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1. Introduction

1.1. Aegaea were commissioned by Surrey County Council to undertake a Flood Risk Assessment
(FRA) to facilitate a planning application for the proposed development. This FRA has been
prepared in accordance with the requirements set out in the National Planning Policy

Framework (NPPF) and the associated Planning Practice Guidance.

1.2, This FRA is intended to support a full planning application and as such the level of detail

included is commensurate and subject to the nature of the proposals.

Site Overview

1.3. The site of the proposed development is Thames Young Mariners Base, Riverside Drive, Ham,
Richmond, TW10 7RX (Figure 1).

Figure 1: Site Location (Base map and data from OpenStreetMap and OpenStreetMap Foundation (CC-BY-SA). ©

https://www.openstreetmap.org and contributors)
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1.4.

1.5.

1.6.

It is understood that the proposed development is for the demolition of existing buildings and
construction of replacement buildings with associated residential accommodation, changing
block, replacement staff accommodation and outdoor activity equipment including high ropes,
climbing wall, coasteering course, supporting pontoons with associated hard and soft

landscaping and parking.

The buildings on site will be referred to as set out in Figure 2 throughout this report.

Figure 2: Site Location (Base map and data from OpenStreetMap and OpenStreetMap Foundation (CC-BY-SA). ©

https://www.openstreetmap.org and contributors)

Review of the topographic survey (Appendix B) shows that land levels fall across the site in a
northerly direction towards the lake. There is a hill in the centre of the site which reaches a
maximum of 8.81m AOD. The lowest point is 4.42m AOD to the north of the Existing Main
Building. Land levels rise to the east towards the access road to levels to between 7.7m and

7.9m AOD.
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1.7.

1.8.

Environment Agency Light Detection and Ranging (LiDAR) data Digital Terrain Model has been
used to review the topography of the site in relation to the surrounding area (Figure 3).

9!“@‘ -,

™} site Location

— Tm Contours
Elevation

9.61m AOD

Figure 3: Site Topography(Base map and data from OpenStreetMap and OpenStreetMap Foundation (CC-BY-SA). ©
https://www.openstreetmap.org and contributors. Contains public sector information licensed under the Open Government

Licence v3.0)

Richmond Council is the Local Planning Authority (LPA) for the site and also the designated Lead
Local Flood Authority (LLFA). The site sits within the Environment Agency's Kent South London

and East Sussex region.
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1.9. UK government planning guidance states' that an FRA is required for developments which are:
e inflood zone 2 or 3 including minor development and change of use
e more than 1 hectare (ha) in flood zone 1

e lessthan 1 ha in flood zone 1, including a change of use in development type
to a more vulnerable class (for example from commercial to residential),
where they could be affected by sources of flooding other than rivers and the

sea (for example surface water drains, reservoirs)

e inan area within flood zone 1 which has critical drainage problems as notified

by the Environment Agency
1.10.  The site is located within Flood Zone 3. According to NPPF Footnote 59 an FRA is required.

1.11.  The objective of this FRA is to demonstrate that the proposals are acceptable in terms of flood
risk. This report summarises the findings of the study and specifically addresses the following

issues in the context of the current legislative regime:

e  Fluvial flood risk
e Surface water flood risk

e Risk of flooding from other sources

Thttps://www.gov.uk/guidance/flood-risk-assessment-for-planning-applications#when-you-need-an-

assessment
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2. Planning Policy

2.1.  Inappropriate development in a flood risk area could pose significant risk in terms of personal
safety and damage to property for the occupiers of the development or for people elsewhere.
The approach taken in the assessment of flood risk at the planning stage is set out in national,
regional, and local planning policy and associated guidance. This section summarises the key

policies and guidance relevant to the proposed development.

2.2.  The National Planning Policy Framework? (NPPF) (DLUHC, 2023) which includes UK Government

policy on development and flood risk states:

165. Inappropriate development in areas at risk of flooding should be avoided by
directing development away from areas at highest risk (whether existing or future).
Where development is necessary in such areas, the development should be made

safe for its lifetime without increasing flood risk elsewhere.

173. 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:

a) 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;

b) the development is appropriately flood resistant and resilient such that, in the
event of a flood, it could be quickly brought back into use without significant

refurbishment;

¢) it incorporates sustainable drainage systems, unless there is clear evidence

that this would be inappropriate;

https://www.gov.uk/guidance/national-planning-policy-framework, last updated Dec 2023
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d) any residual risk can be safely managed; and

e) safe access and escape routes are included where appropriate, as part of an

agreed emergency plan.

174. Applications for some minor development and changes of use should not be
subject to the sequential or exception tests but should still meet the requirements

for site-specific flood risk assessments set out in footnote 55.
2.3.  Footnote 59 of the NPPF states:

A site-specific flood risk assessment should be provided for all development in Flood
Zones 2 and 3. In Flood Zone 1, an assessment should accompany all proposals
involving: sites of 1 hectare or more; land which has been identified by the
Environment Agency as having critical drainage problems; land identified in a
strategic flood risk assessment as being at increased flood risk in future; or land that
may be subject to other sources of flooding, where its development would introduce

a more vulnerable use.

2.4.  Flood Zones in England are defined as follows:

Table 1: Flood Zone Definitions

Flood Zone Definition

Land having less than 1 in 1,000 annual probability of river or sea

Zone 1 Low Probabilit
one 1 LowFrobabiity flooding (all land outside Zones 2 and 3).

Land having between a 1 in 100 and 1 in 1,000 annual probability
Zone 2 Medium Probability of river flooding; or land having between a 1in 200 and 1 in 1,000

annual probability of sea flooding.

Land having a 1in 100 or greater annual probability of river
Zone 3a High Probability flooding; or Land having a 1 in 200 or greater annual probability of
sea flooding.

This zone comprises land where water from rivers or the sea has to

flow or be stored in times of flood. The identification of functional

Zone 3b The Functional
floodplain should take account of local circumstances and not be

Floodplain
P defined solely on rigid probability parameters. Functional

floodplain will normally comprise:
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2.5.

2.6.

2.7.

land having a 3.3% or greater annual probability of flooding, with

any existing flood risk management infrastructure operating

effectively; or

land that is designed to flood (such as a flood attenuation

scheme), even if it would only flood in more extreme events (such

as 0.1% annual probability of flooding).

Local planning authorities should identify in their Strategic Flood

Risk Assessments areas of functional floodplain and its boundaries

accordingly, in agreement with the Environment Agency. (Not

separately distinguished from Zone 3a on the Flood Map)

demonstrate how any flood risks will be managed over the lifetime of the development.

development in the region.

region. It states:

- A. Current and expected flood risk from all sources (as defined in paragraph 9.2.12)
across London should be managed in a sustainable and cost-effective way in
collaboration with the Environment Agency, the Lead Local Flood Authorities,

developers and infrastructure providers.

- B. Development Plans should use the Mayor's Regional Flood Risk Appraisal and
their Strategic Flood Risk Assessment as well as Local Flood Risk Management
Strategies, where necessary, to identify areas where particular and cumulative flood
risk issues exist and develop actions and policy approaches aimed at reducing these
risks. Boroughs should cooperate and jointly address cross-boundary flood risk issues

including with authorities outside London.

- C. Development proposals should ensure that flood risk is minimised and mitigated,
and that residual risk is addressed. This should include, where possible, making space

for water and aiming for development to be set back from the banks of watercourses.

aegaeda

Flood risk, water and environment

An FRA should be appropriate to the scale, nature, and location of the development. It should

identify and assess the risk from all sources of flooding to and from the development and

The London Plan prepared by the Greater London Authority in 2021 sets out the policies for

Policy SI 12 Flood risk management outlines the requirements for new development within the
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2.8.

- D. Developments Plans and development proposals should contribute to the
delivery of the measures set out in Thames Estuary 2100 Plan. The Mayor will work
with the Environment Agency and relevant local planning authorities, including
authorities outside London, to safeguard an appropriate location for a new Thames

Barrier.

- E. Development proposals for utility services should be designed to remain
operational under flood conditions and buildings should be designed for quick

recovery following a flood.

- F. Development proposals adjacent to flood defences will be required to protect
the integrity of flood defences and allow access for future maintenance and
upgrading. Unless exceptional circumstances are demonstrated for not doing so,
development proposals should be set back from flood defences to allow for any
foreseeable future maintenance and upgrades in a sustainable and cost-effective

way.

