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PATRICK PARSONS

Executive Summary

Description

Patrick Parsons has been instructed by Berkeley Homes (Southern) Ltd, to produce a Flood
Risk Assessment under National Planning Policy Framework (NPPF) to support the
Planning Application for the site at Broadacre Southwater (Phase 5) , Horsham.

Flood Risk Assessment

Coastal: Zone 1l
Fluvial: Zone 1l
Pluvial: Low
Groundwater: Low
Other sources: Low

Flood Resilience Measures

Set all plot levels to a minimum level above estimated 1 in 100-year storm event (+40%
climate change) level.

Conclusions

The site is within Flood Zone 1 and has a very low risk of flooding from rivers and surface
water flooding. There will be potential for surface water flooding on the route of the
existing ditch on the eastern side at the site during an extreme storm. However, the hazard
level across the developed portion of the site is very low. Therefore, the development does
not pose a flood risk to occupants.
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Introduction

This report has been prepared in support of amendments associated to application
DC/19/2464 and Phase 5 of the development known as Broadacres, Southwater.

The proposed changes solely relate to the unbuilt Phase 5 with the aim to deliver an
alternative housing mix, amend the number of homes (an increase of 14 compared to the
resolved to be approved plans) and an improved design. The proposed amendments remain
in accordance with the approved outline application parameter plans.

The revised the development relates to the erection of 94 dwellings with associated access,
parking and landscaping at Land West of Worthing Road (Phase 5), Southwater. As detailed in
the covering letter.

Patrick Parsons has been instructed by Berkeley Homes (Southern) Ltd, to produce a Flood
Risk Assessment to support the above.

This report aims to demonstrate that the site is not at risk of any form of flooding.

This report follows the same principles of the previously submitted FRA which did not create
any concerns from the LPA or LLFA officers.

The general limitations of this assessment are that:

e Several data sources have been used in compiling this report. Whilst Patrick Parsons
believe them to be trustworthy; it is unable to guarantee the accuracy of the information
that has been provided by others.

e Thisreportis based on information available at the time of preparation. There is potential
for further information to become available, which may create a need to modify
conclusions drawn in this report.
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Location of site and context

The site is located west of Southwater in Broadacres. A location plan is enclosed in Appendix A.
Broadacres relates to a high-quality residential development built by Berkeley Homes.

Outline planning permission was granted for up to 594 dwellings at Southwater in 2015 under
application reference DC/14/0590. The proposals were considered to be EIA development and
the application was supported by an Environmental Statement. Reserved matters approval
has subsequently been granted for phases 1, 2, 3 and 4, totalling 514 units and community
facilities. Phases 1, 2 and 3 have now been completed, with the final Phase 4 and 5 remaining.

In 2018 Berkeley gained reserved matters approval for 213 homes including 61 affordable
homes in Phases 3.2 and 4 of the Southwater development (Ref: DC/18/1246).

The Phase 3.2 and Phase 4 reserved matters application has now been implemented in part
with Phase 3.2 completed and largely occupied to relate to 56 of the 213 homes (including 6
affordable homes). No work other than an internal access road to base course have been
completed within Phase 4. Berkeley have submitted a separate application to amend the
design of Phase 4 under a S.73 application.

Phase 5, to which this report relates, was submitted as a full standalone planning application
in December 2019 (within the context of the parameters of the outline permission) and
received resolution to grant at committee in September 2020 (DC/19/2464). Due to issues
related to water neutrality a decision notice has not been issued and the planning application
remains undetermined. This submission therefore seeks to update the existing planning
application.
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Site Description

Existing Site

The site represents a former agricultural hoarded development parcel laid to grass. An internal
access road to base course, site compound has been completed within Phase 5, together with

ecological mitigation and reptile translocation areas associated to previous development
phases located to the east of the site. A topographic survey can be found in Appendix B.

The site features steep terrain, with elevations ranging from 61.60m AOD on the north side to
53.0m AOD on the south side.

Existing Geology

The geology of the site has been ascertained by reference to the 1:50,000 British Geological
Survey website. The data provided on the website indicates the bedrock geology for the site.

The strata of the site (bedrock geology) comprise Weald Clay Formation - Mudstone, described as follows:

“The lower boundary is generally poorly defined and gradational in complete successions, from the siltstones and silty fine-grained sandstones
of the underlying Tunbridge Wells Sand Formation up into the mudstones of the Weald Clay Formation. Locally, the basal beds of the Weald
Clay are weakly sideritised. Elsewhere, the boundary is erosive and unconformable, with the Weald Clay resting on beds down to the Grinstead
Clay Member (e.g. southwestern part of the Maidstone Geological Sheet around Pearsons Green [TQ 694 433])."

Geological Assessment

Boreholes in the local area indicate the area is predominantly clay, as included at Appendix C.

Based on the desk study information on the geology of the site and the restricted space,
infiltration is not suitable for the development. The requirement for a positive surface water
discharge has been considered in this report.

Hydrogeology Setting

The Environment Agency (EA) mapping service, as provided by Magic Map, indicates the aquifer
designation for the bedrock and superficial drift geology and the groundwater vulnerability in the
area. The mapping, as included at Appendix D, provide the following information for the site:

Geology Map Site Description

Aquifer Designation (Bedrock) Secondary A

Aquifer Designation (Superficial Drift)

Groundwater Vulnerability Unproductive

Groundwater Source Protection Zone None

Hydrology

There are no strategic watercourses in the local area. A local ditch is located on the west boundary
of the site.

Flood Risk Assessment
Broadacre Southwater (Phase 5)

12345

Page | 3

patrickparsons.co.uk



I | 4' PATRICK PARSONS

4.0

41.1

4.1.2

4.2

4.2.1

4.2.2

4.2.3

4.2.4

4.2.5

4.2.6

4.3

431

Proposed Development

The proposed site layout is shown in Appendix E. The proposed development for the erection
of 94 dwellings with associated access, parking and landscaping works.

The proposed site levels will generally mimic the existing site topography with localised
changes to improve the levels of the site where appropriate, enable the construction of site
infrastructure and allow for the creation of modest bunding to create interest in the landscape
design and minimise movements of heavy goods vehicles associated to cart-away.

Surface Water Drainage Proposal

The proposed drainage plan is attached in Appendix F.

The proposals follow the same strategy as proposed and accepted in principle by the LLFA.
The only exception is that we have used FEH rainfall data in our design and utilized two hydro-
braes to restrict flow into the local ditch network.

As can be seen in the design proposals, we have designed a conventional drainage system with
a restricted outfall into the local ditch system. The agreed discharge rate is 55 |/s, equivalent
to the greenfield run off rate.

Two ponds have been designed to accommodate a 1 in 100 year plus 40% climate change
storm event. Also, a minimum of 300mm freeboard has been allocated for. For biodiversity /
ecological benefits the pond will be excavated a further metre down to maintain a welted area
all year round. The pond will be carefully landscaped to provide further water treatment.

The scheme has been modelled and the supporting causeway flow calculations are attached
in Appendix G. From the results there will be no flooding in the critical storm events.

Throughout the scheme additional SUDS measuring will be introduced. This will include
porous surface for some parking spaces. Where practicable rainwater pipes will either
discharge directly onto porous surfacing or via diffuser into clean stone beneath the porous
surfacing. In addition, where practicable, private driveways will drain to minor swales located
on the low side of any driveway or conveyed to intermediary swales in open spaces.

Flood Protection

Itis impossible to completely guard against flooding since an extreme event is always possible;
however, the risk can be minimised by employing flood resilient construction techniques to
the proposed building as listed below, it should be noted that these should not be needed for
this development:

e  The use of concrete floor with waterproof membrane

e Waterproof walls up to a height providing 300mm freeboard to the assumed flood level
and sealed service ducts

e  Location of electrical and other plant above the floor
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e High electrical sockets and Ensuring security of supplies.

It is recommended that the developer considers all the mitigation measures and above
techniques when discussing and agreeing the precise detail of the development with the Local
Authority.

SUDS Risk Assessment

In the design of the surface water attenuation pond at the site, a comprehensive Sustainable
Urban Drainage System (SUDS) risk assessment was conducted to ensure operational efficacy
and safety. Key considerations include below.

Drainage Capability: The pond is designed to manage peak runoff effectively, thereby
mitigating downstream flood risks.

Water Quality Management: Incorporation of sediment forebays and vegetated swales
facilitates natural filtration, enhancing water quality.

Structural Stability: The pond banks feature a 1/3 slope to prevent erosion and structural
compromise, complemented by a 300mm freeboard to safeguard against overflow.

Safety Measures: A secure perimeter fence will restrict access to the pond area, and
emergency life rings will be strategically placed for safety.

Biodiversity Enhancement: The pond design supports local flora and fauna, creating a habitat
conducive to biodiversity while minimizing ecological disruption.

Maintenance Regimen: Regular drainage system inspections and upkeep protocols are
established to ensure ongoing functionality and risk management.

This thorough risk assessment underscores compliance with regulatory standards and affirms
the pond’s role as a sustainable solution for surface water management at the site.
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5.0 Flooding Information

5.1.1 As set out in the National Planning Policy Framework (NPPF), inappropriate development in
areas at risk of flooding should be avoided by directing development away from areas at
highest risk, but where development is necessary, making it safe without increasing flood risk
elsewhere. For these purposes:

e  “areas at risk of flooding” means land within Flood Zones 2 and 3; or land within Flood
Zone 1 which has critical drainage problems, and which has been notified to the local
planning authority by the Environment Agency;

e  “flood risk” means risk from all sources of flooding - including from rivers and the sea,
directly from rainfall on the ground surface and rising groundwater, overwhelmed sewers
and drainage systems, and from reservoirs, canals and lakes and other artificial sources.

5.1.2 Flooding information for Planning from the Environment Agency (EA) has indicated the site is
located within Flood Zone 1, as found in the map at Appendix H.

5.1.3 As part of the data capture, data and mapping from the Horsham Strategic Flood Risk
Assessment (SFRA) was sought, as found in the map at Appendix J

Flood Risk Assessment Page | 6
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6.0 Flood Risk Classification

6.1.1 The data on the EA’s website in their updated mapping, shows the site has a “low” risk of
flooding.

6.1.2 The EA confirmed that the proposed development site is located in Flood Zone 1 for Planning.

6.1.3 According to Table 2 of National Planning Policy Framework (NPPF), the development, being
residential, is classed as ‘more vulnerable’.

6.1.4 According to NPPF Table 3 ‘Flood Risk Vulnerability and Flood Zone Compatibility’, the
development should be permitted, with an exception test.

Table 3: Flood risk vulnerability and flood zone ‘compatibility’

Flood risk Essential Water Highly Mare Less
vulnerability infrastructure | compatible | vulnerable | vulnerable | vulnerable
classification
(see table 2)
Zone 1 v v v v v
Zone 2 v v Exception v v
- Test
2 required
m
= | Zone 3a Exception v * Exception v
% Test required Test
e required
=
2 | Zone 3b Exception v * * %
2 | functional | Test required
© | floodplain
T
Key: v Development is appropriate.

x Development should not be permitted.
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Sequential Test

Local Planning Authorities (LPA) are encouraged to take a risk-based approach to proposals
for development in or affecting flood risk areas through the application of the Sequential Test
and the objectives of this test are to steer new development away from high-risk areas
towards those at lower risk of flooding.

However, in some areas where developable land is in short supply, there can be an overriding
need to build in areas that are at risk of flooding. In such circumstances, the application of the
Sequential Test is used to ensure that the lower risk sites are developed before the higher risk
ones.

NPPF (PPG25) states that the Sequential Test should be applied at all stages of the planning
process and the starting point is generally the Environment Agency’s flood zone maps.

These maps and the associated information are intended for guidance and cannot provide
details for individual properties. They do not consider other considerations such as existing
flood defences, alternative flooding mechanisms and detailed site-based surveys. They do,
however, provide high level information on the type and likelihood of flood risk in any area of
the country.

The site is within Flood Zone 1 and so would not ordinarily require not require a sequential
test assessment. In addition, the site represents an allocated development site within
Horsham adopted Local Plan and site with a committee resolution for approval, based on an
officer recommendation.

The only section of medium and high-risk surface water flooding is within the southeast corner
of Phase 5. This area will largely remain landscaped areas, with planting, open space,
recreation, and pond attenuation proposed only. Residential development is limited in these
locations (Refer to Appendix E - Site Layout and Appendix K - Surface Water Mapping). It
should be noted that the risk of surface water flooding will reduce in this area as overland
flows will be intercepted by the development proposals. The surface water flooding adjacent
to the site does not require a sequential test assessment.

Exception Test

The Exception Test is an additional test to be applied by decision-makers following application
of the Sequential Test. The Exception Test has two elements as shown below, both of which
must be satisfied for development in a flood risk area to be considered acceptable.

The Exception Test is only appropriate for use when there are large areas in Flood Zones 2 and
3, where the Sequential Test alone cannot deliver acceptable sites, but where some continuing
development is needed for wider sustainable development reasons, considering the need to
avoid social or economic blight and the need for essential civil infrastructure to remain
operational during floods.

For the Exception Test to be passed:

Flood Risk Assessment
Broadacre Southwater (Phase 5)
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a. It must be demonstrated that the development provides wider sustainability benefits to the
community that outweigh flood risk, informed by a SFRA; and,

b. Asite-specific FRA must demonstrate that the development will be safe for its lifetime, without
increasing flood risk elsewhere and, where possible, reducing flood risk overall.

6.3.4 An exception test is not required, in accordance with NPPF Table 3, as the development is
appropriate.

7.0 Climate Change Allowance

7.1.1 Climate change allowances, as set out by the Government guidance, are predictions of
anticipated change for peak river flow, peak rainfall intensity, sea level rise and offshore wind
speed / extreme wave height.

7.1.2 To increase resilience to flooding and coastal change, allowances for climate change are
considered in any flood risk assessment.

7.1.3 The allowances are based on percentiles from UKCP18 climate change prediction data. A
percentile is a measure used in statistics. They describe the proportion of possible scenarios
that fall below an allowance level. The:

e  Central allowance is based on the 50th percentile
e  Higher central allowance is based on the 70th percentile
e  Extreme allowance is based on the 95th percentile

7.1.4 To manage river flooding in on the site, any flood assessment should use the:

e (Central allowance as your design allowance

e Higher central allowance to test the impacts of higher scenarios of climate change and
any extra mitigation

e  Extreme allowance to test your option under more extreme climate change and
exceedance events

e 2080s epoch allowances for changes beyond the 2080s epoch and up to 2115

7.2 Climate Change Allowances

7.2.1 The Environment Agency have prepared a River Catchment map (Climate change allowances
for peak river flow in England (data.gov.uk) that identifies the percentage allowances
required for a specific postcode.

Baseline Central Higher Upper
2020s 16% 23% 40%
2050s 18% 28% 57%
2080s 37% 55% 107%
Flood Risk Assessment Page | 9
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8.0 Flood Risk Assessment
8.1 Fluvial Flooding Risk

8.1.1 The EA flooding information indicates that the site lies within Flood Zone 1 and is therefore,
at a low (0.1% annual probability) risk of flooding from fluvial sources.

8.2 Historic Flood Data

8.2.1 The Environment Agency have no information indicating that the site was flooded historically
from fluvial sources.

8.3 Surface Water Flooding

8.3.1 Overland flow / surface water flooding typically arise because of intense rainfall, often of short
duration, that is unable to soak into the ground or enter drainage systems. It can run quickly
off land and result in localised flooding.

8.3.2 The Environment Agency has produced illustrative mapping (Flood Map for Surface Water)
relating to flooding risks from surface water. They are classified as Flood Hazard Maps for the
purpose of the Flood Risk Regulations 2009. These maps are the next generation on from the
previous “Area Susceptible to Surface Water Flooding” maps, which are contained within the
SFRA.

8.3.3 The EA maps show high resolution image and indicative flow paths for pluvial events. The
maps are based on coarse level data and indicate ridges, valleys and flat spots where water
would collect. Typically, the flow paths follow valleys, rivers and watercourses.

8.3.4 The surface water maps, and the associated information are intended for guidance only and
cannot provide details for individual properties. They do, however, provide high level
information and indicate areas in which surface water flooding issues should be investigated
further. The risk categories are classified as follows:

e Very low probability of flooding — This zone is assessed as having less than a 1 in 1000
annual probability of surface water flooding.

e Low probability of flooding — This zone comprises land assessed as having between a 1 in
100 and 1 in 1000 annual probability of surface water flooding.

e  Medium probability of flooding - This zone comprises land assessed as having between a
1in 30 and 1 in 100 annual probability of surface water flooding.

e High probability of flooding — This zone is assessed as having greater than a 1 in 30 annual
probability of surface water flooding.

8.3.5 A review of the EA mapping, as included at Appendix K, indicates there is some risk of surface
water flooding to the site. However, this is at the edge of the site where no properties are
proposed. The extent of any potential surface water flooding will reduce due to the
development proposals as overland surface water run-off from the fields will be captured

Flood Risk Assessment Page | 10
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before it enters the water course. This same surface water will find its way back to the existing
ditch system.

8.3.6 The route of the existing surface flooding will not be impacted by the changes to the
topography of the land and plots have been positioned away from it to allow it to naturally
disperse along its natural route.

8.3.7 An assessment of the "medium" risk scenario (up to 1 in 100-year event), indicates that there
would be some flood water on the site. The water appears to be highly localised and shallow.

8.3.8 The worst-case hazard rating (up to 1 in 100-year event) for the site can be refined and
calculated using the formulae in the guidance document in Appendix L. The hazard can be
obtained from the maximum possible water depth of 300mm and assumed velocity of 0.25
m/s (although it is expected to be much lower).

8.3.9 The flood Hazard Rating (HR) is based primarily on consideration to the direct risks of people
exposed to floodwaters and is expressed below.

HR=d (v+n)+DF d = Depth of water (m)
HR =0.300x (0.25 +0.5) + 0.5 v = Velocity of water (m/s)
HR =0.725 n = constant taken as 0.5

DF=debris factor
(=0,1,2dependingonprobabilitythatd
ebris will lead to a significantly
greater hazard)

8.3.10 The guidance document provides details of the potential risk to occupants of the site as per
the table below:

Thresholds for Flood | Degree of | Description
Hazard Rating Flood

H=dx{v+05)+DF | Hazard
FD2321 FD2320

<(.73 <0.75 Low Caution - “Flood zone with shallow flowing water or deep
standing water”
0.75-125 | 0.75 - | Moderate Dangerous for some (i.e. children) - “Danger: Flood zone
1.25 with deep or fast flowing water™
1.25-25 | 1.25-2.0 | Significant | Dangerous for most people - “Danger; flood zone with deep

fast flowing water™
=25 =210 Extreme Dangerous for all - “Extreme danger: flood zone with deep
fast flowing water”

8.3.11 The worst possible flood hazard from surface water based on this calculation is “Low”. This
indicates that there is a hazard level of “Caution”, from potential shallow water, which should
not prevent any occupants from escaping.

Flood Risk Assessment Page | 11
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8.3.12 The proposed drainage strategy should carefully consider these localised low points and
sources of surface water flooding. Mitigation measures should be included as appropriate to
remove any risk to occupants.

8.4 Groundwater

8.4.1 Groundwater flooding is caused by the emergence of water originating from sub-surface
permeable strata. A ground water flood event results from a rise in ground water level,
sufficient for the water table to intersect the ground surface and inundate low lying land.
Groundwater floods may emerge from either a single point or diffuse locations.

8.4.2 The underlying strata throughout the area and investigations into the SFRA geology data
suggest that there is a low risk of groundwater emergence which is likely to relate to the
geology of the area.

