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Basis of Report

This document has been prepared by SLR Consulting Limited (SLR) with reasonable skill,
care and diligence, and taking account of the timescales and resources devoted to it by
agreement with MacTaggart and Mickel Strategic Land (the Client) as part or all of the services
it has been appointed by the Client to carry out. It is subject to the terms and conditions of that
appointment.

SLR shall not be liable for the use of or reliance on any information, advice, recommendations
and opinions in this document for any purpose by any person other than the Client. Reliance
may be granted to a third party only in the event that SLR and the third party have executed a
reliance agreement or collateral warranty.

Information reported herein may be based on the interpretation of public domain data collected
by SLR, and / or information supplied by the Client and / or its other advisors and associates.
These data have been accepted in good faith as being accurate and valid.

The copyright and intellectual property in all drawings, reports, specifications, bills of
quantities, calculations and other information set out in this report remain vested in SLR unless
the terms of appointment state otherwise.

This document may contain information of a specialised and / or highly technical nature and
the Client is advised to seek clarification on any elements which may be unclear to it.

Information, advice, recommendations and opinions in this document should only be relied
upon in the context of the whole document and any documents referenced explicitly herein
and should then only be used within the context of the appointment.



MacTaggart and Mickel Strategic Land 19 July 2024
Flood Risk Assessment and Drainage Strategy SLR Project No.: 432.010035.00001

Table of Contents

== TS K3 50T o o] o i
Acronyms and Abbreviations ... ——————— iv
1.0 INtrodUCION ... 1
1.1 Project BaCkgroUnd ...........coooiiiiiiiiiiii 1
1.2 Site DeSCrIPON ..o 1
2.0 Existing Site Details ..........cooveeemciiiii i e e 2
2.1 History and CUITENt USE ........cooiiiiiiiie e 2
2.2 Existing Drainage, Watercourses and Other Waterbodies..............cccccceeiiiniiiiiinennen. 2
DG T o] o oo =1 o] o V2O 3
DA N € T=To ][0 o | R 3
3.0 Policy Status for Proposed Development.............cccccooriiinnnnnnnnnnnnnsnnnsnsnnnnsnnsnnnes 4
K 20t I (oo Yo Vo o LI O F= 111 71 o o 4
3.2 National Planning POlICY .........coouiiiiiiiii e 5
3.2.1 Flood Risk CompatiDility ............eeeeiiiiiiii e 5
3.2.2 SeqUENTIAL TS ... 6
4.0 Hydrological ASSeSSMENt.........ceuiiiiiiiiiiiiicrrre e e s e s e s snn e s e s e r e nnnm s anes 7
4.1 Sources of FIOO RISK .....cccooiiiieiiie e 7
4.1.1 Fluvial Flooding (Rivers and Streams).............couiiiiiiiiiiiiieeee e 7
4.1.2 Surface Water FIOOdiNG.........oooiiiiiiiii e e 8
4.1.3 Flooding from Public Sewer (Infrastructure Failure)..............coooviiiieiiiiiiiiie e, 8
4.1.4 Flood Risk from Manmade StruCtures ... 8
4.1.5 Flood Risk from Ground Water ... 9
4.2 Flood RiSK SUMMAIY .....cciiiiiiiieiiiee e e e et e e e e e e e e e a b e e e 9
G T 1Y/ 11 To F= 110 o FS PSP 9
5.0 Drainage Strategy........ccccriimmimriiiiiisssr s 11
5.1 Pre-Development RUNOS ... ..o e 11
5.2 Post-Development RUNOS ... e 11
5.3 Sustainable Drainage Systems (SUDS) .........coooiiiiiiiiiiii e 11
5.3.1 The SUDS Management TraiN ... e 11
5.3.2 The SuDS Design PhiloSOPNY ....ccouvuuiiiiiii e 11
5.4 Drainage HIErarChy ... 12
5.4 A INFIEATION. .. 13
5.4.2 Watercourse or Waterbody..........couuueiiiiiiiiiiiicis e 13
5.4.3 SUMACE Water SEWET ... 13
5.5 Treatment/ Water QUAIILY ...........coooiiiiiiiiiiiie e 13



MacTaggart and Mickel Strategic Land 19 July 2024

Flood Risk Assessment and Drainage Strategy SLR Project No.: 432.010035.00001
5.6 Proposed Surface Water Drainage Strategy.......cccoooeeviiiiiiiiiiiiiiiecceecee e, 16
5.7 Proposed SuDS / Attenuation FEatures........ccoooeiiiiiiiiiiei e 16
5.8  CatChmENt Ar€as. ... .o 18
TR oY= T = o o7 19
o L Y o o] o 1Y R 20
6.0 Proposed FOul Drainage...........coociinns s s s s s s s 21
7.0 Draft Maintenance Strategy ......cccceceeeiiiiiiiriieccrcrr s e 22
4% B 2o [0 o] 1 (o T o S PPPST 22
472 @70 1 41 oo =Y o1 £ 22
7.3 Inspection, Manhole and Catchpit Chambers ............ccoouviiiiiiiiiiiiiiecce e, 23
A T 1o TSP 23
7.5 Gullies / Kerb DraiN@ge ..........uueeiiiiiaiiiiiie ettt e e eea e 24
7.6 Permeable Paving . ... 24
7.7 Hydrobrake Chamber ..........cooo i e 25
7.8 SUDS FRAIUIES ... . 25
8.0 Conclusions and Further Recommendations............cccccooiiiiiiiinnnnnnnnnnnnnnnnnnes 27

Appendix A Proposed Design

A1. Proposed Drainage Strategy Drawing.

A2. Proposed Catchment Plan

A3. Proposed Flow Hydraulic Calculations (Network 1 and 2)
A4. Greenfield Runoff Rate Calculation.

Appendix B Existing Information

B1. Thames Water Public Sewer records.

B2. Existing Topographical Survey.

ii e:éI



MacTaggart and Mickel Strategic Land
Flood Risk Assessment and Drainage Strategy

19 July 2024
SLR Project No.: 432.010035.00001

Acronyms and Abbreviations

EA Environment Agency

FRA Flood Risk Assessment

NPPF National Planning Policy Framework
PPG Planning Policy Guidance

SFRA Strategic Flood Risk Assessment




MacTaggart and Mickel Strategic Land 19 July 2024
Flood Risk Assessment and Drainage Strategy SLR Project No.: 432.010035.00001

1.0 Introduction

1.1 Project Background

SLR has been appointed by MacTaggart and Mickel (the Client) to provide a Flood Risk
Assessment (FRA) and Drainage Strategy (DS) to support the outline application for the
development at Land East of Lodge Road, Hurst nearest postcode: RG10 OEQ hereafter
known as the ‘site’. The outline application is for up to 99 new homes, green infrastructure,
open space, pedestrian and cycle links, recreational facilities and other associated
infrastructure including off-site highway works and access points on Lodge Road and Tape
Lane with required improvements (all matters reserved except access).

This report provides an assessment of flooding risk to the site and surrounding area and
follows the Government guidance regarding development and flood risk.

Proposals contained or forming part of this report represent the design intent and may be
subject to alteration and adjustment in completing the detailed design for the project. Where
such adjustments are undertaken as part of the detailed design and are deemed a material
deviation from the intent contained in this document, prior approval shall be obtained from the
relevant authority in advance of commencing such works.

This Flood Risk Assessment (FRA) and Drainage Strategy (DS) has been prepared under the
direction of a Principal Engineer at SLR who specialises in flood risk, drainage and associated
planning matters. Reporting has been completed in accordance with guidance presented
within the National Planning Policy Framework (NPPF) and its associated Planning Practice
Guidance (PPG), taking due account of current best practice documents relating to the
assessment of flood risk published by the British Standards Institution BS8533 and local
planning policies.

1.2 Site Description

The site lies approximately 8km east of the centre of Reading, south of the village of Twrford.
This site is currently greenfield and is used as pasture for horses. The eastern boundary of
the site is bounded by Tape Lane, to the west lies Lodge Road (B3030). Residential properties
and allotments are located directly adjacent the southern site boundary. Residential properties
are also located adjacent the northern boundary of the site, beyond which lies Broadwater
Lane (A321).
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2.0 Existing Site Details
21 History and Current Use

The Proposed Site appears to be a greenfield site with no evidence of the land being
previously developed. with some trees and access points from the adjacent highway.

As the site is seems to be 100% permeabile, it is considered greenfield, therefore rates have
been calculated using the greenfield run off rate. Total site area is 10.68 hectares.

Figure 1: Site Location
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2.2 Existing Drainage, Watercourses and Other Waterbodies

The following waterbodies have been identified within the surrounding area of the proposed
site:

¢ An unnamed watercourse is located along part of the western site boundary, adjacent
to Lodge Road. This tributary appears to flow in a northerly direction and is designated
as a Main River.

¢ Anunnamed watercourse is location to the west of Lodge Road and appears to flow in
a northerly direction.

: e
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¢ An unnamed watercourse lies to the south of Sawpit Road (Sawpit Road is located
approximately 180m from the site southern boundary. This watercourse is culverted at
the junction of Sawpit Road and Lodge Road.

Refer to the Drainage Strategy drawing in Appendix A for further details of the onsite
unnamed watercourse.

Thames Water public sewer maps are included in Appendix B. In Tape Lane adjacent to the
eastern site boundary there are two Thames Water combined public sewers, one is flowing in
a northerly direction towards Broadwater Lane. There is a proposed Thames Water foul rising
main travelling in a northerly direction adjacent to the western site boundary. This rising main
connects into the Thames Water’s foul public sewer in Lodge Road which also travels in a
northerly direction. These sewers are indicated on the Drainage Strategy drawing in Appendix
A.

2.3 Topography

A site-specific topography survey is available at the time of writing. The site is relatively level
with approximately +/- 1m level difference across the site. The site appears to fall gradually
from around 38.5 to 37.0m.

24 Geology

The British Geological Survey (BGS) map advises that the superficial deposits is
predominantly Kempton Park Gravel Member - Sand and gravel.

The site is not located within a Groundwater Source Protection Zone therefore infiltration could
be considered further.
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3.0 Policy Status for Proposed Development

As detailed in Annex 3 of the NPPF, the proposed scheme is classified as a “more vulnerable”
development type associated with residential developments.

3.1 Flood Zone Classification
The definition of Environment Agency flood zones is provided in PPG Table 1: Flood Zones:

e Zone 1 - Low Probability (Flood Zone 1) is defined as land which could be at risk of
flooding from fluvial or tidal flood events with less than 0.1% annual probability of
occurrence (1:1,000 year) i.e., considered to be at ‘low probability’ of flooding.

e Zone 2 - Medium Probability (Flood Zone 2) is defined as land which could be at risk
of flooding with an annual probability of occurrence between 1% (1:100 year) and 0.1%
(1:1,000 year) from fluvial sources and between 0.5% (1:200 year) and 0.1% (1:1,000
year) from tidal sources i.e., considered to be at ‘medium probability’ of flooding.

e Zone 3a - High Probability (Flood Zone 3a) is defined as land which could be at risk of
flooding with an annual probability of occurrence greater than 1% (1:100 year) from
fluvial sources and greater than 0.5% (1:200 year) from tidal sources i.e., considered
to be at ‘high probability’ of flooding.

e Zone 3b - the Functional Floodplain (Flood Zone 3b) This zone comprises land where
water from rivers or the sea has to flow or be stored in times of flood. The identification
of functional floodplain should take account of local circumstances and not be defined
solely on rigid probability parameters. Functional floodplain will normally comprise:

o land having a 3.3% or greater annual probability of flooding, with any existing
flood risk management infrastructure operating effectively; or

o land that is designed to flood (such as a flood attenuation scheme), even if it
would only flood in more extreme events (such as 0.1% annual probability of
flooding).

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

An extract of the EA Flood Map for Planning is included overleaf as Figure 2 and indicates
that the site lies in an area designated as Flood Zone 1.
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Figure 2: Extract of EA Flood Map for Planning
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This report has been completed in accordance with the guidance presented in the NPPF

and with reference to PPG

3.21 Flood Risk Compatibility

As outlined in Table 1 of the PPG guidance 'more vulnerable’ development types are

considered appropriate within Flood Zone 1 and 2.

Table 1: Flood Risk Vulnerability and Flood Zone Compatibility

Flood Risk Essential Highly More Less Water
Vulnerability Infrastructure | Vulnerable Vulnerable Vulnerable Compatible
Classification
(PPG Table 2)

Zone 1 v v v v v
2 Zone 2 v Exception v v v
= Test Required
O]
a
a Zone 3a Exception X Exception v v
2 Test Required Test Required
N
3 Zone 3b Exception X X X v
2 | (functional | Test Required

floodplain)
Key: v" Development is appropriate x Development should not be permitted

e
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3.2.2 Sequential Test

With reference to the NPPF, the Sequential Test gives preference to locating new
development in areas that are at lowest risk of flooding (i.e., Flood Zone 1). The Environment
Agency Flood Map for Planning and SFRA are geared to providing the basis for applying this
test.

The Sequential Test requires developers to:

“.....demonstrate that there are no reasonably available sites in areas with a lower
probability of flooding that would be appropriate to the type of development or land
use proposed. This means avoiding, so far as possible, development in current
and future (taking into account of climate change) medium and high flood risk
areas considering all sources of flooding including areas at risk of surface water
flooding.”