- G. Natural flood management methods should be employed in development
proposals due to their multiple benefits including increasing flood storage and

creating recreational areas and habitat.

region. It states:

- A Lead Local Flood Authorities should identify - through their Local Flood Risk
Management Strategies and Surface Water Management Plans - areas where there
are particular surface water management issues and aim to reduce these risks.
Increases in surface water run-off outside these areas also need to be identified and
addressed. - B. Development proposals should aim to achieve greenfield run-off
rates and ensure that surface water run-off is managed as close to its source as
possible. There should also be a preference for green over grey features, in line with

the following drainage hierarchy:

1. rainwater use as a resource (for example rainwater harvesting, blue roofs for

irrigation)

2. rainwater infiltration to ground at or close to source

aegaeda
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3. rainwater attenuation in green infrastructure features for gradual release (for

example green roofs, rain gardens)

4. rainwater discharge direct to a watercourse (unless not appropriate)
5. controlled rainwater discharge to a surface water sewer or drain

6. controlled rainwater discharge to a combined sewer.

- C. Development proposals for impermeable surfacing should normally be resisted
unless they can be shown to be unavoidable, including on small surfaces such as front

gardens and driveways.

- D. Drainage should be designed and implemented in ways that promote multiple
benefits including increased water use efficiency, improved water quality, and

enhanced biodiversity, urban greening, amenity and recreation.

2.9.  The Local Plan prepared by the Local Planning Authority, Richmond Council, sets out the

policies for development in the local area.

2.10. Policy LP 21.1 Flood Risk and Sustainable Drainage outlines the requirements for new

development within the area. It states:

All developments should avoid, or minimise, contributing to all sources of flooding,
including fluvial, tidal, surface water, groundwater and flooding from sewers, taking
account of climate change and without increasing flood risk elsewhere. Development
will be guided to areas of lower risk by applying the 'Sequential Test' as set out in
national policy guidance, and where necessary, the 'Exception Test' will be applied.
Unacceptable developments and land uses will be refused in line with national policy
and guidance, the Council's Strategic Flood Risk Assessment (SFRA) and as outlined
in the table below.

In Flood Zones 2 and 3, all proposals on sites of 10 dwellings or more or 1000sgm of
non-residential development or more, or on any other proposal where safe
access/egress cannot be achieved, a Flood Emergency Plan must be submitted.
Where a Flood Risk Assessment is required, on-site attenuation to alleviate fluvial
and/or surface water flooding over and above the Environment Agency's floodplain

compensation is required where feasible.

aegaea
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211,

2.12.

2.13.

development within the area. It states:

The Council will require the use of Sustainable Drainage Systems (SuDS) in all
development proposals. Applicants will have to demonstrate that their proposal

complies with the following:
- A reduction in surface water discharge to greenfield run-off rates wherever feasible.

- Where greenfield run-off rates are not feasible, this will need to be demonstrated
by the applicant, and in such instances, the minimum requirement is to achieve at
least a 50% attenuation of the site's surface water runoff at peak times based on the

levels existing prior to the development.

development within the area. It states:

Applicants will have to demonstrate that their proposal complies with the following:

- Retain the effectiveness, stability and integrity of flood defences, river banks and

other formal and informal flood defence infrastructure.

- Ensure the proposal does not prevent essential maintenance and upgrading to be
carried out in the future. - Set back developments from river banks and existing flood
defence infrastructure where possible (16 metres for the tidal Thames and 8 metres

for other rivers).

- Take into account the requirements of the Thames Estuary 2100 Plan and the River
Thames Scheme, and demonstrate how the current and future requirements for flood

defences have been incorporated into the development.

- The removal of formal or informal flood defences is not acceptable unless this is

part of an agreed flood risk management strategy by the Environment Agency.

Policy LP 21.3 Flood Risk and Sustainable Drainage outlines the requirements for new

Policy LP 21.4 Flood Risk and Sustainable Drainage outlines the requirements for new

The Sequential and Exception Tests are applied in specific cases defined by UK Government

policy. Their purpose is to drive development to areas of low flood risk and to support

developments which improve flood risk for developments in areas at risk of flooding.

aegaeda
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Sequential Test

2.14. The Sequential Test is deemed to be passed as the application is for the development of the

extant use and replacement of improved facilities and more flood resilient buildings.

Exception Test

2.15. The Exception Test is applied to sites based on the Flood Zone and the nature of the
development. As the proposed development consists of an extension it would be classed as

'‘More Vulnerable' in line with government development use classes.

2.16. The Flood Risk Vulnerability Classification table®* provided below in Table 2 shows which

vulnerabilities are appropriate in each Flood Zone.

2.17. The proposed development is located within Flood Zones 1, 2 and 3 and the proposed

development is classified as ‘Less Vulnerable’ and 'More Vulnerable'.

Table 2: Flood risk vulnerability and flood zone ‘incompatibility’

Flood Risk Vulnerability Classification

Essential Highly More Less Water
Infrastructure = Vulnerable Vulnerable Vulnerable Compatible
Zone 1 v v v v v
Exception Test
Zone 2 v ] v v N4
required
Exception Test Exception Test
Zone 3a ) X . v v
required required

Exception Test
Zone 3b ) X X X V4
required

2.18. For the Exception Test to be passed, the proposed development must meet the following

criteria:

3https://www.gov.uk/guidance/flood-risk-and-coastal-change#table2
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A. It must be demonstrated that the development provides wider sustainability benefits to
the community that outweigh the flood risk, as informed by a Strategic Flood Risk

Assessment;

B. A Flood Risk Assessment demonstrates that the development will be safe, without

increasing flood risk elsewhere, and, where possible, will reduce flood risk overall.

2.19.  Part A ofthe Exception Test is outside the scope of this FRA. The planning application submitted
by the client is required is to be accompanied by an FRA which shows that the development can
meet the requirements of the Part B of the Exception Test, with an overall reduction of flood risk

to the site and surrounding area.

2.20. This flood risk assessment has been prepared with due consideration to the above local and

national policy.

aegaea .
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3. Consultation and Review

3.1, The Environment Agency has provided Product 4 data for the site (Appendix C). The EA has also

previously provided the modelled flood data from the Lower Thames Model (Hammersmith

Domain) (2019) and Thames Upriver Breach Modelling Study (2017).

3.2.  Local Governments and Lead Local Flood Authorities provide documents which contain data

and policies on flood risk and new development in their areas. These documents are introduced

and briefly summarised below. For the purposes of this FRA, these documents have been

reviewed for relevant information and any relevant data is discussed within the appropriate sub

heading of this report.

3.3.  The following sources of information have been reviewed for this assessment:

Flood Map for Planning on the Environment Agency website https.//flood-map-for-

planning.service.gov.uk/

Long Term Flood Risk Information on the Environment Agency website
https.//www.gov.uk/check-long-term-flood-risk

National Planning Policy Framework (NPPF) (Department for Levelling Up, Housing
and Communities, 2023)

Planning Practice Guidance - Flood Risk and Coastal Change (Department for
Levelling Up, Housing and Communities, 2022)

Geoindex Onshore (British Geological Survey, 2023)

The London Plan (Greater London Authority, 2021) and Local Plan (Richmond
Council, 2018)

Preliminary Flood Risk Assessment (Richmond Council, 2011)

Level 1 Strategic Flood Risk Assessment (Richmond Council, 2021)

Preliminary Flood Risk Assessment (PFRA)

3.4.  The PFRA, published in 2011, is a high-level appraisal of flood risk across Lead Local Flood

Authority Richmond Council. The flood risk from all sources, including fluvial, surface water,

aegaeda
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3.5.

3.6.

3.7.

3.8.

3.9.

aegaeda
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groundwater, and surcharged sewers is evaluated. It is the basis upon which the Local Flood

Risk Management Strategy is produced.

The PFRA summarises historical flood incidents in Richmond Council. The site is not recorded

as having been affected by any flood event.

Strategic Flood Risk Assessment (SFRA)

The SFRA, published in 2021, provides the evidence base for the Local Planning Authority
Richmond Council Local Plan and guidance for consideration when determining planning
applications. The SFRA seeks to place new development into areas of lower flood risk taking
into account current flood risk, future flood risk, and the effect a proposed development would

have on the risk of flooding.

