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INTRODUCTION

Background

Bright Plan Civils (BPC) is instructed by T&L Crawley (No. 2) LLP to prepare a sitespecific Flood Risk
Assessment (FRA) and Drainage Strategy to accompany an outline planning application for a
residential development in relation to Land North of Toddington Lane, Littlehampton.

An existing consent exists under Planning Reference; LU/47/11 which was granted on 23rd January 2013.
The application was approved for the construction of up fo 1,260 residential dwellings, B1 employment
use, Class A facilities, a 100-bed hotel, 60-bed care home, primary school, community centre, youth
and leisure facilities in addition to associated infrastructure works. This report relates to two parcels of
land, referred to herein as 'Site A & B’, under that consent.

The proposals for Sites A & B now involve the construction of up fo 71 No. residential units across the two
parcels of land, consisting of 28 No. dwellings on Site A, with 43 No. dwellings on Site B. The architectural
development proposals for this development can be found within Appendix A.

This FRA and Drainage Strategy has been undertaken in accordance with Planning Practice Guidance:
Flood Risk and Coastal Change and National Planning Policy Framework Section 14.

In preparing this report, BPC has referred to the following documents and information:

e Environment Agency Flood Maps for Planning

e Long Term Flood Risk Information; Flood Risk Maps

o  West Sussex County Council Strategic Flood Risk Assessment

e Arun District Council, West Sussex County Council and Southern Water Drainage Records

e Mayer Brown Drainage Strategy (A/PHDRAIN.10, dafted January 2019)

e Third Party As Built and Construction Issue Drawings (Mayer Brown and MK Surveys)

The Mayer Brown drainage strategy (A/PHDRAIN.10) was prepared fo assist in the discharge of Condition
10 of the outline planning consent for Land North of Toddington Lane (LU/47/11). The drainage strategy
was submitted under Planning Reference; LU/17/19/DOC.

It is confirmed within the Mayer Brown drainage strategy that Sites A & B were encapsulated within the
strategy devised, with dllowance for these two parcels of land made. Exiracts of the Mayer Brown
drainage strategy can be found within Appendix B.

This document has been prepared o assess flood risk specifically in relation to Sites A & B and in view of
the wider development within the vicinity of the two parcels of land, to ensure that the risk of flooding is
not increased and the development is safe for its design life, whilst also to demonstrate a viable
drainage strategy in terms of both foul and surface water to support the proposed residential
development. The broad principles of a drainage strategy have already been approved as per
LU/17/19/DOC and Mayer Brown's associated drainage strategy report.
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1.2

1.2.1

1.2.2

1.2.3

1.2.4

1.2.5

1.2.6

1.2.7

1.2.8

1.3

1.3.1

1.3.2

1.3.3

This report has been prepared for the benefit of the named Client only.

Site Location and Description

A client prepared site location plan is included within Appendix A. Site A & B are located to the west of
the overall adllocation at Land North of Toddington Lane.

The sites have combined fotal area of 1.66Ha. Site A accounts of 0.88Ha, with the remaining 0.78Ha
associated with Site B.

An updated tfopographical survey of the site has been undertaken by Encompass Surveys, dated June
2021. A copy of this survey is included in Appendix C of this report.

The survey demonstrates falls, broadly, from the south to the north in relation to both Site A and Site B,
with levels in the range of 7.50m and 3.75m. Drawings D1970-PL101 and D1970-PL102 ‘Existing
Topography and Overland Flow Routes' have been prepared to demonstrate the current topographical
frends.

Given the nature of the proposed development, which is to fie in wider new development, consfruction
issue drawings for the construction of the road serving the two parcels of land have obtained from
Technical & Development Services (Southemn) Ltd. to ensure co-ordination between the schemes. These
drawings are contained within Appendix D.

Sites A & B are understood fo have previously housed a number of greenhouses and buildings
associated with the historic nurseries with run-off understood to drain fo Black Ditch and its associated
fributaries to the north. As present, following clearance and demolition works, the sites are part of a
wider major construction project meaning that levels on site may have changed due to earthworks
undertaken in conjunction with the surrounding development. As a result, it is likely that flow routes may
have been altered. It is understood that the most recent topographical survey, undertaken in June 2021
as referred to in 1.2.3, reflects the cument lie of the land af the two adjacent sites.

Black Ditch (Main River) is located approximately 160m north of Site B.

There are no areas of hardstanding currently located within the bounds of Site B, although
approximately 987m?2 of impermeable surfacing is present on Site A, as demonsfrated on drawing
D1970-PL200 ‘Impermeable Areas Comparison’.

Ground Conditions

An independent, detailed assessment of ground condifions has not been undertaken in relation to this
drainage strategy given that the sites form part of a wider planning approval for which the principles of
both foul and surface water drainage have already been established, with allowances made to
accommodate development associated with the use of Sites A & B.

The British Geology Survey (BGS) website has been referred fo in order to clarify the anticipated
underlying geology at the site.

The Geology of Britain Viewer indicates a variable chalk Bedrock at the sites. It is apparent that Site B
straddles a designhation of ‘New Pit Chalk Formation' and ‘Lewes Nodular Chalk Formation, Seaford
Chalk Formation, Newhaven Chalk Formation, Culver Chalk Formation and Portsdown Chalk Formation
(undifferentiated) — Chalk’, with Site A falling entirely within the |latfter classification, as indicated in Figure
1.
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Figure 1. BGS Geology of Britain Viewer = Bedrock Geology

1.3.4 Superficial deposits are indicated as being highly variable. Site B would appear to be located within an
area designated as ‘Raised Beach Deposits, 1 — Sand and Gravel’ although with close proximity to the
north of ‘Raised Marine Deposits — Clay, Silt, Sand and Gravel’. Site A would appear to be located within
an area identified as ‘River Terrace Deposits {undifferentiated] — Sand, Silt and Clay’ as shown in Figure
2,

Figure 2. BGS Geology of Britain Viewer = Supefficial Deposits

1.4 Groundwater

1.4.1 Groundwater investigation and monitoring has not been undertaken specifically for Sites A & B,
although West Sussex County Council has advised there is a ‘moderate’ to ‘high' risk of groundwater
flooding at the site.
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1.4.2 Mapping managed by MAGIC (magic.defra.gov.uk) provides geographic information concerning the

natural environment from across government. This mapping tool has been referred to in order o confirm
whether the site is located within either any groundwater source protection zones or groundwater
vulnerability zones as well as fo provide further commentary on anticipated ground conditions.

1.4.3 The site is located within a 'Principal’ Bedrock aquifer. Principal aquifers provide significant quantities of
drinking water and water for business needs, and may also support rivers, lakes and wetlands.
: _ \\\\ ) N
R \\\ \\§\\‘\\ 3 NN
Figure 3. DEFRA Bedrock Aquifer Designation Map
1.4.4

The site is located within a ‘Secondary A' Superficial Drift aquifer, which comprises permeable layers
that can support local water supplies and may form an important source of base flow to rivers.

IR R

Figure 4. DEFRA Supefficial Drift Aquifer Designation Mab )
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1.4.5 The Groundwater Vulnerability Map (Figure 5) confirms that the site is located within a ‘Medium’

groundwater vulnerability zone, with a ‘Soluble Rock Risk’ also indicated. Areas designated as falling
within a ‘Medium’ groundwater vulnerability zone are areas that offer some groundwater protection. A

‘Soluble Rock Risk' is an area defined where solution features that enable rapid movement of a pollutant
may be present.

Fig‘l‘Jre 5. DEFRA Groundwater Vuln . rability Map

1.4.6 The Groundwater Source Profection Zone Map (Figure ) confirms that the site is located outside of any

groundwater source protection zones.

S
G
N
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& 3 AR

Figure 6. DEFRA Groundwater Source Protection Zones
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1.5

1.5.1

1.5.2

1.5.3

1.5.4

1.5.5

1.5.6

Existing Drainage

The site falls under the administrative jurisdiction of Arun District Council and West Sussex County Council.
Both have been consulted concerning the development of Sites A & B, with correspondence contained
within Appendix E and Appendix F.

The local sewerage authority is Southern Water, who provide foul and surface sewerage services within
the area. It is noted, however, that sewers associated with the surrounding development are not under
the ownership of Southermn Water, with ICOSA instead responsible.

In view of the wider development either completed, under construction or proposed, engineering
drawings have been obtained as provided by the client for infrastructure and/or works within the vicinity
of Sites A & B. These drawings can be found within Appendix D.

Surface Water:

e Existing surface water sewers are located within the road which intersects Site A and Site B. The
sewers within the vicinity of the site range in size from 150mm dia. to 450mm dia. The sewers are
demonstrated as falling to the east.

e 2 No. 150mm dia. laterals have been constructed {1 No. serving Site A, 1 No serving Site B) for
the future utilisation by the proposed development. Both points of connection are located within
the newly constructed, respective bellmouths.

Foul Water:

e Foul water sewers have also been constructed between Site A and Site B, located within the
carriageway of the newly constructed road. These foul water sewers are also shown to fall in an
easterly direction, measuring 150mm dia.

e 150mm laterals have also been provided for future connectivity to the newly constructed foul
wafter drainage network in relation to Site A and Site B. The lateral for Site A is located towards
the north-eastern extent of the site, whilst the lateral for Site B is located to the south-eastern
extent of the site.

Highway Drainage:

e The newly constfruction roads are served by traditional road gullies which discharge to the wider
surface water drainage system, as demonstrated by the drawings contained within Appendix
D.
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2.1

2.1.1

2.2

2.2.1

PROBABILITY

Sources of Information

The NPPF requires that all sources of flooding are considered being Tidal, Fluvial, Pluvial, Groundwater,
Sewers and Man-made reservoirs/canals.

The likelihood of the site flooding has been established by reviewing the following information:
e Environment Agency Flood Majps for Planning
e Long Term Flood Risk Assessment Surface Water Flood Risk Maps
e Long Term Flood Risk Assessment Reservoir Flood Risk Maps
o  West Sussex County Council Strategic Flood Risk Assessment

e Consultation with Arun District Council and Lead Local Flood Authority (West Sussex County
Council)

Flood Maps and Modelling

The Environment Agency's on-line Flood Maps for Planning (rivers and sea) show that Site B is located
almost entirely within Flood Zone 1, with minor encroachment intfo Flood Zones 2 and 3 following the
northern boundary. Site A is located fully within Flood Zone 1.

Maps for Planning (Gov.uk)
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222

The definitions of flood zones have been confirmed in Figure 8, as stated by Flood Risk and Coastal
Change, Table 1.

Flood Zone Definition

Zone 2 Medium Probability Land having between a 1in 100 and 1 in 1,000 annual

probability of river flooding; or land having between
a 1in 200 and 1 in 1,000 annual probability of sea
flooding. (Land shown in light blue on the Flood Map)

Zone 3a High Probability Land having a 1 in 100 or greater annual probability

of river flooding; or Land having a 1 in 200 or greater
annual probability of sea flooding. (Land shown in
dark blue on the Flood Map)

Zone 3b The Functional Floodplain This zone comprises land where water has to flow or

be stored in times of flood. Local planning authorities
should identify in their Strategic Flood Risk Assessments
areas of functional floodplain and its boundaries
accordingly, in agreement with the Environment
Agency. (Not separately distinguished from Zone 3a
on the Flood Map)

2.2.3

2.2.4

2.2.5

2.2.6

2.2.7

2.2.8

Figure 8. Flood Risk and Coastal Change, Table 1 (Gov.uk)

Although Sites A and B are located almost enfirely within Flood Zone 1, the Environment Agency has
been consulted given the proximity to Flood Zones 2 and 3.

Following submission of a Product 4 enquiry, the Environment Agency has provided modelled flood level
data in relation to the site.

The levels data provided confirms a 'peak’ tidal undefended modelled flood level of 3.13m (0.5% 2110).
Existing levels identified in the vicinity of the proposed develop to the north of Site B currently
corresponds with an existing ground level of c. 3.75m AOD. Earthworks are proposed to raise the level(s)
onsite in order o achieve gravity-based connections to the newly constructed sewer network, therefore
the site is not considered to be at risk of flooding from tidal sources.

Full correspondence in relation fo the Environment Agency's Product 4 response can be found within
Appendix G.

The Environment Agency's Long-Term Flood Risk Map for Rivers or the Sea indicates that the sites are
almost entirely idenftified as being at ‘Very Low' risk of flooding from such sources. Land within the
bounds of Site B following the northern boundary is indicated as being at 'Low’ risk of flooding from such
sources but is also within close proximity of land indicated as being at ‘High' risk.

