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EXECUTIVE SUMMARY

The Site would be expected to remain dry in all but the most extreme conditions. The
consequences of flooding are acceptable, and the development would be in accordance with
the requirements of Technical Advice Note 15 Development and Flood Risk (TAN15). The
Proposed Development would be operated with minimal risk from flooding, would not increase
flood risk elsewhere and is compliant with the requirements of TAN15. The Proposed
Development will considerably reduce the flood risk posed to the Site and to off-site locations
due to the adoption of a Drainage Strategy.

The Proposed Development should not therefore be precluded on the grounds of flood risk or
drainage.

Lambeeth BESS 1 KRS.0297.047.R.001.D
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1.0 INTRODUCTION

11 Background

This Flood Consequence Assessment (FCA) has been prepared by KRS Enviro at the request
of Sirius Planning to support a planning application for the development of a battery energy
storage system (“BESS”) (“the Proposed Development”) on land near Lambeeth Farm, south of
Pembroke Power Station, Pemroke (“the Site”).

This FCA has been carried out in accordance with guidance contained in the Technical Advice
Note 15 Development and Flood Risk (TAN15) and associated Development Advice Maps
(DAMSs). This FCA identifies and assesses the risks of all forms of flooding to and from the
development and demonstrates how these flood risks will be managed so that the
development remains safe throughout the lifetime, taking climate change into account.

It is recognised that developments which are designed without regard to flood risk may
endanger lives, damage property, cause disruption to the wider community, damage the
environment, be difficult to insure and require additional expense on remedial works. The
development design should be such that future users will not have difficulty obtaining insurance
or mortgage finance, or in selling all or part of the development, as a result of flood risk issues.

1.2 Technical Advice Note 15 (TAN15)

One of the key aims of TAN15 is to ensure that flood risk is taken into account at all stages of
the planning process; to avoid inappropriate development in areas at risk of flooding and to
direct development away from areas of highest risk.

It advises that where new development is exceptionally necessary in areas of higher risk, this
should be safe, without increasing flood risk elsewhere, and where possible, reduce flood risk
overall. Arisk-based approach is adopted at stages of the planning process, applying a source
pathway receptor model to planning and flood risk. To demonstrate this, an FCA is required
and should include:

X whether a proposed development is likely to be affected by current or future flooding
from all sources;

X whether it will increase flood risk elsewhere;

X whether the measures proposed to deal with these effects and risks are appropriate;
and

X satisfy the justification test, including the acceptability of consequences.

A revised TAN15 is due to be implemented in the near future. This will be supported by the
new Flood Map for Planning (FMfP), which includes climate change information to show how
this will affect flood risk extents over the next century. It shows the potential extent of flooding
assuming no defences are in place.

1.3 Report Structure

This FCA has the following report structure:

X Section 2 describes the location and the existing and Proposed Development;

Lambeeth BESS 2 KRS.0297.047.R.001.D
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x  Section 3 outlines the flood risk to the existing and Proposed Development;
X Section 4 outlines mitigation measures used to reduce the overall level of flood risk;
X Section 5 details the Justification Test; and

X Section 6 presents a summary and conclusions.

Lambeeth BESS 3 KRS.0297.047.R.001.D
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2.0 LOCATION & DEVELOPMENT DESCRIPTION

2.1 Site Location

The Site is located on land near Lambeeth Farm, to the south of Pembroke Power Station (see
Figure 1). The National Grid Reference (NGR) of the Site is 193600, 201694.

1-1-1-1—1—1-1

oAt _pf —al

v

\

By Bom
Green Hill

Figure 1 - Site Location

2.2 Existing Development

The existing Site is currently agricultural land.

2.3 Proposed Development

The Proposed Development is for a battery energy storage system and associated
infrastructure (see Appendix 1). Further details with regard to the Proposed Development can
be found in the accompanying information submitted with the planning application.

2.4 Ground Levels

The Site slopes from south to north with approximate ground levels of 45 meters Above
Ordnance Datum (mAOD) decreasing to 40mAOD along the northern boundary.

