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INtroduction

AKT Il have been commissioned to undertake a Flood Risk Assessment (FRA) in support of the proposed
redevelopment of the land bounded by St Thomas Street, Fenning Street, Vinegar Yard and Snowfields
including Nos. 1-7 Fenning Street and No. g Fenning Street, SE1 3QR. This report is intended to cover only
flood risk and to provide the guidelines and parameters for the detailed design.

This report has been prepared in accordance with the guidance contained in the National Planning Policy
Framework 2021 (NPPF) and the accompanying Planning Practice Guidance.

St Thomas Bermondsey Limited (the “Applicant”) submitted an application for full planning permission for
the redevelopment of Vinegar Yard (the “Site”) to the London Borough of Southwark (“LBS" or the “Council”)
on 21 December 2018 under reference 18/AP/4171 (the “Application”). The Application was considered by the
Council's Planning Committee on 29 June 2020. Officers recommended the Application for approval subject to
conditions and S106, but LBS resolved to refuse.

On 24 August 2020 the Mayor notified LBS and the Applicant of his intention to recover the Application for
his own determination (GLA ref. GLA/6208/S2). Since then, the Applicant has been working with officers at
the GLA and Southwark to amend the development proposals, seeking amongst other changes to address
LBS' heritage concerns that had led to the local refusal. This Flood Risk Assessment has therefore been
prepared as part of a package of materials for submission to the GLA for the purposes of public consultation
and consideration of the Revised Scheme by the Mayor.

The updated scheme seeks to provide flexible medical and research & development floorspace (Use Classes
D1 and / or B1(b)) designed to allow for occupation by Guys and St Thomas' NHS Foundation Trust, but flexible
to ensure long term resilience. Levels one to ten of the building will first be offered to Guys and St Thomas'
for use as either D1 medical space or B1(b) research & development. The remainder of the upper floors, levels
11 to 18, comprise a B1(a) office use. This configuration reflects Guys and St Thomas's Adaptable Estates
Strategy, where buildings are able to accommodate a range of possible functions both physically and by virtue
of permitted uses in the long term. In the event that Guys and St Thomas' do not wish to occupy levels 1 to 10
of the proposed building, it will default to a B1(b) research and development use and will be made available

to R&D occupiers whose work can support the SC1 Life Science & Innovation District. Minor changes to the
plant configuration at levels 3 and 8 of the building and the retail floorspace at ground floor level would also
change as a result of a research and development use. The remainder of the proposed floorspace within

the scheme would not change in the event of a research and development occupier taking the building. The
flexible medical and research & development use will be controlled by a suitably worded planning condition
and obligation within the Section 106 agreement.

This report has been carried out considering D1 use (medical use) only from the first to the tenth floor of the
main building. As this use is more onerous when compared to alternative B1B use (research and development
use), the assessment has been undertaken considering the worst case scenario (D1 use). Therefore, it is
believed that the proposed dual use of the building does not change the design fundamentals and the Flood
Risk Assessment (FRA) still meets the guidance contained in the National Planning Policy Framework (NPPF)
and the accompanying Planning Practice Guidance.

4188 Vinegar Yard | Flood Risk Assessment
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2 lheSite

2.1 Site location

The site is bounded by St Thomas Street, Fenning Street,
Vinegar Yard and Snowfields including Nos. 1-7 Fenning Street
and No. g Fenning Street, SE1 3QR (Fig. 2.1).The National Grid
reference for the site is TQ 330799, Latitude 51.502746 and
Longitude -0.083846188. It is bounded to the north, south and
west by St Thomas Street, Snowsfields and Fenning Street,
respectively. The site is located in a commercial area and is
surrounded by buildings of various ages. The site is located

in close proximity to London Bridge, the Shard and Borough
Market. London Bridge mainline railway station is located
immediately to the north of the site on the opposite side of St
Thomas Street (Fig 2.3).

The topographic survey of the site is included in Appendix F.

The wider contextual location (see Fig 2.2) shows the site
located 400m south of the River Thames, in close proximity to
the Shard and Guy’s Hospital.

2.2 Site description

The site comprises of an irregular shaped plot of land located in
the Borough of Southwark, in the London Bridge area, occupying
an area of approximately 0.30 Ha.

The majority of the site is currently being used as a car park area
with a small security cabin located on the eastern side.

The site comprises also of a low rise industrial building located
at 1-7 and g Fenning Street. This is a two storey brick warehouse
with a concrete ground floor which provides approximately

848 m? (GIA) of light industrial with ancillary office and storage
floorspace (B1).

The majority of the site was previously used as a work space
for Network Rail in connection with the development works at
London Bridge.

An electrical substation is present on the western side of Fenning
Street approximately 2om to the west of the site.

Refer to Figure 2.1 for the existing arrangement.
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Figure 2.2 Aerial image Site Location, London Bridge
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Figure 2.3 Wider contextual location of the site
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Development

The proposed redevelopment of the site comprises the demolition
of existing buildings, retention and the refurbishment of the
warehouse and the erection of a ground, mezzanine and 18
storey building (with plant at roof) and 3 basement levels,
comprising of café and community space within the warehouse
and within the new building office, flexible medical and research
and development, and flexible retail and affordable workspace,
alongside cycle and disabled car parking, servicing, refuse and
plant areas, public garden (including soft and hard landscaping),
highway improvements and all other associated works.

Proposed

EXTERNAL AUTOMATED
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Figure 3.1 Vinegar Yard, Proposed Ground Floor LayE)ut (D1)

4188 Vinegar Yard

Figure 3.2 Architectural rendering of the site
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Figure 3.3 Vinegar Yard, Proposed Section

Flood Risk Assessment
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Requirements
of National
Planning Policy
Framework (NPPF)

Summary

In July 2021 the National Planning Policy Framework (NPPF) was
updated, although the requirements and goals remain essentially
the same as the Planning Policy Statement 25 “Development and
Flood Risk” (PPS 25) which are:

The susceptibility of land to flooding is a material planning
consideration;

The Environment Agency has the lead role in providing advice
on flood issues, at a strategic level and in relation to planning
applications;

Planning decisions should apply the precautionary principle
to the issue of flood risk, using a risk-based search sequence
to avoid inappropriate development on undeveloped and
undefended flood plains etc;

Developers should fund flood defences and warning measures
required because of the development;

Planning policies and decisions should recognise that the
consideration of flood risk and its management needs to be
applied on a whole-catchment basis and not only be restricted
to flood plains.

With regard to the NPPF, those proposing particular developments
are responsible for:

Providing an assessment of whether any proposed
development is likely to be affected by flooding and whether
it will increase flood risk elsewhere and the measures
proposed to deal with these effects and risks and;

Satisfying the local planning authority that any flood risk

to the development or additional risk arising from the
proposal will be successfully managed with the minimum
environmental effect thus ensuring the safe development and
secure future occupancy of the site.

After this has been addressed, it is then the local planning
authority’s responsibility (advised as necessary by the
Environment Agency) to determine an application for planning
permission after taking into account all material considerations,
including the issue of flood risk and how it might be managed or
mitigated. Local planning authorities are required to adopt a risk-
based approach to proposals for development in flood risk areas.
The assessment of risk should take into account:

The area liable to flooding;
The probability of it occurring, both now and over time;

The extent and standard of existing flood defences and their
effectiveness over time;

The likely depth of flooding;
The rates of flow likely to be involved; and

The nature of the development proposed and the extent to
which it is designed to deal with flood risk.

Local planning authorities in conjunction with the Environment
Agency are responsible for determining that the threat

of flooding should be managed. This is to ensure that the
development is and remains safe throughout its lifetime (i.e. it
has an appropriate degree of protection) and does not increase
flood risk elsewhere.

Following flooding in December 2000 the Environment Agency
(EA) provided indicative flood plain maps to all authorities

and published them on the EA website. In addition to these
indicative maps (following a national programme adopted by
the Agency in 1996), detailed data and maps for priority areas
at risk are available, to provide precise information for building
developments.

4188 Vinegar Yard | Flood Risk Assessment

The Government looks to local planning authorities under the
NPPF to apply the risk-based approach to their decisions on
development control through a sequential test. Under the test,
sites are to be categorised under the following zones.

Areas with little or no potential risk of flooding (annual
probability less than 0.1% for rivers, tidal & coastal). These
areas would have no constraints on development other
than the need to ensure that the development does not
increase run-off from the site to greater than that from
the site in its undeveloped or presently developed state.
For development proposals on sites located within Flood
Zone 1 comprising one hectare or above the vulnerability to
flooding from other sources as well as from river and the sea
flooding, and the potential to increase flood risk elsewhere
through the addition of hard surfaces and the effect of

the new development on surface water run-off, should be
incorporated in a FRA.

Areas with low potential risk of flooding (annual probability
between 1.0% - 0.1% for rivers and between 0.5% - 0.1%
for tidal & coastal). These areas would be suitable for most
developments.

Areas with high potential risk of flooding (annual probability
greater than 1.0% for rivers and greater than 0.5% for tidal

& coastal). These areas will generally be suitable for “Less
Vulnerable” uses such as commercial, retail and industrial
uses, provided there are adequate flood defences in place,
that ensure buildings are designed to resist flooding, there
are suitable warning and evacuation procedures in place and
the new development does not add to flood risk downstream.
“More Vulnerable” uses such as residential, health and
education will require the Exception Test to be passed.

Areas at highest risk from flooding (including those areas
behind defences that offer a standard of defence less than 1%
for rivers and less than 0.5% for tidal & coastal or where there
is a significant risk that failure could lead to rapid inundation
by fast flowing water). These areas may be suitable for
recreation, sport and conservation use.
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Strategic Flood
Risk Assessments

Strategic Flood Risk Assessments (SFRA) are produced by Local
Authorities in order to form the basis for preparing appropriate
policies for flood risk management. The Environment Agency
advise that Developers “should consult the Strategic Flood Risk
Assessment prepared by your local planning authority” when
preparing their design.

The site has been the subject to the London Borough of
Southwark (LBS) Strategic Flood Risk Assessment dated January
2017. The key findings and recommendations from this report
relating to the development site are summarised in the following
section and have been used to inform the preparation of this site-
specific Flood Risk Assessment.

Summary

The London Borough of Southwark commissioned Conway

| AECOM to undertake the January 2017 SFRA to update the
previous February 2008 SFRA utilising the new datasets that
have become available in the interim. The key recommendations/
conclusions that impact the proposed development area are as
follows:

The main source of flood risk in Southwark is as a result of
tidal activity within the River Thames. However, the Borough
is currently protected by the Thames Tidal Defences up to the
1in 1000 year event.

LBS should ensure the Sequential Test is undertaken for

all strategic land allocations to reduce flood risk to the
allocation and ensure that the vulnerability classification

of the proposed land use is appropriate to the Flood

Zone classification. The Sequential and Exception Tests
requirements are given in greater detail in Section 6.1. of this
report.

If development is to be constructed with less vulnerable
uses at ground level or below then covenants need to be
put in place to prevent future alteration of these areas to
‘more vulnerable’ uses without further consideration of the
associated flood risk.

4188 Vinegar Yard | Flood Risk Assessment

Basement dwellings are classified as highly vulnerable
developments and should not be permitted in Flood Zone 3.
Basement access threshold levels should be at or above the 1
in 100 year flood level with climate change, and all basements
must include provision of internal staircases to upper floors.
Flood resilient construction techniques should be employed

and consideration given to all forms of flood risk.
All developments in the Borough will be required to

incorporate Sustainable Drainage Systems (SuDS) to reduce
both the volume and speed of surface water run-off unless

there are practical reasons for not doing so.