Land deemed to be at 'Low’ risk of flooding from rivers or the sea is defined as having an annual chance
of flooding within the range of 0.1% and 1%, taking into account any flood defences. 'High' risk areas
are deemed to have in excess of a 3.3% change of flooding annually.
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Figure 9. Long-Term Flood Risk Map = Rivers or the Sea (Gov.uk)

2.2.9 The Long-Term Flood Risk Map for Surface Water indicates that the sites are deemed to be almost
exclusively at ‘Very Low' risk of surface water flooding. There is a very small area which is deemed to be
at increased risk of flooding, although the risk is indicated as being ‘Low’.

2.2.10 Land indicated as being at ‘Very Low’ risk of surface water flooding is defined as having an annual
chance of flooding of less than 0.1%. 'Low’ risk designations are defined as having an annual chance
of flooding in the range of 0.1% and 1%.
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Figure 10. Long-Term Flood Risk Map = Surface Water (Gov.uk)

2.2.11  The Long-Term Flood Risk Map for Reservoirs indicates that the site is not at risk of flooding from such
sources.
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Figure 11. Long-Term Flood Risk Map = Reservoirs (Gov.uk)

23 Strategic Flood Risk Assessment

2.3.1 Arun District Council has a published Level 1 and 2 Strategic Flood Risk Assessment, dated November
2016.

2.3.2 Mapping has been referred to in the Strategic Flood Risk Assessment which identifies future extents of
flood zones in view of climate change. The Strategic Flood Risk Assessment Appendix D Climate Change
Mapping indicates that the sites will not fall within any future extents of Flood Zone 3a, and with specific
reference to Sites A & B, there are no predicted changes in the flood zone classifications or extents
compared with the current day extents.

24 Historic Flooding

2.4.1 Arun District Council and West Sussex County Council have both stated that they hold no records of
historic flooding in relation to the sites.

2.4.2 The Environment Agency has confirmed that they hold no records relating to historic flooding at the site.

2.5 Summary of Flood Risk

2.5.1 The potential sources of flooding are:

T&L Crawley (No. 2 LLP 16
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Rivers and Coastal

ow

The sites are located almost entirely within Flood
Zone 1, with the exception of a minor
encroachment along the northern boundary of
Site B (Flood Zones 2 and 3 ).

Black Ditch  (Main River) is located
approximately 160m north of Site B.

The Environment Agency has confimed in
correspondence that the ‘peak’ tidal
undefended flood level in relation to the
northern boundary of Site B is 3.13m AOD (0.5%
2110). Known site levels in relation to the
proposed development towards the northern
boundary of Site B are indicated as being in the
range of 3.75m AOD, whilst earthworks are
proposed to raise levels on site in order to
achieve gravity-based connections to the
constructed laterals implemented to support
the two parcels of land.

Surface Water

Very Low

The Long-Term Flood Risk Map for Surface Water
indicates that the sites are almost exclusively at
‘Very Low' risk of surface water flooding.

New surface water drainage instrastructure has
been installed in support of sumrounding
development whilst any development proposals
specific to the sites will be fully supported by
dedicated surface water drainage
infrastructure, details of which are confirmed
later in this report.

Groundwater

High *18¢

West Sussex County Council has confirmed in
correspondence that the sites are deemed to
be at 'moderate’ to 'high’ risk of groundwater
flooding.

Sewers

Very Low

New drainage infrastructure has been installed
in support of surrounding development, in view
of curent design standards and approval
procedures, it is deemed that the risk of flooding
from such source will be ‘Very Low'.

Arfificial Sources

None
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There are no artificial sources within the vicinity
of the site, and therefore there is no risk of
flooding from such sources.

2.5.2 As demonstrated by the above table, the greatest risk of flooding to the sites is deemed to be from
groundwater. Additional monitoring will be required in relation to a Reserved Matters/Full planning
application in due course.

2.5.3 At present, the sites form part of what is currently a much wider major construction site, with the new
Lyminster bypass running adjacent to the two parcels of land (Sites A & B). As a result, flood zone
boundaries and surface water flow routes both within the bounds of the sites and also adjacent to them
are likely to have changed as a result of the development both currently under construction as well as
already completed. This point has also been recognised by West Sussex County Council.

2.5.4 In view of the above, the accuracy of curent Environment Agency flood maps is uncertain, and the
reliability of such information is unclear.
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3.1

3.1.1

PROPOSED DEVELOPMENT

Description of Development

The proposed development will involve the construction of up to 71 No. residential units across the two
parcels of land, consisting of 28 No. dwellings on Site A, with 43 No. dwellings on Site B. The architectural
development proposals for this development can be found within Appendix A.

The type of development falls within the ‘More Vulnerable’ classification (Flood Risk and Coastal
Change Table 2). Residential development is confirmed as being compatible with Flood Zone 1, as per
Flood Risk and Coastal Change, Table 3 (below).

Theoned T enshen Flacered Bicle Witlavars
FIOQW QNS FIOOQ NITR Wainaw

.
SN QTN

Essential Highly More Less Water

Flood Zone 1 <« & & . S

Infrastructure Vulnerable Vulnerable Vulnerable Compadtible

Flood Zone 2 & Exception Test N & W

Required

Flood Zone 3a+t Exception Test X Exception Test & <

Required + Required

Flood Zone 3b* | Exceptions Test X X X &

o

Required *

The development has been set out to avoid the negligible extents of Flood Zone 2 and 3 which
marginally encroach within the bounds of Site B, along the northern boundary. As confirmed in 2.5.3
and 2.5.4, the accuracy and reliability of the flood maps can be questioned given the change(s) in the
wider land profile in view of the surrounding development which is either under construction or recently
completed.

The proposed development at Sites A & B will result in an impermeable area totalling 2,358m2 (0.94Ha).
This total is aftributed fo Site A which accounts for 5,448m?2 (0.54Ha), with Site B responsible for the
remaining 3,910m2 (0.39Ha).

In refinement of the proposed impermeable areq, the areas which will be positively drained have also
been assessed. Site A totals 4,722m2 whilst Site B totals 3,485mz2.

The Mayer Brown Drainage Strategy prepared as submitted under Planning Reference; LU/17/19/DOC
confirms that allowance has been made for Sites A & B in the wider drainage strategy. Consfruction
issue/As Built drawings for the wider infrastructure are contained within Appendix D.

It has been confirmed by the client's agent that Sites A & B are the subject(s) of a Deed of Covenant
and Release which was made between the client and Persimmon Homes, dated May 2019.

Persimmon Homes are obligated under the deed to undertake specified works to the client’s land by
31st December 2021 to ‘serve a development of the property for both its permitted use or for residential
development of a similar character and density to the retained development'. The works required relate
fo, but are not limited to, the provision of drainage infrastructure to provide a means of draining the site
and the proposed development.
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With specific reference to Sites A & B, the use of Sustainable Drainage System (SuDS) methods and
fechniques (where site conditions and constraints allow) within the bounds of the site (whilst adhering
to the SuDS hierarchy as stated within Building Regulations (Part H) and The CIRIA SuDS Manual C753)
will be introduced to provide a robust drainage strategy which is able to support the develop for its
intended design life, following the principles agreed in relation to the drainage strategy approved under
Planning Reference; LU/17/19/DOC for the discharge of Condition 10 (Planning Reference; LU/47/11).

3.1.10  The specific foul and surface water drainage proposals are detailed in Section 4 of this report.
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4 PROPOSED DRAINAGE STRATEGY

4.1 Surface Water

4.1.1 The SUDS manual and Building Regulations set out a hierarchy of drainage methods to ensure that
developments maximise the use of sustainable drainage techniques. The hierarchy favours infiltration
methods of disposal over other methods such as watercourse and sewers, as detailed below;

i. Utilise infiltration techniques

ii. Atftenuate rainwater in ponds or open water features for gradual release

iii. Attenuate rainwater by storing in tanks or sealed water features for gradual release

iv. Discharge rainwater direct to a watercourse

V. Discharge rainwater to a surface water sewer/drain

Vi, Discharge rainwater to a combined sewer

Yes No initial constraints, althoug
implementation will be subject to
developer's proposals

Basins and Ponds No initial constraints identified,
although design and associated

- Constructed Wetlands ves land take, to allow for the pond
- Balancing Ponds Yes footprint including maintenance
‘ ‘ buffers and/or easements will

- Detention Basins Yes need to be considered.

- Retention Ponds Yes

Filter strips and swales Yes Subject fo groundwater
investigation and monitoring. If
groundwater is present at shallow
depths, such measures may not
be appropriate

Infiliration Devices Yes 1BC | West Sussex County Council has
advised  that the risk  of

- Soakaways

groundwater flooding is likely to be
- Infiltration trenches and basins ‘moderate’ fo ‘high', which may
impact upon the ability to infiltrate
if correct and groundwater is
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found to be present at shallow
depths. The  Mayer Brown
drainage strategy prepared under
Planning Reference;
LU/17/19/DOC states that
infiltration is likely o be impractical
given ground conditions
encountered as part of wider
investigative works. Given the
wider drainage strategy which has
been approved - broadly
aftenuated discharge to Black
Ditch, it is unlikely that infiltration
will be wholly viable, although
opportunities to maximise the use
of such methods and technigues
where conditions allow should be

considered.
Permeable surfaces and filter Such measures will be considered
drains in view of site specific constraints

and opportunities allow.
- Gravelled areas

Yes
- Solid paving blocks
Yes
- Porous pavers
Yes
Tanked systems Attenuation with confrolled
. . discharge is the accepted wider
- Oversized pipes Yes

strategy, therefore tanked systems
- Cellular tanks Yes including the use of oversized
pipes and cellular tanks shall be
considered, in accordance with
the relevant drainage hierarchies
if higher ranking alternatives
cannotf be accommodated.

4.1.2 Following discussions with Arun District Council, the wider drainage strategy prepared by Mayer Brown
in relafion to Planning Reference; LU/17/19/DOC for the discharge of Condition 10 (drainage)
concerning Planning Reference; LU/47/11 has been referred to in order to ensure that allowance has
been made for the proposed development of Sites A & B.

4.1.3 As has been stated already in this report, the Mayer Brown drainage strategy confirms that allowances
have been made for Sites A & B as part of the wider development, in conjunction with the associated
planning approval.

4.1.4 An allowance for an impermeable area totalling 70% of the overall site areas has been provided.

4.1.5 Further to 4.1.4, the drainage catchments have been considered as follows;
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Site Area 70% Impermeable Area
(Considered Catchment)

Site A 0.91Ha* 0.637Ha*

Site B 0.81Ha* 0.567Ha*

*The figures stated in the above table relate to the original assessment undertaken as part of the wider drainage strategy. Actual figures
relating to the proposed development as detailed within this document are confirmed below.

4.1.6

4.1

4.1.

4.1

4.1

4.1

4.1

4.1

4.1

4.1

4.1

7

10

1

12

13

.14

15

16

A7

.18

Given that a wider strategy has already been developed and approved as per the drainage strategy
submitted by Mayer Brown for the discharge of Condition 10 of the original outline application (under
Planning Reference; LU/17/19/DOC), it is proposed that attenuation with a controlled discharge will be
provided to support the develop of Sites A & B.

The Mayer Brown drainage strategy confirms that an accepted discharge from Site A of 5l/s, in addition
to a rate of discharge of 5l/s for Site B has been allowed for in the wider design and strategy. Flows from
Sites A & B therefore shall not exceed these rates of discharge which have been allowed for, in view of
the catered catchment areas as per a 70% impermeable area of the over site areas.

The impermeable area associated with the development of Site A fotals 5,448m2 (0.54Ha). The positively
drained area amounts to 4,722m? (0.47Ha).

For Site A, it is proposed that permeable paving will be introduced, covering a total area of 1,581 mz2.
With a 450mm sub-base and 32% voids, this would provide a volume of storage totalling 228m3.

The permedble paving would be supplemented in terms of attenuation by a cellular tank measuring
30.00m x 11.00m x 1.20m. With 95% void potential, this would provide an additional volume of storage
totalling 376m3.

Flows will discharge to the newly constructed surface water sewer network at a pre-agreed rate of 5l/s.

The proposed surface water drainage strategy for Site A is shown on drawing D1970-PL300 ‘Conceptual
Drainage Strategy - Site A'.