8.4.3 The Environment Agency have information indicating that groundwater flooding in the site is
unlikely in this area.

8.5 Flooding from Sewers

8.5.1 Flooding from sewers can occur because of different reasons; if sewers are blocked during the
heavy rainfalls, or if a sewer cannot provide adequate capacity, then flooding can cause a large
amount of damage.

8.5.2 The Horsham SFRA has no records indicating the site has been flooded by sewers historically.

8.6 Flooding from Reservoirs

8.6.1 Reservoir flooding is extremely unlikely to happen. There has been no loss of life in the UK
from reservoir flooding since 1925. All large reservoirs must be inspected and supervised by
reservoir panel engineers. As the enforcement authority for the Reservoirs Act 1975 in
England, the Environment Agency ensures that reservoirs are inspected regularly, and
essential safety work is carried out.

8.6.2 However, in the unlikely event that a reservoir dam failed, a large volume of water would
escape at once and flooding could happen with little or no warning. If the site is within a risk
area, plans should be made for safe evacuation and escape. Residents may need to evacuate
immediately, know the safest route to safety, and be ready to follow the advice of emergency
services.

8.6.3 Data from the EA’s website indicates that the site is at no risk from reservoir flooding.

Flood Risk Assessment Page | 12
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9.0 Summary and Conclusions

9.1.1 Patrick Parsons has been instructed by Berkeley Homes (Southern) Ltd, to produce a Flood
Risk Assessment under National Planning Policy Framework (NPPF) to support the Planning
Application.

9.1.2 The Environment Agency mapping indicates that the site is within Flood Zone 1 and has a very
low risk of flooding from rivers, the sea and surface water flooding.

9.1.3 There will be potentially surface water flooding to the west of the site out of the developable
area. The route of the potential surfacing water flooding will not be impacted by the
development proposal. This was accepted in principle in the previous application for the site.

9.1.4 All other sources of flooding for the site have been investigated and shown to be of minimal
or no risk.

9.1.5 The proposed development is appropriate and sustainable in the terms as set out in NPPF.
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Appendix A
Location Plan
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Appendix B
Topographical Survey
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STN500 515005.923 | 126042.603 57.395
STNBOOA 515053.089 | 125976.034 5759
STN700 514991.860 | 125980.199 58.561
STN200 515058.510 | 126283.518 61.482
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sHeET2
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[ sveer
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-‘- In Situ DCP & Laboratory CBR Sample

Project: [Southwater Phase V Title: CBR Location Plan
Date: Jan-19 Revision: |v1
Address: |Southwater Phase V —
Drawn: |JK —
- ‘e
Grid Ref: Scale: [Not to Scale |Ref: GE17902 -
Client: Berkeley Homes (Southern) Limited Figure: 4 Geo-Environmental




ﬁ Unit 7, Danworth Farm Borehole No.
-— Hurstpierpoint B h I L
=  BN6YGL orenole LOg BHO1
Geo-Enwronmenta'www_gesl_net Sheet 1 of 3
. Project No. Hole Type
Project Name: Southwater Phase V Co-ords: 515102E - 126243N
) GE17902 cP
. Scale
Location: Southwater Level:
1:50
) L Logged B
Client: Berkeley Homes Southern Limited Dates: 16/01/2019 g?:L y
Sample and In Situ Testin -
Well gNtr?I:er P 9 D(erg)th L(e[:]/)el Legend Stratum Description
Depth (m) | Type Results
0.10 Brown sandy silty clay with frequent rootlets .
TOPSOIL ]
Firm to stiff brown sandy silty CLAY ]
0.50-1.00 B WEALD CLAY —
1.00-150 | U Ublow=60 1
1.20 Stiff, high strength brown and bluish grey mottled ]
sandy silty CLAY with occasional siltstone lenses and ]
1.50 D inclusions n
1.50-2.00 | B WEALD CLAY ]
2.00 s | N=28(4,4/6778) 2 -
2.45 D 250 .
2.50 - 3.00 B : Stiff to very stiff, high to extremely high strength silty i
CLAY/extremely weak MUDSTONE ]
WEALD CLAY ]
3.00 S N=81 3 —
(11,11/17,19,20,25) ]
3.45 D ]
4.00 S [N=70 (8,7/14,17,19,20) 4 -
4.45 D ]
5.00 - 5.50 U Ublow=100 5 -
5.30 . — : ]
Stiff to very stiff, high strength grey sandy silty CLAY/ .
5.50 D extremely weak MUDSTONE —
WEALD CLAY ]
6.00 D 6 —
6.50 S [N=55(5,4/10,12,14,19) 3
6.95 D 7
7.50 D ]
8.00-850 | U Ublow=100 8 —
8.50 D ]
9.00 D 9 —
9.50 S N=66 ]
(10,9/12,15,18,21) ]
9.95 D 10 —
Continued on Next Sheet
Casing Water Strikes (mbgl) Chiselling (mbgl) Remarks
Diameter Depth (m) | Depth Strike Rose to Depth from Depth to
150 3.00




o Unit 7, Danworth Farm Borehole No.
g Hurstpierpoint B h I L BHO1
= BN6 9GL orenole LOg
Geo-Environmentalyyww,gesl.net Sheet 2 of 3
. Project No. Hole Type
Project Name: Southwater Phase V Co-ords: 515102E - 126243N
: GE17902 cP
Scale
Location: Southwater Level: 1-50
Logged B
Client: Berkeley Homes Southern Limited Dates: 16/01/2019 g?:L y
Sample and In Situ Testin
Well gNtr?I:er P 9 D(erg)th L(e[:]/)el Legend Stratum Description
Depth (m) | Type Results
10.50 D ]
11.00 s N=69 11.00 : : : 1 —
Very stiff, extremely high strength grey sandy silty .
(10,10713,15,19.22) CLAY/extremely weak MUDSTONE .
WEALD CLAY ]
11.45 D .
12.00 D 12 -
12,50 s N=86 ]
(11,10/19,20,22,25) 7]
12.95 D 13
13.50 D ]
14.00 S N=94 14 —
(12,11/20,22,25,27) 7]
14.45 D B
15.00 D 15 _:
15.50 s N=101 ]
(12,12/21,23,27,30) 7]
15.95 D 16 —
16.50 D .
17.00 S N=106 17 —
(12,12/22,25,28,31) 7]
17.45 D .
18.00 D 18 —
18.50 s N=110 ]
(16,15/20,25,30,35) ]
18.95 D 19 —|
19.50 D ]
20.00 S 86 (16,16/86 for - 20 —
100mm) Continued on Next Sheet
Casing Water Strikes (mbgl) Chiselling (mbgl) Remarks
Diameter Depth (m) | Depth Strike Rose to Depth from Depth to
150 3.00




o Unit 7, Danworth Farm Borehole No.
g Hurstpierpoint B h I L BHO1
= BN6 9GL orenole LOg
Geo-Environmentalyyww,gesl.net Sheet 3 of 3
. Project No. Hole Type
Project Name: Southwater Phase V Co-ords: 515102E - 126243N
) uihwater GE17902 " cP
Scale
Location: Southwater Level:
1:50
Logged B
Client: Berkeley Homes Southern Limited Dates: 16/01/2019 g?:L y
Sample and In Situ Testin
Well gNtr?I:er P e "9 D(err;]))th L(e[:]/)el Legend Stratum Description
Depth (m) | Type Results
End of Borehole at 20.00m _
20.45 D 20.50 .
21 —:
22 —:
23 —:
24 —:
25
26 —:
27 —:
28 —:
20
30 -
Casing Water Strikes (mbgl) Chiselling (mbgl) Remarks
Diameter Depth (m) | Depth Strike Rose to Depth from Depth to
150 3.00 @




ﬁ Unit 7, Danworth Farm Borehole No.
-— Hurstpierpoint B h I L
=  BN6o9GL orenole LOg BHO2
Geo-Enwronmenta'www_gesl_net Sheet 1 of 3
. Project No. Hole Type
Project Name: Southwater Phase V Co-ords: 515121E - 126023N
) GE17902 cP
. Scale
Location: Southwater Level:
1:50
) L Logged B
Client: Berkeley Homes Southern Limited Dates: 17/01/2019 g?:L y
Sample and In Situ Testin _
Well gNtr?I:er P 9 D(erg)th L(e[:]/)el Legend Stratum Description
Depth (m) | Type Results
0.10 Brown sandy silty clay with frequent rootlets .
TOPSOIL i
Stiff brown silty CLAY i
0.50 - 1.00 B WEALD CLAY —
0.80 Stiff to very stiff, high strength brown and grey mottled ]
1.00 - 1.50 U Ublow=100 sandy silty CLAY with frequent siltstone inclusions and 1
lenses ]
WEALD CLAY E
1.50 D —
1.50 - 2.00 B 7]
2.00 s | N=28(54/7687) 2 -
245 D .
2.50-3.00 B u
3.00-350 | U Ublow=120 3 —
3.20 Stiff to very stiff, high strength brownish grey shaley ]
CLAY/extremely weak MUDSTONE ]
3.50 b WEALD CLAY ]
3.70 Stiff, high strength grey slightly sandy, shaley, silty ]
CLAY/extremely weak MUDSTONE B
4.00 S N=29 (4,3/6,8,7,8) WEALD CLAY 4 —
4.45 D .
5.00 S N=33 (4,4/7,9,8,9) 5 -
5.45 D .
6.00 D 6
6.50 S |N=67(9,9112,15,19.21) 6.50 Very stiff, extremely high strength grey slightly sandy, ]
shaley, silty CLAY/extremely weak MUDSTONE ]
WEALD CLAY ]
6.95 D 7 —
7.50 D .
8.00 S N=90 8 -
(11,10/19,20,24,27) n
8.45 D .
9.00 D 9 —
9.50 s N=101 .
(13,12/21,23,27,30) ]
9.95 D 10 —
Continued on Next Sheet
Casing Water Strikes (mbgl) Chiselling (mbgl) Remarks
Diameter Depth (m) | Depth Strike Rose to Depth from Depth to
150 3.00




ﬁ Unit 7, Danworth Farm Borehole No.
-— Hurstpierpoint B h I L
<=  BN69GL orenole LOg BH02
Geo-Environmentalyyww,gesl.net Sheet 2 of 3
. Project No. Hole Type
Project Name: Southwater Phase V Co-ords: 515121E - 126023N
: GE17902 cP
Scale
Location: Southwater Level:
1:50
Logged B
Client: Berkeley Homes Southern Limited Dates: g?:L y
Sample and In Situ Testin
Well gNtr?I:er P 9 D(erg)th L(e[:]/)el Legend Stratum Description
Depth (m) | Type Results
10.50 D ]
11.00 s N=101 1 —
(13,12/21,23,27,30) 7]
11.45 D .
12.00 D 12 -
12,50 s N=106 3
(13,13/22,25,28,31) ]
12.95 D 13
13.50 D 3
14.00 S N=94 14 -
(15,15/18,19,25,32) ]
14.45 D h
15.00 D 15 _:
15.50 s N=110 ]
(16,16/20,25,30,35) 7]
15.95 D 16 —
16.50 D .
17.00 S 90 (17,17/90 for 17 —
100mm) n
17.45 D .
18.00 D 18 —
18.50 s 91 (18,18/91 for ]
100mm) n
18.95 D 19 —|
19.50 D 3
20.00 S 95 (19,19/95 for - 20 —
100mm) Continued on Next Sheet
Casing Water Strikes (mbgl) Chiselling (mbgl) Remarks
Diameter Depth (m) | Depth Strike Rose to Depth from Depth to
150 3.00




o Unit 7, Danworth Farm Borehole No.
g Hurstpierpoint B h I L BHO02
= BN6 9GL orenole LOg
Geo-Environmentalyyww,gesl.net Sheet 3 of 3
. Project No. Hole Type
Project Name: Southwater Phase V Co-ords: 515121E - 126023N
) uihwater GE17902 " cP
Scale
Location: Southwater Level:
1:50
Logged B
Client: Berkeley Homes Southern Limited Dates: 17/01/2019 g?:L y
Sample and In Situ Testin
Well gNtr?I:er P e "9 D(err;]))th L(e[:]/)el Legend Stratum Description
Depth (m) | Type Results
End of Borehole at 20.00m _
20.45 D 20.50 .
21 —:
22 —:
23 —:
24 —:
25
26 —:
27 —:
28 —:
20
30 -
Casing Water Strikes (mbgl) Chiselling (mbgl) Remarks
Diameter Depth (m) | Depth Strike Rose to Depth from Depth to
150 3.00 @




ﬁ Unit 7, Danworth Farm Borehole No.
-— Hurstpierpoint B h I L
=  BN6YGL orenole LOg WSO01
Geo-Enwronmenta'www_gesl_net Sheet 1 of 1
Project No. Hole Type
Project Name: Southwater Phase V Co-ords: 515049E - 126269N
) GE17902 WLS
. Scale
Location: Southwater Level:
1:25
) L Logged B
Client: Berkeley Homes Southern Limited Dates: 10/01/2019 giD y
Sample and In Situ Testin _
Well gNtr?I:er P 9 D(erg)th L(e[:]/)el Legend Stratum Description
Depth (m) | Type Results
Brown slightly sandy silty clay with abundant fine roots .
0.07-0.20 ES (<1mm in dia.) and occasional ferruginous stained ]
0.20-0.50 | ES partings. u
0.26 TOPSOIL -
Stiff to very stiff orangish brown greenish grey mottled ]
0.40 PP 1.5kg/cm?2 slightly fine sandy silty CLAY with occasional -
ferruginous stained partings. b
0.50-0.75 D WEALD CLAY 7
0.50 PP 2.0kg/cm2 ]
0.60 PP 2.0kg/ecm2 -
0.75-1.00 D —
0.80 PP 1.5kg/cm2 n
- 1.00 PP 2.0kg/cm2 -
1.10 Orange brown grey mottled weakly cemented ]
| 1.20 PP 2.0kg/cm2 MUDSTONE with ferruginous stained partings. b
— WEALD CLAY ]
] 1.50 D ]
= 1.50 PP 2.5kg/cm2 ]
- 2.00 D -
] 2.00 PP 3.0kg/cm2 7]
] 2.20 PP 3.0kg/em? ]
CHE 2.40 PP 3.0kg/cm2 ]
RN 2.50 D .
] 2.80 PP 3.5kg/cm? ]
- 3.00 D -
ek 3.00 PP 4.0kg/cm?2 ]
Ruf 3.20 PP 4.0kg/em? .
R 3.40 PP .
S 3.50 D —
e 3.60 PP 3.5kg/cm2 .
Reb 3.80 PP 4.0kg/cm2 ]
4.00 D 4.00 TTTTTTTTTTT T End ot Borehole af4om T T T T T T T T ]
4.00 PP 4.0kg/cm2 n
4.50 D .
5.00 D -
Casing Water Strikes (mbgl) Chiselling (mbgl) Remarks
Diameter Depth (m) | Depth Strike Rose to Depth from Depth to




ﬁ Unit 7, Danworth Farm Borehole No.
-— Hurstpierpoint B h I L
=  BN6o9GL orenole LOg WS02
Geo-Enwronmenta'www_gesl_net Sheet 1 of 1
. Project No. Hole Type
Project Name: Southwater Phase V Co-ords: 515147E - 126217N
! GE17902 WLS
. Scale
Location: Southwater Level:
1:25
) L Logged B
Client: Berkeley Homes Southern Limited Dates: 10/01/2019 giD y
Sample and In Situ Testin _
Well gNtr?I:er P 9 D(erg)th L(e[:]/)el Legend Stratum Description
Depth (m) | Type Results
Brown slightly sandy silty clay with abundant fine roots .
(<1mm in dia.) and occasional ferruginous stained ]
0.15 ES partings. B
0.25 D E
0.30 Stiff to very stiff orangish brown greenish grey mottled n
0.40 PP 3.0kg/cm2 slightly fine sandy silty CLAY with occasional ]
0.50 D ferruginous stained partings, and occasional rootlets ]
’ to 1.00m bgl -
0.60 PP 3.5kg/cm2 WEALD CLAY —
0.75 D ]
0.80 PP 2.5kg/ecm2 n
1.00 D -
1.00 PP 2.5kg/ecm2 n
1.25 D ]
1.40 PP 3.5kg/cm? ]
1.50 D 1.50 Stiff to very stiff reddish brown becoming pale yellow ]
weakly cemented MUDSTONE with partings of very ]
stiff clay. i
1.75 D WEALD CLAY -
1.80 PP 4.0kg/cm2 ]
2.00 D -
2.20 PP 4.0kglcm2 ]
2.50 D ]
3.00 D -
8.50 b 3.50 TTTTTTTTTTT T EndotBorehole afsom T T T T T T T T 7
Casing Water Strikes (mbgl) Chiselling (mbgl) Remarks
Diameter Depth (m) | Depth Strike Rose to Depth from Depth to




ﬁ Unit 7, Danworth Farm Borehole No.
-— Hurstpierpoint B h I L
=  BNeoGL orenole LOg WS03
Geo-Enwronmenta'www_gesl_net Sheet 1 of 1
. Project No. Hole Type
Project Name: Southwater Phase V Co-ords: 515194E - 126191N
) GE17902 WLS
Scale
Location: Southwater Level:
1:25
) L Logged B
Client: Berkeley Homes Southern Limited Dates: 10/01/2019 giD y
Sample and In Situ Testin _
Well gNtr?I:er P 9 D(erg)th L(e[:]/)el Legend Stratum Description
Depth (m) | Type Results
Brown slightly sandy silty clay with abundant fine roots .
0.10-0.20 ES (<1mm in dia.) and occasional ferruginous stained ]
partings. ]
0.20 PP 1.5kg/cm2 0.20 TOPSOIL ]
Stiff to very stiff orangish brown greenish grey mottled ]
0.40 PP 2.5kg/cm2 slightly fine sandy silty CLAY with occasional -
ferruginous stained partings. b
0.50 D WEALD CLAY n
0.60 PP 2.5kg/cm2 B
0.75 D . . N
0.80 PP 2.0kglem? ...occasional decaying rootlets at 0.75m bgl .
e 1.00 D —
1.00 PP 2.5kg/ecm2 n
n 1.20 : : : : ]
1.25 D Stiff to very stiff reddish brown becoming pale yellow i
A | weakly cemented MUDSTONE with partings of very ]
S 1.40 PP 2.8kg/cm2 stiff clay. .
o o WEALD CLAY E
e 1.50 D .
] - 1.75 D ]
ek 1.80 PP 3.7kglcm2 ]
5 2.00 D -
CHE 2.40 PP 3.2kg/cm2 ]
NN 2.50 D -
] 2.80 PP 3.5kg/cm? ]
CHE 3.00 D =
ek 3.00 PP 4.0kg/cm?2 ]
u 3.50 D .
3.90 D 3.80 TTTTTTTTTTT T EndotBoreholeatsgom T T T ]
Casing Water Strikes (mbgl) Chiselling (mbgl) Remarks
Diameter Depth (m) | Depth Strike Rose to Depth from Depth to