The underlying geology within Southwark is likely to impose
constraints on the implementation of infiltration SuDS in
many areas across the Borough. This is likely to necessitate
the installation of lined systems to provide attenuation

and reduction of runoff rates, requiring reuse of runoff or
discharge to local surface water bodies or drainage systems.

Developments will be expected to achieve greenfield run-off
rates and at least 50% attenuation of the undeveloped site’s
surface water run-off at peak times, and where possible to

achieve 100% attenuation.

London Borough of Southwark
Strategic Flood Risk
Assessment

January 2017

ONWAY ouThwe (K 1
@@ (5’/;;:"

Figure 5.1 London Borough of Southwark Strategic Flood Risk Assessment
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6 Sources of
~looding

¢y Mansion House

Figure 6.1 Environment Agency Flood Map for Planning (Rivers and Sea)

[
London Fenchurcl'}I
\_,_,_J'

In accordance with the NPPF, it is a requirement to assess the
probability of flooding to the site from all potential sources. For
the purposes of this assessment this has been broken down into
five potential sources:

oo Flooding from rivers and sea

oo Flooding from sewers

e Flooding from groundwater

oo Flooding from artificial sources (e.g. reservoirs and canals)
oo Flooding from surface water

These sources are discussed and assessed in more detail in
Sections 6.2 to 6.7 below.

Selected
location

Flood zone 3

s

Areas benefiting
from flood
defences

Flood zone 2

[avd

Flood zone 1

6.1 Sequential Test

A risk-based Sequential test should be applied at all stages of the
planning process. It's aim is to steer developments to areas at the
lowest probability of flooding (i.e. to Flood Zone 1).

Based on the Environment Agency's “Flood Map for Planning
(Rivers and Sea)" (refer to Figure 6.1), the site is located within
Flood Zone 3a - an area assessed as having a 1in 100 or greater
annual probability of river flooding (>1%) or a 1 in 200 or greater
annual probability of flooding from the sea (>0.5%). However,
the site benefits from the presence of flood defences along the
River Thames. According to the Environment Agency Product 4
data (see Appendix), The Thames Barrier and associated defence
system has a 1in 1000 year standard which means it ensures
that flood risk is managed up to an event that has 0.1% annual
probability. This is also confirmed by the Thames Estuary 2100
(2012) report.

The proposed redevelopment of the site comprises the erection
of a ground, mezzanine and 18 storey building (with plant at roof
level and 3 basement levels) The lower floors will accommodate
medical-related uses whilst the top floors will provide the office
workspace. The basement level B1, B1 mezzanine and ground
floor mezzanine will accommodate affordable workspace. The
ground floor level will provide the retail areas and the lobby for
the office and clinical floors will be located. The plant areas will
be located at the basement levels B2 and B3 and on the top
floors of the building. The existing warehouse to the south west
of the site is being retained and refurbished to be used as retail
and seminar spaces.

In accordance with NPPF Table 2 (reproduced below), the office,
retail and affordable workspace uses are classified as “less
vulnerable” uses. The medical use would be classed as “more
vulnerable”.

Referring to NPPF Table 3 (reproduced below) “less vulnerable”
land uses are suitable in Flood Zones 1, 2 and 3a and the
"more vulnerable” uses, i.e. the medical floorspace requires the
Exception Test to be applied and passed.

A Flood Risk Essential Water Highly More Less
Flood defence vulnerability Infrastructure | Compatible | Vulnerable Vulnerable Vulnerable
¢ classification
Main river (see Table Z)
S | Zonel v v v v v
@
FLood storage 2 Exception
area E Zone 2 v v Test required e‘/ i’
) N N .
' u Exception Exception
II 2 Zone 3a Test required v x (@ @
o
N | Zone 3b .
° . Exception
_8 functlongl Test required v ® * *
T | floodplain

National Planning Policy Framework: Table 3 - Flood Risk Vulnerability and Flood Zone "Compatibility”

4188 Vinegar Yard | Flood Risk Assessment

Essential infrastructure

Essential transport infrastructure (including mass evacuation routes) which
has to cross the area at risk.

Essential utility infrastructure which has to be located in a flood risk area
for operational reasons, including electricity generating power stations and
grid and primary substations; and water treatment works that need to
remain operational in times of flood.

Wind turbines.

Highly vulnerable

Police stations, ambulance stations and fire stations and command centres
and telecommunications installations required to be operational during
flooding.

Emergency dispersal points.

Basement dwellings.

Caravans, mobile homes and park homes intended for permanent residential
use.

Installations requiring hazardous substances consent (Where there is a
demonstrable need to locate such installations for bulk storage of materials
with port or other similar facilities, or such installations with energy
infrastructure or carbon capture and storage installations, that require
coastal or water-side locations, or need to be located in other high flood risk
areas, in these instances the facilities should be classified as “essential
infrastructure”).

More vulnerable

Hospitals.

Residential institutions such as residential care homes, children’s homes,
social services homes, prisons and hostels.

Buildings used for dwelling houses, student halls of residence, drinking
establishments, nightclubs and hotels.

Non-residential uses for health services, nurseries and educational
establishments.

Landfill and sites used for waste management facilities for hazardous
waste.

Sites used for holiday or short-let caravans and camping, subject to a
specific warning and evacuation plan.

Less vulnerable

o o o o

Police, ambulance and fire stations which are not required to be operational
during flooding.

Buildings used for shops, financial, professional and other services,
restaurants and cafes, hot food takeaways, offices, general industry,
storage and distribution, non-residential institutions not included in “more
vulnerable”, and assembly and leisure.

Land and buildings used for agriculture and forestry.

Waste treatment (except landfill and hazardous waste facilities).

Minerals working and processing (except for sand and gravel working).
Water treatment works which do not need to remain operational during
times of flood.

Sewage treatment works (if adequate measures to control pollution and
manage sewage during flooding events are in place).

Water-compatible development

Flood control infrastructure.

Water transmission infrastructure and pumping stations.

Sewage transmission infrastructure and pumping stations.

Sand and gravel working.

Docks, marinas and wharves.

Navigation facilities.

Ministry of Defence defence installations.

Ship building, repairing and dismantling, dockside fish processing and
refrigeration and compatible activities requiring a waterside location.
Water-based recreation (excluding sleeping accommodation).

Lifeguard and coastguard stations.

Amenity open space, nature conservation and biodiversity, outdoor sports
and recreation and essential facilities such as changing rooms.

Essential ancillary sleeping or residential accommodation for staff required
by uses in this category, subject to a specific warning and evacuation plan.

National Planning Policy Framework: Table 2 - Flood Risk Vulnerability
Classification
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Exception Test

Exception Test
Requirements

The NPPF states that:

“The aim of the sequential test is to steer new development to
areas with the lowest risk of flooding. Development should not

be allocated or permitted if there are reasonably available sites
appropriate for the proposed development in areas with a lower
risk of flooding. The strategic flood risk assessment will provide
the basis for applying this test. The sequential approach should
be used in areas known to be at risk now or in the future from any
form of flooding.

If it is not possible for development to be located in zones with
a lower risk of flooding (taking into account wider sustainable
development objectives), the exception test may have to be
applied. The need for the exception test will depend on the
potential vulnerability of the site and of the development
proposed, in line with the Flood Risk Vulnerability Classification
set out in national planning guidance.

The application of the exception test should be informed by

a strategic or site specific flood risk assessment, depending

on whether it is being applied during plan production or at the
application stage. For the exception test to be passed it should be
demonstrated that:

The development would provide wider sustainability benefits
to the community that outweigh the flood risk; and

The development will be safe for its lifetime taking account
of the vulnerability of its users, without increasing flood risk
elsewhere, and, where possible, will reduce flood risk overall.

Both elements of the exception test should be satisfied for
development to be allocated or permitted.

When determining any planning applications, local planning
authorities should ensure that flood risk is not increased elsewhere.
Where appropriate, applications should be supported by a site-
specific flood-risk assessment. Development should only be allowed
in areas at risk of flooding where, in the light of this assessment
(and the sequential and exception tests, as applicable) it can be
demonstrated that:

Within the site, the most vulnerable development is located in
areas of lowest flood risk, unless there are overriding reasons
to prefer a different location;

The development is appropriately flood resistant and resilient;

It incorporates sustainable drainage systems, unless there is
clear evidence that this would be inappropriate;

Any residual risk can be safely managed; and

Safe access and escape routes are included where appropriate,
as part of an agreed emergency plan.”

Exception Test Assessment

There are a number of points that have been considered in respect
of providing evidence for the Exception Test:

The proposed development will meet relevant environmental
and sustainability standards noted in national and planning
policy.

The development targets a "Very Good” score for the retail
spaces and ‘Excellent’ score for the office spaces under the
BREEAM resulting in high standards of sustainability through
design and building quality, with attention given to reducing
the environmental impact throughout the whole lifetime of the
proposed development.

The proposed development will provide sustainable benefits
to the wider community by the reduction in volume of surface
water flow in extreme rainfall events by the provision of SuDS
devices.

The EA inspect the local flood defences twice a year and
confirmed that the current grade of defences in the area is 2
(good) in the Borough. These defences are maintained in good
condition and are therefore unlikely to fail.

The site is located within a Flood Warning / Flood Alert

area which would alert occupiers to potential flooding
allowing them to move to upper floors if necessary. Detailed
consideration of emergency procedures in the event of breach
of flood defences is given in Section 7 of this report.

The more vulnerable use (medical floorspace) is located at first
floor level which is above the breach event levels published

by the Environment Agency (refer to Appendix D). For the

less vulnerable uses at basement levels, the development

will include safe access and escape routes to the ground

level via internal staircases and appropriate emergency plan
will be implemented (see Section 6.7.1). Because the more
vulnerable use is at first floor level, well above breach levels,

it is considered safe in the event of breach flooding. For the
less vulnerable uses at basement level, in the event of breach
flooding, finished floor levels at or above breach levels will be
provided as an additional precaution, to protect the building
entrances and ensure that all finished floor levels and access
points to lower levels are set at or above breach level (see
Appendix E). The breach levels are taken from the Environment
Agency Product 4 information dated 17th of October 2018

and based upon modelled events up to 2100 to give maximum
likely water levels in the event of breach with an allowance for
climate change. For more detailed explanation of breach flood
protection, refer to Section 7.0 of this report.

It is therefore believed that the more vulnerable uses on the site
pass the requirements on the Exception Test, and should be taken
into account by the Local Planning Authority.

4188 Vinegar Yard

Flood Risk Assessment
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Flooding from
Rivers and Sea

Fluvial flooding is caused by rivers, watercourses or ditches
overflowing. Tidal flooding is caused by elevated sea levels or
overtopping by wave action. In estuarine areas such as London,
flooding might arise from either fluvial or tidal flooding, or a
combination of the two.

T

Based on the Environment Agency's “Flood Risk from Rivers or
the Sea” map (refer to Figure 6.2), the site is at very low risk - an
area assessed as having less than 0.1% annual probability (1 in
1000 annual probability) of river or sea flooding.

The EA data contained in Appendix D confirms that the flood
defences in the area are regularly inspected and maintained.

The Southwark SFRA also confirms that the flood defences in
the area are maintained in good condition and are therefore
unlikely to fail.

Using all the available evidence it is therefore considered that
the site has a very low probability of flooding from fluvial
and tidal sources.

