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Correspondence with The EA concerning surface water flood risk
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ACRONYM Description

AOD Above Ordnance Datum

ADC Arun District Council

AStGWF Areas Susceptible to Groundwater Flooding (map produced by the EA)

BGS British Geological Survey

DEFRA Department for Environment, Food and Rural Affairs

EA Environment Agency

FFL Finished Floor Level

ha Hectares

LLFA Lead Local Flood Authority

LPA Local Planning Authority

m Metres

mm Millimetres

NPPF National Planning Policy Framework

PPG Planning Practice Guidance

QBAR Mean Annual Flood (loH Report No. 124 Flood Estimation for Small
Catchments)

SFRA Strategic Flood Risk Assessment

WSCC West Sussex County Council (LLFA)
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FortRidge Consulting Limited was commissioned by Hanbury Properties, to prepare a
Flood Risk Assessment and Drainage Statement in support of an outline planning
application for land at Woodgate Nurseries. This assessment summarises the approach

to be taken in developing the drainage strategy for the site.

The requirements and policies of Arun District Council (ADC), West Sussex County
Council as Lead Local Flood Authority (WSCC) and the Environment Agency (EA) have

been taken into account when considering flood risk at the Site.

The purposes of the Report are:

e to confirm that the proposed development will not be subject to unacceptable

flood risk or to show that flood risk can be managed acceptably.

e to provide strategies and mitigation proposals for site drainage

The Report presents a preliminary assessment of flood risk in accordance with the
National Planning Policy Framework (NPPF), July 2021 and its supporting Planning
Practice Guidance (PPG), published by the Department of Communities and Local

Government.

EA Climate Change Allowances for Flood Risk Assessments were updated in May 2022.

This advice updates previous climate change allowances to support the NPPF.

The NPPF and supporting PPG provide guidance on how flood risk should be considered
during planning and development processes. The requirement to protect both new and
established development from increased risk of flooding forms an essential part of the

guidance.

The Parish Council is Aldingbourne.

Arun District Council is the Local Planning Authority (LPA), controlling flood risk and
water environment issues, through policies and guidance presented in the ADC

Strategic Flood Risk Assessment, Final report dated August 2016.
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WSCQC, in its role as Lead Local Flood Authority (LLFA), are a statutory consultee for all
major applications. Guidance published by WSCC (Revised November 2018) and ADC

have been referred to in compiling this report.

Southern Water is the sewerage undertaker for the area.

A pre-application submission was made to ADC. A Drainage response was prepared by

ADC.

The response made is clear that West Sussex County Council would be responding on

drainage matters at application stage.

In addition, ADC provided local information concerning underground drainage features

as recorded in Appendix 10 that shows how drainage crosses Lidsey Road.

A pre-development capacity check has been made to Southern Water. The response is

shown in Appendix 8.
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The site is located adjacent to the settlement of Woodgate, to the west of the A29,
Lidsey Road, that runs north/south through the village. The site extent, shown below,
sits to the south of the railway line. The site cannot be described as greenfield for the
purposes of this assessment; it is mostly developed, with derelict glasshouses, other

structures, and hardstanding covering significant areas.

The ordnance survey reference for the site is OS X (Eastings) 493549 and OS Y

(Northings) 104238.

The overall site application area is approximately 8 hectares including open space and

access provisions.

A site location plan is shown below and at Figure 1 at the end of the report:
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SITE LOCATION

© Crown copyright and database rights [19 November 2023 — 18 November 2024] Ordnance Survey [licence number 100053403].
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A Topographical survey has been carried out. A copy is shown at Appendix 1.

The site is relatively flat with levels varying from 10.393mAQD in the west of the site to
8.062mAOQD in the east of the site, excluding ditch bed levels.

The main ditch running through the site drains out into Lidsey Road and discharges to

the ditch adjacent to the A29 Lidsey Road.

The ditch on the western side of Lidsey Road connects under the road to a culvert that

flows to the east and connects to the Lidsey Rife.
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EXISTING RUNOFF-AREA LAND DRAINAGE

© Crown copyright and database rights [19 November 2023 — 18 November 2024] Ordnance Survey [licence number 100053403].

The area land drainage maps from the Arun District Council Strategic Flood Risk
Assessment show the area drains in two directions, to the west via the watercourse to
the west of the site to the Aldingbourne Rife to the west and south of the site and to

the east, under Lidsey Road and to the Lidsey Rife.
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The existing runoff within the site is indicated below. The site is relatively flat with a
high point running north to south through the middle of the area. The land to the west
of the ridge line drains to the west to the Aldingbourne Rife via piped connections to
and from the old canal. The land to the east drains to the east under Lidsey Road and

to the Lidsey Rife.

EXISTING RUNOFF-Arrows show direction of surface runoff

© Crown copyright and database rights [19 November 2023 — 18 November 2024] Ordnance Survey [licence number 100053403].

British Geological Survey (BGS) mapping indicates the superficial geology in the area to
be: “1:50 000 scale superficial deposits description: River Terrace Deposits
(undifferentiated) - Sand, Silt And Clay. Superficial Deposits formed up to 3 million
years ago in the Quaternary Period. Local environment previously dominated by rivers

(U)”

British Geological Survey (BGS) mapping indicates the bedrock geology in the area to
be: ”1:50 000 scale bedrock geology description: London Clay Formation - Clay, Silt And
Sand. Sedimentary Bedrock formed approximately 48 to 56 million years ago in the

Palaeogene Period. Local environment previously dominated by deep seas.”
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The BGS map is reproduced as Figure 2.

The bedrock geology beneath the whole Site comprises solid geology of the Kellaway

Clay Member and The Oxford Clay Formation.

Soilscapes information indicates that the soil underlying the Site comprises loamy soils

with naturally high groundwater, draining to local shallow groundwater.

Host soil classification shows the soils to be: ‘Soils seasonally waterlogged by

fluctuating groundwater and with relatively slow lateral saturated conductivity.’

The Wallingford SuDS Tools show the site to be Soil Type 2.

A geotechnical site investigation (Sl) has been carried out by Ashdown Site

Investigation Limited. The window samples in close proximity are:

WS503 is within the boundary of the site and WS102 and WS103 are located in
adjacent land. WS101 is to the west of the site, WS102 is south of the site and WS502

is to the west of the site.

Groundwater monitoring was undertaken in the winter both for 2020-21 and for 2023-

24. The results are shown in Appendix 9, together with the associated borehole logs.

Based on the Sl and the BGS information infiltration drainage will not be possible
across the site and can be ruled out; therefore attenuated surface water drainage will
be employed and designed to connect to the watercourse to the west of the site to

release at appropriate run off rates.

The EA Groundwater Vulnerability Map shows that the Site is not underlain by an

aquifer.

The area is shown on SFRA mapping to be at risk from groundwater flooding (>=75%).
Groundwater flooding is known to affect huge parts of Arun. This is reflected in the

SFRA.
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2.24  Winter groundwater monitoring showed occasional high groundwater levels during the

particularly wet winter of 2023-24.

2.25 The ditch within the site drains west towards the drainage ditches adjacent to Lidsey
Road. The land which form the east parts of the site drains to the east under Lidsey
Road and to the Lidsey Rife. The two extracts below from information provided by Arun

DC, show how surface water passes beneath Lidsey Road.

Plan showing surface water crossing beneath Lidsey Road (see Appendix 10)

ARUN DISTRICT COUNCIL AL/89/24/OUT
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The land to the west of the ridge line drains the west to the Aldingbourne Rife via the
arterial watercourse that flows north to south with piped connections to and from the

old canal.

The SFRA map documents of the area around the Site confirm there are no known
sewer flooding problems. There is a record of surface water flooding adjacent to Wings

Nursery.

The site is adjacent to existing sewers that drain to the Lidsey Wastewater Treatment

Works Catchment area.

The closest foul sewer is an existing 225mm diameter in Lidsey Road that crosses part

of the site.

The foul sewer is not very deep, the depths at various manholes are shown below:

MH7201 is 1.61m deep
MH7102 is 1.93m deep

There are no surface water sewers shown on the sewer records in the vicinity of the site.

Site visits have been made on December 2020 and on May 2021 and November 2023
following a very large storm event with extensive surveys to identify the surface water
drainage connections to and from the old canal and ultimately into the Aldingbourne

Rife.

The plan below shows one way the site can be sub-divided to make use of the existing
surface water drainage features. Area 1 is self-explanatory in that attenuation is only
required for the new road before it discharges to the watercourse that crosses from

east to west. It is possible to vary the catchment areas for Area 1 and Area 2.
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PLAN SHOWING THREE €

Area Pond Volume Area at design storm Available
1 307m?3 550 m? 1,200 m?
2 2706m3 3,200 m? 3,800 m?
3 214m? 796 m? 900 m?

Assessment of 1in 100yr+CC attenuation volumes and achievability in layout
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The development proposals as shown on the lllustrative Masterplan Plan presented in
Appendix 3. This site specific Flood Risk Assessment and Drainage Strategy supports an
outline planning application with all matters reserved (except access) for residential
development of the site with up to 130 dwellings (Use Class C3), informal and formal

public open space, landscaping, drainage, and other associated works.
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ILLUSTRATIVE PROPOSALS (See Appendix 3)

© Crown copyright and database rights [19 November 2023 — 18 November 2024] Ordnance Survey [licence number 100053403].
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The proposed site access comprises a new junction arrangement off the main A29,
Lidsey Road. The access has previously been granted planning permission with the
support of WSCC (see both AL/129/21/0UT and AL/70/23/0OUT) to serve other

residential development of upto 95 and upto 155 dwellings respectively.
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As per Annex 3 of the NPPF (The framework), a More Vulnerable classification applies
to the proposal which comprises residential dwellings, while the public open space is
defined as being ‘Water Compatible’. Having regard to Table 2 in the Planning Practice

Guidance (PPG) defines the suitability of these within Flood Zone 1.
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National Planning Policy is clearly established and governs that through the sequential
approach inappropriate development in areas at risk of flooding should be avoided by
directing development away from areas at highest risk (whether existing or future).
Flood Zones defined by the Environment Agency and shown via its Flood Map for
Planning service are the principal sources of flooding / flood constraint used to inform
the LPA when to consult the EA and LLFA on flood risk in development control

decisions.

The Flood Zones refer to the probability of flooding and this varies depending on the
source of flooding being fluvial or tidal. Flood Zones 1, 2 and 3 refer to low, medium
and high risk of flooding respectively. These zones for fluvial risks of flooding
correspond to the Annual Exceedance Probabilities (AEP) of less than 0.1%, in the

range of 0.1-1% and greater than 1% in any given year, respectively.

The Flood Zones, as described in the PPG, indicate the probability of flooding without
the presence of defences and significant manmade structures such as bridges, culverts,
and rail or motorway embankments. They show areas that may be at risk from
flooding and where further investigation in the form of a Site Specific Flood Risk
Assessment is necessary to ascertain the probable risk of flooding on site. National
policy requires that consideration is also given to other sources of flooding [NPPF173

and Footnote 59].

An extract from the Flood Map (for the Site) is presented as Figure 5. This indicates

that the Site is entirely located within Flood Zone 1 (Low probability) defined as:

“Flood Zone 1 — Land having a less than 1 in 1,000 annual probability of river or sea

flooding. (Shown as ‘clear’ on the Flood Map — all land outside Zones 2 and 3)

s,
P
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The Site is not at risk from tidal flooding. It sits at an elevation of circa 8-9mAOD and is
not located within any tidal areas. This is confirmed in present and future scenarios by

ADC’s SFRA.

EA Climate Change Allowances for Flood Risk Assessments were updated in May 2022.
This advice updates previous climate change allowances to support the NPPF. The site
is located in the Arun and Western Streams Management Catchment and the peak

rainfall allowance for the 1% annual exceedance rainfall event is 45%.

Having regard to ADC’s SFRA review of Climate Change and future flood risk the site

remains in Flood Zone 1 in future scenarios.

Groundwater flooding occurs where groundwater levels rise sufficiently to intersect
the ground surface and flow onto low-lying areas. Generally, groundwater flooding

may be a problem where developments are over permeable soils or rocks.

The Arun DC SFRA map documents show the area to be at high risk from groundwater

flooding (>=75%).

The SFRA notes that: mapping suggests that there is a high risk of groundwater
flooding at this location. Therefore, it is likely infiltration techniques will not be
suitable. However, this should be confirmed via a site investigation and the potential

for infiltration techniques should be assessed.

The SFRA also notes that: compared with other sources, current understanding of the
risks posed by groundwater flooding is limited and mapping of flood risk from
groundwater sources is in its infancy. Under the Flood and Water Management Act
(2010), LLFAs have powers to undertake risk management functions in relation to
groundwater flood risk. Groundwater level monitoring records are available for areas
on Major Aquifers. However, for low lying valley areas, which can be susceptible to

groundwater flooding caused by a high water table in mudstones, clays and superficial
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alluvial deposits, very few records are available. Additionally, there is increased risk of
groundwater flooding where long reaches of watercourse are culverted as a result of
elevated groundwater levels not being able to naturally pass into watercourses and be
conveyed to less susceptible areas. Section 5.2.2 reports on the bedrock geology and
superficial deposits within the district, and summarises that the geology of the district
indicates susceptibility to groundwater emergence and flooding, a fact identified in the

historical record.

As part of the SFRA deliverables, mapping of the whole District has been provided
showing the Areas Susceptible to Groundwater Flooding (AStGWF). This information is
provided in Appendix F. The AStGWF is a strategic-scale map showing groundwater

flood areas on a 1km square grid.

The data was produced to annotate indicative Flood Risk Areas for Preliminary Flood
Risk Assessment (PFRA) studies and allow the LLFAs to determine whether they may be

at risk of flooding from groundwater.

This data shows the proportion of each 1km grid square, where geological and
hydrogeological conditions indicate that groundwater might emerge. It does not show
the likelihood of groundwater flooding occurring, nor does it take account of the
chance of flooding from groundwater rebound (rising groundwater levels resulting
from a reduction in abstraction rates from groundwater). This dataset covers a large
area of land, and only isolated locations within the overall susceptible area are actually

likely to suffer the consequences of groundwater flooding.

The AStGWF data should be used only in combination with other information, for
example local or historical data. It should not be used as sole evidence for any specific
flood risk management, land use planning or other decisions at any scale. However, the
data can help to identify areas for assessment at a local scale where finer resolution
datasets exist. It should be noted that although an area may be designated as
susceptible to groundwater flooding, this does not mean that groundwater flooding
will definitely be a problem within these areas, rather it provides an indication of

potential risk. This is all clarified on the “Notes” set out by the SFRA itself.

Significant events of groundwater flooding reported in West Sussex are reported to

have occurred in:

BTN
0
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* 1974

* Winter 1993-1994

* Winter 2000-2001

* Winter 2002-2003

* Westergate/Barnham area

* 2013/14 —Westergate/Barnham area

* 2014 — Northfields Lane/Nyton Road/Level Mere Lane, Aldingbourne

It was observed that the extensive groundwater flooding of winter 2000 / 2001
followed a period of exceptionally high rainfall, but the direct source was not identified
and therefore it may be that flooding was caused by a burst underground pipe rather

than flooding from hard rock aquifers or superficial deposits.

Developers planning to build within groundwater emergence zones should still

investigate whether groundwater flooding is likely to be a problem locally.

The Lidsey SWMP identified that groundwater flooding has been reported in EIm Grove
in Barnham,Northfields Lane/Nyton Road in Westergate, and Wandleys Lane in

Eastergate.

There is no historical record of groundwater flooding in Woodgate. The area is located

on the edge of the identified groundwater emergence zone.

Surface Water Flooding occurs when the intensity of rainfall exceeds ground
infiltration. Typically, this happens where the ground surface is impermeable, such as
roads and paved areas within urban development and where there are impermeable

soils, such as clay.

The Environment Agency’s ‘Flood risk from surface water’ shows that the Site is

primarily at a low risk of surface water flooding.

The Environment Agency’s surface water flood risk map indicates little potential for
surface water flood risk on or near the site. The surface water flood map is reproduced
as Figure 6. A limited area in front of the site and on the A29 is shown to be at a
medium/high risk but only a small area would be to more than negligible depth and the
extent where depths exceed low levels are not shown to affect either the existing

access into the site (retained as a pedestrian/cycle link), or the A29 itself.
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It is noted that surface water flood risk mapping is also deficient because it does not
include important local drainage features, such as the 450mm diameter pipe crossing

Lidsey Road. Indeed the Environment Agency has confirmed:

“The Risk of Flooding from Rivers and Sea map is based on a national surface water
mapping project completed in 2013. As this modelling was part of a national project it
did not include local drainage features such as the pipe mentioned in your email below.
The results are based mainly on ground levels estimated using LiDAR. The grey image
below shows ground levels in the area and that the water is accumulating against an
area of high ground.” (See Appendix 11)

Where infrastructure retains, transmits or controls the flow of water, flooding may
occur if there is a structural, hydraulic, geotechnical, mechanical or operational failure.
There are three main categories of infrastructure associated with this mechanism of

flooding:

e Failure of infrastructure designed to store or carry water (e.g. dam break, canal

leak, burst water mains).

e Failure of infrastructure designed to protect an area from flooding (e.g.
breached flood defences, flap valve or penstock failure, pumping station

failure).

e Failure of a pipe, bridge or culvert due to blockage.

There is no major infrastructure that could affect the site due to failure. Therefore, the
risk of flooding from this mechanism of flooding is considered low. SFRA Climate
Change modelling (scenarios at Appendix D) are already based upon worse case

‘undefended’ scenarios, in any event.

Fiatensdionsy ooy S ruesiee
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The Environment Agency’s map ‘Flood Risk from Reservoirs’ shows that the Site is not
within an area at risk of reservoir flooding. The reservoirs flood risk map is reproduced

as Figure 7.
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The Site is classified as Flood Zone 1 (low risk) for the purposes of fluvial or tidal
flooding, and will remain so having regard to available future scenario modelling
(SFRA). The sequential and exception tests are not required having regard to
government policy in the NPPF and guidance on the PPG. Indeed, this is a location

which is sequentially preferable for development due to the low risk categorisation.

Further regard has been paid to other potential sources of flooding and risk, with
particular note to the initial pre-application response from ADC officers. As correctly
pointed out by ADC’s response (Mead Realisations Limited v The SoS for DLUHC & Anor,
EWHC 279 (Admin)) determined (inter alia) that Planning Practice Guidance should have
the same status as government policy as the NPPF. However, it was already common
practice, with reference to newer NPPF policy at paragraphs 167 and 168, that the goal
of a sequential test was to steer development to the areas at “lowest risk of flooding

from any source” and that SFRA would provide the basis for applying this test.

In this case there are no parts of the site that are affected by surface water flooding per
EA and SFRA mapping (see ADC 2016 Level 1 SFRA: Appendix E Surface Water Flood Risk
- Tile 31 of 46). Limited areas adjacent to the site do not affect its development and or
access into or out of the development. There is no evidence to suggest there is risk from

surface water flooding on the site.

The extent to which the potential for groundwater flooding is present in the district of
Arun is reflected by the SFRA mapping and discussed above. As explained above,
however, the scenarios in the SFRA do not present risk or likelihood of groundwater
flooding occurring. No historical records of groundwater flooding on the site suggest it
to be a problem or risk to development, while notably the installation of positive
drainage through development will attenuate the combined effects of very slow or no

infiltration of rainfall during storm events, serving to improve the baseline situation.
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4.33  For this reason there is no need to undertake a Sequential Test to compare the site with
other low risk (Flood Zone 1) sites in the district as the site is already in the category of

lowest risk.