The proposed development areas on the site are located wholly in Flood Zone 1 and
therefore at very low risk of flooding from fluvial or tidal sources. The assessment of flood
risk in Section 4.0 confirms that all other potential sources of flooding are low or can be
reduced to a low / very low risk through mitigation installed implemented within the
development scheme. On this basis, the sequential test is not required.
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4.0 Hydrological Assessment

4.1 Sources of Flood Risk

This study assesses the risk from different types of flooding to the development and the risk
of flooding from the development, taking into consideration climate change, as well as how
flood risks should be managed. The approach to assessing flood risk at the development site
was informed by the requirements of NPPF in conjunction with the client and Environment
Agency requirements.

411 Fluvial Flooding (Rivers and Streams)

Figure 3 (below) shows the fluvial flood risk to the site. The map shows the Proposed Site is
located in Flood Zone 1 and therefore at risk of flooding in fluvial events is less than 0.1%
Annual Exceedance Probability.

Figure 3: Long Term Flood Risk Assessment Map — Flood Risk from Rivers or Seas
(Crown Copyright)
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The map shows the site is within the low-risk category. In summary, the site risk of flooding
from rivers and seas is considered low.
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4.1.2 Surface Water Flooding

Alongside the published flood risk from rivers and seas, the Environment Agency produces a
map showing the risk from surface water. Surface water flood risk is a result of rainfall events
and resulting overland flows accumulating in topography features, such as channels and low
spots. Surface water flood risk is dealt with by designing a drainage network to ensure any
onsite development is protected.

The surface water flood risk maps (Figure 4) show the site is predominantly low risk of flooding,
with some isolated areas of high risk.

Figure 4: Surface Water Maps for Planning
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The map indicates that there are small isolated areas within the site boundary where there is
low risk of surface water flooding, although it is unlikely to impact the proposed site.

As such, the flood risk from surface water is considered low. Mitigation will be discussed in
section 4.3.
41.3 Flooding from Public Sewer (Infrastructure Failure)

Based on the Thames Water public sewer maps provided in Appendix B there are no public
surface water or combined water sewers in proximity to the site. Therefore, the risk of flooding
from infrastructure failure is considered low.

414 Flood Risk from Manmade Structures

Flood risk from other sources, such as reservoir risk, and manmade structures such as canals,
have also been considered. See Figure 5 below.

Reservoir flooding is extremely unlikely to happen. The Environment Agency is the
enforcement authority and ensures that reservoirs are inspected regularly, and essential
safety work is carried out under the Reservoirs Act 1975.

The reservoir flood map shows no risk of flooding so therefore flood risk from reservoirs is
considered low.

8 e
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Figure 5 — Flood Risk from Reservoir Inundation
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41.5 Flood Risk from Ground Water

The risk of groundwater flooding depends on local hydrogeological and geological conditions
at or in close proximity to the site. Groundwater levels rise during wet winter months and can
reactivate flow in certain streams. Available BGS data (BGS Geology Viewer (BETA)) shows
the site is underlain by the Lambeth Group — Clay, Silt and Sand. The West Berkshire Level 1
Strategic Flood Risk Assessment contains Groundwater Flood Mapping, unfortunately the
mapping does not extend to the area of Hurst.

The BGS website contains borehole for a historic borehole (1973) immediately adjacent to
Lodge Road in its proximity to the site (borehole log reference SU77SE50). This log record
water struck at a level of 36.4m AOD.

Flood risk posed by groundwater is considered to be low, on the basis of the lowest ground
level where development is proposed is approximately 37.50m AOD. Further details of flood
mitigation measures for this development are provided in Section 4.3.
4.2 Flood Risk Summary
In summary, the site is at the following risk from flooding from each source:

¢ Flooding from Rivers and Seas: Low

¢ Flooding from Surface Water: Low

e Flooding From Infrastructure: Low

e Flooding from Reservoirs: Low

e Flooding from Canals: Low

e Flooding from Groundwater: Low
The overall flood risk to the site is considered low and appropriate mitigation should be
considered to manage the potential flooding to the site.

4.3 Mitigation

As highlighted above, the site is at low risk from flooding from fluvial and surface water
sources. However, mitigation is still required to ensure the site is protected against flood risk.

It should be acknowledged that for developments in Flood Zone 1, compensatory storage is
not required. Therefore, mitigation suggested here relates to the design and construction of
the site.

9 e
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The finished floor levels for the proposed buildings should be set higher than the equivalent
existing ground levels.

The drainage strategy has been carried out and accommodates the 1 in 100 year plus
appropriate climate change event and discharge to a suitable location at agreed rates. This
will mitigate the impact of direct rainfall. Permeable paving and swales should be considered
when designing the final scheme to manage any potential spills and hydrocarbons.

3
10
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5.0 Drainage Strategy

5.1 Pre-Development Runoff

The Site is currently entirely greenfield. The existing greenfield runoff rate has been calculated
using HR Wallingford online tool for calculating greenfield runoff rates (tool can be found at
www.uksuds.com). The greenfield rate has been defined as 17.85 litres per second. Refer to
Appendix A for this calculation.

5.2 Post-Development Runoff

In accordance with the NPPF and local guidance, the proposed site discharge rate will be
restricted to 17.85 litres per second. It should be noted that all attenuation rates and measures
upstream of the final attenuation measure upstream of the connection point to the existing
watercourse are to an extent flexible and will be refined as part of the future detailed design
process. The final attenuation measure prior to watercourse connection is not flexible and
cannot exceed the rate of 17.85 litres per second.

5.3 Sustainable Drainage Systems (SuDS)

Recent changes to guidance and opinion within the industry have led to greater focus on
Sustainable Drainage Systems (SuDS) and long-term sustainable development. In addition,
the industry is well versed to controlling the volume of runoff via managed outfalls, the use of
SuDS systems creates an environment where the quality of the water is also managed and
improved.

CIRIA C753 — the SuDS Manual has set out objectives to minimise the impacts from the
development on the quantity and quality of the runoff. The guidance refers to the SuDS
Management Train.

5.3.1 The SuDS Management Train

The ‘Management Train Approach’ should be central to the surface water drainage strategy
of a proposed site. The main objective is treatment and control of runoff as near to source as
possible, thus protecting downstream habitats and further enhancing the amenity value of the
site. This concept uses a hierarchy of drainage techniques to incrementally reduce pollution,
flow rates and volumes of storm water discharge from the site, and is as follows:

i. Prevention — The use of good site design and housekeeping measures to prevent
runoff and pollution and includes rainwater reuse.

ii. Source Control — Control of runoff at source or as close to source as possible (e.g.,
cellular storage, petrol interceptors, flow attenuation devices).

iii. Site Control — Management of water in a local area and can include below ground
storage/attenuation, detention basins, tanks, oversized pipes.

iv. Regional Control — Management of water from a site or various sites and can include
wetlands and balancing ponds.

The drainage techniques for this development will seek to include, where possible, prevention,
source control and site control measures.
5.3.2 The SuDS Design Philosophy

The SuDS philosophy for a development site is the promotion of Prevention, Source Control
and Site Control Techniques.

The following design philosophy is proposed:

3
11
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e Surface water treatment using the ‘Management Train’ approach to remove and isolate
contamination at all SuDS facilities prior to conveyance to the existing onsite
watercourse.

e Surface water discharge to be attenuated to greenfield runoff rate (defined as Qbar).
¢ Prevention measures, for example the inclusion of water bultts.

e Site Control features, in the form of above-ground attenuation storage, to
accommodate the additional surface water runoff generated by the development site.

Varied SuDS methods are summarised in the table below to assess and establish which are
most feasible for the proposed post development site.

Table 2: SuDS Feasibility Assessment

SuDS Method Feasibility, Given Site and Project

Basins and Ponds — Basins and ponds increase biodiversity and amenity of the area; provide
Above Ground Storage | attenuation; and improve water quality. This method does occupy large
areas of developable land and needs to be constructed at the lower levels
of the site. Dry basins wills be incorporated within the park area to
attenuate runoff from surrounding areas and for exceedance flows.

Filter Strips, Swales Filter strips and raingardens can be used within private or public areas to
and Raingardens reduce and treat runoff. Raingardens are recommended where possible
for increased runoff treatment.

Swales Swales are shallow, flat bottomed, vegetated open channels designed to
convey and treat surface water runoff. When incorporated into the site
design they can be used to enhance the natural landscape and provide
aesthetic and biodiversity benefits. A swale is proposed within the park
land to attenuate excess runoff from the public highway and for
exceedance flows.

Permeable Paving Permeable paving is a form of pavement construction that allows road
runoff to infiltrate through the surface layer to underlying treatment and
storage media. They are an efficient means of managing and treating
surface water runoff close to its source. Permeable paving with a 30%
voids aggregate is proposed across the site within public and private
highways and private footpaths.

Tanked / Geocellular Tanked / geocellular attenuation systems provide high storage capacity
Attenuation Systems and can be incorporated within road pavements and under landscaping.
However, they do not provide runoff treatment or improve amenity and
biodiversity so other forms of SUDS should be used where possible.

5.4 Drainage Hierarchy

Current guidance (NPPF Planning Practice Guidance Paragraph 080) recommends the use
of the Drainage Hierarchy when developing a surface water strategy for any site. The purpose
of the Drainage hierarchy is to ensure consideration is firstly given to sustainable methods of
discharge of surface water runoff by sustainable methods such as infiltration with promotes
the ‘at source’ methodology set out in the SuDS Management Train principals.

Generally, the aim should be to discharge surface runoff as high up the following hierarchy of
drainage options as reasonably practicable:

1. into the ground (infiltration)
2. to a surface water body,

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

3
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4. to a combined water sewer”

As part of this drainage strategy each management method is assessed for suitability.

5.41 Infiltration

Infiltration is the preferred primary method of drainage discharge, however the geological
strata specified by the BGS indicates poor infiltration potential. In addition, the proximity of a
watercourse and the information provided in Section 4.1 suggests a high groundwater table.
It is therefore assumed infiltration is not a viable SuDS technique for this development due to
the CIRIA design criteria of a metre of unsaturated ground between the water table and the
invert of any infiltration system all year round.

5.4.2 Watercourse or Waterbody

As there is an existing watercourse on site, this would be the feasible receptor for the proposed
surface water system on site.

543 Surface Water Sewer

There are no public surface water sewers within the site or surrounding area. Table 3
summarises the options for the surface water disposal:

Table 3 — Surface Water Disposal Methods

Surface Water Disposal Potential Description

Infiltration X Infiltration is unlikely given the ground conditions
and proximity to the watercourse

Watercourse v A new direct connection to onsite watercourse is
appropriate

Surface Water Public X Not considered due to availability of a

Sewer watercourse

Combined Public Sewer X Not considered due to availability of a
watercourse

5.5 Treatment / Water Quality

As discussed above, there has been a recent push to improve the quality of water discharge.
The CIRIA SuDS Manual C753 (2015) provides a simple framework named the ‘SuDS Indices
Method’ to provide guidance on the level and method of treatment recommended for different
scenarios. This approach can be categorised into three key steps:

1. Allocate suitable pollution hazard indices for the proposed land use (Table 26.2 from
The CIRIA SuDS Manual).

2. Select SuDS with a total pollution mitigation index (Table 26.3 from the CIRIA SuDS
Manual) that equals or exceeds the pollution hazard index.

3. Where the mitigation index of an individual component is insufficient, two components
(or more) in series will be required, where:

Total SuDS mitigation index = mitigation index1 + 0.5 (mitigation index2)

3
13
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A factor of 0.5 is used to account for the reduced performance of secondary or tertiary
components associated with already reduced inflow concentrations.

Table 4: SuDS Manual Pollution Hazard Indices
(taken from Table 26.2 from the CIRIA SuDS Manual)

TABLE Pollution hazard indices for different land use classifications
26.2

Residential roofs Very low 02 0.2 0.05
0.2 (upto 0.8
where there
Other roofs ical mercial/
o= - - mf;?“ L Low 03 is potential for 0.05
metals to leach
from the roof)
Individual property driveways,

residential car parks, low traffic roads
(eg cul de sacs, homezones and
general access roads) and non- Low 05 04 04
residential car parking with infrequent
change (eg schools, offices) ie = 300
traffic movementsday

Commercial yard and delivery areas,
non-residential car parking with
frequent change (eg hospitals, retail), all Medium C-7 06 07
roads except low traffic roads and trunk
roadsimotorways

Sites with heavy peliution (eg haulage
yards, lorry parks, highly frequented
lorry approaches to industrial estates,
waste sites), sites where chemicals and
fuels (other than domestic fuel oil) are
to be delivered, handled, stored, used
or manufactured; industrial sites; trunk
roads and motorways'

Hotes
1 Motorways and trunk roads should follew the guidance and risk assessment process set out in Highways Agency (2008).

2 These should only be used if considered appropriate as part of a detailed risk assessment — required for all these land use types
[Table 4.3). When dealing with high hazard sites, the environmental regulator should first be consulied for pre-permitting advice.
This will help determine the mest appropriate appreach to the development of a design solution.