2.5 Catchment Hydrology / Drainage

The Pembroke River is located approximately 500m to the east of the Site. The Site is located
within an area of high rainfall. The 1961-1990 Standard Average Annual Rainfall (SAAR) for the

Lambeeth BESS 4 KRS.0297.047.R.001.D



Flood Consequence Assessment

Site as recorded in the FEH Webservice is 1054 mm per annum. The UK national average is
832mm per annum.

2.6 Ground Conditions

The British Geological Survey (BGS) map shows that the bedrock deposits within the northern
portion of the Site consist of Skrinkle Sandstone Formation - sandstone. Sedimentary bedrock
formed between 372.20 and 346.70 million years ago during the Devonian and Carboniferous
periods.

The bedrock deposits within the southern portion of the Site consist of the Ridgeway
Conglomerate Formation - conglomerate. Sedimentary bedrock formed between 410.80 and
372.20 million years ago during the Devonian period. No superficial deposits are recorded.

Information from the National Soil Resources Institute details the Site area as being situated on
freely draining slightly acid loamy soils. The Wallingford Winter Rain Acceptance Potential
(WRAP) map indicates that the Site lies within WRAP Class 1:i) Well drained permeable sandy
or loam soils and shallower analogues over highly permeable limestone, chalk, sandstone or
related drifts; ii) Earthy peat soils drained by dykes and pumps; and iii) Less permeable loamy
over clayey soils on plateaux adjacent to very permeable soils in valleys.

2.7 Source Protection Zone

The Site is not located within a Source Protection Zone (SPZ). SPZ’s (merged) have been
defined by Natural Resources Wales around major public water supplies with the intent to show
the risk of contamination from any activities that might cause pollution in the area.

Lambeeth BESS 5 KRS.0297.047.R.001.D
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3.0 FLOOD RISK

3.1 Sources of Flooding

All sources of flooding have been considered, these are; fluvial (river) flooding, tidal (coastal)
flooding, groundwater flooding, surface water (pluvial) flooding, sewer flooding and flooding
from artificial drainage systems/infrastructure failure.

3.2 Pembrokeshire County Council

Pembrokeshire County Council is the Local Planning Authority (LPA), the Sustainable Drainage
Systems (SuDS) Approving Body (SAB) for the County of Pembrokeshire alongside their duties
as Lead Local Flood Authority (LLA) and has responsibilities for ‘local flood risk’, which includes
surface runoff, groundwater and ordinary watercourses. Planning guidance written by
Pembrokeshire County Council regarding flood risk was consulted to assess the mitigation
policies in place. In particular, the Carmarthenshire & Pembrokeshire Stage 1 Strategic Flood
Consequence Assessment (SFCA) (September 2019) has been reviewed.

3.3 Climate Change

Projections of future climate change, in the UK, indicate more frequent, short-duration, high
intensity rainfall and more frequent periods of long duration rainfall. Guidance included within
TAN15 recommends that the effects of climate change are incorporated into FCA.
Recommended precautionary sensitivity ranges for peak rainfall intensities, peak river flows
and sea level rise are outlined in the following documents CL-03-16 - Climate Change
Allowances for Planning Purposes’', Flood Consequence Assessments: Climate change
allowances? and Adapting to Climate Change: Guidance for Flood and Coastal Erosion Risk
Management Authorities in Wales?®.

The 9th of January 2014 Welsh Government letter to all Chief Planning Officers (CPO) in Wales
and CL-03-16 - Climate Change Allowances for Planning Purposes clarifies and refers to the
Natural Resources Wales recommendations that the lifetime of development for residential
development is 100 years, and for other development it is considered to be 75 years. Table 1
show the peak river flow allowances by river basin district therefore, the design event for the
Site is the 1in 100 year (+30%) event.