]
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Having regard to the detailed findings in the Ashdown SI Ltd. Site investigation report,
due to the presence of a seasonally high water table within the site, infiltration drainage
will not be feasible. Attenuation drainage will be provided on the site in accordance with

planning and drainage policy requirements.

The site topography is such that the site drains towards the south and west of the site.
The site is relatively flat and drains towards the main ditch running through the site
and the ditch along the southern boundary adjacent to the road. The surrounding

ditches all drain to the west as indicated on the SFRA mapping included in Appendix 2.

The three coloured areas show the catchment areas used in the storage calculations, as

indicated in Section 2.

Attenuation within the proposed surface water drainage strategy will be provided by
detention basins and/or other shallow SuDS features on Site, before discharging to new
or existing ditches within the site connecting to the existing watercourses adjacent to

the site that drain to the west.

The discharge rate will be restricted to the Greenfield runoff rate (QBAR), in
accordance with Arun DC policy. It is noted that Qbar calculations relate to only the
positively-drained impermeable surfaces. Having regard to the existing extent of
hardstanding within the site as well as the benefits of a positive attenuation strategy it
is expected the development of the site will secure betterment in terms of surface

water drainage.

It is anticipated that swales, filter strips and filter drains will feature extensively within
the SuDS scheme, together with other shallow conveyance systems. Taking into
account the potential for flotation and groundwater infiltration components will need
to be lined and weighted sufficiently to withstand flotation pressures. These are
considered to be feasible when having regard to the aforementioned detailed site

investigation.
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The existing site greenfield runoff rates for the main catchment draining to the east
have been calculated using HR Wallingford Greenfield Runoff estimation tool. The
catchment area was assessed at 5.3Ha for the greenfield runoff calculation. It is noted
that LLFA policy is to allow Qbar discharge based on the impermeable area draining to

SUDs attenuation components.

Soil conditions are of low permeability, a soil (SPR) value of 0.3 has been used (soil

type2). The existing site runoff rates are summarised in the table below:

OBAR 10.41/s

lini 8.91/s

year

1in 3¢ 24.114/s

years

1ini0o 38,1 /s

years

QBAR/Ha 1.96l/s/ha
2l/s/ha (default)

The calculated QBAR per unit area of impermeable area is therefore 1.961/s/ha.

The development of the site will inevitably result in the generation of additional
surface water runoff if the proposed measures are not taken to mitigate the impact of

introducing impermeable surfaces.

The proposed site surface water drainage strategy will therefore utilise a scheme of
sustainable drainage systems (SuDS) to control runoff rates and mitigate against the
impact of increased runoff volumes. It is noted at Arun policy is for permitted discharge

to be the QBAR rate for the impermeable areas of the site only.

Greenfield runoff has been assessed for the whole site and Qbar has been assessed as

21/s/ha as shown in the table above.

Storage volumes have been assessed as follows using Infodrainage software with 45%

climate change allowance and using the 2022 FEH method of calculation.
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Greenfield runoff has been assessed for the whole site and Qbar has been assessed as

21/s/ha as shown in the table below.

Greenfield runoff calculations to evaluate Qbar/ha

Drained Area 8.5ha
Greenfield Runoff Rate (QBAR) 16.51/s

1in 1-year runoff 14.01/s

1 in 30-year runoff 40.01/s

1in 100-year runoff 61.71/s
Qbar/ha (based on connected impermeable area) 2l/s/ha (default)

Storage volumes have been assessed as follows using Infodrainage software with 45%
climate change allowance and using the 2022 FEH method of calculation.

Storage Summary — AREA 1

Impermeable Area (Incl Creep) 0.3 ha

Permitted discharge (reduced to less than Qbar) 11/s u§ed as a minimum for
analysis

2-year storage required 120m?3

30-year storage required 237m3

100-year plus 45% climate change storage required | 307 m?

Storage Summary — AREA 2

Impermeable Area (Incl Creep) 2.3ha

Permitted discharge (reduced to less than Qbar) 4.6l/s (based on 2l/s/ha)

2-year storage required 1265m?

30-year storage required 2199m3

100-year plus 45% climate change storage required | 2706m?

Storage Summary — AREA 3

Impermeable Area (Incl Creep) 0.22ha

Permitted discharge (reduced to less than Qbar) 0.44l/s (based on 21/s/ha)

2-year storage required 83m?3

30-year storage required 163m?3

100-year plus 45% climate change storage required | 214m?
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5.16 The proposed surface water drainage strategy is shown below
Appendix 6. This shows the preferred solution:

and in more detail at

23
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SURFACE WATER DRAINAGE STRATEGY (see Ap

pendix 6)

© Crown copyright and database rights [19 November 2023 — 18 November 2024] Ordnance Survey [licence number 100053403].
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There is no historical record of flooding in proximity to the site. Groundwater

measurements have indicated that groundwater can be close to the surface.

It will therefore be necessary to design all underground components, including SuDS

components to take account of the potential high water table / groundwater levels.

Mitigation measures to be considered should include sealed SuDS components to avoid
the risk of groundwater infiltration, elevated finished floor levels and elevated road

levels.

SuDS components will need to be designed to withstand flotation pressures.

Water Quality assessment should be in compliance with the guidance in The SuDS

Manual, CIRIA Repot C753.

Surface water generated from the site will be accommodated through a drainage
treatment train, which will include the use of SuDS. The approach to water quality risk
management is the Simple Index Approach. This approach is defined in Table 26.2 of

the SuDS Manual.

The approach is a simple stepped system as follows:

Step 1- Allocate suitable pollution hazard indices for the proposed land use
Step 2 - select SubDS with a total pollution mitigation index that equals or
exceads the pollution hazard index.

Step 3 — Where the discharge is to protected surface waters or groundwater,

consider the need for a more precautionary approach,

The pollution hazard indices are defined in table 26.2 of the SuDS Manual.
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The total pollution hazard index for the site is:

Land Use Poliution 755 Metals | Fydro-carbons
hazard level
. ‘. . . 0.05
Residential Roofs Very Low 0.2 3.2
Drives and low traffic roads Low 8.5 0.4 0.4
Total 0.7 9.6 0.45

The SuDS mitigation indices are defined in Table 26.3 of the SuDS Manual:
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The Hazard Index and the proposed mitigation methods are shown in the table below:

SubDS Component 788 Metals Hydrocarbons
Detention basin 0.5 0.5 0.6
Filter Strip 3.4 0.4 0.5
Filter Drain 0.4 0.4 0.4
Mitigation totals 1.3 1.3 1.5
Hazard index Total 0.7 0.6 0.45

Filter Strip Schematic {5uls Manual)
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Filter Drain Schematic (5ubs Manuall

5.28 Therefore, the proposed Drainage Strategy including SuDS components consisting of
filter strips and filter drains for the road drainage and piped drainage for roof and plot
drainage all routed through a detention basin will achieve the required level of water
quality improvement. These should be incorporated at detailed design stage, by way of

discharge of suitable planning conditions.

ARUN DISTRICT COUNCIL AL/89/24/OUT
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A Developer has the right to communicate with public sewers, as prescribed in the Water

Industry Act 1991, s106.

Southern Water has a statutory duty to ensure that any flows connected from the Site
do not add to any pre-existing flood risk. When a site is connected to the existing public

sewer network Southern Water is responsible for any flooding from its sewers.

Any necessary mitigation in the form of network reinforcement, as a consequence of the
development, must be provided by Southern Water and this is funded by Infrastructure
Charges (section 146(2) of the Water Industry Act 1991) as detailed in the current

charging regime and in line with Ofwat’s charging rules.

The Ofwat Charging Rules sets out a definition for Network Reinforcement:

Network Reinforcement refers to work other than Site Specific Work, as defined below, to
provide or modify such other: i. Water Mains and such tanks, service reservoirs and
pumping stations, or ii. Sewers and such pumping stations as is necessary in consequence
of the Site Specific installation or connection of Water Mains, Service Pipes, Public Sewers
and Lateral Drains pursuant to an agreement with, or a duty owed under the Water
Industry Act 1991 to, a person other than a relevant undertaker, including a requisition
(under sections 41(1), 98(1) or 98(1A)), under an agreement for adoption (under sections
51A or 104), under a section 66D of or a section 117E agreement, pursuant to section 45(1)
(Duty to make connections with main) or in accordance with another duty imposed by the
Act, or in consequence of the exercise of rights under section 106(1) (Right to
communicate with public sewers), or pursuant to an agreement for bulk supplies of water
or bulk discharge with a New Appointee. It also includes the additional capacity in any
earlier Water Main or Sewer that falls to be used in consequence of the provision or

connection of a new Water Main or Sewer.

The charging rules are embodied in Southern Water’s charging regime.

The assessment of any necessary network reinforcement that may be required is carried
out using a sewer modelling process and can result in solutions involving storage or

increased pipe sizes.
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Southern Water, as the sewerage undertaker, has a statutory duty to effectually drain
its area as required by the Water Industry Act 1991, s94, including wastewater

treatment.

Southern Water’s Charging document “Development Services and New Connection
Charging Arrangements” sets out the company’s policy on Infrastructure Charges as

follows:

The Infrastructure Charge

Under the Water Industry Act (1991) and in line with Ofwat’s Charging Scheme Rules
water companies are able to recover costs from developers for work that is required on
the company’s existing network to provide for new development-related growth. These
costs are recovered through the infrastructure charges which provide the income that
water companies require to ensure that the network can cater for the newly connected

properties.

Itis now a requirement of all sewerage undertakers to prepare wastewater management
plans (DWMP). As with water resource management plans one of the over-riding

principles in their DWMP is planning for growth.

The development will take advantage of the public sewer network serving Woodgate. A
copy of the local sewers records is shown in Appendix 5. The proposed strategy is

illustrated by the extract below, including in full at Appendix 6.

It is envisaged that the site will drain to the existing foul sewer network to the east of

the site in in Lidsey Road.

The sewer in Lidsey Road is a 150mm diameter vitrified clay pipe.

Subject to final design, gravity sewers will serve the site draining to the existing foul
sewer network via a new point of connection between manhole MH7201 and MH7102.

(see sewer records at Appendix 2).

A pre-development capacity check has been made to Southern Water. The response is

shown in Appendix 8.

a0
AN
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6.15 The foul sewer depths at the two manholes are shown below:

MH7201 is 1.61m deep
MH7102 is 1.93m deep

6.16 At the position of the proposed new manhole the approximate depth of the sewer will

be 1.73m deep.

6.17 Subject to final levels design it may be possible to connect directly to the 225mm

diameter pipe, if required.

bt

FOUL DRAINA:

FOUL WATER DRAINAGE STRATEGY (see Appendix 6)

© Crown copyright and database rights [19 November 2023 — 18 November 2024] Ordnance Survey [licence number 100053403].
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FortRidge Consulting Limited was commissioned by Hanbury Properties, to prepare a
Flood Risk Assessment and Drainage Statement in support of an outline planning
application for land west of Lidsey Road (A29), Woodgate. This Flood Risk Assessment
and Drainage Statement summarises the approach taken in developing the drainage

strategy for the site.

This Report presents an assessment of flood risk in accordance with the guidelines set
out in the NPPF and the supporting PPG, as well as the policies of ADC and the EA. It

also provides a statement of the means of foul and surface water drainage.

The Report confirms that the Site is suitable for the development proposals and

complies with planning policies.

The EA (Gov.uk) Maps indicate that the Site is at a low risk of fluvial flooding, and a low

risk of surface and reservoir water flooding.

The Arun DC SFRA map documents show the area to be at high risk from groundwater
flooding (>=75%). Groundwater flooding potential affects the large majority of the
district, as shown by SFRA mapping. As the SFRA clarifies however, the AStGWF data
on which it relies should be used only in combination with other information, for
example local data or historic data. It should not be used as sole evidence for any
specific flood risk management, land use planning or other decisions at any scale.
There is no historical record of groundwater flooding in Woodgate. The area is located

on the edge of the identified groundwater emergence zone.

The SFRA indicates that there have been no historical surface water flood events at, or

in proximity of the Site, and along with EA mapping both show the site is not at risk.

The Report demonstrates that the proposed development will remain at a low risk of
flooding due to the nature of the site. For this reason the site can be considered to be
within Flood Zone 1 and at the lowest risk of flooding. Accordingly neither the
Sequential Test or the Exceptions Test are required for reasons set out in the National

Planning Policy Framework or PPG.
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To mitigate against the effects of increased runoff SuDS attenuation drainage will be
provided limiting flows to Qbar. The site is within Flood Zone 1 and therefore
sequentially preferable for development, including more vulnerable development such

as housing.

Having regard to the detailed findings in the Ashdown Sl Ltd. Site investigation report
due to the presence of high groundwater within the site infiltration drainage will not be
possible. Attenuation drainage will be provided on the site in accordance with planning

and drainage policy requirements.

Attenuation within the proposed surface water drainage strategy will be provided by
detention basins or other shallow SuDS features on Site, before discharging to new or
existing ditches within the site connecting to the existing watercourse adjacent to the

site that drains to the east and west.

It is proposed that the site will drain to the existing foul main sewer network that
serves the area. Connecting to a new manhole constructed downstream of MH7201 or

MH7102.

A pre-development capacity check has been made to Southern Water. The response is

shown in Appendix 8.

LONCHIsIGn

In summary, the proposed development is located in an area at low risk of flooding and
mitigation measures have been recommended in order to ensure that the site does not

increase the risk of flooding elsewhere.

It is concluded that the proposed development complies with ADC, EA, and NPPF

policies and guidance.

The proposed development will connect to the existing foul sewer crossing the east of

the site.



FortRidge Consulting Limtted
Land at Woodpate Nursenies
FRA&DS-RevA

ARUN DISTRICT COUNCIL AL/89/24/OUT

Figure 1

Location Plan
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FIGURE 1: LOCATION PLAN

OS X (Eastings) 493549
OS Y (Northings) 104238
Nearest Post Code PO20 3YR
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Figure 2

BGS Geology Map



Gaalagy

Bedrock gsology

Superficial deposits

e

FIGURE 2.1: BGS Geology map - Superficial

River Terrace Deposits - Sand, silt and clay. Sedimantary superficial deposit formed betwesn 2.588 million vears age and the present during the
Guaternary period.
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FIGURE 2.2: BGS Geology map — Bedrock

London Clay Formation - Clay, silt and sand. Sedimentary bedrock formed between 56 and 47 .8 million yvears ago during the Palacogens period.
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Figure 3

EA Bedrock Map
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Figure 4

Soilscapes map (Magic maps)
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Figure 5

EA Flood Map
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FIGURE 5: GOVERNMENT FLOOD MAP FOR PLANNING-FLOOD ZONE 1
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Figure 6

EA Surface Water Flood Map
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FIGURE 6: GOVERNMENT SURFAC E WATER FLOOD MAP - VERY LOW RISK
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Figure 7

EA Reservoir Flood Map
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Appendix 1

Topographical Survey
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Proposed Development
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Project: Date:
10/06/2024
Designed by: Checked by: Approved By:
Alistair

Report Details: Company Address:

Type: Inflows
Storm Phase: Phase

Type : Catchment Area

ARUN DISTRICT COUNCIL AL/89/24/OUT

Created in InfoDrainage 2025.0
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Project: Date:
10/06/2024
Designed by: Checked by: Approved By:
Alistair

Report Details: Company Address:

Type: Stormwater Controls

Storm Phase: Phase

Type : Pond
Volume (m?)
[Outlets |
[Outlet |
— utgom gCon nectlon ............................................................................................

E

=

s

4]

o

0.2
0 --wwl;"--:“*;““;““}“‘:“ 1 \.\““.“N.‘m;“ PRI
0 0.2 0.4 0.6 0.8 1
Flow (L/s)
Created in InfoDrainage 2025.0 2/9
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Project: Date:
10/06/2024
Designed by: Checked by: Approved By:
Alistair

Report Details: Company Address:

Type: Stormwater Controls
Storm Phase: Phase

[Advanced

:Perimeter
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Circular:

Created in InfoDrainage 2025.0
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Rainfall Analysis Criteria

Project: Date:
10/06/2024
Designed by: Checked by: Approved By:
Alistair

Report Title: Company Address:

‘Perform No Discharge
‘Analysis

Type: FEH

Site Location 'GB 493499 103762 SU 93499

03762

‘Winter

[Return Period |

ARUN DISTRICT COUNCIL AL/89/24/OUT

Created in InfoDrainage 2025.0
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Project: Date:
10/06/2024
Designed by: Checked by: Approved By:

Alistair

Report Details: Company Address:
Type: Inflows Summary
Storm Phase: Phase

Critical Storm Per ltem: Rank By: Max. Inflow

: . Max Total
Inflow Storm Event Inflow Area : InﬂoW . Inflow
: (ha) : Volume

________________________ i e
: ‘FEH: 2 years: : 5
Sotchment 1459%:15 030 926 41.160

“mins: Summer .

Created in InfoDrainage 2025.0 5/9
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Project: Date:
10/06/2024
Designed by: Checked by: Approved By:

Alistair

Report Details: Company Address:
Type: Stormwater Controls Summary
Storm Phase: Phase

Critical Storm Per ltem: Rank By: Max. Avg. Depth

: : : Max Max Total
Max. : Max. : Max. : Max. : Max. Reside Flood : Total : Max. Dischar§

' Stormwat Us DS @ US | ps @ Max ed  Lost Outflo

Percentag

“er Control | Storm Event | ) " Level | Depth Depth' Inflow nt Volu : Volume: w 9€ . Available | Status
‘ ‘ : : ‘ i (L/s) Volume : a Volume : o : :
: : (m) (m) (ms) me (m ) (L/S) (ms) (/0)

: ‘FEH: 2 years: : :
‘Pond  +45%: 960 8281 8281 0281 0281 7.1
: ‘mins: Winter : : :

Created in InfoDrainage 2025.0 6/9
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Project: Date:
10/06/2024
Designed by: Checked by: Approved By:
Alistair

Report Details: Company Address:

Type: Phase Management

Storm Phase: Phase

Phase
FEH: 2 years: Increase Rainfall (%): +45: 240 mins: Summer

|Graphs
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Project: Date:
10/06/2024
Designed by: Checked by: Approved By:
Alistair
Report Details: Company Address:
Type: Stormwater Control Results
Storm Phase: Phase
Pond Type : Pond

Critical Storm: FEH: 2 years: Increase Rainfall (%}): +45: 960 mins: Winter

Flow Graph
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Project: Date:
10/06/2024
Designed by: Checked by: Approved By:
Alistair
Report Details: Company Address:
Type: Stormwater Control Results
Storm Phase: Phase
Depth Graph
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Project: Date:
10/06/2024
Designed by: Checked by: Approved By:
Alistair

Report Details: Company Address:

Type: Inflows
Storm Phase: Phase

Type : Catchment Area
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Created in InfoDrainage 2025.0
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Project: Date:
10/06/2024
Designed by: Checked by: Approved By:
Alistair

Report Details: Company Address:

Type: Stormwater Controls

Storm Phase: Phase

Type : Pond
Volume (m?)
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Project: Date:
10/06/2024
Designed by: Checked by: Approved By:
Alistair

Report Details: Company Address:

Type: Stormwater Controls
Storm Phase: Phase

[Advanced

:Perimeter
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Circular:

Created in InfoDrainage 2025.0
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Rainfall Analysis Criteria

Project: Date:
10/06/2024
Designed by: Checked by: Approved By:
Alistair

Report Title: Company Address:

‘Perform No Discharge
‘Analysis

Type: FEH

Site Location 'GB 493499 103762 SU 93499

03762

‘Winter

[Return Period |
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Project: Date:

10/06/2024

Designed by:
Alistair

Checked by:

Approved By:

Report Details: Company Address:
Type: Inflows Summary
Storm Phase: Phase

Critical Storm Per ltem: Rank By: Max. Inflow

: . Max Total
Inflow Storm Event Inflow Area : InﬂoW . Inflow
: (ha) : Volume
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Sewer Records — utility search
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Wastewater Plan A3

Data updated: 16/11/20

104084

Map Centre: 493556

Scale: 1:2700

Date: 10/12/20

(c) Crown copyright and database rights 2020 Ordnance Survey 100031673

: » 3
; 2 Lz
! -2 e g2y
: Z 5 Z -
e ZT 3 S80I
22 B FTes®
LE T = EEE2S F
‘5 S ERTLE
2 & B SLEHi
'z § £ gfzils
2 B 5 gE%E
5 @ @ddeds
S . wm # :
G Y B Y ;
5 i
& ol
3 B
oL %<
Z &
] T
) BR
5 = 5
3 & &g
o B !
a2 3 &
E i
@i m
i
gz k3
=0 ] B
gz i 8 £
3 z z
AU = =
&
% 7 i
2% P
D= H 7
7 P H
ZE
5 E =
&
@
L (=1 =
= i
S g 3
= b1 &
= 2 =
5 g &
D5 L
= £ ; ;
Zza 2
2r A
2
2 L
&
.3 =
1=
= £8
= 35
@ =
=
3 =
=10 =
Z 23
[l & 7
. @
. =

but Southern Water Services Ltd accept no responsibility in the event of inaccuracy. The

The positions of pipes shown on this plan are believed to be correct
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actual positions should be determined on site. This plan is produced by Southern Water Services Ltd (¢)
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Appendix 6

Foul water and surface water drainage strategies
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Storage Summary - AREA 1

Impermeable Area (Incl Creep) 0.3 ha
Permitted discharge (reduced to less than Qbar) 11/susedasa

minimum for analysis
2-year storage required 120m3

30-year storage required 237m3
307 m

100-year plus 45% climate change storage required

Filter strips or filter drains
for highway drainage

3
H
A

mﬁ‘a‘“\\:&xﬁ‘“‘\x“\“u.cf

Control chamber connected
to headwall

Outfall to watercourse via
headwalls and pipes.
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SURFACE WATER DRAINAGE STRATEGY AREA 1
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Appendix 7

West Sussex County Council Developer’s Guidance Note and other guidance
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West Sussex LLFA
Policy for the
Management of
Surface Water
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West Sussex LLFA Policy for the Management of Surface Water
November 2018
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West Sussex County Council (WSCC), as Lead Local Flood Authority (LLFA) is the
risk management authority responsible for local flood risk defined as flooding
from surface water, groundwater and ordinary watercourses (2.1.1). Hereafter
we will refer to either West Sussex LLFA or more simply as the LLFA.