The impermeable area associated with the development of Site B totals 3,910m2 (0.39Ha). The positively
drained area amounts to 3,485m2 (0.35Ha).

For Site B, it is proposed that permeable paving will again be infroduced to support the development.
The exfents of permeable paving in relation to Site B fotal 782m?2, providing 113m3 of storage (450mm
sub-base, 32% voids).

Further aftenuation will be provided in the form of a basin, located fowards the western boundary,
adjacent to the proposed access road. Atit's base, a footprint totalling 100m2 is proposed, with 1:3 side
slopes and a depth of 1.50m.

Flows will again discharge to the newly constructed surface water sewer network at a pre-agreed rate
of 5l/s.

Owing to the constraint of the existing lateral which has been constructed to support this development
parcel, levels on Site B will need fo be raised in order fo establish a gravity-based connection where
both foul and surface water drainage is concerned. The extent at which levels will need to be raised,
as well as the relationship with surrounding land, will need to be considered at Reserved
Matters/Detailed Design, once wider proposals (in relation o the continuation of the northern bypass)
have been confirmed.

The proposed surface water drainage strategy for Site B is shown on drawing D1970-PL301 ‘Conceptual
Drainage Strategy - Site B'.
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4.1.19

Condition 10 of the approval under LU/47/11 stated that ‘SuDS shall be designed to attenuate the 1 in
100 year storm event {plus climate change allowance of 30% in accordance with DEFRA's national
Standards for Sustainable Drainage Systems’. It has been discussed with Arun District Council that an
allowance of 30% in view of the impacts and effects of climate change is no longer the acceptable
standard, with an allowance of 20% required and an assessment of the impacts for an allowance of
40% now the requirement. As a result, it has been agreed that the impacts of 40% will be considered,
and allowance provided to accommodate such within the drainage strategy proposals developed
herein for Sites A & B.

4.1.20 In accordance with West Sussex County Council's Policy for the Management of Surface Water, as a
result of the proposed residential development af Sites A & B, an allowance is required for the potential
occurrence of ‘urban creep’ across the design life of the development.

4.1.21  Further to 4.1.13, an adllowance of 10% has been considered in the hydraulic calculations which support
the strategy outlined in the section above.

4.1.22 The strategy above will ensure that run-off is managed fully within the confines of the sites and will not
present an increase in the risk of flooding either to the specific sites, or off-site. Therefore, there will be
no increase in the risk of flooding as a result of the proposed development.

4.2 Treatment

4.2.1 The use of permeable paving will ensure that run-off from the site receives a level of treatment required
by the SuDS manual, with hydrocarbons being filtered by the aggregate and geotextile layers.

4.2.2 In accordance with the CIRIA SuDS Manual C753 regarding methods for managing pollution risks, the
risk posed by surface water runoff to the receiving environment depends on the pollution hazard at the
site (the source), SuDS freatment techniques (the pathway), and the sensitivity of the environment (the
recepftor).

4.2.3 The simple index approach considers whether SuDS techniques are appropriate for the site. The states
that for SuDS components to deliver adequate freatment, the total pollution mitigation index for each
contaminant type should equal or exceed the pollution hazard index.

4.2.4 The SuDS Manual outlines three categories of pollution hazard identification, which vary depending on
proposed land use, which are as follows:

] Total Suspended Solids (TSS).
] Metals (M).
° Hydrocarbons (H).
4.2.5 In accordance with C753 Table 26.2, the proposed land uses af the site are categorised as follows:
] Residential Roofs — Very Low/TS5=0.2/M=0.2/H=0.05
] Individual property driveways and low traffic roads - Low/TSS=0.5/M=0.4/H=0.4
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4.2.6

4.2.7

4.3

4.3.1

43.2

4.3.3

4.3.4

4.4

4.4.1

4.4.2

4.4.3

] All  roads except low ftraffic  roads and  trunk  roads/motorways -
Medium/T8§=0.7/M=0.6/H=0.7

In accordance with C753 Table 26.2, the proposed land uses af the site are categorised as follows:

° Permeable Pavement — TSS=0.7/M=0.6/H=0.7

° Pond/Basin — 15S=0.7/M=0.7/H=0.5

As the pollution hazard index does not exceed any pollution mitigation index for any contaminant type,
the proposed SuDS methods will provide sufficient treatment for the proposed development.

Foul Water Drainage

The aforementioned Mayer Brown drainage strategy again confirms that allowance has been made as
part of wider development works fo provide a means of draining Sites A & B where foul water drainage
is concerned.

Two points of connection have been consfructed within the bounds of Sites A & B to provide a means
of connectivity to the wider drainage network, which discharges to an adoptable pumping station to
the east of the sites.

Recent changes to infrastructure and connection charges (OFWAT Charging Rules) place the onus on
the sewerage undertaker to reinforce their network should there no longer be sufficient capacity to
serve the new development. Funding for this is provided by revised charging arrangements for
infrastructure and connection charges for each dwelling constructed comprising a Network
Reinforcement Charge and Site-Specific Charges. The revised charging arrangement (funded by the
developer) covers alterations to the Existing Sewer Network and the sewerage undertaker remains
responsible for the cost of reinforcing their Strategic Assets. The developer is responsible for connecting
the development to the public sewer network.

Based on the design guidance provided in Design and Construction Guidance, the proposed foul flow
fo the existing foul sewer network will fotal 3.29l/s for up to 71 No. units (based upon Design and
Construction Guidance, Water UK, 2020).

Climate Change

NPPF sets out percentage increases to be applied to the peak rainfall intensity values used in the design
of a surface water drainage system to allow for the effects of climate change.

In accordance with NPPF ‘climate change allowances’ updated in July 2021, an increase of 20% should
be applied for this development and a review should be undertaken to determine the impact of an
increase of 40%.

A 40% level of climate change has been accounted for within the overall surface water drainage
strategy for the site.

T&L Crawley (No. 2 LLP 25
Sites A & B, Land North of Toddington Lane, Littlehampton

ARUND IS‘JRB‘&%@EQIPL%};%Q%&UT



4.5 Flood Compensation

4.5.1 Any loss of flood storage must be compensated for by the reduction in level of surrounding land, such
that the same volume of flood storage is provided following development within the flood plain.

4.5.2 The proposed development of Sites A & B falls entirely within Flood Zone 1 and as a result, flood
compensation is not required.

4.6 Urban Creep

4.6.1 The proposed drainage strategy has been designed with an assumption of a 10% increase in
impermeable area in the lifetime of the development due to urban creep, and the calculations show
sufficient capacity during the design rainfall event with the urban creep allowance included.
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5 RESIDUAL RISK AND MITIGATION

5.1 Residual Risk

5.1.1 The following residual risks have been identified in relation to the proposed development af Sites A & B:

5.2 Mitigation

5.2.1 Consideration

Increased flow through Black Ditch and/or minor tributaries as a result of climate change
causing flooding to the sites

Blockage of Black Ditch and/or minor tributaries, as well as downstream drainage
infrastructure as a result of debris or otherwise, causing flooding to the sites,

Extireme rainfall events that exceed the design criteria used for the drainage system
causing surface water flooding

Blockage/failure of the proposed drainage system causing flooding to the site

Groundwater flooding fo the site caused by groundwater levels exceeding the ground
surface level

Surface water flooding of proposed buildings

has been taken to the residual risks stated in Section 5.1, and the following mitigation

medsures are proposed:

The Environment Agency has confirmed that the 'peak’ tidal undefended (0.5% 2110)
modelled flood level is 3.13m AOD. In relatfion to the proposed development of Site B,
existing ground levels fo the northern extent of the development proposed at Site B are
in the region of 3.75m AOD. As confirmed in 4.1.17, levels are likely o raise significantly in
order to establish gravity-based connections to the existing foul and surface water
laterals constructed to support Site B. It is therefore evident that the site will be
significantly higher than the identified modelled flood level.

Black Ditch is a designated '‘Main River' and as such is the responsibility of the
Environment Agency to maintain and ensure the free conveyance of flows. Surface
water from the development will discharge to the drainage network constructed to
support the wider development which will discharge to Black Ditch, to the east of the
sifes. The sites (A & B) themselves will be subject to specific maintenance regimes in order
tfo ensure that on-site drainage infrastructure is able to operate as designed and
intended. The downstream sections of the network will be subject to their own drainage
maintenance regimes, the responsibility for which will lie with the relevant asset owner(s).
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The drainage strategy has been developed to capture run-off up to and including a 1-
in-100-year critical rainfall event, with a 40% allowance for climate change as well as a
10% allowance for urban creep. Should a more extreme rainfall event occur, however,
there is the potential for the drainage system to be exceeded. The existing topography
of the site has been reviewed and the existing overland flow routes assessed. Flows
currently follow the existing topography - falling broadly to the north. In light of the wider
development within the vicinity of the sites, it is noted that off-site drainage infrastructure
has been installed to support the adjacent highway, for example. In exceedance events,
it is likely that exceedance flows would be captured by the highway drainage
infrastructure, although additional drainage infrastructure should be considered which
can infercept run-off in exceedance events.

The proposed drainage system will attenuate and store run-off up to the design event.
Blockage of the drainage system has the potential to cause flooding on the site.
Surcharged flows will likely fravel overland to the existing surrounding drainage
infrastructure, however maintenance measures proposed in Chapter 8 will mitigate the
risk of the system becoming blocked.

Due to the underlying ground conditions at the sites and the possible presence of
groundwater in the upper layers, there is a risk of groundwater exceeding the surface
level and emerging on the site. There are no records of previous groundwater flooding,
however. If groundwater flooding were to occur, it would flow away from the proposed
buildings and be intercepted by the drainage infrastructure proposed to support the
development of Sites A & B.

The surface water drainage strategy has been designed fo accommodate a 1-in-100-
year storm event, inclusive of allowances for both climate change (40%) and urban
creep (10%). The site is not identified as being in a location susceptible to surface water
flooding, although the current land use no longer resembles that which the flood maps
depict. Given all newly constructed surface water drainage infrastructure for the
surrounding development has been designed to ‘current day' standards, it is unlikely that
surface water flooding will occur except for in exceedance events. Levels shall be
designed fo ensure run-off falls away from building access points, whilst drainage
infrastructure which has the ability to infercept run-off in exceedance shall also be
considered at detailed design stage.
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6.2

6.2.1

SEQUENTIAL AND EXCEPTION TESTS

Sequential Test

In relation to the Sequential Test, Flood Risk and Coastal Change, Paragraph 019 states thaft;

‘The aim is to steer new development to Flood Zone |1 (areas with a low probability of river or sea
flooding). Where there are no reasonably available sites in Flood Zone 1, local planning authorities in
their decision making should fake info account the flood risk vulnerability of land uses and consider
reasonably available sites in Flood Zone 2 (areas with a medium probability of river or sea flooding],
applying the Exception Test ifrequired. Only where there are no reasonably available sites in Flood Zones
I or 2 should the suitability of sites in Flood Zone 3 [areas with a high probability of river or sea flooding)
be considered, taking info account the flood risk vulnerability of land uses and applying the Exception
Test if required. The proposed development is located fully within Flood Zone 1, and therefore
application of the Sequential Test is not required.’

The proposed development associated with Sites A & B falls enfirely within Flood Zone 1, therefore
application of the Sequential Test is not required.

Exception Test

The proposed development is located fully within Flood Zone 1. Table 3 within Paragraph 067 of Flood
Risk and Costal Change confirms that “More Vulnerable"” development is compatible within Flood Zone
1, and therefore application of the Exception Test is not required.
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FLOOD RISK MANAGEMENT

6.3 Safe Access and Egress

6.3.1 Access o Site A and Site B will be via the newly constructed bellmouths to each parcel of land.

6.3.2 Both bellmouths are located fully within Flood Zone 1 whilst current flood maps do not indicate any risk
of surface water flooding. It is noted that the current flood maps do not, however, acknowledge the
surrounding development which is under consfruction, or recently completed. With the provision of
newly designed and constructed surface water drainage infrastructure, it is not anticipated that access
fo either site will be impacted as a result of surface water flooding, except in an exireme exceedance
event.

6.4 Flood Warning

6.4.1 The proposed development is located fully within Flood Zone 1, therefore there is no requirements for a
Flood Evacuation Plan (FEP). Additionally, the site is deemed to be at ‘Very Low' or 'Low’ risk of flooding
from all sources.
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7 MAINTENANCE

7.1 Proposed Maintenance Regime

7.1.1 Maintenance is required fo ensure the long-term operational performance of the proposed surface
water drainage system.