High 0.8 0.8 0%
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Table 5: SuDS Manual Indicative SuDS Mitigation Indices
(taken from Table 26.3 from the CIRIA SuDS Manual)

G
Type of SuDS component TS5 Hydrocarbons
Filter strip 04 04 0.5
Filter drain 0.4 04 0.4
Swale 0.5 06 06
Bioretention system 0.8 0.8 0.3
Permeable pavement 0.7 D& 0.7
Detention basin 0.5 0.5 06
Paond® o 07 0.5
Wetland o8 08 0.8
Piopickary tieatioei Thesze must demongstrate that they can address eth of the mnfaminant types to
=R acc.eptabie ]E‘-"EIE.- for frequent ever'lts up to approximately tl'.:e 1. in1 y&ar retumm

period event, for inflow concentrations relevant fo the contributing drainage area.
Hotes

1 5uDS5 components anly deliver these indices if they follow design guidance with respect 1o hydraulics and treatment set out in the
relevant fechnical component chapters.

2 Filter drains can remove coarse sediments, but their use for this purpose will have significant implications with respect to
maintenance requirements, and this should be taken into account in the design and Maintenance Plan.

3  Ponds and wetlands can remove coarse sediments, but their use for this purpose will have significant implications with respect
to the maintenance requirements and amenity value of the system. Sediment should normally be removed upstream, unfess they
are specifically designed to retain sediment in a separate part of the component, where it cannot easily migrate to the main bady
of water.

4 Where a wetland is not specifically designed to provide significantly enhanced treatment, it should be considered as having the
same mitigation indices as a pond.

5 See Chapter 14 for approaches to demonsirate product performance. A British Water/Environment Agency assessment code of
practice is currently under development that will allow manufacturers to complete an agreed test protocol for systems intended to
treat contaminated surface water runeff. Full details can be found at hitpoitinyurl.comigfTyujT

8 SEPA ocnly considers proprietary treatment systems as appropriate in exceptional circumstances where other types of SulD3
component are not practicabde. Proprietary treatment systems may also be considered appropriate for existing sites that are
causing pollution where there is a requirement to retrcfit treatment. SEPA (2014) also provides a flowchart with 3 summary of
checks on suitabifity of a proprietary system.

In summary, the total suspended solids (TSS) of residential roofs indices and property
driveways, residential car parks and low traffic roads (0.2+0.5) is allayed by the mitigation
indices provided by the onsite swale system (0.5 indices), permeable paving (0.7 indices) and
attenuation ponds (0.7 indices).

The total metals of residential roofs indices and property driveways, residential car parks and
low traffic roads (0.2+0.4) is allayed by the mitigation indices provided by the onsite swale
system (0.6 indices), permeable paving (0.6 indices) and attenuation ponds (0.7 indices).

The total hydrocarbons of residential roofs indices and property driveways, residential car
parks and low traffic roads (0.05+0.4) is allayed by the mitigation indices provided by the onsite
swale system (0.6 indices), permeable paving (0.7 indices) and attenuation ponds (0.5
indices).
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5.6 Proposed Surface Water Drainage Strategy
The proposed drainage strategy drawing is enclosed within Appendix A.

The northern most development plot will be drained via an on-plot gravity sewer system which
will incorporate on-plot attenuation measures (below / above ground attenuation, permeable
paving) prior to discharging to a swale. The flow into the swale shall be attenuated (attenuation
rate to be determined at detailed design). The swale will serve the main road which will run
through the development. Immediately downstream of the swale flow shall be attenuated to
7.7 litres per second. A manhole and pipe system shall then discharge to the southern
drainage network before ultimately discharging to the onsite watercourse located along the
western site boundary. This network is defined in flow as Network 1 and the results are
provided in Appendix A. The peak flow from Network 1 is 7.0 litres per second.

All development areas south of the main access road described above shall be directed to a
swale and basin / pond system, comprising of one detention basin and one attenuation pond
connected by a swale. The main difference between the detention basin and the attenuation
pond is that the pond shall have a permanent depth of water in it, whereas the detention basin
shall be dry apart from when it is holding attenuated surface water runoff. The upstream
detention basin in this system (Basin 1) shall serve the development plot to the south of the
main road through the site. The flow from Basin 1 shall be attenuated to 19.0 litres per second
prior to discharging to the swale. The swale shall then convey flows to the attenuation pond
(Pond 1). Flows from Pond 1 shall be attenuated to 10.4 litres per second. This network then
connects via a pipe and manhole system to the existing onsite watercourse. Upstream of this
connection point the flow of 6.2 litres per second from Network 1 enters this system. This
results in the total maximum peak flow entering the existing watercourse being 17.7 litres per
second, thus not exceeding the greenfield runoff rate of 17.85 litres per second (defined as
Qbar — see Appendix A).

NETWORK CATCHMENT AREA FINAL DISCHARGE RATE
Network 1 7.7/s

Network 2 10l/s

TOTAL FINAL DISCHARGE 17.71/s

Any new development should be designed in accordance with current best practice to provide
adequate capacity not the flood for the critical 1 in 30-year storm event and flood water
generated for up to the critical 1 in 100-year plus climate change storm event shall be
constrained within the areas on site so as not to cause damage to buildings, essential services,
adjoining developments, and services. Networks 1 and 2 contain no flooding for up to and
including the 1 in 100-year peak storm event with 40% climate change applied.

5.7 Proposed SuDS / Attenuation Features

Based on the current proposed layout of the development, SuDS have been incorporated
where practical and are summarised as follows:

o Swale 1 (Network 1) is 1.2m deep with a 0.5m bed and 1in3 side slopes. Total length
of swale is 176 metres, total width is 6.5m.
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o Swale 2 (Network 2) is 1.2m deep with a 0.5m bed and 1in3 side slopes. Total length
of swale is 79m.

e Detention Basin 1 (Network 2) is 2.14m deep with 1in3 sides slopes. Area of pond is
791m2. Pond volume is 808m3.

o Attenuation Pond 1 (Network 2) is 1.3m deep with 1in3 sides slopes. Area of pond is
1,196m2. Pond volume is 1,855m3.

e 3,375m3 of storage is required within the northern plot area that drains into swale 1.
This storage shall be in the form of a combination of permeable paving and above
ground and / or below ground attenuation.

¢ 504m3 of storage is required within the southern plot area that’s drains into pond 2.
This storage shall be in the form of a combination of permeable paving and above
ground and / or below ground attenuation.

The on-plot storage referenced above will need to be developed as part of the future detailed
design and may be redistributed across all plots areas to suit the internal layout of the plot.

In accordance with Susdrain guidance

( ), as
assessment has been undertaken to ensure the 100-year storm event drains down enough
for the storage structure to be able to accommodate a subsequent 10-year storm event. A
summary of this assessment on Detention Basin 1 and Attenuation Pond 1 is provided
below:

Detention Basin 1
¢ 100-year 360-minute (Winter) event results in 230 cubic metres of volume in Basin.
e 10-year 360-minute (Winter) event results in 578 cubic metres of volume in Basin.

e Total Basin volume is 808 cubic metres (therefore can accommodate above
volumes).

Attenuation Pond 1
e 100-year 360-minute (Winter) event results in 1,013 cubic metres of volume in Basin.
e 10-year 360-minute (Winter) event results in 519 cubic metres of volume in Basin.

e Total Basin volume is 1,855 cubic metres (therefore can accommodate above
volumes).

The indicative attenuation volumes provide for development plots on Network 1 and Network
2 are indicative only and represent below ground attenuation measures and permeable
paving that will form part of the detailed drainage design. These measures shall therefore be
assessed in accordance with the Susdrain guidance when they have been individually
designed as part of the future detailed design process.

Several flow control chambers have been specified in Network 1 and 2, and are summarised
below (further details can be found on the Proposed Drainage Strategy Plan and Flow
calculations provided in Appendix A.

o Network 1 Hydrobrake provided upstream of Swale 1. Flow limited to 6.2 I/sec.
o Network 1 Hydrobrake provided downstream of Swale 1. Flow limited to 7.0 I/sec.

¢ Network 1 has a peak flow of 7.7 I/sec for the 100-year pls 40% climate change peak
storm event. This is represented as a design flow in Network 2.

o Network 2 Hydrobrake provided downstream of Detention Basin 1. Flow limited to

18.5 I/sec.
3
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o Network 2 Hydrobrake provided downstream of Attenuation Pond 1. Flow limited to
10.1 I/sec.

¢ Network 2 final pipe prior to existing watercourse connection has a peak flow of 17.7
I/sec for the 100-year pls 40% climate change peak storm event.

5.8 Catchment Areas

Appendix A contains a catchment plan drawing. This provides details of the proposed
catchments that will enter the proposed drainage networks. It also provides details of the
existing catchment of the site that has been used to determine the greenfield runoff rate.

All proposed greenfield areas have had a coefficient of 0.2 applied to them. All proposed roads
have 100% coefficient. All proposed development parcels have a coefficient of 0.7 applied —
this takes into account urban creep as well as the proportion of the development parcels that
will be permeable (private garden, public open space, landscaping).

Further details of catchment areas are shown in the table below:
Table 6: Catchment Details

Northern Network
Pipe Total
Ref into

pipe
1.000

1.374
1.001 0.043
1.002 0.032
1.003 0.038
1.004 0.024
1.005 0.051
1.006 0.048
1.007 0.045
1.008 0.032
1.009 0.031
1.010 0.020
1.011

0.422

0.040
1.012 0.003
1.013 0.000
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1.014
1.015
1.016
1.017

Southern Network

0.244

1.479

5.9 Exceedance

The surface water drainage network has been designed to accommodate runoff for up to the
1 in 100-year plus climate change event, within the site boundary. There is 9m?® of flooding at
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the head of Network 1 for the 1 in 100-year (plus 40% climate change) peak storm event that
will be held in the surrounding landscaped area. This flooding shall be designed out as part of
the detailed design process if possible.

In the event of rare extreme rainfall events, the capacities of proposed drainage infrastructure
may become exceeded. Indicative flood exceedance routes are indicated on the Drainage
Strategy provided in Appendix A.

This analysis should conclude that proposed buildings are not at risk of flooding and that flood
volumes can be safely held within the site area until flood levels subside.

5.10 Approvals

In order to build a new connection onto the existing onsite watercourse an Ordinary
Watercourse Consent / Environmental Permit may be required either via the Environment
Agency or the Lead Local Flood Authority. Any work carried out within 8m of the watercourse
to the west designated a Main River will required an Environmental Permit. A pre-development
enquiry has been sent to both the Lead Local Flood Authority and the Environment Agency,
setting out the proposals for surface water discharge from the development (new outfall to
onsite watercourse, attenuated to green field runoff rate). A response from the Environment
Agency and the Lead Local Flood Authority is currently pending and shall be added to this
report as an addendum or as a new report iteration.

3
20



MacTaggart and Mickel Strategic Land 19 July 2024
Flood Risk Assessment and Drainage Strategy SLR Project No.: 432.010035.00001

6.0 Proposed Foul Drainage

The proposed foul drainage strategy for this development is to discharge the on-site foul flows
to the existing Thames Water public combined sewer location in Tape Lane. Due to the relative
flatness of the site coupled with the distance of the southern-most development area of the
site, foul flows will need to be pumped to this combined sewer.

In accordance with Sewer Sector Guidance Appendix C, the peak design flow for dwellings is
calculated at 4,000 litres per dwelling per day (0.05 litres per second per dwelling). Peak flow
for this development is therefore 0.05 x 99 (No. of dwellings) = 4.95 I/sec.

The general rule of thumb for pumping rates is that the pump rate is approximately half of the
peak flow rate. It is therefore reasonable to assume the pump rate shall be set to 2.5 litre per
second. This shall be determined at detailed design stage with technical input provided by a
pumping station specialist.

A pre-development enquiry has been sent to Thames Water to ascertain an agreement in
principle for this connection point. The response from Thames Water is currently pending and
shall be added to this report as an addendum or as a new report iteration. The proposed
Drainage Strategy drawing in Appendix A also provides further information on the proposed
connection point and flow rate into the public sewer that is being proposed.
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7.0 Draft Maintenance Strategy

This section is intended to give an overview of the operation and maintenance for the drainage
features included in the drainage strategy. Where proprietary products are specified, the
manufacturer’s instructions and recommendations should be followed in priority to this
document, unless noted otherwise due to project constraints.

The recommended operations and frequencies are typical only and should be more frequent
initially to ensure that that are no unforeseen issues with the operation and then adjusted to
suit the site requirements.

Where sewers and SuDS features are offered for adoption, the adopting authority will have
their own maintenance strategy in place.

This document will evolve through the design and construction phases of the scheme and
should be included in a final strategy are part of the Health and Safety file on handover of the
final scheme.

71 Adoption

The full masterplan surface and foul water networks will be offered for adoption to Thames
Water. It is therefore likely that the maintenance regime will be altered to suit the adopting
authority’s procedures. Highway drainage in the Southern Link Road will be the responsibility
of the Local Highways Authority.

7.2 Components

The following components have been included in the masterplan drainage design:
Pipes
Gullies
Swales

Permeable Paving
Flow Control Units
Detention Basin
Attenuation Pond

The maintenance strategy should be implemented to ensure the drainage network is cleaned
regularly and the routine maintenance regime should be documented.

Until such time as the network is adopted formally, the maintenance is the responsibility of an
on-site management team that is appointed by the client / developer. It is recommended that
a general inspection of the drainage networks is carried out twice a year as a minimum and
after any major storm. The consists of a visual inspection survey of the surface visible features
such as headwalls to ensure the system is working.