The LLFA is required to provide consultation responses on the surface water
drainage provisions associated with major development (2.2.2). This policy
statement sets out the requirements that the LLFA has for drainage strategies and
surface water management provisions associated with applications for development.

For all developments, even small, we would expect the principles of this policy &

drainage strategy to be considered. For all major developments, we would expect
adherence to the full scope of this policy; the drainage strategy is to consider the

topics set out in the table below and be consistent with the Sustainable Drainage

Systems (SuDS) policies in Sections 5 and 6 of this document.

Scope for Drainage Strategy Relevant sections
of document

Drainage Catchment & Impermeable area (pre- 5.2.1
and post-development)

Discharge location 5.2.1; 5.2.5
Infiltration capacity 5.2.2-5.2.3
Design calculations for peak flow, volume control 5.3

and greenfield runoff, and/or brownfield runoff
where appropriate

Inclusion of climate change & future development |5.2.2; 5.3.2; 5.3.5;;

allowances 5.4.4; Policy 5; 5.6.1
Topographical survey of the site 5.3.1; 54.1

Details of any adjacent watercourse 5.3.1;5.4.1

Areas of flood risk 4.2; 5.5
Quantification of any surface water flows on-site 5.3

from off-site locations

Page i
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Exceedance routes 5.3.5; Policy 2

Offsite works 5.3.1; 5.5.2
Consents 3.2; 4.3
Any constraints which affect the proposed 5.3.8; 6.1

development

Locations of sensitive receptors, including source 6.1.7
protection zones, habitat designations or
archaeological features

Principles of temporary drainage during 6.1.2
construction

Proposed extent of adoption strategy 5.7.6

A Strategic Surface Water Management Strategy 5.3.11
for large sites for which the development is to be
phased.

Correspondence from any receiving authority or Section 4; 5.2.5
permitting authority

Section 2 provides the regulatory context for this policy and Section 3 summarises
specific guidance that informs LLFA consideration of surface water management.

Section 4 describes the consultation process and LLFA expectations for how
developers should engage in this process.

This policy statement is consistent with the National Planning Policy Framework
(NPPF) National Planning Practice Guidance and Defra Non-Technical Standards for
Sustainable Drainage. However, it does not supplant this or any other non-statutory
best practice guidance to which this document refers.

Input to the development management process by the LLFA is not restricted to major
development applications. LLFA advice should be sought on other planning
applications which raise surface water or other local flood risk issues; the basis of
consultation between the LLFA and planning authorities can be the subject of pre-
arranged protocols (see also planning practice guidance paragraph: 045 reference
ID: 7-045-20150323).

Section 7 of this policy relates to management of surface water flood risk for
developments smaller developments including homeowner extensions and
alterations and commercial developments less than 0.5ha or comprising fewer than
10 properties.
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This policy statement sets out how West Sussex LLFA, as a statutory
consultee, will review drainage strategies and surface water management
provisions associated with applications for development. It is consistent
with the Non-Statutory Technical Standards for Sustainable Drainage (as
published by Defra in March 2015), and sets out the policy requirements
West Sussex County Council has for sustainable drainage. It should be
read in conjunction with:

e the NPPF;

o Gov.UK Guidance for the Preparation of Flood Risk Assessments;

htbosAOwwew qov.akfquidance/Tlood-risk-assessmeant-standing-

e any specific policy set out by the relevant Local Planning Authority
in their Local Plan.
Where Local Plan policies have stronger requirements in terms of need for
FRA/drainage strategy or restricting runoff rates, they will take
precedence over this policy.

This policy statement should be used by:

Developers when considering their approach to the development of new
sites or redevelopment of brownfield sites;

Developers or their consultants when preparing drainage submissions to
support a planning application for development;

Homeowners when considering alterations / extensions to their home that
affect surface water run-off (Section 7);

Professionals involved in developing drainage schemes including
engineering, urban and landscape professionals;

Development Management officers when considering development
applications; and

Local Authorities when developing local planning and land-use policy.

West Sussex County Council was made LLFA for West Sussex by the Flood
and Water Management Act 2010 (the Act). As LLFA, West Sussex County
Council has a strategic overview of ‘local flooding.” Local flooding is
defined by the Act as flooding which is caused by:

ARUN DISTRICT COUNCIL AL/89/24/OUT
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e Surface water; and/or
e Groundwater; and/or
e Ordinary Watercourses.

The management of surface water for new developments is a key factor in
managing local flood risk.
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2.2.1 National planning policy directs new development wherever possible away
from areas at risk of flooding. This notwithstanding, new development
should only be considered appropriate in areas at risk of flooding if priority
has been given to the use of sustainable drainage systems (SuDS). When
considering major development, SuDS should be provided unless
demonstrated to be inappropriate (Planning Practice Guidance paragraph
079 ID: 7-079-20150415).

2.2.2 As the LLFA, West Sussex County Council is required under Article 18 of
the Town and Country Planning (Development Management Procedure)
(England) Order 2015 (the Development Management Procedure Order )
to provide consultation response on the surface water drainage provisions
associated with major development.

2.2.3 Major development is defined within the Development Management
Procedure Order as development that involves any one or more of the
following:

(a) the winning and working of minerals or the use of land for mineral-
working deposits;

(b) waste development;
(c) the provision of dwelling houses where:
(i) the number of dwelling houses to be provided is 10 or more; or

(ii) the development is to be carried out on a site having an area of 0.5
hectares or more and it is not known whether the development falls
within sub-paragraph (c)(i);

(d) the provision of a building or buildings where the floor space to be
created by the development is 1,000 square metres or more; or

(e) development carried out on a site having an area of 1 hectare or
more.

Page 2
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2.2.4 Input to the development management process by the LLFA is not
restricted to major development applications. LLFA advice should be
sought on other planning applications which raise surface water or other
local flood risk issues; consultation can be on the basis of pre-arranged
protocols (see also planning practice guidance paragraph: 045 reference
ID: 7-045-20150323).
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2.3.1 SuDS are designed to control surface water as close to its source as
possible. They should also aim to closely mimic the natural, pre-
development drainage across a site, wherever possible. Well-designed
SuDS also provide opportunities to:

e reduce the causes and impacts of flooding;

e remove pollutants from urban run-off at source; and

e combine water management with green space yielding benefits for
amenity, recreation and wildlife.
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2.4.1 Development has the potential to change surface water and groundwater
flows, depending upon how the surface water is managed within the
development proposal.

Planning applications for development should therefore be
accompanied by a site-specific drainage strategy that demonstrates
that the drainage scheme proposed is in compliance with West Sussex
County Council’s sustainable drainage policies, as outlined within this
document.

The drainage strategy must also demonstrate that the proposed surface
water management proposal is consistent and integrated with any other
appropriate planning policy and flood risk management measures that are
required.
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2.5.1 As the LLFA, West Sussex County Council has a consultation role in
relation to the preparation of local plans, neighbourhood plans, strategic
flood risk assessments and other planning instruments produced by Local
Planning Authorities. West Sussex County Council will provide advice and
guidance on local flood risks and appropriate policy for the plan area upon
request.

2.5.2 Upon request, West Sussex County Council will provide information with
respect to drainage and local flood risk for individuals and other
organisations to utilise in preparation of planning documents.
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3.0 This section sets out the sources of planning policy relevant to the
management of surface water. These will form the basis of West Sussex
County Council’s assessment of any submitted drainage strategy. The
drainage strategy will need to demonstrate how the development meets
these requirements.

3.1.1 The National Planning Policy Framework (NPPF) was published on 27
March 2012; it sets out the Government planning policies for England and
how these are expected to be applied. Planning law requires that
applications for planning permission must be determined in accordance
with the relevant Local Development Plan, following public consultation
and with due regard to other material considerations. Flooding and
drainage policy within the NPPF is a material consideration which states
that planning authorities should:

e direct development away from areas at highest flood risk;

o take the impacts of climate change into account;

e use opportunities offered by new development to reduce the causes
and impacts of flooding;

e ensure flood risk is not increased elsewhere;

e give priority to the use of sustainable drainage systems;

e enhance the natural and local environment; and,

e look to improve discharged water quality.

3.1.2 Paragraphs 155 to 165 of the NPPF have particular relevance to flooding
and drainage.

3.1.3 The NPPF is supported by the Planning Practice Guidance® which provides
further advice on how planning can take account of the risks associated
with flooding in plan-making and the application process.
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3.2.1 Under Section 23 of the Land Drainage Act, 1991 No person shall—

(a) erect any mill, dam, weir or other like obstruction to the flow of any
ordinary watercourse or raise or otherwise alter any such obstruction; or

(b) erect any culvert that would be likely to affect the flow of any
ordinary watercourse or alter any culvert in a manner that would be
likely to affect any such flow,

1 . . . . . .
The Planning Practice Guidance is a web-based resources which can be accessed from the Planning Portal at:
hito:/fnlanningeuidance.glanningoorial. gov.ukd Pa=Drainagalpost vpesauidance
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without obtaining the consent of the Internal Drainage Board (where one
exists), the Environment Agency (if the watercourse is designated as a
Main River) or the LLFA.

3.2.2 Where Section 23 of the Land Drainage Act 1991 applies to a
development, grant of planning permission, in itself, does not allow
construction to commence without grant of an Ordinary Watercourse
Consent (OWC) or Environmental Permit (EP) where development affects
Main Rivers.

3.2.3 For further details see: hiitns:/ fwww. wastsussex.aov.ukffire-emerqgencies-
and-crime/daaling-with-axtreme-weather/dealing-with-Tlooding/fload-risk-
managamant/ordinary-watercourse-land-dralinage-consanty

TN AR e O R TR faortinioent ofanadarsfe foar orroadaisraisg
2. ST~ HTR N PFE TREON f ATANRNGS T NI IR IIIANN IS
Al TRAITE ORI LASASE ¥ AAERCT Y IRRCARTE QRS X IRNQER \§\\\ FASY PRTIALNIY RSN RS IR

3.3.1 To support the LLFA consultee role, Defra published the Non-Statutory
Technical Standards for Sustainable Drainage Systems on 23 March 2015.
These standards provide advice and guidance for the design, maintenance
and operation of sustainable drainage systems®.

3.3.2 Further guidance on the application of the Non-Statutory Technical
Standards will be provided by Defra and associated stakeholders.

3.3.3 The policies in this policy statement are consistent with the Non-Statutory
Technical Standards.
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Local Planning Authorities are ultimately responsible for determining
planning applications and have numerous statutory and non-statutory
planning policy documents to support the delivery of sustainable
development within their districts.

National plannlng policy places Local Plans at the heart of the planning
system. Local Plans set out a vision and a framework for future
development of the area. Local Plans should be based upon and reflect the
presumption in favour of sustainable development. The Local Plans will
address housing, the economy, community infrastructure and
environmental issues such as adapting to climate change and ensuring
high quality design.

2 . .

The Non-statutory Technical Standards are published at:
httos/ Aww gov.uldgovernment/nublications/sustainable-drainage-systemas-non-siatutery-technical-
standards

Page 5

ARUN DISTRICT COUNCIL AL/89/24/OUT



The management of flood risk and surface water can be dealt with
through policies for sustainable construction, flood risk, open space,
landscape character and green infrastructure. These policies may be
supported by further Supplementary Planning Documents (SPD) or
guidance notes.

Any

drainage strategy should make reference to the relevant Local

Plan policy and may also have to provide evidence which supports
delivery of biodiversity, amenity and other benefits.

3.4.2
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Strategic Flood Risk Assessments are required to inform the development
of Local Plans, as stated within the NPPF. A SFRA assesses the risk to an
area from flooding from all sources, now and in the future, taking into
account climate change and assesses the impact that land use changes
and development in the area will have on flood risk. Each Local Planning
Authority within West Sussex has prepared and referenced a SFRA within
their planning documents. These documents provide key information on
sources of flooding and may provide information for specific site
allocations.
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The Local Flood RISk Management Strategy sets out how we as a LLFA will
work alongside other risk management authorities to deliver improvements
together to reduce flood risks. The strategy acknowledges that it is
currently surface water flooding that causes the most regular impact to
communities across West Sussex.

When considering surface water drainage within new developments in West
Sussex, it is recommended that reference is made to:

3.5.2

availab
hitpsd/dwww wastsussax.aov.ukimedia/ 2 270/suds desian _auidance, pdf

This guidance outlines the process for integrating sustainable drainage
systems into the master planning of large and small developments. This
guidance should be used as part of the initial planning and design process
for all types of development.

available t E**‘i"rs iwww.aoveuk/govermnmment/publications/flood-mans-
for-surfage~water~-how-thev-were-orocduced
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3.5.3

Long term flood risk information is provided via the following link;

hitos: ffood-waming-information.service. qov. ukfong-term-flood-risk
Surface Water Management Plans

Surface water management plans outline how surface water will be
managed in a given area that experiences flooding from surface water
runoff. Existing plans can be viewed via the following link:

https: fwww westsussax. gov.ukffire-emeargenciss-and-crime/daaling-
with-extreme-weather/daaling-with-fiooding/flond-ris
management/floed-reports-projects-and-policies!d

Any drainage strategy should incorporate data from the updated
Flood Map for Surface Water and if the site falls within an area
covered by a SWMP the drainage strategy should include
consideration of any relevant findings and recommendations.

3.5.5

S
SN

West Sussex LocaI Authorities are in general opposed to the culverting of
watercourses because of the adverse effect on flood defence and ecology.
Approval, therefore, will only be granted for an application to culvert an
ordinary watercourse if there is no reasonably practicable alternative or if
the detrimental effects of culverting would be so minor that they would
not justify a more costly alternative. The West Sussex Culvert Policy can
viewed hgra:
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WSCC LLFA’s Land Drainage & Consentlng Enforcement Policies are
currently awaiting final approval. The guiding principle of these policies is
to inform and educate landowners, developers, farmers, and other
businesses to facilitate a greater level of compliance. WSCC LLFA
recognises that a collaborative approach to prevention is better than cure.
However, it will take action where it is suspected that an offence has
occurred or is reasonably foreseeable. This may range from providing
advice and guidance; serving notices; through to prosecution for failure to
comply with notices; or any combination that achieves the desired
outcome. In order to improve land drainage and seek ‘betterment’, WSCC
LLFA will use its powers of enforcement under the Flood & Water
Management Act and LDA91 to require a watercourse to be cleared if

matters cannot be resolved by the provision of advice and guidance.
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In approaching or reviewing design, technical aspects may need further
clarification and detailed specification in order to satisfy the LLFA that the
design meets the required standard.
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West Sussex LLFA will make reference to good practice presented within
the following documents, and would recommend that any designer also
refers to:

3.6.1
comprehensive information on all
aspects of the life cycle of sustainable drainage from initial planning,
design through to construction and future management including
landscaping, waste management and costs. It reinforces the multi-
functional nature of SuDS in meeting a range of policy goals within
different regulatory areas: planning; flood risk management; water
quality management; and water resource management. This
interrelationship between SuDS and key regulatory frameworks is further
depicted in Figure 1 below.

AN INARN
3.6.2 _F JIFESD

N

The British Standard gives recommendation on the planning, design,
construction and maintenance of surface water management systems for
new development and redevelopment sites. It gives recommendations for
minimizing and/or mitigating flooding and maximizing the social and
environmental benefits of development.

. : River Basis
Local Bansy Rsnsgement’
Fhing

SFurfacs Wai
Managety
Figns

Figure 1: Inter-relationships between different areas of water policy
(Planning Advice for Integrated Water Management, Cambridge Natural
Capital Leaders Platform, 2014).

3.6.3 Vuialin
Infiltration rates for soakage structures are to be based on percolation
tests undertaken in the winter period at the location and depth of the

THISHY
CEEY .\Q\\ﬁ\k\\:_‘\“}
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3.7.1

3.7.2

3.7.3

3.7.4

3.7.5

proposed structures. The percolation tests must be carried out in
accordance with DG 365 (or similar approved method) and the test pits
should be above an agreed maximum annual groundwater level based
upon best available data.
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West Sussex LLFA as a public body has a duty under other regulatory
mechanisms to raise environmental issues with the Local Planning
Authority.

R

The Water EnV|ronment (Water Framework Directive) (England and
Wales) Regulations 2003 (SI 3242) (WFD) became UK law in December
2003. The aim of the WFD is to provide the opportunity to plan and
deliver a better water environment, focusing on ecology. The WFD aimed
for the water environment to reach good chemical and ecological status in
inland and coastal waters by 2015. Planning and improvement
programmes are continuing in six year cycles until 2027.

The WFD drives water quality improvement planning along total river
catchment areas, through the production of River Basin Management
Plans by the Environment Agency. The directive puts a duty on public
bodies to have regard to River Basin Management Plans (and associated
supplementary plans) when exercising their functions where it may affect
a river basin catchment.

Controlling water is inherent in the WFD’s objectives as uncontrolled
surface flow or flooding can cause unmanageable quality problems.
Sustainable drainage principles are a major contributor in meeting the
objectives of the WFD in its continuing cycles.
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The Conservation of Habltats and SpeC|es Regulatlons 2010 transpose
Council Directive 92/43/EEC on the conservation of natural habitats and of
wild fauna and flora (EC Habitats Directive) into national law consolidating

all amendments made to the earlier 1994 regulations.