Table 1 - Peak River Flow Allowances by River Basin District

Catchment Allowance Category  2020s 2050s 2080s
U +25% +40% +75%

West Wales il = = -
Central +15% +25% +30%

3.4 Flood Vulnerability

The different categories of development according to their vulnerability from TAN15 are
described in Table 2. TAN15 categorises development according to its vulnerability to flooding.
There are three categories: emergency services; highly vulnerable development; and less
vulnerable development. All residential premises are categorised as highly vulnerable

! https://gov.wales/sites/default/files/publications/2018-11/cl0316-climate-change-allowances.pdf

2 https://gov.wales/sites/default/files/publications/2018-11/flood-consequence-assessments.pdf

3 https://gov.wales/sites/default/files/publications/2021-09/adapting-to-climate-change-quidance-for-flood-and-coastal-erosion-
risk-management-authorities-in-wales.pdf

Lambeeth BESS 6 KRS.0297.047.R.001.D
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development. Commercial, retail and general industrial development are categorised as less
vulnerable development.

TAN15 does not explicitly define the flood risk vulnerability of energy developments. However,
Table 2 confirms that less vulnerable development describes development, such as the case
with the Proposed Development for a battery energy storage system, where the ability of
occupants to decide on whether they wish to accept such risk is greater than in the highly
vulnerable category, such as residential uses.

Furthermore, the Proposed Development will not have permanent staff located on the Site and
any sensitive equipment can be located with respect to flooding. The Proposed Development
is not especially vulnerable to flooding and the Proposed Development would be considered
as utilities infrastructure and is considered as less vulnerable development.

Table 2 - Flood Risk Vulnerability

Development T
Catego ype
Hospitals, ambulance stations, fire stations, police stations, coastguard
stations, command centres, emergency depots and buildings used to
provide emergency shelter in time of flood.

All residential premises (including hotels and caravan parks), public
Highly vulnerable | buildings (e.g. schools, libraries, leisure centres), especially vulnerable

development industrial development (e.g. power stations, chemical plants,

incinerators), and waste disposal sites.

General industrial, employment, commercial and retail development,
transport and utilities infrastructure, car parks, mineral extraction sites
and associated processing facilities, excluding waste disposal sites.

Emergency
Services

Less vulnerable
development

3.5 Development Advice Map

The Development Advice Map (DAM) which accompanies TAN15 shows that the Site is located
within Zone A - Considered to be at little or no risk of fluvial or tidal/coastal flooding (see Figure
2 and Table 3). Used to indicate that justification test is not applicable and no need to consider
flood risk further.

Lambeeth BESS 7 KRS.0297.047.R.001.D
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Figure 2 - Development Advice Map

Table 3 - Development Advice Map Zones

Description of Zone Use with the Precautionary Framework

Con5|dered to be gt little or Used to indicate that justification test is not
no risk of fluvial or A : . .
. . applicable and no need to consider flood risk further.
tidal/coastal flooding.
Used as part of a precautionary approach to indicate
Areas known to have been where site levels should be checked against the
flooded in the past B extreme (0.1%) flood level. If site levels are greater
evidenced by sedimentary than the flood levels used to define adjacent
deposits. extreme flood outline there is no need to consider
flood risk further.
SRS (o SIS Used to indicate that flooding issues should be
Agency extreme flood - . o .
; considered as an integral part of decision making by
outline, equal to or greater C L e : .
o 1 . the application of the justification test including
than 0.1% (river, tidal or
assessment of consequences.
coastal).
Areas of the floodplain
which are developed and Used to indicate that development can take place
served by significant C1 subject to application of justification test, including
infrastructure, including acceptability of consequences.
flood defences.
Used to indicate that only less vulnerable
Areas of the floodplain development should be considered subject to
without significant flood C2 | application of justification test, including acceptability
defence infrastructure. of consequences. Emergency services and highly
vulnerable development should not be considered.

Lambeeth BESS 8 KRS.0297.047.R.001.D
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3.6 Flood Map for Planning

The Flood Map for Planning (FMfP) has no official status for planning purposes until June 2023.
Natural Resources Wales may use the FMfP data as the ‘best available information’ on flood
risk to inform our planning advice. The Flood Map for Planning (FMfP) shows that the Site is:

X Rivers and Sea: Flood Zone 1 with less than a 1 in 1000 (0.1%) annual probability of
flooding from rivers and the sea in a given year, including the effects of climate change

(see Figure 3).

x Surface water and small watercourses: Flood Zone 1 with less than a 1in 1000 (0.1%)
annual probability from surface water and small watercourses in a given year, including

the effects of climate change (see Figure 4).