Significant sediment deposition is likely in areas used for storage, so a post storm clean-up
operation may be required to remove litter, vegetation, sewerage debris and larger objects.

During the winter months, drainage features such as gullies and channels should be cleared
of ice, snow, debris, or litter.

Sediment / material removal should be undertaken in consultation with the environmental
regulator to confirm appropriate protocols; especially where run-off is taken from potentially
contaminated areas such as filter drains and associated chambers.
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7.3 Inspection, Manhole and Catchpit Chambers

Access points have been located at the head of each run, at the change in direction and at
the change in pipe size in accordance with the SSG and Building Regulations Part H.

The appropriate health and safety equipment must be used when accessing manholes.
Confined space certificates must be held by any personnel entering a manhole and the
appropriate permits should be obtained from the Maintenance Manager prior to any access.

The manhole chambers on site will be designed in accordance with the SSG and Building
Regulations Part H guidance which includes appropriately sized covers and access ladders,
however untethered enter is not recommended. A suitable hoist and harness system should
be used.

7.4 Pipes

Pipes are proprietary products, and the materials can vary across the site and as such where
used the manufacture’s recommendations should be followed. Regardless of the product used
the pipes will be fully compliant with the SLR drainage specification.

Pipes are intended to be the main conveyance across the development and where oversized
they form the attenuation volume required by the limitation of the discharge rate. They are
intended to be dry except for during rainfall events. These have been designed to be self-
cleaning where possible for smaller diameter pipes, and for larger diameters the risk is
reduced due to the overall pipe size.

Access for maintenance is provided through access chambers and manholes.

A regular inspection and maintenance regime is important to identify areas which may have
been obstructed/clogged and may not be drainage correctly thus exposing the development
to a greater level of flood risk.

Table 7: Typical Pipe and Chamber Maintenance Requirements

Maintenance Schedule Required Actions Typical Frequency

Monitoring Initial Inspection should be | Not applicable.
(to be undertaken more | provided as post construction
regularly within the first year of | CCTV survey.
operation and adjusted as
required)

Regular Maintenance I | Inspect for evidence of poor | 3-monthly, 48 hours
Inspection operation via water level in | afterlarge storms.
chambers, if required, take
remedial action.

Check and remove large | Monthly or as
vegetation growth near pipe runs | required.

Remedial Action Rod through poorly performing | As required.
runs as initial remediation.

If continued poor performance jet | As required.
and CCTV  survey  poorly
performing runs
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7.5 Gullies / Kerb Drainage

Channels and gullies should be inspected and cleaned in accordance with the manufacturer’s
details. Channel units can be cleaned using a high-pressure hose; this can be fed into the
channel system through access units strategically placed along the channel run. The throat
section of channel units should always be kept clear to ensure uninterrupted flow of surface
water into the drainage channel and any debris within the throat should be removed.

Locking bolts should be replaced and sufficiently tightened, taking care that the bolt heads do
not stand above the top surface of the cover or grate. If covers are allowed to move within
their frame, this may cause damage to the frame or seating.

Sediment\material removal should be undertaken in consultation with the environmental
regulator to confirm appropriate protocols; especially where run-off is taken from potentially
contaminated areas such as the car park channels.

Kerb Drainage is a proprietary product therefore the manufacturers maintenance regimes
should be followed where possible. Whether or not kerb drainage is a suitable proposal for
this scheme shall be determined as part of the detailed drainage design process.

Table 8: Typical Gully and Kerb Drainage Maintenance Requirements

Maintenance Schedule Required Actions Typical

Frequency

Monitoring (to be undertaken more
regularly within the first year of
operation and adjusted as required)

Initial inspection Not applicable.

Regular Maintenance /
Inspection

Litter and debris removed

Monthly or as
required.

Inspect for evidence of poor operation

Monthly or as

via water level in chambers, if required, | required.
take remedial action.
Inspect slit accumulation rates and | 3-monthly, 48

establish appropriate brushing
frequencies. Slit can also be caused by
adjacent landscaping area which
should be reprofiled to provide a flat
area or berm adjacent to the paving.

hours after large
storms.

Inspect for evidence of poor operation

Monthly or as

CCTV survey poorly performing runs

and/or weed growth, if required, take | required.
remedial action.

Remedial Action Inspect sumps and outlet pipes and | As required
rod through poorly performing
channels and outlets as initial
remediation.
If continued poor performance jet and | As required.

7.6

Permeable Paving

Maintenance regimes for permeable paving will change depending on whether the system is
bound or unbound. Concrete block paving (CBPP) systems are a popular choice, and ‘under
normal conditions will work perfectly well with no maintenance’ (Marshalls 2023). However, it
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is recommended that some form of sweeping/visual inspections are carried out annually to
ensure any defects are picked up early.

Most permeable paving systems are proprietary, and manufacturer’s instructions and
recommendations should be followed in priority to this document.

7.7 Hydrobrake Chamber

The hydrobrakes chamber should be maintained in a manner similar to that of the standard
chambers. Any additional requirements for the hydrobrakes, Manufacturer’'s instructions
should be followed.

7.8 SuDS Features

Table 9: Typical Detention Basin, Pond and Swale Maintenance Requirements

Maintenance Required Actions Minimum Frequency

Schedule

Regular Remove litter and debris removal Monthly
Maintenance

Cut grass in and around basin Half yearly (spring — before
nesting, and autumn)

Manage other vegetation and remove nuisance Monthly (or as required)

plants
Inspect inlets, outlets, and overflows for blockages,
. . Monthly
and clear if required.
Inspect banksides, liner, structures, pipework etc. Monthly

for evidence of physical damage.

Inspect inlets and facility surface for silt
accumulation. Establish appropriate silt removal
frequencies.

Monthly (for first year), then
annually or as required

Check any penstocks and other mechanical

. Annuall
devices. y

Tidy all dead growth before start of growing season. | Annually

Remove sediment from inlet, outlets and forebay. | Annually (or as required)

Manage plants in outlet pool — where provided. Annually

Removing sedimentation that has become

entrained into the outflow Six monthly or as required

Occasional Re-seed areas of poor vegetation growth. As required
Maintenance

Prune and trim any trees and remove cuttings. Every 2 years or as required

Remove sediment from inlets, outlets, forebay and

. ; : Every 5 years or as required
main basin when required. yoy q

Periodic measuring of the bore size Every 3 years or as required
Remedial Repair erosion or other damage by reseeding or .
Actions re-turfing. As required
Realignment of rock armour As required
Repair/rehabilitation of inlets, outlets, and :
As required
overflows.
Relevel uneven surfaces and reinstate design .
As required

levels.
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8.0 Conclusions and Further Recommendations

The development has been designed in accordance with current best practice to provide
adequate capacity not the flood for the critical 1 in 30-year storm event and flood water
generated for up to the critical 1 in 100-year plus 40% climate change storm event shall be
constrained within the areas on site so as not to cause damage to buildings, essential services,
adjoining developments, and services.

The final discharge rate is 17.7, which is made up of a peak flow from Network 1 of 7 I/sec and
a peak flow of network 2 of 10 I/sec.

A pre-development enquiry has been sent to Thames Water in relation to the proposed foul
connection that will be required to the public sewer in Tape Lane, via a proposed rising main
and pumping station. A pre-development enquiry has also been sent to the Lead Local Flood
Authority and The Environment Agency in relation to the proposed surface water discharge
into the onsite existing watercourse. Responses to these enquiries are currently pending and
will be added to this report as an addendum once received.

In conclusion the drainage strategy set out in this document along with the supporting
hydraulics calculations provided in Appendix A, is deemed acceptable in proving the strategy
provides sufficient flood risk mitigation for the development whilst maintaining greenfield runoff
rates from the current site.
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Vectos Infrastructure Ltd

CAUSEWY

File: Network 1 reva.pfd
Network: Network 1
paul bainbridge
18/07/2024

Page 1

Design Settings

Rainfall Methodology FEH-22 Minimum Velocity (m/s) 1.00
Return Period (years) 2 Connection Type Level Soffits
Additional Flow (%) 0 Minimum Backdrop Height (m) 0.200
Ccv 0.750 Preferred Cover Depth (m) 1.200
Time of Entry (mins) 5.00 Include Intermediate Ground v/
Maximum Time of Concentration (mins) 30.00 Enforce best practice design rules  x
Maximum Rainfall (mm/hr) 50.0
Nodes
Name Area TofE Cover Diameter Easting Northing  Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
N1-HW1 1.374 38.700 479526.775 173806.019 1.200
N1-SW1 0.043 38.658 479510.728 173800.522 1.200
N1-SW2 0.032 38.608 479492.230 173793.017 1.200
N1-SW3 0.038 38.565 479476.632 173785.541 1.200
N1-SW4 0.024 38.525 479462.558 173777.976 1.200
N1-SW5 0.051 38.494 479451.861 173771.471 1.200
N1-SWé6 0.048 38.461 479442.142 173762.663 1.200
N1-SW7 0.045 38.550 479409.588 173743.961 1.383
N1-SW8 0.032 38.550 479393.295 173733.495 1.431
N1-SW9 0.031 38.500 479382.278 173727.361 1.413
N1-HW2 0.020 38.450 479372.884 173722.879 1.389
N1-CH1 0.422 38.500 479362.070 173718.536 1.772
N1-CH2 0.000 38.000 479355.255 173718.205 1.408
N1-CH3 0.000 37.700 479349.210 173719.507 1.232
N1-CH4 0.000 37.680 479344.546 173722.180 1.470
N1-CH5 37.680 479340.963 173727.405 1.497
N1-CH6 0.000 37.600 479338.263 173732.042 1.440
N1-CH7 (HB) 37.500 479322.562 173725.221 1.413
N1-HW3 (Outlet) 37.500 479302.592 173716.546 1.505
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)
N1-HW1 N1-SW1 0.030 37.500 400.0 1200
N1-SW1 N1-SW2 37.458 397.7 1200
N1-SW2 N1-SW3 37.408 400.0 1200
N1-SW3 N1-SW4 37.365 400.0 1200
N1-SW4  N1-SW5 37.325 400.0 1200
N1-SW5 N1-SW6 37.294 400.0 1200
N1-SW6 N1-SW7 37.261 400.0 1200
Name Vel Cap Flow us DS 2 Area IAdd Pro Pro
(m/s) (1/s) (I/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
17667.2 186.2 1.374 0.0 159 1.196
17720.2 192.0 1.417 0.0 161 1.209
17667.2 195.3 1.449 0.0 163 1.212
17667.2 199.4 1.487 0.0 165 1.219
17667.2 201.7 1.511 0.0 166 1.221
17667.2 207.6 1.562 0.0 168 1.230
17667.2 2113 1.610 0.0 170 1.237

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




Vectos Infrastructure Ltd File: Network 1 reva.pfd Page 2
CAUSEMY Network: Network 1
paul bainbridge
18/07/2024
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)
N1-SW7 N1-SW8 37.167 400.0 1200
N1-SW8 N1-SW9 37.119 400.0 1200
N1-SW9 N1-HW2 37.087 400.0 1200
N1-HW2 N1-CH1 0.600 37.061 35.0 525
N1-CH1 N1-CH2 36.728 50.0 525
N1-CH2 N1-CH3 36.592 50.0 525
N1-CH3 N1-CH4 36.468 50.0 525
N1-CH4 N1-CH5 36.210 236.0
N1-CH5 N1-CH6 36.183 236.0
N1-CH6 N1-CH7 (HB) 36.160 236.0
N1-CH7 (HB) N1-HW3 (Outlet) 36.087 236.0
Name Vel Cap Flow us DS ZArea ZIAdd Pro Pro
(m/s) (1/s) (I/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
17667.2 215.8 1.655 0.0 171 1.244
17667.2 219.0 1.687 0.0 173 1.248
17667.2 222.2 1.718 0.0 174 1.253
16429 2239 1.247 1.738 0.0 129 2.690
686.8 277.6 1.247 2.160 0.0 232 3.012
686.8 276.9 2.160 0.0 231 3.009
686.8 276.3 2.160 0.0 231 3.006
1.453 3146 274.8 2.160 0.0 382 1.628
1.453 314.6 273.7 2.160 0.0 381 1.627
1.453 314.6 270.0 2.160 0.0 377 1.624
1.453 3146 265.3 2.160 0.0 371 1.620
Simulation Settings
Rainfall Methodology FEH-22 Analysis Speed Normal Additional Storage (m¥ha) 20.0

Summer CV  0.750
Winter CV  0.840

15 30 60

Return Period

120

Skip Steady State x
Drain Down Time (mins) 240

Storm Durations

180 240 360 480

Climate Change Additional Area

(years) (CC %) (A %)
2 0 0
30 35 0
100 40 0

Check Discharge Rate(s) x
Check Discharge Volume  x

600 720 960 1440
Additional Flow
(Q %)
0
0

0

Node N1-CH1 Online Hydro-Brake® Control

Flap Valve x

Replaces Downstream Link
Invert Level (m)

Design Depth (m)

Design Flow (l/s)

36.728
1.400

7.0 M

Objective
Sump Available
Product Number

Min Outlet Diameter (m)
in Node Diameter (mm)