Under section 9(5) of the above regulations, a LLFA, in exercising any of
their functions, must have regard to the requirements of the Habitats
Directive so far as they may be affected by the exercise of those
functions.
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This act (sectlon 74) places a duty on duty on publlc authorities to have
regard for the conservation of biodiversity® and on government departments to
maintain lists of species and habitats for which conservation steps should be

taken or promoted, in accordance with the Convention on Biological Diversity.

/
7
4,4

* Amended by section 40,41 and 42 of the Natural Environment and Rural Communities (NERC) Act, 2006.
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4.1.2

4.1.3
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4.2.1

A drainage strategy should be submitted to the relevant Local Planning
Authority along with the planning application for any development.

It is important that the consultation reflects the level of risk. Consequently
consultation may also occur for development, other than major
development in areas of local flood risk, as described in Section 4.2 and
Section 7.

Irrespective of whether or not formal consultation is required, all
Developers are encouraged to consider the policies outlined in this
document with respect to their site drainage design.

Consultation on flood risk will also occur with other risk management
authorities. For example, the management of tidal and fluvial flood risk
and the prevention of inappropriate development in the flood-plain
remains the responsibility of the Environment Agency. The Environment
Agency is also responsible for the management of permitting regulations
which may affect discharge to water bodies or the ground. Similarly, if any
drainage scheme requires connection to a public sewer, approval will be
required from the appropriate sewerage undertaker.
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The Town and Country Planning (General Development Procedure
Amendment No. 2, England) Order 2006 introduces the concept of Critical
Drainage Areas as an area within Flood Zone 1 which has critical
drainage problems and which has been notified [to] the local planning
authority by the Environment Agency.

West Sussex LLFA will work with the Local Planning Authorities to identify
Areas of High Local Flood Risk for their districts. These areas will be based
upon the Surface Water Management Plans that it has developed in
partnership with other risk management authorities and on the Surface
Water Flood Maps (see paragraphs 3.5.2 and 3.5.3). Where these areas
are identified, all planning applications with potential surface water
management implications will need to be submitted with a more rigorous
justification of the chosen drainage system and an assessment of its
associated impact.
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Any drainage strategy submitted to accompany a planning application
for major development should make full reference to the Surface
Water Flood Map and the most recent available Surface Water
Management plan for the area in which the development is planned.

A T N T ..
I S igrdaiiiraess

505

\‘\

N x

2

«
NN
N

7
Kz
k4
P
2
///
7//‘
2
b

74

An ‘ordinary watercourse’ is defined as any channel capable of conveying
water that is not part of a ‘main river’; it may not have a permanent water
level. Small rivers, streams, ditches, drains, cuts, culverts, dikes, sluices,
sewers (other than public sewers within the meaning of the Water
Industry Act 1991) can all be classified ‘ordinary watercourses’

When considering the development/redevelopment of any site,
existing ordinary watercourses should be identified and
accommodated within any drainage strategy design. Culverting
(piping) a watercourse is not advised unless there is no alternative.
The resulting reduction in storage volume, flow capacity and habitat
potential would be unacceptable.

Access to facilitate future maintenance of drainage infrastructure and
ordinary watercourses must be incorporated in the drainage strategy
irrespective of whether the watercourses are culverted or not.

4.3.1 Existing watercourses should preferably be retained as open features
within a designated corridor, and ideally as public open space. It is
recommended that any discharge to an ordinary watercourse or any
modification to an ordinary watercourse be identified and agreed in
principle with West Sussex LLFA prior to submission of any planning
application. The ability of a watercourse to convey water (and to function
as an effective exceedance flow route, where appropriate) will always
need to be maintained.

4.3.2 For ordinary watercourses, Ordinary Watercourse Consent (Land Drainage
Consent) must be sought from the LLFA (West Sussex County Council) or
its agent, prior to starting any works (temporary or permanent) that affect
the flow of water in the watercourse. Such works may include culverting,
channel diversion, the construction of new surface water outfalls and the
installation of trash screens. If the watercourse affected is a main river,
this would require an Environmental Permit under the Environmental
Permitting Regulations and guidance should be sought from the
Environment Agency in the first instance.
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4.5.1

Lvarvisw

Consultation with West Sussex LLFA will occur through the planning
process. West Sussex LLFA will be notified of the submission of a major
planning application by the Local Planning Authorities within West Sussex.
A substantive response to the LPA is legally required from West Sussex
LLFA within 21 days of consultation.

B Qppication Advios

Incorporating appropriate drainage is easier and more sustainable if it is
planned and designed from the start of a development. Pre-application
advice on drainage is strongly encouraged by the LLFA and should
normally be arranged with the District / Borough Drainage Engineer via
the Local Planning Authority. If an application is submitted which does
not comply with the Non-Statutory Technical Standards , NPPF, and / or
this policy West Sussex LLFA may object to the application. Pre-
application discussions are advocated to avoid this situation. The SuDS
Manual, in particular Table B1, provides further guidance for the content
of pre-application discussions.
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Major applications and other development applications in areas at risk
from flooding will, once validated by the Local Planning Authority, be
referred for technical review to the District / Borough Drainage Engineer
who will identify site specific land use considerations that affect surface
water management. West Sussex LLFA will also be reviewing these
applications for compliance with this policy statement, considering the
implications of flood risk and any Surface Water Management Plan that
may apply; and will consider adherence to wider environmental principles
of the NPPF that may have a bearing on drainage design (for example,
water quality, biodiversity and landscape). Consultation responses from
both the District / Borough Engineer and the LLFA will be returned via the
Local Planning Authority within the required 21 days following receipt of a
suitably detailed submission. Consultation responses may result in a
request for further information or for planning conditions for subsequent
determination.
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The drainage strategy WI|| need to incorporate the policies set out in
Section 5.
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The required scope for a Drainage Strategy is set out in Table 1 below.
Amplifying detailed notes follow Table 2 so a developer is left in no doubt
as to the requirements.
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Scope for Drainage Strategy Relevant sections
of document

Drainage Catchment & Impermeable area (pre- 5.2.1; 5.6.4;5.3.1
and post-development)

Discharge location(s) 5.2.1; 5.2.5
Infiltration capacity 5.2.2-5.2.3

Design calculations for peak flow, volume control 5.3

and greenfield runoff, and/or brownfield runoff
where appropriate

Inclusion of climate change & future development | 5.2.2; 5.3.2; 5.3.4;

allowances 5.3.6; Policy 5; 5.6.1
Topographical survey of the site 5.3.1; 54.1

Details of any adjacent watercourse 5.3.1;5.4.1

Areas of flood risk 4.2; 5.5
Quantification of any surface water flows on-site 5.3

from off-site locations

Exceedance routes 5.3.4; Policy 2
Offsite works 5.3.1; 5.5.2
Consents 3.2; 4.3

Any constraints which affect the proposed 5.3.8; 6.1

development

Locations of sensitive receptors, including source 6.1.7
protection zones, habitat designations or
archaeological features

Principles of temporary drainage during 6.1.2
construction

Proposed extent of adoption strategy 5.7.6

A Strategic Surface Water Management Strategy 5.3.9
for large sites for which the development is to be
phased.

Correspondence from any receiving authority or Section 4; 5.2.5
permitting authority
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4.5.2 Proportionality in compiling a drainage strategy

The drainage strategy needs to follow the above guidance but should be
proportionate to the size of the development. A residential development of
several houses will be expected to provide appropriate modelled run-off
and detailed drawings for how run-off is being attenuated; for a small
home-owner extension, architect’s drawings annotated with proposed
drainage arrangements may suffice.
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West Sussex LLFA has adopted the policies summarised in Table 5.1 to
conform to statutory policy and best practice. Policies 1 to 6 set out the
requirements for a drainage strategy to be compliant with the NPPF and
Non-Statutory Technical Standards for Sustainable Drainage. Policies 7 to
10 set out expectations to be considered within a drainage strategy in
response to environmental legislation and guidance that West Sussex
County Council and the Local Planning Authorities have a duty to comply
with.

5.1.2 All the policies reflect the requirements of the Local Flood Risk
Management Strategy, Surface Water Management Plans and Local
Planning Authority Local Plans. Sufficient information must be submitted
to demonstrate compliance.

TAHE H PTWas! Sussay LLFS SulY Badigias

Policy Summary

SuDS Policy 1 Follow the drainage hierarchy

SuDS Policy 2 Manage Flood Risk Through Design

SuDS Policy 3 Mimic Natural Flows and Drainage Flow Paths

SuDS Policy 4 Seek to Reduce Existing Flood Risk

SuDS Policy 5 Maximise Resilience

SuDS Policy 6 Design to be Maintainable

SuDS Policy 7 Safeguard Water Quality

SuDS Policy 8 Design for Amenity and Multi-Functionality

SuDS Policy 9 Enhance Biodiversity

SuDS Policy 10 | Link to Wider Landscape Objectives
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SuDS Policy 1: Follow the drainage hierarchy

1. Surface runoff not collected for use must be discharged
according to the following discharge hierarchy:

. to ground,

. to a surface water body,

. to a surface water sewer, highway drain, or another
drainage system, or

. to a combined sewer where there are absolutely no

other options, and only where agreed in advance with
the relevant sewerage undertaker.
2. The selection of a discharge point should be clearly
demonstrated and evidenced.
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5.2.1 When development occurs, the urbanisation process within a catchment
affects the natural hydrology; if the destination of the water is altered this
may result in:

e a reduced supply of rainfall to groundwater;
e an accelerated passage of flow to the receiving watercourses; and
o water directed away from existing receiving catchments.

In order to maintain the natural balance of the water cycle, the above
discharge hierarchy* must be observed. Where development results in
changes in runoff destinations, the design must account for how the
surface flows are managed and demonstrate it does not exacerbate off-
site flood risk.

5.2.2 Infiltration structures (to ground) include soakaways, basins, swales and
permeable paving. Infiltration rates for soakage structures are to be based
on percolation tests undertaken in the winter period at the location and
depth of the proposed structures. The percolation tests must be carried
out in accordance with BRE DG 365, CIRIA R156 or a similar approved
method, and cater for the 1 in 10 year design storm event® between the
invert of the lowest entry pipe into the infiltration structure and the base.
Tests should be undertaken during winter / early spring when ground
water levels are typically highest; if groundwater levels are influenced by
the tide then tests should be undertaken over a high-water spring tide.

* SuDS selection hierarchy based on: CIRIA C753 - The SuDS Manual; BS8582:2013 — Code of Practice for
Surface Water Management for Development Sites; and Approved Document H of the Building Regulations.
> The design event will vary according to the storage design and the contribution the storage component
makes to the overall SuDS for the site; as a minimum for traditional soakaways the design event will be for a
1:10 year event plus allowance for climate change.
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5.2.3

5.2.4

5.2.5

5.2.6

For the purpose of design, the percolation rate must be applied to the
sides of the infiltration structure only and the rate for the base must be
zero, unless otherwise agreed with the LPA engineer. This does not apply
to infiltration basins or permeable pavements, whereby the percolation
rate is applied to the base only. The infiltration structure should drain
50% of its total volume in 24 hours or less for the 1 in 10 year event and
for the 1 in 100 year event (unless otherwise agreed with the LPA
engineer) in order to provide spare capacity for subsequent storms. Flood
risk assessments: climate change allowances can be viewed via the
following link:

httpssddwvwwgov. ki guidancefTicod-risk-assessmants-climate-chanqs-
allowancss

Any infiltration drainage design must include adequate winter
groundwater monitoring data in areas of known groundwater issues, to
determine the highest winter groundwater table. Residential developments
in excess of five properties will require ground water monitoring to be
carried out between October and March inclusive. The extent of
monitoring required for smaller developments will be subject to
agreement with the District or Borough Council Engineers. Adequate
freeboard must be provided between the base of the soakaway structure
and the highest recorded groundwater level identified in that location;
ideally this should be 1m where possible.

Deep bore soakaways should only be considered after other forms of
infiltration attenuation have been explored and in all cases, the applicant
will be required to consult the EA hydrogeologist before their inclusion in a
drainage strategy.

Infiltration is not always appropriate, and the advice of the drainage
engineer should be sought: for developments in or close to source
protection zones (SPZs); in areas with a known history of land
contamination; or in areas with known high seasonal groundwater levels.

Surface water must not be discharged into the foul sewer system.
Discharge to a watercourse or surface water sewer must be restricted to
the estimated mean greenfield runoff rate (Q1) by means of a controlled
outflow (but see paragraph 5.4.4 regarding restrictions on runoff rates for
brownfield sites). Flood Estimation Handbook (FEH) methods should be
the preferred approach for developing runoff estimates used in surface
water design®. There is also a tool available on www. ukSulS.com that
allows calculation of Q1 by both FEH and IH124. Both the point of
connection and discharge rate must be agreed with the relevant owner or

® SuDS Manual paragraph 24.3.
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responsible body including internal drainage boards, highway authorities,
sewerage undertakers, riparian owner, Environment Agency, Canals and
River Trust and others (see also paragraph 4.3 Ordinary Watercourses).

SuDS Policy 2: Manage Flood Risk Through Design

1. The drainage scheme proposed is to:

a. protect people and property on the development site from
flooding; and,

b. avoid creating any additional flood risk outside of the
development in any part of the catchment, either upstream
or downstream.

2. Any drainage scheme must manage all sources of surface water,
including exceedance flows and surface flows from offsite,
provide for emergency ingress and egress and ensure adequate
connectivity.

3. For large sites where development is to be phased, there will
need to be a strategic site surface water management system
that allows different parts of the site to be developed at different
times while ensuring that each of the design criteria can be met.
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5.3.1 The natural drainage catchment for the site needs to be mapped including
the water that drains down into / through the site from outside the site
boundary. The pre and post development drainage is to be based upon
the whole catchment demonstrating how off-site drainage is being
managed within the proposed strategy.

5.3.2 The drainage system must be designed to operate without any flooding
occurring during any rainfall event up to (and including) the critical 1 in 30
year storm (3.33% AEP). The system must also be able to accommodate
the rainfall generated by events of varying durations and intensities up to
(and including) the critical, climate change adjusted 1 in 100 year storm
(1% AEP) without any on-site property flooding and without exacerbating
the off-site flood-risk. Sufficient steps are to be taken to ensure that any
surface flows between the 1 in 30 and 1 in 100 year events are retained
on site. Storage should be based upon analyses of a range of winter and
summer storm profiles to determine a critical storm event.

5.3.3 The LLFA will wish to review the input values and calculations for storage
design and the greenfield run-off rates upon which they are based. Where
computer models have been used to underpin design, the drainage
strategy should be accompanied by the full results and design criteria.
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5.3.4

5.3.5

5.3.6

5.3.7

5.3.8

Where calculations involve use of the Coefficient for Volumetric Run-
off (Cv) Sewers for Adoption (7th Edition) recommends that a Cv of 1.0
should be used whenever calculating runoff from impermeable surfaces

(roofs and paved areas should have an impermeability of 100%). When

making an application the designer should demonstrate to the LLFA that
Cv has been suitably determined.

The choice of where storage volumes are accommodated may be within
the drainage system itself or within other areas designated within the site
for conveyance and storage.

The drainage design should show flow routes through the proposed
development, demonstrating where surface water will be conveyed for
three types of flow:

1. Low flow routes

Regular flow from source control features such as permeable pavements
should travel in low flow channels through the development in a controlled
way contributing to landscape quality.

2. Overflows

In the event of local blockages or surcharge a simple overflow
arrangement should allow water to bypass the obstruction and return to
the main SuDS drainage system when conditions return to normal.

3. Exceedance routes

Should SuDS be overwhelmed by exceptional rainfall (1:100 + allowance
for climate change) then exceedance routes are required to protect people
and property. These provide unobstructed overland flow routes from the
development and should be considered for all drainage schemes.
Exceedance routes should also be protected from future changes in land
use.

The primary consideration shall be risks to people and property on and off
site.

Wholesale land raising should not be undertaken, for example, by the
spreading of excavated material on site or the importation of additional
fill. Such action increases the possibility of changing natural flows and
increasing flood risk beyond the development area.

Access should be maintained into and through the site for emergency
vehicles. The drainage application must give consideration to flood risk
vulnerability classifications (as defined through Planning Practice Guidance
to the NPPF), as specific measures or protections may be necessary and
need to be agreed with the appropriate authority.
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5.3.9The time required for the storage to accept further storm flows should be
considered, especially if downstream flood levels can affect the outfall.
Attenuation storage volume provided by any drainage area should half
empty within 24 hours so that it can receive runoff from subsequent
storms. If the drain down time (full to empty) is more than 24 hours, then
long duration events should be assessed to ensure that drainage is not
compromised by inundation.

5.3.10If the proposed system connects to an existing drainage system, whether
it is a sewer, highway drain, water body or sustainable drainage system,
consideration must be given to the operational capacity and functionality
of the existing system to ensure that no adverse impacts result or flood
risk is increased either on-site or off-site.

5.3.11For large sites involving phased development, the strategic surface water
management system will need to be designed to manage the flows from
the final developed site, and specific conditions will need to be set for
each development plot so that the original design assumptions are not
invalidated’.

SuDS Policy 3: Mimic Natural Flows and Drainage Flow Paths

1. Drainage schemes should be designed to match greenfield
discharge rates and follow natural drainage routes as far as
possible; pumps should therefore not form part of drainage
schemes.

2. Greenfield runoff should be calculated from FEH or a similar
approved method. SAAR and any other rainfall data used in run-off
storage calculations should be based upon FEH rainfall values.
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5.4.1 Runoff rates should match Greenfield runoff rates, follow natural or
existing drainage routes, utilise existing natural low-lying areas or
conveyance pathways, and match infiltration rates and discharges as far
as possible for all events up to and including the climate-change adjusted
1in 100 year (1% AEP) design event.

’ For further details on this subject, see chapter 7 of the SuDS manual.
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5.4.2

5.4.3

5.4.4

5.4.5

By mimicking the natural drainage flow paths and working within the
landscape, more effective and cost-efficient design can be developed and
drainage systems can be kept shallower.

Working with existing natural gradients also avoids any reliance on
pumped drainage, with its associated energy use and failure risk. The
natural environment including woods, trees and hedgerows can play a
part in water management.

Redevelopment on brownfield land has the potential to rectify or reduce
flood risk. In all cases, including on brownfield sites, runoff should where
possible be restricted to the greenfield 1 in 1 year runoff rate during all
events up to and including the 1 in 100 year rainfall event with climate
change. An alternative approach would be for discharge rates to be limited
to a range of greenfield rates, based onthe1in1,1in 30 and 1in 100
year storm events. However, the use of this method to restrict discharge
rates requires the inclusion of on-line long-term storage, sized to take
account of the increased post development volumes, discharging at no
greater than 2l/s/ha. While discharging at no greater than 2 I/s/ha is
acceptable, it is still the LLFA’s preference that the former approach is
used wherever possible. If it is deemed that this is not achievable,
evidence must be provided and developers should still seek to achieve no
increase in runoff from greenfield sites and a 50% betterment of existing
run off rates on brownfield sites (provided this does not result in a runoff
rate less than greenfield). For further guidance see Susdrain Fact sheet
on Designing attenuation storage for redeveloped sites:

httpd wwsusdralnuorg/Tiles/resources/fact_sheats/Q1 15 fact shest st

fenuation Tor redeveloned.ndf

Storage, where space permits, should be on or as close to the surface as
possible. Where cellular storage is opted for then the system should be
designed in such a way as to minimise the risk of siltation e.g. by
incorporating silt traps and to be filled via a distribution pipe to stop silt
entering the units or by incorporating the storage tank off line whereby it
only fills when the system surcharges. The cellular units should be
manufactured from a recycled material such as PVC.
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SuDS Policy 4: Seek to Reduce Existing Flood Risk

1. New development should be designed to take full account of any
existing flood risk, irrespective of the source of flooding.