7.1.2 The drainage system has been designed to minimise maintenance requirements; however, a number

of key tasks will need to be undertaken so that the system remains in optimal condition. These operations

are summairised in the table below, along with the required frequency of works.

Drainage System
feature

Proposed maintenance / remedial works

Required frequency
of works

Permeable Paving

Surface sweeping fo reduce silt and debris
accumulgation.

Every 8 to 12 weeks

Removal / management of weed growth

At least once ayear

Silt removal from permeable surfaces,
possibly involving raking out of joints,
redressing, removal and remedial works.

As required / o be
specified by
manufacturer

Pond/Basin

Inspection, vegetation clearance and
additional clearing/cleansing of potential
blockages. Particular afttention to
incoming/outcoming connections.

At least once ayear

Inspection and clearance of blockages

After major storm
events

Diffuser units & catch
pits, gully sumps and
drains

Inspection and additional cleansing as
required.

Annudl

Desilting

Year 1, Year 3, then
every 5 years

Inlets and Outfalls

Clearance of safety grilles and pipework

After every storm
event/regularly/to
be specified by
manufacturer

Pipework

Jetting to clear blockages

As required

Induced Vortex Flow
Control Device

As specified by manufacturer

As specified by
manufacturer

7.1.3 The responsibility of maintenance regime will be determined by the Developer, by agreed appointment.

7.1.4 A detailed maintenance document shall be established prior fo appointment in order to detail the roles
and responsibilities where maintenance is concerned.

Permeable Paving / Diffuser Units

7.1.5 The areas of permeable paving are designed to allow infiltration of surface water run-off through the
joints in the block paving surface course and into the sub-base below. The water is then collected and
discharged into the positive drainage system.

7.1.6 As part of the permeable paving system, diffuser units are used to discharge surface water run-off from
roof areas info the sub-base, as well as forming links between areas of permeable paving. These diffuser
units are small heavy-duty cellular units which allow more efficient discharge of surface water into the
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sub-base base of the permeable paved areas.

7.1.7 The areas of permeable paving will require additional maintenance measures to ensure they operate
as designed. Failure in carmrying out this maintenance, could increase the risk of flooding. The additional
measures are as follow:

° Periodic surface sweeping to reduce silt and debris accumulation. The permeable
surfaces should be swept at least every 8 to 12 weeks with additional sweeps in the
autumn to clear fallen leaves

° Removal / management of weed growth, as required. Typically, once or twice a year
for regularly used areas

° Periodic silt removal from permeable surfaces as described by the manufacturer. If any
areas are showing signs of ponding, they shall be dealt with by raking out the joints and
redressing. The entire surface shall be monitored and when there are signs of excessive
siltation resulting in poor drainage over the whole areaq, the blocks shall be taken up
and a replacement of bedding layer and geotextile shall be undertaken

] Redressing of joints on the block paving as required

] Catchpits upstream of diffuser units, should be emptied and inspected on the same
regime as all catchpits specified previously set out in this document

Induced Vortex Flow Control Device

7.1.8 Aninduced vortex flow control device is self-activating, relying on upstream hydraulic head fo generate
an air-filled vortex within the cenftre of the casing. Once the vortex s initiated water drains down through
a small opening in the back of the device at the designed restricted flow rate.

7.1.9 The flow control device has two measures in case of emergency (i.e. blockage). The first is a door
situated in the front of the unit itself, this can be operated from the surface by a release cable situated
just under the manhole cover which closes under its own weight and does not require any mechanism
fo operate. The second is a high-level overflow pipe situated with the flow control manhole. Both
measures allow the system to drain down freely, until the blockage can be cleared.

7.1.10  The induced vortex flow control device will require additional maintenance measures to ensure it
operates as designed. The additional measures are as follows:

° The sump within the flow control chamber should be monitored for build-up of silts and
should be emptied, as a minimum, on the same regime as specified for catchpits
previously within this document

] The drain down door located on the centre of the unit will require inspection and
opening annudlly, o ensure it is operating as intended

Remedial/Repair Actions

7.1.11  Significant sform events may cause considerable damage fo SuDS and their associated components.
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As such, it may be necessary to inspect and carry out essential recovery works to retumn the feature to
full working order.

7.1.12  Resetting of uneven blocks by lifting block area, removing bedding material and relaying to match
original design are all actions which may need to be undertaken.
Accidental Spillages

7.1.13 It is not envisaged that any materials are to be stored onsite once the development has been
completed, which could cause maijor spills and potential pollution issues within the drainage system. If
this situation alters in the future consultation with a specialist will be required in order to confirm if any
upgrades to the existing system are necessary.

7.1.14  Minor spillages of fuels and oils will be dealt with by the permeable paving and deep trapped gullies,
by bio-degrading and collecting the hydrocarbons respectively.
Future Alterations to the Development

7.1.15  Any future alterations to the permeable paving should be confirmed by a specialist. Where possible any
future services are fo avoid being located through areas of permeable paving. If new services are
required to run through areas of permeable paving, services should be installed below the depth of
permeable paving with the permeable system reinstalled above.
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8 OFFSITE IMPACTS

8.1.1 Run-off generated by the proposed development of Sites A & B will be captured and attenuated within
the bounds of the sites, up to and including a 1-in-100-year storm event, inclusive of allowances for both
climate change as well as urban creep. The captured run-off will then gradually discharge to the wider
drainage network at a restricted rate, before reaching the ultimate outfall.

8.1.2 Discharge from the sites will not exceed the rates which have been allowed for as per the wider
drainage strategy, meaning there will be no increased risk of flooding as a result of the development
being completed.

8.1.3 Foul flows generated by the development of Sites A & B will contribute flows to the order of 3.291/s. It is
noted that the wider drainage network drains to an adoptable pumping station fo the east of the site.

8.1.4 The effects of climate change have been considered in the design of the proposed surface water
drainage system, to ensure there is no off-site impact, whilst consideration towards the impacts and
effects of potential urban creep has also been afforded to the design to ensure there is no defrimental
impact upon the network which could result in an increased risk of flooding.
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2.1.1

92.1.10

2.1.11

SUMMARY

This site-specific flood risk assessment is based on Environment Agency Flood Maps for Planning, Long-
Term Flood Risk Information; Flood Risk Maps, West Sussex County Council Strategic Flood Risk
Assessment, Arun District Council, West Sussex County Council and Southerm Water Drainage Records,
Mayer Brown Drainage Strategy (A/PHDRAIN.10, dated January 2019) and Third Party As
Built/Construction Issue Drawings

The proposed development will involve the construction of up to 71 No. residential units across the two
parcels of land, consisting of 28 No. dwellings on Site A, with 43 No. dwellings on Site B.

The proposed development will be constructed fully within Flood Zone 1.

Post-development surface water run-off will discharge to the newly constructed surface water sewers
associated with the wider development as per the consented scheme under Planning Reference;
LU/47/11. The wider drainage strategy which has been consented under LU/17/19/DOC, which the sites
forms a part of, approved the use of attenuated discharge to Black Ditch. The drainage strategy for up
to 71 No. residential units proposed on Sites A & B will follow the principles agreed under this consent.

Permeable paving will be infroduced across Site A (1,581m2) and Site B (782m2). This will provide a
combined volume of storage totalling 340m3 (450mm sub-base and 32% voids).

Site A will be further supported by a cellular tank (30.00m x 11.00m x 1.20m) whilst flows to the wider
sewer network will be restricted to a rate of 5l/s.

An aftenuation basin is proposed for Site B to provide additional storage. The pond (100m2 at base, 1:3
side slopes and 1.50m depth) will provide attenutation with flows discharging to the sewer network also
at 5l/s.

Allowance has been made for climate change (40%) as well as urban creep (10%) in the development
of on-site surface water drainage proposals, whilst the drainage strategy will also accommodate a up
tfo and including a 1-in-100-year storm event.

The wastewater from the proposed development will discharge to the existing foul water sewers
constructed as part of the wider development. Allowance has been made for the development
associated with Sites A & B. Connections will be subject to S106 approval, which will be required from
ICOSA.

The completion of the development will not increase flood risk on or off the site.

In conclusion, this development is suitable with regards to flood risk and surface water drainage.
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DRAWINGS

D1970-PL101
D1970-PL102
D1970-PL200
D1970-PL300
D1970-PL301
D1970-PL400
D1970-PL401

Existing Topography and Overland Flow Routes - Site A
Existing Topography and Overland Flow Routes — Site B
Impermeable Areas Comparison

Conceptual Drainage Strategy - Site A

Conceptual Drainage Strategy - Site B

Hydraulic Model Reference Plan - Site A

Hydraulic Model Reference Plan - Site B
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Appendix A  Site Location Plan and Architectural Development Proposals
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Appendix B Mayer Brown Drainage Strategy (LU/17/19/DOC)
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Appendix C Encompass Surveys Topographical Survey
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Appendix D Mayer Brown Construction Issue/As Built Drawings
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Appendix E  Arun District Council Correspondence

T&L Crawley (No. 2 LLP 42
Sites A & B, Land North of Toddington Lane, Littlehampton
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From: Paul Cann

Sent: 12 April 2021 13:18

To: Stuart Burnett

Cc: Kevin Macknay

Subject: RE: D1970 Parcel A and B, Land at Toddington Lane, Littlehampton (BN17 7PH)

Hi Stuart

The Persimmon sites suds strategy was agreed by the EA in circa 2011. It ultimately involved a
restricted discharge to the Black Ditch (main river) with each phase incorporating attenuation,
etc. There is obviously a strategy document in existence, which | assume you will check to ensure

that the land in question is included within it.

Despite the strategy, we are always keen for infiltration to be utilised where possible, although there
may be concerns from the EA in respect to any discharge direct into the underlying chalk.

Please note that the climate change allowance (30%) agreed in 2011 falls short of what we expect
today, but if 40% can be catered for then that would be positive.

I have also added some comments in red below.
Regards

Paul Cann

®

Arpaey 37
AN g

WYL BTN OOV Uk

From: Stuart Burnett

Sent: 12 April 2021 10:03

To: Kevin Macknay, Paul Cann

Subject: D1970 Parcel A and B, Land at Toddington Lane, Littlehampton (BN17 7PH)

Morning Kevin/Paul,

Hope you’re both keeping well.

As you’ll probably be aware, Persimmon are working on a development at Toddington Lane,
Littlehampton at present. We have been instructed by another client (T&L Crawley No. 2 LLP) to
assist with their adjacent development which concerns what they are referring to as ‘Parcel A and
Parcel B’ in terms of preparing a flood risk assessment and drainage strategy for circa 90 No.

residential units.

We’ve been informed that a covenant has been signed with Persimmon to provide drainage
infrastructure and services to support this development in addition to the works that Persimmon are

ARUN DISTRICT COUNCIL LU/417/21/0UT



currently undertaking, and | am in the process of understanding what exactly this involves in terms
of what Persimmon are providing.

Although our involvement is at a very early stage, given the above arrangement, | am anticipating
that the development of Parcels A and B will involve attenuated storage discharging to the piped
system(s) that Persimmon have constructed, or are in the process of constructing.

I’'m keen to understand whether you have any information relating to flood risk and/or wider
drainage issues within the area. As a result, | include below our standard checklist as a guide to
hopefully obtain some information which your respective authorities may hold. There’s a marginal
encroachment of flood zones to the north of the site(s) and | note that we are near Black Ditch here,
too. Anything of interest which you may be able to share would be gratefully received.

Thank you as always for your time and assistance.

ARUN DISTRICT COUNCIL LU/417/21/0UT



Flood Zones

e Please confirm the Flood Zones for this area. As yvous say thare is
! § ' T Suggest oltainng produe

e Please confirm surface water, reservoir flooding, sewer flooding. Please provide plans
and depth data from your GIS UFMSW for 30yr, 100yr & 1000yr as applicable (OS
Datum). See enclosed mag.

e Please confirm mapping and records for any surface water assets owned or maintained.
Nene mapped i the vicinity, Obviously there are watercourses bayend the
0e W ON O Cf SUTVEVL.

e Please confirm if there are any future drainage improvements proposed for this area.
Nong known,

e Please confirm details of existing or planned flood alleviation and defences in this area.
None known,

e Please confirm if you are aware of any historic flooding within the confines of the site.
None known,

e Please confirm if you are aware of any historic flooding in close vicinity and/or on the
public highway. None known,

Groundwater

e Please confirm details of any groundwater flooding issues in the area, including flood

levels, flood extents and any available anecdotal information. Nans knowr,
Assets

e Please confirm mapping and records for any surface water assets owned or maintained.
Saw ahove.

e Please confirm if there are any historic culverted watercourses within or in close vicinity

ARUN DISTRICT COUNCIL LU/417/21/0UT

to the site. Please provide map records where available. Ses above,



e Please can you provide any map records denotmg the highway drainage network. Is this
a piped system or soakaways? R :

Policy/Future

e Please confirm the most recent Strategic Flood Risk Assessment (SFRA).
. PIease confirm if there are any future drainage improvements proposed for this area.