ﬁ Unit 7, Danworth Farm Borehole No.
-— Hurstpierpoint B h I L
=  BN6o9GL orenole LOg WS04
Geo-Enwronmenta'www_gesl_net Sheet 1 of 1
Project No. Hole Type
Project Name: Southwater Phase V Co-ords: 515164E - 126149N
) GE17902 WLS
. Scale
Location: Southwater Level:
1:25
Logged B
Client: Berkeley Homes Southern Limited Dates: 10/01/2019 giD y
Sample and In Situ Testin _
Well gNtr?I:er P 9 D(erg)th L(e[:]/)el Legend Stratum Description
Depth (m) | Type Results
Brown slightly sandy silty clay with abundant fine roots .
0.10-0.15 ES (<1mm in dia.) and occasional ferruginous stained ]
0.15 partings. ]
0.25 D TOPSOIL -
0.30 PP 2.3kg/lem2 Stiff to very stiff orangish brown greenish grey mottled ]
0.40 PP 2.0kg/cm2 slightly fine sandy silty CLAY with occasional -
ferruginous stained partings, and rootlets to 0.75m bgl b
0.50 D WEALD CLAY n
0.50 PP 2.5kg/cm2 ]
0.60 PP 2.0kg/cm2 -
0.70 PP 2.0kg/cm2 7]
0.75 D i
0.80 PP 2.3kg/cm2 -
0.90 PP 2.5kg/cm2 ]
188 PDP 2 7ka/em2 1.00 Stiff to very stiff reddish brown becoming pale yellow ]
1'10 PP 3.0kg/cm2 weakly cemented MUDSTONE with partings of very ]
’ ) stiff clay. ]
1.20 PP 3.5kg/cm2 T
125 D WEALD CLAY .
1.50 B ]
1.50 D ]
1.50 PP 3.0kg/cm2 a
1.75 D u
1.80 PP 3.4kg/cm2 ]
2.00 D -
2.00 PP 3.2kg/cm2 ]
2.50 D ]
2.50 PP 3.0kg/cm2 ]
3.00 D -
3.00 PP 3.0kg/cm2 ]
340 D 3.40 TTTTTTTTTTT T EndotBoreroleasdom T T T ]
Casing Water Strikes (mbgl) Chiselling (mbgl) Remarks
Diameter Depth (m) | Depth Strike Rose to Depth from Depth to




ﬁ Unit 7, Danworth Farm Borehole No.
-— Hurstpierpoint B h I L
=  BN6o9GL orenole LOg WS05
Geo-Environmentalyy\y gesl.net Sheet 1 of 1
. Project No. Hole Type
Project Name: Southwater Phase V Co-ords: 515119E - 126171N
! GE17902 WLS
. Scale
Location: Southwater Level:
1:25
) L Logged B
Client: Berkeley Homes Southern Limited Dates: 10/01/2019 giD y
Sample and In Situ Testin _
Well gNtr?I:er P 9 D(erg)th L(e[:]/)el Legend Stratum Description
Depth (m) | Type Results
0.05-0.15 ES Brown slightly sandy silty clay with abundant fine roots .
(<1mm in dia.) and occasional ferruginous stained ]
0.20 partings. ]
TOPSOIL E
0.30 PP 2.0kg/cm2 Stiff to very stiff orangish brown greenish grey mottled ]
0.40 PP 2.2kglcm2 slightly silty CLAY with occasional ferruginous stained -
partings. ]
0.50 D WEALD CLAY 7
0.50 PP 2.2kg/cm2 ]
0.60 PP 2.5kg/cm2 -
0.70 PP 2.3kg/cm2 7]
0.75 D i
0.80 PP 3.0kg/cm2 -
0.90 PP 3.5kg/cm2 ]
188 PDP 4.0ka/em2 1.00 Stiff to very stiff reddish brown becoming pale yellow ]
’ -Okg weakly cemented MUDSTONE with partings of very ]
stiff clay. ]
1.25 D WEALD CLAY -
1.50 D ]
1.50 PP 2.0kg/cm2 ]
1.75 D ]
2.00 D -
2.00 PP 2.8kg/cm2 ]
2.25 D §
2.50 D ]
2.50 PP 4.0kg/cm?2 ]
270 b 270 TTTTTTTTTTT T ERdoiBoréholeatzyomT T T T TS ]
2.70 PP 4.5kg/cm2 ]
Casing Water Strikes (mbgl) Chiselling (mbgl) Remarks
Diameter Depth (m) | Depth Strike Rose to Depth from Depth to
1.90 1.50




ﬁ Unit 7, Danworth Farm Borehole No.
-— Hurstpierpoint B h I L
=  BN6o9GL orenole LOg WS06
Geo-Enwronmenta'www_gesl_net Sheet 1 of 1
Project No. Hole Type
Project Name: Southwater Phase V Co-ords: 515067E - 126191N
) GE17902 WLS
. Scale
Location: Southwater Level:
1:25
) L Logged B
Client: Berkeley Homes Southern Limited Dates: 10/01/2019 giD y
Sample and In Situ Testin _
Well gNtr?I:er P 9 D(erg)th L(e[:]/)el Legend Stratum Description
Depth (m) | Type Results
Brown slightly sandy silty clay with abundant fine roots .
(<1mm in dia.) and occasional ferruginous stained ]
0.15 ES partings. ]
0.25 D 0.25 TOPSOIL -
0.30 PP 3.0kg/cm2 Stiff to very stiff orangish brown greenish grey mottled ]
0.40 PP 2.0kg/cm2 slightly silty CLAY with occasional ferruginous stained -
partings, and rare rootlets to 1.00m bgl b
0.50 D WEALD CLAY 7
0.50 PP 1.8kg/cm2 ]
0.60 PP 1.8kg/cm2 -
0.70 PP 1.8kg/cm2 7]
0.75 D i
0.80 PP 2.0kg/cm2 -
0.90 PP 2.0kg/cm2 ]
1.00 D —
1.00 PP 1.6kg/cm2 n
1.20 PP 2.0kg/em? ]
1.25 D ]
1.40 Stiff to very stiff reddish brown becoming pale yellow ]
1.50 D weakly cemented MUDSTONE with partings of very —
stiff clay. ]
1.60 PP 2.5kg/cm2 WEALD CLAY ]
1.75 D u
1.80 PP 3.5kg/cm2 ]
2.00 D -
2.00 PP 4.0kg/cm2 ]
2.50 D ]
2.50 PP 3.0kg/cm2 ]
3.00 D -
3.00 PP 3.0kg/cm2 ]
3.30 D 3.30 TTTTTTTTTTT T EndotBoreholeasEom T T ]
Casing Water Strikes (mbgl) Chiselling (mbgl) Remarks
Diameter Depth (m) | Depth Strike Rose to Depth from Depth to




ﬁ Unit 7, Danworth Farm Borehole No.
-— Hurstpierpoint B h I L
=  BN6o9GL orenole LOg WSo07
Geo-Enwronmenta'www_gesl_net Sheet 1 of 1
Project No. Hole Type
Project Name: Southwater Phase V Co-ords: 515020E - 126208N
) GE17902 WLS
. Scale
Location: Southwater Level:
1:25
) L Logged B
Client: Berkeley Homes Southern Limited Dates: 11/01/2019 giD y
Sample and In Situ Testin _
Well gNtr?I:er P 9 D(erg)th L(e[:]/)el Legend Stratum Description
Depth (m) | Type Results
Brown slightly sandy silty Clay with abundant fine .
0.10-0.20 ES roots (<1mm in dia.) and occasional ferruginous ]
0.20 stained partings. ]
’ =%\ _TOPSOIL -
0.30 PP 1.5kg/cm2 B 7| Stiff to very stiff orangish brown greenish grey mottled ]
0.40 PP 1.5kg/cm?2 e | slightly silty CLAY with occasional ferruginous stained i
— —| partings. b
0.50 D [ X WEALD CLAY ]
0.50 PP 1.0kg/cm2 — | ]
0.60 PP 1.0kg/cm2 ES A i
0.70 PP 1.5kg/cm2 [ - = ]
0.75 D - — ]
0.80 PP 2.0kg/cm2 e -
0.90 PP 2.5kg/cm2 0.95 = ]
1.00 D : rxxxxexl  Stiff to very stiff light grey brown weakly cemented —]
xxox xx x| MUDSTONE with partings of very stiff clay. ]
iE%kixx| wEALD cLAY ]
1.25 D SRREIEE ]
KR X KX XX .
1.50 D B —
1.50 PP 40kg/cm2 KKK KKK X :
KR X KX XX
KR X KX XX .
1.80 PP 4.2kg/cm2 o oenege g
KR X KX XX -
1.90 EEE AR Stiff to very stiff reddish brown becoming pale yellow ]
2.00 D xxoxxx e x| weakly cemented MUDSTONE with partings of very —]
XXX XXX . -
wxxoxx x| sfiff clay. ]
Trx%E%%l WEALD CLAY i
KR X KX XX |
KR X KX XX .
KR X KX XX —
250 D ERbEE .
KR X KX XX ]
KR X KX XX .
KR X KX XX —
KR X KX XX .
3.00 D Txxxwex —
KR X KX XX -
KR X KX XX 1
KR X KX XX .
KR X KX XX -
3.50 D ehoRooegid 7
KR X KX XX -
KR X KX XX -
KR X KX XX .
4.00 b 4.00 TTTTTTTT T EndoiBareholea400m T T T TT T 7
Casing Water Strikes (mbgl) Chiselling (mbgl) Remarks
Diameter Depth (m) | Depth Strike Rose to Depth from Depth to




ﬁ Unit 7, Danworth Farm Borehole No.
-— Hurstpierpoint B h I L
=  BN6o9GL orenole LOg WS08
Geo-Enwronmenta'www_gesl_net Sheet 1 of 1
Project No. Hole Type
Project Name: Southwater Phase V Co-ords: 514987E - 126146N
) GE17902 WLS
. Scale
Location: Southwater Level:
1:25
) L Logged B
Client: Berkeley Homes Southern Limited Dates: 11/01/2019 giD y
Sample and In Situ Testin _
Well gNtr?I:er P 9 D(erg)th L(e[:]/)el Legend Stratum Description
Depth (m) | Type Results
Brown slightly sandy silty clay with abundant fine roots .
(<1mmin dia.). ]
0.15 ES 0.20 TOPSOIL ]
0.25 D ’ Stiff to very stiff orangish brown greenish grey mottled E
0.30 PP 2.0kg/cm2 slightly fine sandy silty CLAY with occasional ]
0.40 PP 1.5kg/cm?2 ferruginous stained partings. -
WEALD CLAY —
0.50 D —
0.50 PP 1.0kg/cm2 ]
0.60 PP 2.0kg/cm2 -
0.70 PP 2.5kg/cm2 7]
0.75 D i
0.80 PP 3.0kg/cm2 -
0.90 PP 3.5kg/lcm2 0.90 Stiff to very stiff light grey brown weakly cemented ]
1.00 D MUDSTONE with partings of very stiff clay. ]
1.00 PP 2.5kg/cm2 WEALD CLAY ]
1.25 D ]
1.50 D ]
1.50 PP 2.5kg/cm2 ]
1.80 PP 2.8kg/cm? ]
138 Stiff to very stiff light grey brown weakly cemented ]
2.00 D . \ SILTSTONE with partings of very stiff clay. —]
WEALD CLAY ]
Stiff to very stiff reddish brown becoming pale yellow E
weakly cemented MUDSTONE with partings of very ]
stiff clay. 1
WEALD CLAY —
2.40 PP 4.0kg/cm2 B
2.50 D —
2.80 PP 3.5kg/cm? ]
3.00 D -
3.50 D .
4.00 b :88 Stiff to very stiff reddish brown becoming pale yellow ]
. | weakly cemented MUDSTONE with partings of very I ]
! stiff clay. | ]
VWEALDGLAY . I
End of Borehole at 4.00m 1
Casing Water Strikes (mbgl) Chiselling (mbgl) Remarks
Diameter Depth (m) | Depth Strike Rose to Depth from Depth to




ﬁ Unit 7, Danworth Farm Borehole No.
-— Hurstpierpoint B h I L
=  BN6o9GL orenole LOg WS09
Geo-Enwronmenta'www_gesl_net Sheet 1 of 1
Project No. Hole Type
Project Name: Southwater Phase V Co-ords: 515060E - 126111N
) GE17902 WLS
) Scale
Location: Southwater Level:
1:25
) L Logged B
Client: Berkeley Homes Southern Limited Dates: 11/01/2019 giD y
Sample and In Situ Testin _
Well gNtr?I:er P 9 D(erg)th L(e[:]/)el Legend Stratum Description
Depth (m) | Type Results
Brown slightly sandy silty clay with abundant fine roots .
(<1mm in dia.) and occasional ferruginous stained ]
0.15 ES 0.20 partings. .
’ Y—X— =\_TOPSOIL —
0.30 D R | Stiff to very stiff orangish brown greenish grey mottled 7
0.30 PP 2.5kg/cm2 - = slightly silty CLAY with occasional ferruginous stained _
0.40 PP 1.5kg/cm2 — | partings. E
0.50 D = X WEALD CLAY E
0.50 PP 1.8kg/cm2 i = a
0.60 PP 1.5kg/cm2 = = -
0.70 PP 1.5kg/cm2 - k= ]
0.75 D - ] u
0.80 PP 1.8kg/cm2 b A 7
0.90 PP 1.8kg/cm2 [ o a
— 188 PDP 1 8ka/cm2 1.00 rrerxrEl Stiff to very stiff light grey brown weakly cemented ]
T ’ -0kg prxxxexl MUDSTONE with partings of very stiff clay. ]
Nk 1.20 PP 1.5kg/cm2 xxxxxxxl WEALD CLAY .
- 1.25 D ]
LA ‘a XXX XXX :
Nk 1.40 PP 2.0kg/cm?2 ERRENAE B
LR Y KK KKK KX -
P 1.50 D B —
] 1.60 PP 2.0kg/cm2 Aot .
] Txxxwex ]
CH 175 D ’
B o 1.80 PP 3.0kg/cm2 FrEax ]
o Txxxwex ]
u 2.00 D TERINET —
L XXX XXX -
| | KRR K KKK -
o Txxxwex b
[ | KR X KX XX |
| | RO K KR ;.
o Txxxwex R
[ | KR X KX XX —
u 2550 D EEEEEE .
[ | KR X KX XX ]
] Roggeopege) ]
[ | KR X KX XX .
o Txxxwex b
[ | KR X KX XX —
. I KR X KX XX .
WK 8.00 D 3.00 “xxxxxx| Stiff to very stiff reddish brown becoming pale yellow .
| X xxxxx| weakly cemented MUDSTONE with partings of very -
- Sirznry| stiffclay. ]
- xxxxxxx \WEALD CLAY —
| | RO K KR ;.
[ | KR X KX XX -
] 3.50 D SRLEELZ n
] Txxxwex ]
[ | KR X KX XX -
o Txxxwex B
[ | KR X KX XX -
[ | KR X KX XX .
o Txxxwex -
4.00 b 4.00 TTTTTTTTTTT T End ot Borehole af4om T T T T T T T T ]
Casing Water Strikes (mbgl) Chiselling (mbgl) Remarks
Diameter Depth (m) | Depth Strike Rose to Depth from Depth to




ﬁ Unit 7, Danworth Farm Borehole No.
-— Hurstpierpoint B h I L
=  BN6o9GL orenole LOg WS10
Geo-Enwronmenta'www_gesl_net Sheet 1 of 1
. Project No. Hole Type
Project Name: Southwater Phase V Co-ords: 515125E - 126079N
) GE17902 WLS
. Scale
Location: Southwater Level:
1:25
) L Logged B
Client: Berkeley Homes Southern Limited Dates: 11/01/2019 giD y
Sample and In Situ Testin _
Well gNtr?I:er P 9 D(erg)th L(e[:]/)el Legend Stratum Description
Depth (m) | Type Results
Brown slightly sandy silty clay with abundant fine roots .
(<1mm in dia.) and occasional ferruginous stained ]
0.15 ES partings. ]
0.30 D Stiff to very stiff orangish brown greenish grey mottled 7
0.30 PP 2.0kg/cm2 slightly silty CLAY with occasional ferruginous stained _
0.40 PP 2.0kg/cm2 partings. E
0.50 D WEALD CLAY .
0.50 PP 2.0kg/cm2 ___rare rootlets at 0.50m bgl —
0.60 PP 1.5kg/cm2 B
0.70 PP 1.0kg/cm2 ]
0.75 D u
0.80 PP 1.5kg/cm2 ]
0.90 PP 1.4kg/cm?2 ]
1.00 D —
1.00 PP 1.5kg/cm2 n
1.20 PP 1.2kg/cm2 ]
1.25 D ]
1.40 PP 2.0kg/cm? ]
1.50 D —
1.60 PP 3.0kg/cm2 B
1.75 D ]
1.80 PP 3.2kg/cm2 ]
1.90 PP 1.5kg/cm2 1.90 Stiff to very stiff reddish brown becoming pale yellow ]
2.00 D weakly cemented MUDSTONE with partings of very —]
stiff clay. i
WEALD CLAY -
2.50 D ]
3.00 D -
3.50 D ]
3.60 TTTTTTTTTTT T EndotBoreholeatseom T 7T T T T ]
Casing Water Strikes (mbgl) Chiselling (mbgl) Remarks
Diameter Depth (m) | Depth Strike Rose to Depth from Depth to




ﬁ Unit 7, Danworth Farm Borehole No.
-— Hurstpierpoint B h I L
=  BN6o9GL orenole LOg WS11
Geo-Enwronmenta'www_gesl_net Sheet 1 of 1
Project No. Hole Type
Project Name: Southwater Phase V Co-ords: 514977E - 126081N
) GE17902 WLS
) Scale
Location: Southwater Level:
1:25
) L Logged B
Client: Berkeley Homes Southern Limited Dates: 11/01/2019 giD y
Sample and In Situ Testin _
Well gNtr?I:er P 9 D(erg)th L(e[:]/)el Legend Stratum Description
Depth (m) | Type Results
Brown slightly sandy silty Clay with abundant fine .
0.10-0.25 ES roots (<1mm in dia.) and occasional ferruginous ]
stained partings. ]
TOPSOIL ]
0.30 Stiff to very stiff orangish brown greenish grey mottled ]
0.40 PP 1.5kg/cm2 slightly shaley silty CLAY with occasional ferruginous ]
0.50 D stained partings. ]
0.50 PP 1.5kg/cm2 WEALD CLAY ]
0.60 PP 1.0kg/cm2 -
0.70 PP 1.2kg/cm2 7]
0.75 D 0.80 4
0.80 PP 1.0kg/cm2 : Stiff to very stiff orangish brown greenish grey mottled i
0.90 PP 2.5kg/cm2 weakly cemented MUDSTONE with partings of very N
1.00 D stiff clay and occasional ferruginous stained partings. 1
u 1.00 PP 2.7kg/cm2 WEALD CLAY .
] 1.20 PP 4.0kglcm2 ]
— 1.25 D ]
- 1.40 PP 4.0kglem2 ]
- 1.50 D —
- 1.60 PP 4.6kglem2 1.60 Stiff to very stiff reddish brown becoming pale yellow ]
N weakly cemented MUDSTONE with partings of very ]
] 1.75 D stiff clay. n
WEALD CLAY E
5 2.00 D -
] 2.50 D ]
N 3.00 D -
u 3.50 D .
4.00 b 4.00 TTTTTTTTTTT T End ot Borehole af4om T T T T T T T T ]
Casing Water Strikes (mbgl) Chiselling (mbgl) Remarks
Diameter Depth (m) | Depth Strike Rose to Depth from Depth to