(HE) Minimise upstream storage
v
CTL-SHE-0118-7000-1400-7000
0.150

1200
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CAUSEWY

Vectos Infrastructure Ltd

18/07/2024

File: Network 1 reva.pfd
Network: Network 1
paul bainbridge

Page 3

Flap Valve

Downstream Link
Replaces Downstream Link
Invert Level (m)

Design Depth (m)

Design Flow (l/s)

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

Porosity

Node N1-HW1 Online Hydro-Brake® Control

X Objective
1.000 Sump Available
X Product Number
37.500 Min Outlet Diameter (m)

1.000
6.2

Min Node Diameter (mm)

(HE) Minimise upstream storage
v
CTL-SHE-0117-6200-1000-6200
0.150

1200

Node N1-HW1 Carpark Storage Structure

0.00000 Invert Level (m)
0.00000 Time to half empty (mins)
2.0 Width (m)
0.30 Length (m)

38.100 Slope (1:X) 500.0
Depth (m) 0.600

79.000 Inf Depth (m)

79.000
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Vectos Infrastructure Ltd

File: Network 1 reva.pfd
Network: Network 1

paul bainbridge
18/07/2024

Page 4

Results for 2 year Critical Storm Duration. Lowest mass balance: 99.33%

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

240 minute winter N1-HW1 232 38.266 0.766 44.3

1440 minute winter  N1-SW1 1410 37.727 0.268 16.9

1440 minute winter  N1-SW2 1440 37.725 0.317 38.3

1440 minute winter  N1-SW3 1440 37.725 0.360 233

1440 minute winter N1-SW4 1440 37.724 0.399 29.1

1440 minute winter  N1-SW5 1440 37.724 0.430 30.0

1440 minute winter  N1-SW6 1440 37.724 0.463 42.2

1440 minute winter  N1-SW7 1440 37.725 0.558 33.8

1440 minute winter  N1-SW8 1440 37.726 0.607 31.8

1440 minute winter  N1-SW9 1440 37.726 0.639 30.7

1440 minute winter  N1-HW2 1440 37.726 0.665 28.2

1440 minute winter  N1-CH1 1440 37.726 0.998 24.3

15 minute summer N1-CH2 8 36.631 0.039 7.0

120 minute winter N1-CH3 28 36.508 0.040 7.0

120 minute summer N1-CH4 32 36.268 0.058 7.0

120 minute summer N1-CH5 32 36.241 0.058 7.0

120 minute summer N1-CH6 32 36.215 0.055 7.0

180 minute summer N1-CH7 (HB) 44 36.142 0.055 7.0

240 minute winter N1-HW3 (Outlet) 48 36.048 0.053 7.0
Link Event us Link DS Outflow

(Upstream Depth) Node Node (I/s)

240 minute winter N1-HW1 1.000 N1-SW1 11.0
1440 minute winter  N1-SW1 1.001 N1-SW2 18.4
1440 minute winter  N1-SW2 1.002 N1-SW3 23.0
1440 minute winter  N1-SW3 1.003 N1-Sw4 25.6
1440 minute winter  N1-SW4 1.004 N1-SW5 26.3
1440 minute winter  N1-SW5 1.005 N1-SW6 35.5
1440 minute winter  N1-SW6 1.006 N1-SW7 23.6
1440 minute winter  N1-SW7 1.007 N1-SW8 31.6
1440 minute winter  N1-SW8 1.008 N1-SW9 30.5
1440 minute winter  N1-SW9 1.009 N1-HW2 28.1
1440 minute winter  N1-HW2 1.010 N1-CH1 219
1440 minute winter  N1-CH1 Hydro-Brake® N1-CH2 7.0
15 minute summer N1-CH2 1.012 N1-CH3 7.0
120 minute winter N1-CH3 1.013 N1-CH4 7.0
120 minute summer N1-CH4 1.014 N1-CH5 7.0
120 minute summer N1-CH5 1.015 N1-CH6 7.0
120 minute summer N1-CH6 1.016 N1-CH7 (HB) 7.0
180 minute summer N1-CH7 (HB) 1.017 N1-HWS3 (Outlet) 7.0

Node
Vol (m3)
181.0018

0.1925

0.1692

0.2276

0.1596

0.3653

0.3703

0.3635

0.2713

0.2806

0.1916

7.7352

0.0688

0.0698

0.1019

0.1016

0.0970

0.0967

0.0000

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

Velocity Flow/Cap

(m/s)
0.517 0.001
0.525 0.001
0.531 0.001
0.539 0.001
0.537 0.001
0.546 0.002
0.528 0.001
0.536 0.002
0.511 0.002
0.479 0.002
0.130 0.013
0.966 0.010
1.000 0.010
0.548 0.022
0.568 0.022
0.588 0.022
0.602 0.022

Status

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

OK
OK
OK
OK
OK
OK
OK

Link
Vol (m3)
3.3294
8.0999
8.8989
9.9456
9.0543
10.7789
39.2196
25.4034
18.6247
16.6804
5.0353

Discharge
Vol (m3)

0.0448
0.0376
0.0808
0.0661
0.2035

0.2530 142.4
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18/07/2024

Results for 30 year +35% CC Critical Storm Duration. Lowest mass balance: 99.33%

Node Event us Peak Level Depth Inflow Node Flood
Node (mins) (m) (m) (1/s) Vol (m3) (m?3)

480 minute winter ~ N1-HW1 472 38.564 1.064 78.9 745.1085 0.0000

1440 minute winter N1-SW1 1410 38.177 0.719 13.5 0.5157 0.0000

1440 minute winter N1-SW2 1440 38.177 0.769 14.5 0.4101 0.0000

1440 minute winter N1-SW3 1440 38.178 0.813 17.4 0.5143 0.0000

1440 minute winter N1-SW4 1440 38.177 0.852 15.9 0.3410 0.0000

1440 minute winter N1-SW5 1440 38.177 0.883 28.2 0.7509 0.0000

1440 minute winter N1-SW6 1440 38.177 0.916 20.1 0.7330 0.0000

1440 minute winter N1-SW7 1440 38.177 1.010 26.2 0.6577 0.0000

1440 minute winter N1-SW8 1440 38.177 1.058 32.8 0.4728 0.0000

1440 minute winter N1-SW9 1440 38.177 1.090 29.1 0.4785 0.0000

1440 minute winter N1-HW2 1440 38.178 1.117 35.2 0.3216 0.0000

1440 minute winter N1-CH1 1440 38.182 1.454 30.9 11.2679 0.0000

1440 minute winter N1-CH2 1440 36.631 0.039 7.1 0.0694 0.0000

1440 minute winter N1-CH3 1440 36.508 0.040 7.1 0.0704 0.0000

1440 minute winter N1-CH4 1440 36.268 0.058 7.1 0.1028 0.0000

1440 minute winter N1-CH5 1440 36.241 0.058 7.1 0.1025 0.0000

1440 minute winter N1-CH6 1440 36.215 0.055 7.1 0.0978 0.0000

1440 minute winter N1-CH7 (HB) 1440 36.142 0.055 7.1 0.0975 0.0000

1440 minute winter N1-HW3 (Outlet) 1440 36.049 0.054 7.1 0.0000 0.0000

Link Event us Link DS Outflow Velocity Flow/Cap
(Upstream Depth) Node Node (1/s) (m/s)

480 minute winter  N1-HW1 1.000 N1-SW1 10.5 0.513 0.001

1440 minute winter N1-SW1 1.001 N1-SW2 12.6 0.528 0.001

1440 minute winter N1-SW2 1.002 N1-SW3 16.7 0.529 0.001

1440 minute winter N1-SW3 1.003 N1-SwW4 15.0 0.527 0.001

1440 minute winter N1-SW4 1.004 N1-SW5 17.8 0.523 0.001

1440 minute winter N1-SW5 1.005 N1-SW6 -20.9 0.524 -0.001

1440 minute winter N1-SW6 1.006 N1-SW7 14.5 0.526 0.001

1440 minute winter N1-SW7 1.007 N1-SW8 324 0.527 0.002

1440 minute winter N1-SW8 1.008 N1-SW9 28.7 0.530 0.002

1440 minute winter N1-SW9 1.009 N1-HW2 35.1 0.479 0.002

1440 minute winter N1-HW2 1.010 N1-CH1 29.2 0.138 0.018

1440 minute winter N1-CH1 Hydro-Brake® N1-CH2 7.1

1440 minute winter N1-CH2 1.012 N1-CH3 7.1 0.969 0.010

1440 minute winter N1-CH3 1.013 N1-CH4 7.1 1.005 0.010

1440 minute winter N1-CH4 1.014 N1-CH5 7.1 0.551 0.023

1440 minute winter N1-CH5 1.015 N1-CH6 7.1 0.570 0.023

1440 minute winter N1-CH6 1.016 N1-CH7 (HB) 7.1 0.591 0.023

1440 minute winter N1-CH7 (HB) 1.017 N1-HW3 (Outlet) 7.1 0.605 0.023

Status

OK
OK

Link
Vol (m3)
27.2742
40.6422
39.3308
39.8964
33.7408
37.7771
122.8675
72.1747
50.4019
43.7626
5.0353

0.0454
0.0380
0.0819
0.0670
0.2060
0.2560

Discharge
Vol (m3)

653.9
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Results for 100 year +40% CC Critical Storm Duration. Lowest mass balance: 99.33%

Node Event us Peak Level Depth Inflow Node Flood
Node (mins) (m) (m) (1/s) Vol (m3) (m?3)
600 minute winter ~ N1-HW1 570 38.700 1.200 84.1 1002.9560 9.2222
1440 minute winter N1-SW1 1410 38.323 0.865 13.4 0.6206 0.0000
1440 minute winter N1-SW2 1410 38.323 0.915 204 0.4879 0.0000
1440 minute winter N1-SW3 1440 38.324 0.959 31.2 0.6068 0.0000
1440 minute winter N1-SW4 1440 38.324 0.999 48.6 0.3995 0.0000
1440 minute winter N1-SW5 1440 38.324 1.030 36.4 0.8755 0.0000
1440 minute winter N1-SW6 1440 38.324 1.063 41.7 0.8502 0.0000
1440 minute winter N1-SW7 1440 38.323 1.156 36.1 0.7528 0.0000
1440 minute winter N1-SW8 1440 38.324 1.205 28.3 0.5386 0.0000
1440 minute winter N1-SW9 1440 38.323 1.236 26.3 0.5428 0.0000
1440 minute winter N1-HW2 1410 38.323 1.262 26.5 0.3636 0.0000
1440 minute winter N1-CH1 1380 38.322 1.594 25.9 12.3552 0.0000
1440 minute winter N1-CH2 1410 36.632 0.040 7.4 0.0710 0.0000
1440 minute winter N1-CH3 1440 36.509 0.041 7.4 0.0720 0.0000
1440 minute winter N1-CH4 1440 36.269 0.059 7.4 0.1051 0.0000
1440 minute winter N1-CH5 1410 36.242 0.059 7.4 0.1049 0.0000
1440 minute winter N1-CH6 1410 36.217 0.057 7.4 0.1001 0.0000
1440 minute winter N1-CH7 (HB) 1410 36.143 0.056 7.4 0.0997 0.0000
1440 minute winter N1-HWS3 (Outlet) 1440 36.050 0.055 7.4 0.0000 0.0000
Link Event us Link DS Outflow Velocity Flow/Cap
(Upstream Depth) Node Node (1/s) (m/s)
600 minute winter  N1-HW1 1.000 N1-SW1 8.1 0.514 0.000
1440 minute winter N1-SW1 1.001 N1-SW2 12.7 0.526 0.001
1440 minute winter N1-SW2 1.002 N1-SW3 30.7 0.531 0.002
1440 minute winter N1-SW3 1.003 N1-Sw4 36.5 0.539 0.002
1440 minute winter N1-SW4 1.004 N1-SW5 235 0.537 0.001
1440 minute winter N1-SW5 1.005 N1-SW6 36.7 0.549 0.002
1440 minute winter N1-SW6 1.006 N1-SW7 23.5 0.536 0.001
1440 minute winter N1-SW7 1.007 N1-SW8 27.8 0.545 0.002
1440 minute winter N1-SW8 1.008 N1-SW9 25.8 0.518 0.001
1440 minute winter N1-SW9 1.009 N1-HW2 26.4 0.487 0.001
1440 minute winter N1-HW2 1.010 N1-CH1 23.8 0.137 0.014
1440 minute winter N1-CH1 Hydro-Brake® N1-CH2 7.4
1440 minute winter N1-CH2 1.012 N1-CH3 7.4 0.982 0.011
1440 minute winter N1-CH3 1.013 N1-CH4 7.4 1.018 0.011
1440 minute winter N1-CH4 1.014 N1-CH5 7.4 0.556 0.024
1440 minute winter N1-CH5 1.015 N1-CH6 7.4 0.577 0.024
1440 minute winter N1-CH6 1.016 N1-CH7 (HB) 7.4 0.599 0.024
1440 minute winter N1-CH7 (HB) 1.017 N1-HW3 (Outlet) 7.4 0.613 0.024

Status

FLOOD
OK
OK
OK
OK
OK
OK
OK

OK
OK
OK
OK
OK
OK
OK

Link
Vol (m3)
39.8694
56.4181
53.6880
53.7620
45.0149
49.9565
159.7437
92.4461
64.0698
55.2663
5.0353