T e

N4
S
ASA0

N )

e Please confirm if any drainage studies and/or SWMP have/are being assess for this area.

N
o b rrena
ERRENHE T

Kind regards,

Stuart Burnett
Engineer

www.bpcivils.co.uk

Bright Plan Clvils, Transport Planning and Civil Engineering Consullants
Bright Plan Civils, 2 West Bam, Norfon Lane, Chichester, PO20 3AF

This Email is confidential and is for the infended recipient only. If you are not the intended recipient, please contact the author and
do not disclose or use the contents in any way. The author bears no responsibility for any legal action or disputes arising from views or
professional advice expressed which do not relate to the business of RGP Design Ltd.

Bright Plan Civils is a frading name of RGP Design Ltd | Registered in England No. 09674169
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Appendix F  West Sussex County Council Correspondence

T&L Crawley (No. 2 LLP 43
Sites A & B, Land North of Toddington Lane, Littlehampton
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From: Kevin Macknay

Sent: 12 April 2021 13:17

To: Stuart Burnett ||| - ' Cann' <Paul.Cann@arun.gov.uk>
Subject: RE: D1970 Parcel Aand B, Land at Toddington Lane, Littlehampton (BN17 7PH)

Stuart,

Please see my comments below.

Clearly this site is currently a major construction site, with the new Lyminster bypass running adjacent to your
proposed development site. It is therefore likely that flood zone boundaries and surface water flow routes,
within and adjacent to the site, may have changed due to earth movements and this should be considered
during your design.

Regards,

Kevin

voWast Sussey, FOED AL

Report 2 problens with 2 rosd or pavernent or raise o highways related enguiry

Foliow us at -

EWSIHighways

From: Stuart Burnett

Sent: 12 April 2021 10:03

To: Kevin Macknay, Paul Cann

Subject: D1970 Parcel A and B, Land at Toddington Lane, Littlehampton (BN17 7PH)

Morning Kevin/Paul,
Hope you're both keeping well.

As you’ll probably be aware, Persimmon are working on a development at Toddington Lane, Littlehampton at
present. We have been instructed by another client (T&L Crawley No. 2 LLP) to assist with their adjacent
development which concerns what they are referring to as ‘Parcel A and Parcel B’ in terms of preparing a flood
risk assessment and drainage strategy for circa 90 No. residential units.

We've been informed that a covenant has been signed with Persimmon to provide drainage infrastructure and
services to support this development in addition to the works that Persimmon are currently undertaking, and |
am in the process of understanding what exactly this involves in terms of what Persimmon are providing.

Although our involvement is at a very early stage, given the above arrangement, | am anticipating that the
development of Parcels A and B will involve attenuated storage discharging to the piped system(s) that
Persimmon have constructed, or are in the process of constructing.

I’'m keen to understand whether you have any information relating to flood risk and/or wider drainage issues
within the area. As a result, | include below our standard checklist as a guide to hopefully obtain some
information which your respective authorities may hold. There’s a marginal encroachment of flood zones to the
north of the site(s) and | note that we are near Black Ditch here, too. Anything of interest which you may be able
to share would be gratefully received.

ARUN DISTRICT COUNCIL LU/417/21/0UT



Thank you as always for your time and assistance.

W AN
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Flood Zones

Please confirm the Flood Zones for this area.
Proposed development site ‘B’ has the EA’s Flood Zones 2 and 3, from the Black Ditch, running
adjacent to the sites norther boundary. See attached plan.

Please confirm surface water, reservoir flooding, sewer flooding. Please provide plans and depth
data from your GIS UFMSW for 30yr, 100yr & 1000yr as applicable (OS Datum).

The proposed development site is at limited risk of surface water flooding based on the current
mapping for 1 in 30 and 1 in 100 storm events. See attached plan.

Please confirm mapping and records for any surface water assets owned or maintained.
Our current mapping does not show any surface water assets owned or maintained by WSCC in
this area.

Please confirm if there are any future drainage improvements proposed for this area.
None that we are aware of. However, see comment above re. the current major development
adjacent to the site.

Please confirm details of existing or planned flood alleviation and defences in this area.
None that we are aware of.

Please confirm if you are aware of any historic flooding within the confines of the site.
None that we are aware of. Given that the site was once ‘greenhouses’, much of the surface water
may have been collected for irrigation.

Please confirm if you are aware of any historic flooding in close vicinity and/or on the public
highway.

None that we are aware of. We are aware that major changes have been made to the existing road
layout and drainage as part of the on-going development. This may need to be considered.

Groundwater

ARUN DISTRICT COUNCIL LU/417/21/0UT



Assets

Please confirm details of any groundwater flooding issues in the area, including flood levels, flood
extents and any available anecdotal information.

The area is shown to be at ‘moderate’ to ‘high’ risk of groundwater flooding. With ground water
along the northern boundary being at or near to the surface during a 1in100 year event.

Please confirm mapping and records for any surface water assets owned or maintained.
Our current mapping does not show any surface water assets owned or maintained by WSCC in
this area.

Please confirm if there are any historic culverted watercourses within or in close vicinity to the
site. Please provide map records where available.

Historic mapping does not show any historic culverted watercourses within the proposed
development site. Historic watercourse are shown running along the northern boundary of site ‘B’.

Please can you provide any map records denoting the highway drainage network. Is this a piped
system or soakaways?

We are aware that major changes have been made to the existing road layout and drainage as part
of the on-going development. You may wish to connect WSCC Highways Adoption Team for
details.

Policy/Future

Kind regards,

Please confirm the most recent Strategic Flood Risk Assessment (SFRA).
WSCC January 2010.

Please confirm if there are any future drainage improvements proposed for this area.
None that we are aware of.

Please confirm if any drainage studies and/or SWMP have/are being assess for this area.
None that we are aware of.

Stuart Burnett

Engineer

Bright Plan U

www.bpcivils.co.uk

vils, Transport Planning and Chil Enginearing Consultants

Bright Plan Civils, 2 West Barn, Norton Lane, Chichester, PO20 3AF
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Appendix G Environment Agency Correspondence

T&L Crawley (No. 2 LLP A4
Sites A & B, Land North of Toddington Lane, Littlehampton
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ARUN DISTRICT C

Stuart Burnett
Bright Plan Civils Our ref: SSD216226

Date: 13/05/2021

Dear Stuart Burnett,

Enquiry Regarding Product 4 for a Flood Risk Assessment for Toddington Lane,
Littlehampton, BN17 7PH.

Thank you for your enquiry which was received on 12 April 2021.

We respond to requests under the Freedom of Information Act 2000 and
Environmental Information Regulations 2004. The information is attached.

The information on Flood Zones in the area relating to this address is as follows:

The site is in an area located within Flood Zone 1, 2 & 3 as shown on our Flood
Map for Planning (Rivers and Sea).

Note - This information relates to the area that the above named property is in and
is not specific to the property itself as it is influenced by factors such as the height
of door steps, air bricks or the height of surrounding walls. We do not have access
fo this information and is not currently used in our flood modelling.

Flood Zone definitions can be found at _
.

Flood Defences
There are no formal raised flood defences in the vicinity of the site.

Model Information
The model used was the Lower Tidal River Arun Strategy modelling which was
completed by Atkins in 2010.

Flood History
We hold no record of previous flooding events affecting this site.

Please note our records are not comprehensive and may not include all events. |
recommend contacting the Lead Local Flood Authority, West Sussex County
Council or the Local Authority, Arun District Council for a more comprehensive flood
history check.

FRA advisory texd




ARUN DISTRICT COUN|

Name

Product 4

Description

Detailed Flood Risk Assessment Map for Toddington Lane,
Littlehampton, BN17 7PH.

Licence

Open Government Licence

Information
Warnings

Climate Change allowances for this fluvial element of the model
only show the superseded 20% increase in flows. The current
allowances should be checked here:

The tidal flood risk data provided is based on existing EA
hydraulic models for existing 0.5% annual probability events with
an allowance for climate change. Please note the climate change
allowances provided are not up to date. These were updated on
17 December 2019.

You should refer to Flood risk assessments: climale change
aliowances for the most up to date allowances. You will need to
undertake further assessment of future flood risk using different
allowances to ensure your assessment of future flood risk is
based on best available evidence.

Information
Warning -
background
mapping

0S

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

Attribution

Contains Environment Agency information © Environment
Agency and/or database rights.
Contains Ordnance Survey data © Crown copyright 2021
Ordnance Survey 100024198.

Data Available Online

Many of our flood datasets are available online:

e Flood Map For Planning (Flcod Zone 2, Flood Zong 3 Flood Storage Aress,
Flood Defences, Areas Benefiling from Defences)

o Risk of Flooding from Rivers and Sea

o Historic Flood Map

o Curreni Fiood Warninos




Please get in touch if you have any further queries or contact us within two months if
you'd like us to review the information we have sent.

Yours sincerely,

Tom Lamboo

FCRM Officer, Partnership & Strategic Overview West Sussex, Solent and South
Downs

Environment Agency, Guildbourne House, Chatsworth Road, Worthing, West
Sussex, BN11 1LD




Flood Map for Planning (Rivers and Sea). Centred BN17 7PH. Created 13/05/2021.

0 Metres 250

Flood Map for Planning
(Rivers & Sea)

«+  Defences

5. Flood Storage Areas

Areas benefiting from flood defences
Flood Zone 3
Flood Zone 2

Flood Map Areas (assuming no defences)

Flood Zone 3 shows the area that could be
affected bv floodina:

- from the sea with a 1 in 200 or areater
chance of happening each year

- or from a river with a 1 in 100 or greater
chance of haooenina each vear.

Flood Zone 2 shows the extent of an
extreme flood from rivers or the sea with up
to a 1 in 1000 chance of occuring each
vear.

© Crown Copyright and database rights 2021 . Ordnance Survey 100024198

Contact Us: National Customer Contact Centre, PO Box 544, Rotherham, S60 1BY. Tel: 03708 506 506 (Mon-Fri 8-6). Emalil: enquiries@environment-agency.gov.uk
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FRA Site Boundary & Node Points. Centred BN17 7PH. Created 13/05/2021.
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Contact us: National Customer Contact Centre, PO Box 544, Rotherham, S60 1BY. Tel: 03708 506 506. Email:enquiries@environment-agency.gov.uk




Product 4 Flood Risk Data Requested by: Bright Plan Civils
Site: Land at Toddington Lane, Littlehampton, BN17 7PH

Table 1: Water Levels: Fluvial Undefended

%‘Q@% Eastings | Northings 5% 1% 1 1% C* o 0.1%
- \\\k 503015 104225 217 2.22 2.90 2.47
2 503092 104284 2.17 2.22 2.90 2.47
3 503071 104164 - - -
Table 2: Water Levels: Fluvial Defended
\*\\%% Eastings | Northings 5% 1% 1% +CC* 0.1%
&\\\\\‘\\\X\
1 503015 104225 1.58 1.73 1.82 2.38
2 503092 104284 1.58 1.73 1.82 2.38
3 503071 104164 - - - -

Table 3: Water Levels: Tidal Undefended

Ny 50 59 ok 19
\\\}}\\\\ Eastings | Northings 0.5% 0.5% (2110) 0.1%
1 503015 104225 2.48 2.99

\\33\\\\
2 503092 104284 2.48 2.99
3 503071 104164 - -

Table 4: Water Levels: Tidal Defended

TP

&\s\g\\\?& Eastings | Northings 0.5% 0.5% (2110)** 0.1%
1 503015 104225 - 3.13
2 503092 104284 - 3.13
3 503071 104164 _




ARUNDIS

Table 5: Water Depths: Fluvial Undefended

S Nade .