2. Where a site or its immediate surroundings have been identified to
be at flood risk, all opportunities to reduce the identified risk should
be investigated at an early stage and subsequently incorporated at
the detailed design stage.

[0 N N o N MW e NN N N \‘\\‘\‘ R oo TNV ol oo e X oY R o N I Yo
5.5.1 Paragraph 157 of the NPPF outlines how flood risk management bodies

should seek to manage flood risk through using opportunities offered by
new development to reduce the causes and impacts of flooding, taking the
predicted effects of climate change into account.

5.5.2 As LLFA, West Sussex County Council will endeavour to ensure that this
principle is applied across the County. Where a developer’s Surface Water
Management Strategy has identified that there are existing flood risks
affecting a site or its surroundings, there would be an expectation that the
developer manages the identified risk appropriately to ensure that there
are no on-/off -site impacts as a result of any development. Similarly,
where there are opportunities to reduce the off-site flood risk through
carefully considered on-site (or off-site) surface water management, the
LLFA will encourage developers to explore these fully.

SuDS Policy 5: Maximise Resilience

1. The design of the drainage system must account for the likely
impacts of climate change and changes in impermeable area over
the design life of the development. Appropriate allowances should
be applied in each case.

2. A sustainable drainage approach which considers control of surface
runoff at the surface and at source is preferred and should be
explored prior to other design solutions.

3. Culverting an existing watercourse should only be considered if
there is no feasible alternative.
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5.6.1 The Environment Agency published updated Flood risk assessments:
climate change allowances in February 2016. Further advice on the
interpretation of these allowances is available via the following link:
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5.6.2 Design of drainage systems utilising a sustainable drainage design and
reducing reliance on below ground systems such as pipes and tanks,
provides greater flexibility to accommodate changes in surface water peak
flows and volumes. Sustainable measures that control flow rates near to
the source and maximise natural losses through infiltration and
evaporation are preferred. Surface systems are preferred as their function
can be more easily observed and maintenance is generally easier. If
underground storage tanks are used, they should have easily accessible
surface inspection points to allow maintenance checks / silt removal (see
also Section 5.4.5).

5.6.3 Culverting (piping) a watercourse is not advised unless it is for access
purposes or there is no reasonable alternative; the resulting reduction in
storage volume, flow capacity, habitat potential and ease of access for
maintenance is likely to be unacceptable (see also Section 3.5.4).

5.6.4 Development results in the conversion of permeable surfaces to
impermeable over time (e.g. surfacing of front gardens to provide
additional parking spaces, extensions to existing buildings, creation of
large patio areas). The consideration of urban creep should be assessed
on a site by site basis but is limited to residential development only. The
allowances set out in Table 5.2 must be applied to the impermeable area
within the property curtilage according to the proposed development
density.
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Residential development Change allowance
density (% of impermeable area)
(Dwellings per hectare)

<25 10
30
35
45
>50
Flats & Apartments
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SuDS Policy 6: Design to be Maintainable

1. No building is to be occupied until a Verification Report
pertaining to the surface water drainage system, carried out by
a Chartered Engineer, has been submitted to the Local Planning
Authority which demonstrates the suitable operation of the
drainage system such that flood risk is appropriately managed,
as approved by the Lead Local Flood Authority. The Report shall
contain information and evidence (including photographs) of
earthworks; details and locations of inlets, outlets and control
structures; extent of planting; details of materials utilised in
construction including subsoil, topsoil, aggregate and membrane
liners; full as built drawings; and topographical survey of ‘as
constructed’ features..

2. The Verification Report should also include an indication of the
adopting or maintaining authority or organisation and may require
inclusion within a register of drainage features.
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5.7.1 The drainage system must be designed to take account of the
construction, operation and maintenance requirements of both surface
and subsurface components, allowing for any personnel, vehicle or
machinery access required to undertake this work. Standard 10 of the
Defra Non-Statutory Technical Standards states: S10 Components must
be designed to ensure structural integrity of the drainage system and any
adjacent structures or infrastructure under anticipated loading conditions
over the design life of the development taking into account the
requirement for reasonable levels of maintenance.

Ditches and watercourses (including culverts) should retain as a minimum
a three and a half metre® easement with access that allows for its future
maintenance by people / equipment in perpetuity. Without maintenance,
the function of drainage systems may alter. Increased leaf litter,
sediments and colonisation of vegetation may clog drainage measures or
impact the characteristics of operational controls. Consideration should
also be given to the Construction Design and Management regulations for
health and safety purposes.

5.7.2 Design considerations will need to address the practicalities and funding
arrangements for lifetime maintenance, identifying the body responsible
and ensuring that financial mechanisms are in place such as bonded
maintenance arrangements via S106 agreements and planning conditions.
The Verification Report shall include details of the financial management
and arrangements for the replacement of components at the end of the
manufacturers recommended design life.

® paragraph 23.12 of the SuDS Manual (2015).
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5.7.3

5.7.4

5.7.5

5.7.6

Wherever possible, it is preferable that drainage schemes should be
designed at the surface to allow easy inspection and maintenance.
Drainage maintenance can usually be incorporated as part of a typical
landscape maintenance specification.

With surface water drainage systems, a careful balance must be struck
between functionality and the creation of habitats. The encouragement of
certain protected species or creation of protected habitats may conflict
with the regular maintenance works essential to ensuring long term
functionality of the drainage measures. An awareness of any biodiversity
objectives should be considered as part of a Management & Maintenance
Plan for the drainage measures; specifically timing of vegetation cuts and
silt removal to ensure no conflict with nesting or specific life stages of
biota.

The Verification Report to be provided should indicate schedules and times
of activities, as well as critical controls or components of the drainage
scheme. This plan should include an indication of the roles and
responsibilities for each authority or organisation which may have a
responsibility for maintenance activities. Any interconnectivity with or
reliance upon other drainage systems should be indicated. Where
automatic systems form part of the operational functionality of a drainage
system, then processes should be in place to allow immediate action in
terms of restoration of performance.

As LLFA, West Sussex County Council has a duty to maintain a register of
structures or features which are likely to have a significant effect on flood
risk. SuDS features where they have a significant effect on flood risk
would be designated under Section 21 of the Flood and Water
Management Act 2010. Drainage schemes within new developments may
include structures or features that will be required to be included within
the register.
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The policies in this section provide local interpretation of the environmental
legislation and guidance that West Sussex County Council and the Local Planning
Authorities have a duty to comply with, including the regulations referred to in
Section 3.7 of this document.

SuDS Policy 7: Safeguard Water Quality

1. When designing a surface water management scheme, full
consideration should be given to the system’s capacity to
remove pollutants and to the cleanliness of the water being
discharged from the site, irrespective of the receiving system.

2. Interception of small rainfall events should be incorporated
into the design of the drainage system.
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6.1.1 Paragraph 170 of the NPPF states that the planning system should
contribute to/enhance the natural and local environment by preventing
both new and existing development from contributing to (or being put at
unacceptable risk from) unacceptable levels of soil, air, water or noise
pollution or land instability. The Water Framework Directive Regulations
(see paragraph 3.7.1) is the principle statutory instrument that applies.

6.1.2 The design of any drainage proposal should therefore ensure that surface
water discharges do not adversely impact the water quality of receiving
water bodies, both during construction and when operational.
Sustainable drainage design principles have the potential to reduce the
risk of pollution, particularly through managing the surface water runoff
close to the source and on the surface. Below ground pipes and tanks
which are efficient for drainage purposes may not provide appropriate
water quality treatment.

6.1.3 Runoff from small rainfall events can pose a particular problem for water
quality. The *first flush’ of runoff contains the initial flush of pollutants that
has built-up on surfaces during the preceding dry period. It is, therefore,
possible to get a high initial pollution concentration for relatively small
rainfall events.

6.1.4 Rainfall events that are less than or equal to 5mm in depth also comprise
more than half of the rainfall events across the UK. The volume of runoff
from these small events therefore can cumulatively contribute significantly
to total pollutant loadings from a site over a specified period of time.
Interception of an initial rainfall depth of 5 mm would mimic greenfield
response characteristics in that small rainfall events do not generally
produce any run-off.
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6.1.5 West Sussex LLFA expects developers to demonstrate that the first 5 mm
of any rainfall event can be accommodated and disposed of on-site, rather
than being discharged to any receiving watercourse or surface water
sewer. This can frequently be achieved through the inclusion of
sustainable drainage measures such as infiltration systems, rain gardens,
bioretention systems, swales, and permeable pavement.

6.1.6 Where it proves exceptionally difficult to achieve this principle, it must be
demonstrated that any water leaving the site has been appropriately
treated to remove potential pollutants.

6.1.7 When discharging to the ground, ground conditions and locations of any
source protection zones should be confirmed.

SuDS Policy 8: Design for Amenity and Multi-Functionality

Drainage design should from the outset consider opportunities for
inclusion of amenity and biodiversity objectives and thus provide
multi-functional use of open space with appropriate design for
drainage measures within the public realm.
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6.2.1 Multi-functional use of land constitutes best practice and is underpinned
by paragraph 10.1.1 of The SuDS Manual (2015):

The challenge for designers and planners is to create integrated urban spaces
that include SuDS in creative and innovative ways, taking into consideration
their potential contribution to a range of functions such as flood risk
management, water supply, green infrastructure, habitat provision, transport
corridors, climate proofing, community identity, recreation and tourism.

6.2.2 Applications of this policy include:
e the use of park areas as temporary flood storage during heavy
rainfall events;
o wetlands being used to deliver amenity value and habitat as well as
water treatment;
e use of permeable paving, rain gardens and tree pits to improve the
design quality of the public realm, while improving permeability.

6.2.3 SuDS should form an integral component of networks of high quality open
space which adapt for attenuation of surface water, sports and play and
enhancement of biodiversity. A range of other considerations apply to
creation of wetland areas / features which can generally be addressed
through careful design. Refer to the SuDS Manual for detailed guidance.
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SuDS Policy 9: Enhance Biodiversity

Drainage design should from the outset consider opportunities for
biodiversity enhancement, through optimising the scope for surface
systems, consideration of connectivity to adjacent water bodies or
natural habitats, and appropriate planting specification.
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6.3.1 All public authorities have a duty to conserve biodiversity under the
Countryside and Rights of Way Act (CROW) 2000 (see paragraph 3.7.4 of
this document). The NPPF requires that Local Planning Authorities set out
a strategic approach to plan positively for the creation, protection,
enhancement and management of networks of biodiversity and green
infrastructure (NPPF para 171). Maximising the ecological value of
drainage systems is consistent with national and local policies which aim
to conserve and enhance biodiversity.

6.3.2 Drainage Strategies should draw upon best practice guidance clearly
signposted in chapter 6 of The SuDS Manual.

SuDS Policy 10: Link to Wider Landscape Objectives

Drainage design should from the outset consider opportunities to
contribute to the wider landscape and ensure proposals are
coherent with the surrounding landscape character area.
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6.4.1 The landscape character of West Sussex is defined by its topography, flora
and fauna, land use and cultural associations. The West Sussex
Landscape Strategy, 2005 aims to protect and enhance the landscape of
West Sussex as an asset for future generations. Integral to this is
ensuring that new development is well designed and fits sympathetically
with the differing character of localities and ensures that natural and
historic landscape features are conserved and enhanced.

6.4.2 The form of drainage provision for any new development within or
adjacent to any of these areas has the potential to contribute to or detract
from the wider landscape. Working with the landscape to provide drainage
may promote other opportunities to deliver benefits for biodiversity and
also enhance the aesthetic character of these areas. The linear nature of
many SuDS features can help create green corridors through
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6.4.3

developments; these are important for wildlife and ensure that the
associated development is connected with its surrounding environment.

When assessing drainage design, particularly surface systems, it is
important to consider the drainage scheme in the context of the
surrounding landscape character area. Landscape Character Assessments
are valuable in understanding how to create a landscape with its proposed
sustainable drainage scheme for a development so it fits into the
landscape and townscape of the area. Effective integration will also
require carefully researched and selected plants, which work to improve
the local green infrastructure.
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7.1.1

§ N RN X AAF o Rl o ow o o SEFEE e A e En ol Y
AN ISR NI A I ST A TN T T I T A TS TSI T Y
GHD AIFH § DUSMTACE HTQTST MAanNSHomiman aranamg

= A
§ o W NN ou N8 Y oy ¥ o ay S o
Al AT S P Syt il Doy imru sy arns
AITTAITAR TR QI LIV amnans

All development, regardless of its size, has the potential to be affected by
surface water run-off or have an impact upon existing surface water flow
routes. Surface water flooding, as distinct from other sources of flooding,
currently causes the most regular impact to communities across West
Sussex as evidenced by the extensive property flooding that occurred
during 2012. This section provides guidance on managing surface water
for smaller developments to minimise flood risk; guidance is directed both
at home owners considering extensions / alterations and to developers for
smaller (non-major) commercial developments. Sections 7.2 and 7.3
provide guidance to home-owners and commercial developers,
respectively.
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7.2.1

7.2.2 &8

7.2.3

7.2.4

7.2.5 i

The following paragraphs set out what you as a home-owner are legally
required to do if you make changes to your home or garden that will affect
the management of surface water and also what measures you can take
to mitigate the management of surface water issues and the reduction of
flood risk. Two flow charts to summarise the guidance for homeowners
are provided at the end of this section.

If you intend to pave your front garden or driveway involving an area of
more than 5m?, you will require planning permission if free draining
ground is being replaced with an impermeable material that will create run
off. One of the main reasons for the new legislation is that the conversion
of gardens to driveways in urban areas has increased the amount of water
that goes into the storm drains when it rains, and this has contributed to
the increase in flooding.

From a flood risk and drainage perspective, planning permission is not
required if you are creating a driveway from a semi-permeable or
permeable material, or if the water is directed to a lawn, border or
soakaway to drain naturally with no increase in flow resulting to highway
drainage. If you are in any doubt about whether or not planning
permission is required, contact your LPA.

In order to help and advise householders of the options for achieving
permeability and meeting the condition for permitted development status
the Department for Communities and Local Government (CLG) has
produce guidance on permeable paving which can be found on the
following link hitos:/dwww . gov uk/govermment/publications/narmeabla-
surfacingqaf- front-gardens-guldance
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Due to the risk of rapid inundation by floodwater basements should be
avoided in areas at risk of flooding. Self-contained basement dwellings
are ‘highly vulnerable’ developments and should not be permitted in Flood
Zone 3. The Environment Agency is opposed to these developments
unless there is adequate protection from flooding and safe means of
escape. Detailed technical advice should be sought from your District /
Borough planning authority before considering an application in an area at
increased risk of flooding.
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LLFA standing advice (adapted from government guidance) on managing
flood risk for minor extensions of less than 250m? that can be found in
Appendix B. This advice is additional to any requirement for obtaining
planning permission and the guidance of the local planning authority
should always be sought at the outset of the process. If an existing
property is located within flood zones 2 or 3 or in a flood pathway, the
extension unless designed to be flood resilient as opposed to flood
resistant, has the potential to remove floodwater storage. In this
scenario, specific guidance from the District Engineer should be sought
before finalising a design.

No alteration should be made to an existing watercourse running through
or adjacent to your property without first consulting the Borough or
District Council. This includes the bridging of an existing watercourse (and
any associated culverting) to provide access to / from your property (see
also Section 4.3.1 of the West Sussex LLFA Policy for the Management of
Surface Water).
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7.3.1 Developments up to 250m? is covered by the above paragraphs.
7.3.2 Major development is defined in paragraph 2.2.3 of this policy.

7.3.3 Currently, there appears to be no government guidance specifically
informing the management of flood risk for developments greater than
250m? but less than 0.5 ha in area or less than 10 houses in total®. Given
the scarcity of suitable development sites within West Sussex, a high
proportion of planning applications are submitted for development that
falls within this category, usually referred to as incremental development.
Collectively, and over time, incremental development can have a very
significant impact upon flood risk from surface water run-off. For this
reason, the Lead Local Flood Authority is stipulating local requirements
that need to be met by developers to minimise flood risk both to the
development itself and to surrounding areas.

7.3.4 The key requirements are:

THTADHIM ING aNISTing FIood risi frosm ail souroess

A suggested starting point is: wu:u} {fiond-warning-
informationservice. gov. ukdiong-term-flood-riskimap

Nb. Selecting the detailed view on the map yields information on
depths and flow velocities of flood water. Reference should also be
made to any surface water management plans (SWMPs published
by the Lead Local Flood Authority — see Section 4.5 of the main
document) and to relevant SFRAs published by the District /

Borough that include the proposed area of development.

Yt
H
s

hibos: {Swww, gov, kaqusmmef‘fi*m rzwk assessment-local-

planning-authorities This will need to demonstrate that the
sequential and exception tests have been completed and needs to
incorporate a drainage strategy for the site. Section 5.1 of the
West Sussex LLFA Policy for the Management of Surface Water
provides detailed guidance but contact the planning or drainage
staff at your local authority if you require further clarification.

° The LLFA Policy for the Management of Surface Water requires all major development to be accompanied by
a Drainage Strategy. The LLFA view is that a meaningful Drainage Strategy needs to be informed by a Flood
Risk Assessment, notwithstanding that there are circumstances under which major development may not
require an FRA if site size thresholds is <1ha and in flood zone 2 according to current government guidance.

Page

36

ARUN DISTRICT COUNCIL AL/89/24/OUT



If the development constitutes redevelopment of an existing

brownfield site, the detailed guidance provided in paragraph 5.4.4

of this policy should be adhered to.

7.3.5 The flow chart below summarises the guidance to developers.
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AEP Annual
Exceedance
Probability

Attenuation

Biodiversity

Biota
Brownfield site

Catchment

CIRIA

Climate change

Culvert

Development

EA

Easement

This is the probability of a flood event being exceeded within
a given year. Expressed in percentage terms it is the inverse
of the maximum return period. For example, the 100-year
flood can be expressed as the 1% AEP flood, which has a 1%
chance of being exceeded in any year.

Attenuation is the process of water retention on site and
slowly releasing it in a controlled discharge to a surface water
or combined drain or watercourse. The amount of discharge
will vary depending whether it is a brown or Greenfield site.
For brownfield sites the developer must determine the likely
run off and agree an acceptable discharge with the LLFA,
environment agency or water authority.

The diversity of plant and animal life in the world, an area or
a particular habitat - a high level of which is considered to be
important or desirable.

The animal and plant life of a particular region or habitat.

Any land or site that has been previously developed.

The area contributing surface water flow to a point on a
drainage or river system.

Construction Industry Research and Information Association.
WWWL CIra.org

Long-term variations in global temperature and weather
patterns both natural and as a result of human activity
(anthropogenic) such as greenhouse gas emissions

A structure which fully contains a watercourse as it passes
through an embankment or below ground.

The undertaking of building, engineering, mining or other
operations in, on, over or under land or the making of any
material change in the use of any buildings or other land.

Environment Agency. Government Agency responsible for
flooding issues from Main River, and strategic overview of
flooding.

The right to use the real property of another for a specific
purpose. The easement is itself a real property interest, but
legal title to the underlying land is retained by the original
owner for all other purposes.
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Exceedance Route A pre-determined route for flows that exceeds the flood

FEH

Flood event
Flood risk

Flood Risk
Assessment
Freeboard

Flood and Water
Management Act

Greenfield

Greenfield runoff
rate

Groundwater

Groundwater
flooding

IH124

Impermeable

Infiltration

Internal Drainage
Board (IDB)

event that the drainage system has been designed to
accommodate.

The Flood Estimation Handbook, produced by the Institute of
Hydrology in 1999; an accepted method for estimating
runoff.