ﬁ Unit 7, Danworth Farm Borehole No.
-— Hurstpierpoint B h I L
=  BNeoGL orenole LOg Ws12
Geo-Enwronmenta'www_gesl_net Sheet 1 of 1
. Project No. Hole Type
Project Name: Southwater Phase V Co-ords: 515052E - 126055N
) GE17902 WLS
) Scale
Location: Southwater Level: 125
) L Logged B
Client: Berkeley Homes Southern Limited Dates: 11/01/2019 giD y
Sample and In Situ Testin _
Well gNtr?I:er P 9 D(erg)th L(e[:]/)el Legend Stratum Description
Depth (m) | Type Results
0.05-0.20 ES Brown slightly sandy silty clay with abundant fine roots .
(<1mm in dia.) and occasional ferruginous stained ]
partings. ]
TOPSOIL ]
0'23 2,’8'48 PDP 1.5Kka/cm2 0.28 Stiff to very stiff orangish brown greenish grey mottled n
0'3 5 D kg shaley silty CLAY with occasional ferruginous stained .
0.40 PP 2.0kg/om2 0.48 s, 2N are rootiets ]
0.50 D - - - T
0.50 PP 2.0kglem2 063 \Il?vzggliﬂhl]bDrgv_Fg 'g\;lrEeemsh orange brown friable/fissured ]
0.60 PP 0.6kg/cm2 \ WEALD CLAY ’ -
8;2 PDP 1.0kg/em2 Stiff to very stiff reddish brown becoming pale yellow ]
0.90 PP 1.5kglcm?2 \é\;ﬁ:falé:;ycemented MUDSTONE with partings of very .
1.00 D WEALD CLAY -
1.25 D N
1.50 D .
1.75 D ]
2.00 D -
2.50 D ]
3.00 D -
3.50 D ]
4.00 TTTTTTTTTTT T End ot Borehole af4om T T T T T T T T ]
Casing Water Strikes (mbgl) Chiselling (mbgl) Remarks
Diameter Depth (m) | Depth Strike Rose to Depth from Depth to




ﬁ Unit 7, Danworth Farm Borehole No.
-— Hurstpierpoint B h I L
=  BN6o9GL orenole LOg WS13
Geo-Enwronmenta'www_gesl_net Sheet 1 of 1
Project No. Hole Type
Project Name: Southwater Phase V Co-ords: 514984E - 126019N
! GE17902 WLS
. Scale
Location: Southwater Level:
1:25
) L Logged B
Client: Berkeley Homes Southern Limited Dates: 14/01/2019 gKgOD y
Sample and In Situ Testin _
Well gNtr?I:er P 9 D(erg)th L(e[:]/)el Legend Stratum Description
Depth (m) | Type Results
Dark brown silty clay with abundant rootlets (<1mm) .
and rare gravel. Gravel is fine sub angular siltstone. ]
0.20 ES TOPSOIL ]
0.30 Stiff orange brown and grey mottled silty CLAY with ]
grey siltstone inclusions of fine gravel size. 1
0.50 D WEALD CLAY .
0.50 PP 2.3kg/cm2 n
0.70 : : : ]
Stiff to very stiff orange brown and grey mottled silty a
CLAY with orange stained and slightly fissured tabular 1
siltstone inclusions. ]
0.90 PP 2.5kg/cm2 WEALD CLAY ]
1.00 D —
1.10 PP 3.0kg/cm2 B
1.20 —— Slightly fissured reddish brown and orange brown ]
tabular MUDSTONE with black ferruginous staining ]
and occasional stiff grey silty clay partings. i
WEALD CLAY B
1.50 D —
1.90 . : ]
Fissured reddish brown/orange brown and grey u
2.00 D tabular MUDSTONE with black ferruginous staining —]
and rare stiff grey silty clay partings. i
WEALD CLAY -
...rare rootlets at 2.00m bgl ]
2.50 D ]
3.00 D -
3.50 D .
4.00 b 4.00 TTTTTTTTTTT T End ot Borehole af4om T T T T T T T T ]
Casing Water Strikes (mbgl) Chiselling (mbgl) Remarks
Diameter Depth (m) | Depth Strike Rose to Depth from Depth to




ﬁ Unit 7, Danworth Farm Borehole No.
-— Hurstpierpoint B h I L
=  BN6o9GL orenole LOg WS14
Geo-Enwronmenta'www_gesl_net Sheet 1 of 1
. Project No. Hole Type
Project Name: Southwater Phase V Co-ords: 515056E - 125996N
! GE17902 WLS
. Scale
Location: Southwater Level:
1:25
) L Logged B
Client: Berkeley Homes Southern Limited Dates: 14/01/2019 gKgOD y
Sample and In Situ Testin _
Well gNtr?I:er P 9 D(erg)th L(e[:]/)el Legend Stratum Description
Depth (m) | Type Results
Dark brown silty clay with abundant rootlets and some .
black ferruginous fragments ]
0.20 ES TOPSOIL ]
0.35 PP 0.30 Orange brown silty CLAY with abundant reddish black ]
0.40 ferruginous stained siltstone inclusions. ]
0.50 D WEALD CLAY .
Stiff orange brown and grey mottled silty CLAY with —
0.60 PP 2.0kg/cm2 some siltstone inclusions 7
WEALD CLAY i
1.00 D -
1.00 PP 4.3kg/cm2 110 n
: Orange brown with some blue grey MUDSTONE with a
some black ferruginous staining. 1
WEALD CLAY ]
1.50 D .
1.80 Orange brown, reddish brown and grey brown fissured ]
MUDSTONE with occasional firm blue grey clay ]
partings. ]
2:00 D WEALD CLAY -
2.50 D ]
3.00 D -
3.50 D ]
4.00 b 4.00 TTTTTTTTTTT T End ot Borehole af4om T T T T T T T T ]
Casing Water Strikes (mbgl) Chiselling (mbgl) Remarks
Diameter Depth (m) | Depth Strike Rose to Depth from Depth to




ﬁ Unit 7, Danworth Farm Borehole No.
-— Hurstpierpoint B h I L
=  BN6o9GL orenole LOg WS15
Geo-Enwronmenta'www_gesl_net Sheet 1 of 1
. Project No. Hole Type
Project Name: Southwater Phase V Co-ords: 515114E - 125959N
! GE17902 WLS
. Scale
Location: Southwater Level:
1:25
) L Logged B
Client: Berkeley Homes Southern Limited Dates: 14/01/2019 gKgOD y
Sample and In Situ Testin _
Well gNtr?I:er P 9 D(erg)th L(e[:]/)el Legend Stratum Description
Depth (m) | Type Results
Dark brown silty clay with abundant rootlets and some .
black ferruginous fragments. ]
0.15 ES TOPSOIL ]
0.30 Stiff to very stiff orange brown and grey mottled sandy ]
0.40 PP 2.7kg/cm2 silty CLAY with reddish black tabular siltstone T
0.50 ES inclusions, and occasional rootlets to 1.00m bgl ]
' WEALD CLAY B
0.60 D b
] 0.90 PP 3.4kg/cm2 ]
N 1.00 D —
] 1.20 Brown, reddish orange brown and grey mottled ]
| fissured MUDSTONE with reddish brown to black iron 1
|| staining. ]
- WEALD CLAY B
- 1.50 D —
5 2.00 D -
B 2.10 Orange brown to dark grey fissured MUDSTONE with ]
| reddish brown ferruginous staining. ]
| WEALD CLAY ]
] 2.50 D ]
N 3.00 D -
u 3.50 D .
B 3.70 Grey fissured MUDSTONE with reddish orange ]
— 3.80-4.00 D 3.80 ferruginous stained partings. ]
\WEALDGLAY _________ ... / N
End of Borehole at 3.80m -
Casing Water Strikes (mbgl) Chiselling (mbgl) Remarks
Diameter Depth (m) | Depth Strike Rose to Depth from Depth to




ﬁ Unit 7, Danworth Farm Borehole No.
-— Hurstpierpoint B h I L
=  BN6o9GL orenole LOg WS16
Geo-Enwronmenta'www_gesl_net Sheet 1 of 1
Project No. Hole Type
Project Name: Southwater Phase V Co-ords: 515025E - 125962N
) GE17902 WLS
. Scale
Location: Southwater Level:
1:25
) L Logged B
Client: Berkeley Homes Southern Limited Dates: 14/01/2019 gKgOD y
Sample and In Situ Testin _
Well gNtr?I:er P 9 D(erg)th L(e[:]/)el Legend Stratum Description
Depth (m) | Type Results
Dark brown silty slightly gravelly clay with abundant .
rootlets and black ferruginous fragments. Gravel is ]
fine sub angular siltstone. ]
0.20 E E
s TOPSOIL E
0.30 Stiff orange brown and grey mottled shaley sandy silty ]
CLAY with fissured tabular ferruginous stained N
0.50 D siltstone intrusions of fine to coarse gravel size. n
0.50 PP 2.2kglem2 WEALD CLAY ]
0.70 : : : ]
Stiff orange brown and grey mottled silty CLAY with a
black ferruginous fragments and rare tabular siltstone 1
inclusions of fine gravel size. i
WEALD CLAY B
1.00 D 1.00 - - - —
100 PP 1.8kglem2 Stiff orange brown anq grey m_ottled silty (_:LAY with a
’ ’ tabular siltstone inclusions of fine gravel size and ]
some soft blue grey clay partings. ]
WEALD CLAY B
1.50 D ]
1.50 PP 2.5kg/cm2 1.60 ]
. Reddish brown to grey brown fissured MUDSTONE a
with some reddish black and orange ferruginous 1
staining. n
WEALD CLAY B
2.00 D -
2.50 D .
3.00 D -
3.50 D ]
4.00 b 4.00 TTTTTTTTTTT T End ot Borehole af4om T T T T T T T T ]
Casing Water Strikes (mbgl) Chiselling (mbgl) Remarks
Diameter Depth (m) | Depth Strike Rose to Depth from Depth to




ﬁ Unit 7, Danworth Farm Borehole No.
-— Hurstpierpoint B h I L
=  BN6o9GL orenole LOg WS17
Geo-Enwronmenta'www_gesl_net Sheet 1 of 1
. Project No. Hole Type
Project Name: Southwater Phase V Co-ords: 515116E - 125917N
! GE17902 WLS
Scale
Location: Southwater Level:
1:25
) L Logged B
Client: Berkeley Homes Southern Limited Dates: 14/01/2019 gKgOD y
Sample and In Situ Testin _
Well gNtr?I:er P 9 D(erg)th L(e[:]/)el Legend Stratum Description
Depth (m) | Type Results
Dark brown silty clay with abundant rootlets and black .
ferruginous fragments. ]
0.20 ES TOPSOIL ]
0.30 Stiff orange brown and grey mottled shaley silty CLAY ]
with abundant black ferruginous fragments. 1
0.50 D WEALD CLAY .
0.50 PP 2.0kg/cm2 n
070 PP 1.9kg/cm2 0.70 Orange brown and reddish brown fissured ]
MUDSTONE with some firm blue grey clay partings. ]
WEALD CLAY ]
1.00 D -
1.30 Orange brown and grey brown mottled fissured ]
1.40 D MUDSTONE with reddish brown to black and orange ]
ferruginous staining. n
WEALD CLAY -
2.00 D -
2.50 D ]
2.70 : : ]
Orange brown, grey and reddish brown fissured a
ferruginous stained MUDSTONE. ]
WEALD CLAY ]
3.00 D -
3.50 D ]
4.00 b 4.00 TTTTTTTTTTT T End ot Borehole af4om T T T T T T T T ]
Casing Water Strikes (mbgl) Chiselling (mbgl) Remarks
Diameter Depth (m) | Depth Strike Rose to Depth from Depth to




ﬁll PATRICK PARSONS

Appendix D
Magic Map Geology Information

Flood Risk Assessment
Broadacre Southwater (Phase 5)

12345 patrickparsons.co.uk



W | [-] Geology and Soils

+'| [=] Aguifer Designation Map
(Eﬁedrnck'v Elz1t='||an|:Il

. F'nn-::lpa

Secondary 4

. Secondary B
Secondary (undifferentiated)

Unproductive

&Y .'l*-'n.rf:-"*.:uL-Frﬁ"'r e
{3
A
et Cor

b1 ]
{ Pickiurst

b | -.I
il

Parbrookss

B o i =Ll : ;
itchinghield % 1Ll o T
| . ..l-'.'- . [ ___:
e Oaks Chrige's Hos ] N
Sy "I =5 O
i - 0Nk s.G
- r'-.-llll-.nn e -
=1 P 'y i 7 L tr
. L _Southws .
.!ill:'r...rﬁf ! o = i I L LRTLE
3 ' Wanks Green =
- - : o b aplehuin
[} |_r|-§:'-” r ; |:_ 4 i
15 5 ]
: = =5 al - g =
, — 57 i =
& el i
¥ Whiteh '
: at G el
- =

Sullington

b ] Crnes

Copurioh

Bines Green

2
Hli e

- -
Tl
i r
“
=
1 L
i
|
1ol
[} 4 - ek
-] 1 3 l o —
e L VN PR 2
: 1

o
J] TE
= =
Sl '—. 1
1t = - i
L B
P
T i1 -_-
- |'-

[, ¥ —— | -
e



| Aquifer Designation Map ® SR B “'L‘Lm e 3 Greenslade Wood
(Superficial Drift) (England) 1 o ira Y = Pt
e s _{It;: hmg_ﬁEld Y ower Hill .1\ Ty Millfield Copse
Lydwicke Hanger— g :
& secondary A e Oaks <. Christ's'Hospital || 7 \.-;Q""—A
| Secondary B B ; Ups and Dowgs MEII'II'IIHEE Heath "}
Secondary (undifferentiated) 'I Plumrl"léﬁ Plain
Unknown (lakes+landship) S -.:'-.‘2'5‘ - !
Unproductive % HEIT'II{ 5 G‘-EtE' - ) Pna‘.tsn_‘nﬂ;ﬁﬁ‘ Eﬁd HD"-"E'
3 & o IS, T
L;’}!. Cook's Copse “Leech phnd Gi
g |
E Muthurst I = PRGREE
g *
i & 3
lehurst T g
sl T _,-_':':irpuﬁ Copse E Ft:- )
yf ; N _] Northfield Woady: *'i" :
. il .
b reorth L'.D{bﬂ.q.ﬂ""h ; '\_ r ' 1/ 4

"’ ﬁ"—-l:" ..‘:-;.

b % &) ~_({Baker's Shay

forsod
Cﬂtl. uid
e _‘.J b
Chuleh Copseyiga

| l’

n:le 5 E{:-psn

3

i
Grinstead

|
Fuszehiead Saw

IJ-':I-"!E"!'I.'E'”'I'I f_a_rle.

¥,

RS LAEST Crlinzion

L 'H-Ij:t_“]".

Thakeham \ ; I
) % +ommon - ' Sl L e tod EE
[ ‘-.-_ -.. .AHI;_‘ ul_th . . ¥ s . = = =M 3 - _.__:
; ‘% i # EW + =1y i 7 . y T mlHurstpierp
y 1%-:#‘-_;5-.#‘-159 | .E-lhﬂ‘tr ! AshAlrst 1%:He {hs i -! Etadﬁtﬂm —
aF , - P i T Y L | ——— - "h..i' i_i:_PTn-'m. { . II,I_ d-.
TV . =y LRUE # { BHE i | urzefield '.I"a::;l.'.lhr-J'E m s 'l I:"h.‘_r. ..‘;._ (e
V‘ el Cal e - R e | L’ ' lightingateMall iood  West Wood ’ 5Py
g strawhelTi Girove . : Hedth-Common. Jlirch Copse | Ses=sea Midibridee Royei. - = . NN
fihs ham il J ; _‘ |\ Viopdmancote
& m I'_,. l:l E s - L ""‘- # { e
T 4295 Rotk Wistol S . = < :
# i FE = Hewtlm er
e il = =
= = . == Sullingtsn W"F‘ YL pwE— = "_" e e gt R
; . ; (c) Crown Copynght and database nghts 2024, Ordnance Survey ACO0DD351168.
Y e = :
: : . ( : Powered by Landmark Solutions.
Coords: (527216,121291) Gnd Ref;TQ27212129 = _ b i g = g : n o o




[-] Groundwater Vulnerability Map
(England)

Yo, W ! TR,
Eydleionn Hanssr— e ) S . b ::

o,

ﬁ Local Information
\} .

~. Soluble Rock Risk
M ion

. Medium - High

Medium

T ; Ll : A fﬁ:ﬁ‘ f . -
.":,I" _b'_:t"' - e w.l-' . .*':'" 3 - ﬁ-" .':'# j
/ itchingfield ks ¢ 4 - ] '
T chingfield § 7

Five Gals:

e

Portsmouthr 3

Medium - Low

. Low

. Unproductive

1.

N T R RO UE N e
{_‘.*‘
L

[

s = .
AL e 1-,,! =
\ it s FV D

L

. [

\ ‘-._ S : he e o . #@N (c) Crown Copyright and database rnights 2024, Ordnance Survey A_ﬁﬂﬂ[ﬂjﬂﬁilﬁﬂ.
2 i s SN Ol Powered by Landmark Sclutions.

n:l:-'.r [523?24,1239%} Grid Ref:TQ23722399 . RO ;-.ﬁih—,i;'_i'_-,_'“ - Sy I um U g

— . i n."



ah
[
.Fl
e
b
h
L

- T
| | | — i ran

+'| [-] Source Protection Zones (D
o |

merged (England)

D S S S g . ", | g - - = I- - L Ay

. Zone I - Inner Protection Zone ] ILLhI‘”EIﬁLId j_.-*,'f.LTﬂ'-.ﬁ."E[ Hill r-'hi' RillNetd Cops
=5 _:|'
2,

Zone I - Subsurface Activity Frve Oaks J Christ's HﬂEP'tEI' 2 :
. Fone II - Quter Protection et T ! S Lo TSP LAOANTS Mannings Heath
Zone ' ; Plurmmers Plain
Zone II - Subsurface Activity i / Y e N .
= P ! i : %
B el et i 3 == 5 Mank's Gate : htony

Portsthouth-  and Hote

Zone III - Subsurface Activity = "‘ . o >
. : larns Green &
. Zone of Special Interest T Mew Roag o 'I,-*"Ljrm3 ! " S A0 Leechporni
¢ m : - eChpong G
= . s | -
2 Ty o # PR :
- = 1 = SOULRW aLEN | -
A o A . " = P > p "
Wisborough Green e S _Billingshurst_ B o | \ ||| £ Muthurst
i .I-' - i I M Y 1 ]l - :.-:l'.d-"'.- 13 FEEE]L | | [l ol
ir s fra =i LA e ay o
: el - |
= fl

CEL W] n T o N - -
ammarsiold Copse Rarbroskd——=§" i Brooks Green w R
e i 4
I . i3 ] i ik [ T
I 19 r'-1a_|:'|.|'lllr_'-|. i e = -

| &/ N :
i Lf Coneyhurst e = e,
o e [l I.'

_a_-' «.-l'- |II _ L i
. Mot SNOooo g i B - ot -.II'J-
& - ' = Balls Greeny, = i Bolney
eHawlkhurst Court o e Y - - I ——. ! i Baker's Shaw H
_Ilr _-”"--'.; —\._'l.:._- __.____-__: e | - M ¥ —__I'.I e T : = 1 ! s 1 :_
f 3 ' ™ CCOWIOI e | o R
= s

g
=
o

B
ol
]

Hedham s Beed|

Ll 11 (] ._:: 3 |
i of Whitehall - :
2l J L (] L B H I i
3 : &I T ] West Grinstead = £ 3 §
Fickhurst g o 2, = - 2 7 = A
5 o 3 - | : O R LR i = T }
:- "-rl-J'-. = e r| = i .-'l:' i 1 -y Ty I-u (= ] '--." Jul
o f Gay Sireet o = Fox Cowert " 4 = - ] o
: 5 : . & |
e 6% 5 Oy = |
5 g 1 = |
s =
, - i H
':-'_-. '|: N = ; c
2 o ha = 2 B -—-
= P T '-.'- o
"i':_'.._ " |'q.'ll -I:I FiIrtreEe Uues -\. |I =
A |j|I e .ll- 1 = | | _:
Chiltig > ey .I|| g
> Bines Green! /FParsonage Wood : Igh Lross o/ =
F g am]n ] ...I.II £l I ey
=
4 Park Fur = §Hurstpier
Ashington Ashurst Henfield Blackstone i
F, ¥
Consad Nen Tawn | .
r ! i f i W
A F 1 .;!_ 1
r j - ety I "\-\.'..l
FEl 121 Ll | i |I |
a iy Wooamancote |

Rock wiston & ; |
o - Mowtimber

\ Rackham : :



”Il PATRICK PARSONS

Appendix E
Site Plan

Flood Risk Assessment
Broadacre Southwater (Phase 5)
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GENERAL NOTES

. THIS DRAWING IS COPYRIGHT AND SHOULD NOT BE

REPRODUCED IN WHOLE OR PART VATHOUT THE
WRITTEN CONSENT OF PPCE GROUP LTD.