Q\\\§\\§ Eastings | Northings 5% 1% 1% +CC* 0.1%

RS
1 503015 104225 012 0.17 0.85 0.43
2 503092 104284 0.42 0.47 1.15 0.72
3 503071 104164 - - - -

Table 6: Water Depths: Fluvial Defended

N

§\§\\\§ Eastings | Northings 5% 1% 1% +CC* 0.1%
ERRERIAR
1 503015 104225 0.01 0.01 0.08 0.40
2 503092 104284 0.24 0.40 0.48 1.06
3 503071 104164 - - - -

Table 7: Water Depths: Tidal Undefended
e
.

§§§§ Easti Northi 0.5% 0.5% (2110 | 0.1%
astings o ngs . . ** .
1 503015 104225 0.43 0.94 0.46
2 503092 104284 0.73 1.24 0.76
3 503071 104164 - - -

Table 8: Water Depths: Tidal Defended

SNadEa S

&\\\\&& Eastings | Northings 0.5% 0.5% (2110)** 0.1%
1 503015 104225 107
2 503092 104284 137
3 503071 104164 N

All levels taken from: Lower Tidal River Arun Strategy

Produced on: 13/05/2021

* Climate Change allowances for this model only show the superseded 20%
increase in fluvial flows. The current allowances should be checked here:




** The tidal flood risk data provided is based on existing EA hydraulic models
for existing 0.5% annual probability events with an allowance for climate
change. Please note the climate change allowances provided are not up to
date. These were updated on 17 December 2019.
You should refer to h S-

for the most up to date allowances. You will need
to undertake further assessment of future flood risk using different allowances
to ensure your assessment of future flood risk is based on best available
evidence.

There is no additional information or health warnings for these levels/depths or the
model from which they have been produced.

ARUNDISTR




Modelled Flood Outlines (Defended Fluvial). Centred BN17 7PH. Created 13/05/2021.

Legend

g
3
Lo Site_Boundary

T | NN 5% AEP (Defended Fluvial)

1% AEP (Defended Fluvial)
1% AEP Plus Climate Change (Defended Fluvial)

0.1% AEP (Defended Fluvial)

3
//%

N

§

N

=y

3

N
oy
N
{

Annual Exceedance Probability
(AEP) The probability of a flood

of a particular magnitude,
or greater occurring in any given

year.
u
Scale: 1:10,000
0 0.225 0.45
Kilometers

R

%ﬂ@ﬁ&’bopyright and/or database rights 2021. All rights reserved. © Crown copyright and database rights 2021.All rights reserved. Ordnance Survey licence number 100026380.
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Modelled Flood Outlines (Defended Tidal). Centred BN17 7PH. Created 13/05/2021.
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Modelled Flood Outlines (Undefended Fluvial). Centred BN17 7PH. Created 13/05/2021.
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Modelled Flood Outlines (Undefended Tidal). Centred BN17 7PH. Created 13/05/2021.
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Risk of flooding from Surface Water. Centred BN17 7PH. Created 13/05/2021.

S

Flood Extent 1 in 100

Flood Extent 1 in 1000

High:

Medium:

Low:

Very Low:

Likelihood of flooding from Surface Water

Greater than or equal to 3.3% (1 in 30)
chance in any given year

Less than 3.3% (1 in 30) but greater than
or equal to 1% (1 in 100) chance in any
given year

Less than 1% (1 in 100) but greater than
or equal to 0.1% (1 in 1,000) chance in
any given year

Less than 0.1% (1 in 1,000) chance in
any given year

This information is shown on the Risk of Flooding
from Surface Water map on GOV.UK.

© Crown Copyright and database rights 2021 Ordnance Survey 100024198

ARUN DISTRICT COUNCIL LU/417/21/0UT
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Appendix H Causeway Flow Hydraulic Calculations (Site A)

T&L Crawley (No. 2 LLP 45
Sites A & B, Land North of Toddington Lane, Littlehampton
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Bright Plan Civils File: D1970 Surface Water Drainage, S | Page 1
2 West Barn Network: Surface Water Drainage - Sit | D1970 - Site A
Norton Lane Toddington Lane
Chichester 04/11/2021
Design Settings
Rainfall Methodology FSR Maximum Time of Concentration (mins) 30.00
Return Period (years) 100 Maximum Rainfall (mm/hr)  250.0
Additional Flow (%) 40 Minimum Velocity (m/s}) 1.00
FSR Region England and Wales Connection Type Level Soffits
M5-60 (mm) 20.000 Minimum Backdrop Height (m) 1.500
Ratio-R  0.400 Preferred Cover Depth (m) 1.200
Cv 1.000 Include Intermediate Ground v
Time of Entry (mins) 5.00 Enforce best practice design rules  x
Nodes
Name Area TofE Cover Diameter Easting Northing  Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
13 0.021 3 7.050 503068.235 104079.932 0.560
12 0.049 7.025 503073.235 104079.932 1.350
14 0.043 7.200 503088.226 104070.191 0.560
11 0.051 7.000 503088.226 104079.928 1.425
8 0.014 6.700 503088.261 104112.691 0.560
9 0.015 6.850 503093.261 104107.691 0.560
10 0.007 6.825 503084.725 104104.156 0.560
7 0.076 6.725 503088.261 104107.691 1.335
5 0.013 6.700 503061.759 104107.691 0.560
6 6.825 503066.759 104102.691 2.825
4 0.039 6.675 503066.759 104107.691 2.692
18 0.010 5.600 503010.056 104158.108 0.560
17 0.010 5.500 503010.056 104163.108 1.050
16 0.009 6.200 503057.025 104158.108 0.560
15 0.020 6.150 503057.025 104163.108 2.013
3 0.027 5.900 503063.224 104153.039 0.560
2 0.071 5.850 503066.759 104156.575 2.310
1 6.270 503076.230 104170.011 2.872
Links
Name US DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) (m) (m) (m) (1:X) (mm) {mins) (mm/hr)
1.000 13 12 BREEE 6.490 SaBF  A0EY 1500 150 IR Way
1.001 12 11 5.675 & 150.0 225
3.000 14 11 6.640 150.0 150
1.002 11 7 5.575 150.0 225
4000 8 7 6.140 150.0 150
5.000 9 7 6.290 150.0 150
6.000 10 7 6.265 &.33: 150.0 150
Name Vel Cap Flow us DS ZArea ZAdd
(m/s) (I/s) (l/s) Depth Depth (ha) Inflow
(m) (m) (I/s)
1.000 0.818 145 17.3 0410 0418 0.021 0.0
1.001 1.065 423 56.7 1.125 1.200 0.070 0.0
3.000 0.818 145 35.2 0410 0.275 0.043 0.0
1.002 1.065 423 1289 1.200 1.110 0.164 0.0
4.000 0.818 14.5 115 0410 0.468 0.014 0.0
5.000 0.818 14.5 123 0.410 0.318 0.015 0.0
6.000 0.818 145 5.8 0.410 0.343 0.007 0.0
Flow+ v10.0 Copyright © 1988-2021 Causeway Software Solutions Limited
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Bright Plan Civils File: D1970 Surface Water Drainage, S | Page 2
2 West Barn Network: Surface Water Drainage - Sit | D1970 - Site A
Norton Lane Toddington Lane
Chichester 04/11/2021
Links
Name us DS Length ks(mm)/ USIL Slope Dia TofC Rain
Node Node {m) n (m) (1:X) (mm) (mins) (mm/hr)
1.003 7 4 31 { 3 5.390 225 3 )
10.000 5 4 (e ¥ 6.140 150.0 150
11.000 6 4 4.000 300.0 225
1.004 4 2 3.983 1103 225
14.000 18 17 5.040 150.0 150
14.001 17 15 4.450 150.0 150
16.000 16 15 5.640 150.0 150
14.002 15 2 4.137 150.0 150
18.000 3 2 5.340 150
1.005 2 1 3.540 225
Name Vel Cap Flow us DS IArea IAdd
(m/s) (I/s) (I/s) Depth Depth (ha) Inflow
(m) (m) (1/s)
1.003 3.364 133.7 2154 1.110 2.467 0.276 0.0
10.000 0.818 14.5 10.7 0410 0418 0.013 0.0
11.000 0.750 29.8 0.0 2600 2467 0.000 0.0
1.004 1.244 495 2455 2467 2.085 0.328 0.0
14.000 0.818 14.5 8.2 0410 0.343 0.010 0.0
14.001 0.818 145 154 0.900 1.863 0.020 0.0
16.000 0.818 145 7.4 0410 0.393 0.009 0.0
14.002 0.818 145 37.2 1.863 1.641 0.049 0.0
18.000 0.818 145 22.2 0.410 0.393 0.027 0.0
1.005 1.214 48.3 350.6 2.085 2.647 0475 0.0
Pipeline Schedule
Link Length Slope Dia Link USCL USIL USDepth DSCL DSIL DSDepth
(1:X) (mm)  Type (m)  (m) (m) (m)  (m) (m)
1.000 150.0 150 Circular 7.050 6.490 0.410 7.025 &.4%7F 0.418
1.001 150.0 225 Circular 7.025 5.675 1.125 7.000 1.200
3.000 150.0 150 Circular 7.200 6.640 0.410 7.000 0.275
1.002 150.0 225 Circular 7.000 5.575 1.200 6.725 1.110
4.000 150.0 150 Circular 6.700 6.140 0.410 6.725 0.468
5.000 150.0 150 Circular 6.850 6.290 0.410 6.725 ¢ 0.318
6.000 150.0 150 Circular 6.825 6.265 0.410 6.725 &.333 0.343
1.003 225 Circular 6.725 5.390 1.110 6.675 2.467
10.000 150.0 150 Circular 6.700 6.140 0.410 6.675 0.418
11.000 300.0 225 Circular 6.825 4.000 2.600 6.675 2.467
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
1.000 13 1&$ Junction 12 : Nanheig  Adoptable
1.001 12 Manhols  Adoptable 11 Adoptable
3.000 14 Junction 11 Adoptable
1.002 11 i aig Adoptable 7 Adoptable
4000 8 Junction 7 Adoptable
5.000 9 Junction 7 Adoptable
6.000 10 Junction 7 Adoptable
1.003 7 ¥ = Adoptable 4 Adoptable
10.000 5 Junction 4 Adoptable
11.000 6 Junction 4 1200 Adoptable
Flow+ v10.0 Copyright © 1988-2021 Causeway Software Solutions Limited
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Bright Plan Civils File: D1970 Surface Water Drainage, S | Page 3
2 West Barn Network: Surface Water Drainage - Sit | D1970 - Site A
Norton Lane Toddington Lane
Chichester 04/11/2021
Pipeline Schedule
Link Length Slope Dia Link USCL USIL USDepth DSCL DSIL DSDepth
(m)  (:X) (mm) Type (m) (m) (m) (m) (m)
1.004 48834 100 225 Circular 6.675 3.983 2.467 5.850 2.085
14.000 150.0 150 Circular 5.600 5.040 0.410 5.500 0.343
14.001 150.0 150 Circular 5.500 4.450 0.900 6.150 1.863
16.000 150.0 150 Circular 6.200 5.640 0.410 6.150 0.393
14.002 150.0 150 Circular 6.150 4.137 1.863 5.850 1.641
18.000 150.0 150 Circular 5.900 5.340 0.410 5.850 0.393
1.005 225 <iewisr 5.850  3.540 2.085 6.270 2.647
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
1.004 4 1200 stashols  Adoptable 2 1200 & & Adoptable
14.000 18 13X Junction 17 1SGG Adoptable
14.001 17 SManhale  Adoptable 15 Adoptable
16.000 16 Junction 15 Adoptable
14.002 15 Manhole  Adoptable 2 Adoptable
18.000 3 13 Junction 2 1200 Adoptable
1.005 2 1200 »anhoie  Adoptable 1 1200 Adoptable
Manhole Schedule
Node Easting Northing CL Depth Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m) _ (mm)
13 503068.235 104079.932 7.050 0.560 A0
o—>0
12 503073.235 104079.932 7.025 1.350
0:1.001 387 225
14 503088.226 104070.191 7.200 0.560 y
_ 0 : 3.000 150
11 503088.226 104079.928 7.000 1.425 JE 9 1: 3.000 150
2 i 1.001 225
—D
1 0:1.002 H5¥% 225
8 503088.261 104112.691 6.700 0.560 S
7 ol 0:4.000 &.3an 150
9 503093.261 104107.691 6.850 0.560 N
0¢—o
10 503084.725 104104.156 6.825 0.560 /
0: 6.000 .33 150
Flow+ v10.0 Copyright © 1988-2021 Causeway Software Solutions Limited
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Bright Plan Civils File: D1970 Surface Water Drainage, S | Page 4
2 West Barn Network: Surface Water Drainage - Sit | D1970 - Site A
Norton Lane Toddington Lane
Chichester 04/11/2021
Manhole Schedule
Node Easting Northing CL Depth Dia Connections Link IL Dia
(m) (m) (m) (m) (mm) (mm)
7 503088.261 104107.691 6.725 1.335 13 3 1 6.000 150
. ) 2 { 5.000 150
3 {4.000 150
v 4 1.002 225
0: 1.003 225
5 503061.759 104107.691 6.700 0.560 13
o—>0
6 503066.759 104102.691 6.825 2.825 ‘,’I
0 11.000 225
4 503066.759 104107.691 6.675 2.692 1200 0 1 11.000 225
) . 2 { 10.000 150
3¢ 1.003 225
_ 1 0 1.004 225
18 503010.056 104158.108 5.600 0.560 (Y ‘,’I
0 i 14.000 150
17 503010.056 104163.108 5.500 1.050 M 1 14.000 150
G-
1 0 { 14.001 150
16 503057.025 104158.108 6.200 0.560 ‘,’I
0 i 16.000 150
15 503057.025 104163.108 6.150 2.013 SG6 1: 16.000 150
ZAEP\ 2 i 14.001 150
0
1 0 14.002 <337 150
3 503063.224 104153.039 5.900 0.560 13 /
0 : 18.000 150
2 503066.759 104156.575 5.850 2.310 1200 1: 18.000 150
? 2114002 < 150
31 1.004 3.540 225
' 011005 3540 225
1 503076.230 104170.011 6.270 2.872 1200 11005 3.398 225
1
Simulation Settings
Rainfall Methodology FSR Winter CV  1.000
FSR Region England and Wales Analysis Speed Normal
M5-60 (mm) 20.000 Skip Steady State x
Ratio-R  0.400 Drain Down Time (mins) 240
Summer CV  1.000 Additional Storage (m¥ha) 20.0
Flow+ v10.0 Copyright © 1988-2021 Causeway Software Solutions Limited
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Bright Plan Civils File: D1970 Surface Water Drainage, S | Page 5
2 West Barn Network: Surface Water Drainage - Sit | D1970 - Site A
Norton Lane Toddington Lane
Chichester 04/11/2021
Simulation Settings
Check Discharge Rate(s) x | Check Discharge Volume x
. ' _ Storm Durations . . v
15 60 . 180 = 360 = 600 : 960 . 2160 : 4320 . 7200 = 10080
30 120 240 480 . 720 : 1440 | 2880 5760 8640
Return Period Climate Change Additional Area Additional Flow
(years) (CC %) (A %) (Q%)
100 40 10 0
Node 2 Online Hydro-Brake® Control
Flap Valve x Objective (HE) Minimise upstream storage
Replaces Downstream Link v/ Sump Available Vv
Invert Level (m) 3.540 Product Number CTL-SHE-0089-5000-2310-5000
Design Depth (m) 2.310 . Min Outlet Diameter (m) 0.150
Design Flow (I/s) 5.0 . Min Node Diameter (mm) 1200
Node 15 Online Orifice Control
Flap Valve V Invert Level (m) 4.137 Discharge Coefficient 0.600
Replaces Downstream Link x| Diameter (m) 0.150
Node 13 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.00000 : Invert Level (m) 6.490 Slope (1:X) 65.0
Side Inf Coefficient (m/hr) 0.00000 : Time to half empty (mins) 6 Depth (m) 0.450
Safety Factor 1.0 Width (m) 5500  Inf Depth (m)
Porosity 0.32 Length(m) 38.545 :
Node 14 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.00000 : Invert Level (m) 6.640 :  Slope (1:X) 65.0
Side Inf Coefficient (m/hr) 0.00000 : Time to half empty (mins) 2 Depth (m) 0.450
Safety Factor 1.0 Width (m) 43.200 | Inf Depth (m)
Porosity 0.32 Length (m) 10.000
Node 9 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.00000 : Invert Level (m) 6.290 Slope (1:X) 65.0
Side Inf Coefficient (m/hr) 0.00000 : Time to half empty (mins) 0 Depth (m) 0.450
Safety Factor 1.0 Width (m) 5500 : Inf Depth (m)
Porosity 0.32 Length(m) 27.273 :
Node 10 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Invert Level (m) 6.265 Slope (1:X) 65.0
Side Inf Coefficient (m/hr) 0.00000 : Time to half empty (mins) 0 Depth (m) 0.450
Safety Factor 1.0 Width (m) 12.545 : Inf Depth (m)
Porosity 0.32 Length{m) 5.500
Flow+ v10.0 Copyright © 1988-2021 Causeway Software Solutions Limited
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Bright Plan Civils
2 West Barn
Norton Lane
Chichester