The SFRA mapping provided by Richmond Council has been used throughout production of

this report as a source of information, particularly pertaining to historical flood incidents.
Local Flood Risk Management Strategy (LFRMS)

The Local Flood Risk Management Strategy sets out roles and responsibilities for flood risk
management, assesses the risk of flooding in the area, where funding can be found to manage

flood risk, and the policies, objectives, and actions of the Lead Local Flood Authority.

The Richmond Council LFRMS is used within this report to identify any flood management

infrastructure and historical incidences of flooding.
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4.1.

4.2.

4.3.

4.4,

aegaeda

Sources of Flood Risk

Tidal flooding occurs when a high tide and high winds combine to elevate sea levels. An area
behind coastal flood defences can still flood if waves overtop the defences or break through
them. Tidal flooding can also occur a long way from the coast by raising river levels. Water may

overtop the river bank or river defences when tide levels are high.

Flooding from watercourses arises when flows exceed the capacity of the channel, or where a

restrictive structure is encountered, resulting in water overtopping the banks into the floodplain.

The River Thames (Main River) is located 20m to the west of the site as well as being 550m north
of the site. There are no other watercourses in the vicinity of the site or within the redline

application boundary.
Historical Fluvial Flooding

There is no record of historical fluvial flooding on or near the site. No historical flooding has

been recorded at the site.
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4.5.

4.6.
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Figure 4: EA Historic Flood Mapping (Base map and data from OpenStreetMap and OpenStreetMap Foundation (CC-BY-SA). ©
https://www.openstreetmap.org and contributors. Contains public sector information licensed under the Open Government

Licence v3.0)

Flood Map for Planning

The EA's Flood Map for Planning shows the site is mostly located in Flood Zone 1 which is
defined as having less than a 0.1% Annual Exceedance Probability (AEP) of flooding in any year.
There is a section of the site along the northern boundary which is shown to be in Flood Zones
2 and 3. Flood Zone 2 is defined as having between a 0.1% and 1% AEP of flooding in any year.
Flood Zone 3 is defined as having greater than a 1% AEP of flooding in any year.

Interrogation of the Flood Map for Planning dataset states that the risk is from fluvial and tidal
sources. This is due to the site being located near to the tidal limit of the River Thames
(Teddington Lock) and thus during an extreme flood could experience risk from fluvial and tidal

flooding.
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4.7.

) site Location

™ 7 Flood Storage Areas
[] Flood Zone 2
| FlocdZone3

— Flood Defences

- Main River

Figure 5: EA Flood Map for Planning (Base map and data from OpenStreetMap and OpenStreetMap Foundation (CC-BY-SA). ©
https://www.openstreetmap.org and contributors. Contains public sector information licensed under the Open Government

Licence v3.0)

It is necessary to determine whether the site is located within Flood Zone 3a or 3b. Review of
the Richmond Interactive SFRA confirms that the site is partially located in Flood Zone 3b.
However, further inspection of the mapping shows that the area of Flood Zone 3b is confined

to the lake to the north of the site and that the area of development is not affected.
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4.8.

4.9.
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e
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Figure 6: Richmond Interactive SFRA mapping (Base map and data from OpenStreetMap and OpenStreetMap Foundation (CC-BY-

SA). © https://www.openstreetmap.org and contributors. Contain s public sector information licensed under the Open Government

Licence v3.0)

Flood Defences

The location of the site in proximity to the River Thames means the site benefits from the Thames
Tidal flood defences. The Thames Estuary 2100 programme (TE2100) aims to provide a 1 in 1000
year Standard of Protection along the River Thames to the year 2100.

As shown in Figure 5, there is defences present within the development site. Interrogation of
the EA’s 'AIMS' dataset identifies that the defences comprise an embankment designed to
provide a flood risk management function for tidal flooding. It has a design Standard of
Protection of 1 in 1000 years. The database states that the upstream crest level is 6.27m AOD
and the downstream crest level is 6.10m AOD. Review of the topographic survey does not show
an independent embankment with these crest levels, but instead, that the defence line follows

the topography of the elevated land levels through the site.
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4.10. The EA has requested that as part of the Thames Estuary 2100 programme (TE2100), the
defences are raised to 6.90m AOD. The existing defences are located through the Existing Main
Building. The proposed scheme will include a replacement building in this location. However,
as part of the proposals land levels are not intended to be lowered, and therefore, there will still

be elevated land levels at 6.90m AOD to provide protection from tidal flooding in the future.

4.11.  The EA AIMS defence line and the 6.90m AOD contour has been marked on the plan in Figure

7 for reference.

EA AIMS defence line

““ 6.90m AOD contour for future defence

P T

Figure 7: Existing site plan indicating the EA AIMS defence line and the 6.90m AOD contour for future defence levels.

Climate Change

4.12. The site is located within the London Management Catchment Peak River Flow Allowances. As
the development is proposing overnight accommodation it is viewed to be of a more vulnerable

use and as such the central 2080’s epoch should be applied. This equates to a flow allowance

of 17%.
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4.13.

4.14.

4.15.

4.16.

aegaeda

The site is located in an area of the River Thames where the influences are both fluvial and tidal.
Aegaea have reviewed the outputs from the Thames Upriver Breach Modelling Study as well as

the Lower Thames Modelling Study (Hammersmith domain).
Lower Thames Model (2019) Data

Aegaea holds a copy of the Lower Thames Model (2019) data on file and has used this data in
order to analyse the flood risk to the proposed site. The model includes several return period

events in additional to scenarios including various climate change allowances.

The EA’s Lower Thames Model (2019) does not include an event with a climate change
allowance of 17%. The maximum modelled flood level for the 1 in 100 year event including a
15% climate change event is 6.29m AOD. The maximum modelled flood level for the 1 in 100
year event including a 25% climate change event is 6.59m AOD. Applying a linear interpolation
between these flood levels to establish the 17% climate change allowance, the resulting flood
level is 6.35m AOD.

Comparison of the EA’'s modelled flood extents for the 1 in 100 year event with 15% and 25%
climate change scenarios shows the extents do not affect the site, and therefore these have not
been reproduced in this report. A more accurate assessment has been undertaken by
comparing the calculated flood level with the land levels across the site shown in the

topographic survey (Figure 8).
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Figure 8: Existing site plan indicating the extent of flooding within the site based on the calculated flood level for the 1 in 100 year

event including a 17% climate change allowance.

4.17. From Figure 8 it can be seen that only the north-western part of the site is affected during the 1
in 100 year event including a 17% allowance for climate change. At the edge of the Existing Main
Building, the depth varies from 0.09m to 0.13m. The main concrete area and canoe storage to
the north-west of the Existing Main Building is only affected up to a depth of 0.3m. The depth
increases towards the banks of the Lake up to 1.97m at the lowest point. Other than at the banks
of the lake, the remainder of the site, remains unaffected, including Buildings Two, Three, Four

and Five, and the access road to/from the site.
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4.18.

4.19.

4.20.

4.21.

Thames Tidal Upstream Breach Model (2017)

For developments such as this, which benefit from the tidal flood defences along the River
Thames, the NPPF requires the residual risk of flooding, resulting from a failure or "breach’ of

the defences being considered.

The results of the EA’s Thames Upriver Breach Modelling study (2017) are shown in Error!
Reference source not found.. This figure shows that a small area of the site could be affected
by a breach in the linear flood defences on the River Thames, in the 2100 epoch. The flood

extent is isolated from the Lake/River as the results are simply flooding on the landward side of

the defences — the defence line is shown in Figure 5.

Figure 9: Maximum modelled depth of flooding from a failure of the River Thames Defences in 2100. Site boundary indicated by
red dashed line. (Base map and data from OpenStreetMap and OpenStreetMap Foundation (CC-BY-SA). ©
https://www.openstreetmap.org and contributors. Contain s public sector information licensed under the Open Government

Licence v3.0)

The maximum modelled flood level on site for this residual risk scenario is 6.45m AQD.

Based on the EA’s modelled data, the depth of flooding in this location varies between 0.16m
and 0.27m.
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4.22. Safe dry access/egress would still be possible to/from the site under this scenario.

4.23.  The Canal and River Trust (CRT) generally maintains canal levels using reservoirs, feeders, and

boreholes and manages water levels by transferring it within the canal system.
4.24. No canals have been recorded within a Tkm radius of the site.

