditions that were agreed and
anticipated to also be placed on any consent for the current Applications. There is a
recommendation that a dilapidation report is to be submitted for the Maltings Building, Former
Hotel Building and Former Bottling Building. Condition NS38 also relates to these buildings and
includes the requirement for details of the works to be submitted for approval. The details
required for each building are included in the relevant following sections.

10.1 The Maltings Building (Block 04)

The fagade of this building will be retained. Temporary works will be installed to maintain the
integrity of the existing walls.

An assessment of the external walls of the Maltings building against the actions applied by the
River Thames water levels rising to the flood defence level currently predicted to occur in 2100
has been carried out by WIE.

The new basement is over 10m from the footprint of the building and will not affect the
foundations.

The internal alterations will respect the load paths and load intensities of the original building
and the building stability will be maintained during construction and in the final condition.

Condition NS38 requires the following details to be submitted:
a) Facing materials and finishes (including new fenestration)
b) Schedule of works for repairs to facade
c) Large scale sections of new and retained/reinstated fenestration

d) Retention / reinstatement of existing fenestration and other fabric/features (including cast
iron columns)

e) Sectional elevation showing structure and facade treatment
f) Structural details for the retention of the retained facades during works

g) Structural sectional elevation details showing how new structure is to be keyed in behind
the retained facades.

h) New metalwork
i) Commemoration plaques (location and phasing)

i) Glazed curtain wall

Stag Brewery, Mortlake
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10.2 Former Hotel Building (Block 05 West)

The fagade of this building will be retained on the boundary perimeter and temporary works will
be installed to maintain the structural integrity of the existing walls.

The new basement is over 13m from the footprint of the building and will not affect the
foundations.

A new lower ground is proposed and to maintain the foundations against the site boundary a
400mm thick retaining wall is proposed. Temporary works will be proposed to retain both the
roadway and the footings to the existing wall (see below).

The internal alterations will respect the load paths and load intensities of the original building
and the building stability will be maintained during construction and in the final condition.

Conditon NS38 requires the following details to be submitted:
a) Facing materials and finishes (including new fenestration and roof)
b) Large scale sections of new and retained/reinstated fenestration

c) Retention / reinstatement of existing fenestration (on front elevation) and other
fabric/features (including cast iron columns and vaulting)

d) Sectional elevation showing structure and facade treatment

Stag Brewery, Mortlake
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e) Structural details for the retention of the retained facades during works

f) Structural sectional elevation details showing how new structure is to be keyed in behind
the retained facades.

g) New metalwork
h) Glazed link (between Building 6)

i) Treatment of retained chimneys

10.3 Former Bottling Building (Block 05 East)

The fagade of this building will be retained on the boundary perimeter and temporary works will
be installed to maintain the structural integrity of the existing walls.

The new basement is over 15m from the footprint of the building and will not affect the
foundations.

A new lower ground is proposed and to maintain the foundations against the site boundary a
400mm thick retaining wall is proposed. Temporary works will be proposed to retain both the
roadway and the footings to the existing wall (see section drawings below).

The internal alterations will respect the load paths and load intensities of the original building
and the building stability will be maintained during construction and in the final condition.

The details to be submitted under previously proposed Condition NS38 are the same as those
described in Section 9.2.
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10.4 Thames Water

For the effect on Thames Water reference should be made to the Drainage Strategy document
(ref: WIE18671-104-R.1.2.2-DS) produced by WIE and an abstract of which is quoted below:

“Easements to existing drainage infrastructure crossing the Stag Brewery component of the Site
need to be allowed for to ensure it is not impacted upon. The Development complies with all
necessary easements, and where these are not possible, appropriate diversions are proposed”.

“The 225mm diameter Thames Water foul sewer crossing the Stag Brewery component of the
Site is proposed to be diverted. The two rising mains only service the existing uses within the
Stag Brewery component of the Site (now redundant and disused), and are proposed to be
abandoned as part of the Development. An easement of 4.0m is allowed for to the combined
sewer along the north-eastern boundary of the Site to ensure it is not impacted upon as it
conveys off-Site flows”.
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Retained Hotel -
and Bottling
Building shown
hatched

Plan showing the proximity of existing mains (red lines) along Mortlake High Street to site

Two 36-inch water mains pipes run close to the site along Mortlake High Street and must be
protected against damage from the works associated with the development. Concerns are from
higher loads due to plant movements and the new foundations proposals causing ground
movements/vibrations. Unrestricted access must be maintained at all times for Thames Water
maintenance and repair of the asset during the works.

To eliminate this risk: an accurate survey will be carried out to ascertain the exact location of the
water mains relative to the buildings/foundations; protection will be installed against plant
movements and specific non-impact construction methods have been selected.
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Along Block 10; Silent Sheet piles will be used which are non-impact hydraulically pushed sheet
piling method that will prevent disturbance of the soil.

Along Block 09: Continuous Flight Auger (CFA) piles will be used which are non-impact auger
screw piling method.

Both these methods are also low-noise construction techniques. These methods; Silent Sheet
piles and CFA piles are shown in the figures on the following pages.

The agreed condition with Thames Water is as follows:

“No construction related activities shall take place within 5m of the trunk water main unless
otherwise agreed with the local planning authority in consultation with Thames Water.
Information detailing how the development will be carried out so as to prevent the potential for
damage to subsurface potable water infrastructure, must be submitted to and approved in
writing by the local planning authority in consultation with Thames Water. Any construction must
be undertaken in accordance with the terms of the approved information. Unrestricted access
must be available at all times for the maintenance and repair of the asset during and after the
construction works.”
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Existing Ground
Lewel varies
approximately
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11.Conclusions

Structurally both temporary works and permanent designs will not affect the locally listed
buildings and the Thames Water assets.
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