There is a probability of flooding to the development associated
with a potential breach in the River Thames flood defences. This
scenario is discussed in Section 7 of this report.

o W m
Mansion House comm a2 Lond Floodrisk
/ stree

_J5% Monument

e

- ke

Figure 6.2 Flood Risk from Rivers of the Sea

~looding from Sewers

Sewer and highway drainage flooding occurs when the capacity of
systems are exceeded, or the function of the system is impeded (e.g.
tide locking or blockage), which results in surcharging of the system
and water being forced to the surface via gullies, manholes, foul water
appliances such as toilets or other dedicated overflows.

The available Thames Water record plan (Figure 6.3 below) indicates
that there are a number of combined public sewers in the vicinity of the
site and there is a 150mm dia. combined water sewer crossing the site
in Vinegar Yard. It is intended, with the permission of Thames Water
Utilities to divert the section of sewer. As all the drainage infrastructure
in the area is combined, the consequences of sewer flooding may be
high due to the limited inflow capacity of road drains in the event of

an extreme storm. This may be worsened by blocked drains or gullies.
However, the SFRA indicates that the Borough's drainage infrastructure
is regularly cleaned and maintained.

Map Az in Appendix B - 'Flooding History’ in the Southwark SFRA
indicates that the site falls close to but outside an area with flooding
history. As a detailed check, a Sewer Flooding History Enquiry has
been lodged with Thames Water who have confirmed that there is no
recorded history of sewer flooding at the site (refer to Appendix B).

Using all the available evidence it is therefore considered that the
site has a low probability of flooding from sewers and the
local drainage network, as long as they continue to be adequately
maintained in the future.

Figure 6.3 Thames Water Asset Record - Sewers

~looding from
Groundwater

Groundwater flooding is caused by the emergence of water
originating from sub-surface permeable strata and is often
highly localised and complex. After a prolonged period of
rainfall, a considerable rise in the water table can result in
inundation for extended periods of time.

MAp As in Appendix A - ‘Areas at Risk of Flooding from
Groundwater’ in the Southwark SFRA confirms that the site
is not located within an area with potential for groundwater
flooding at surface or below ground level.

Desktop studies carried out by AKT Il confirm that

perched groundwater is likely to be encountered during

the basement construction. The groundwater in the

site is expected to be relatively shallow. It is therefore
recommended that in the construction of the proposed
basement, suitable protection should be offered via an
appropriate waterproofing strategy as a precaution. Refer to
Appendix C for an extract from the desktop study.

A suitable waterproofing strategy is to be developed by the
Architect at the next design stage.

Based on this evidence, we believe that the site has
a low probability of flooding from groundwater sources
if an appropriate waterproofing strategy is implemented.

|
hames Water Asset Record - Water Mains
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~looding from
Artificial Sources

Where infrastructure retains, transmits or controls the flow of
water; flooding may result if there is a structural, hydraulic,
geotechnical or mechanical failure of the infrastructure.

The Thames Water Water Asset Map (Fig. 6.4) indicates that there
are 8oomm dia. trunk and 25omm dia. distribution mains running
parallel to the development area in St. Thomas Street. Additionally
there are a gomm dia. distribution main located in Fenning Street,
a 125mm dia. distribution main in Melior Street and a 20omm dia.
distribution main running in Snowsfileds. There is also a go mm
dia. distribution main crossing the site in Vinegar Yard. Although
unlikely, @ water main can burst at anytime which can result in the
flooding of nearby properties.

Thames Water are currently replacing the Victorian water
mains across London which will reduce the probability of water
mains bursting and therefore reduce the risk of flooding to the
development.

The topography of the surrounding roads suggests that flooding
due to any burst would continue to flow eastward along St Thomas
Street and southward along Snowsfields rather than entering the
site. The surface water flooding assessment in Section 6.6 below
further reinforces this conclusion.

To further reduce the flood risk from water mains, any initial sign
of a burst water main should be reported to Thames Water as
soon as possible and the local highway drainage system should be
adequately maintained.

There are no artificial sources of flooding in the immediate vicinity
of the site. Figure 6.5 shows the Environment Agency's Flood

Map for Reservoirs which indicates that the site is not at risk from
flooding associated with reservoirs or artificial sources.

Based on this information it is therefore considered that the site
has a low probability of flooding from artificial sources.
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Figure 6.5 Environm.ent Agency Flood Map - Reservoirs
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6.7 Flooding from
Surface Water

Surface water flooding can occur as a result of either overland flow
or ponding. Overland flow occurs following heavy or prolonged
rainfall, snow melt, or where intense rainfall is unable to soak into
the ground or enter drainage systems due to blockages or capacity
issues. Unless it is channelled elsewhere, the run-off travels
overland, following the gradient of the land. Ponding occurs as

the overland flow reaches low lying areas in the local topography.
These flood events tend to have a short duration and depend on a
number of factors such as geology, topography, rainfall, saturation,
extent of urbanisation and vegetation.

As the surrounding area is highly developed it almost entirely
comprises of impermeable hardstanding area which, during high
intensity storms, will generate large surface water runoff flows.
Map A4 'Flood Map for Surface Water' of the SFRA (Appendix A)
shows that the site is located within an area identified as a Critical
Drainage Area.

The Environment Agency's Risk of Flooding from Surface Water
map indicates that the eastern part of the site where Vinegar Yard
crosses the site has low probability of surface water flooding but
the surrounding roads have a low to high probability of flooding.

The Environment Agency provide further maps which break down
this flooding into probabilities ranging from “High” to “"Very Low”
probability of occurring where “High” is a greater than 1in 30
(3.3%) chance of occurring, “Medium” is a between 1 in 30 (3.3%)
and 1in 100 (1%) chance of occurring, “Low” is a between 1 in 100
(1%) and 1 in 1000 (0.1%) chance of occurring and “Very Low" is a
less than 1in 1000 (0.1%) chance of occurring. Refer to Figure 6.13
for the Flood Risk from Surface Water map.

oo The "High" probability maps in Figs. 6.6 & 6.7 indicate that
there is no surface water flooding on the site. A small area of
shallow, slow moving flood water is noted south east of the
site on Snowsfields towards Hardwidge Street (generally less
than goomm deep and less than 0.25 m/s).

oo The "Medium"” probability maps in Figs. 6.8 & 6.9 show that
the site is still clear of flooding. The extent of the flooding
to the south east of the site on Snowsfields has increased
but remains generally shallow (less than 30o0mm deep) with
generally velocity less than 0.25 m/s. There is also a potential
for small shallow patch of slow moving water south of the site
in Vinegar Yard (less than 30omm deep and less than 0.25
m/s).

Flood depth
(millimetres)

Qwver 900mm

CRUC'."F 300 to 900mm

Below 300mm

Flood depth
(millimetres)

C.?UCF Over 300mm

- 300 to 900mm

n Below 300mm

b
-
A

Figure 6.8 Environme-nt Agency's Flooding from Surface Water Map (Medium Probability - Depth)

Flood depth
(millimetres)

Qwver 900mm

| ot | G @

"Ween, A 300 to 900mm

- Below 300mm

Figure 6.10 Environment Agency'’s Flooding from Surface Water Map (Low Probability - Depth)
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oo The “Low" probability maps in Figs. 6.10 and 6.11 show localised
flooding on eastern part of the site where Vinegar Yard crosses

6 . 7 . 1 S a -re AC C e S S 0.05 0.10 0.20 | 0.25 0.30 0.40 0.50 0[.);pth E)m7)5 0.80 1.00 1.25 1.50

0.00 0.53 0.55 0.60 0.63 1.15 1.20 1.25 1.30 138 1.40 1.45 1.50

1.75 | 2.00

0.10 0.53 0.56 0.62 0.65 1.18 1.24 1.30 1.36 1.45 1.48 1.54

the site. However, this is shallow (less than 30omm deep) with a 0.30 | 054| 058| 066| 070| 1.24| 132| 1.40| 1.48| 1.60
. . . . H ni ildi H 0.50 0.55 0.60 0.70 0.75 1.30 1.40 1.50 1.60 1.75
velocity generally less than 0.25 m/s. This road will be removed in The occupiers could safely remain in the buildings during any 075 | 056 063] 0.75] 081 175] 194

1.00 0.58 0.65 0.80 0.88 1.90

the new scheme as it is proposed to have an external landscaped 150 | 0ol 070 090 100
2.00 0.63 0.75 1.00 113

area that will be drained by a new drainage system. The flooding In the event that occupiers do wish to leave the site during flood 2.50 | 065| 080 110| 125
H H 3.00 0.68 0.85 1.20 1.38
indicated extends to the along whole of St Thomas Street (less than  eyents, the A and Defra published FD2321/TR2 “Flood Risks to 3.50 | 0.70| 090] 1.30| 150
3o0omm deep and more than 0.25 m/s) and to a part of Fenning

People” in March 2006. Guidance Note 2, Figure 6.12 provides 250 [Hoaal oo AN
Street (less than 30omm deep and less than 0.25 m/s). The flooding
to the south in Vinegar Yard and to the south east of the site on

details on combinations of flood depth and velocities that cause :00 | 0781 1051 160] 188
danger to people. This table shows that people can become

Snowsfields has increased remaining less than goomm deep with a

velocity over 0.25 m/s.

flood in the surrounding area without endangering themselves.

Velocity (m/s)

Flood Hazard | Colour | Hazard to People Classification
Rating (HR) Code

<0.75 Very low hazard - Caution

0.75t01.25 Danger for some - includes children, the elderly and the infirm

1.25 to 2.00 Danger for most - includes the general public
> 2.00 _ Danger for all - includes the emergency services

endangered in shallow but fast moving water through to still but
deep water (refer to Fig. 6.12).

In summary, the flooding associated with the existing internal road
crossing the site in Vinegar Yard will be mitigated by its removal in the
proposed scheme.

From the Environment Agency Surface Water Flooding Maps
discussed above, the maximum depth of water could potentially
exceed 300mm to south east of the site on Snowsfields towards

There is a probability of surface water flooding from St Thomas Street,
Fenning Street and Snowsfields. It is recommended that a detailed
review of the level relationship between the access points to the
building are carried out at the next design stage.

Possible mitigation measures may include:

oo Elevated access to the basement

oo Drop down/raise up automatic flood barrier
oo Temporary flood barriers

It is considered that implementation of any of the recommended
measures will reduce the probability of the surface water flooding to
low.

Hardwidge Street. However, the area on St Thomas Street and
Fenning Street is subject to shallow flood water which is less
than 30omm deep and over 0.25 m/sec. According to Figure

6.12 this situation presents a very low hazard to people so the
occupiers could exit the building on this elevation and walk
westward in order to reach dry ground on Fenning Street towards
Melior Street. These routes are indicated in Figure 6.13 for
reference.

In addition to the escape route, Map Ag of the Southwark SFRA
contained in Appendix B confirms that the site is located within a
Flood Warning / Flood Alert area meaning that occupiers would
be given advance warning by the building management team of
potential flood events and therefore choose their escape route

Figure 6.12 FD2321/TR2 "Flood Risk to People” Extract

Also refer to the recommendations given in Section 7.0 of this report prior to the event.

regarding breach protection. We would recommend that the building owner signs into/registers

to receive Environment Agency warning alerts.

b

Figu;e 6.13 Safe access route
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7 EA Breach
Modelling

7.1 Thames Tidal Breach
Modelling

The Environment Agency have provided the modelled flood
extents from their ‘Thames Tidal Upriver Breach Inundation
Modelling Study 2017’ completed by Atkins Ltd in May 2017.
These levels are based upon the unlikely event of Thames
defences being breached.

The modelled breach extent in Figure 7.1 and Table 1 confirm that
the site would be impacted by the breach of the flood defences
and the resulting maximum flood level given is 4.39m on north
west corner (St Thomas Street) and 3.69m on south east corner
(Vinegar Yard).