0.0469
0.0393
0.0847
0.0693
0.2127
0.2643

Discharge
Vol (m3)

672.8
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Name

1.000
1.001
1.002
1.003
1.004
1.005

Design Settings

Rainfall Methodology FEH-22 Minimum Velocity (m/s)
Return Period (years) 2 Connection Type
Additional Flow (%) 0 Minimum Backdrop Height (m)
Ccv 0.750 Preferred Cover Depth (m)
Time of Entry (mins) 5.00 Include Intermediate Ground
Maximum Time of Concentration (mins) 30.00 Enforce best practice design rules
Maximum Rainfall (mm/hr) 50.0
Nodes
Name Area TofE Add Cover Diameter Easting Northing
(ha) (mins) Inflow Level (mm) (m) (m)
(I/s) (m)
N2-MH1 0.774 38.550 1200 479489.767 173746.276
N2-HW1 0.065 37.500 1350 479475.899 173741.385
N2-HW2 37.500 1500 479456.386 173732.315
N2-HW3 0.096 37.304 479447.982 173729.327
N2-SW1 0.096 37.290 479443.630 173726.067
N2-SW2 0.160 37.300 479429.146 173715.133
N2-SW3 0.103 37.346 479394.865 173695.990
N2-SW4 37.500 479387.901 173691.958
N2-HW4 37.500 479383.328 173686.937
N2-MH2 1.479 38.100 1500 479412.470 173620.673
N2-MH3 38.100 1500 479420.446 173628.489
N2-MH4 37.800 1500 479405.419 173648.674
N2-MH5 37.800 1500 479408.872 173657.060
N2-MH6 37.750 1500 479376.672 173677.481
N2-HW5 0.244 38.000 1500 479371.285 173670.012
N2-HW6 38.000 1500 479363.186 173644.910
N2-MH7 37.700 1500 479356.415 173638.780
N2-MH8 7.0 37.500 1500 479338.395 173624.463
N2-MH9 37.500 1500 479342.920 173609.415
N2-HW7 37.400 1500 479332.474 173606.007
Links
us DS Length ks(mm)/ USIL DS IL Fall Slope Dia
Node Node (m) n (m) (m) (m) (1:X) (mm)
N2-MH1 N2-HW1 14.705 0.600 36.237 450
N2-HW1 N2-HW2 21.518 0.600 36.200 450
N2-HW2 N2-HW3 8.919 0.600 36.157 225
N2-HW3 N2-SW1 5.438 0.030 36.104 500
N2-SW1 N2-SW2 18.148 0.030
N2-SW2 N2-SW3 39.264 0.030 1200
Name Vel Cap Flow us DS ZArea IAdd
(m/s)  (I/s) (I/s) Depth Depth (ha) Inflow
(m) (m) (I/s)
1.000 1.013 161.2 1045 1.863 0.850 0.774 0.0
1.001 0.902 143.4 109.8 0.850 0.893 0.839 0.0
1.002 1.005 40.0 108.7 1.118 0.975 0.839 0.0
1.003 0.712 7119 120.1 0.700 0.700 0.935 0.0
1.004 0.699 698.6 1283 0.700 0.755 1.031 0.0
1.005 1.195 5881.5 1427 0.055 0.199 1.191 0.0

1.00

Level Soffits
0.200

1.200

v

v

Depth
(m)

2.313
1.300
1.343
1.200
1.200
1.255
1.399
1.573
1.590
1.200
1.567
1.492
1.530
1.869
2.142
2.195
1.918
1.776
1.815
1.742

TofC
(mins)

Rain
(mm/hr)
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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)
1.006 N2-SW3 N2-SW4 8.047 0.030
1.007 N2-SW4 N2-HW4 6.831 0.030
1.008 N2-HW4 N2-MH6 11.525 0.600 397.4 600
2.000 N2-MH2 N2-MH3 11.093 0.600 36.900 32.0 300
2.001 N2-MH3 N2-MH4 25.164 0.600 36.533 111.8 300
2.002 N2-MH4 N2-MH5 9.069 0.600 36.308 238.7
2.003 N2-MH5 N2-MH6 38.129 0.600 36.270 2354
1.009 N2-MH6 N2-HWS5 9.209 0.600 35.881 400.4 600
1.010 N2-HW5 N2-HW6 26.376 0.600 35.858 497.7 450
1.011 N2-HW6 N2-MH7 9.134 0.600 35.805 397.1
1.012 N2-MH7 N2-MH8 23.015 0.600 35.782 396.8
1.013 N2-MH8 N2-MH9 15.714 0.600 35.724 402.9
1.014 N2-MH9 N2-HW7 10.988 0.600 35.685 407.0
Name Vel Cap Flow us DS I Area ZAdd
(m/s) (I/s) (I/s) Depth Depth (ha) Inflow
(m) (m) (1/s)
1.006 0.699 699.4 1529 0.899 1.073 1.294 0.0
1.007 0.700 699.9 151.2 1.073 1.090 1.294 0.0
1.008 1.215 343.6 150.5 0.990 1.269 1.294 0.0
2.000 2.790 197.2 2004 0.900 1.247 1.479 0.0
2.001 1486 105.0 198.0 1.267 1.192 1.479 0.0
2.002 1.013 716 1956 1.192 1.230 1.479 0.0
2.003 1.020 721 189.6 1.230 1.342 1.479 0.0
1.009 1.211 3423 318.7 1.269 1.542 2.773 0.0
1.010 0.904 143.8 3320 1.692 1.745 3.017 0.0
1.011 1.014 161.2 3279 1.745 1.468 3.017 0.0
1.012 1.014 161.3 3173 1468 1.326 3.017 0.0
1.013 1.006 160.1 3186 1.326 1.365 3.017 7.0
1.014 1.001 159.3 3145 1365 1.292 3.017 7.0
Simulation Settings
Rainfall Methodology FEH-22 Analysis Speed Normal Additional Storage (m¥ha) 20.0

Summer CV  0.750
Winter CV  0.840

15 30 60 120
Return Period

(years)

10
30
100

Skip Steady State  x
Drain Down Time (mins) 1440

Storm Durations

180 240 360 480
Climate Change Additional Area
(CC %) (A %)
0
0
35

40

O O oo

600

Check Discharge Rate(s) x
Check Discharge Volume  x

720 960 1440

Additional Flow

(Q%)

O O oo
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CAUSEWY

Node N2-HW?2 Online Hydro-Brake® Control

Flap Valve x

Objective  (HE) Minimise upstream storage
Replaces Downstream Link  x

Sump Available Vv

Invert Level (m) 36.157 Product Number CTL-SHE-0191-1850-1100-1850
Design Depth (m) 1.100 Min Outlet Diameter (m) 0.225
Design Flow (I/s) 18.5 Min Node Diameter (mm) 1500

Node N2-MH7 Online Hydro-Brake® Control

Flap Valve x

Objective  (HE) Minimise upstream storage
Replaces Downstream Link  x

Sump Available Vv

Invert Level (m) 35.782 Product Number CTL-SHE-0132-1010-2000-1010
Design Depth (m) 2.000 Min Outlet Diameter (m) 0.150
Design Flow (I/s) 10.1 Min Node Diameter (mm) 1500

Node N2-HW1 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000

Safety Factor 2.0 Invert Level (m) 36.200
Side Inf Coefficient (m/hr) 0.00000 Porosity 1.00 Time to half empty (mins)
Depth Area InfArea Depth Area InfArea
(m)  (m?) (m?) (m) (m?) (m?)
0.000 450.0 0.0 1.300 791.1 0.0
Node N2-MH2 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 36.900
Side Inf Coefficient (m/hr) 0.00000 Porosity 1.00 Time to half empty (mins) 63
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?) (m?) (m)  (m?) (m?) (m) (m?)  (m?)
0.000 720.0 0.0 0.700 720.0 0.0 0.701 0.0 0.0

Base Inf Coefficient (m/hr)

Node N2-HWS5 Depth/Area Storage Structure

0.00000

Safety Factor 2.0 Invert Level (m) 35.858
Side Inf Coefficient (m/hr) 0.00000 Porosity 1.00 Time to half empty (mins)
Depth Area InfArea Depth Area InfArea
(m)  (m?) (m?) (m) (m?) (m?)
0.000 538.0 0.0 2.142 1196.1 0.0
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Results for 2 year Critical Storm Duration. Lowest mass balance: 99.52%

Node Event

15 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
120 minute summer
120 minute summer
120 minute summer
120 minute summer
480 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter

Link Event

(Upstream Depth)
15 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
120 minute summer
120 minute summer
120 minute summer
120 minute summer
480 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter

us
Node
N2-MH1
N2-HW1
N2-HW?2
N2-HW3
N2-SW1
N2-SW2
N2-SW3
N2-SW4
N2-HW4
N2-MH2
N2-MH3
N2-MH4
N2-MH5
N2-MH6
N2-HW5
N2-HW6
N2-MH7
N2-MH8
N2-MH9
N2-HW7

us
Node
N2-MH1
N2-HW1
N2-HW?2
N2-HW3
N2-SW1
N2-SW2
N2-SW3
N2-SW4
N2-HW4
N2-MH2
N2-MH3
N2-MH4
N2-MH5
N2-MH6
N2-HW5
N2-HW6
N2-MH7
N2-MH8
N2-MH9

Peak
(mins)
8
464
464
456
456
456
448
448
448
72
72
74
74
448
448
448
432
456
456
456

Link

1.000
1.001
1.002
1.003
1.004
1.005
1.006
1.007
1.008
2.000
2.001
2.002
2.003
1.009
1.010
1.011
1.012
1.013
1.014

Level
(m)
36.780
36.410
36.410
36.357
36.357
36.357
36.357
36.357
36.357
37.014
36.691
36.525
36.467
36.357
36.357
36.357
36.357
35.828
35.786
35.746

DS
Node
N2-HW1
N2-HW?2
N2-HW3
N2-SW1
N2-SW2
N2-SW3
N2-SW4
N2-HW4
N2-MH6
N2-MH3
N2-MH4
N2-MH5
N2-MH6
N2-HW5
N2-HW6
N2-MH7
N2-MH8
N2-MH9
N2-HW7

Depth
(m)
0.543
0.210
0.253
0.253
0.267
0.312
0.410
0.430
0.447
0.114
0.158
0.217
0.197
0.476
0.499
0.552
0.575
0.104
0.101
0.088

Outflow
(1/s)
134.6
9.3
9.2
10.6
11.6
13.0
13.4
12.9
12.4
52.3
52.3
52.2
52.3
38.5
10.1
11.1
9.9
16.9
16.9

Inflow

Node

(1/s) Vol (m3)

101.3

4.2461

16.5 101.0203

9.3
10.8
12.3
14.5
15.0
13.4
12.9
92.4
52.3
52.3
52.2
38.9

0.4478
0.4054
0.4278
0.7966
0.6041
0.0000
0.0000
85.0843
0.2787
0.3840
0.3486
0.8417

43.2 308.9545

10.1
11.1
16.9
16.9
16.9

0.9753
1.0161
0.1832
0.1790
0.0000

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

Velocity Flow/Cap Link

(m/s)
2.204
0.156
0.742
0.195
0.205
0.184
0.177
0.151
0.309
1.867
1.129
1.007
1.129
0.696
0.229
0.114
0.448
0.624
0.701

Vol (m3)

0.835 1.1784
0.065 1.7714
0.231  0.3441
0.015 1.8152
0.017  7.2340
0.002 22.7628
0.019  5.9605
0.018  5.4482
0.036 2.6814
0.265 0.3111
0.498  1.1596
0.729  0.4706
0.725 1.7635
0.112  2.2590
0.070 4.1791
0.069  1.4472
0.061  0.5139
0.106  0.4259
0.106  0.2654

Status

Discharge
Vol (m3)

1475.6
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Results for 10 year Critical Storm Duration. Lowest mass balance: 99.52%

Node Event

15 minute winter
600 minute winter
600 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
30 minute winter
30 minute winter
30 minute winter
180 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
120 minute summer
120 minute summer
120 minute summer

Link Event

(Upstream Depth)
15 minute winter
600 minute winter
600 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
30 minute winter
30 minute winter
30 minute winter
180 minute winter
480 minute winter
480 minute winter
480 minute winter
480 minute winter
120 minute summer
120 minute summer

us
Node
N2-MH1
N2-HW1
N2-HW?2
N2-HW3
N2-SW1
N2-SW2
N2-SW3
N2-SW4
N2-HW4
N2-MH2
N2-MH3
N2-MH4
N2-MH5
N2-MH6
N2-HW5
N2-HW6
N2-MH7
N2-MH8
N2-MH9
N2-HW7

us
Node
N2-MH1
N2-HW1
N2-HW?2
N2-HW3
N2-SW1
N2-SW2
N2-SW3
N2-SW4
N2-HW4
N2-MH2
N2-MH3
N2-MH4
N2-MH5
N2-MH6
N2-HW5
N2-HW6
N2-MH7
N2-MH8
N2-MH9

Peak
(mins)
6
600
600
472
472
472
472
472
464
25
25
26
128
472
472
480
472
112
112
112

Link

1.000
1.001
1.002
1.003
1.004
1.005
1.006
1.007
1.008
2.000
2.001
2.002
2.003
1.009
1.010
1.011
1.012
1.013
1.014