A flooding incident usually in response to severe weather or a
combination of flood generating characteristics.

The combination of the flood probability and the magnitude
of the potential consequences of the flood event.

An appraisal of the flood risks that may affect development
or increase flood risk elsewhere.

A vertical distance that allows for a margin of safety to
account for uncertainties.

The Flood and Water Management Act clarifies the legislative
framework for managing surface water flood risk in England.

Undeveloped land.

The rate of runoff which would occur from a site that was
undeveloped and undisturbed.

Water that exists beneath the ground in underground
aquifers and streams.

Flooding caused by groundwater rising and escaping due to
sustained periods of higher than average rainfall (years) or a
reduction in abstraction for water supply.

A report published by the Institute of Hydrology in 1994 that
was specifically produced to address the runoff from small
catchments; it provides an accepted method for estimating
runoff from catchments.

Will not allow water to pass through it.

Infiltration or soakaway is the temporary storage of water to
allow it to naturally soak away into the ground. Because
water soaks into the ground gradually, reduces the risk of
flooding downstream. Infiltration may be used where there is
no surface water sewer or where existing systems are at full
capacity. Infiltration helps to recharge natural ground water
levels.

Internal drainage boards (IDB) are public bodies that Boards
manage water levels in some areas where there is a special

Page

ARUN DISTRICT COUNCIL AL/89/24/OUT

41



LLFA

Local Flood Risk
Management
Strategy

Main River

Mean Annual
Flood

On-line

Ordinary
Watercourse

Overland Flow

Percolation

Qbar

Q1

Permeability

need for drainage. These areas are known as internal
drainage districts (IDD). IDBs undertake works to reduce
flood risk to people and property, and manage water levels
for agricultural and environmental needs.

Lead Local Flood Authority is the risk management authority
responsible for local flood risk defined as flooding from
surface water, groundwater and ordinary watercourses. In
West Sussex, the LLFA is West Sussex County Council.

Strategy outlining the Lead Local Authority’s approach to
local flood risk management as well as recording how this
approach has been developed and agreed.

A watercourse designated on a statutory map of Main rivers,
maintained by Department for Environment, Food and Rural
Affairs (Defra).

Referred to as QBAR, or the mean annual flood, is the value of
the average annual flood event recorded in a river. This flow rate
is used to provide a measure of the Greenfield runoff
performance of a site in its natural state to enable flow rate
criteria to be set for post development surface water discharges
for various return periods.

A part of the drainage system that receives flows during all
frequent events.

An ordinary watercourse is a watercourse that is not part of a
main river.

Flooding caused by surface water runoff when rainfall
intensity exceeds the infiltration capacity of the ground, or
when the soil is so saturated that it cannot accept any more
water.

The passing of water (or other liquid) through a porous
substance or small holes e.g. soil or geotextile fabric. A
percolation (or infiltration) test is used to assess the rate of
flow through the soil; see chapter 25 of SuDS Manual.

(See Mean Annual Flood)

The Greenfield runoff for a 1:1 year flood event. This is
derived from standard growth curves being applied to Qbar.

A measure of the ease with which a fluid can flow through a

porous medium. It depends on the physical properties of the
medium.
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Runoff Water flow over the ground surface to the drainage system.
This occurs if the ground is impermeable, is saturated or if
rainfall is particularly intense.

SAAR Standard Annual Average Rainfall; SAAR is the standard
average annual rainfall for the period 1941 to 1970 in mm?°.

Source Protection Defined areas showing the risk of contamination to selected
Zone groundwater sources used for public drinking water supply.

Strategic Flood A study to examine flood risk issues on a sub-regional scale,
Risk Assessment typically for a river catchment or local authority area during
the preparation of a development plan.

Supplementary Documents which add further detail to the policies in the

Planning Local Plan. They can be used to provide further guidance for

Documents (SPD) development on specific sites, or on particular issues, such as
design. Supplementary planning documents are capable of
being a material consideration in planning decisions but are
not part of the development plan.

Surface water Flooding caused by the combination of pluvial flooding, sewer
flooding flooding, flooding from open channels and culverted urban
watercourses and overland flows from groundwater springs

Surface Water A study undertaken in consultation with key local partners to

Management Plan understand the causes and effects of surface water flooding
and agree the most cost effective way of managing surface
water flood risk for the long term.

SuDS Sustainable drainage systems. A sequence of management
practices and control structures that are designed to drain
surface water in a more sustainable manner.

Topography The topography of a place or region is the description of its
physical features, both geographical and man-made. Itis
usually represented on a topographical map.

Urban creep The increasing density of development due to extensions,
paving over of gardens, and other permeable area, and the
addition or extension of roads or buildings, which increases
the impermeability of developed areas and causes rates and
volumes of runoff to increase.

Watercourse A term including all rivers, streams, ditches drains cuts
culverts dykes sluices and passages through which water
flows.

19 SAAR 61-90, which was analysed for the Flood Estimation Handbook (FEH) for rainfall from 1961 - 1990, is
virtually the same and can also be used in runoff calculations.
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Appendix A to West Sussex Lead Local Flood Authority Policy for the
Management of Surface Water dated July 2017

Links to Further Information
Introduction

West Sussex County Council as the Lead Local Flood Authority (LLFA) benefits
from working in partnership with Drainage Engineers within the Districts and
Boroughs throughout the County. These engineers undertake technical review of
drainage proposals and act as Agents to the LLFA for the review / granting of
Ordinary Watercourse Consents under the Flood and Water Management Act,
2010.

Technical queries relating to individual developments should in the first instance
be directed to these officers as they have a greater level of local knowledge than
staff at the LLFA. Contact Details for the Engineering staff at respective
authorities are set out below, together with links to standing advice (where
appropriate) which may serve to answer initial queries).

Adur-Worthing Councils - Drainage Engineer
Contact Tel No: 01903 221374

Contact email: planning@adur-worthing.gov.uk

Standing advice is available via the following web link: hitps //www, adur-
worthinagov.ukfsevera~-weaather/fiooding-and-heavy-rainy

Arun District Council - Drainage Engineer : Contact Tel No: 01903 737819

Contact email: enginesring.services@arun. gov. uk

Standing advice is available via the following web link:

hitos Sdwww arunoev.ukidminaas

hito: Sowww, arun. gov. uk/sufacewater

hitp: Awww arun.gov. il nlanning-oblications

htbpd Swww arnun.cov.uld/making-a-planning-aoplication

Chichester District Council - Drainage Engineer
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contact Te! No| N
Contact email: |

Standing advice is available via the following web link:
Surface Water and Foul Drainage 5FD

hito: A dwww. chichestar.gov.uk/CHitpHandlar.ashGid=2689180=0

Crawley Borough Council

Standing advice is available via the council’s planning portal following web link:
hitoddwww rawlev.gov uldpw/Plianning and Developmentdindsx. hitm

Policies pertinent to surface water management — Local Plan policies: Policies
ENVS8 (Development and Flood Risk) and ENV9 (Tackling Water Stress)

httos A www orawlev. aov.uk/ow/web/nub2 71853

Strategic Flood Risk Assessment

hito: Advwoww crawlev. aov.uk/ow/web/PURZ 28568

Horsham District Council

Standing advice is available via the following web link:
hitps: SAwww horshamogovauk pianning/develonment-management

e Surface Water Drainage Advice Note;
e Surface Water Drainage Statement;
e Adoption and Maintenance of SuDS.

Mid Sussex District Council - Drainage Engineer(s)

Mid Sussex District Council Strategic Flood Risk Assessment and a guide to
master planning sustainable drainage into developments can be found via the
following link:

hitps: fwww midsussex gov. uk/planning-huilding/evidence-supnorting-
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Development Contributions

Wos Afwww o midsussex aov uksplanning-building/development-contributionss

Local List giving validation requirements for planning applications:

httos: SAwwwomidsussaxcgov.ukd/media/ 197 8 validation-gritsria-for-planning-
applications.pdf

South Downs National Park Authority

Contact Tel No: 01730 814810

Contact email: planning@southdowns.gov.uk
Standing advice is available via the following web link:
Water Cycle Study and SFRA Level 1

httos 4 Awww southdowns. aov.ukdnlanning/planning-policyd/national-nark-local-
planfevidenge-and-supporting-documeants/water-ovale-study/

Local List giving validation requirements for planning applications:

hitos: SAwww southdowns. gov.uk/planning/making-an-application/local-
validation-~list/
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Appendix B
Minor extensions standing advice
[advice adapted from www.gov.uk/guidance]

You need to provide a plan showing the finished floor levels and the estimated
flood levels.

Make sure that floor levels are either no lower than existing floor levels or 300
millimeters (mm) above the estimated flood level. If your floor levels aren’t
going to be 300mm above existing flood levels, you need to check with your
local planning authority if you also need to take flood resilience measures.

State in your assessment all levels in relation to Ordnance Datum (the height
above average sea level). You may be able to get this information from the
Crdnance Survey. If not, you'll need to get a land survey carried out by a
qualified surveyor.

Your plans need to show how flood risk for the development is minimized and
that there is no increase in flood risk for people / property outside of the
development. If the proposed extension to your property is in an area that is
affected by surface water flooding or is on a flood plain, the avoidance of
increased flood risk should consider how flows can be routed through / under the
extension to avoid loss of flood storage capacity in the immediate vicinity by
incorporating flood resilience measures. These measures allow water to pass
through the property to avoid structural damage by:

. using materials that are flood resilient not flood resistant;

. making it easy for water to drain away after flooding;

. making sure there’s access to all spaces to enable drying and
cleaning.

Specific guidance on flood resilience can be found in improving the flogd
performance of new buildings. Flood resistance for new extensions in areas
prone to flooding should be avoided. Further advice on this issue can be sought
from the Drainage Engineer at your local authority.
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Supplementary Requirements for
Surface Water Drainage Proposals

DISTRICT COUNCIL

Any proposed surface water scheme must consider sustainable drainage principles.

SuDS Selection
The following destinations must be considered for surface runoff in order of preference:

1. Discharge into the ground (infiltration).
2. Controlled discharge to a surface water body.
3. Controlled discharge to a surface water sewer.

Surface water must not be discharged into the foul sewer system. Infiltration structures
include soakaways, basins, swales and permeable paving. Open Suds features are
encouraged. Structures that span individual property boundaries are discouraged.

Discharge to surface water bodies and surface water sewers must be restricted to an agreed
rate.

SuDS selection hierarchy based on:

CIRIA C753 - The SuDS Manual

BS8582:2013 — Code of Practice for Surface Water Management for Development Sites
Approved Document H of the Building Regulations

For additional guidance, please refer to the ‘ West Sussex County Council (Lead Local Flood
Authority) Policy For The Management of Surface Water’
https:/ Ao westsussex.govaak/media/ 12230 ws s policy for management of surface water,

Infiltration Drainage Design

Any infiltration drainage design must include adequate winter groundwater monitoring data
to determine the highest winter groundwater table. Residential developments of ten
properties or more will require ground water monitoring to be carried out between October
and March inclusive. The extent of monitoring required for smaller developments will be
subject to agreement with the Council’s Engineers but will need to capture likely peak
groundwater levels during the winter period. This is likely to be during January/February but
is dependent on the weather, etc up to that point.

Adequate freeboard must be provided between the base of the soakaway structure and the
highest recorded groundwater level identified in that location.

Infiltration rates for soakage structures are to be based on percolation tests undertaken at an
agreed time during the winter period and at the location and depth of the proposed
structures. The percolation test depth is also dependent on the peak groundwater levels
recorded at that location, ensuring that the test depth does not exceed the depth to the peak

Version Dated; 3™ August 2021
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groundwater level recorded. The percolation tests must be carried out in accordance with
BRE 365, CIRIA R156 or a similar approved method. For the purpose of design, the
percolation rate must be applied to the sides of the infiltration structure only and the rate for
the base must be zero, unless otherwise agreed. In respect to infiltration basins or
permeable pavements, the percolation rate is generally applied to the base only.

There must be provision to ensure that there is capacity in the system to contain the 1 in 100
year storm event plus 40% on stored volumes/rainfall intensity, as an allowance for climate
change and cater for the 1 in 10 year storm event plus climate change between the invert of
the lowest entry pipe into the infiltration structure and the base The infiltration structure
should also drain 50% of its total volume in 24 hours or less for both the 1 in 10 (plus 40%)
and 1in 100 year (plus 40%) storm events, in order to provide spare capacity for subsequent
storms.

Restricted Discharge

Discharge to a watercourse or surface water sewer must be restricted to the estimated mean
greenfield runoff rate (Quar) for all design storm events, using the impermeable area (and
including other permeable areas that are positively drained) of the site to be developed as
the basis for the calculations.-rather than the entire greenfield site area. For brownfield sites,
the above criteria also applies, but if this cannot be achieved, then a minimum 50%
reduction in existing peak runoff rate should be considered. Flow restriction is to be achieved
using a suitable controlled outflow with a minimum outflow of 2 I/s, unless otherwise agreed,
with satisfactory blockage mitigation measures specified. Greenfield runoff rates can be
derived from |IH124 or a similar approved method. Any storage design must be submitted
with winter groundwater monitoring data where applicable to ensure there will be no
detrimental effect on the structure or storage.

Flow Exceedance Routes

The drainage design should show flow routes through the proposed development,
demonstrating where surface water will be conveyed for three types of flow:

1. Low flow routes

Regular flow from source control features such as permeable pavements should travel in low
flow channels through the development in a controlled way contributing to landscape quality.

2. Overflows

In the event of local blockages or surcharge a simple overflow arrangement should allow
water to bypass the obstruction and return to the management train sequence until
conditions return to normal.

3. Exceedance routes

When SuDS are overwhelmed by exceptional rainfall, then exceedance routes are required
to protect people and property. These provide unobstructed overland flow routes from the

Version Dated; 3™ August 2021
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development and should be considered for all drainage schemes. Exceedance routes
should also be protected from future changes in land use.

Culverting a Watercourse

Culverting (piping) a watercourse is not advised unless there is no alternative. The resulting
reduction in storage volume, flow capacity and habitat potential would be unacceptable.
Culverted watercourses are also more difficult to maintain due to the limited accessibility.

Land Drainage Consent must be sought from the Lead Local Flood Authority (West Sussex
County Council), or its agent (Arun District Council — land.drainage@arun.gov.uk), prior to
starting any works (temporary or permanent) that affect the flow of water in the watercourse.
Such works may include culverting, channel diversion, discharge of flows, connections,
headwalls and the installation of trash screens.

Please also refer to the ‘culvert policy’ and consent application form available on the West
sussex County Council website; hifps /Asww wastaussex gov, uk/fire-emergencias-and-
grime/fdeging-with-exireme-wegther/degling-with-fogding/flood-risi-mansaemant/ordinary-
walareourse-land-drainage-consanid

The development layout must take account of any existing watercourses (open or culverted)
to ensure that future access for maintenance is not restricted.

See also:
Land Drainage Act 1991 (amended 1994)

Maintenance and Management

Ditches and watercourses (including culverts) should retain a three metre easement with
access that allows for its future maintenance.

Details of the maintenance and management of the SuDS system are to be set out in writing
in a site specific maintenance manual. This manual shall include details of the financial
management and arrangements for the replacement of components at the end of the
manufacturers recommended design life. This document is then to be submitted as part of
the planning process.

References

The Building Regulations 2000
Drainage and waste disposal
Approved document H

ISBN: 1-859462-08-1

Building Research Establishment,
Soakaway Design — Digest 365 (BRE 365)
ISBN: 978 1 84806 918 6, 2016

Centre for Ecology and Hydrology

Flood Estimation for Small Catchments - IH Report 124
Marshall, D.C.W. & Bayliss, A.C.

ISBN: 0948540621, 1994
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CIRIA

C753 The SUDs Manual
Woods-Ballard, B.; Kellagher, R. et al
ISBN: 978-0-86017-760-9, 2015

CIRIA

R156 Infiltration Drainage — Manual of Good Practice
Bettess, R.

ISBN: 0 86017 457 3

British Standards Institution

BS8582:2013 — Code of Practice for Surface Water Management for Development Sites
ISBN: 978 0 580 76700 5
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During the planning process, applicants are often required to submit surface water drainage
proposals for appraisal by the Local Planning Authority’s (LPA’s) Drainage Engineers. This
‘Surface Water Drainage Proposal Checklist’ has been designed to clearly define the
expectations and requirements that proposals, submitted to LPA’s within West Sussex, need
to satisfy.

It is recommended that applicants take time, at the outset of the planning process, to
familiarise themselves with the requirements set out in this checklist.

The expectation is that applicants will include a completed checklist in the supporting
documentation they submit to the LPA, during the planning process.

Applicants should be aware that:

e [tisinan applicant’s interest to provide all the information requested by the checklist, to
enable the LPA’s Engineers to quickly and efficiently appraise their proposals.

e The omission of information may lead to delays in the planning process.

However, if this checklist requests information that an applicant does not consider to be

relevant to their application:

e In the first instance the applicant should discuss this with the LPA’s Drainage Engineer.
(The Planning Officer dealing with the application will be able to provide applicants with
the appraising Engineer’s contact details).

e Alternatively, the applicant can provide an explanation as to why they have omitted
certain information in the ‘Additional Information’ section at the end of the checklist,
guoting the relevant ‘requirement number’. However, be aware; the decision whether
or not certain information is required ultimately lies with the appraising Engineer (hence
the above advice to consult them before omitting information).

The Town and Country Planning Regulations now require pre-commencement conditions to
have the prior agreement of the applicant regarding their wording and use. Therefore, to
avoid pre-commencement conditions relating to surface water drainage, applicants will
need to submit proposals that provide the information requested in this checklist, and also
align with the requirements of the following documents:

e The Wast Sussex Policy for the Management of Surface Water

e Any supplementary planning guidance issued by the respective LPA.

If surface water drainage conditions have been applied to a planning permission; this

document will also help applicants prepare a ‘Discharge of Conditions’ application’.
Version 5.2 (03.08.2021)
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Ground Investigation Results

Guidance Notes

a. Groundwater monitoring should be undertaken during the winter period (October to March
inclusive) to enable the peak annual groundwater levels to be established. The duration of
monitoring required for smaller developments (e.g. those consisting of less than 10 properties)
can be discussed with the LPA’s Engineers as; for some locations, a shorter duration may be
acceptable. However, unless dispensation is agreed in advance with the LPA’s Engineers, a full
winter season of monitoring should be undertaken. Groundwater on sites near the coast may be
influenced by tidal conditions and therefore this consideration needs to be factored into the
monitoring programme.

b. Infiltration testing should be undertaken during the wet winter months (typically January or

February) and in line with BRE365 or a similar approved method, such as CIRIA R156. Infiltration
testing needs to be carried out at the locations and depths of proposed infiltration structures,
this must also be at a depth above the maximum recorded groundwater level in the vicinity of
the test pit. Tests must be repeated 3 times consecutively, to replicate saturated ground
conditions.

c. Deep-bore Soakaways: Where it is not possible to undertake conventional BRE365 or CIRIA R156
testing due to depth; advice should be sought from the Council’s engineers. Please note that;
deep-bore soakaways are generally resisted unless there is no alternative. Evidence of the
Environment Agency’s agreement with the principle of using deep-bore methods to drain the
site must be provided within the submission.

d. The minimum infiltration rate obtained at the location and depth of the proposed infiltration
structures should be used to inform the design of the infiltration structures. Please use the
‘additional information’ section at the end of this checklist if multiple infiltration structures are
proposed, which utilise different minimum rates.

Version 5.2 (03.08.2021)
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Proposed Method of Surface Water Disposal

Guidance Note
e. If on-site infiltration is deemed unviable; evidence supporting the move to the next step(s) of the
drainage hierarchy must be provided, to the satisfaction of the LPA’s Engineer.