4.25.  The risk of flooding to this site from canals is considered to be low.

4.26. Pluvial flooding can occur during prolonged or intense storm events when the infiltration
potential of soils, or the capacity of drainage infrastructure is overwhelmed leading to the

accumulation of surface water and the generation of overland flow routes.
4.27.  Annual surface water flood risk is labelled by the EA as:
e 'High Risk’; >3.3% AEP (annual probability greater than 1 in 30).
e 'Medium Risk’; 1.1% to 3.3% AEP (annual probability between 1in 100 and 1 in 30).
e ’'Low Risk’; 0.1% to 1% AEP (annual probability between 1 in 1000 and 1 in 100).
e 'Very Low Risk’; <0.1% AEP (annual probability less than 1 in 1000).

4.28. Examination of the EA's Flood Risk from Surface Water mapping shows the site is at 'Very Low'
risk of flooding in surface water flood events (Figure 10). The site is shown to not be affected by

surface water flooding.
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4.29.

4.30.

4.31.

L7 s e
| site Location

RoFSW - Extent

[l 1030 yesr (3.3% AFP}

[ 1in100 year (1% AEP)
1in1000 year (0.1% AEP) |-

Figure 10: EA Surface Water Flood Risk Mapping (Base map and data from OpenStreetMap and OpenStreetMap Foundation (CC-
BY-SA). © https://www.openstreetmap.org and contributors. Contains public sector information licensed under the Open

Government Licence v3.0)

The SFRA provides mapping of historical surface water flood incident records kept by the local

authority. No historical surface water incidents have been recorded in the vicinity of the site.

Reservoirs

Flooding can occur from large waterbodies or reservoirs if they are impounded above the
surrounding ground levels or are used to retain floodwater. Although unlikely, reservoirs and
large waterbodies could overtop or breach leading to rapid inundation of the downstream

floodplain.

According to the EA's Flood Risk from Reservoirs mapping the site is at risk of flooding in the
event of a breach at multiple reservoirs (Figure 11). The worst reservoir failure model is a 'wet
day' scenario meaning that it would have to happen at the same time as other flooding for there

to be enough water to reach the site.
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4.32.

4.33.

If a reservoir failure were to occur when the river levels are normal the risk of flooding from
reservoir is mostly contained within the water bodies in proximity of the site. The extant
buildings are not affected. With focus to the proposed layout the most northern building could
be partially affected by this event. If a reservoir failure were to occur when the rivers are in flood
the site and existing buildings are shown to be affected. The proposed buildings would be
affected by the wet day event too.

7 ////’///; 7 7 R R
7 | Site Location

L
Reservoir Flood Extent |
. Dry Day

Figure 11: EA Reservoir Flood Risk Mapping (Base map and data from OpenStreetMap and OpenStreetMap Foundation (CC-BY-
SA). Ohttps://www.openstreetmap.org and contributors. Contains public sector information licensed under the Open Government

Licence v3.0)

All large reservoirs must be inspected and supervised by reservoir panel engineers as detailed
by the Reservoirs Act 1975 in England and Wales. The EA are responsible to ensure that
reservoirs are inspected regularly, and essential safety work carried out. As reservoirs are highly
managed the maximum flood extent provided in the EA Risk of Flooding from Reservoirs
mapping is considered a worst-case scenario. As reservoir flooding is unlikely and the modelled

flood depths are based on the worst-case scenario, flooding from this source may be considered
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4.34.

4.35.

4.36.

4.37.

4.38.

as a relatively low risk. Although to be precautionary flood resilient design and building practices

could be implemented to further reduce risk.

Groundwater flooding occurs in areas where underlying geology is permeable and water can

rise within the strata sufficiently to breach the surface.

The British Geological Survey's (BGS) mapping shows superficial deposits of Kempton Park
Gravel Member - Sand and Gravel underlying the site. The bedrock underlying the site is London
Clay Formation - Clay and Silt.

Historical BGS boreholes located 242m East confirm that the site (Ref: TQ17SE6/M) recorded
the geology to be of clay, ballast, sandy loam and London Clay.

The SFRA presents the EA's Areas Susceptible to Groundwater Flooding mapping (Figure 12),
which assesses the future risk of groundwater flooding. This mapping consists of 1km grid
squares and shows the proportion of each which is at risk of groundwater flooding. The site is

within a Tkm cell which is 50% and 74.9% at susceptibility of groundwater flooding.

Given the proximity of the site to the lake, which will act to maintain lower groundwater levels,
the risk of above ground flooding to the development from groundwater is considered to be

low.
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4.39.

4.40.

4.41.

4.42.

| Area Susceptible To Groundwater Flood ©
|Environment Agency

[Jtess than 25%
[]between 25% and 49.9%
. between 50% and 74.9%

Figure 12: EA Reservoir Flood Risk Mapping (Base map and data from OpenStreetMap and OpenStreetMap Foundation (CC-BY-
SA). Ohttps://www.openstreetmap.org and contributors. Contains public sector information licensed under the Open Government

Licence v3.0)

Sewers

Foul or surface water sewers can be a cause of flooding if the drainage network becomes
overwhelmed, either by blockage or due to local development beyond the designed

capabilities of the drainage system.

The SFRA provides mapping of historical sewer flood incident records kept by the local authority
(Figure 13). No incidents have been recorded in the vicinity of the site. The site is located in an

area where Thames Water have had less than 10 incidents reported.
Local policy documentation does not identify the site as being in a Critical Drainage Area.

The development is therefore considered to be at low risk of flooding from sewers.
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Incident - Thames Water
GO to 10 incidents reported
D 10 to 20 incidents reported
. 20 to 30 incidents reported
. 30 to 40 incidents reported

Figure 13: EA Reservoir Flood Risk Mapping (Base map and data from OpenStreetMap and OpenStreetMap Foundation (CC-BY-
SA). Ohttps://www.openstreetmap.org and contributors. Contains public sector information licensed under the Open Government

Licence v3.0)
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5.

5.1.

5.2.

5.3.

5.4.

5.5.

5.6.

Flood Risk Mitigation

It has been identified that part of the development could be flooded from the River Thames
under the 1in 100 year event including a 17% allowance for climate change, to a level of 6.35m
AOD. In the event of a failure of the Thames Tidal Defences, there is also a residual risk of

flooding to the lower part of the site to a level of 6.45m AOD.

Review of the scheme proposals (Appendix A) shows that the lowest finished floor level of the
development is at basement level within the main building. The basement level is proposed to
be used for changing rooms, WCs, showers and a drying store. The finished floor level is situated
above the flood level for both the actual and residual risk scenarios at a level of 6.52m AOD. As

such internal flooding is not predicted.

The finished floor level of the remainder of the buildings, and the first floor of the proposed
Main Building are elevated above the this, and therefore will also remain dry during both the

actual and residual risk scenarios.

Whilst internal flooding is not predicted within the basement level of the Main Building, due to
elevated floor levels, the frontage of the building will be affected by flooding. Therefore, it is
advised that flood resistant and resilient construction techniques are adopted in line with the

guidance 'Improving the Flood Performance of New Buildings — Flood Resilient Construction’.

A surface water management strategy has been developed for the site under separate covers
with the objective to ensure the development does not increase flood risk elsewhere as a result

of surface water runoff.

The existing layout of the site has been compared to the proposed layout, which is overlain with
the predicted extent of flooding under the 1 in 100 year event including a 17% climate change

allowance in Figure 14.
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5.7.  From Figure 14 it can be seen that the proposed development will increase the built footprint
within the design flood extents. The northern and western corner of the main building will

introduce a total of 22m? within the design flood extents.

- 1in 100 + 17%cc extent

}}x /= Proposed layout

- Existing layout

i

Figure 14: Existing and proposed site layout overlain with the maximum predicted flood extent for the 1 in 100 year event including

a 17% allowance for climate change.

5.8. To offset the impact of the development, the building has been designed to accommodate the
volume of water displaced within an unused void space in the basement floor layout. An area of
38.7m? is provided which is designed to be floodable as compensation for the impact of the

building (Figure 15).
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Figure 15: Basement level floor plan for main building showing the area of the unused void space designated to flood.

5.9. The floodable void space within the basement level, will include void openings within the walls

of the building to permit the free flow of water as follows;

A 1m wide opening per 5m length of external wall;

e Vertical steel louvres at 0.1m spacing across the opening to prevent unwanted access
and storage;

e Base of the void at ground level, with void opening extending to 300mm above the flood

level;

e Access point for maintenance and clearing on a bi-yearly basis (following autumn and
spring) and following any flood events as set out in a maintenance plan (to be
conditioned).