. AL DIMENSIONS TO BE CHECKED ON SITE AND

‘CO-ORDINATE WITH RELEVANT ARCHITECT'S

DRAWINGS. ANY DISCREPANCIES TO BE REPORTED.

7O THE ENGINEER PRIOR TO CONSTRUCTION.

1.3, ALL DIMENSIONS IN METRES UNLESS NOTED

Drainage Key
— —e — Proposed Surface Water (Public)

OTHERWISE.
1.4, ALLLEVELS IN METRES.

1.5, SIZES HEREON SHALL NOT BE MODIFIED WITHOUT
THE WRITTEN APPROVAL OF THE ENGINEER.

THIS DRAWNG IS TO BE READ IN CONJUNCTION WATH
ALL RELEVANT ENGINEERS DRAWINGS &
SPECIFICATIONS.

O Surface Water Manhole (Public)

e Proposed Foul Water (Public)
Drainage Construstion Notes

. Al materils and workmanship related to private sewers

@  FoulWater Manhole (Public)

all be in accordance wit Part H of the Bulking
Regulations and BS EN752 and best practice:

Al materials and workmanship  related to_adoptable
sewers shall be In accordance with the Design and
Construction Guidance 2020 as published by the Water
Services Association and any subsequent revisions shown
by the water authority

All sustainable drainage systems to be designed and
mainteined In accordance with CIRIA C753 The SuDS
Manual and best praciice guidance.

ANl patios and external surfaces to drain away from bulding
thresholds unless explicitly noted on the plan.

All doonvays with pattways fallng towards them to be
fitted with thresnold drains, 10 be connected to nearest SW.
inspection chamber or pipe.

6. Al parking area to be porous paving.

7. pip
area or into diffuser.

8. Land drainage to be provided in gardens where the
gradient falls towards a property.
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Patrick Parsons

I l PATRICK PARSONS | Satelliet House

2 Nexus Park
Ash Vale

File: phase 5.pfd
Network: Phase 5
Abbie Moghimi
24/06/2024

Page 1

Phase 5

Southwater

Berkeley Homes (Southern) Ltc

Rainfall Methodology F
Return Period (years) 5
Additional Flow (%) 0

Design Settings

EH-22

Cv 0.750

Time of Entry (mins) 5

.00

Maximum Time of Concentration (mins) 999.00

Maximum Rainfall (mm/hr) 5

Name Area TofE Cover
(ha) (mins) Level

(m)

S91 0.062 60.185
S70 0.062 60.421
S71 0.062 60.042
572 0.062 60.115
S73 0.062 60.397
S74 0.062 60.522
S39 60.797
S40 0.062 60.588
S41 0.062 60.088
S42 0.062 59.888
$43 0.062 59.833
S44 0.062 59.588
545 0.112 59.441
546 0.062 59.124
S47 0.062 58.913
548 0.162 57.715
S92 0.062 59.532
S89 0.162 59.073
S93 0.062 58.709
594 0.062 58.496
S75 0.064 58.951
576 0.062 58.696
S77 0.062 58.316
S78 56.831
S79 0.062 56.699
S49 0.062 57.114
S50 0.114 56.596
S51 0.062 56.486
S52 54.650
S84 54.650
S85 54.600
S55 0.062 60.243
S56 0.062 60.024
S57 0.062 59.629
S58 0.062 59.305
S59 0.062 58.778
S60 0.062 58.601
Se1 0.062 58.360
S62 0.062 58.994
S63 59.042
S64 0.062 59.332
S65 0.062 59.335

0.0
Nodes

Diameter
(mm)

1350
1350
1350
1350
1350
1200
1350
1200
1350
1200
1350
1350
1350
1350
1200
1350
1350
1350
1350
1350
1350
1350
1350
1350
1350
1350
1500
1500

3000
1350
1350
1350
1350
1350
1350
1350
1350
1350
1350
1350

Minimum Velocity (m/s) 1.00

Connection Type Level Soffits

Minimum Backdrop Height (m) 1.000
Preferred Cover Depth (m) 1.200
Include Intermediate Ground  x

Easting
(m)

515182.412
515146.126
515138.153
515124.058
515103.477
515094.995
515100.058
515085.597
515068.787
515068.586
515056.283
515040.668
515030.819
515030.819
515039.822
515073.082
515097.377
515153.786
515143.510
515125.497
515066.505
515086.535
515105.161
515127.123
515123.112
515092.494
515093.089
515092.431
515107.284
515112.881
515118.000
515027.642
515028.441
515009.823
514999.321
514989.350
514989.789
514981.151
514973.457
514975.978
514975.491
514977.441

Northing
(m)

126177.357
126213.485
126198.964
126205.845
126210.627
126215.200
126239.734
126212.832
126181.000
126167.374
126158.244
126126.645
126102.737
126054.264
126037.910
126018.645
126160.445
126132.929
126111.282
126090.322
126091.911
126081.527
126067.392
126050.720
126027.358
126017.862
125972.716
125959.297
125937.864
125907.813
125900.000
126237.296
126219.392
126216.806
126204.642
126175.891
126158.208
126138.610
126105.138
126099.415
126056.412
126038.486

Enforce best practice design rules  x

Depth
(m)

0.663
1.209
1.032
1.210
1.637
1.827
1.447
2.033
1.819
1.922
1.969
1.959
1.984
2.065
1.979
1.421
1.350
1.350
1.350
1.350
1.189
1.159
1.013
1.150
1.150
1.839
1.846
1.786
1.400
1.500
1.525
1.033
1.337
1.412
1.565
1.281
1.246
1.251
2.160
2.258
2.892
3.039

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd




Patrick Parsons File: phase 5.pfd Page 2
n PATRICK PARSONS Satelliet House Network: Phase 5 Phase 5
Y & 2 Nexus Park Abbie Moghimi Southwater
o Ash Vale 24/06/2024 Berkeley Homes (Southern) Ltc
Nodes
Name Area TofE Cover Diameter Easting Northing Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
S66 0.112 59.188 1350 514999.453 126034.089 3.147
S67 0.062 58.818 1350 515000.685 126007.708 2.988
S68 0.062 58.667 1350 515009.311 125988.660 3.004
S69 0.062 57.990 1350 515051.089 125969.275 2.696
S80 56.300 515052.664 125954.401 1.425
S81 56.300 515046.679 125940.622 1.500
S82 56.119 3000 515051914 125927.470 1.994
S83 53.923 1350 515118.751 125892.163 1.098
S53 52.937 1350 515147.813 125893.947 0.462
S54 52.964 515157.470 125893.200 0.549
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)
1.000 S91 S71 49.251 59.522 59.154 225
2.000 S70 S71 16.566 59.212 59.101 225
1.001 S71 S72 15.685 59.010 58.905 375
1.002 S72 S73 21.129 58.905 58.760 375
1.003 S73 S74 9.637 58.760 58.695 375
1.004 S74 S40 9.692 58.695 58.630 375
3.000 S39 S40 30.543 59.350 58.780 225
1.005 S40 S41 35.998 58.555 58.269 450
1.006 S41 S42 13.627 58.269 58.037 450
1.007 S42 S43 15.321 57.966 57.864 525
1.008 S43 S44 35.247 57.864 57.629 525
1.009 S44 S45 25.858 57.629 57.457 525
1.010 S45 S46 48.473 57.457 57.059 525
1.011 S46 S47 18.668 57.059 56.934 525
1.012 S47 S48 38.436 56.934 56.294 525
1.013 548 S49 19.428 56.294 55.425 525

Name Vel Cap Flow us DS I Area IAdd

(m/s)  (I/s) (I/s) Depth Depth (ha) Inflow

(m) (m) (I/s)

1.000 1.128 44.9 8.4 0.438 0.663 0.062 0.0
2.000 1.068 425 8.4 0.984 0.716 0.062 0.0
1.001 1.480 163.4 252 0.657 0.835 0.186 0.0
1.002 1.499 1655 33,6 0.835 1.262 0.248 0.0
1.003 1.486 164.1 420 1.262 1.452 0.310 0.0
1.004 1.481 163.6 504 1452 1.583 0.372 0.0
3.000 1.790 71.2 0.0 1.222 1583 0.000 0.0
1.005 1.810 2879 588 1.583 1.369 0.434 0.0
1.006 2.656 4225 67.2 1.369 1.401 0.496 0.0
1.007 1.825 395.1 75.6 1397 1.444 0.558 0.0
1.008 1.826 3954 84.0 1.444 1434 0.620 0.0
1.009 1.824 3949 924 1434 1459 0.682 0.0
1.010 2.028 439.0 107.6 1459 1.540 0.794 0.0
1.011 1.830 396.2 116.0 1.540 1.454 0.856 0.0
1.012 2.894 626.4 1244 1454 0.896 0.918 0.0
1.013 4.751 1028.5 1464 0.896 1.164 1.080 0.0

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd




Patrick Parsons File: phase 5.pfd Page 3
n PATRICK PARSONS Satelliet House Network: Phase 5 Phase 5
’ & 2 Nexus Park Abbie Moghimi Southwater
o Ash Vale 24/06/2024 Berkeley Homes (Southern) Ltc
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)
4.000 S92 S89 62.762 58.182 57.873 225
4.001 S89 S93 23.962 57.723 57.359 375
4.002 S93 S94 27.637 57.359 57.146 375
4.003 S94 S78 39.646 57.146 55.831 375
5.000 S75 S76 22.562 57.762 57.612 225
5.001 S76 S77 23.383 57.537 57.303 300
5.002 S77 S78 27.754 57.303 55.906 300
4.004 S78 S79 23.743 55.681 55.549 525
4.005 S79 S49 32.056 55.549 55.425 525
1.014 S49 S50 45.150 55.275 54.750 675
1.015 S50 S51 13.435 54.750 54.700 675
1.016 S51 S52 26.077 54700 53.825 675
1.018 S84 S85 9.393 53.150 53.075 300
1.019 S85 S83 8.061 53.075 52.825 300
6.000 S55 S56 17.922 59.210 58.762 225
6.001 S56 S57 18.797 58.687 58.217 300
6.002 S57 S58 16.071 58.217 57.815 300
6.003 S58 S59 30.430 57.740 57.572 375
6.004 S59 S60 17.689 57.497 57.355 450
6.005 S60 S61 21.417 57.355 57.109 450
6.006 S61 S62 34.345 57.109 56.834 450
6.007 S62 S63 6.254 56.834 56.784 450
6.008 S63 S64 43.006 56.784 56.440 450
Name Vel Cap Flow us DS ZArea IAdd
(m/s)  (I/s) (I/s) Depth Depth (ha) Inflow
(m) (m) (I/s)
4,000 0.913 36.3 84 1125 0.975 0.062 0.0
4,001 2.236 246.9 304 0.975 0.975 0.224 0.0
4.002 1.589 175.5 38.8 0.975 0.975 0.286 0.0
4.003 3.310 365.6 47.2 0.975 0.625 0.348 0.0
5.000 1.064 42.3 8.7 0.964 0.859 0.064 0.0
5.001 1.573 111.2 17.1  0.859 0.713 0.126 0.0
5.002 3.543 250.4 255 0.713 0.625 0.188 0.0
4.004 1.667 360.8 726 0.625 0.625 0.536 0.0
4,005 1.388 300.5 81.0 0.625 1.164 0.598 0.0
1.014 2.827 1011.6 2358 1.164 1.171 1.740 0.0
1.015 1.594 570.3 251.3 1.171 1.111 1.854 0.0
1.016 4.811 1721.7 259.7 1.111 0.150 1.916 0.0
1.018 1.403 99.2 0.0 1.200 1.225 0.000 0.0
1.019 2.778 196.4 0.0 1.225 0.798 0.000 0.0
6.000 2.074 82.5 84 0808 1.037 0.062 0.0
6.001 2.493 176.2 16.8 1.037 1.112 0.124 0.0
6.002 2.494 176.3 25.2 1112 1.190 0.186 0.0
6.003 1.343 148.3 33.6 1190 0.831 0.248 0.0
6.004 1.820 289.4 42.0 0.831 0.796 0.310 0.0
6.005 2.179 346.6 504 0.796 0.801 0.372 0.0
6.006 1.818 289.1 58.8 0.801 1.710 0.434 0.0
6.007 1.816 288.9 67.2 1710 1.808 0.496 0.0
6.008 1.817 288.9 67.2 1808 2.442 0.496 0.0

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd




Patrick Parsons File: phase 5.pfd Page 4
n PATRICK PARSONS Satelliet House Network: Phase 5 Phase 5
’ & 2 Nexus Park Abbie Moghimi Southwater
o Ash Vale 24/06/2024 Berkeley Homes (Southern) Ltc
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)
6.009 S64 S65 18.032 56.440 56.296 450
6.010 S65 S66 22.446 56.296 56.116 450
6.011 S66 S67 26.410 56.041 55.830 525
6.012 S67 S68 20.910 55.830 55.663 525
6.013 S68 S69 46.057 55.663 55.294 525
6.014 S69 S80 14.957 55.294 54.875 525
6.016 S81 S82 14.155 54.800 54.725 450
6.017 S82 S83 75.589 54.125 52.825 300
1.020 S83 S53 29.117 52.825 52.475 300
1.021 S53 S54 9.685 52.475 52.415 300
Name Vel Cap Flow us DS ZArea IAdd
(m/s)  (l/s) (I/s) Depth Depth (ha) Inflow
(m) (m) (1/s)
6.009 1.815 288.7 75.6 2442 2589 0.558 0.0
6.010 1.819 289.3 84.0 2589 2.622 0.620 0.0
6.011 2.000 433.1 99.2 2.622 2463 0.732 0.0
6.012 2.000 433.0 107.6 2.463 2479 0.794 0.0
6.013 2.003 433.7 116.0 2.479 2171 0.856 0.0
6.014 3.757 813.3 1244 2.171 0900 0.918 0.0
6.016 1.476 234.8 0.0 1.050 0.944 0.000 0.0
6.017 2.065 146.0 0.0 1.694 0.798 0.000 0.0
1.020 1.725 1219 0.0 0.798 0.162 0.000 0.0
1.021 1.235 87.3 0.0 0.162 0.249 0.000 0.0
Pipeline Schedule
Link Length Slope Dia Link USCL USIL USDepth DSCL DSIL DS Depth
(m)  (1:X) (mm) Type (m) (m) (m) (m) (m) (m)
1.000 49.251 225 60.185 59.522 0.438 60.042 59.154 0.663
2.000 16.566 225 60.421 59.212 0.984 60.042 59.101 0.716
1.001 15.685 375 60.042 59.010 0.657 60.115 58.905 0.835
1.002 21.129 375 60.115 58.905 0.835 60.397 58.760 1.262
1.003  9.637 375 60.397 58.760 1.262 60.522 58.695 1.452
1.004 9.692 375 60.522 58.695 1.452 60.588 58.630 1.583
3.000 30.543 225 60.797 59.350 1.222 60.588 58.780 1.583
1.005 35.998 450 60.588 58.555 1.583 60.088 58.269 1.369
1.006 13.627 450 60.088 58.269 1.369 59.888 58.037 1.401
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
1.000 S91 1350 Manhole S71 1350 Manhole
2.000 S70 1350 Manhole S71 1350 Manhole
1.001 S71 1350 Manhole S72 1350 Manhole
1.002 S72 1350 Manhole S73 1350 Manhole
1.003 S73 1350 Manhole S74 1200 Manhole
1.004 S74 1200 Manhole S40 1200 Manhole
3.000 S39 1350 Manhole S40 1200 Manhole
1.005 sS40 1200 Manhole S41 1350 Manhole
1.006 S41 1350 Manhole S42 1200 Manhole

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd
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Patrick Parsons
Satelliet House
2 Nexus Park

Ash Vale

File: phase 5.pfd
Network: Phase 5
Abbie Moghimi
24/06/2024

Page 5
Phase 5
Southwater

Berkeley Homes (Southern) Ltc

Link

1.007
1.008
1.009
1.010
1.011
1.012
1.013
4.000
4.001
4.002
4.003
5.000
5.001
5.002
4.004
4.005
1.014
1.015
1.016

1.018
1.019
6.000
6.001
6.002

Length Slope Dia

(m)
15.321
35.247
25.858
48.473
18.668
38.436
19.428
62.762
23.962
27.637
39.646
22.562
23.383
27.754
23.743
32.056
45.150
13.435
26.077

9.393
8.061
17.922
18.797
16.071

Link

1.007
1.008
1.009
1.010
1.011
1.012
1.013
4.000
4.001
4.002
4.003
5.000
5.001
5.002
4.004
4.005
1.014
1.015
1.016

1.018
1.019
6.000
6.001
6.002

(1:X) (mm)
525
525
525
525
525
525
525
225
375
375
375
225
300
300
525
525
675
675
675
300
300
225
300
300
us Dia
Node (mm)
S42 1200
S43 1350
S44 1350
S45 1350
S46 1350
S47 1200
S48 1350
S92 1350
S89 1350
S93 1350
S94 1350
S75 1350
S76 1350
S77 1350
S78 1350
S79 1350
S49 1350
S50 1500
S51 1500
S84
S85 3000
S55 1350
S56 1350
S57 1350

Link
Type

Node
Type
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole

Junction

Manhole
Manhole
Manhole
Manhole

Pipeline Schedule

Us CL
(m)
59.888
59.833
59.588
59.441
59.124
58.913
57.715
59.532
59.073
58.709
58.496
58.951
58.696
58.316
56.831
56.699
57.114
56.596
56.486

54.650
54.600
60.243
60.024
59.629

MH
Type

USIL US Depth
(m) (m)

57.966 1.397
57.864 1.444
57.629 1434
57.457 1.459
57.059 1.540
56.934 1.454
56.294 0.896
58.182 1.125
57.723 0.975
57.359 0.975
57.146 0.975
57.762 0.964
57.537 0.859
57.303 0.713
55.681 0.625
55.549 0.625
55.275 1.164
54.750 1.171
54.700 1.111
53.150 1.200
53.075 1.225
59.210 0.808
58.687 1.037
58.217 1.112
DS Dia
Node (mm)
S43 1350
S44 1350
S45 1350
S46 1350
S47 1200
S48 1350
S49 1350
S89 1350
S93 1350
S94 1350
S78 1350
S76 1350
S77 1350
S78 1350
S79 1350
S49 1350
S50 1500
S51 1500
S52
sS85 3000
S83 1350
S56 1350
S57 1350
S58 1350

DS CL
(m)
59.833
59.588
59.441
59.124
58.913
57.715
57.114
59.073
58.709
58.496
56.831
58.696
58.316
56.831
56.699
57.114
56.596
56.486
54.650

54.600
53.923
60.024
59.629
59.305

Node
Type
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole

Junction

Manhole
Manhole
Manhole
Manhole
Manhole

DSIL DS Depth
(m) (m)

57.864 1.444
57.629 1.434
57.457 1.459
57.059 1.540
56.934 1.454
56.294 0.896
55.425 1.164
57.873 0.975
57.359 0.975
57.146 0.975
55.831 0.625
57.612 0.859
57.303 0.713
55.906 0.625
55.549 0.625
55.425 1.164
54.750 1.171
54.700 1.111
53.825 0.150
53.075 1.225
52.825 0.798
58.762 1.037
58.217 1.112
57.815 1.190
MH
Type
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I l PATRICK PARSONS Satelliet House Network: Phase 5 Phase 5
’ & 2 Nexus Park Abbie Moghimi Southwater
Ash Vale 24/06/2024 Berkeley Homes (Southern) Ltc