Comparison of the site topographic survey and the modelled
inundation flood level mentioned above indicates that the site
would be impacted by a maximum depth in excess of 0.658m on
the southern side of the site where Vinegar Yard enters the site
at node q.

From the road levels taken from Figure 7.2 below it is possible

to note that St Thomas Street on north west corner (4.2m AOD)
would be impacted by a maximum depth of 0.1gm at node 2 and
Vinegar Yard on south east corner (3.6m AOD) would be impacted
by a maximum depth of 0.ogm at node 6.

The Environment Agency have confirmed that the site is within
an area benefiting from flood defences. The flood defences

are inspected twice a year to ensure that they remain fit for
purpose. The current condition grade for defences in this area is
2 (good), on scale of 1 (very good) to 5 (very poor). Therefore, the
probability of a breach occurring is minimal.

Legend

@ Site Location
@ TE2100 Madel Nodes

&l

= Main Rivers

v = Flood Map - Defences
Upriver MLWL Breach Inundation
£ Epoch

4 Fi

7.2 Mitigation Measures

oo The more vulnerable use (medical floorspace) is located
at first floor level which is above the breach event levels
published by the Environment Agency (refer to Appendix
D). For the less vulnerable uses at basement levels, the
development will include safe access and escape routes
to the ground level via internal staircases and appropriate
emergency plan will be implemented (see Section 6.7.1).
Because the more vulnerable use is at first floor level, well
above breach levels, it is considered safe in the event of
breach flooding. For the less vulnerable uses at basement
level, in the event of breach flooding, finished floor levels
at or above breach levels will be provided as an additional
precaution, to protect the building entrances and ensure that
all finished floor levels and access points to lower levels are
set at or above breach level (see Appendix E). The breach
levels are taken from the Environment Agency Product 4
information dated 17th of October 2018 and based upon
modelled events up to 2100 to give maximum likely water
levels in the event of breach with an allowance for climate
change. Refer to Table 1 below for reference.

oo The building managers will be registered with the EA Flood
Warning System and the Flood Warning and Evacuation Plan
will be developed.

oo The proposed development does not contain any habitable
areas at ground floor and basement levels. The occupants/
building users could safely evacuate to mezzanine level via
internal staircases and safely remain inside the building.

oo [|tis recommended that permanent flood resilience is included
within the design of the building entrances in order to prevent
flood water entering the property and causing damage. This
would mitigate the potential cost and time of a post-flood
recovery of the building.

oo Due to the probability of the surface water flooding in St
Thomas Street and Vinegar Yard, it is recommended that the
protection of the basement is a permanent fixture capable
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of protecting to a minimum level of 4.39m AOD at the junction
between St Thomas Street and Fenning Street and to a minimum
of 3.6gm AOD in Vinegar Yard. This protection would be achieved
by setting the finished floor levels at or above breach levels.

oo Flood Resilient Measures. As per LBS Sustainable Design and
Construction Supplementary Planning Document (200g), AKT Il
recommends that during construction the opportunity be taken
to adopt flood resilient design techniques on the ground floor
and basement, and to allow for the removal of water from the
basement in the event of inundation. Resilient construction
measures would reduce/remove the impact of a flood event on
the structure of the building. The following has been identified as
possible option for inclusion at this site:

ee Locate a sub-surface sump in the basement for pumped
removal of floodwater from any source;

es Use of flood resistant building materials;
ee Use of solid concrete floors instead of timber flooring;
es Use of water resistant wall coatings;

oo Use of water resistant plasters, including water resistant
render, lime-based plaster finishes, ceramic tiles and hydraulic
lime coatings;

ee Use of horizontally laid plasterboard;
es Use of galvanized and stainless steel fixings;
ee Use of treated wood instead of MDF or softwoods;

e |nstall non-return valves on the drainage outlets of the
building, especially those from the basement; and

ee Raising electrical wiring above ground levels, where
practicable.

Additionally, the buildings should be designed to accept the flow

of water through passageways and to drain water after flooding,
particularly the basement. Furthermore, access should be available to
all spaces to permit drying and cleaning after a flood event.

oo Flood Resistant Construction. Sub-stations and plant are proposed
at basement levels. The sub-stations and plant are contained in
areas that are resistant to breach floodwater by protection by
raised ground floor levels.

oo Access points to the basement threshold are at or above the 2100
year maximum water level in accordance with section 2.2.2 of
Southwark Council ‘Basement and flooding guide for developers..

. . Modelled levels in
National Grid mAODN for Max
Likely Water Level
Node Easting | Northing 2014 2100
1 533050 179986 | Nil return 443
2 533073 179970 § Nil return 4.38
3 533107 179955 Nil return 4.12
4 533139 179940 § Nil return 3.83
5 533067 179953 | Nil return 4,39
6 533117 179926 | Nil return 3.69
7 533055 179935 Nil return 4,38
8 533078 179925 § Nil return 3.76
9 533096 179913 3.34 3.69
10 533057 179912 § Nil return 4,13

Table 1 Site-specific modelled breach flood levels
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Existing Buildings /
Uses

Run-off
Assessment

The available Thames Water record plans indicate that the closest
surface water or combined public sewers to the site are:

A 305mm diameter combined sewer in Melior Street to south-
west of the site.
A 375mm diameter combined sewer in Snowsfields to the
east of the site.
A 1140 x 790mm combined sewer under St Thomas Street to
the north of the site becoming 1190 x g30mm at the junction
with Snowsfields.
A 1somm diameter combined sewer to the south crossing the
site in Vinegar Yard and connecting into the 1140 x 790mm
combined sewer in St Thomas Street.
An extract from the record plans is shown in Figure 8.1 for
reference.

The site comprises of an irregular shaped plot of land located
in the Borough of Southwark City Council, in the London Bridge
Area.

The majority of the site is currently being used as car park area
with a small security cabin located on the eastern side.

The site comprises also of a low rise industrial building located
at 1-7 Fenning Street and g Fenning Street. This is a two storey
brick warehouse with a concrete ground floor which provides
approximately 848 m? (GIA) of light industrial with ancillary
office and storage floorspace (B1). The majority of the site was
previously used as a work space for Network Rail in connection
with the development works at London Bridge.

Details of existing private drainage including outfalls from the
applicant site are not known and need to be confirmed by carrying
out a CCTV drainage survey. Therefore, it is recommended that

a CCTV survey of the existing drainage network is undertaken

in order to confirm the location, size, levels and condition of all
existing surface water connections from the site and to identify

if there are any third party connections from the adjacent
properties which will need to be considered in the proposed
scheme.

The total site area is approximately 2,300m? which is 100%
hardstanding.

In accordance with the Modified Rational Method, the peak
existing run-off from the site is calculated from the formula:

Q=361%C xAxi

where C, is the volumetric runoff coefficient, A is the catchment
area in hectares and i is the peak rainfall intensity in mm/hr.

For the peak 1-in-1-year return period storm event this gives an
existing discharge rate from the site of:

Q, = 3.61 x 0.75 x 0.23 * 32.4 = 20.2 litres/sec

and for the peak 1-in-100-year return period storm event this
gives an existing discharge rate from the site of:

Q,,, = 3.61 x 0.75 x 0.23% 103.2 = 64.2 litres/sec

Proposed scheme

The proposed redevelopment of the site comprises the demolition
of existing buildings, retention and the refurbishment of the
warehouse and the erection of a ground, mezzanine and 18
storey building (with plant at roof) and 3 basement levels,
comprising of café and community space within the warehouse
and within the new building office, flexible medical and research
and development, and flexible retail and affordable workspace,
alongside cycle and disabled car parking, servicing, refuse and
plant areas, public garden (including soft and hard landscaping),
highway improvements and all other associated works.

The plans indicate that the site area within red boundary is
approximately 2,300 m? and comprises of 93% hardstanding. It is
proposed to have a soft landscaped area to the east of the site
which will improve the sustainability of the development and
help to reduce the peak surface water runoff from the site during
smaller storm events. However, in large storm event the impact
will be negligible and so it is assumed that site area is 100%
impermeable.

The yellow shaded areas in Figure 8.1 are public realm areas and it
is not intended to attenuate these areas within the development.

Using the Modified Rational Method, the proposed (unattenuated)
peak run-off from the site for the 1-in-1-year return period storm
would be:

Q, = 3.61 x 0.75 x 0.23 * 32.4 = 20.2 litres/sec

and for the peak 1-in-100-year return period storm event:

SNOWSFIELDS _Stel

Figure 8.1 Thames Water Sewer Record

_‘

£y outlined in the Institute of Hydrology Report 124, the Greenfield
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Q,,, = 3.61 x 0.75 x 0.23 x 103.2 = 64.2 litres /sec

The Environment Agency updated their guidance on climate
change allowance in February 2016 to include an upper and
lower allowance to be considered depending on the specific
site characteristics. Table 8.1 on page 16 shows the revised
figures based on various building life spans. Therefore, making
an allowance for climate change of 40 % this would give an
unattenuated design discharge of:

= 28.3 litres/sec and Q = 89.9 litres/sec

Q1 (+40%) 100 (+40%)

In accordance with the Environment Agency's guidelines,

the Building Regulations and the Water Authority’s advice,

the preferred means of surface water drainage for any new
development is into a suitable soakaway or infiltration drainage
system. Sustainable Urban Drainage Systems (SUDS) can reduce
the impact of urbanisation on watercourse flows, ensure the
protection and enhancement of water quality and encourage
recharging of groundwater in a manner which mimics nature.

In addition to this, the National Planning Policy Framework
requires that surface water arising from a developed site should,
as far as is practicable, be managed in a sustainable manner

to mimic surface water flows arising from the site prior to the
proposed development, whilst reducing flood risk to the site itself
and elsewhere, taking climate change into account.

Therefore, as an absolute minimum, the proposed site discharge
under the 1-in-100-year storm plus climate change should be

no greater than the existing 1-in-100-year storm discharge (i.e.
mitigate the impact of climate change and any increase in the
area of hardstanding). In this case, this would mean that the
maximum permissible discharge from the site would be 64.2
litres/sec.

Further to the above, the recently publicshed new London Plan’s
Policy SI13 on Sustainable drainage states that “Development
proposals should aim to get as close to greenfield run-off rates
as possible depending on site conditions”. The Environment
Agency (EA) also suggests that Developers should aim to achieve
greenfield run off from their site. In accordance with the method

runoff for the site is calculated from the formula:
Qgar = 0.00108 *x AREA®8 x SAAR™7 x SQIL>77

Manhole Manhole Manhole

reference cover level invert level
0902 0.72m n/a
1902 n/a n/a
1806 2631 m -1.581m
1903 2.91m -0.92m
1904 3.178m -1.581m
1901 4.142m -1.028 m
1903 4.132m -1.038m
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where AREA is the site area in km? (pro rata of soha if the site is
less than 5o ha), SAAR is the Standard Average Annual Rainfall
in mm and SOIL is the Soil Index both read from The Wallingford
Procedure maps. This gives a greenfield runoff for the site of:

Q;.x = 0.00108 X 0.500°% x 600™7 x 0.45%"7 = 183.4 litres/sec
(for soha)

Scaling this for the actual site area gives:
Q... = (183.4 x 0.23) + 50 = 0.84 litres/sec

Using the Hydrological Growth Curve for south east England, the
growth factor from Q,,, to Q is 3.146 which gives a value for
Q,,, =2.65 litres/sec.