Table 4 provides details of the FMfP Flood Zones.

The Site

Cyfoeth Naturiol Cymru
Natural Resources \Wales

Flood Map for Planning
Lambeeth BESS

Legend
TAN15 Defended Zones
TAN15 Defended Zones

VA rivers
NN
RivarsandSea

Rivers and Sea
' Rivers and Sea
- Flood Zone 3
Flood Zone 2
The Stables
— 2
N Y
A 3 Moreston __gg_r}téjfg_clsgg[e:t‘ Crown (n_E_)v_tg!_gL_aEd_Ada!ahase UF—ht 2020 |Sle' 10000 I
WCatage——_ = —=-__.7| [Date: 27/09/2022 ]

0.45

0.23

0.45

British National Grid

& NRWICNC. Some information derived from & UK Centre for Ecology & Hydrology ®
UKCEH, the Environment Agency @ EA and Ple and Bluesky

Limited, Defra, © Met Office and DARD Rivers Agency, © Cranfield University, ® James
Hutton Institute, © Ordnance Survey, © Land & Property Services. All rights reserved.

Figure 3 - Flood Map for Planning: Rivers and Seas
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Figure 4 - Flood Map for Planning: Surface Water and Small Watercourses

Table 4 - Flood Map for Planning Flood Zones

Flood Zone Explanation

Areas with 0.1% to 1% (1in 1000 to 1in 100) chance of flooding
Rivers - Flood Zone 2 from rivers in a given year, including the effects of climate
change.

Areas with more than 1% (1in 100) chance of flooding from
rivers in a given year, including the effects of climate change.
Areas with 0.1% to 0.5% (1in 1000 to 1in 200) chance of
Sea - Flood Zone 2 flooding from the sea in a given year, including the effects of
climate change.

Areas with more than 0.5% (1in 200) chance of flooding from

Rivers - Flood Zone 3

Sea - Flood Zone 3 the seain a given year, including the effects of climate
change.
Surface Water and Small Areas with 0.1% to 1% (1in 1000 to 1in 100) chance of flooding
Watercourses - Flood from surface water and/or small watercourses in a given year,
Zone 2 including the effects of climate change.
Surface Water and Small Areas with more than 1% (1 in 100) chance of flooding from
Watercourses - Flood surface water and/or small watercourses in a given year,
Zone 3 including the effects of climate change.

3.7 Historic Flooding

The Natural Resources Wales historic flood map shows that the Site has not historically flooded
(see Figure 5). The British Hydrological Society “Chronology of British Hydrological Events®”
has no information on flooding within the vicinity of the Site. No other historical records of

4 https://cbhe.hydrology.org.uk/

Lambeeth BESS 10 KRS.0297.047.R.001.D
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flooding for the Site have been recorded. Therefore, it has been assumed that the Site has not
historically flooded in the recent past.
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Figure 5 - Natural Resources Wales Historic Flood Map

3.8 Existing and Planned Flood Defence Measures

The Site is not protected against flooding by existing flood defence measures. However, the
flood risk will be mitigated by using a number of risk management measures to manage and
reduce the overall flood risk at the Site these are discussed in Section 4.0.

3.9 Fluvial (River) Flooding

The Site is not located within the vicinity of fluvial flooding sources and the risk of fluvial flooding
is considered to be not significant.

3.10 Tidal (Coastal) Flooding

The Site is not located within the vicinity of tidal flooding sources and the risk of tidal flooding
is considered to be not significant.

3.11 Groundwater Flooding

Groundwater flooding is defined as the emergence of groundwater at the ground surface or
the rising of groundwater into man-made ground under conditions where the normal range of
groundwater levels is exceeded.

Groundwater flooding tends to occur sporadically in both location and time. When groundwater
flooding does occur, it tends to mostly affect low-lying areas, below surface infrastructure and
buildings (for example, tunnels, basements and car parks) underlain by permeable rocks
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(aquifers). Site ground conditions suggest a low potential for groundwater flooding. The risk
of flooding from groundwater flooding is considered to be not significant.