5.10. Asindicated on the drawing, the layout includes void openings on the north-eastern and north-

western facade of the building.

5.11. The above provision of void space with adequate openings will ensure the development does

not increase flood risk elsewhere.

512. Dry access/egress will be possible to/from the development. It is only the changing
rooms/shower/WCs which have flooding at the access point. The depth of flooding in these
locations is predicted to be less than 250mm for the actual risk event (1 in 100 year +17%cc) and

therefore safe access can be achieved as this presents a ‘low hazard’ based on the ZUKO rating.
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5.13.

5.14.

5.15.

Under the breach event, flooding could reach up to 0.27m to the front of the changing
rooms/shower/WCs which is just above the limit for safe access with a ‘'moderate hazard’ based

on ZUKO ratings.

The site is in the Environment Agency (EA) 'Tidal Thames from Richmond Bridge to Teddington
Weir' flood warning service area. This service allows site owners to register an address along
with contact details so that, in the event of a flood being forecast, they are sent an alert. As a

further precaution and risk reduction, the owner of the site should sign up.

Flood warnings/alerts can be enforced at any time of the day or night. Signing up for this service
provides site owners some notice before a flood event. The amount of time afforded before a
flood occurs depends on the site-specific location (e.g. proximity to the source of flooding,
topography of the surrounding area) and the flood mechanism (e.g. bank over topping versus a
breach event). Flood alerts and warnings provide site managers with time to take necessary
action, e.g. communication of the risk of flooding to occupants/employees etc, evacuation of
occupants offsite or to a safe level, removal of valuable items out of reach of flooding and the

mounting of site-specific flood defences.
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6.1.

6.2.

Conclusions

This FRA has been undertaken with reference to the requirements of NPPF and Planning

Practice Guidance with respect to the development at Thames Young Mariners Base, Riverside

Drive, Ham, Richmond, TW10 7RX. It has been written to support a planning application and

prepared with due consideration to the nature of the proposed development to provide the

appropriate level of detail.

An assessment of the risk of flooding from all sources has been undertaken and is summarised

in the table below:

Source of .

Flooding Flood Risk Summary
The majority of the site is located in Flood Zone 1, part of the site along the
boundary of the Lake is in Flood Zone 2 and 3. The site benefits from the Thames
Tidal defences with a standard of protection of 1 in 1000 years. The EA’s AIMS
dataset identifies a flood management embankment which runs through the existing
site, across the main building. The EA requires the height of the defence to be raised
to 6.90m AOD in line with the TE2100 plan. It has been shown how this can be
achieved with the land levels across the site.
The risk of flooding from the River Thames has been assessed including an allowance

Fluvial/ for climate change. The area to the north of the Main Building is shown to flood to

Tidal 6.35m AOD under the 1 in 100 year event including a 17% allowance for climate
change (as interpolated from the EA’s modelled flood data for the 15% and 25%
climate change scenarios). During this event, the depth of flooding is less than
250mm and thus has a ‘low hazard’ and so safe access/egress is possible within the
affected area, with dry access/egress possible for the remainder of the site.
The site is also shown to be partly flooded to a level of 6.45m AOD in the event of a
failure of the Thames Tidal Defences in the year 2100. This residual risk results in a
flooding of the area near to the main building to a depth between 0.16m and 0.27m,
meaning access/egress may not be possible at the peak of this event.

Pluvial

Reservoirs

Groundwater | The site is considered to be at low risk from other sources.

Sewers

Canals
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6.3.

6.4.

6.5.

aegaeda

In terms of mitigation;

6.3.1.

6.3.2.

6.3.3.

6.3.4.

6.3.5.

The lowest finished floor level within the scheme is set to 6.52m AOD, meaning internal

flooding is not predicted during either the actual or residual risk event.

Flood Resistance and Resilience is recommended to be employed in the basement
level due to the external flooding predicted. Such measures should be in accordance
with ‘Improving the Flood Performance of New Buildings - Flood Resilient

Construction’.

A surface water drainage strategy has been prepared by others to manage surface

water runoff from the development.

To ensure the development does not displace floodwater as a result of 22m? of the
proposed building being located in the predicted flood extent, an area of 38.7m? at
basement level has been designed to flood. This includes the provision of void

openings in accordance with the guidelines set out in Section 5.

Whilst safe access is possible from the entire site, even during the actual risk flood
event, occupants/staff are recommended to sign up to the EA’s Flood Warning Service
to advise when access might be limited to the basement level during the residual risk

event.

The FRA supports the planning application and demonstrates that there is an acceptable level
of flood risk to the site if the mitigation strategies recommended are implemented in the

scheme. The development does not increase flood risk off site or to the wider area.

This Flood Risk Assessment should be submitted as part of the planning application to satisfy
Part B of the Exception Test and the requirements of the NPPF.
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Appendix A - Development Proposals
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CDM - RESIDUAL HAZARDS The following are considered fo be significant risks
relevant to this drawing, which could not be fully mitigated or removed through

design:
Ancillary Existing Structures/Services Areas Schedule
Room Number Room Name Area
Ancillary Store/Services
A1.02 Fuel Tank 0.89 m?
A1.03 Canoe Storage 2249 m?
A1.04 Room 4.00 m?
A1.05 Room 9.77 m?
A1.06 Storage Container 29.62 m?
A1.07 Oil Tank 1.52m?
A1.08 Room 2.75 m?
A1.09 Oil Tank 249 m?
A1.10 Shed 3.26 m?
A1.11 Shed 7.62 m?
A1.12 Shed 8.35 m?
A1.13 Shed 8.77 m?
A1.14 Shed 8.76 m?
A1.15 Room 12.97 m?
A1.16 BBQ 1561 m?
A117 Power Station 18.95 m?
A1.18 Room 99.75 m?
A1.19 Room 92.92 m?
A1.20 Room 14.85 m?
A1.21 Archery Range 7545 m?
440.79 m?
Exterior Circulation
A1.01 Exterior Circulation 7358 m?
73.58 m?
Grand total: 21 514.37 m?
By Department Legend
Ancillary Store/Services
Bedroom
Changing
Circulation
Exterior Circulation
Kitchen
Learning
P02 Issued as Stage 3 Complete 23.11.22 AJ CG
. . PO1 Issued for Planning submission 03.1022 AJ CG
lemg Area / Kitchen Revision Date Drn Chk

This document references the following files:-

Main Hall

Office / Meeting
Client

Plant Surrey County Council
Project

Sanitary Surrey Outdoor Learning & Development Centre
Thames Young Mariners

Social Drawing Title

Site Plan - 00
Existing Buildings

Staff Facilities

Suitability Status
A3-Authorised & Accepted as Stage 3 Complete
Utilities Job No. Scale Size Rev

211263 1:500 @Al P02

Drawing Number

PR-200-PEV-ZZ -ZZ-DR- A - 11001

Project Code Originator ~ Zone Level Type Role Number

Om 4m 8m 12m 16m 20m
2 | | W . PICK
SCALE 1:200 @ A1 EVERARD

T 0345045 0050 www .pickeverard.co.uk

This drawing is issued for the sole and exclusive use of the intended recipient and is
subject to copyright in favour of Pick Everard. Pick Everard does not accept any
responsibility or liability whatsoever for its use by a person other than the intended
recipient.




NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

design:

00100 Key
1:1

Site Ownership Boundary
(8.86 Hectares)

Proposed Development Boundary
(3.75 Hectares)

DDDDDDDDDD

Client

|||||||||||

Suitability Status

A3-Authorised & Accepted as Stage 3 Complete

ooooooooooo Si

ize Rev
‘ 211263 As indicated @Al P04
‘ Drawing Number
\‘ N PR-200-PEV-12Z -ZZ-DR- A - 00103
2 “ Project Code Originator ~ Zone Level Type Role Number
100m  125m A

. PICK
EVERARD

SCALE 1:1 oM . v"%!‘%:" \ '
@ \\i‘?“ . ‘/ :
O NP

‘ www .pickeverard.co.uk
This drawing is issued for the sole and exclusive use of the intended recipient and is
' subject to copyright in favour of Pick Everard. Pick Everard does not accept any
" ‘ responsibility or liability whatsoever for its use by a person other than the intended
‘ / recipient.
P

T0345 045 0050




NO DIMENSIONS TO BE SCALED FROM THIS DRAWING

CDM - RESIDUAL HAZARDS The following are considered fo be significant risks
relevant to this drawing, which could not be fully mitigated or removed through
design:

=
i

- o
— T
| i . N
— :
| ] I
I |
1\ iy

B

e
-
\
AN
\
=

=

-
\

P02 Issued as Stage 3 Complete 23.11.22 AJ CG
PO1 Issued for Planning submission 03.1022 AJ CG
Revision Date Drn Chk

This document references the following files:-

Client
Surrey County Council

Project
Surrey Outdoor Learning & Development Cenire
Thames Young Mariners

Drawing Title
Location Plan

e

yaran\

Suitability Status
A3-Authorised & Accepted as Stage 3 Complete
Job No. Scale Size Rev

211263 1:2000 @Al P02

Drawing Number

PR-200-PEV-ZZ -ZZ-DR- A - 00101

Project Code Originator ~ Zone Level Type Role Number

Om 40m 80m 120m 160m 200m
O e N s | | @ PICK
SCALE 1:2000 @ At ~  EVERARD

T 0345 045 0050 www .pickeverard.co.uk

This drawing is issued for the sole and exclusive use of the intended recipient and is
subject fo copyright in favour of Pick Everard. Pick Everard does not accept any
responsibility or liability whatsoever for its use by a person other than the intended
recipient.

-

—
\

//‘/
\




Indicative sign
dicative signage NO DIMENSIONS TO BE SCALED FROM THIS DRAWING

CDM - RESIDUAL HAZARDS The following are considered fo be significant risks

Timber shingle roof (untreated to weather silver-grey) Timber shingle roof (untreated to weather silver-grey) relevant o this drawing, which could not be fully mitigated or removed through
design:

Timber tongue and groove board rainscreen cladding (untreated to weather silver-grey) ——— Extent of PV array to Mechanical Engineer’s details

Textured concrete masonry plinth Timber tongue and groove board rainscreen cladding (untreated to weather silver-grey) ———

<80 7 — Aluminium powder coated window system with opening lights L <7 8200 - - - ‘ - Bturedconcretemasw plinth -1 | S
Ridge Height Ridge Height Indicative signage

Rainwater pipes flush with fagade

<7 5750 S 5750 S - ‘ - - - - -
R2_Roof Level R2_Roof Level | (TR AR i (TR l’l "Iﬂl]lll"" I
w480 [ 4850 Co R e i R ‘V‘w‘\lﬁ L -
TOP TOP [ R R mlIIIl' O
‘ A A At i
237507 - - - E Z 3750 - - ! [l ‘ 3“‘\1 il “M}Mw“h“‘ " ! ‘1 ‘: imii
01_FF Level 01_FF Level | TR, T (1
I
mi—
I|</’ I
0 0
00_GF Level 00_GF Level
<7 -3105
B1_LG Level
Elevation 1 - North Elevation 4 - South
1:100 1:100
Extent of Solar Thermal to Mechanical Engineer's Details Extent of PV Array to Mechanical Engineer's Details
Timber shingle roof (untreated to weather silver-grey) Timber tongue and groove board rainscreen cladding (untreated to weather silver-grey) ——
A
Gutter concealed behind eaves Aluminium powder coated window system with opening lights (n
Rainwater pipes flush with fagade Textured concrete masonry plinth N
&0 L B0
Ridge Height Ridge Height
s ST U
R2_Roof Level R2_Roof Level
40 -
TOP TOP
~z3%mo 3750
01_FF Level 01_FF Level
o . O
00_GF Level 00_GF Level
-3105
<7 -3105 B1_LG Level
B1_LG Level
) 4
Elevation 2 - East N Site Key Plan
1:100 1150
Extent of PV array to Mechanical Engineer's details ——
Timber tongue and groove board rainscreen cladding (untreated to weather silver-grey) ———— ———— Timber shingle roof (untreated to weather silver-grey)
N
. . . . . . . P06 Flood catchment louvres added to Level B1. 11.1223 CG CG
n) Aluminium powder coated window system with opening lights and integrated louvre panels Gutter concealed behind eaves POS  Issued for Planning submission Incorpordfing 21022 A co
w Comments Following Review
. . . . P04 Issued for Planning submission 03.1022 AJ CG
S o 7 Textured concrete masonry plinth — Rainwater pipes flush with fagade - o bos f;"cf;ggniiﬁ;]em”"” evied generally. ssved 110822 41 GG
Ridge Height Ridge Height P02 VE Design Review 190522 NB LH
PO1 Issue 01 - for Cost Plan 12.0422 NB CG
Revision Date Drn Chk
This document references the following files:-
S0 T | L T [y | | I | o 5180
R2_Roof Level | (Y | (i | i | | | [ R2_Roof Level
4% | i : | | | - S
TOP i [ o
<7 3750 ‘ 3750 ~r Client )
01_FF Level - ; - 01 FF Level Surrey County Council
Project
Surrey Outdoor Learning & Development Cenire
Thames Young Mariners
Drawing Title
Proposed Elevations
w0 U4 B1 - Main Building
00_GF Level 00_GF Level
Suitability Status
$2-Suitable for information
Job No. Scale Size Rev
211263 As indicated @ A1 P06
< -3105 Drawing Number
B1_LG Level

B1_LG$\?§§ PR-200-PEV-XX-ZZ-DR- A - 13111

Project Code Originator ~ Zone Level Type Role Number

Om 2m 4m 6m 8m 10m

[ e PICK

1:100 |

T 0345 045 0050 www .pickeverard.co.uk

This drawing is issued for the sole and exclusive use of the intended recipient and is
subject fo copyright in favour of Pick Everard. Pick Everard does not accept any
responsibility or liability whatsoever for its use by a person other than the intended
recipient.



cgi
Stamp

cgi
Stamp

cgi
Stamp

cgi
Stamp

cgi
Rectangle

cgi
Typewritten Text
P06

cgi
Stamp

cgi
Stamp

cgi
Stamp

cgi
Stamp


By Department Legend

Changing

Circulation

Sanitary

Utilities

13111

2

Elevation 1 -
North

RN N

4
‘ T T T
. B1.04 il + B1.07 ‘
Changing (16p) I/ 4 § LB1 6525 FFL ? \\ Changing 2 (16p) Hﬁ | E—— ji_u_
= Q = 1p )/ rl
T lu‘\—T— -— 4—H} — 0= = = - — {% H; ‘j_‘ ;
% > ", ? — I " 1p 2l = »1"// 5882 i
8 | 8 % g i ;H 5|/ § Hﬁ
", 1| B1.02 i ‘1o ) T
F I B1.05 - WCs u ‘B1:08- | ;H - L s |
- |Bhowers1 | HI'E Showers 2 L — H
1, Ein N  1p o, B1.10 H
- % - o uslhg ;H = Drying Store H
| B0 2|l ' s » i
H : ‘ LW (R EEEE HI rasasoon [ oessmy e B1.09 ‘ H
ingle Gender Change — g ;%00 T 38| H | Cingle Gender Chang® L00 6525 FFL‘5 :
e ol e v HE || | |
| ||accommodates 2 adults + 2 children 1 \ 1 | X . + W r 1 i / p accommodates ZO?dults + 2 children " H
H [ [ 1 \S\C\h"?re\"\ [T [T ‘\ [ [ [T T T[T TITT \p\ \‘\ [ [F F1F + T 13\(—?1*?'\“! I \\o\ \e\ [ 1 %ﬁ I m\ I I I B A M [T T TT \\sc\hil\dr?"\ [ [ [T TT j\ I \l\ [T T T T TTIf pL [T T T T TT

E—

&

N\

Al 1)

Lower Ground Floor Plan

——Ground Floor Plan projection

Elevation 4 -
South

3

13111

N

D

O,
O

Ground Floor
Projection

1:100

Flood catchment void

Flood catchment louvres

Elevation 2 - East

Om 2m

‘10m

SCALE 1:100 @ A1

NO DIMENSIONS TO BE SCALED FROM THIS DRAWING

CDM - RESIDUAL HAZARDS The following are considered to be significant risks
relevant fo this drawing, which could not be fully mitigated or removed through
design:

B1-Rooms Areas Schedule Excluding Occupancy Data
Room Number Room Name Area Comments
Changing
B1.04 Changing (16p) 41.65m?
B1.05 Showers 1 11.99 m?
B1.06 Single Gender Change 5.50 m?
B1.07 Changing 2 (16p) 41.55 m?
B1.08 Showers 2 11.91 m?
B1.09 Single Gender Change 5.50 m?
118.10 m?
Circulation
B1.01 Lobby 6.76 m?
6.76 m?
Sanitary
B1.02 WCs 13.62 m?
B1.03 Acc. WC + Shower 6.24 m?
19.86 m?
Utilities
B1.01a Electrical Cupboard 0.42 m?
B1.10 Drying Store 38.01 m?
3843 m?
Grand total: 11 183.14 m?
LO-Total GIA
GIA
192.48 m?
N

B1 - Main Building

B2 - Guest Residential

B3 - Camping Changing & Repair
Workshop

Site Key Plan

1:1250

19.1223 CG CG
111223 CG CG
20.1023 CG CG
231122 A CG
141122 AJ CG
01.11.22 AJ CG
03.1022 AJ CG
11.0722 BP IH

P13 Flood catchment void annotated.