As the project is new build we would expect that based on our
recent experience in the borough, the Local Authority, Thames
Water, and the EA would require the storm water discharge to
be limited to the greenfield run-off rate of 2.65 litres/sec. A
Pre-Planning Enquiry was sent to Thames Water Utilities on this
basis on 11.10.20 and their response was received on 16.11.20
confirming the restricted surface water discharge of 2.65 litres/
sec is acceptable (see Appendix 2 of the Drainage Assessment
report).

As previously mentioned, details of existing private drainage
including outfalls from the site to the public network are not
known and need to be investigated. At this stage an allowance
for three new sewer connections into the surrounding public
sewers (one in St Thomas Street, one in Melior Street and one in
Snowfields) should be made in case the existing connections are
not in re-usable condition as indicated in the Strategic Drainage
Layouts which can be found in Appendix 1 of the Drainage
Assessment report. Sewer outfalls are to be positioned above the
surcharge levels of the public sewers. At the next stage of the
design AKTII will need to consult Thames Water with regard to
any potential new sewer connections to the sewer in St Thomas
Street, should the CCTV survey prove that existing connections
are not viable for re-use. There is a risk that new connections
would be subject to a Section g8 application which can take up to
12 months and is very expensive and also requires that Thames
Water contractors carry out the sewer connection works on behalf
of the Client.

Section 8.3 discusses the potential approaches that can be taken
to meet these requirements.

Range Total potential Total potential Total potential
change change change
anticipated for anticipated for anticipated for
2010-2039 2040-2059 2060-2115
Upper end 10% 20% 40%
Central 5% 10% 20%

Table 8.1 Peak rainfall intensity allowance

Disposal methods

SUDS management train

A useful concept used in the development of sustainable drainage
systems is the SUDS management train (sometimes referred to

as the treatment train). Just as in a natural catchment, drainage
techniques can be used in series to change flow and quality
characteristics of the runoff in stages. There are a variety of
measures that can be implemented to achieve these goals:

Site management / Prevention

Site management procedures are used to limit or prevent runoff
and pollution and include:

Minimising the hardened areas within the site
Frequent maintenance of impermeable surfaces
Minimising the use of de-icing products

Source control

Source control techniques will be used where possible as they
control runoff at source in smaller catchments. They can also
provide effective pollution control and treatment, thereby
improving the quality of the effluent discharged to the receiving
waters.

Site control

Where source control techniques do not provide adequate
protection to the receiving watercourses in terms of flood
protection and pollution control, site control may be required.

Regional control

Where large areas of public space are available regional control
can be incorporated to provide additional ‘communal’ storage and
treatment to runoff from a number of sites. However, in this case,
all storage and treatment will be implemented on site.

O O S L Y
Prevention ) Conveyance s
. . . .

Discharge to watercourse
or groundwater

<

Discharge to watercourse
or groundwater

Drainage hierarchy

Based on the above, the following drainage hierarchy, in
accordance with The London Plan 2021 Policy SI 13 on sustainable
drainage, will therefore need to be considered when preparing the
surface water disposal strategy:

Rainwater use as a resource (for example rainwater
harvesting, blue roofs for irrigation)

Rainwater infiltration to ground at or close to source

Rainwater attenuation in green infrastructure features for
gradual release (for example green roofs, rain gardens)

Rainwater discharge direct to a watercourse (unless not
appropriate)

Controlled rainwater discharge to a surface water sewer or
drain

Controlled rainwater discharge to a combined sewer

The London Plan 2021 also states that “rainwater should be
managed as close to the top of the hierarchy as possible” and
that "there should be a preference for green over grey features,
and drainage by gravity over pumped systems.

Rainwater harvesting

This involves the capture of rainwater into a tank for re-use
(usually non-potable) such as irrigation, toilet flushing or vehicle
cleaning. Systems are now available which combine rain water
harvesting with tanked attenuation. This means that water

is stored during dry periods for re-use but released ahead of
predicted storms in order to ensure that the full attenuation
capacity remains available when it is needed.

As the project is a new build, it should be possible to install a
rainwater harvesting system where roof water could be collected
for re-use to flush toilets or irrigate planted areas. Its use should
therefore be investigated further at the next design stages to
determine its suitability in terms of the plant space requirements,
the need for a secondary water distribution network, the
available yield and demand.

Conveyance

<z

Discharge to watercourse
or groundwater

Figure 8.2 SUDS management train
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Green / brown / blue roofs

These are used on flat or shallow pitched roofs to provide a
durable roof covering which also provides thermal insulation,
amenity space and biodiversity habitat as well as attenuation of
rainwater. Depending on the design, these roofs can attenuate
differing volumes of rainwater. The term ‘blue roof' is reserved
for those roofs designed to maximise water retention. This is

a relatively recent area of increased focus and can involve an
attenuation tank at roof level which reduces (or avoids) the need
for pumping of basement tanks.

It is not proposed to include green roofs at terrace level, but

itis intended to incorporate some trees and plants to improve
biodiversity of the development and to limit the run-off volume of
rainwater through short-term attenuation and evaporation.

It is proposed that blue roofs are incorporated into the scheme.
The volume of attenuation required is provided in the ‘storage
tanks' section of this report.

Raingardens

Raingardens are planted areas (usually close to buildings but

not immediately adjacent) that allow the diversion of a portion

of rainwater from either downpipes or the surrounding paved
surfaces. These techniques can be incorporated into the
landscaping plans for a site and are most effective where the
landscaping regime is designed with the aim of capturing as much
rainfall as possible. They can either allow infiltration into the
ground or have tanked systems for water retention, depending on
the site and soil conditions. There are also a number of vertical
raingardens attached to building walls with rainwater downpipes
diverted through a stacked series of planters.

As the proposed structure takes up the majority of the site area it
is not possible to incorporate raingardens into the scheme.

Bio-retention

This refers to a chain of landscaped features, potentially including
reed beds, filter drains, etc. designed to hold and treat surface
water. They are often used where there is a high risk of low-level
pollution, for example from road run-of. However, it does require
areas of open space. The design of a bio-retention system can
vary widely depending on site conditions and available space. At a
small scale this could include flow through planters or tree pits.

As the proposed structure takes up the majority of the site area it
is not possible to incorporate bio-retention into the scheme.

Permeable surfacing

Permeable hard surfaces which work in much the same way as
traditional impermeable surfaces apart from the ability to allow
rainwater to pass through. Permeable blocks are traditionally
used but there are now a range of permeable asphalt and resin
bound gravel pavings being used increasingly commonly.

Permeable surfaces can either allow infiltration into the ground or
have tanked systems for water retention, depending on the site
and soil conditions. They are suitable in even the most densely
built-up development. However, they're not well suited to roads
carrying heavy or fast motor traffic.



aktll

The Landscape Architects proposals do not include permeable
paving systems in the scheme.

Swales

These are dry ditches used as landscape features to allow the
storage, carriage and infiltration of rainwater and are often used as
linear features alongside roads, footpaths or rail lines. They can also
be integrated into the design of many open spaces.

As the proposed structure takes up the majority of the site area it is
not possible to incorporate swales into the scheme.

Detention basin / ponds

These are landscape features designed to store and in some cases
infiltrate rainwater. Detentions basins are usually dry, whereas

a pond should retain water. These features need areas of open
space but can often be combined with other sustainable drainage
techniques.

As the proposed structure takes up the majority of the site area it is
not possible to incorporate ponds into the scheme.

Discharge to tidal river / dock / canals

Discharging clean rainwater directly to tidal rivers, canals or

docks isn't normally a sustainable drainage technique. Other more
productive techniques should be used first. However, it is generally
more sustainable than discharging to the combined or surface
drainage systems. Residual surface water can be discharged to tidal
/ large waterbodies, in some cases with no limitation on volumes.
Some storage may be required to allow for outfalls becoming tide
locked. Care is needed to prevent scour (sediment removal) in the
receiving waterbody and potentially to prevent pollution. Consent
from the EA, the asset owner and (where applicable) the Canal and
River Trust is required.

There are no adjacent rivers or ponds and so discharge to a
watercourse will not be a viable disposal method.

Storage tanks

Storage tanks are single GRP (glass reinforced plastic) units usually
but not necessarily located below ground level which attenuate
rainwater for later slow release back into the drainage system

but do not provide the wider benefits of green infrastructure
sustainable drainage. They can also have the disadvantage that
pumping may be required to empty the tank into the drainage
system - especially if the tank is located at or below basement level.
Where tanks are designed for large storm events, care is needed to
ensure that they still perform a useful sustainable drainage function
for low order storms.

Geocellular storage tanks are similar to storage tanks except that
the volume is made up from multiple units rather than a single
tank meaning they can be more flexible in terms of shape to suit
constrained sites.

It is proposed that geo-cellular tanks are introduced as a form of
attenuation below the ground level to the east of the site and
below the Warehouse ground floor finished floor level to the south
of the site.

Itis believed that the most feasible disposal option for the site is to
discharge to the existing public sewers utilising the existing or new
outfalls. The approximate storage volume required for greenfield
rate of 2.65 litres/sec under the 1-in-100-year (plus 40 % climate
change) storm event from the building is 150 m3.

It is recommended that at this stage a cost and space allowance
is made for the storage volume of 150 m? in order to limit the
discharge rates to the Greenfield run-of rate of 2.65 I/sec in line
with Policy SI 13 of The London Plan 2021. An additional 10%
freeboard within the blue roofs is to be provided to meet the LBS
requirements.

The proposed attenuation features for the main building will
comprise blue roof systems covering part of the roof terraces and

a geo-cellular tank located below the landscaped area to the east
of the site. The proposed attenuation strategy for the existing
Warehouse building to the south-west of the site will consist of a
small geo-cellular tank with a storage volume of 15m? located below
the ground finished floor level. The intention is to accommodate the
majority of the required attenuation volume at roof utilising blue
roof systems. Any volume that cannot be accommodated at roof will
be provided in a geo-cellular storage tank located below the ground
level in order to allow gravity discharge into the public sewer. The
proposed discharge rates and volumes will be determined at the
next design stage. Provision of non-return valves at outfall points is
to be confirmed during the next design stage.

Oversized piping

Using larger than necessary pipework creates more room to store
rainwater. This would be potentially more sustainable than storage
tanks / geocellular storage (modular attenuation tank) if the

pipes drain by gravity and do not require pumping. However, this
option lacks the wider beneflts of the green infrastructure based
techniques.

Due to the restricted nature of the site the pipework would become
impractically large to provide the volume of storage required to
achieve the required run-of rate.

Design for exceedance

This involves designing areas within a site such that they will flood and
hold water during rare storm events (typically a frequency of once in ten
years or longer).

As the attenuation volume has been sized to accommodate the 1-in-100-
vear plus climate change event there is no need to design for exceedance.

Summary of the proposed SuDS strategy

The intention is to accommodate the majority of the required attenuation
volume for the main building at roof utilising blue roof systems. Any
volume that cannot be accommodated at roof will be provided in a geo-
cellular storage tank located below the ground level in the landscaped
area to the east of the site in order to allow a gravity discharge into

the public sewer. The proposed discharge rates and associated storage
volumes will be determined at the next design stage. The intention is also
to accommodate a small geo-cellular tank with a volume of 15m? below
the ground finished floor level of the existing Warehouse building to
allow gravity discharge into the public sewer running in Melior Street. The
discharge rate will be agreed with Thames Water by a way of submitting a
pre-planning enquiry. A pre-planning enquiry was sent on 11.11.20, Thames
Water responded on 16.11.20 confirming that a restricted discharge rate of
2.65 litres/sec into the public sewer from the development is acceptable
(see Appendix 2 of the Drainage Assessment report).