3.12 Surface Water (Pluvial) Flooding

The Site is not situated near to large areas of poor permeability which may result in surface
water flooding. The FMfP shows that the Site is located within Flood Zone 1 with less than a 1
in 1000 (0.1%) annual probability of flooding from surface water and/or small watercourses in a
given year, including the effects of climate change.

Given the scale and nature of the Proposed Development and the size and location of the
surface water flooding sources it has been concluded that the risk of surface water flooding is
considered to be not significant.

3.13 Sewer Flooding

Sewer flooding occurs when urban drainage networks become overwhelmed and maximum
capacity is reached. This can occur if there is a blockage in the network causing water to back
up behind it or if the sheer volume of water draining into the system is too great to be handled.
Sewer flooding tends to occur sporadically in both location and time such flood flows would
tend to be confined to the streets around the development.

Any sewers will inevitably have a limited capacity so in extreme conditions there would be
surcharges, which may in turn cause flooding. Flood flows could also be generated by burst
water mains, but these would tend to be of a restricted and much lower volume than weather
generated events and so can be discounted for the purposes of this assessment.

Given the design parameters normally used for drainage design in recent times and allowing
for some deterioration in the performance of the installed systems, which are likely to have
been in place for many years, an appropriate flood risk probability from this source could be
assumed to have a return period in the order of 1in 10 to 1in 20 years. The provision of
adequate level difference between the ground floors and adjacent ground level would reduce
the annual probability of damage to property from this source to 1in 100 years or less. The risk
of flooding from sewer flooding is considered to be not significant.

3.14 Flooding from Artificial Drainage Systems/Infrastructure
Failure

There are no nearby artificial water bodies, water channels, reservoirs and artificial drainage
systems that could be considered a flood risk to the Site. The Natural Resources Wales
Reservoir flood map shows that the Site is not at risk of reservoir flooding (see Figure 6). The
risk of flooding from artificial drainage systems/infrastructure failure is considered to be not
significant.
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3.15 The Effect of the Development on Flood Risk

The Proposed Development will have no impact on flood risk and the overall direction of the
movement of water will be maintained within the developed Site and surrounding area. There
will no net loss in flood storage capacity. The conveyance routes (flow paths) will not be
blocked or obstructed. The topography of the Site will not be altered; therefore, the overland
flow routes will not be altered.

3.16 Summary of Site Specific Flood Risk

A summary of the sources of flooding and a review of the risk posed by each source at the Site
is shown in Table 5.

The Site is not at risk of flooding from all sources of flooding and is located within DAM Zone A
and Flood Zone 1, with less than a 1in 1000 (0.1%) annual probability of flooding in a given year,
including the effects of climate change.

The Proposed Development is classified as ‘less vulnerable’, ‘less vulnerable’ uses are
appropriate within DAM Zone A and Flood Zone 1. There are no constraints relating to flooding
from rivers or the sea, other than to avoid increasing risk elsewhere. The Justification Test is
not applicable.

There will be no net loss in flood storage capacity or impact on movement of floodwater across
the Site. The overall direction of the movement of water will be maintained within the
developed Site and surrounding area. The conveyance routes (flow paths) will not be blocked
or obstructed.

In conclusion, the flood risk to the Site can be considered to be very limited.
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Table 5 - Risk Posed by Flooding Sources

Sources of Flooding Rzl Higet

Potential Source Probability/Significance

Risk

Fluvial Flooding No None Reported None

Tidal Flooding No None Reported None
Groundwater Flooding No None Reported None
Surface Water Flooding No None Reported None

Sewer Flooding No None Reported None
Flooding from Atrtificial
System[;;?r:?rzii’ucture No None Reported None

Failure
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4.0 SURFACE WATER DRAINAGE

4.1 Surface Water Management Overview

It is recognised that consideration of flood issues should not be confined to the floodplain. The
alteration of natural surface water flow patterns through developments can lead to problems
elsewhere in the catchment, particularly flooding downstream. For example, replacing
vegetated areas with roofs, roads and other paved areas can increase both the total and the
peak flow of surface water runoff from the Site. Changes of land use on previously developed
land can also have significant downstream impacts where the existing drainage system may
not have sufficient capacity for the additional drainage.