Level
(m)
36.897
36.682
36.682
36.652
36.649
36.649
36.648
36.650
36.644
37.126
37.024
36.784
36.670
36.644
36.646
36.645
36.646
35.828
35.786
35.746

DS
Node
N2-HW1
N2-HW?2
N2-HW3
N2-SW1
N2-SW2
N2-SW3
N2-SW4
N2-HW4
N2-MH6
N2-MH3
N2-MH4
N2-MH5
N2-MH6
N2-HW5
N2-HW6
N2-MH7
N2-MH8
N2-MH9
N2-HW7

Depth Inflow Node Flood
(m) (I/s)  Vol(m?)  (m?)
0.660 223.3 5.1659 0.0000
0.482 23.1 248.7581 0.0000
0.525 10.1 0.9280 0.0000
0.548 13.7 0.8762 0.0000
0.559 16.3 0.8941 0.0000
0.604 20.1 1.5404 0.0000 OK
0.701 21.8 1.0322 0.0000
0.723 28.8 0.0000 0.0000
0.734 57.1 0.0000 0.0000
0.226  323.7 168.4797 0.0000 OK
0.491 95.5 0.8678 0.0000
0.476 95.5 0.8402 0.0000
0.400 87.7 0.7070 0.0000
0.763 55.2 1.3487 0.0000
0.788 62.6 522.1790 0.0000
0.840 10.3 1.4838 0.0000
0.864 11.9 1.5263 0.0000
0.104 17.0 0.1834 0.0000 OK
0.101 17.0 0.1792 0.0000 OK
0.088 17.0 0.0000 0.0000 OK
Outflow Velocity Flow/Cap Link
(1/s) (m/s) Vol (m?)
224.6 2.621 1.394 1.2589
10.1 0.157 0.070 3.4094
9.9 0.728 0.247 0.3547
13.2 0.197 0.019 6.4917
15.1 0.209 0.022 23.7650
21.8 0.184 0.004 63.3160
28.8 0.174 0.041 15.1032
57.1 0.151 0.082 13.3683
28.9 0.323 0.084 3.2463
95.5 1.925 0.484 0.7060
95.5 1.356 0.909 1.7720
95.4 1.355 1.333 0.6386
87.7 1.280 1.216 2.6850
54.6 0.837 0.160 2.5940
10.3 0.237 0.072 4.1791
11.9 0.115 0.074 1.4472
10.0 0.448 0.062 0.5148
17.0 0.625 0.106 0.4265
17.0 0.702 0.106  0.2658

Status

Discharge
Vol (m3)

1370.4

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd
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Page 6

Results for 30 year +35% CC Critical Storm Duration. Lowest mass balance: 99.52%

Node Event

960 minute winter
960 minute winter
960 minute winter
720 minute winter
720 minute winter
600 minute winter
600 minute winter
720 minute winter
720 minute winter
60 minute winter

60 minute winter

180 minute winter
720 minute winter
600 minute winter
600 minute winter
600 minute winter
600 minute winter
15 minute winter

15 minute winter

15 minute winter

Link Event
(Upstream Depth)
960 minute winter
960 minute winter
960 minute winter
720 minute winter
720 minute winter
600 minute winter
600 minute winter
720 minute winter
720 minute winter
60 minute winter
60 minute winter
180 minute winter
720 minute winter
600 minute winter
600 minute winter
600 minute winter
600 minute winter
15 minute winter
15 minute winter

us
Node
N2-MH1
N2-HW1
N2-HW?2
N2-HW3
N2-SW1
N2-SW2
N2-SW3
N2-SW4
N2-HW4
N2-MH2
N2-MH3
N2-MH4
N2-MH5
N2-MH6
N2-HW5
N2-HW6
N2-MH7
N2-MH8
N2-MH9
N2-HW7

us
Node
N2-MH1
N2-HW1
N2-HW?2
N2-HW3
N2-SW1
N2-SW2
N2-SW3
N2-SW4
N2-HW4
N2-MH2
N2-MH3
N2-MH4
N2-MH5
N2-MH6
N2-HW5
N2-HW6
N2-MH7
N2-MH8
N2-MH9

Peak

(mins)
945
945
945
705
735
600
600
690
705
47
51
164
705
600
600
600
585
56
56
56

Link

1.000
1.001
1.002
1.003
1.004
1.005
1.006
1.007
1.008
2.000
2.001
2.002
2.003
1.009
1.010
1.011
1.012
1.013
1.014

Level
(m)
37.082
37.082
37.082
37.047
37.041
37.041
37.041
37.042
37.044
37.379
37.225
37.046
37.042
37.040
37.040
37.042
37.040
35.828
35.786
35.746

DS
Node
N2-HW1
N2-HW2
N2-HW3
N2-SW1
N2-SW2
N2-SW3
N2-SW4
N2-HW4
N2-MH6
N2-MH3
N2-MH4
N2-MH5
N2-MH6
N2-HW5
N2-HW6
N2-MH7
N2-MH8
N2-MH9
N2-HW7

Depth Inflow Node Flood
(m) (i/s)  Vol(m?) (md)
0.845 24.7 6.6126 0.0000
0.882 26.4 501.2262 0.0000
0.925 8.4 1.6343 0.0000
0.943 31.1 1.5089 0.0000
0.951 45.9 1.5218 0.0000
0.996 46.3 2.5394 0.0000 OK
1.094 130.8 1.6099 0.0000
1.115 1109 0.0000 0.0000
1.134 115.1 0.0000 0.0000
0.479 396.0 357.5358 0.0000
0.692 107.3 1.2230 0.0000
0.738 96.7 1.3048 0.0000
0.772 63.6 1.3649 0.0000
1.159 137.2 2.0487 0.0000
1.182 133.2 855.4246 0.0000
1.237 10.2 2.1853 0.0000
1.258 10.3 2.2226 0.0000
0.104 17.0 0.1834 0.0000 OK
0.101 17.0 0.1792 0.0000 OK
0.088 17.0 0.0000 0.0000 OK
Outflow Velocity Flow/Cap Link
(1/s) (m/s) Vol (m?)
24.3 0.760 0.151 2.3299
8.4 0.154 0.058 3.4094
8.3 0.719 0.207 0.3547
459 0.191 0.065 17.1978
43.5 0.197 0.062 60.4079
130.8 0.175 0.022 149.3202
136.3 0.177 0.195 33.8456
115.1 0.156 0.164 29.6871
129.7 0.460 0.377 3.2463
107.3 1.918 0.544 0.7812
107.2 1.522 1.021 1.7720
96.6 1.372 1.349 0.6386
63.5 0.963 0.880 2.6850
133.2 0.908 0.389 2.5940
10.2 0.237 0.071 4.1791
10.3 0.119 0.064 1.4472
9.9 0.448 0.062 0.5147
17.0 0.666 0.106 0.4265
17.0 0.702 0.106 0.2658

Status

Discharge
Vol (m3)

1318.2

Flow+ v10.8 Copyright © 1988-2024 Causeway Technologies Ltd
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Results for 100 year +40% CC Critical Storm Duration. Lowest mass balance: 99.52%

Node Event

15 minute winter

960 minute winter
960 minute winter
720 minute winter
720 minute winter
720 minute winter
720 minute winter
720 minute winter
960 minute winter
60 minute winter

60 minute winter

720 minute winter
720 minute winter
720 minute winter
720 minute winter
720 minute winter
720 minute winter
15 minute summer
15 minute summer
15 minute summer

Link Event
(Upstream Depth)
15 minute winter
960 minute winter
960 minute winter
720 minute winter
720 minute winter
720 minute winter
720 minute winter
720 minute winter
960 minute winter
60 minute winter
60 minute winter
720 minute winter
720 minute winter
720 minute winter
720 minute winter
720 minute winter
720 minute winter
15 minute summer
15 minute summer

us
Node
N2-MH1
N2-HW1
N2-HW?2
N2-HW3
N2-SW1
N2-SW2
N2-SW3
N2-SW4
N2-HW4
N2-MH2
N2-MH3
N2-MH4
N2-MH5
N2-MH6
N2-HW5
N2-HW6
N2-MH7
N2-MH8
N2-MH9
N2-HW7

us
Node
N2-MH1
N2-HW1
N2-HW?2
N2-HW3
N2-SW1
N2-SW2
N2-SW3
N2-SW4
N2-HW4
N2-MH2
N2-MH3
N2-MH4
N2-MH5
N2-MH6
N2-HW5
N2-HW6
N2-MH7
N2-MHS8
N2-MH9

Peak

(mins)
10
945
945
720
720
720
720
720
975
50
50
720
720
750
720
735
720
458
457
459

Link

1.000
1.001
1.002
1.003
1.004
1.005
1.006
1.007
1.008
2.000
2.001
2.002
2.003
1.009
1.010
1.011
1.012
1.013
1.014

Level
(m)
37.319
37.294
37.295
37.241
37.238
37.239
37.239
37.240
37.238
37.639
37.463
37.240
37.239
37.237
37.238
37.236
37.238
35.828
35.786
35.746

DS
Node
N2-HW1
N2-HW2
N2-HW3
N2-SW1
N2-SW2
N2-SW3
N2-SW4
N2-HW4
N2-MH6
N2-MH3
N2-MH4
N2-MH5
N2-MH6
N2-HW5
N2-HW6
N2-MH7
N2-MH8
N2-MH9
N2-HW7

Depth Inflow Node

(m) (/) Vol(m?)

1.082 5424 8.4637
1.094 341  651.9857
1.138 7.9 2.0100
1.137 32.6 1.8196
1.148 55.1 1.8371
1.194 224 3.0446
1.292 24.2 1.9020
1.313 335 0.0000
1.328 68.6 0.0000
0.739 5375 523.8833
0.930 1124 1.6438
0.932 68.6 1.6462
0.969 68.5 1.7123
1.356 68.4 2.3964
1.380 76.2 1040.2910
1.431 10.2 2.5293
1.456 10.7 2.5735
0.104 17.0 0.1834
0.101 17.0 0.1792
0.088 17.0 0.0000

Outflow Velocity Flow/Cap

(1/s) (m/s)

5354  3.815 3.322
79  0.156 0.055
78  0.716 0.196

529  0.190 0.074
224  0.197 0.032
19.1  0.175 0.003
335  0.181 0.048
105.0  0.163 0.150
13.8  0.328 0.040
1124 1916 0.570
1116  1.586 1.063
68.5  0.994 0.956
684  0.971 0.948
64.6  0.920 0.189
102 0.239 0.071
10.7  0.120 0.066
100  0.448 0.062
170  0.666 0.106
17.0  0.702 0.106

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

Link
Vol (m3)
2.3299
3.4094
0.3547
24.4405
85.3077
206.7930
46.2590
40.1873
3.2463
0.7812
1.7720
0.6386
2.6850
2.5940
4.1791
1.4472
0.5148
0.4265
0.2658

Status

Discharge
Vol (m3)

1422.0

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




Appendix A4. Greenfield Runoff Rate Calculation

3w SLR



AN

hrwallingford

Greenfield runoff rate
estimation for sites

www.uksuds.com | Greenfield runoff tool

Calculated by: Paul Bainbridge Site Details
Site name: Hurst Latitude: 51.45753° N
Site location: RG10 ODN Longitude: 0.85715" W
This is an estimation of the greenfield runoff rates that are used to meet normal best practice pafarence: 1953419870

criteria in line with Environment Agency guidance “Rainfall runoff management for

developments”, SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015) and the non-statutory

standards for SuDS (Defra, 2015). This information on greenfield runoff rates may be the basis Date: Jul 012024 10:10
for setting consents for the drainage of surface water runoff from sites. '

Runoff estimation approach

Site characteristics

Total site area (ha): 10-68

Methodology

Calculate from SPR and SAAR

Qgar estimation method:

H124

SPR estimation method: = Calculate from SOIL type

Soil characteristics

SOIL type:
HOST class:

SPR/SPRHOST:

Hydrological
characteristics

SAAR (mm):
Hydrological region:

Growth curve factor 1 year:
Growth curve factor 30
years:

Growth curve factor 100
years:

Growth curve factor 200
years:

Greenfield runoff rates

Default
2

N/A

0.3

Default
650

0.85

2.3

3.19

3.74

Default

Notes

(1) Is Qgar < 2.0 I/s/ha?

When Qgag is < 2.0 I/s/ha then limiting discharge

rates are set at 2.0 I/s/ha.

Edited  (2) Are flow rates < 5.0 1/s?
2
Where flow rates are less than 5.0 I/s consent
N/A for discharge is usually set at 5.0 I/s if blockage
03 from vegetation and other materials is possible.
Lower consent flow rates may be set where the
blockage risk is addressed by using appropriate
Edited drainage elements.
650
° (3) Is SPR/SPRHOST = 0.3?
0.85
Where groundwater levels are low enough the
2.3 use of soakaways to avoid discharge offsite
would normally be preferred for disposal of
3.19 surface water runoff.
3.74
Edited



Qgag (I/s): 17.85

1in1year (I/s): 15.17
1in 30 years (I/s): 41.05
1in 100 year (I/s): 56.93
1in 200 years (I/s): 66.75

This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com. The use
of this tool is subject to the UK SuDS terms and conditions and licence agreement , which can both be found at
www.uksuds.com/terms-and-conditions.htm. The outputs from this tool are estimates of greenfield runoff rates. The use of
these results is the responsibility of the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency,

CEH, Hydrosolutions or any other organisation for the use of this data in the design or operational characteristics of any

drainage scheme.