Pipeline Schedule

Link Length Slope Dia Link USCL USIL USDepth DSCL DSIL DS Depth

(m)  (1:X) (mm) Type (m) (m) (m) (m) (m) (m)
6.003 30.430 375 59.305 57.740 1.190 58.778 57.572 0.831
6.004 17.689 450 58.778 57.497 0.831 58.601 57.355 0.796
6.005 21.417 450 58.601 57.355 0.796 58.360 57.109 0.801
6.006 34.345 450 58.360 57.109 0.801 58.994 156.834 1.710
6.007 6.254 450 58.994 56.834 1.710 59.042 56.784 1.808
6.008 43.006 450 59.042 56.784 1.808 59.332 56.440 2.442
6.009 18.032 450 59.332 56.440 2.442 59.335 56.296 2.589
6.010 22.446 450 59.335 56.296 2.589 59.188 56.116 2.622
6.011 26.410 525 59.188 56.041 2.622 58.818 55.830 2.463
6.012 20.910 525 58.818 55.830 2.463 58.667 55.663 2.479
6.013 46.057 525 58.667 55.663 2.479 57.990 55.294 2.171
6.014 14.957 525 57.990 55.294 2.171 56.300 54.875 0.900
6.016 14.155 450 56.300 54.800 1.050 56.119 54.725 0.944
6.017 75.589 300 56.119 54.125 1.694 53.923 52.825 0.798
1.020 29.117 300 53.923 52.825 0.798 52.937 52.475 0.162
1.021 9.685 300 52.937 52.475 0.162 52.964 52.415 0.249

Link us Dia Node MH DS Dia Node MH

Node (mm) Type Type Node (mm) Type Type

6.003 S58 1350 Manhole S59 1350 Manhole

6.004 S59 1350 Manhole S60 1350 Manhole

6.005 S60 1350 Manhole S61 1350 Manhole

6.006 S61 1350 Manhole S62 1350 Manhole

6.007 S62 1350 Manhole S63 1350 Manhole

6.008 S63 1350 Manhole S64 1350 Manhole

6.009 S64 1350 Manhole S65 1350 Manhole

6.010 S65 1350 Manhole S66 1350 Manhole

6.011 S66 1350 Manhole S67 1350 Manhole

6.012 S67 1350 Manhole S68 1350 Manhole

6.013 S68 1350 Manhole S69 1350 Manhole

6.014 S69 1350 Manhole S80 Junction

6.016 S81 Junction S82 3000 Manhole

6.017 S82 3000 Manhole S83 1350 Manhole

1.020 S83 1350 Manhole S53 1350 Manhole

1.021 S53 1350 Manhole S54 Junction

Manhole Schedule
Node Easting Northing CL Depth  Dia Connections Link IL Dia

(m) (m) (m) (m)  (mm) (m)  (mm)
S91  515182.412 126177.357 60.185 0.663 1350

0 | 1.000 59.522 225
S70 515146.126 126213.485 60.421 1.209 1350

0 0 | 2.000 59.212 225
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I l PATRICK PARSONS Satelliet House Network: Phase 5 Phase 5
Y & 2 Nexus Park Abbie Moghimi Southwater
Ash Vale 24/06/2024 Berkeley Homes (Southern) Ltc
Manhole Schedule
Node Easting Northing CL Depth Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
S71 515138.153 126198.964 60.042 1.032 1350 1 1| 2.000 59.101 225
°\®\ 2 1 1.000 59.154 225
2
0 | 1.001 59.010 375
S72 515124.058 126205.845 60.115 1.210 1350 1| 1.001 58.905 375
0
<,
0 | 1.002 58.905 375
S73 515103.477 126210.627 60.397 1.637 1350 1| 1.002 58.760 375
0
o~
0 | 1.003 58.760 375
S74 515094.995 126215.200 60.522 1.827 1200 1| 1.003 58.695 375
OK@\1
0| 1.004 58.695 375
S39 515100.058 126239.734 60.797 1.447 1350
0 0 | 3.000 59.350 225
S40 515085.597 126212.832 60.588 2.033 1200 1 1| 3.000 58.780 225
¢/z 2 | 1.004 58.630 375
0 0 | 1.005 58.555 450
S41 515068.787 126181.000 60.088 1.819 1350 @1 1| 1.005 58.269 450
0 0  1.006 58.269 450
S42 515068.586 126167.374 59.888 1.922 1200 1 1| 1.006 58.037 450
0
0 | 1.007 57.966 525
S43 515056.283 126158.244 59.833 1.969 1350 ) 1| 1.007 57.864 525
0 0 | 1.008 57.864 525
S44 515040.668 126126.645 59.588 1.959 1350 ¢1 1| 1.008 57.629 525
0 0| 1.009 57.629 525
S45 515030.819 126102.737 59.441 1.984 1350 ?5 1| 1.009 57.457 525
0 0| 1.010 57.457 525
S46 515030.819 126054.264 59.124 2.065 1350 C‘QA 1| 1.010 57.059 525
0 0| 1.011 57.059 525
S47 515039.822 126037.910 58.913 1979 1200 1 11011 56.934 525
&0
0| 1.012 56.934 525
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Patrick Parsons File: phase 5.pfd Page 8
I l PATRICK PARSONS Satelliet House Network: Phase 5 Phase 5
Y & 2 Nexus Park Abbie Moghimi Southwater
Ash Vale 24/06/2024 Berkeley Homes (Southern) Ltc
Manhole Schedule
Node Easting Northing CL Depth Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
S48 515073.082 126018.645 57.715 1.421 1350 1| 1.012 56.294 525
1
R
0 | 1.013 56.294 525
S92 515097.377 126160.445 59.532 1.350 1350
o,
0 | 4000 58.182 225
S89 515153.786 126132.929 59.073 1.350 1350 1| 4.000 57.873 225
1 < Z
0 0| 4.001 57.723 375
S93 515143.510 126111.282 58.709 1.350 1350 1 114001 57.359 375
0 0 | 4002 57.359 375
S94 515125.497 126090.322 58.496 1.350 1350 1 1| 4.002 57.146 375
0 0 | 4.003 57.146 375
S75 515066.505 126091.911 58.951 1.189 1350
Q.
0 | 5.000 57.762 225
S76 515086.535 126081.527 58.696 1.159 1350 15000 57.612 225
1 Q S
0
0  5.001 57.537 300
S77 515105.161 126067.392 58.316 1.013 1350 ) 15001 57.303 300
0
0 | 5.002 57.303 300
S78 515127.123 126050.720 56.831 1.150 1350 \ 2 1| 5.002 55.906 300
\gb 2 | 4.003 55.831 375
0 0 | 4.004 55.681 525
S79 515123.112 126027.358 56.699 1.150 1350 1 1| 4.004 55.549 525
0é é
0 | 4.005 55.549 525
S49 515092.494 126017.862 57.114 1.839 1350 1| 4.005 55.425 525
) ‘@/1 2 | 1.013 55.425 525
0 0| 1.014 55.275 675
S50 515093.089 125972.716 56.596 1.846 1500 q‘D 1| 1.014 54.750 675
0 0| 1.015 54.750 675
S51 515092.431 125959.297 56.486 1.786 1500 1 1| 1.015 54.700 675
0 0| 1.016 54.700 675
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I l PATRICK PARSONS Satelliet House Network: Phase 5 Phase 5
Y & 2 Nexus Park Abbie Moghimi Southwater
Ash Vale 24/06/2024 Berkeley Homes (Southern) Ltc
Manhole Schedule
Node Easting Northing CL Depth Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
S52 515107.284 125937.864 54.650 1.400 1\ 1.016 53.825 675
S84 515112.881 125907.813 54.650 1.500
0 1.018 53.150 300
S85 515118.000 125900.000 54.600 1.525 3000 1@ 1.018 53.075 300
0 1.019 53.075 300
S55 515027.642 126237.296 60.243 1.033 1350
? 6.000 59.210 225
S56 515028.441 126219.392 60.024 1.337 1350 1 6.000 58.762 225
O
6.001 58.687 300
S57 515009.823 126216.806 59.629 1.412 1350 6.001 58.217 300
K 1
’ 6.002 58217 300
S58 514999.321 126204.642 59.305 1.565 1350 1 6.002 57.815 300
0 6.003 57.740 375
S59 514989.350 126175.891 58.778 1.281 1350 ?5 6.003 57.572 375
0 6.004 57.497 450
S60 514989.789 126158.208 58.601 1.246 1350 5¢ 6.004 57.355 450
0 6.005 57.355 450
S61 514981.151 126138.610 58.360 1.251 1350 gé 6.005 57.109 450
0 6.006 57.109 450
S62 514973.457 126105.138 58.994 2.160 1350 Q& 6.006 56.834 450
0 6.007 56.834 450
S63 514975.978 126099.415 59.042 2.258 1350 1@ 6.007 56.784 450
0 6.008 56.784 450
S64 514975.491 126056.412 59.332 2.892 1350 é@ 6.008 56.440 450
0 6.009 56.440 450
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I l PATRICK PARSONS Satelliet House Network: Phase 5 Phase 5
’ & 2 Nexus Park Abbie Moghimi Southwater
Ash Vale 24/06/2024 Berkeley Homes (Southern) Ltc

Manhole Schedule

Node Easting Northing CL Depth Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
S65 514977.441 126038.486 59.335 3.039 1350 1| 6.009 56.296 450

0 | 6.010 56.296 450

S66 514999.453 126034.089 59.188 3.147 1350 1 6.010 56.116 450

0 | 6.011 56.041 525

S67 515000.685 126007.708 58.818 2.988 1350 1] 6.011 55.830 525

oD |

0 | 6.012 55.830 525

S68 515009.311 125988.660 58.667 3.004 1350 1 6.012 55.663 525

o

0 | 6.013 55.663 525

S69 515051.089 125969.275 57.990 2.696 1350 1 6.013 55.294 525

0 | 6.014 55.294 525

S80 515052.664 125954.401 56.300 1.425 1 6.014 54.875 525

S81 515046.679 125940.622 56.300 1.500

0 | 6.016 54.800 450

S82 515051.914 125927.470 56.119 1.994 3000 1 6.016 54.725 450

o

0 | 6.017 54.125 300
1 6.017 52.825 300
1.019 52.825 300

g

S83 515118.751 125892.163 53.923 1.098 1350

0 | 1.020 52.825 300

S53 515147.813 125893.947 52.937 0.462 1350 1 1.020 52.475 300

¢ ¢

o

0 | 1.021 52.475 300
S54 515157.470 125893.200 52.964 0.549 1 1.021 52415 300

Simulation Settings

Rainfall Methodology FEH-22 Analysis Speed Normal Additional Storage (m¥ha) 0.0
Summer CV  0.750 Skip Steady State  x Check Discharge Rate(s) x
Winter CV  0.840 Drain Down Time (mins) 10080 Check Discharge Volume  x

Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440
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I l PATRICK PARSONS Satelliet House Network: Phase 5 Phase 5
’ & 2 Nexus Park Abbie Moghimi Southwater
Ash Vale 24/06/2024 Berkeley Homes (Southern) Ltc

Return Period Climate Change Additional Area Additional Flow

(years) (cc %) (A %) (Q%)
2 0 0 0
30 0 0 0
100 40 0 0
Node S82 Online Hydro-Brake® Control
Flap Valve x Objective  (HE) Minimise upstream storage
Replaces Downstream Link v/ Sump Available v
Invert Level (m) 54.125 Product Number CTL-SHE-0092-5000-2000-5000
Design Depth (m) 2.000 Min Outlet Diameter (m) 0.150
Design Flow (I/s) 5.0 Min Node Diameter (mm) 1200

Node S85 Online Hydro-Brake® Control

Flap Valve x Objective  (HE) Minimise upstream storage
Replaces Downstream Link v/ Sump Available v
Invert Level (m) 53.075 Product Number CTL-SHE-0281-5000-2000-5000
Design Depth (m) 2.000 Min Outlet Diameter (m) 0.300
Design Flow (I/s) 50.0 Min Node Diameter (mm) 2100

Node S81 Flow through Pond Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Porosity 1.00 Main Channel Length (m) 50.000
Side Inf Coefficient (m/hr) 0.00000 Invert Level (m) 54.800 Main Channel Slope (1:X) 500.0
Safety Factor 1.0 Time to half empty (mins) 495 Main Channeln 0.600
Inlets
S80
Depth Area Inf Area Depth Area InfArea Depth Area InfArea Depth Area Inf Area
(m)  (m?) (m?) (m)  (m?) (m?) (m)  (m?) (m?) (m) (m?) (m?)
0.000 393.9 0.0 0.400 570.1 0.0 0.800 772.1 0.0 1.200 999.3 0.0
0.100 435.0 0.0 0.500 618.2 0.0 0.900 826.6 0.0 1.300 1060.0 0.0
0.200 478.4 0.0 0.600 668.0 0.0 1.000 882.6 0.0 1.400 11223 0.0
0.300 5235 0.0 0.700 7193 0.0 1.100 940.1 0.0 1.490 1180.9 0.0
Node S84 Flow through Pond Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Porosity 1.00 Main Channel Length (m) 50.000
Side Inf Coefficient (m/hr) 0.00000 Invert Level (m) 53.150 Main Channel Slope (1:X) 500.0
Safety Factor 1.0 Time to half empty (mins) 114 Main Channeln 0.600
Inlets
S52
Depth Area InfArea Depth Area InfArea Depth Area InfArea Depth Area Inf Area
(m)  (m?) (m?) (m)  (m?) (m?) (m) (m?) (m?) (m) (m?) (m?)
0.000 585.7 0.0 0.400 745.2 0.0 0.800 921.5 0.0 1.200 11139 0.0
0.100 623.5 0.0 0.500 787.7 0.0 0.900 968.1 0.0 1.300 1164.6 0.0
0.200 663.0 0.0 0.600 831.3 0.0 1.000 1015.7 0.0 1.400 1216.2 0.0
0.300 703.6 0.0 0.700 875.9 0.0 1.100 1064.3 0.0 1.500 1268.8 0.0
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Phase 5

Southwater

Berkeley Homes (Southern) Ltc

Results for 2 year Critical Storm Duration. Lowest mass balance: 99.82%

Node Event us Peak
Node (mins)

15 minute winter S91
15 minute winter S70
15 minute winter S71
15 minute winter S72
15 minute winter S73
15 minute winter S74
15 minute summer S39
15 minute winter S40
15 minute winter S41
15 minute winter S42
15 minute winter S43
15 minute winter S44
15 minute winter S45
15 minute winter S46
15 minute winter S47
15 minute winter S48
15 minute winter S92
15 minute winter S89
15 minute winter S93
15 minute winter S94
15 minute winter S75
15 minute winter S76
15 minute winter S77
15 minute winter S78
15 minute winter S79

Link Event us Link
(Upstream Depth) Node
15 minute winter S91 1.000
15 minute winter S70 2.000
15 minute winter S71 1.001
15 minute winter S72 1.002
15 minute winter S73 1.003
15 minute winter S74 1.004
15 minute summer S39 3.000
15 minute winter S40 1.005
15 minute winter S41 1.006
15 minute winter S42 1.007
15 minute winter S43 1.008
15 minute winter S44 1.009
15 minute winter S45 1.010
15 minute winter S46 1.011
15 minute winter S47 1.012
15 minute winter S48 1.013
15 minute winter S92 4.000
15 minute winter S89 4.001
15 minute winter S93 4.002
15 minute winter S94 4.003
15 minute winter S75 5.000
15 minute winter S76 5.001
15 minute winter S77 5.002
15 minute winter S78 4.004
15 minute winter S79 4.005

Level Depth Inflow Node
(m) (m) (I/s) Vol (m?)
11 59.590 0.068 9.1 0.0973
10 59.285 0.073 9.1 0.1041
10 59.120 0.110 26.5 0.1570
11 59.029 0.124 35.3 0.1774
11 58.915 0.155 439 0.2223
11 58.857 0.162 52.8 0.1837
1 59.350 0.000 0.0 0.0000
11 58.702 0.147 61.6 0.1660
11 58.406 0.137 70.4 0.1955
11 58.143 0.177 79.0 0.1999
11 58.040 0.176 87.6 0.2513
11 57.817 0.188 96.0 0.2687
11 57.640 0.183 110.5 0.2623
12 57.269 0.210 1174 0.3008
12 57.102 0.168 1254 0.1904
12 56.438 0.144 1447 0.2066
11 58.257 0.075 9.1 0.1069
10 57.813 0.090 31.7 0.1284
10 57.487 0.128 40.5 0.1838
11 57.241 0.095 48.8 0.1356
10 57.835 0.073 9.4 0.1049
10 57.623 0.086 18.3 0.1235
10 57.371 0.068 27.2 0.0971
11 55.859 0.178 76.0 0.2546
11 55.748 0.199 85.0 0.2848
DS  Outflow Velocity Flow/Cap
Node (1/s) (m/s)
S71 8.8 0.878 0.196
S71 8.9 0.830 0.210
S72 26.3 0.903 0.161
S73 35.3 0.946 0.213
S74 44.2 0.997 0.270
S40 53.0 1.251 0.324
S40 0.0 0.000 0.000
S41 61.8 1.448 0.215
S42 70.4 1.869 0.167
543 79.0 1.244 0.200
S44 87.4 1.319 0.221
S45 95.0 1.407 0.241
S46 109.6 1.494 0.250
S47 118.3 1.689 0.299
S48 126.1 2.343 0.201
S49 145.6 3.229 0.142
S89 8.5 0.750 0.235
S93 314 1.180 0.127
S94 40.2 1.465 0.229
S78 49.2 2.303 0.135
S76 9.2 0.842 0.217
S77 18.1 1.265 0.162
S78 26.8 2.299 0.107
S79 76.4 1.097 0.212
S49 84.3 1.181 0.281

Flood Status
(md)
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK

Link Discharge
Vol (m3) Vol (m?3)
0.4920
0.1781
0.4581
0.7906
0.4278
0.4112
0.0000
1.5378
0.5140
0.9731
2.3355
1.7628
3.5604
1.3100
2.0718
0.8765
0.7145
0.6411
0.7618
0.8470
0.2464
0.3352
0.3235
1.6543
2.2975
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Southwater
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Results for 2 year Critical Storm Duration. Lowest mass balance: 99.82%

Node Event

15 minute winter
15 minute winter
15 minute winter
30 minute winter
120 minute winter
120 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
360 minute winter
360 minute winter
360 minute winter
120 minute winter