File: D1970 Surface Water Drainage, S
Network: Surface Water Drainage - Sit

Page 6
D1970 - Site A
Toddington Lane

04/11/2021

Base Inf Coefficient (m/hr)
Side Inf Coefficient (m/hr)
Safety Factor

Porosity

Base Inf Coefficient (m/hr)
Side Inf Coefficient (m/hr)
Safety Factor

Porosity

Base Inf Coefficient (m/hr)
Side Inf Coefficient (m/hr)
Safety Factor

Porosity

Base Inf Coefficient {(m/hr)
Side Inf Coefficient (m/hr)
Safety Factor

Porosity

Base Inf Coefficient {(m/hr)
Side Inf Coefficient (m/hr)
Safety Factor

Porosity

Base Inf Coefficient (m/hr)
Side Inf Coefficient (m/hr)
Safety Factor

Porosity

Node 8 Carpark Storage Structure

0.00000 Invert Level (m) 6.140

0.00000 Time to half empty (mins) 4

1.0 Width (m) 25.091

0.32 Length (m) 5.500
Node 5 Carpark Storage Structure

0.00000 Invert Level (m) 6.140

0.00000 Time to half empty (mins) 0

1.0 Width (m) 23.818

0.32 Length (m) 5.500
Node 3 Carpark Storage Structure

0.00000 Invert Level (m) 5.340

0.00000 Time to half empty (mins) 3

1.0 Width (m) 49.636

0.32 Length (m) 5.500

Node 18 Carpark Storage Structure

0.00000 Invert Level (m) 5.040
0.00000 Time to half empty (mins) 17

1.0 Width (m) 17.636
0.32 Length (m) 5.500

Node 16 Carpark Storage Structure

0.00000 Invert Level (m) 5.640
0.00000 Time to half empty (mins) 0

1.0 Width (m) 15.818
0.32 Length (m) 5.500

Node 6 Soakaway Storage Structure

0.00000 Invert Level (m) 4.000
0.00000 Time to half empty (mins)

1.0 Pit Width (m) 11.000
0.95 Pit Length (m) 30.000

Slope (1:X)
Depth (m)
Inf Depth (m)

Slope (1:X)
Depth (m)
Inf Depth (m)

Slope (1:X)
Depth (m)
Inf Depth (m)

Slope (1:X)
Depth (m)
Inf Depth (m)

Slope (1:X)
Depth (m)
Inf Depth (m)

Depth (m)
Inf Depth (M)
Number Required 1

65.0
0.450

65.0
0.450

65.0
0.450

65.0
0.450

65.0
0.450

1.200

Flow+ v10.0 Copyright © 1988-2021 Causeway Software Solutions Limited
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D1970 - Site A
Toddington Lane

15 minute summer 2

Hydro-Brake® 1

Node Event us Peak
Node (mins)
15 minute summer 13 13
15 minute summer 12 12
15 minute summer 14 14
15 minute summer 11 11
15 minute summer 8 13
15 minute summer 9 12
15 minute summer 10 12
15 minute summer 7 12
15 minute summer 5 12
480 minute winter 6 472
30 minute summer 4 19
60 minute summer 18 42
60 minute summer 17 41
15 minute summer 16 12
15 minute summer 15 11
15 minute summer 3 13
15 minute summer 2 11
15 minute summer 1 1
Link Event us Link
(Upstream Depth) Node
15 minute summer 13 1.000
15 minute summer 12 1.001
15 minute summer 14 3.000
15 minute summer 11 1.002
15 minute summer 8 4.000
15 minute summer 9 5.000
15 minute summer 10 6.000
15 minute summer 7 1.003
15 minute summer 5 10.000
480 minute winter 6 11.000
30 minute summer 4 1.004
60 minute summer 18 14.000
60 minute summer 17 14.001
15 minute summer 16 16.000
15 minute summer 15 14.002
15 minute summer 3 18.000

Results for 100 year +40% CC +10% A Critical Storm Duration. Lowest mass balance: 98.98%