Three options have been considered in terms of surface water attenuation
strategy and they will need to be further investigated at the next stage of
the design (see Appendix 1 of the Drainage Assessment report). Options A
and B are based on a combination of blue roof systems covering a portion
of roof terraces and geo-cellular tanks below ground level in order to limit
the discharge rate to the Greenfield run-of rate of 2.65 I/sec in line with
Policy SI'13 of The London Plan 2021. Option C is considered as a secondary
option and it is based on blue roof systems covering all the roof terraces
(except for new level 13th terrace) in order to attenuate the majority of
the main building catchment area. The remaining landscaped area and the
existing Warehouse building will be attenuated via two small tanks located
below the ground level. It is worth mentioning the fact that this option will
be in line with LBS requirements to maximise the use of blue roof systems,
but on the other hand the greenfield runoff will be exceeded (from 2.65
litres/sec to 4 litres/sec).

Element Management stage Water quantity Water quality Amenity & Possible in
biodiversity scheme

Rainwater harvesting Prevention X X

Green/brown/ blue roof Source control

Raingardens Source control X

Bio-retention Source control X

Permeable surfacing Source control X X

Swales Source control X

Detention basin/ponds  Source control X

Discharge to tidal river /  Site control X X X

dock / canals

Storage tanks/ Site control X X

Geocellular storage

Oversized pumping Site control X X

Design for exceedance  Site control b4 X X

Figure 8.3 Summary of potential SuDS devices
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Option A

This will comprise of blue roof systems covering a portion of level
17th, 15th, 10th and 8th roof terrace, resulting in a total volume

of 43m3 and in a gravity discharge into the public sewers. The
remaining volume will be provided via a storage tank located below
ground level in the landscaped area to the east of the site with a
total volume of 100m3 and a small geo-cellular tank located below
the ground finished floor level of the existing Warehouse building
with a volume of 15m?3 to allow a gravity discharge into the public
sewers.

Option B

This will comprise of blue roof systems covering a portion of level
15th, 10th and 8th roof terrace, resulting in a total volume of 17m?
and in a gravity discharge into the public sewers. The remaining
volume will be provided via a storage tank located below ground
level with a total volume of 118m? in the landscaped area to the
east of the site and a small geo-cellular tank located below the
ground finished floor level of the existing Warehouse building with
a total volume of 15m? to allow gravity discharge into the public
sewers.

Option C

This will comprise of blue roof systems covering a portion of all the
roof terraces (level 1g9th, 17th, 15th, 10th and 8th) except for new
level 13th where it is intended not to have blue roof resulting in

a total volume of g4m3 and in a gravity discharge into the public
sewers. The remaining catchment area will be attenuated via a
storage tank located below ground level in the landscaped area
to the east of the site with a total volume of 42m3 and a small
geo-cellular tank located below the ground finished floor level

of the existing Warehouse building with a total volume of 15m?
to allow gravity discharge into the public sewers. This option is
based on the majority of the main building being attenuated via
blue roof systems covering all roof terraces (except for new level
13th terrace) and on the assumption that the maximum allowable
discharge in the sewer of 4 litres/sec can exceed the greenfield
run-off rate of 2.65 litres/sec.

The surface water attenuation strategy is based upon three new
outfall gravity connections into the public sewer: one in Melior
Street for the existing Warehouse building, one in St Thomas Street
for the blue-roof outfall discharge and one in Snowfields for the
geo-cellular tank outfall discharge. If the CCTV drainage survey at
the next stage of the design will prove that the existing 150mm
dia. public sewer running through the site can be divested and
the outfall into the public sewer running in St Thomas Street is
suitable for re-use then an alternative option could be to connect
the discharge from the below ground geo-cellular tank to the east
of the site into the existing outfall in the public sewer running in
St Thomas Street (see Appendix 1 of the Drainage Assessment
report). This will need to be confirmed via a CCTV drainage survey
of the existing drainage to be undertaken at the next stage of the
design.
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Conclusions

In accordance with the National Planning Policy Framework,
the site would be categorised as lying within Flood Zone

3a - an area assessed as having a 1in 100 or greater annual
probability of river flooding (>1%) or a 1 in 200 or greater
annual probability of flooding from the sea (>0.5%). However,
the site benefits from the presence of well maintained

flood defences along the River Thames. According to the
Environment Agency Product 4 data (see Appendix D), The
Thames Barrier and associated defence system has a1in
1000 year standard which means it ensures that flood risk is

managed up to an event that has 0.1% annual probability. This

is also confirmed by the Thames Estuary 2100 (2012) report.

In accordance with the NPPF, the proposed office, retail, cafe
are acceptable within Flood Zone 3a.

The "more vulnerable” uses of the development (medical
uses) are at first floor level and above and are therefore

at minimal risk of flooding. However, additional measures
including the presence and condition of flood defences, the
intention to raise the finished floor levels to protect the
building entrances up to breach level, the available warning
systems and the safe evacuation route further satisfy the
requirements of the Exception Test.

The site has been assessed as having very low probability of
flooding from rivers or tidal sources.

In the event of breach the occupants can evacuate to higher
levels and safely remain inside or can leave the site early
having been alerted by the Flood Warning Service.

The Developer should register for the Environment Agency's
Flood Warning Service as a precaution.

The site has been assessed as having low probability of
flooding from surcharging sewers.

The site has been assessed as having low probability of
flooding from groundwater sources.

The site has been assessed as having low probability of
flooding from artificial sources.

The site has been assessed as being at flood risk from surface
water flooding from St Thomas Street and Vinegar Yard. It

is recommended that the mitigation measures specified in
Sections 6.6 & 7.2 are implemented during the next design
stage. It is considered that the implementation of any of

the recommended measures would reduce the probability of
flooding from the surface water to low.

Temporary or permanent barriers should be provided to

the building entrances from flooding in a breach event. It is
concluded that given the large number of access points to
the building that a temporary level of protection would be
difficult to achieve, and therefore it is recommended that the
floor levels are set at or above the breach event level, as a
permanent protection.

The proposed redevelopment has an acceptable probability of
flooding within the terms and requirements of the National
Planning Policy Framework, subject to implementation of the
mitigation measures outlined in this report.

In order to comply with legislative requirements the existing
surface water discharge should be reduced to greenfield rate
of 2.65 litres/sec.

The comments stated above are based on information received
from other consultees. The flood risk classification of this site has
been based on the above observations, and the recommendations
stated.

4188 Vinegar Yard
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Property
Searches

Sewer Flooding

History Enquiry

Search address supplied: vinegard yard,49,St. Thomas Street,London,SE1
30QX

This search is recommended to check for any sewer flooding in a specific
address or area

TWUL, trading as Property Searches, are responsible in respect of the following:-
(i) any negligent or incorrect entry in the records searched;
(ii) any negligent or incorrect interpretation of the records searched;

(i) and any negligent or incorrect recording of that interpretation in the search
report

(iv) compensation payments

Thames Water Utilities Ltd
Property Searches, PO Box 3189, Slough SL1 4WW
DX 151280 Slough 13

searches@thameswater.co.uk
www.thameswater-propertysearches.co.uk

0845 070 9148
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Sewer Flooding

History Enquiry

History of Sewer Flooding

Is the requested address or area at risk of flooding due to overloaded
public sewers?

The flooding records held by Thames Water indicate that there have been
no incidents of flooding in the requested area as a result of surcharging
public sewers.

For your guidance:

e A sewer is “overloaded” when the flow from a storm is unable to pass
through it due to a permanent problem (e.g. flat gradient, small diameter).
Flooding as a result of temporary problems such as blockages, siltation,
collapses and equipment or operational failures are excluded.

e ‘“Internal flooding” from public sewers is defined as flooding, which enters
a building or passes below a suspended floor. For reporting purposes,
buildings are restricted to those normally occupied and used for
residential, public, commercial, business or industrial purposes.

e “At Risk” properties are those that the water company is required to
include in the Regulatory Register that is presented annually to the
Director General of Water Services. These are defined as properties that
have suffered, or are likely to suffer, internal flooding from public foul,
combined or surface water sewers due to overloading of the sewerage
system more frequently than the relevant reference period (either once or
twice in ten years) as determined by the Company’s reporting procedure.

e Flooding as a result of storm events proven to be exceptional and beyond
the reference period of one in ten years are not included on the At Risk
Register.

e Properties may be at risk of flooding but not included on the Register
where flooding incidents have not been reported to the Company.

e Public Sewers are defined as those for which the Company holds
statutory responsibility under the Water Industry Act 1991.

e |t should be noted that flooding can occur from private sewers and drains
which are not the responsibility of the Company. This report excludes
flooding from private sewers and drains and the Company makes no
comment upon this matter.

e For further information please contact Thames Water on
Tel: 0800 316 9800 or website www.thameswater.co.uk

Thames Water Utilities Ltd
Property Searches, PO Box 3189, Slough SL1 4WW
DX 151280 Slough 13

searches@thameswater.co.uk
www.thameswater-propertysearches.co.uk

0845 070 9148

®O0®
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Ground Model

The purpose of this section of the report is to highlight any risks
associated with geotechnical studies and underground structures.

Published Geology

London belongs to the Thames basin which is a broad syncline of
chalk occupied in its centre by sands and clays. Fluvial deposits
associated with the former deposits of the River Thames lie on
top of the bedrock. These different terraces are the remains of
the river's floodplains.

The Envirocheck Superficial Geology map (Figure 6.1) indicates
that the site is underlain by Alluvium. The Envirocheck Bedrock
Geology map in (Figure 6.2) indicates that the site is underlain by
London Clay Formation.
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Figure 6.1 Envirochek Superficial Geology map

Previous Site
Investigations

AKT has reviewed a previous ground investigation and combined
geotechnical and contamination assessment of the site carried
out in March 2012 by Ashdown Site Investigation Limited. The
purpose of the works was to:

Assess the expected geology and hydrogeology underlying
the site;

Establish the development history and most recent site use;
Identify potential sources of on-site and off-site
contamination;

Establish the potential for on-site migration of contamination
from off-site sources;

Identify sensitive receptors that may be at risk from any
contamination migrating from the site and develop a
preliminary conceptual model;

Assess ground and groundwater conditions prevailing at the
site;

Provide information to assist others in undertaking design of
foundations, ground floors and road pavements;

Test for the presence of potentially hazardous contamination
and gas in the ground;

Provide a quantitative contamination risk assessment; and
Provide a quantitative site specific conceptual model.

Anticipated Ground
Conditions

Boreholes located in close vicinity to the site were obtained from
the BGS archives and have been included in Appendix C of this
report. The locations of the boreholes and their relative ground
models are illustrations in Figures 6.3 and 6.5 .

Although BGS boreholes provide a good indication of the
likely conditions on the site, it is recommended that a full site
investigation is carried out in order to investigate the ground
conditions specific to the site and inform the foundations and
substructure design.

Published British Geological Survey maps, borehole records and
previous site investigation report indicate that the geology
underlying the site comprises Made Ground, Alluvium, Kempton
Park Gravel formation, London Clay and Woolwich & Reading Beds
(Lambeth Group).

Made Ground

Made ground, generally comprising silty sandy fine to coarse
gravel but locally comprising silty sandy clay with a variable
gravel content and cobbles was recorded at each exploratory hole
position. The gravel and cobble component of the soils variously
comprised brick, flint, concrete, coal, ash, clinker, crystalline

rock, quartz and glass. Wood, shells and metal were also locally
recorded within the made ground soils.

Made Ground, has been recorded to a depth varying from 1.2m

to 2m below ground level. The previous phase of works also
recorded several obstructions including concrete slabs and buried
foundations to be present within the made ground.