Link Event us
(Upstream Depth) Node
15 minute winter S49
15 minute winter S50
15 minute winter S51
30 minute winter S52
120 minute winter S84
120 minute winter  S85
15 minute winter ~ S55
15 minute winter S56
15 minute winter S57
15 minute winter S58
15 minute winter S59
15 minute winter S60
15 minute winter  S61
15 minute winter  S62
15 minute winter S63
15 minute winter S64
15 minute winter S65
15 minute winter S66
15 minute winter S67
15 minute winter  S68
15 minute winter  S69
360 minute winter  S80
360 minute winter S81
360 minute winter S82
120 minute winter S83

us Peak Level Depth Inflow
Node (mins) (m) (m) (1/s)
S49 12 55,504 0.229 235.2
S50 12 55.054 0.304 250.3
S51 12 54.882 0.182 258.7
S52 25 53.556 0.306 207.3
S84 90 53.447 0.297 94.7
S85 90 53.425 0.350 47.5
S55 10 59.262 0.052 9.1
S56 10 58.751 0.064 18.1
S57 10 58.300 0.083 27.1
S58 11 57.869 0.129 35.8
S59 11 57.624 0.127 443
S60 11 57.480 0.125 53.1
S61 11 57.255 0.146 62.0
S62 11 57.010 0.176 71.0
S63 11 56.939 0.155 70.8
S64 11 56.616 0.176 79.1
S65 12 56.476 0.180 86.3
S66 11 56.225 0.184 99.8
S67 12 56.025 0.195 107.4
S68 12 55.859 0.196 115.7
S69 12 55438 0.144 123.8
S80 344 55.156 0.281 24.6
S81 344 55.156 0.356 26.1
S82 344 55.159 1.034 13.5
S83 92 52965 0.140 50.9
Link DS  Outflow
Node (1/s)
1.014 S50 237.3
1.015 S51 251.6
1.016 S52 259.4
Flow through pond S84 112.8
1.018 S85 47.5
Hydro-Brake® S83 47.4
6.000 S56 9.0
6.001 S57 18.0
6.002 S58 26.7
6.003 S59 35.7
6.004 S60 44.5
6.005 S61 53.4
6.006 S62 62.4
6.007 S63 70.8
6.008 S64 70.5
6.009 S65 78.1
6.010 S66 86.5
6.011 S67 100.3
6.012 S68 108.6
6.013 S69 116.7
6.014 S80 124.6
Flow through pond S81 20.9
6.016 S82 13.5
Hydro-Brake® S83 4.1
1.020 S53 51.0

Node
Vol (m3)
0.3271
0.5380
0.3216
0.0000
0.0000
2.4721
0.0739
0.0920
0.1192
0.1846
0.1810
0.1783
0.2093
0.2525
0.2220
0.2521
0.2581
0.2627
0.2791
0.2802
0.2063
0.0000
0.0000
7.3127
0.2000

(m/s)
1.813
2.174
3.470
0.043
0.760

1.342
1.338
1.749
1.097
1.233
1.332
1.222
1.337
1.333
1.343
1.542
1.434
1.484
1.930
2.989
0.019
0.706

1.375

Flood
(m?)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Velocity Flow/Cap

0.235
0.441
0.151
0.084
0.479

0.109
0.102
0.152
0.240
0.154
0.154
0.216
0.245
0.244
0.270
0.299
0.232
0.251
0.269
0.153
0.020
0.057

0.418

Status

OK
OK
OK
OK
OK

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

OK

Link
Vol (m3)
5.9244
1.5691
1.9505
140.5953
0.6610

Discharge
Vol (m3)

0.1200
0.2536
0.2456
0.9897
0.6385
0.8604
1.7560
0.3315
2.2769
1.0498
1.2599
1.8466
1.5297
2.7960
0.8851
140.9628
2.0607

1.0783
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Phase 5

Southwater

Berkeley Homes (Southern) Ltc

Results for 2 year Critical Storm Duration. Lowest mass balance: 99.82%

Node Event us

Node (mins)
90 52.648

120 minute winter S53
120 minute winter S54

Link Event

(Upstream Depth)
120 minute winter

us Link

Node

S53 1.021 S54

90 52.577

Depth Inflow Node
(m) (I/s) Vol (m?)
0.173 51.0 0.2469
0.162 50.9 0.0000

Outflow Velocity Flow/Cap
(1/s) (m/s)
50.9 1.260 0.584

Flood Status
(md)
0.0000 OK
0.0000 OK

Link Discharge
Vol (m3) Vol (m3)
0.3915 440.5
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Phase 5

Southwater

Berkeley Homes (Southern) Ltc

: 99.82%

Flood
(md)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Status

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

Link
Vol (m3)

Discharge
Vol (m?)

2 Nexus Park Abbie Moghimi
Ash Vale 24/06/2024

Results for 30 year Critical Storm Duration. Lowest mass balance
Node Event us Peak Level Depth Inflow Node

Node (mins) (m) (m) (I/s) Vol (m3)

15 minute winter S91 10 59.638 0.116 23.8 0.1664

15 minute winter S70 10 59.339 0.127 23.8 0.1820

15 minute winter S71 10 59.209 0.199 69.8  0.2846

15 minute winter S72 11 59.138 0.233 92.9 0.3329

15 minute winter S73 11 59.067 0.307 1148 0.4390

15 minute winter S74 11 58999 0.304 137.8 0.3436

15 minute summer S39 1 59.350 0.000 0.0 0.0000

15 minute winter S40 11 58.813 0.258 160.8 0.2918

15 minute winter S41 11 58.517 0.248 184.0 0.3547

15 minute winter S42 11 58.293 0.327 206.7 0.3700

15 minute winter S43 11 58.185 0.321 229.4  0.4598

15 minute winter S44 11 57977 0.348 2518 0.4985

15 minute winter S45 11 57.798 0.341 291.2 0.4883

15 minute winter S46 11 57.439 0.380 311.6 0.5433

15 minute winter S47 11 57.231 0.297 330.5 0.3354

15 minute winter S48 11 56.543 0.249 386.4 0.3569

15 minute winter S92 11 58.313 0.131 23.8 0.1879

15 minute winter S89 10 57.882 0.159 83.8 0.2274

15 minute winter S93 10 57.583 0.224 106.9 0.3203

15 minute winter S94 10 57.302 0.156 128.8 0.2237

15 minute winter S75 10 57.890 0.128 24.6 0.1834

15 minute winter S76 10 57.684 0.147 47.8 0.2103

15 minute winter S77 10 57.417 0.114 71.2 0.1633

15 minute winter S78 11 56.013 0.332 198.5 0.4745

15 minute winter S79 11 55911 0.362 223.2 0.5175
Link Event us Link DS  Outflow Velocity Flow/Cap

(Upstream Depth) Node Node (1/s) (m/s)

15 minute winter S91 1.000 S71 23.1 1.133 0.514
15 minute winter S70 2.000 S71 23.4 1.059 0.551
15 minute winter S71 1.001 S72 69.2 1.060 0.423
15 minute winter S72 1.002 S73 92.3 1.091 0.557
15 minute winter S73 1.003 S74 115.4 1.201 0.704
15 minute winter S74 1.004 S40 138.4 1.562 0.846
15 minute summer S39 3.000 S40 0.0 0.000 0.000
15 minute winter S40 1.005 541 161.6 1.762 0.561
15 minute winter S41 1.006 S42 184.4 2.089 0.436
15 minute winter S42 1.007 S43 207.0 1.479 0.524
15 minute winter S43 1.008 S44 229.4 1.580 0.580
15 minute winter S44 1.009 S45 250.8 1.685 0.635
15 minute winter S45 1.010 S46 289.2 1.841 0.659
15 minute winter S46 1.011 s47 309.1 2.117 0.780
15 minute winter S47 1.012 548 330.5 2.936 0.528
15 minute winter S48 1.013 S49 384.3 3.788 0.374
15 minute winter S92 4.000 S89 22.8 0.973 0.627
15 minute winter S89 4.001 S93 83.1 1.471 0.336
15 minute winter S93 4.002 S94 105.3 1.900 0.600
15 minute winter S94 4.003 S78 128.9 2.816 0.353
15 minute winter S75 5.000 S76 24.1 1.074 0.569
15 minute winter S76 5.001 S77 47.4 1.615 0.427
15 minute winter S77 5.002 S78 70.3 2.971 0.281
15 minute winter S78 4.004 S79 200.8 1.329 0.557
15 minute winter S79 4.005 S49 223.6 1.509 0.744

1.0021
0.3661
1.0233
1.7784
0.9261
0.8564
0.0379
3.3019
1.2444
2.1442
5.1205
3.8866
7.6530
2.7344
4.3578
2.1825
1.4682
1.3539
1.5482
1.8988
0.5069
0.6884
0.6572
3.5890
4.7470
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Phase 5

Southwater

Berkeley Homes (Southern) Ltc

Results for 30 vear Critical Storm Duration. Lowest mass balance: 99.82%

Node Event

15 minute winter
15 minute winter
15 minute winter
120 minute winter
120 minute winter
120 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
360 minute winter
360 minute winter
360 minute winter
240 minute winter

Link Event us
(Upstream Depth) Node
15 minute winter S49
15 minute winter S50
15 minute winter S51
120 minute winter  S52
120 minute winter S84
120 minute winter  S85
15 minute winter ~ S55
15 minute winter S56
15 minute winter S57
15 minute winter S58
15 minute winter S59
15 minute winter S60
15 minute winter  S61
15 minute winter  S62
15 minute winter S63
15 minute winter S64
15 minute winter S65
15 minute winter S66
15 minute winter S67
15 minute winter  S68
15 minute winter  S69
360 minute winter  S80
360 minute winter S81
360 minute winter S82
240 minute winter S83

us Peak Level Depth Inflow
Node (mins) (m) (m) (1/s)
S49 11 55.718 0.443 630.3
S50 11 55.279 0.529 667.6
S51 11 55.015 0.315 684.7
S52 100 53.847 0.597 237.6
S84 100 53.845 0.695 182.6
S85 100 53.819 0.744 51.9
S55 10 59.297 0.087 23.8
S56 10 58.795 0.108 47.3
S57 10 58.360 0.143 70.9
S58 10 57.968 0.228 94.1
S59 10 57.721 0.224 115.8
S60 11 57.580 0.225 138.8
S61 11 57.375 0.266 162.2
S62 11 57.160 0.326 185.8
S63 11 57.069 0.285 186.1
S64 11 56.782 0.342 208.7
S65 11 56.633 0.337 229.0
S66 11 56.390 0.349 266.9
S67 11 56.196 0.366 288.0
S68 11 56.011 0.348 307.5
S69 12 55554 0.260 326.6
S80 360 55.488 0.613 76.3
S81 360 55.488 0.688 47.1
S82 360 55.488 1.363 17.3
S83 228 52970 0.145 54.1
Link DS  Outflow
Node (1/s)
1.014 S50 626.4
1.015 S51 663.5
1.016 S52 686.7
Flow through pond S84 182.6
1.018 S85 51.9
Hydro-Brake® S83 49.9
6.000 S56 23.5
6.001 S57 47.1
6.002 S58 70.3
6.003 S59 93.0
6.004 S60 116.2
6.005 S61 139.8
6.006 S62 163.4
6.007 S63 186.1
6.008 S64 186.3
6.009 S65 206.6
6.010 S66 226.4
6.011 S67 265.6
6.012 S68 285.1
6.013 S69 308.0
6.014 S80 326.7
Flow through pond S81 47.1
6.016 S82 17.3
Hydro-Brake® S83 4.2
1.020 S53 54.1

Node
Vol (m3)
0.6333
0.9346
0.5567
0.0000
0.0000
5.2622
0.1241
0.1552
0.2047
0.3267
0.3209
0.3216
0.3812
0.4668
0.4084
0.4898
0.4824
0.4995
0.5242
0.4984
0.3718
0.0000
0.0000
9.6362
0.2076

(m/s)
2.297
2.843
4.457
0.041
0.766

1.737
1.682
2.052
1.392
1.474
1.580
1.477
1.623
1.578
1.612
1.923
1.707
1.838
2.385
3.525
0.018
0.687

1.392

Flood
(m?)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Velocity Flow/Cap

0.619
1.163
0.399
0.137
0.523

0.285
0.267
0.399
0.627
0.401
0.403
0.565
0.644
0.645
0.716
0.783
0.613
0.659
0.710
0.402
0.045
0.074

0.444

Status

OK
OK
OK
OK

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

OK

Link
Vol (m3)
12.3718
3.1123
4.0192
462.5868
0.6614

Discharge
Vol (m3)

0.2430
0.5272
0.5571
2.0330
1.3945
1.8934
3.7913
0.7163
5.0610
2.3150
2.6535
4.1376
3.2720
5.9349
2.1330
342.3591
2.2428

1.1303
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Results for 30 vear Critical Storm Duration. Lowest mass balance: 99.82%

Node Event us Peak Level Depth Inflow Node Flood
Node (mins) (m) (m) (I/s) Vol(m3) (md3
240 minute winter S53 228 52.654 0.179 54.1 0.2564 0.0000
240 minute winter  S54 228 52.584 0.169 54.1 0.0000 0.0000
Link Event us Link DS  Outflow Velocity Flow/Cap Link
(Upstream Depth) Node Node (1/s) (m/s) Vol (m?3)
240 minute winter  S53 1.021 S54 54.1 1.278 0.620 0.4099

Status

OK
OK

Discharge
Vol (m3)
1211.8
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Phase 5

Southwater

Berkeley Homes (Southern) Ltc

Results for 100 vear +40% CC Critical Storm Duration. Lowest mass balance: 99.82%

Node Event

15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter

Link Event
(Upstream Depth)
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter

us
Node

S91
S70
571
S72
S73
S74
S39
5S40
541
542
S43
S44
$45
S46
547
548
592
S89
S93
S94
S75
S76
S77
578
S79

us
Node

S91
S70
571
572
S73
S74
S39
S40
S41
S42
543
S44
545
S46
S47
548
S92
S89
S93
594
S75
S76
S77
S78
S79

Peak

(mins)

12
12
12
12
12
12
12
12
12
11
11
11
11
11
12
12
11
10
11
11
10
10
11
11
11

Link

1.000
2.000
1.001
1.002
1.003
1.004
3.000
1.005
1.006
1.007
1.008
1.009
1.010
1.011
1.012
1.013
4.000
4.001
4.002
4.003
5.000
5.001
5.002
4.004
4.005

Level
(m)
60.164
60.007
59.906
59.837
59.686
59.544
59.360
59.340
59.058
58.880
58.765
58.516
58.263
57.721
57.379
56.875
58.401
57.959
57.707
57.416
57.964
57.748
57.477
56.800
56.616

DS
Node
S71
S71
S72
S73
S74
S40
S40
S41
S42
S43
S44
S45
S46
S47
S48
S49
S89
S93
S94
S78
S76
S77
S78
S79
S49

Depth
(m)
0.642
0.795
0.896
0.932
0.926
0.849
0.010
0.785
0.789
0.914
0.901
0.887
0.806
0.662
0.445
0.581
0.219
0.236
0.348
0.270
0.202
0.211
0.174
1.119
1.067

Outflow
(1/s)

38.5
38.8
107.4
147.2
187.7
228.8
-0.2
263.1
284.1
319.0
354.6
389.9
453.2
490.6
530.5
620.2
38.8
146.3
184.1
221.1
42.1
83.5
120.5
334.1
373.8

Inflow
(1/s)
42.0
42.0
111.1
149.4
189.2
229.7
0.2
270.8
305.1
316.9
351.8
387.4
457.0
492.8
530.2
627.4
42.0
147.0
188.2
226.1
43.4
84.1
125.4
341.5
373.7

Velocity Flow/Cap

(m/s)
1.154
1.083
1.066
1.335
1.702
2.076
0.106
1.824
2.124
1.519
1.641
1.805
2.098
2.303
3.145
3.914
1.089
1.604
2.080
2.771
1.202
1.863
2.941
1.547
1.730

Node
Vol (m3)
0.9184
1.1381
1.2821
1.3333
1.3255
0.9600
0.0142
0.8875
1.1298
1.0333
1.2886
1.2687
1.1528
0.9477
0.5037
0.8315
0.3132
0.3380
0.4983
0.3864
0.2889
0.3025
0.2495
1.6017
1.5271

Flood
(md)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Status

OK

OK

OK
OK
OK
OK
OK
OK
OK

Link Discharge

Vol (m3) Vol (m3)

0.859  1.9588
0.914  0.6588
0.657  1.7300
0.889  2.3305
1.144  1.0629
1.399  1.0690
-0.003  0.6164
0.914  5.7036
0.672  2.1591
0.808  3.3098
0.897  7.6145
0.987  5.5862
1.032 10.4718
1.238  3.8394
0.847  7.9050
0.603 4.1971
1.067  2.2178
0.592  2.1398
1.049  2.6495
0.605  3.8705
0.9%6  0.7912
0.751 1.1031
0.481 1.5664
0.926  5.1293
1.244  6.9251
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Phase 5

Southwater

Berkeley Homes (Southern) Ltc

Results for 100 vear +40% CC Critical Storm Duration. Lowest mass balance: 99.82%

Node Event us Peak Level Depth Inflow
Node (mins) (m) (m) (1/s)

15 minute winter ~ S49 12 56.346 1.071 1021.6

15 minute winter S50 11 55.617 0.867 1084.2

15 minute winter ~ S51 11 55.136 0.436 11253

120 minute winter S52 122 54.349 1.099 419.1

120 minute winter S84 122 54.349 1.199 250.7

120 minute winter S85 122 54.328 1.253 53.2

15 minute winter S55 10 59.332 0.122 42.0

15 minute winter  S56 12 58.940 0.253 83.6

15 minute winter ~ S57 12 58.862 0.645 125.2

15 minute winter ~ S58 12 58.667 0.927 165.3

15 minute winter ~ S59 12 58.483 0.986 182.0

15 minute winter  S60 12 58.402 1.047 217.6

15 minute winter S61 12 58.272 1.163 250.1

15 minute winter S62 12 58.019 1.185 277.8

15 minute winter  S63 12 57.896 1.112  275.2

15 minute winter ~ S64 12 57.495 1.055 310.0

15 minute winter  S65 12 57.225 0929 345.0

15 minute winter  S66 11 56.844 0.803 407.3

15 minute winter S67 11 56.568 0.738 444.1

15 minute winter S68 11 56.284 0.621 481.3

720 minute winter  S69 705 55.900 0.606 120.0

720 minute winter S80 705 55.897 1.022 50.7

720 minute winter S81 705 55.897 1.097 31.4

720 minute winter  S82 705 55.897 1.772 114

600 minute winter  S83 615 52971 0.146 54.6
Link Event us Link DS Outflow

(Upstream Depth) Node Node (1/s)

15 minute winter S49 1.014 S50 1023.5
15 minute winter S50 1.015 S51 1085.9
15 minute winter  S51 1.016 S52 1124.0
120 minute winter 552 Flow through pond S84 250.7
120 minute winter S84 1.018 S85 53.2
120 minute winter S85 Hydro-Brake® S83 49.9
15 minute winter ~ S55 6.000 S56 41.6
15 minute winter  S56 6.001 S57 83.2
15 minute winter S57 6.002 S58 123.3
15 minute winter S58 6.003 S59 142.4
15 minute winter ~ S59 6.004 S60 178.0
15 minute winter  S60 6.005 S61 210.5
15 minute winter  S61 6.006 S62 240.4
15 minute winter  S62 6.007 S63 275.2
15 minute winter  S63 6.008 S64 277.2
15 minute winter  S64 6.009 S65 312.2
15 minute winter S65 6.010 S66 347.2
15 minute winter  S66 6.011 S67 408.6
15 minute winter  S67 6.012 S68 443.1
15 minute winter  S68 6.013 S69 479.7
720 minute winter  S69 6.014 S80 -68.6
720 minute winter  S80 Flow through pond S81 31.4
720 minute winter S81 6.016 S82 11.4
720 minute winter  S82 Hydro-Brake® S83 4.7
600 minute winter S83 1.020 S53 54.6

Node
Vol (m3)
1.5325
1.5316
0.7702
0.0000
0.0000
8.8608
0.1746
0.3615
0.9224
1.3259
1.4103
1.4987
1.6636
1.6962
1.5918
1.5095
1.3287
1.1492
1.0557
0.8886
0.8669
0.0000
0.0000
12.5231
0.2090

(m/s)
2.868
3.292
4.964
0.042
0.765

1.991
1.806
2.083
1.487
1.527
1.640
1.532
1.737
1.750
1971
2.192
1.892
2.051
2.472
0.807
0.015
0.693

1.395

Flood
(m3)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Velocity Flow/Cap

1.012
1.904
0.653
0.188
0.537

0.504
0.472
0.700
0.960
0.615
0.607
0.832
0.953
0.960
1.082
1.200
0.944
1.023
1.106
-0.084
0.030
0.049

0.448

Status

OK
OK

OK
OK

OK

OK

Link
Vol (m3)
16.1176
4.0348
5.9222
949.2792
0.6614

Discharge
Vol (m3)

0.4519
1.2569
1.1317
3.3563
2.8027
3.3934
5.4417
0.9909
6.8140
2.8571
3.5564
5.7054
4.5172
8.8758
3.2312
667.6055
2.2428

1.1398
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Phase 5

Southwater

Berkeley Homes (Southern) Ltc

Results for 100 vear +40% CC Critical Storm Duration. Lowest mass balance: 99.82%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
600 minute winter  S53 615 52.655 0.180 54.6 0.2582 0.0000 OK
600 minute winter S54 615 52585 0.170 54.6 0.0000 0.0000 OK
Link Event us Link DS  Outflow Velocity Flow/Cap Link Discharge
(Upstream Depth) Node Node (1/s) (m/s) Vol (m3) Vol (m3)
600 minute winter  S53 1.021 S54 54.6 1.281 0.626 0.4132 2558.6

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd
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Appendix H
Environment Agency Flood Map (For Planning)

Flood Risk Assessment
Broadacre Southwater (Phase 5)

12345 patrickparsons.co.uk



Environment
W Agency

Flood map for planning

Your reference Location (easting/northing) Created
Phase 5 South 515090/126090 17 Jun 2024 21:47

Your selected location is in flood zone 1, an area with a low
probability of flooding.