An assessment of the surface water runoff rates has been undertaken, in order to determine
the surface water options and attenuation requirements for the Site. The assessment considers
the impact of the proposals compared to current conditions. Therefore, the surface water
attenuation requirement for the developed Site can be determined and reviewed against
existing arrangements.

The requirement for managing surface water runoff from developments depends on the pre-
developed nature of the Site. If it is an undeveloped greenfield site, then the impact of the
proposals will need to be mitigated so that the runoff from the Site replicates the natural
drainage characteristics of the pre-developed site. The surface water drainage arrangements
for any site should be such that the volumes and peak flow rates of surface water leaving a site
are no greater than the rates prior to the Proposed Development unless specific off-site
arrangements are made and result in the same net effect.

It should be acknowledged that the satisfactory collection, control and discharge of surface
water runoff are now a principle planning and design consideration. It is necessary to
demonstrate that the surface water from the proposals can be discharged safety and
sustainably.

4.2 Climate Change

Projections of future climate change, in the UK, indicate more frequent, short-duration, high
intensity rainfall and more frequent periods of long duration rainfall. Guidance included within
TAN15 recommends that the effects of climate change are incorporated into FCA’'s. The
recommended precautionary sensitivity range for peak rainfall intensity are summarised in
Table 6.

Table 6 - Peak Rainfall Intensity Allowance

Parameter 2015 to 2039 ‘ 2040 to 2069 2070 to 2115 ‘

Upper 10% 20% 40%
Central 5% 10% 20%

4.3 Opportunities for Discharge of Surface Water

Possible receptors for runoff generated on Site have been assessed in line with the
prioritisation set out in the Defra non-statutory technical standards for SuDS. There are four
possible options to discharge the surface water. The Runoff Destination is (in order of
preference):

a) To ground;
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b) To surface water body;
c) To road drain or surface water sewer;

d) To combined sewer

It is necessary to identify the most appropriate method of controlling and discharging surface
water. The design should seek to improve the local runoff profile by using systems that can
either attenuate runoff and reduce peak flow rates or positively impact on the existing surface
water runoff.

4.3.1 Discharge to Ground

In determining the future surface runoff from the Site, the potential of using infiltration has been
considered. An overview of the general ground conditions may be used to gauge if there is
potential for their application. Information from the National Soil Resources Institute details the
Site area as situated on freely draining slightly acid loamy soils.

There are no surface water features or marsh/poorly drained areas therefore, the infiltration
rate will be good, surface water features and marsh/poorly drained areas would be present if
the infiltration rate was poor. The permeability of the Site is anticipated to be moderate to high.
The sandy and loamy soils at the Site will have an infiltration rate which is appropriate for design
purposes, an infiltration rate of 0.50m/hr has been used within this report.

Whilst the permeability and infiltration rate of the Site would be confirmed by a Site investigation
into the hydrogeology of the Site prior to construction, the ground conditions suggest infiltration
would provide a suitable option at the Site. At this stage, it is proposed that the surface water
runoff from the Site can be discharge via infiltration SuDS methods. On the basis that as the
Proposed Development is ‘essential infrastructure’ and the ground condition show that
infiltration is probably likely, it is suggested that a suitably worded Planning Condition is
requested for BRE 365 soakaway testing.

4.3.2 Discharge to Surface Water Body

Should infiltration be found to be unsuitable, the next option is discharge to a surface water
body. There are no surface water bodies within the near vicinity of the Site. Therefore, it would
not be possible to discharge surface water runoff from the Site into a surface water body.

4.3.3 Discharge to Road Drain, Surface Water Sewer or Combined Sewer

In the event that discharge of surface water via infiltration or discharge to a watercourse is
deemed unsuitable, then discharge to the public sewer may be possible. This option is not
required as the surface water runoff from the Site will be discharges via infiltration SuDS
methods.

4.3.4 Summary

For the purposes of this assessment the most likely scenario, of discharging to the ground has
been considered. However, should infiltration testing prove that this would not be a viable
option various other drainage options would be explored further at the detailed design stage
and it is suggested that a suitably worded planning condition requiring the detailed drainage
proposals to be submitted and approved is included in any permission.