Superficial Geology

Map Lex Code Rock Name Rock Type Min and Max Age
Colour
ALV Alluvium Clay and Silt Flandrian -
Pleistocene
KPGR Kempton Park Gravel Sand and Gravel Devensian -
Formation |pswichian
LASI Langley Silt Member Silt Devensian -
Ipswichian
TPGR Taplow Gravel Formation Sand and Gravel Wolstanian -
Choklerian
PEAT Peat Peat [Unlithified Quaternary -
Deposits Coding Ryazanian
Scheme]

4188 Vinegar Yard | Desk Study

Alluvium

Underlying the made ground, firm silty clay containing a variable
proportion of carbonaceous matter, flint, shell fragments and
calcareous nodules was recorded 2.om below ground level. These
soils are considered to represent the Alluvium deposits indicated
on the published geological map.

Alluvium is predominantly made up of soft, compressible clays,
with localised organic pockets, silt and sand partings and peat
bands. They, along with the River Terrace Gravels, represent
ancient flood plain deposits that have become isolated as the
river cut down to lower levels. Alluvium is associated with the
production of methane ground gas due to a high level of organic
material.

The Alluvium deposits were recorded to depths of between 4.3m
and 6.4m during the previous phase of works undertaken at the
site.

Kempton Park Gravel formation

Underlying the Alluvium, historic Boreholes generally found

medium dense to dense sands and flint gravels to depths of
between 8.9om and 10.05m below ground level.

Although not indicated to be present on the site, these soils

are considered to be representative of the Kempton Park Gravel
Formation soils shown in the vicinity of the site on the published
geology map.

London Clay Formation

Beneath the Kempton Park gravel formation, the London Clay
formation comprises a stiff to very stiff grey fissured clay. With
depth, the clay becomes very stiff/hard, is frequently fissured
and can contain some inclusions and beds of weak mudstone and
siltstone.

Generally, the London Clay layer varied between 24m and 2gm
in thickness, where the depth of the borehole was sufficient to
reach the change in layer.

Woolwich & Reading Beds (Upper
Mottled Clay)

Woolwich & Reading Beds were recorded on the deepest
boreholes -2gm to -36m 0OD. This was the deepest rock formation
encountered on the site.

9
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Historic Boreholes
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6.4 Hydrogeology and
Hydrology

6.4.1 Environment Agency
Classification

A Principal Aquifer is defined by the Environment Agency (EA) as
layers of rock or drift deposits that have high inter granular and/
or fracture permeability - meaning they usually provide a high
level of water storage. They may support water supply and/or
river base flow on a strategic scale.

A Secondary A Aquifer is defined by the Environment Agency

as permeable layers capable of supporting water supplies at a
local rather than strategic scale, and in some cases forming an
important source of base flow to rivers.

A Secondary B Aquifer is defined by the Environment Agency as
predominantly lower permeability layers which may store and
yield limited amounts of groundwater due to localised features
such as fissures, thin permeable horizons and weathering.

A Secondary Undifferentiated (U) Aquifer is assigned by the
Environment Agency in cases where it has not been possible to
attribute either category A or B to a rock type.

Unproductive Strata have negligible permeability and are
generally regarded as not containing groundwater in exploitable
quantities.
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s.‘l 1 .. ’
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Principal Aquifer
Secondary A Aquifer
Secondary B Aquifer
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Unproductive Strata

Unknown T =3
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Figure 6.4 Envirocheck superficial Hydrology map.

6.4.2 Hydrogeology

The superficial Alluvium expected beneath the site is classified
as a Secondary Undifferentiated Aquifer. The Secondary
Undifferentiated Aquifer designation is usually given in cases
where it has not been possible to attribute either Secondary A or
B status to a rock type. In most cases, this means that the layer
in question may have not previously been designated as both
‘minor’ and ‘non-aquifer’ in different locations due to the variable
characteristics of the rock type.

The London Clay Formation expected at depth beneath the
site is classified as Unproductive Strata, as per the Envirocheck
Groundwater Vulnerability map (Figure 6.7). Unproductive
Strata are deposits with low permeability that have negligible
significance for water supply or river base flow.
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nvirocheck Bedrock Aquifer map.

6.4.3 Source Protection Zone

The €A have defined Source Protection Zones (SPZ's) for
groundwater sources such as wells, boreholes and springs used
for public drinking water supply. The zones are defined by the EA
as outlined below:

oo The Inner Protection Zone is the distance travelled by
groundwater from any point below the water table to the
abstraction in 5o days for a particular area. It has a minimum
radius of som.

oo The Outer Protection Zone is the distance travelled by
groundwater from any point below the water table to the
abstraction in 400 days for a particular area. It has a minimum
radius of 250m.

oo The Total Catchment Zone is the area around the abstraction
within which all groundwater recharge is presumed to be
discharged to the source.

The SPZ Map from Envirocheck indicates that the site is not
located within a Protection Zone (Figure 6.7). It is likely that
the ground water abstractions are from the Chalk Aquifer. This
means that there is no risk of pollutants or contaminants from the
site making their way into a source of drinking water.

Geological Classes Soil Classes
High (H) 1,2,3,U

Major Aquifer

Intermadiate () 1,2
(Highly Permaable)

Low

High (H)1,2,3,U

MllllﬂyPormonblcl Imenmediate 1.2

——

HOoOoEdOm

Low

Non Aquifer
{Negligibly Permeable)

Wateror Sea
Drift Depasit

Figure 6.6 Envirochéck Combined Surface Geology map .
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6.4.4 Ground Water Level

The cessation of abstraction from the chalk after the mid-
1960’'sfor industrial purposes caused groundwater levels to

rise throughout the London basin. General Aquifer Research,
Development and Investigation Team (GARDIT) was developed
in order to minimise and ultimately halt the groundwater rise,
but the EA's view is that rising groundwater no longer poses a
problem and underground infrastructure is no longer threatened
by inundation.

BGS borehole logs record groundwater first being struck at 3.4m
below ground level to 4.6m below ground level, which indicates
the water table to generally be found within the Alluvium layer.
It should also be noted that groundwater levels are subject to
variations caused by changes in the local drainage conditions
and also by seasonal effects and as a result will be confirmed by
standpipes in the ongoing SI.

6.4.5 Hydrology

The subterranean or underground rivers of London are the
tributaries of the River Thames and River Lea that were built over
during the growth of the metropolis of London. The rivers now
flow through underground culverts. Figure xx depicts the location
of the rivers/culverts which can be cross checked through the
Envirocheck Superficial Geology map (Figure 6.1).

The nearest significant surface water feature is River Thames
located some 474m to the north of the site.
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Flgure 6.7 Envirocheck Source Protection zone map
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Product 4 (Detailed Flood Risk) for: St Vinegar Yard, St Thomas Street, SE1 9AB
Requested by: Thomas Mealey, AKT Il

Reference: KSL 102387 LB

Date: 17 October 2018

Contents

Flood Map for Planning (Rivers and Sea)

Flood Map Extract

Thames Estuary 2100 (TE2100)

Thames Tidal Upriver Breach Inundation Modelling 2017
Thames Tidal Upriver Breach Inundation Modelling Map
Site Node Locations Map

Defence Details

Recorded Flood Events Data

Recorded Flood Events Outlines Map

Additional Information

The information provided is based on the best data available as of the date of this letter.

You may feel it is appropriate to contact our office at regular intervals, to check whether any amendments/ improvements to the data for this location
have been made. Should you re-contact us after a period of time, please quote the above reference in order to help us deal with your query.

Please refer to the Open Government Licence which explains the permitted use of this information.

Orchard House, Endeavour Park, London Road, Addington, West Malling, Kent, ME19 5SH.
Customer services line: 020 8474 6848

Email: kslenquiries@environment-agency.gov.uk

Website: https://www.gov.uk/government/organisations/environment-agency
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Flood Map for Planning (Rivers and Sea)
The Flood Map:

Our Flood Map shows the natural floodplain for areas at risk from river and tidal flooding. The floodplain is specifically mapped ignoring the presence
and effect of defences. Although flood defences reduce the risk of flooding they cannot completely remove that risk as they may be over topped or
breached during a flood event.

The Flood Map indicates areas with a 1% (0.5% in tidal areas), Annual Exceedance Probability (AEP) - the probability of a flood of a particular
magnitude, or greater, occurring in any given year, and a 0.1% AEP of flooding from rivers and/or the sea in any given year. In addition, the map also
shows the location of some flood defences and the areas that benefit from them.

The Flood Map is intended to act as a guide to indicate the potential risk of flooding. When producing it we use the best data available to us at the
time and also take into account historic flooding and local knowledge. The Flood Map is updated on a quarterly basis to account for any amendments
required. These amendments are then displayed on the internet at https://www.gov.uk/check-flood-risk

At this Site:

The Flood Map shows that this site lies within the outline of Flood Zone 3. This zone comprises land assessed as having a 0.5% (1 in 200) or greater
annual probability of tidal flooding.

Enclosed is an extract of our Flood Map which shows this information for your area.
Method of production

The Flood Map at this location has been derived using detailed modelling of the tidal River Thames through the Thames Tidal Defences Study
completed in 2006 by Halcrow Ltd.

Orchard House, Endeavour Park, London Road, Addington, West Malling, Kent, ME19 5SH.
Customer services line: 020 8474 6848

Email: kslenquiries@environment-agency.gov.uk

Website: https://www.gov.uk/government/organisations/environment-agency




Detailed FRA/FCA Map centred on SE1 9AB created 17 October 2018 [Ref: KSL 102387 LB]
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Flood Map for Planning
(assuming no defences)

Flood Zone 3 shows the area that could be
affected by flooding:
— from the sea with a 0.5% or greater
chance of occurring each year
— or from a river with a 1% or greater
chance of occurring each year.
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Flood Zone 2 shows the extent of an extreme
flood from rivers or the sea with up to a 0.1%
chance of occurring each year.

© Environment Agency copyright and / or database rights 2018. All rights reserved. © Crown Copyright and database right. All rights reserved. Environment Agency, 100026380, 2018.
Contact Us: National Customer Contact Centre, PO Box 544, Rotherham, S60 1BY. Tel: 03708 506 506 (Mon-Fri 8-6). Email: enquiries@environment-agency.gov.uk
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Thames Estuary 2100 (TE2100)

You have requested in-channel flood levels for the tidal river Thames. These have been taken from the Thames Estuary 2100 study completed by
HR Wallingford in 2008. The modelled node closest to your site is 2.36; the locations of nearby nodes are also shown on the enclosed map.

Details about the TE2100 plan

The TE2100 plan is now live and within it are a set of levels on which the flood risk management strategy is based. The plan is the overarching flood
management strategy for the Thames Estuary and therefore any development planning should be based on the same underlying data.

Details about the TE2100 in-channel levels

The TE2100 in-channel levels take into account operation of the Thames Barrier when considering future levels. The Thames Barrier requires regular
maintenance and with additional closures the opportunity for maintenance will be reduced. When this happens, river levels — for which the Barrier
would normally shut for the 2008 epoch — will have to be allowed through to ensure that the barrier is not shut too often. For this reason, levels upriver
of the barrier will increase and the tidal walls will need to be heightened to match.

Why is there no return period for levels upriver of the barrier?

The levels upriver of the barrier are the highest levels permitted by the operation of the Thames Batrrier. If levels and flows are forecast to be any
higher, the Thames Barrier would shut, ensuring that the tide is blocked and the river maintained to a low level. For this reason the probability of any
given water level upriver of the Barrier is controlled and therefore any associated return period becomes irrelevant. The Thames Barrier and associated
defence system has a 1 in 1000 year standard which means it ensures that flood risk is managed up to an event that has a 0.1% annual probability.
The probability of water levels upriver is ultimately controlled by the staff at the Thames Barrier.