Drainage Design: Supporting Calculations

Version 5.2 (03.08.2021)
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Guidance Notes

The appropriate factor of safety from the table below must be applied to calculations to ensure
the design is fully in accordance with CIRIA R156/CIRIA C753. This is applicable to infiltration
systems, utilising the base area.

Climate change allowance on peak rainfall intensities or stored volumes must take into account
the lifetime of the development.

Calculations of Qbar are to be based upon the area to be positively drained. It is advised that
agreement is sought with the LPA’s Engineer, at an early stage, regarding the area to be
considered for this calculation. Unless otherwise agreed; the minimum acceptable discharge
rate is 2l/s when using formal flow control devices. For lower flow rates; evidence must be
provided that adequate measures are in place to protect the flow control device from blockage.
For Greenfield sites; run-off must be restricted to the Greenfield Qbar runoff rate during all
events up to and including the 1 in 100 year rainfall event, including climate change allowance.
For Brownfield sites; infiltration should be investigated as the first option, but where evidence
can be provided that this is unviable, off-site flows from all events should also be restricted to
Greenfield Qbar. If that is not possible; flow should be restricted to as close to Qbar as is
achievable, with a minimum requirement of 50% betterment. Applicants are expected to
provide fully detailed plans of the site’s existing surface water drainage arrangements, including
impermeable areas, gullies, outfalls, pipes & diameters, manholes, etc., to prove the extent of
the existing positively drained areas and their associated points of discharge.

Ordinary Watercourse/Land Drainage Consent will need to be sought, ideally in parallel with
planning permission, if the proposals incorporate discharge into, culverting or altering a
watercourse.

Modelling is required to ensure that the effects of surcharged outfalls are taken into account.

Version 5.2 (03.08.2021)
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Plans/Drawings/Diagrams

Guidance Notes
k. Drainage layout plans should include:

e All surface water drainage pipes labelled with: diameters, pipe materials, gradients and
invert levels.

e Allinfiltrating and attenuating structures (including permeable paving) labelled with;
dimensions, invert/base and cover levels.

e All manholes labelled with: a reference number, cover levels, invert levels, cover loading
grade.

e Allsilt traps clearly labelled with sump depths.

e Control structures with discharge rates, hydraulic head and invert levels.

e Proposed/existing levels of any areas subject to ground raising, together with suitable
measures/detailed drawings for the associated management of surface water runoff. Please
note that ground raising should be avoided unless there are exceptional circumstances. In
any instances where this is envisaged early consultation with the Council Engineer is
recommended.

I. Site specific construction detail plans should be supplied. The following elements must be
included (where applicable): infiltrating structures; attenuating structures; manholes; catch-
pits/silt traps; flow control devices; permeable paving; headwalls; channel drains; gullies; pipe
bedding and surround, etc.

m. Unless specifically requested by the Council’s drainage Engineers ‘Exceedance Flow Route Plans’
are only required for developments of more than 10 residential properties or more than 0.5ha of
commercial development.

Version 5.2 (03.08.2021)
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Additional Information
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Culvert? Policy - intended for use by Council officers, landowners and
developers.

This document is an explanation of the agreed West Sussex County Council
(LLFA) and District and Borough Council policy regarding the culverting of
ordinary watercourses, and a guide to good practice and design principles.

Culverting of a watercourse, or the alteration of an existing ordinary
watercourse, requires land drainage consent under Section 23 of the Land
Drainage Act 1991 (and as amended). The District and Borough Councils under
powers from the LLFA are responsible for processing ordinary watercourse
consent applications.

The Environment Agency now regulates permits for works in / around
watercourses designated as ‘Main River’ under the Environmental Permitting
Regulations 2010 (EPR2010).

The following works require consent from District and Borough Authorities:

e Construction of any mill dam, weir or other similar obstruction to the flow
of any ordinary watercourse or raising or otherwise altering any such
obstruction;

o Installation of a culvert in any ordinary watercourse;

e Alteration of a culvert in a manner that would be likely to affect the flow
of an ordinary watercourse;

e Installation of a structure within the watercourse that would be likely to
affect the flow of said watercourse;

e Removal of a culvert within an ordinary watercourse;

¢ Diversion or filling of any ordinary watercourse;

The above list should not be considered exhaustive. If you are not sure if the
work you are proposing requires a consent / permit please contact your local
District or Borough Authority, EA office or Lead Local Flood Authority (LLFA).

1.0 Local Authority Policy

Watercourses fulfil many roles in today’s environment. They provide drainage for
developed and agricultural land and are vital water resources. They are
important features of the landscape and provide habitats for a wide variety of
wildlife. It is therefore important that watercourses and their associated habitats
are protected and enhanced for the benefit of future generations. A watercourse
includes all; rivers, streams, ditches, drains, cuts, dykes, culverts, sluices,

1. A culvertis a structure that allows water to flow under a road, railroad, trail, or similar obstruction
from one side to the other side. Typically embedded so as to be surrounded by concrete, granular
material, soil etc., a culvert may be made from a pipe, reinforced concrete or other material.
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sewers (other than public sewers within the meaning of the Water Industry Act
1991) and passages through which water flows.

West Sussex Local Authorities are in general opposed to the culverting of
watercourses because of the potential for adverse effect on flood risk and
ecology. The Competent Authority will therefore adopt a precautionary principle
and only approve an application to culvert an ordinary watercourse if there is no
reasonably practicable alternative or if the potential negative impact of
culverting would be so minor that they would not justify a more costly
alternative.

However, a culvert will not be considered until alternatives have been
considered, for example:

e C(Clear span bridges;

e Revision of the site layout to incorporate an open watercourse that can be
easily maintained; or

* Diverting the watercourse without loss of its hydraulic flow characteristics.

In all cases and where it is appropriate to do so, compensation in full is to be
provided for any loss in storage capacity or habitat.

2.0 Deculverting Policy

There are many benefits to deculverting, which include; the provision of valuable
wetland habitat, increased storage capacity, educational opportunities, reduction
of maintenance costs and ease of inspection

Deculverting requires consent as the removal of a culvert which previously
constrained flow could increase the downstream flood risk; modelling should
therefore be employed (where necessary) to ensure there is no adverse flood
risk as a consequence of a particular activity. Some culverts may be formally
listed or scheduled for their historic importance, therefore careful consideration
is required. Appropriate ecological surveys should be provided in support of any
deculverting activity.

The removal of culverts is actively encouraged by the council when:

e Removing the culvert is physically possible, and no ecological or historical
damage will result;

¢ Flood risk may be reduced and a more natural flow regime restored; or

e The local environment would be enhanced significantly.
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3.0 Impacts of Culverting

The Council’s general opposition to culverting is a result of the legal
requirements of the Water Framework Directive (2003) that the quality of a
watercourse should not be reduced. Therefore, opposition is based on the
detrimental effects that are likely to arise; these may include:

Loss of environmental features; the continuity of the watercourse corridor
is broken, causing an adverse impact on the ecological value of the
watercourse, loss of habitat and inhibiting the migration of some species.
Increased likelihood of blockages; the culvert itself or screens have an
increased risk of blockage and require frequent maintenance.

Loss of floodwater storage; open channels generally provide more storage
capacity than culverts.

Impact of flooding; increased overland flooding as a result of a culvert
exceeding its capacity.

Greater difficulties in providing for drainage connections; it is more
difficult to provide for the addition of connections within a culvert; outfalls
within culverts are prone to blockage.

Difficulties in the repair, maintenance and replacement of culverts; the
landowner or owner of the culvert is responsible for the condition and
maintenance of a culvert. They must therefore ensure they are in good
condition and free from obstructions. Failure to do so could result in the
liability for any damage caused by flooding. Access into culverts is
restricted and in some cases is classified as a confined space which
requires trained operatives and specialist equipment.

Development above or near a culvert; the presence of a watercourse is
concealed by a culvert; this can lead to inappropriate land use above or
near them, and could lead to structural failures, difficulties in future
access for maintenance, etc.

Culverts in urban areas are susceptible to pollution as a result of
misconnected foul sewers, overflows from blocked sewers or discharge of
contaminated surface water.

Increase in erosion to the banks and beds of a watercourse where
adjacent to a culvert entrance.

4.0 Culvert Design Requirements

Where culverting is unavoidable it is necessary to seek land drainage consent
from the relevant District or Borough Council. It needs to be shown that steps
have been taken to reduce the risk of flooding and to reduce or mitigate
environmental degradation. Detailed guidance on the design of culverts can be

found
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11.
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A detailed design will need to be submitted with your formal application
for consent. Hydraulic calculations are to be submitted and include an
allowance for climate change over the life time of the activity or
development.

The environmental implications of all options of the works should be
considered in order to determine the least environmentally damaging
solution supported with evidence.

Culvert length should be kept as short as possible and diameter as large
as possible. Depending on local circumstances, we require a minimum
culvert diameter of 450mm or as agreed with the local authority
depending on watercourse size and flow.

The design of the culvert should consider any impact on flood flow. They
must not increase flood risk to property. Consideration should also be
given to the alternative flow paths in the event of a culvert becoming
obstructed.

The shape of the culvert and the materials used should be chosen to
satisfy hydraulic requirements and have a design life exceeding that of
the structure.

Pipes should be of a consistent cross-section within the culvert length
unless adequate hydraulic transitions are incorporated into the design,
this will be necessary when extending an existing culvert.

Appropriate inlet and outlet structures should be provided to ensure a
smooth hydraulic transition and avoid erosion. Headwall arrangements at
the upstream and downstream ends of a culvert should be suitably keyed
into the bed and banks of the watercourse, and should be appropriate to
the local environment.

Where there are safety concerns, headwalls will need to be fitted with
safe guarding measures ie. handrails, etc.

Details should be stated of future maintenance and clearance
arrangements, including access considerations. The responsibility for the
maintenance of a culvert lies with the landowner or the person or
management company who owns the culvert.

Sharp bends should be avoided and suitable access chambers provided
at each change of direction in the culvert.

Inlet and outlet screens may be required to prevent debris entering the
culvert and causing clogging, or where there is a danger to public safety.
Screens need to be sized and designed to reduce the risk of blocking and
provision made for clearing and maintenance, including allowance for a
removable front section (fitted with a padlock); wing walls should be
sufficiently high to prevent bank erosion in the event of a blockage; flat
screens should be avoided as these are prone to blockage. Further
guidance can be found in the Environment Agency Trash Screen and
Security Screen Guide, 2009

httpsdwww gov.oukigovernment/publications/trash-and-security-seraen-
wide-2009




Figure 1-Culvert with Wingwalls and Trash Screen

12. Most culverts should be set so that the inlet/outlet is at the true bed
level.

13. Applications with multiple small diameter culverts will generally be
refused, only in exceptional circumstances where site constraints prevent
a single pipe or box-culvert option being practical, will they be
considered. This is a result of multiple culverts being more prone to
blockage at the inlet.

14. Syphons are generally not acceptable.

15. Where watercourses are subject to severe erosion and siltation problems,
consideration should therefore be given to the provision of silt traps
upstream of the culvert.

16. Services (for example sewers, gas pipes, water mains, etc.) should not
impinge into the cross-section of the culvert.

17. Vehicular loading needs to be considered where the culvert is located in
trafficked areas and therefore suitable protection may be required.

5.0 Environmental Considerations

Each application for consent will be considered on its own benefits / disbenefits.
Mitigation to reduce the impact to the natural environment will be taken into
consideration when determining an application for culverting.

5.1 Environmental Mitigation:
e Increase the culvert diameter to slightly greater than that needed to
accommodate the design flow and position the invert level at the true bed
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level of the watercourse. This enables more natural bed features to form
over time.

e Provide ledges above the water level in large culverts to allow for the
passage of mammals. Or make provision for appropriately located animal
underpasses close to the culvert.

o \&\ \\>‘§\\\\\ e
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N

Figure 2- Culvert with Ledges for Mammal Passage

e The invert level should not pose an obstruction to fish passage.

e Propose suitable environmental enhancements, for example opening up a
length of previously culverted watercourse elsewhere on site, enhancing
other lengths of watercourse, creation of ponds/marshy areas/ bays.

e Construct headwalls and wingwalls in ‘soft-engineering’ or natural
materials in keeping with the natural channel without reducing the design
life of the structure.

6.0 Consent Procedure

Advice should be sought as early as possible on any proposal, allowing sufficient
time before the intended start date, so as to minimise any delays. The consent
application form and details on how to apply and pay the appropriate fee are
available on the West Sussex LLFA website;

S TS

As part of the consent procedure we will consult where appropriate with the
Environment Agency, Highway Authorities and Natural England.
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7.0 Planning Application and Building Control Considerations

e The requirement for ordinary watercourse land drainage consent is
independent of the need for planning permission and the granting of
planning permission does not imply or guarantee that Land Drainage
consent will be granted.

e Consideration must be given to any relevant planning conditions.

¢ Buildings and structure must not be sited within 5 metres from the outer
edge of new or existing culverts/ watercourses.

e Any works must comply with the local council land drainage byelaws, if
present.

A representative from the Council will inspect the culvert on completion of works
to ensure that it has been installed as per the approved design.

8.0 Enforcement

When unconsented works are identified by a District or Borough Council, and
they constitute a contravention of the Land Drainage Act (1991), enforcement
action will be pursued. This will include site investigations and informal contact
with the land owner to try to resolve the issue. If the obstruction is not removed
or there is a failure to submit a consent application within the set period a legal
notice will be issued. If the notice is not complied with, then the due legal
process will be initiated. This could result in the Council carrying out work by
default and recovering all associated costs including an administrative on-cost.
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FortRidge Consulting Limtted
Land at Woodpate Nursenies
FRA&DS-RevA

Appendix 8

Southern Water Pre-development capacity check
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FortRidge Consulting Limtted
Land at Woodpate Nursenies
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Appendix 9

Site Investigation Information WS101, WS102, WS502, WS503, WS622, WS711
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Appendix 10

Plans provided by Arun District Council
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Appendix 11

Correspondence with The EA concerning surface water flood risk
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Explanatory Notes
Symbols and abbreviations on Exploratory Hole Records
Samples

U ‘Undisturbed’ Sample: - 100mm diameter by 450mm long. The number of blows to drive in the
sampling tube is shown after the test index letter in the SPT column.

Pi Piston Sample: ‘Undisturbed’ sample 100mm diameter by 600mm long.
D Disturbed Sample

R Root Sample

B Bulk Disturbed Sample

w Water Sample

ES Environmental Suite (on older records may be referenced 1 T)

In Situ Testing

S Standard penetration test (SPT): Using the split spoon sampler.

C Standard Penetration Test (SPT): Using a solid cone instead of the sampler — conducted usually in
coarse grained soils or weak rocks.

Y Shear Vane Test: Undrained shear strength (cohesion) (kN/m2) shown within the Vane/Pen Test and N
Value column.

H Hand penetrometer Test: Undrained shear strength (cohesion) (kN/m2) shown within the Vane/Pen Test
and N Value column.
P Perth Penetrometer Test: Number of blows for 300mm penetration shown under Vane/Pen Test and N

Value column.

Excavation Method

CP Cable Percussion Borehole

RC Rotary Cored Borehole

WLS Dynamic Sampler Borehole using windowless sampler tubes
S Dynamic Sampler Borehole using window sampler tubes

TP Trial Pit excavated using mechanic excavator

HDP  Trial Pit excavated using hand tools

Soil Description

Description and classification of soils has been carried out using as a general basis the British Standard
Geotechnical investigation and testing - Identification and classification of soil, Part 1 Identification and
description (BS EN ISO 14688-1) and Part 2 Principles of classification (BS EN 14688-2) as well as the BS5930
code of Practice for Ground Investigations.

Rock Description

Description and classification of rocks has been carried out using as a general basis the British Standard
Geotechnical investigation and testing - Identification and classification of rock, Part 1 Identification and
classification (BS EN ISO 14689-1) as well as the BS5930 code of Practice for Ground Investigations. TCR — Total
Core Recovery, SCR - Solid Core Recovery, RQD - Rock Quality Designation, NI — Non Intact, If - indicative
fracture spacing (min/ave/max), FI — Fracture Index.

Chalk Description

Chalk description is based on BS EN ISO 14688, BS EN ISO 14689 and BS5930. The classification of chalk
generally follows the guidance offered by the Construction Industry Research and Information Association (CIRIA)
C574, Engineering in Chalk’. This is based on assessment of chalk density, discontinuity and aperture spacing,
and the proportion of intact chalk to silt of chalk.

In Situ Strength Testing
Standard penetration testing (SPT) carried out in accordance with BS EN I1SO 22476-3:2005.

Continuous dynamic probe testing conducted using a super heavy DPSH-B (As defined by BS EN ISO 22476-
2:2005) probing geometry. The DPSH-B configuration is similar to that of the standard penetration test (SPT);
the main differences being that the tip comprises a 90° cone, the driving rods are lighter than those used for SPT
testing and the blow counts are recorded over 100mm increments rather than 300mm, as is the case for the SPT.

Perth penetrometer tests carried out in accordance with Australian Standard AS 1289:6.3.3-1997, Method of
Testing Soils for Engineering Purposes; no equivalent European or British Standard having been published to
date.

Undrained shear strength determinations made in-situ using a Geonor hand shear vane or a hand penetrometer.

Testing to determine the in-situ California Bearing Ratio (CBR) of soils conducted at shallow depths using a hand-
held Transport Research Laboratory (TRL) cone penetrometer.