Level Depth Inflow Node Flood Status
(m)  (m) (I/s)  Vvol(m®) (m?)
6.888 0.398 37.2 7.2367 0.0000
6.872 1.197 436 2.3098 0.0000
6.812 0.172 45.0 13.4599 0.0000
6.809 1.234 76.1 2.3676 0.0000
6.357 0.217 34.7 7.8433 0.0000
6.402 0.112 13.2 0.7945 0.0000
6.379 0.114 9.0 1.6222 0.0000
6.374 0984 137.0 2.3441 0.0000
6.223 0.083 114 1.7507 0.0000
5.156 1.156 37.8 362.5520 0.0000
5.188 1.205 1933 1.7474 0.0000
5.418 0.378 22.0 10.5800 0.0000
5.417 0.967 17.1 1.2958 0.0000
5.713 0.073 7.9 0.9012 0.0000
5.617 1.480 229 1.9985 0.0000
5.506 0.166 455 10.9469 0.0000
5.538 1.998 69.9 3.6111 0.0000
3.398 0.000 4.7 0.0000 0.0000 OK
DS Outflow Velocity Flow/Cap Link Discharge
Node (1/s) (m/s) Vol (m®) Vol (m?)
12 28.3 1.610 1961 0.0880
11 38.5 0.968 0.909 0.5962
11 17.5 1.007 1.208 0.1714
7 65.1 1.638 1.539 1.1042
7 -22.4 -1.312 -1.552 0.0880
7 11.5 0.881 0.799 0.0721
7 9.5 0.827 0.655 0.0791
4 113.5 2.854 0.848 0.8552
4 7.9 0.813 0.545  0.0485
4 -37.8 -0.951 -1.268 0.1989
2 -44.8 -1.126 -0.905 1.9442
17 -16.1 -0.920 -1.117 0.0880
15 -11.2 -0.636 -0.774 0.8269
15 6.4 0.772 0.440 0.0412
2 17.6 0.999 1.216  0.2064
2 -21.8 -1.315 -1.505 0.0880
4.7 50.5
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Bright Plan Civils File: D1970 Surface Water Drainage, S | Page 1
2 West Barn Network: Surface Water Drainage D1970 - Site B
Norton Lane Toddington Lane
Chichester 01/12/2021 Rev. A
Design Settings
Rainfall Methodology FSR Maximum Time of Concentration (mins) 30.00
Return Period (years) 100 Maximum Rainfall (mm/hr)  250.0
Additional Flow (%) 40 Minimum Velocity (m/s}) 1.00
FSR Region England and Wales Connection Type Level Soffits
M5-60 (mm) 20.000 Minimum Backdrop Height (m) 1.500
Ratio-R  0.400 Preferred Cover Depth (m) 1.200
Cv 1.000 Include Intermediate Ground v
Time of Entry (mins) 5.00 Enforce best practice design rules v/
Nodes
Name Area TofE Cover Diameter Easting Northing  Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
6 0.007 6.300 503081.431 104255.058 0.560
5 0.024 6.300 1200 503076.431 104255.058 1.350
8 0.012 6.050 503071.431 104216.894 0.560
7 0.012 6.050 503081.431 104216.894 0.560
4 0.066 6.050 1200 503076.431 104216.894 1.354
9 0.032 6.000 1388 503067.106 104189.011 0.560
3 0.060 5.950 1200 503067.106 104211.511 1.450
11 0.012 5.600 503027.846 104206.511 0.560
10 0.005 5.800 503027.846 104216.511 0.560
2 0.098 5.650 1200 503027.846 104211.511 1.412
1 5.450 503014.846 104211.511 1.405
14 5.450 503014.170 104197.427 1.500
13 0.023 5.400 1200 503019.024 104192.383 1.497
12 4920 1200 503023.305 104187.936 1.093
Links
Name US DS Llength ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
1.000 6 5 RRER L8 5.740 L.74¥ 4a3d 150.0 150 2AG IR
1.001 5 4 4.950 150.0 225
2.000 8 4 5.490 150.0 150
3.000 7 4 5.490 150.0 150
1.002 4 3 4.696 225
4.000 9 3 5.440 150.0 150
1.003 3 2 4.500 150.0 225
5.000 11 2 5.040 150.0 150
6.000 10 2 5.240 150.0 150
Name Vel Cap Flow us DS IArea IAdd
(m/s) (I/s) (l/s) Depth Depth (ha) Inflow
(m) (m) (I/s)
1.000 0.818 145 5.8 0.410 0.443 0.007 0.0
1.001 1.065 423 245 1125 1129 0.031 0.0
2.000 0.818 145 9.9 0410 0443 0.012 0.0
3.000 0.818 145 9.9 0410 0.443 0.012 0.0
1.002 1.768 70.3 949 1129 1.225 0.121 0.0
4.000 0.818 14.5 25.7 0410 0.510 0.032 0.0
1.003 1.065 423 160.6 1.225 1.187 0.213 0.0
5.000 0.818 14.5 99 0410 0.493 0.012 0.0
6.000 0.818 145 4.1 0410 0.293 0.005 0.0
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2 West Barn Network: Surface Water Drainage D1970 - Site B
Norton Lane Toddington Lane
Chichester 01/12/2021 Rev. A
Links
Name US DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
1.004 2 1 RS 3 4.238 GUER 389F 225 S.83 I8¥2
7.000 14 13 & 3.950 Rt 150.0 150
7.001 13 12 3.903 ]33 150
Name Vel Cap Flow us DS IArea ZAdd
(m/s) (I/s) (l/s) Depth Depth (ha) Inflow
(m) (m) (I/s)
1.004 1.073 427 2442 1187 1.075 0.328 0.0
7.000 0.818 14.5 0.0 1350 1.347 0.000 0.0
7.001 1.116 19.7 18.8 1.347 0943 0.023 0.0
Pipeline Schedule
Link Length Slope Dia Link USCL USIL USDepth DSCL DSIL DSDepth
(m) (1:X) (mm) Type (m)  (m) (m) (m) (m)
1.000 5.4 150.0 150 Circular 6.300 5.740 0.410 6.300 0.443
1.001 150.0 225 Circular 6.300 4.950 1.125 6.050 1.129
2.000 150.0 150 Circular 6.050 5.490 0.410 6.050 0.443
3.000 150.0 150 Circular 6.050 5.490 0.410 6.050 0.443
1.002 225 Circular 6.050 4.696 1.129 5.950 1.225
4.000 150.0 150 Circular 6.000 5.440 0.410 5.950 0.510
1.003 150.0 225 Circular 5.950 4.500 1.225 5.650 1.187
5.000 150.0 150 Circular 5.600 5.040 0.410 5.650 0.493
6.000 150.0 150 Circular 5.800 5.240 0.410 5.650 0.293
1.004 225 Circular 5.650 4.238 1.187 5.450 1.075
7.000 150.0 150 Circular 5.450 3.950 1350 5.400 a4 1.347
7.001 q1.3 150 Circular 5.400 3.903 1.347 4.920 3.827 0.943
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
1.000 6 Junction 5 1200 {&  Adoptable
1.001 5 1200 ‘®dsnhois Adoptable 4 1200 Adoptable
2.000 8 Junction 4 1200 Adoptable
3.000 7 Junction 4 1200 Adoptable
1.002 4 1200 &isnhwis Adoptable 3 1200 Adoptable
4.000 9 123 Junction 3 1200 Adoptable
1.003 3 1200 “sanhoig Adoptable 2 1200 Adoptable
5.000 11 Junction 2 1200 Adoptable
6.000 10 Junction 2 1200 Adoptable
1.004 2 1200 »danhois  Adoptable 1
7.000 14 Junction 13 1200 Adoptable
7.001 13 1200 ®daanhoin Adoptable 12 1200 Adoptable
Manhole Schedule
Node Easting Northing CL Depth Dia Connections Link IL Dia
_ (m) (m) (m) (m)  (mm) (m) (mm)
6 503081.431 104255.058 6.300 0.560
0€—o
0:{1.000 .74 150
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D1970 - Site B
Toddington Lane
Rev. A

Manhole Schedule

503081.431

104216.894

0€—o

Node Easting Northing CL Depth Dia Connections Link IL Dia
(m) (m) (m) __(m) _ (mm) (m) _ (mm)
5 503076.431 104255.058 6.300 1.350 1200 1:1.000 35.7G¥ 150
¢
7 0 0 1.001 225
8 503071.431 104216.894 6.050 0.560
—>0

503076.431

503067.106

104216.894

104189.011

6.050

1.354

1200

0 : 4.000 S 150
3 503067.106 104211.511 5.950 1.450 1200 1 4.000 a3 150
. (_EP/‘ 21002 4500 225
_ 1 0:1.003 <330 225
11 503027.846 104206.511 5.600 0.560 OI
05000 040 150
10 503027.846 104216.511 5.800 0.560
7 .,l 0 | 6.000 150
2 503027.846 104211.511 5.650 1.412 1200 1 1 6.000 150
, . 25000 150
3 1.003 225
2 0 ! 1.004 225
1 503014.846 104211.511 5.450 1.405 1:1.004 4150 225
——1
14 503014.170 104197.427 5.450 1.500
° 0 i 7.000 150
13 503019.024 104192.383 5.400 1.497 1200 @ 1 7.000 150
’ 0:7.001 3903 150
12 503023.305 104187.936 4.920 1.093 1200 1:7.001 3.827 150
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2 West Barn Network: Surface Water Drainage D1970 - Site B
Norton Lane Toddington Lane
Chichester 01/12/2021 Rev. A

Simulation Settings

Rainfall Methodology FSR Analysis Speed Normal
FSR Region England and Wales Skip Steady State x
M5-60 (mm) 20.000 Drain Down Time (mins) 240
Ratio-R  0.400 : Additional Storage (m¥ha) 20.0
Summer CV  1.000 Check Discharge Rate(s) x
Winter CV  1.000 i Check Discharge Volume x

‘ . ' ‘ Storm Durations . . '
15 . 60 : 180 | 360 @ 600 : 960 2160 : 4320 : 7200 = 10080
30 120 ; 240 | 480 . 720 : 1440 . 2880 . 5760 : 8640

Return Period Climate Change Additional Area Additional Flow
(years) (CC %) (A %) (Q %)
100 40 10 0

Node 13 Online Hydro-Brake® Control

Flap Valve x Objective (HE) Minimise upstream storage
Replaces Downstream Link v/ Sump Available v
Invert Level (m) 3.903 Product Number CTL-SHE-0098-5000-1497-5000
Design Depth (m) 1.497 @ Min Outlet Diameter (m) 0.150
Design Flow (l/s) 5.0 . Min Node Diameter (mm) 1200

Node 14 Flow through Pond Storage Structure

Base Inf Coefficient (m/hr)  0.00000 Porosity 1.00 Main Channel Length (m) 19.000
Side Inf Coefficient (m/hr)  0.00000 : Invert Level (m) 3.950 | Main Channel Slope (1:X} 200.0
Safety Factor 1.0 i Time to half empty (mins) Main Channeln 0.250
Inlets
1

Depth Area InfArea Depth Area InfArea
m ) () @ (m (m?) (m?)
0.000 100.5 00 | 1500 3240 0.0

Node 6 Carpark Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Invert Level (m) 5.740 Slope (1:X) 100.0
Side Inf Coefficient (m/hr)  0.00000 : Time to half empty (mins) 0 Depth (m) 0.450
Safety Factor 1.0 Width (m) 5.500 | Inf Depth (m)
Porosity 0.32 Length (m) 12.567

Node 7 Carpark Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Invert Level (m) 5.490 Slope (1:X) 100.0
Side Inf Coefficient (m/hr) 0.00000 : Time to half empty (mins) 11 Depth (m) 0.450
Safety Factor 1.0 Width (m) 5.500 : InfDepth (m)
Porosity  0.32 Length (m) 20.949
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Base Inf Coefficient (m/hr)
Side Inf Coefficient (m/hr)
Safety Factor

Porosity

Base Inf Coefficient (m/hr)
Side Inf Coefficient (m/hr)
Safety Factor

Porosity

Base Inf Coefficient (m/hr)
Side Inf Coefficient (m/hr)
Safety Factor

Porosity

Base Inf Coefficient {(m/hr)
Side Inf Coefficient (m/hr)
Safety Factor

Porosity

Node 8 Carpark Storage Structure

0.00000 Invert Level (m)
0.00000 Time to half empty (mins)
1.0 Width (m)
0.32 Length (m)

Node 9 Carpark Storage Structure

0.00000 Invert Level (m)
0.00000 Time to half empty (mins)
1.0 Width (m)
0.32 Length (m)

Node 10 Carpark Storage Structure

0.00000 Invert Level (m)
0.00000 Time to half empty (mins)
1.0 Width (m)
0.32 Length (m)

Node 11 Carpark Storage Structure

0.00000 Invert Level (m)
0.00000 Time to half empty (mins)
1.0 Width (m)
0.32 Length (m)

5.490
11
5.500
20.945

5.440
15
10.000
31.500

5.240

o

9.425
5.500

5.040
4
20.943
5.500

Slope (1:X)
Depth (m)
Inf Depth (m)

Slope (1:X)
Depth (m)
Inf Depth (m)

Slope (1:X)
Depth (m)
Inf Depth (M)

Slope (1:X)
Depth (m)
Inf Depth (m)

100.0
0.450

100.0
0.450

100.0
0.450

100.0
0.450
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Node Event

15 minute summer
15 minute summer
30 minute summer
30 minute summer
15 minute summer
30 minute summer
15 minute summer
30 minute summer
15 minute summer
15 minute summer
240 minute winter
240 minute winter
240 minute winter
15 minute summer

us
Node

Link Event
(Upstream Depth)
15 minute summer 6
15 minute summer 5
30 minute summer 8
30 minute summer 7
15 minute summer 4
30 minute summer 9
15 minute summer 3
30 minute summer
15 minute summer
15 minute summer 2
240 minute winter 1
240 minute winter
240 minute winter

us
Node

14
13
12

1.000
1.001
2.000
3.000
1.002
4.000
1.003
5.000
6.000
1.004

Flow through pond

7.000

Peak
(mins)

13
12
22
22
11
24
11
21
12
11

240
240
236

Link

Hydro-Brake®

Results for 100 year +40% CC +10% A Critical Storm Duration. Lowest mass balance: 99.12%

Level Depth Inflow Node Flood Status
(m) (m) (I/s)  Vvol(m®) (m?)

5.898 0.158 12.2 2.1435 0.0000

5.894 0.944 346 1.4363 0.0000

5.838 0.348 31.0 9.1503 0.0000

5.838 0.348 31.0 9.1506 0.0000

5.852 1.156 75.4 2.5470 0.0000

5.738 0.298 38.2 14.6063 0.0000

5.822 1322 74.0 2.6975 0.0000

5.246 0.206 26.4 6.6838 0.0000

5.294 0.054 4.4 0.4471 0.0000

5.261 1.023 146.5 2.7180 0.0000

5.206 1.161 47.4 0.0000 0.0000

5.206 1.256 24.6 0.0000 0.0000

5.200 1.297 5.1 1.9060 0.0000

3.827 0.000 4.9 0.0000 0.0000 OK

DS Outflow Velocity Flow/Cap Link

Node (I/s) (m/s) Vol (m?3)
5 9.6 0.770 0.665 0.0880
4 20.2 0.517 0.476 1.5178
4 -21.5 -1.220 -1.486 0.0880
4 -21.5 -1.220 -1.486 0.0880
3 449 1.130 0.639 0.4282
3 18.5 1.062 1.281 0.3961
2 61.8 1.554 1.460 1.5614
2 -16.9 -0.958 -1.166 0.0880
2 3.7 0.671 0.256 0.0281
1 125.7 3.162 2.947 0.5170
14 24.6 0.036 0.008 230.4219
13 4.7 0.365 0.322 0.1232
12 49

Discharge
Vol (m3)

1241
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