P12 Flood catchment louvres added to Level B1.
P11 AOD levels defined.

P10 Issued as Stage 3 Complete

P09 DRAFT Issue for Stage 3

PO8 Issued for Stage 3 Fire Strategy Report

P07 Issued for Planning submission

P06 Revised VEO1 Plans following Internal Design
Review

PO5 Revised VEO1 Plans as per Client comments
P04 Columns proposed for review

PO3 VE Design Review

P02 Area reduction and layout revision 11.0522 NB LH
PO1 Issue 01 - for Cost Plan 120422 NB CG

01.0722 NB LH
07.0622 NB LH
19.0522 NB LH
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NOTES;

In all cases please call the BT Dial before you dig service to mark their own plant before any site works commence
0800 917 3993
Always consult utility plans

. Drainage Information provided has been determined without man entry into the chambers. Whilst every effort has
been made to correctly identify the duty/pipes/chamber detail, it is recommended that this information should be
checked in areas that are critical to the future proposal/development.

2. All sewer runs are presumed to be straight line connections between chambers unless proven otherwise by the use

of a sonde or CCTV survey.
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3. Drainage within survey area in poor condition.
4. Manholes added from record in the carriageway. Unable to locate.
5. Unable to locate water feed on site. We believe the water pipe to be plastic - no positive results with the GPR.
UTILITY LINETYPES
Air Line AR —— Electric - Unknown Voltage E
riisn Talocom o —— et Overnsad oM ——
ritsn Telecom Overnsad — o —— Fiore Optic Fo——
CCTV/ Cable Television Fuel Line L ——
Commrication Catle Gas ine ors
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Orainage - Storm Water Heating Pipes G ——
Drainage - Combined Water - Assumed/TFR Offset Fills OF ——
Orainage - Foul Wate - Assumed TFR oipipe oL ——
Orainage - Strm Wiater - Assumed TFR Rising Main
Drainage - Approximate Pps SaslExants Telocom "
Earth Cable ETH—— Traffic Light Signals. T —
Emay Duct e p— Unknown U ——
Eiocrio & Comms s —— Vapour Rocovery [ —
it Low Votags w— VentLine o ——
oo Hign Votage W— water —ww
Tronch Sear
UTILITY SURVEY INFORMATION Unabe to Raise (cover) UTR
Contracted Survey Avea —_— Unabl o Trace utt
Depth o Top o Seri () 0.404 Assumed Route AR
End of Trace —3 ot Assumed Connection ACP
Head of Run HoR ‘Sound Connection siC
Weak Signal ws ‘Sonde Stopped SIS
Taken From Records TFR No Visible Exit NVE
ot suney Area osA NoPpes Visile NPV
BackDrop 80 No Desth nccated NDI
SitLevel st Base Lovel sl
Avove Ground G High Lovel HL
Unable to Locate: uTL Topo of Pipe / Top of Valve ToP/ToV
Unable to Survey uts AAPPROXIMATE LOCATION [
ChanberExterts E - j MultloServices Ruto m
LEGEND
Buildings Overhead Cable Ic Inspection chamber ~ Bo  Bollard
Wall Concrete edge Plnv  Pipe invert 1B lluminated bollard
Kerb line Gy  Guly Bin  Rubbish bin
Line marking Grass verge Bg  Backguly Vp  Ventpipe
Drop kerb Canopy/Overhang ~ Dp  Down pipe Grl Ground light
Centre line Verge Pipe Pipeaboveground  Lbox Letter box
Top of bank Bottom of bank MH  Manhole Stmp  Tree Stump
1 Station and Name WL Water level Sty  Stile
100.000  Station Level Fl Flood light IFL  Internal floor level
I Lp Lamp post THL  Threshold level
° ) G’ * Tree /Bush/Sapling  Tp Telegraph post Sp Sign post
Ep  Electricity post TH  Trialhole
Area of Undergrowth
Tl Traffic light BH  Borehole
Woodland
Bus  Busstop ELC  Electric
R: Ridge Level Sv Stop valve BT British Telecom
E: Eaves Level St Stop tap C'box  Control box
F: Flat Roof Level Er Earth rod TT  Tactie
— Gate
Wm  Water meter BP  Brick paved
Fence types:
W Gas  Gasvalve CPS  Concrete paving slabs
e Interwoven
AV Airvalve CVR  Cover
R
i lronRallings ICU  Unidentified inspection Riwall Retaining wall
Wire Mesh Wo  Wash out TWL  Top of Wall Level
Post & Rail Re  Rodding eye TCL  Tree canopy level
BB  Belisha beacon G Girth
Post & Wire
CTV Cabletv MG Multi girth
Chain Link
Mk Marker post IC  Inspection chamber
\P Wooden Panels
Gmkr  Gas marker post Gl Coverlevel
\B Close Boarded So Soffit IL: Invert level
_._SP Steel Palisade Fh Fire hydrant UTL  Unable to locate
PAS 128 : 2014 LEVEL B SURVEY
CRITERIA USED IN THE DETERMINATION OF
QUALITY LEVEL 0 N THe DETER ACCURACY
AUTILITY SEGMENT WHICH IS SUSPECTED TO
EXIST BUT HAS NOT BEEN DETECTED AND INDEFINED

THEREFORE SHOWN AS AN ASSUMED ROUTE.
(NO DETECTION POSSIBLE)

POSITION OF THE UTILITY DETECTED BY ONE OF
THE GE IQUES.

OPHYSICAL TECHN +1- 500mm HORIZO

(EML OR GPR DETECTION WITH LIMITED
CONFIDENCE IN DEPTH)

NTAL.
UNDEFINED VERTICAL

POSITION AND DEPTH OF THE UTILITY DETECTED
BY ONE OF THE GEOPHYSICAL TECHNIQUES.

+/-250mm OR +/- 40% OF DETECTED DEPTH,

(EML
DEPTH)

WHICHEVER IS &4
40% OF DETECTED DEPTH (VERTICAL)

POSITION AND DEPTH OF THE UTILITY DETECTED

+/-150mm OR +/- 15% OF DETECTED DEPTH,

BY MULTIPLE GEOPHYSICAL TECHNIQUES. WHICHEVER IS GREATER (HORIZONTAL) & +/-
(EML + GPR DETECTION) 5% OF DETECTED DEPTH (VERTICAL)

DISCLAIMER

Whilst every effort has been taken in the preparation of this drawing, the original land
marks/apparatus configuration may have been altered since the survey/drawing was produced.
The user shall make further enquiries and investigations to satisfy himself as to the accuracy
of this drawing and position of the apparatus. The exact positions of the apparatus should be
verified by the use of suitable detection devices and safe digging practices in accordance with
HSGA47, further advice on the location of apparatus should be recommended by the owner.
No ion is made by Group, its agents or servants as to the accuracy,

and icie or ise of this drawing and the position of the apparatus.
All apparatus shall be treated as live unless proved otherwise by the owner. It is the users
responsibility to ensure that the information on the location of apparatus is provided to all
persons (either direct labour or contractors) working in proximity to the apparatus.
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Product 4 (Detailed Flood Risk) for: Thames Young Mariners Base, Riverside Drive, Ham, Richmond,
TW10 7RX

Requested by: Nick Darling-Drewett

Reference: KSL 325112 LMB

Date: 06 October 2023

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.