4.4 Surface Water Runoff

Currently the majority of rainfall infiltrates into the soil substrate and/or runoff from the Site. It
is proposed that the Site will be surfaced with crushed stone and compacted MoT Type 1 or
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similar. The proposed impermeable area will total 1,840m? (i.e. access road, buildings, firewalls.
batteries and inverter bases).

An estimation of surface water runoff is required to permit effective Site surface water
management and prevent any increase in flood risk to off-Site receptors. In accordance with
The SuDS Manual, the Greenfield runoff from the Site has been calculated using the loH124
method. Table 7 shows the loH 124 method Greenfield runoff rates calculated for the proposed
impermeable area of 1,840m?2. The mean annual maximum flow rate from a Greenfield Site
(QBAR: approximately a 2.30 year return period) has been calculated to be 0.50 litres/second
(I/s) (see Appendix 2).

Table 7 - loH124 Method Greenfield Runoff Rates

Rainfall Event Runoff Rate (lI/s)

1 0.50
QBAR (rural) 0.50
30 1.00

100 1.20

4.5 SuDS Strategy

One of the aims of TAN15 is to provide not only flood risk mitigation but also to maximise
additional gains such as improvements in runoff quality and provision of amenity and
biodiversity. Systems incorporating these features are often termed SuDS and it is the
requirement of TAN15 that these are considered as the primary means of collection, control
and disposal for storm water as close to source as possible.

The objective of this SuDS Strategy is to ensure that a sustainable drainage solution can be
achieved which reduces the peak discharge rate to manage and reduce the flood risk posed
by the surface water runoff from the Site. The SuDS Strategy takes into account the following
principles:

X No increase in the volume or runoff rate of surface water runoff from the Site.

X No increase in flooding to people or property off-Site as a result of the Proposed
Development.

X No surface water flooding of the Site.

X The proposals take into account a 40% increase in rainfall intensity due to climate
change during the lifetime of the development during the 1in 100 year event.

X No flooding on the Site during the 1in 100 year event.

In line with adopting a 'management train' it is recommended that water is managed as close
to source as possible. This will reduce the size and cost of infrastructure further downstream
and also shares the maintenance burden more equitably. The proposed SuDS Strategy will
take the form of:

X Permeable surfaces — crushed permeable stone and grass.

At this stage, ground conditions suggest that infiltration methods will work at the Site. The
infrastructure will sit on concrete rafts, and the apron in front will be constructed from
compacted impermeable surfaces. These areas, where possible, will be constructed to shed
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water to any adjacent permeable areas. The rest of the Site will be constructed from free
draining stone or grass which will allow infiltration of rainfall.

The principle applied in the design of storage is to limit the discharge rate of surface water
runoff from the developed site for events of similar frequency of occurrence to the same peak
rate of runoff as that which takes place from a Greenfield site prior to development.

The calculations for an infiltration trench are shown in Appendix 3. The infiltration trench will
allow treatment and attenuation and infiltration into the ground and has been designed to
accommodate the 1in 100 year event plus climate change (+40%) therefore, flooding would not
occur for all events up to the 1in 100 year (+40%) event.

The battery units and transformers/units will be sat on a metal frame that is raised off the ground
by concrete posts. This minimises the impermeable surfaces. The rest of the Site will be
constructed from free draining stone or grass which will allow infiltration of rainfall.

The free draining stone will have a sufficient void ratio of 30% and permeability of granular fill
to allow adequate percolation and to control the risk of blockage (examples include coarse
aggregate 4-40mm (4/40), 4-20mm (4/20) as defined in BS 753313:2009 or Type 3 sub-base O-
40mm (0/40)). A permeable/open-graded (reduced fines) sub-base layer (i.e. Type 3 with a
void ratio of 30%) will be used as a drainage layer below the permeable surfaces which will be
sufficiently permeable to allow water to drain through and to store water temporarily. The
selected gravel fill and bedding would be clean, free-draining, angular shaped material in the
specified size range.