You will need to do a flood risk assessment if your site is any of the following:

e bigger that 1 hectare (ha)

® In an area with critical drainage problems as notified by the Environment Agency

e identified as being at increased flood risk in future by the local authority’s strategic
flood risk assessment

e atrisk from other sources of flooding (such as surface water or reservoirs) and its
development would increase the vulnerability of its use (such as constructing an
office on an undeveloped site or converting a shop to a dwelling)

Notes

The flood map for planning shows river and sea flooding data only. It doesn’t include other sources
of flooding. It is for use in development planning and flood risk assessments.

This information relates to the selected location and is not specific to any property within it. The
map is updated regularly and is correct at the time of printing.

Flood risk data is covered by the Open Government Licence which sets out the terms and
conditions for using government data. https://www.nationalarchives.gov.uk/doc/open-government-
licence/version/3/

Use of the address and mapping data is subject to Ordnance Survey public viewing terms under
Crown copyright and database rights 2022 OS 100024198. https://flood-map-for-
planning.service.gov.uk/os-terms

Page 1 of 2



Environment
W Agency

Flood map for planning

Your reference
Phase 5 South

Location (easting/northing)
515090/126090

Scale
1:2500

Created
17 Jun 2024 21:47

[ | Selected area
- Flood zone 3

Flood zone 2
|:| Flood zone 1

Flood defence
=== Malin river

#  water storage area

C ]
0 20 40 60m

Page 2 of 2

© Environment Agency copyright and / or database rights 2022. All rights reserved. © Crown Copyright and database right 2022. Ordnance Survey licence number 100024198.
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Appendix J
Horsham District Council Strategic Flood Risk Assessment

Flood Risk Assessment
Broadacre Southwater (Phase 5)
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Horsham District Council Strategic Flood Risk Assessment
Level 1 SFRA

Horsham District Council LDF: Level 1 SFRA

319 Horsham
s“iéj\é District

I'TE Council

Southwater

Settlement Sustainability Hierarchy:

ﬁ

Category 1

ypsile’ N 11 i
e ———
kilometres

Preliminary Core Strategy Assessment

Flood Zone |1

The Adopted Core Strategy classifies Southwater as a Category 1
Settlement, one which is "capable of sustaining some expansion,

Potential infilling and redevelopment") and could therefore be allocation for
Housing some of the proposed 2740 further homes which are to be provided
Allocation by 2018. Preliminary assessment shows that any new allocations
for housing development at Billingshurst will not fall within Flood
Zone 2 or 3 regions.
The Adopted Core Strategy states that there is "no provision before
2018 for any further large scale development at Southwater but
recognition that this position may need to be reviewed in the light of
Potential the approval of the South East Plan and any requirements
Employment ([stemming from the final regional/sub regional strategy to
Allocation accommodate additional development in the District". Preliminary
assessment shows that any new allocations for employment
development at Southwater will not fall within Flood Zone 2 or 3
regions.
Main River None

An extensive flooding incident was recorded in 1981 in the area of
Southwater Street. As a result extensive watercourse
improvements and large land drainage culverts were carried out.
Minor flooding events have been recorded at Cripplegate Lane,
New Road, Worthing Road, Boars Head Pub, King Edwards Close,
Two Mile Ash Road and Downslink.

Flood Record
Information
data

Settlement Level Coarse Assessment

Flood Zone 3b - Functional Floodplain Sewer Flooding (hydraulic Incapacity)
TETIE ®

Ground Water Vulnerability Classifications

Major -
Maijor -

High Permeability
Intermediate Permeability
Major - Low Permeability
Minor - High Permeability
Minor - Intermediate Permeability
Minor - Low Permeability

Flood Defences

Flood Zone 3a - 100yr Floodplain

Flood Zone 2 - 1000yr Floodplain Flood Warning Areas

Climate Change Floodplain (Combined) Reservoir Act Water Bodies CEH River Network - BF| Classiification
[ . 0.7
Groundwater Emergence Zone 08

Historical Flood Outlines

e—() O

Tidal Limits

Some features of this map are based on digital spatial data licensed
from the Centre for Ecology and Hydrology, © NERC. Includes

Urban Areas mapping data based on Ordnance Survey 1:50,000 maps with

= permission of HMSO © Crown copyright and/or database right
2006. License 100017572.

Potential Allocation Sites . . . .

Lo ] This map is based upon Ordnance Survey material with the

(R permission of Ordnance Survey on behalf of the Controller of Her

Majesty's Stationery Office © Crown copyright. Unauthorised
reproduction infringes Crown copyright and may lead to prosecution
or civil proceedings.

Horsham District Council Sub-Contractor License: DHOR 002

Alternative Development Sites (rejected)

Some features of this map are based on information provided by
the Environment Agency, Copyright © Environment Agency, 2007

Size of Area in Zone 3 e Likely new
development in
settlement FZ3b FZ3a Zone 2 Zones 2 and 3
FFP 100yr
Area (ha) 180.10 0.00 0.00 0.00 0.00
% of Area 0.00 0.00 0.00 0.00

Scott Wilson — June 2007
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Appendix K
Environment Agency Surface Water Flood Map

Flood Risk Assessment
Broadacre Southwater (Phase 5)
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Appendix L
Hazard Technical Note

Flood Risk Assessment
Broadacre Southwater (Phase 5)
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SUPPLEMENTARY NOTE ON FLOOD HAZARD RATINGS AND THRESHOLDS
FOR DEVELOPMENT PLANNING AND CONTROL PURPOSE
— Clarification of the Table 13.1 of FD2320/TR2 and Figure 3.2 of FD2321/TR1.

Suresh Surendran and Geoff Gibbs (Environment Agency),
Steven Wade and Helen Udale-Clarke (HR Wallingford)
May 2008

Introduction

This document is a supplementary note to reconcile information provided in the ‘Flood Risks
to People Methodology’ (FD2321/TR1') and the ‘Framework and Guidance for Assessing
and Managing Flood Risk for New Development’ (FD2320/TR2%) reports about the Flood
Hazard Rating. It has been produced because both PPS25 in England and TAN15 in Wales
require that people should be appropriately safe around new development. The document
emphasises that for FRAs and FCAs at all levels to inform development allocations and
proposals the simplified approach of FD2320 with regard to flood hazard rating should be
used rather than the approach in FD2321. Although the final version of FD2321/TR1 post-
dates FD2320/TR2, the work presented actually pre-dates the guidance in FD2320/TR2. This
supplementary guidance is issued for those involved in development planning and control and
to clarify the detail or difference of the Table 13.1 of FD2320/TR2 and Figure 3.2 of
FD2321/TR1.

FD2321/TR1 was a research project based on the detailed literature review and analysis of
empirical evidence related to flood hazard, derived mainly from theoretical assumptions and
some basic laboratory experiments. Factors that affected flood hazard and vulnerability were
combined in a form of multi-criteria analysis that was be used to identify the hot-spots and
broadly estimate the probability of people seriously harmed and fatalities during the event of a
flood. The multi-criteria method was calibrated to actual events, validated using data from
seven flood events and shown to work well. The FD2321 (Risk to people) methodology
illustrates the fundamental concepts and demonstrate how the approach could be used for
different applications - it did not set a policy for flood hazard thresholds.

(Nevertheless there are a number of assumptions used in the FD2321 methodology,
particularly with respect to the impact of debris and people’s behaviour during flood events.
There is a requirement for further research to collate more evidence on flood hazard,
particularly the impacts of debris, and vulnerability in order to refine assumptions made in
the flood hazard calculations, flood hazard thresholds and risks to people guidance. The
study recommend more laboratory and field based tests on the impact of physical water
quality aspect such as debris, mudflow; chemical and biological water quality that cause
seriously harm or fatalities to people.)

! Defra and Agency (2006) The Flood Risks to People Methodology, Flood Risks to People Phase 2, FD2321
Technical Report 1, HR Wallingford et al. did the report for Defra/EA Flood and Coastal Defence R&D
Programme, March 2006.

(http://sciencesearch.defra.gov.uk/Document.aspx?Document=FD2321 3436 TRP.pdf)

? Defra and Agency (2005) Framework and Guidance for Assessing and Managing Flood Risk for New
Development, Flood Risk Assessment Guidance for New Development, FD2320 Technical Report 2, HR
Wallingford et al. did the report for Defra/EA Flood and Coastal Defence R&D Programme, October 2005.
(http://sciencesearch.defra.gov.uk/Document.aspx?Document=FD2320 3364 TRP.pdf)



FD2320/TR2 (FRA guidance for new development) provides guidance that is a specific
interpretation of the methodology developed under FD2321, within the context of
development planning and control. Based on FD2320 consultation workshops, the project
board (key users and experts) advised the project team to provide a simple methodology. Due
uncertainties and limitations related to estimating risks to people, FD2320 adopted a
precautionary approach, particularly with respect to the selection of debris factors and flood
hazard thresholds

Risk to People (Ninj)

Ninj = Nz x Flood Hazard Rating x Area Vulnerability x People Vulnerability

where,
Ninj (Risk to People) = number of injuries within a particular hazard ‘zone’;
Nz = number of people within the hazard zone (at ground/basement level);

Flood Hazard Rating = HR = function of flood depth/velocity (within the hazard zone being
considered) and debris factor;

Area Vulnerability = function of effectiveness of flood warning, speed of onset of flooding
and nature of area (including types of buildings); and
People Vulnerability = function of presence of people who are very old and/or

infirm/disabled/long-term sick

Flood Hazard Rating (HR) and thresholds

The revised ‘hazard rating” expression based primarily, on consideration to the direct
risks of people exposed to floodwaters.

HR=dx (v+n)+DF

where, HR = (flood) hazard rating;

d = depth of flooding (m);

v = velocity of floodwaters (m/sec); and

DF = debris factor ( 0, 0.5, 1 depending on probability that debris will lead to a
hazard)

n = a constant of 0.5

This final revised Flood Hazard Rating formula from the Flood Risks to People project is
presented on page 10 (section 3.5) of FD2321/TR1. The formula is identical in both FD2320
and FD2321 reports.

Based on Table 3.2 of FD2321, the Figure 3.2 of FD2321 illustrates the “Hazard to People
Classifications” as a function of depth, velocity and debris factor. Such categorisation and the
look-up table with flood hazard threshold could be useful for a range of application as an
initial indication of Risks to People.

In this case (Figure 3.2 of FD2321) the calculation takes a debris factor as zero
(HR=dx (v+0.5)+0).



However FD2321 strongly recommends the use of the debris factor and the formulas
described in the Guidance Document for further calculation. The Table 3.1 of FD2321/TR1
(Table 1 of this note) suggests appropriate debris factors for different depths, velocities and
the dominant land use.

Table 1: Guidance on debris factors for different flood depths, velocities and dominant land
uses. (Source FD2321 Table 3.1):

Depths (d) Pasture/Arable Woodland Urban
0t00.25m 0 0 0
0.25t00.75 m 0 0.5 1
d>0.75 m and\or v>2 0.5 1 1

The way that Flood Hazard Rating and thresholds have been presented in Table 13.1 in
FD2320/TR2 compared to Figure 3.2 of FD2321/TR1

A concern was raised in the FD2320 consultation workshops and by the FD2320 Project
Board during discussions on FD2321, that the methodology was complex and the results
presented in the Figure 3.2 of FD2321 were not reflecting the potential risk to people (as this
table was of hazard rating for different depths and velocity without debris). There was a need
for further work to include debris, area vulnerability and people vulnerability aspects. They
requested a simpler single table to represent the risk to people.

For example Figure 3.2 of FD2321 did not reflect the fact that there is a risk from drowning
even at low depths and velocities. In reality FD2321/TR1 recognises this but only in the
subsequent “people vulnerability” calculation (risk to children, old, sick and disable). For still
water up to 1.25m depth, the Figure 3.2 of FD2321/TR1 assumes that there is low hazard, if
there are no debris or vulnerable group. However to avoid further calculation, but include the
vulnerability aspect the Table 13.1 of FD2320 for still water with the depths between 0.25—
1.25m were reclassified as “danger to some”, which was felt to be more appropriate for
development planning and control, where users may make use of flood hazard without completing
he more complex full calculations including people and area vulnerability.

Similarly Figure 3.2 of FD2321/TR1 shows that at the depth of 0.25m, if there is no debris
then up to the flow velocity of 2.0 m/sec there would be low hazard. However FD2321/TR1
suggests the usage of an appropriate debris factor dependent on depth, velocity and the
dominant land use. To make the process simpler (whatever the land use), FD2320/TR2
includes a default debris factor. In the Table 13.1 of FD2320/TR2 a debris factor of 0.5 has
been applied for depths less than and equal to 0.25m and a debris factor of 1.0 has been used
for depths greater than 0.25m. Therefore, in the Table 13.1 of FD2320/TR2 at the depth of
0.25m, up to the flow velocity of 0.30 m/sec is treated as low hazard.

Table 3.2 of FD2321/TR1 (Table 2 of this note) provides thresholds for classifying the hazard
to people. In the FD2321/TR1 report the threshold between “danger for most” and “danger for
all” is 2.5 and it was used as an initial indication of Risk to People (further calculation is
recommended using the formulas). However as there is no further analysis in FD2320 but the
Project Board decided that the threshold between “danger for most” and “danger for all”
should be more precautionary and a Flood Hazard Rating of 2.0 is selected as a key threshold.
i.e. In FD2321 the threshold for “danger for all” is 2.5 and it lowered to 2.0 in FD2320.
Therefore, the Flood Hazard Rating between 2.0 to 2.5 in FD2320 is not classified as it is in
FD2321.



Table 2: Hazard to People (Source Table 3.2 in FD2321/TR1)

Thresholds for Flood | Degree of | Description
Hazard Rating Flood
H=dx (v+0.5) +DF | Hazard

FD2321 FD2320

<0.75 <0.75 Low Caution - “Flood zone with shallow flowing water or deep
standing water”
0.75-1.25 1 0.75 - | Moderate Dangerous for some (i.e. children) - “Danger: Flood zone
1.25 with deep or fast flowing water”

1.25-2.5 | 1.25-2.0 | Significant | Dangerous for most people - “Danger: flood zone with deep
fast flowing water”

>2.5 >2.0 Extreme Dangerous for all - “Extreme danger: flood zone with deep
fast flowing water”

The final difference between Table 13.1 in FD2320/TR2 and Figure 3.2 of FD2321/TRI1 is the
use of smaller increments of depth, so that lower depths are presented more fully in
FD2320/TR2. This was felt to be more helpful for identifying what might be judged as
acceptable depending on site specific circumstances.

Conclusions

Table 13.1 of FD2320 and Figure 3.2 of FD2321 look very similar but there are significant
differences (see Table 3 of this paper). Either Table/Figure can be used as the basis for
assessing the risks to people associated with different flood depths velocities and debris
factors.

Table 3: comparison of Table 13.1 of FD2320/TR2 and Figure 3.2 of FD2321/TR1

In Table 13.1 of FD2320/TR2 In Figure 3.2 of FD2321/TR1

The depths above | Danger for some, most or all For still water, up to 1.25m the hazard is
0.25m low (In addition to hazard rating further
calculation to include vulnerability aspect
is recommended)

Debris factor Debris factor of 0.5 has been | In this case a Debris factor of zero applied
applied for depths <0.25m and a | (in addition to this further calculation is
debris factor of 1.0 has been used | recommended using debris factor and the
for depths > 0.25m. formulas)

HR Thresholds for | >2.0 (precautionary due to | >2.5
“Dangerous for all” | uncertainties and to avoid further
hazard classification | calculation as FD2321)

Increments of depth | Small increments at lower depths | Every 0.25 m

Table 13.1 of FD2320/TR2 is a simple method applies the precautionary principle and uses
suitable assumptions (so that there is no need for further calculations) for application in the
development planning and control context (see Table 4 of this paper - an extended version of
table 13.1).




This table is recommended for development planning and control use.

Table 4 — Hazard to People Classification using Hazard Rating (HR=d x (v + 0.5) + DF) for
(Source Table 13.1 of FD2320/TR2 - Extended version)

Depth of flooding - d (i
DF=05 - - ~
Veloci
ty 0.05 0.10 020 | 025 030 | 040 | 030 | 060 | 0.80 | 1.00 | 150
v {mis)
003+05={005+05|010+05 013 +05015+10]|020+10[025+10[030+10{040+10/050+10
0.0 053 | =055 | =060 | =063 | =115 | =120 | =125 | =130 | =140 | =150 | =175
003+05=[006+05[012+05|015+05/018+10[n24+10[030+10|036+10]048+10]j060+10{090+1D
0.1 053 | =056 | =062 | =065 | =118 | =124 | =130 [ =136 | =148 [ =160
D04+05={008+05|015+05]|019+05{023+10|030+10[038+10[045+10{060+10/075+10
03 054 | =058 | =065 | =069 | =123 | =130 | =138 | =145 | =160 [ =175
005+05=[010+05[020+05|025+05|030+10(040+10/050+10j060+10f080+10[100+10
05 055 | =060 | =070 | =075 | =130 | =140 | =150 | =160 | =180 | =200
Dog+05={015+05|030+05 038 +05{045+100s0+10[075+10}080+10
1.0 058 | =065 | =080 | =088 | =145 | =160 | =175 | =190
010+05=|020+0.5|040+05|050+05|060+1.0|0.80+1.0[1.00+10
15 060 | =070 | =090 | =100 | =160 | =180 | =200
013+05=[025+05[050+05|063+05|075+10[100+10
2.0 063 | =075 | =100 | =123 | =175 | =200
015+05=[030+05|040+05 [075+05090+10
25 065 | =080 | =110 | =125 | =190
018+05=[035+05|070+05 |028+05
3.0 068 | =085 | =120 | =138
020+05=|040+05|080+05|100+05
35 070 | =090 | =130 | =150
023+05=[045+05|090+05[113+03
4.0 073 | =095 | =140 | =163
025+05=[050+05|100+05[125+05
45 075 | =100 | =150 | =175
D32+05=|0A0+05|110+05 132 +05
50 078 | =110 | =160 | =188
Flood Hazard | Colour | Hazard to People Classification
Rating (HR) Code
Less than 0.75 Very low hazard - Caution
0.75t0 1.25 Danger for some — includes children, the elderly and the infirm
1.25t0 2.0 Danger for most — includes the general public
More than 2.0 - Danger for all — includes the emergency services
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