ARUN DISTRICT COUNCIL AL/89/24/OUT



LSRR O A MEARRY  site Name: Land West of Lidsey Road (A29), Woodgate, West Sussex

INVES\@T\ ATION
{ Job Number: P16305
Start Date: 26/09/2023
Borehole Number:
; End Date: 26/09/2023 WS602 Sheet 1 of 1
Samples and In Situ Testing Dynamic Probe
Standpipe Sam%‘z/;est Dept(bngmm Depth To () et Aot 0 5 10 15 20 25 30 Legend Depth Stratum Description
0.00 A Topsoil.
ES 0.20 ] 095 ]
' 1SUBSOIL: Light brown slightly gravelly silty clay with occasional rootlets.
1 Gravel is subangular to round fine to medium chalk.
ES | 060
H 0.70 225 ~24 0.70
il 1 Stiff to very stiff light brown and orange brown slightly gravelly slightly
ES 0.80 1 - . . . L -
4 sandy silty CLAY with rare rootlets and occasional iron staining. Gravel is
B D 0.90 Jsubangular to subrounded fine to medium flint. (River Terrace Deposits)
> Y 1.00 >130 R n
D 1.20 ‘
H 1.20 175 -
H 1.80 100
D 1.90 ]
Y 2.00 100 N
2.10 - — - -
41 Medium dense orange brown silty fine to medium SAND. (River Terrace
D 2.20 1 .
1 . Deposits})
D 2.70
N ]
7] becoming dense at 3.00m depth.
320 | _ - .
1 Loose to medium dense orange brown gravelly silty fine to medium
1 SAND. Gravel is Gravel is subangular to subrounded fine to medium
] flint. (River Terrace Deposits)
3.70 ] End of borehole at 3.70m
Remarks
Groundwater: Groundwater recorded at 2.02m depth on completion of borehole. Excava. on Method: WLS
Stability: Borehole collapsed to 2.90m depth on completion.
Borehole Diameter: Various
Notes: Borehole drilled to 3.00m depth but collapsed to 2.05m depth so redrilled to 3.70m depth.
Standpipe installed to 2.90m depth; 2.90m to 0.90m slotted pipe with gravel surround; 0.90m to ground level plain pipe with
bentonite seal; completed with end cap and upstanding security cover. Made By' GRD
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ASHD %\\N AREY  site Name: Land West of Lidsey Road (A29), Woodgate, West Sussex

R ATION
SN
£ Job Number: P16305
Start Date: 29/09/2023
Borehole Number:
_ End Date: 29/09/2023 WS610 Sheet 1 of 1
Samples and In Situ Testing Dynamic Probe
Standpipe Sam%‘z/;est Dept(bngmm Depth To () et Aot 0 5 10 15 20 25 30 Legend Depth Stratum Description
0.00 { SUBSOIL: Brown slightly gravelly silty clay. Gravel is subangular to
1 subrounded fine to coarse flint with rare brick and plastic.
ES 0.20 ]
0.30 - - - —
1Orange brown gravelly sandy CLAY with occasional iron staining and rare
ES 0.40 1 f . - . .
Jorganic material. Gravel is subangular to subrounded fine to coarse flint.
] (River Terrace Deposits)
H 0.60 125 0.60
1 Firmto stiff orange brown slightly gravelly slightly sandy silty CLAY.
4 Gravel is angular to subangular fine to coarse flint. {River Terrace
] Deposits)
H 0.90 50 ]
D 0.95 — with a band of very gravelly sandy silty clay between 0.95m and 1.10m
] ] depth.
H 1.20 150 ] becoming stiff light grey and orange mottled below 1.20m depth.
D 1.40
H 1.50 150 7
H 1.75 175 180 ]
1 ' 41 Medium dense orange brown silty fine to medium SAND. (River Terrace
D 1.90 R 1 .
4 Deposits)
s D 2.40
1] D 2.90 ] becoming very gravelly (flint) below 2.85m depth.
O 3.10 1 _ _ . .
| | 1 Firm to stiff dark grey CLAY. (River Terrace Deposits)
T Ho | 3.40 75 -
11 H 3.90 75 |1 ]
4.00 p End of borehole at 4.00m
Remarks
Groundwater: Groundwater recorded at 1.04m depth on completion of borehole. Excava. on Method: WLS
Stability: Borehole stable on completion.
Borehole Diameter: Various
Notes: Standpipe installed to 4.00m depth; 4.00m to 2.00m slotted pipe with gravel surround; 2.00m to ground level plain pipe with
bentonite seal; completed with end cap and upstanding security cover.
Made By: GRD

ARUN DISTRICT COUNCIL AL/89/24/OUT



LSRR O A MEARRY  site Name: Land West of Lidsey Road (A29), Woodgate, West Sussex
INVES\@T\ ATION
SN
Job Number: P16305
Start Date: 05/10/2023
Borehole Number:
End Date: 05/10/2023 WS622 Sheet 1 of 1
Samples and In Situ Testing Dynamic Probe
Standpipe Sam%‘z/;est Dept(bngmm Depth To () et Aot 0 5 10 15 20 25 30 Legend Depth Stratum Description
ES 0.05 0.00 A Topsoil.
s 0.20 0.10 4 SUBSOIL: Dark brown gravelly silty clay with rootlets. Gravel is
' 41 subangular to subrounded fine to coarse flint, chalk and ironstone.
0.35
H 0.40 150 |; ] Stiff light brown and orange brown mottled slightly gravelly slightly
{ - sandy silty CLAY with iron staining. Gravel is subangular fine flint. (River
] Terrace Deposits)
D 0.80
H 0.80 110 1
= v 1.00 100 1 .
R H 1.15 110
1 ] becoming firm and grey below 1.30m depth.
] H 1.50 50 1 L .
1] ' 1 Medium dense orange brown and light brown silty fine to medium
T D 1.70 1 SAND. {River Terrace Deposits)
T D 2.30
T ] becoming loose to medium dense between 2.60m and 3.00m depth.
i D 290 | 3.10
i ] becoming dense below 3.70m depth.
D 3.90 ] becoming very dense and gravelly below 3.90m depth. Gravel is subangular
4.00 _1. to subrounded fine to coarse flint
' . End of borehole at 4.00m
Remarks
Groundwater: Groundwater recorded at 1.85m depth on completion of borehole. Excava. on Method: WLS
Stability: Borehole cased to full depth and when casing pulled standpipe also pulled out of borehole to 3.00m.
Borehole Diameter: Various
Notes: Standpipe installed to 3.00m depth; 1.00m to 3.00m slotted pipe with gravel surround; 1.00m to ground level plain pipe with
bentonite seal; completed with end cap and security cover concreted flush with ground surface.
Made By: GRD

ARUN DISTRICT COUNCIL AL/89/24/OUT




ASHDQWN SITE
INVES\@T\ATION

Site Name: Land south of Woodgate and west of Lidsey Road/A29, West Sussex

Job Number: P16306

Start Date: 06/10/2023 .
1 ____ _E toshletumber:  WS702 s

Samples and In Situ Testing Dynamic Probe
Standpipe Sample/ Test  Depth From Depth To (] et sl 0 5 10 15 20 25 30 Legend Depth Stratum Description
Type (m) [T Y N |
0.00 4 SUBSOIL: Dark brown slightly gravelly silty clay with occasional iron
ES 0.15 {1 staining. Gravel is subangular to subrounded fine to medium flint.
S 040 11— _ . .
ES 0.45 1 Stiff grey brown, light brown and occasionally orange brown slightly
H 1 gravelly silty CLAY with occasional iron staining. Gravel is subangular to
H 0.60 85 ] subrounded fine flint. (River Terrace Deposits)
D 0.80
H 0.85 75 3 g
] becoming slightly sandy between 1.10m and 1.40m depth.
D 1.20 1
1 withno gravel recorded below 1.40m depth.
H 1.70 50 |}
D 1.80 : ]
= v 2.00 80 2.00 End of borehole at 2.00m
\ ]
Remarks

Groundwater: Borehole dry on completion.

Excava. on Method: WLS

Stability: Borehole stable on completion.

Borehole Diameter: Various

Notes: Standpipe installed to 2.00m depth; 2.00m to 1.00m slotted pipe with gravel surround; 1.00m to ground level plain pipe with

bentonite seal; completed with gas tap and upstanding security cover.

Made By: GRD

ARUN DISTRICT COUNCIL AL/89/24/OUT



ASHD %%:‘ SITE Site Name: Land south of Woodgate and west of Lidsey Road/A29, West Sussex

INVESS ATION
SOl
Job Number: P16306
Start Date: 06/10/2023
Borehole Number:
End Date: 06/10/2023 WS705 Sheet 1 of 1
amples and n situ Testing Dynamic Probe
Standpipe Sam%‘z/;est Dept(bngmm Depth To () et Aot 0 5 10 15 20 25 30 Legend Depth Stratum Description
0.00 4 Topsoil with rare gravel of flint, brick, clinker-like material and chalk.
0.10 | MADE GROUND: Light brown slightly gravelly slightly sandy silty clay.
4 Gravel is subangular to subrounded fine to coarse flint with rare chalk,
§ i ash-like material and brick.
Sy 075 +— —— .
1 Firm varying stiff grey, orange brown and grey brown slightly gravelly
4 slightly sandy silty CLAY. Gravel is subangular to subrounded fine to
4 coarse flint and ironstone. (River Terrace Deposits)
\ ]
‘N v 2.00 70 -
T D 2.30 :
o H 2.50 a0 | .
1 ——— 2.60 - - " -
Es 270 290 ] 1 Stiff dark grey mottled brown slightly sandy CLAY with occasional shell
' ' H e 4 fragments. (River Terrace Deposits/ London Clay Formation}
B Ho | 290 75 ]
;: D 3.10 ::::: E
L H 3.10 75 — ]
T H 3.50 185 I .
H ES 3.80 | 4.60 — ]
O D 3.90 e ]
H 3.90 >225 4.00 4 End of borehole at 4.00m
Remarks
Groundwater: Groundwater encountered at a depth of 3.80m. Excava. on Method: WLS
Stability: Borehole cased to 2.00m depth.
Borehole Diameter: Various
Notes: Standpipe installed to 4.00m depth; 4.00m to 2.00m slotted pipe with gravel surround; 2.00m to ground level plain pipe with
bentonite seal; completed with end cap and upstanding security cover.
Made By: ™

ARUN DISTRICT COUNCIL AL/89/24/OUT



ASHDQWN SITE

Site Name: Land south of Woodgate and west of Lidsey Road/A29, West Sussex

T\ ATION
SN
il Job Number: P16306
Start Date: 06/10/2023
Borehole Number:
End Date: 06/10/2023 WS707 Sheet 1 of 1
amples and 1n ity Testing Dynamic Probe
Standpipe Sam%‘z/;est Dept(bngmm Depth To () et Aot 0 5 10 15 20 25 30 Legend Depth Stratum Description
0.00 A Topsoil with rare gravel of flint, brick and ash-like material.
0.30 1 . . . .
1 SUBSOIL: Brown slightly gravelly slightly sandy silty clay. Gravel is
050 1 subangular to subrounded fine to medium flint and ash-like material.
' 1 Firm orange grey brown and brown mottled slightly gravelly slightly
4 sandy silty CLAY. Gravel is subangular to subrounded fine to medium
i flint and ironstone. {River Terrace Deposits)
H 0.80 60 | 1
i 0.90 -
_]loose brown grey and orange brown mottled gravelly silty SAND. Gravel
Jis subangular to subrounded fine to coarse flint. {River Terrace Deposits)
1] becoming medium dense below 1.00m depth.
ES | 1.50 3 .
: 1.80 +— _ . .
: 1 Firm brown slightly gravelly silty CLAY. Gravel is subangular to rounded
D 1.90 B 1 § . . . .
E 500 ] fine to medium flint. (River Terrace Deposits)
b ' 1 Medium dense brown grey and orange brown mottled gravelly silty
H Y 1 SAND. Gravel is subangular to subrounded fine to coarse flint. {River
] ] Terrace Deposits)
] 250 1= . .
1 qFirm orange brown and dark blue grey slightly sandy CLAY. (River Terrace
n H 2.60 40 | e 1 : :
b - — - 1 Deposits/ London Clay Formation)
1] D | 270 R ]
i H 2.90 50 | ——
i H 3.10 225 | — — ] becoming stiff to very stiff below 3.10m depth.
T H 3.50 175 I .
H D | 370 —
H ES 3.80 4.00 ] 1
1] H 3.90 150 ] .
3 4.00 J End of borehole at 4.00m
Remarks
Groundwater: Groundwater encountered at a depth of 1.10m. Excava. on Method: WLS
Stability: Borehole cased to 3.00m depth.
Borehole Diameter: Various
Notes: Standpipe installed to 4.00m depth; 4.00m to 2.00m slotted pipe with gravel surround; 2.00m to ground level plain pipe with
bentonite seal; completed with end cap and upstanding security cover.
Made By: ™

ARUN DISTRICT COUNCIL AL/89/24/OUT




ASHD %%:‘ SITE Site Name: Land south of Woodgate and west of Lidsey Road/A29, West Sussex

INVESS ATION
SOl
Job Number: P16306
Start Date: 04/10/2023
Borehole Number:
End Date: 04/10/2023 W5S711 Sheet 1 of 1
amples and n Situ Testing Dynamic Probe
Standpipe Sam%‘z/;est Dept(bngmm Depth To () et Aot 0 5 10 15 20 25 30 Legend Depth Stratum Description
0.00 { MADE GROUND: Brown gravelly sandy clay with rare roots. Gravel is
A 1 subangular to subrounded fine to coarse flint and brick.
ES 0.20 : 1
{ 0.30 - - -
Es 0.40 H 1 SUBSOIL: Brown slightly sandy slightly gravelly clay with rare roots.
' : 1 Gravel is subangular to subrounded fine to medium flint.
D 0.50 .
ey 0.60 - e - - ?
; — — 1 Firmto stiff light brown slightly gravelly slightly sandy CLAY. Gravel is
= — 4 subangular to subrounded fine to medium flint and ironstone. (River
i | — — ] Terrace Deposits)
ES 0.90 i B ]
H 0.90 >225 ] —
v 1.00 >130 |} 1.10 1
H 110 175 |} 1 Looseto medium dense orange brown clayey SAND. {River Terrace
4 Deposits)
D 1.50 } .
1 ‘ ] becoming loose between 1.60m and 2.00m depth.
H ES | 1.90
H } ] becoming medium dense below 2.30m depth.
' D 2.50 ‘
280 T— _ . . .
£ 590 : - Stiff to very stiff grey brown slighty sandy CLAY. (River Terrace Deposits}
H ' 3.00 - .
H 1 Medium dense orange brown very sandy clayey subangular to
jl k 4 subrounded fine to medium GRAVEL of flint. (River Terrace Deposits}
T ] becoming loose to medium dense below 3.40m depth.
T D 3.50 ] .
i) 370 ] _ . . .
L — 1 Stiff grey CLAY. (River Terrace Deposits/ London Clay Formation}
H 3.80 85 i B ]
ES 3.90 ] ]
‘\ 4.00 p End of borehole at 4.00m
Remarks
Groundwater: Groundwater encountered at a depth of 1.60m. Excava. on Method: WLS
Stability: Borehole cased to 3.00m depth.
Borehole unstable below 1.10m depth. R .
Borehole Diameter: Various
Notes: Standpipe installed to 3.60m depth; 3.60m to 1.60m slotted pipe with gravel surround; 1.60m to ground level plain pipe with
bentonite seal; completed with end cap and upstanding security cover.
Made By: IN

ARUN DISTRICT COUNCIL AL/89/24/OUT



FPortRidge Consulting Limited
Land at Woodgate Nurseries
FRA&DS

Appendix 10

Plans provided by Arun District Council
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Arun District Council Maps

3

3 3

b 3

TR

3
R
b

rerd

s

EoSEREL

i

AR
T

s

2
e,

g
1
73

g
et

PR,

perrees

"% e

%

SRR

R ERInGY

O s
N

TR

Y
N

1
H
1
1
}
+
3

R
§
N N

;

BRI
it

SN A A

Mapping produced by Arun District Council

Production Date: 26 March 2024

© Arun District Council and Crown Copyright. All rights reserved. Licence No: AC0000807434, 2024

Seale: 11000 @A3 | www.arun.gov.uk

ARUN DISTRICT COUNCIL AL/89/24/OUT




Woodgate, West Sussex
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FPortRidge Consulting Limited
Land at Woodgate Nurseries
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Appendix 11

Correspondence with The EA concerning surface water flood risk
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From: b
To: islair Stk

Subject: RE: SSD335613 - Product 4 Data - Land at Woodgate, Bognor Regis, PO22 9TH
Date: 11 January 2024 09:42:46
Attachments: Inageilifong

imag

Hi Alistair,
Thanks for your email, and apologies for the delay in responding to you.

The Risk of Flooding from Rivers and Sea map is based on a national surface water mapping
project completed in 2013. As this modelling was part of a national project it did not include
local drainage features such as the pipe mentioned in your email below. The results are based
mainly on ground levels estimated using LIDAR. The grey image below shows ground levels in the
area and that the water is accumulating against an area of high ground.

If you have any further queries regarding surface water flood risk, please contact West Sussex
County Council. As Lead Local Flood Authority, West Sussex County Council are the organisation
responsible for managing surface water in this area.
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| hope that we have answered your questions, but please do not hesitate to contact us again if
you have any further queries about this request.

Kind regards,

Amy O’Donnell (she/her)
Partnership and Strategic Overview West Sussex, Solent and South Downs
Environment Agency | Guildbourne House, Chatsworth Road, Worthing, West Sussex, BN11 1LD

From: Alistair Aitken [ENEEEE

Sent: Monday, December 11, 2023 11:41 AM

To: PSO West sussex [
Cc: SSD Enquiries

Subject: RE: SSD335613 - Product 4 Data - Land at Woodgate, Bognor Regis, PO22 9TH

SRR RRRRRCR
B R SR R G
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Youdont often pet emiail from

H| Amy

Thank you for your comprehensive reply. It is very helpful.
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We do have a query in relation to the surface water flood risk mapping and in particular why
there is an accumulation of water in the area | have indicated below.
The watercourse is connected to the canal vie a pipe. Are you able to advise if a pipe, or any

other form connection, was modelled?

; : L
Pipe comneciatNatercaurss tn canal

\\\\\§ N
QR

Please do not hesitate to contact me if you have any queries.

Thanks

Kind regards

Alistair Aitken C Eng MICE MCIWEM C.WEM
Director, FortRidge Consulting Limited

From: PSO West Sussex |

Sent: Friday, December §, 2023 4:26 PM
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To: Alistair Aitken <
Ce: S5 Enquiries

Subject: RE: SSD335613 - Product 4 Data - Land at Woodgate, Bognor Regis, PO22 9TH
Dear Alistair,

Thank you for your Product 4 data request for Land at Woodgate, Bognor Regis, PO22 9TH.
Please see the attached Product data.

For reference, node points 11 and 12 on the FRA Site Boundary & Node Points map and Levels
and Depths table are located outside of your site boundary, but lie either side of the point
marked on our mapping as the disused canal. | hope that we have correctly interpreted your
request, but if you do require levels for a different section of the Aldingbourne Rife, please do let
us know.

For FRA and pre-planning advice please see attached ‘FRA Advisory Text” and ‘SSD Pre-app advice
note September 2019’

For information on flooding from other sources such as surface water please contact the Lead
Local Flood Authority, West Sussex County Council.

Guidance on climate change allowances and how to use them in Flood Risk Assessments can be

found b

For future reference, detailed flood information and maps can be viewed using the

TS :
tevenrd el e Py = :
FEIAERATR A AR RS

an service and Figod Mag for Blanning service. Flood and Coastal Risk

Management asset information, and details of all planned maintenance activities can be viewed
using the Ag

ramant Service.

If you have any further queries about this request, please do not hesitate to contact us at

o 1

[ T,
PN v
sy Wwony

Kind regards,

Amy O’Donnell (she/her)
Partnership and Strategic Overview West Sussex, Solent and South Downs
Environment Agency | Guildbourne House, Chatsworth Road, Worthing, West Sussex, BN11 1LD

L N

From: Alistair Aitken [ N R
Sent: Friday, November 17, 2023 10:40 AM
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<
Subject: Land at Woodgate: Product 4 data

Dear EA

We are making an enquiry for Product 4 data relating to the Aldingbourne Rife at the following

location:

OS X (Eastings) 492606

OS Y {Northings) 103124

Nat Grid SU926031 / SU9260603124

Nearest Post Code P022 9TH
The site we are enquiring about is shown on the attached SITE ONLY flood map.

The watercourse adjacent to the site discharges to the abandoned canal to the south of the site
and flows to the west for discharge into the Aldingbourne Rife. We therefore would like to know
the 1in 100 year and 1 in 1000 year flood levels at the point of discharge from the canal to the
Aldingbourne Rife to ascertain if there might be backwater effects.

Kind regards

Alistair Aitken C Eng MICE MCIWEM C.WEM
Director, FortRidge Consulting Limited

FortRidge

Consalting Limed

Information in this message may be confidential and may be legally privileged. If you have
received this message by mistake, please notify the sender immediately, delete it and do not
copy it to anyone else. We have checked this email and its attachments for viruses. But you
should still check any attachment before opening it. We may have to make this message and any
reply to it public if asked to under the Freedom of Information Act, Data Protection Act or for
litigation. Email messages and attachments sent to or from any Environment Agency address
may also be accessed by someone other than the sender or recipient, for business purposes.
Information in this message may be confidential and may be legally privileged. If you have
received this message by mistake, please notify the sender immediately, delete it and do
not copy it to anyone else. We have checked this email and its attachments for viruses. But
you should still check any attachment before opening it. We may have to make this
message and any reply to it public if asked to under the Freedom of Information Act, Data
Protection Act or for litigation. Email messages and attachments sent to or from any
Environment Agency address may also be accessed by someone other than the sender or
recipient, for business purposes.
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