Infiltration capacities of free draining stone are significantly greater than the design rainfall
intensities and are not a limiting factor. A minimum value of 2500mm/hr is considered
reasonable within The SuDS Manual (see Section 20.5.1 of the SuDS Manual). These are SuDS
source control compliant and will as a minimum provide storage for the first 5mm (interception
storage). Permeable surfaces, together with their associated substructures, are an efficient
means of managing surface water runoff close to its source — intercepting runoff, reducing the
volume and frequency of runoff, and providing a treatment medium. These systems encourage
biological treatment of flow and extraction of oils and heavy metals from the run-off. Treatment
processes that occur within the surface structure and the geotextile layers include:

X Filtration

X Absorption

X Biodegradation
X Sedimentation

It will also assist in reducing the flood profile of the Site by significantly attenuating the runoff
from the Proposed Development within the sub-base

4.6 Designing for Local Drainage System Failure

When considering residual risk, it is necessary to make predictions as to the impacts of a storm
event that exceeds the design event, or the impact of a failure of the local drainage system.
The SuDS Strategy applies a safe and sustainable approach to discharging rainfall runoff from
the Site and this reduces the risk of flooding however, it is not possible to completely remove
the risk.

As part of the SuDS Strategy it must be demonstrated that the flooding of property would not
occur in the event of local drainage system failure and/or design exceedance. It is not
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either fail or its performance be reduced if it is not correctly maintained. This is even more
important when SuDS form part of the SuDS Strategy compared to traditional piped networks.

The surface water drainage scheme will be installed and fully operational before occupation of
the Site occurs. The surface water drainage scheme will be regularly maintained. The key
maintenance requirements are regular inspection of silt traps, manholes, pipework and pre-
treatment devices, with removal of sediment and debris as required.

Regular inspection and maintenance is required to ensure the effective long-term operation of
below ground systems. Maintenance responsibility for the system will be placed with the owner
of the Site who will employ responsible organisations when required. Specific maintenance
needs of the system will be monitored, and maintenance schedules adjusted to suit
requirements.

Preventative measures will be taken rather than corrective measures. Preventative
maintenance ensures both the condition monitoring and life-extending tasks are carried out at
scheduled regular intervals, ensuring failure and regular repair of the system is avoided.

The SuDS have been designed for easy maintenance to comprise:
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www.krsenvironmental.com email: keelan@krsenvironmental.com ate 26/10/23
MasterDrain Project Lambeeth BESS By Checked Reviewed
SW 16.52 —
" BRE365 Infiltration Calculations
Rectangular pit design data:-
Pit length =24m Pit width =5m
Depth below invert = 2 m Percentage voids = 30.0%
Imperm. area = 1840 m€ Infilt. factor = 0. 0001 m/s
Return period = 100 yrs Climate change =40 %
Calculations :-
Surface area of soakaway to 50% storage depth (not inc. base):-
a,, = 2 X (length + width) x depth/2 = 58.0 m€
Outflow factor : O=a <o X Infiltration rate = 0.0058 m/s
Soakaway storage volume : S acwal = lENgth x width x depth x %voids/100 = 72.0 me
Duration Rainfall Inflow Depth Qutflow Storage
mm/hr me (hmax) m me me
5 mins 162.0 24.7 0.64 1.73 23.01
10 mins 123.9 37.9 0.95 3.47 34.38
15 mins 103.0 47.4 1.17 5.22 42.14
30 mins 71.3 65.6 1.53 10.44 55.12
1hrs 47.2 86.9 1.83 20.88 66.01
2 hrs 30.3 111.6 1.94 41.76 69.80
4 hrs 18.9 138.8 1.54 83.52 55.27
6 hrs 14.1 155.2 0.83 125.28 29.88
10 hrs 9.7 178.5 0.00 208.80 0.00
24 hrs 5.1 224.5 0.00 501.12 0.00
Actual volume : S.wa = 72.000 me
Required volume : S reqd. = 69.800 me
Soakaway volume storage OK.
Minimum required A 56.23 m€
Actual ag, : 58.00 m€
Minimum depth required: 1.94m
Time to maximum 2 hrs
Emptying time to 50% volume =t w0 =S reqa X 05/(a <o X Infiltration rate) = 01:40 (hr:min))

Soakaway emptying time is OK.
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Soil classification for WRAP type 1
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