Environment Agency, Orchard House, Endeavour Park, London Road, West Malling, ME19 5SH
Customer services line: 020 8474 6848

Email: kslenquiries@environment-agency.gov.uk

Website: https://www.gov.uk/government/organisations/environment-agency
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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 (including any tidal barriers). 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.

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.

Environment Agency, Orchard House, Endeavour Park, London Road, West Malling, ME19 5SH
Customer services line: 020 8474 6848

Email: kslenquiries@environment-agency.gov.uk

Website: https://www.gov.uk/government/organisations/environment-agency
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Detailed FRA Map centred on TW10 7RX created 06 October 2023 [Ref: KSL 325112 LMB]
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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 2.2; the locations of nearby nodes are also shown on the enclosed map.

Details about the TE2100 plan

The Plan sets out how the Environment Agency and our partners can work together to manage tidal flood risk, from now until the end of the century.
The Plan covers the Thames Estuary from Teddington in the west to the mouth of the estuary at Shoeburyness (north bank) and Sheerness (south
bank) in the east. It is an adaptive plan for managing the estuary, including the tidal defence system, until 2100 so that current standards of flood
protection are maintained or improved taking into account climate change effects e.g. sea level rise. The Plan has 3 phases of activity:

e Until 2035 — maintain and improve current defences, safeguard areas required for future improvements, and monitor climate change indicators.
e 2035-2050 - raise existing walls, defences & smaller barriers whilst reshaping the riverside environment.

e 2050-2100 — determine and implement an option for the future of the Thames Barrier, and adapt other defences as required to work alongside
this to protect the estuary.

The Thames Estuary 2100 Plan can be found at: https://www.gov.uk/government/publications/thamesestuary-2100-te2100

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 raised 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 Barrier. 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 Batrrier.

Why are the levels in west London higher than the defence crest levels?

In west London there is a heavy influence from upriver flows (fluvial flows). The flood defences are built to manage tidal flood risk only. With very high
fluvial flows, the river levels in west London could be above the 0.1% annual probability tidal level.

Environment Agency, Orchard House, Endeavour Park, London Road, West Malling, ME19 5SH
Customer services line: 020 8474 6848

Email: kslenquiries@environment-agency.gov.uk

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



mailto:kslenquiries@environment-agency.gov.uk
https://www.gov.uk/government/organisations/environment-agency
https://www.gov.uk/government/publications/thamesestuary-2100-te2100

Environment
W Agency

Why are the climate change/future west London levels lower than the 2008 levels?

The climate change levels are assessed to determine the future tidal defence levels. For this reason they only account for extreme tidal events and
not extreme fluvial flow events. The 2008 levels include extreme flows from upriver (fluvial events) as well as extreme tidal events.

For further information about the Thames Barrier please visit our website at:

https://www.gov.uk/the-thames-barrier

Where to find the in-channel levels and defence crest level data from the 2008 TE2100 study

The TE2100 in-channel levels and defence crest levels documents can be downloaded from ShareFile at the following link:
https://ea.sharefile.com/d-s5e564014724448219331e780c91c4ac2

e Upriver of the Thames Barrier — is detailed within Table 6.1 (page 44) of the document titled 'Thames Estuary 2100, Improvements to Flood
Risk Management System, Design Water Levels and Future Defence Crest Levels, May 2015".

o Downriver of the Thames Barrier is detailed within Table 7.1 (page 56) of the document titled ‘Thames Estuary 2100, Improvements to Flood
Risk Management System, Design Water Levels and Future Defence Crest Levels, May 2015’. Defence raising for other barrier options can
also ben found the document titled ‘Thames Estuary 2100, Phase 3 Studies, Topic 1.5, Phase 3 Set 2 Estuary Wide Options Hydrualic
modelling, December 2008’

Environment Agency, Orchard House, Endeavour Park, London Road, West Malling, ME19 5SH
Customer services line: 020 8474 6848

Email: kslenquiries@environment-agency.gov.uk

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



mailto:kslenquiries@environment-agency.gov.uk
https://www.gov.uk/government/organisations/environment-agency
https://www.gov.uk/the-thames-barrier
https://ea.sharefile.com/d-s5e564014724448219331e780c91c4ac2

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.

Environment

W Agency

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 (MLWLS). 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
Naterarond | maoon or was
Likely Water Level
Node Easting Northing 2014 2100
1 Nil
516347 172340 Return 6.45
5 Nil
516377 172335 Return 6.45
3 Nil Nil
516352 172325 Return Return
4 Nil
516332 172310 Return 6.45
5 Nil
516347 172310 Return 6.45

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

Customer services line: 020 8474 6848
Email: kslenquiries@environment-agency.gov.uk
Website: https://www.gov.uk/government/organisations/environment-agency
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6 Nil Nil
516342 172290 Return Return

7 Nil
516347 172340 Return 6.45

8 Nil
516377 172335 Return 6.45
9 Nil Nil
516352 172325 Return Return

10 Nil
516332 172310 Return 6.45

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

Customer services line: 020 8474 6848
Email: kslenquiries@environment-agency.gov.uk
Website: https://www.gov.uk/government/organisations/environment-agency
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2D Node Map centred on TW10 7RX created 06 October 2023 [Ref: KSL 325112 LMB]

T
\

N
RIS
N

Environment
W Agency

Scale 1: 2,500

Legend

® 2D Nodes

O Site
Main Rivers

+—+—- Flood Map - Defences

AWM
& Ordn:ance Survey
2
© Environment Agency copyright and / or database rights 2020. All rights reserved. © Crown Copyright and database right. All rights reserved. Environment Agency, 100026380, 2020.
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




Modelled Breach Inundation Map centred on TW10 7RX created 06 October 2023 [Ref: KSL 325112 LMB]
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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 upto a 1 in
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 6.90m AODN (the Statutory Flood Defence Level in this reach of the Thames). Information relating the TE2100
Plan and any future defence crest levels can be found on ShareFile at following link: https://ea.sharefile.com/d-
$5e564014724448219331e780c91cdac?

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

Areas Benefiting from Flood Defences
The Environment Agency has taken the decision to retire this dataset and remove it from the Flood Map for Planning portal. This is because we
have determined that it no longer meets the customer needs and creates a false sense of security for users.

To understand the long-term risk of flooding to an area, you can use the Check Your Long Term Flood Risk portal: this will provide an understanding
of flood risk from rivers and sea, taking into account the presence and condition of defences, and other sources of flood risk such as from surface

water and reservoirs.

Environment Agency, Orchard House, Endeavour Park, London Road, West Malling, ME19 5SH
Customer services line: 020 8474 6848

Email: kslenquiries@environment-agency.gov.uk

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

We do not hold records of historic flood events from rivers and/or the sea affecting the area local to this site. However, please be aware that this
does not necessarily mean that flooding has not occurred here in the past, as our records are not comprehensive.

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.

Environment Agency, Orchard House, Endeavour Park, London Road, West Malling, ME19 5SH
Customer services line: 020 8474 6848

Email: kslenquiries@environment-agency.gov.uk

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

Environment Agency planning guidance and pre application service

¢ Planning Practice Guidance_- provides information about planning considerations in areas at risk of flooding.
https://www.qov.uk/guidance/flood-risk-and-coastal-change

e Planning applications: assessing flood risk - information about completing Flood Risk Assessments. https://www.gov.uk/planning-
applications-assessing-flood-risk

o Site specific flood risk assessment: Checklist — a checklist to help ensure you have considered all the relevant factors in your flood risk
assessment. http://planningguidance.planningportal.gov.uk/blog/guidance/flood-risk-and-coastal-change/site-specific-flood-risk-assessment-
checklist/

+ Climate change allowance guidance https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances

We recommend that you discuss your proposals with the Local Planning Authority at the earliest opportunity. They will be able to advise you on a
wide range of planning matters in addition to flood risk.

Please see our website for details on how to get planning advice, including charged-for discretionary advice, from the Environment Agency
https://www.gov.uk/guidance/developers-get-environmental-advice-on-your-planning-proposals#when-to-consult. Our planning team can be
contacted at kslplanning@environment-agency.gov.uk

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.

Environment Agency, Orchard House, Endeavour Park, London Road, West Malling, ME19 5SH
Customer services line: 020 8474 6848
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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

Environment Agency, Orchard House, Endeavour Park, London Road, West Malling, ME19 5SH
Customer services line: 020 8474 6848

Email: kslenquiries@environment-agency.gov.uk
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