For further information about the Thames Barrier please visit our website at:
https://www.gov.uk/the-thames-barrier

Orchard House, Endeavour Park, London Road, Addington, West Malling, Kent, ME19 5SH.
Customer services line: 020 8474 6848

Email: kslenquiries@environment-agency.gov.uk

Website: https://www.gov.uk/government/organisations/environment-agency




TE2100 2008 levels:

Levels downriver of the Thames Barrier are 0.1% AEP (1 in 1000) and levels upriver are the highest levels permitted by the Thames Barrier,
described as the Maximum Likely Water Levels (MLWLSs). The defence levels (left defence, right defence) are the minimum levels to which the

defences should be built.

Allow for future
defence raising to a

Extreme Left Right level of...
water defence | defence | Left Bank Right
Location Node Easting Northing | level (m) (m) (m) (m) Bank (m)
2.34 531841 | 180694 4.82 5.41 5.41 6.35 6.35
2.35 532671 180524 4.81 5.41 5.41 6.35 6.35
4.81 5.41 5.41 6.35 6.35
4.81 5.28 5.28 6.35 6.35
Tower 2.36 533437 180397 4.80 5.28 5.28 6.35 6.35
2.37 534519 179917 4.78 5.28 5.28 6.35 6.35
2.38 535264 180141 4.76 5.28 5.28 6.35 6.35
4.75 5.28 5.28 6.35 6.35
4.75 5.23 5.23 6.20 6.20

Orchard House, Endeavour Park, London Road, Addington, West Malling, Kent, ME19 5SH.
Customer services line: 020 8474 6848
Email: kslenquiries@environment-agency.gov.uk

Website: https://www.gov.uk/government/organisations/environment-agency
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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)
2.34 531841 180694 5.31 5.85 5.85 6.35
2.35 532671 180524 5.31 5.85 5.78 6.35
Tower 2.36 533437 180396 5.30 5.85 5.77 6.35
2.37 534519 179917 5.27 5.85 5.76 6.35
2.38 535264 180141 5.27 5.85 5.75 6.35
5.26 5.85 5.74 6.35
5.26 5.70 5.74 6.20

Orchard House, Endeavour Park, London Road, Addington, West Malling, Kent, ME19 5SH.
Customer services line: 020 8474 6848

Email: kslenquiries@environment-agency.gov.uk

Website: https://www.gov.uk/government/organisations/environment-agency




Thames Tidal Upriver Breach Inundation Modelling - 2017

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

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

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

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

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

development sites within London.

Modelled levels in

Natenarond | macon or s

Likely Water Level

Node Easting Northing 2014 2100
1 533050 179986 | Nil return 4.43
2 533073 179970 Nil return 4.38
3 533107 179955 | Nil return 412
4 533139 179940 § Nil return 3.83
5 533067 179953 ] Nil return 4.39
6 533117 179926 § Nil return 3.69
7 533055 179935 ] Nil return 4.38
8 533078 179925 ] Nil return 3.76
9 533096 179913 3.34 3.69
10 533057 179912 Nil return 4,13

Orchard House, Endeavour Park, London Road, Addington, West Malling, Kent, ME19 5SH.

Customer services line: 020 8474 6848
Email: kslenquiries@environment-agency.gov.uk

Website: https://www.gov.uk/government/organisations/environment-agency
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Upriver Breach Inundation Modelling Map centred on SE1 9AB created 17 October 2018
[Ref: KSL 102387 LB]
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Thames Tidal Upriver Breach Inundation
Modelling 2017

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

The modelling is based on the 2008 TE2100
in-channel levels, with an allowance for climate
change for epoch 2100.

© Environment Agency copyright and / or database rights 2018. All rights reserved. © Crown Copyright and database right. All rights reserved. Environment Agency, 100026380, 2018.
Contact Us: National Customer Contact Centre, PO Box 544, Rotherham, S60 1BY. Tel: 03708 506 506 (Mon-Fri 8-6). Email: enquiries@environment-agency.gov.uk
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Defence Details

The design standard of protection of the flood defences in this area of the Thames is 0.1% AEP; they are designed to defend London up toa 1in
1000 year tidal flood event. The defences are all raised, man-made and privately owned. It is the riparian owners’ responsibility to ensure that they
are maintained to a crest level of 5.28 m AODN (the Statutory Flood Defence Level in this reach of the Thames). We inspect them twice a year to
ensure that they remain fit for purpose. The current condition grade for defences in the area is 2 (good), on a scale of 1 (very good) to 5 (very poor).
For more information on your rights and responsibilities as a riparian owner, please see our document ‘Living on the edge’ found on our website at:

https://www.gov.uk/government/publications/riverside-ownership-rights-and-responsibilities

There are no planned improvements in this area. Please see the ‘Thames Estuary 2100’ document on our website for the short, medium and long
term Flood Risk Management strategy for London:

https://www.gov.uk/government/publications/thames-estuary-2100-te2100

Areas Benefiting from Flood Defences

This site is within an area benefiting from flood defences, as shown on the enclosed extract of our Flood Map. Areas benefiting from flood defences
are defined as those areas which benefit from formal flood defences specifically in the event of flooding from rivers with a 1% (1 in 100) chance in
any given year, or flooding from the sea with a 0.5% (1 in 200) chance in any given year.

If the defences were not there, these areas would be flooded. An area of land may benefit from the presence of a flood defence even if the defence
has overtopped, if the presence of the defence means that the flood water does not extend as far as it would if the defence were not there.

Orchard House, Endeavour Park, London Road, Addington, West Malling, Kent, ME19 5SH.
Customer services line: 020 8474 6848

Email: kslenquiries@environment-agency.gov.uk

Website: https://www.gov.uk/government/organisations/environment-agency
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Recorded Flood Events Data

We hold records of historic flood events from rivers and the sea. Information on the floods that may have affected the area local to your site is
provided below and in the enclosed map (if relevant).

Flood Event Data

1928 — The site was within approximately 200 m of the tidal flooding on the night of the 6th and morning of the 7th January. There was overtopping
in the area during a storm surge (which coincided with high fresh water flows). An approximate level in the Thames at the time was 5.18 m AODN.

Due to the fact that our records are not comprehensive, we would advise that you make further enquiries locally with specific reference to flooding at
this location. You should consider contacting the relevant Local Planning Authority and/or water/sewerage undertaker for the area.

We map flooding to land, not individual properties. Our historic flood event record outlines are an indication of the geographical extent of an
observed flood event. Our historic flood event outlines do not give any indication of flood levels for individual properties. They also do not imply that
any property within the outline has flooded internally.

Please be aware that flooding can come from different sources. Examples of these are:

from rivers or the sea;

surface water (i.e. rainwater flowing over or accumulating on the ground before it is able to enter rivers or the drainage system);
overflowing or backing up of sewer or drainage systems which have been overwhelmed,

groundwater rising up from underground aquifers

Currently the Environment Agency can only supply flood risk data relating to the chance of flooding from rivers or the sea. However you should be
aware that in recent years, there has been an increase in flood damage caused by surface water flooding and drainage systems that have been
overwhelmed.

Orchard House, Endeavour Park, London Road, Addington, West Malling, Kent, ME19 5SH.
Customer services line: 020 8474 6848

Email: kslenquiries@environment-agency.gov.uk

Website: https://www.gov.uk/government/organisations/environment-agency
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Flood Zone 2 shows the extent of an extreme

flood from rivers or the sea with up to a 0.1%
chance of occurring each year.
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Additional Information

Information Warning - OS background mapping

The mapping of features provided as a background in this product is © Ordnance Survey. It is provided to give context to this product. The Open
Government Licence does not apply to this background mapping. You are granted a non-exclusive, royalty free, revocable licence solely to view the
Licensed Data for non-commercial purposes for the period during which the Environment Agency makes it available. You are not permitted to copy,
sub-license, distribute, sell or otherwise make available the Licensed Data to third parties in any form. Third party rights to enforce the terms of this
licence shall be reserved to OS.

Planning advice and guidance

The Environment Agency are keen to work with partners to enable development which is resilient to flooding for its lifetime and provides wider
benefits to communities. If you have requested this information to help inform a development proposal, then we recommend engaging with us as
early as possible by using the pre-application form available from our website:
https://www.gov.uk/government/publications/pre-planning-application-enquiry-form-preliminary-opinion

Complete the form in the link and email back to kslplanning@environment-agency.gov.uk

We recognise the value of early engagement in development planning decisions. This allows complex issues to be discussed, innovative solutions
to be developed that both enables new development and protects existing communities. Such engagement can often avoid delays in the planning
process following planning application submission, by reaching agreements up-front. We offer a charged pre-application advice service for
applicants who wish to discuss a development proposal.

We can also provide a preliminary opinion for free which will identify environmental constraints related to our responsibilities including flooding,
waste, land contamination, water quality, biodiversity, navigation, pollution, water resources, foul drainage or Environmental Impact Assessment.

Orchard House, Endeavour Park, London Road, Addington, West Malling, Kent, ME19 5SH.
Customer services line: 020 8474 6848

Email: kslenquiries@environment-agency.gov.uk

Website: https://www.gov.uk/government/organisations/environment-agency
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Flood Risk Assessments guidance
Flood risk standing advice for applicants
In preparing your planning application submission, you should refer to the Environment Agency’s Flood Risk Standing Advice and the Planning

Practice Guidance for information about what flood risk assessment is needed for new development in the different Flood Zones. This information
can be accessed via:

https://www.gov.uk/flood-risk-assessment-standing-advice

http://planningguidance.planningportal.gov.uk/

https://www.gov.uk/qguidance/flood-risk-assessment-for-planning-applications

https://www.gov.uk/quidance/flood-risk-and-coastal-change

You should also consult the Strategic Flood Risk Assessment and flood risk local plan policies produced by your local planning authority.

You should note that:

1. Information supplied by the Environment Agency may be used to assist in producing a Flood Risk Assessment where one is required, but
does not constitute such an assessment on its own.

2. This information covers flood risk from main rivers and the sea, and you will need to consider other potential sources of flooding, such as
groundwater or overland runoff. You should discuss surface water management with your Lead Local Flood Authority.

3. Where a planning application requires a FRA and this is not submitted or deficient, the Environment Agency may well raise an objection due
to insufficient information

Orchard House, Endeavour Park, London Road, Addington, West Malling, Kent, ME19 5SH.
Customer services line: 020 8474 6848

Email: kslenquiries@environment-agency.gov.uk

Website: https://www.gov.uk/government/organisations/environment-agency
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Surface Water

We have provided two national Surface Water maps, under our Strategic Overview for flooding, to your Lead Local Flood Authority who are
responsible for local flood risk (i.e. surface runoff, ground water and ordinary watercourse), which alongside their existing local information will help
them in determining what best represents surface water flood risk in your area.

Your Lead Local Flood Authority have reviewed these and determined what it believes best represents surface water flood risk. You should
therefore contact this authority so they can provide you with the most up to date information about surface water flood risk in your area.

You may also wish to consider contacting the appropriate relevant Local Planning Authority and/or water/sewerage undertaker for the area. They
may be able to provide some knowledge on the risk of flooding from other sources. We are working with these organisations to improve knowledge
and understanding of surface water flooding.

Orchard House, Endeavour Park, London Road, Addington, West Malling, Kent, ME19 5SH.
Customer services line: 020 8474 6848

Email: kslenquiries@environment-agency.gov.uk

Website: https://www.gov.uk/government/organisations/environment-agency
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