17.85

1517

41.05

56.93

66.75
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Asset location

Property
search

Searches

motion
GUILDFORD
GU1 4AU
Search address supplied Green End
Tape Lane
Hurst
Reading
RG10 ODP
Your reference matape 2101005
Our reference ALS/ALS Standard/2021_4372328
Search date 1 March 2021

Knowledge of features below the surface is essential for every development

The benefits of this knowledge not only include ensuring due diligence and avoiding risk, but also being able to ascertain the
feasibility of any development.

Did you know that Thames Water Property Searches can also provide a variety of utility searches including a more comprehensive
view of utility providers’ assets (across up to 35-45 different providers), as well as more focused searches relating to specific major
utility companies such as National Grid (gas and electric).

Contact us to find out more.

Thames Water Utilities Ltd
Property Searches, PO Box 3189, Slough SL1 4WW
DX 151280 Slough 13

searches@thameswater.co.uk
www.thameswater-propertysearches.co.uk

0800 009 4540

@0 e



N\ Property
=) Searches

Search address supplied: Green End, Tape Lane, Hurst, Reading, RG10 ODP
Dear Sir / Madam

An Asset Location Search is recommended when undertaking a site development.lIt is
essential to obtain information on the size and location of clean water and sewerage assets
to safeguard against expensive damage and allow cost-effective service design.

The following records were searched in compiling this report: - the map of public sewers &
the map of waterworks. Thames Water Utilities Ltd (TWUL) holds all of these.

This searchprovides maps showing the position, size of Thames Water assets close to the
proposed development and also manhole cover and invert levels, where available.

Please note that none of the charges made for this report relate to the provision of Ordnance
Survey mapping information. The replies contained in this letter are given following
inspection of the public service records available to this company. No responsibility can be
accepted for any error or omission in the replies.

You should be aware that the information contained on these plans is current only on the day
that the plans are issued. The plans should only be used for the duration of the work that is
being carried out at the present time. Under no circumstances should this data be copied or
transmitted to parties other than those for whom the current work is being carried out.

Thames Water do update these service plans on a regular basis and failure to observe the
above conditions could lead to damage arising to new or diverted services at a later date.

Contact Us

If you have any further queries regarding this enquiry please feel free to contact a member of
the team on 0800 009 4540, or use the address below:

Thames Water Utilities Ltd
Property Searches

PO Box 3189

Slough

SL14WW

Email: searches@thameswater.co.uk
Web: www.thameswater-propertysearches.co.uk

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4WW, DX 151280 Slough 13 Page 2 of 17
T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk




Property
Searches

Waste Water Services

Please provide a copy extract from the public sewer map.

The following quartiles have been printed as they fall within Thames' sewerage area:

SU7973NE
SU7973SW
SU7973NW

Enclosed is a map showing the approximate lines of our sewers. Our plans do not
show sewer connections from individual properties or any sewers not owned by
Thames Water unless specifically annotated otherwise. Records such as "private"
pipework are in some cases available from the Building Control Department of the
relevant Local Authority.

Where the Local Authority does not hold such plans it might be advisable to consult the
property deeds for the site or contact neighbouring landowners.

This report relates only to sewerage apparatus of Thames Water Utilities Ltd, it does
not disclose details of cables and or communications equipment that may be running
through or around such apparatus.

The sewer level information contained in this response represents all of the level data
available in our existing records. Should you require any further Information, please
refer to the relevant section within the 'Further Contacts' page found later in this
document.

For your guidance:

e The Company is not generally responsible for rivers, watercourses, ponds, culverts
or highway drains. If any of these are shown on the copy extract they are shown for
information only.

e Any private sewers or lateral drains which are indicated on the extract of the public
sewer map as being subject to an agreement under Section 104 of the Water
Industry Act 1991 are not an ‘as constructed’ record. It is recommended these
details be checked with the developer.

Clean Water Services

Please provide a copy extract from the public water main map.

The following quartiles have been printed as they fall within Thames' water area:

SU7973NE
SU7973SW
SU7973NW

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4WW, DX 151280 Slough 13 Page 3 of 17
T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk



Property
Searches

Enclosed is a map showing the approximate positions of our water mains and
associated apparatus. Please note that records are not kept of the positions of
individual domestic supplies.

For your information, there will be a pressure of at least 10m head at the outside stop
valve. If you would like to know the static pressure, please contact our Customer
Centre on 0800 316 9800. The Customer Centre can also arrange for a full flow and
pressure test to be carried out for a fee.

For your guidance:

e Assets other than vested water mains may be shown on the plan, for information
only.

e If an extract of the public water main record is enclosed, this will show known public
water mains in the vicinity of the property. It should be possible to estimate the
likely length and route of any private water supply pipe connecting the property to
the public water network.

Payment for this Search

A charge will be added to your suppliers account.

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4WW, DX 151280 Slough 13 Page 4 of 17
T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk



Property

) Searches

Further contacts:

Waste Water queries

Should you require verification of the invert levels of public sewers, by site
measurement, you will need to approach the relevant Thames Water Area Network
Office for permission to lift the appropriate covers. This permission will usually
involve you completing a TWOSA form. For further information please contact our
Customer Centre on Tel: 0845 920 0800. Alternatively, a survey can be arranged,

for a fee, through our Customer Centre on the above number.

If you have any questions regarding sewer connections, budget estimates,
diversions, building over issues or any other questions regarding operational issues

please direct them to our service desk. Which can be contacted by writing to:

Developer Services (Waste Water)
Thames Water

Clearwater Court

Vastern Road

Reading

RG1 8DB

Tel: 0800 009 3921

Email: developer.services@thameswater.co.uk

Clean Water queries

Should you require any advice concerning clean water operational issues or clean

water connections, please contact:

Developer Services (Clean Water)
Thames Water

Clearwater Court

Vastern Road

Reading

RG1 8DB

Tel: 0800 009 3921

Email: developer.services@thameswater.co.uk

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4WW, DX 151280 Slough 13
T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk

Page 5 of 17



Asset Location Search Sewer Map - ALS/ALS Standard/2021_ 4372328 | SU7973NE

Allotment Gardens \‘ 3 - N D::st:n J R (\
The width of the displayed area is 500m and the centre of the map is located at OS coordinates 479750,173750

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated. No liability of
any kind whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified and established on site before any works are undertaken.

Based on the Ordnance Survey Map with the Sanction of the controller of H.M. Stationery Office, License no. 100019345 Crown Copyright Reserved.

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4W, DX 151280 Slough 13 Page 6 of 17
T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk



NB. Levels quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates that no survey information is available

Manhole Reference Manhole Cover Level Manhole Invert Level
9501 39.12 36.65
9502 39.08 36.99
9601 39.01 37.27
9602 38.9 37.52
8850 38.46 36.62
8803 38.23 36.39
881G n/a n/a
9950 38.04 36.18
9901 38.05 36.28
9951 37.7 35.78
9902 37.73 35.84
8952 n/a n/a
7501 39.11 37.26
751A n/a n/a
7601 39.14 37.6
7651 391 37.85
7603 39.13 374
7652 39.07 37.64
8650 39.01 37.34
7650 40.16 38.63
7602 40.13 38.62
8651 38.82 37.28
8601 38.82 37.04
8750 38.7 37.15
8701 38.67 36.51
8751 38.62 36.78
8702 38.58 36.33
8752 38.78 36.81
8801 38.83 36.11
781B n/a n/a
781C n/a n/a
8804 38.52 36.01
781A n/a n/a
7803 38.28 36.57
881F n/a n/a
7802 38.28 36.61
791E n/a n/a
791D n/a n/a
7902 37.73 35.14
8902 n/a n/a
8951 n/a n/a
8901 n/a n/a
8950 n/a n/a
6901 37.75 35.01
7804 38.32 36.04
881D n/a n/a
881H n/a n/a
7805 38.05 35.83
781E n/a n/a
881E n/a n/a
781D n/a n/a
881B n/a n/a
7801 391 37.69
881A n/a n/a
881C n/a n/a
8802 38.18 35.71
791J n/a n/a
7903 37.84 35.61
7904 38.84 37.86
791A n/a n/a
791L n/a n/a
7901 37.79 35.45
791K n/a n/a
891A n/a n/a
791B n/a n/a
891B n/a n/a
791C n/a n/a
7911 n/a n/a
791H n/a n/a
791G n/a n/a
791F n/a n/a
6501 39.1 36.81
5501 38.33 36.28
5502 38.2 36.31
5503 38.17 36.4
5601 38.27 36.66
5602 38.51 36.99
6701 38.38 37.41
The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not
shown but their presence should be anticipated. No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position
of mains and services must be verified and established on site before any works are undertaken.

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4W, DX 151280 Slough 13
T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk
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| SU7973SW

Asset Location Search Sewer Map - ALS/ALS Standard/2021 4372328

Issues

oat Farm

Cottage

P

The width of the displayed area is 500m and the centre of the map is located at OS coordinates 479250,173250
The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated.
No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified and established on site before any works are
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NB. Levels quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates that no survey information is available

Manhole Reference

Manhole Cover Level

Manhole Invert Level

4452
4402
3456
2403
2401
2402
2301
2404
2450
3453
3402
3403
341A
3452
3301
3351
3350
3404
3451
3303
4451
441B
431A
441C
441A
4401
4450
4453
4454
3302
4301
4303
4310
4309
4350

38.23
38.1
38.14
n/a
37.93
37.9
n/a
38.43
38.44
38.29
38.27
38.14
n/a
38.15
38.25
38.21
38.1
38.24
38.22
38.13
38.22
n/a
n/a
n/a
n/a
38.47
38.57
39.17
38.54
38.13
38.1
38.31
38.2
38.58
38.52

36.85
36.78
36.75
n/a
n/a
37.05
n/a
37.16
374
37.25
36.8
36.52
n/a
37.11
35.97
37.14
37.21
36.24
37.03
35.56
36.88
n/a
n/a
n/a
n/a
36.34
36.99
37.02
37.2
35.71
35.53
344
35.17
34.77
37.14

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not
shown but their presence should be anticipated. No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position
of mains and services must be verified and established on site before any works are undertaken.
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The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated.
No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified and established on site before any works are

undertaken.
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NB. Levels quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates that no survey information is available

Manhole Reference Manhole Cover Level Manhole Invert Level
2901 37.95 36.01
2801 37.55 36.05

of mains and services must be verified and established on site before any works are undertaken.

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not
shown but their presence should be anticipated. No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position
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Public Sewer Types (Operated & Maintained by Thames Water)

—— e —

Hotes:

Foul: & sewer designed to convey waste water from domestic and
industrial sources to a treatment works.

Surface Water: A sewer designed o corvey suface water (e.g. rain
water from roofs, yards and car parks) to rivers or watercourses.

Combined: A sewer designed to convey both waste water and surface
water from domestic and industrial sources to a treatment works.

Trunk Surface Water

Storm Relief

Went Pipe

Proposed Thames Surface
Wyater Sewer

Galery

Surface
Mlain

Wyater  Rising

Sludge Riging Main

Wacuum

da3RE

-

Trunk Foul

Trunk Combined

Bio- solids (Sludge)

Proposed Thames “Water
Foul Sewer

Foul Rising Main

Combined Rising Main

Proposed Thames Water
Rising Main

1) All levels associated with the plans are to Ordnance Datum Newlyn

2) All measurements an the plans are metric

3) Arrows (on gravity fed sewers) or flecks (on riging maing) indicate direction of

flow.

41 Most private pipes are not shown on our plans, as in the past, this information has
not been recorded.

5] 'na’ or '0' on a manhole levelindicates that data isunavailable.

Sewer Fittings

Afeature in a sewer that does not affectthe flow inthe pipe. Example: avent
is a fitting as the function of a vent is to release excess gas.

E-3 Air Yalve
I] Dam Chase
[} Fitting

E Ileter

O Yent Calurrin

Operational Controls

A feature in a sewer that changes or diverts the flow in the sewer. Example:
A hydrobrake limits the flow passing downstream

x Control Walve

q} Draop Pipe
E Ancillary

b Wheir

End Items

End symbols appear at the start or end of a sewer pipe. Examples: an
Undefined End at the etart of a sewer indicates that Thames YWater has no
knowledge of the position of the sewer upstream of that symbal, Outfall on a
suface water sewer indicates that the pipe discharges into a stream or river.

N\o/  Outfal
1%~ Undefined End
FA S

B) The text appearing alongside 3 sewer line indicates the internal diameter of

the pipe in miimetres. Text next to a manhole indicates the manhole

reference number and should not be taken as a measurement. If you are

unsure about any text or symbology present on the plan, please contact a
member of Property Searches on 0800 009 4540,

Other Symbols

Symbols used on maps which do not fall under other general cate gories

A A
*
@
<

Areas

Public/Private Pumping Station

Invert Level

Surnrmit

Change of characteristic indicator (C.0.C.1)

Lines denoting areas of underground surveys, etc.

1
777

EZZd

Agreement
Operational Site
Charrber
Tunnel

Condutt Bridge

Other Sewer TypeS(NotOperated ot Maintained by ThamesWater)

e ]
——

i

Foul Sewer

Combined Sewer

Culverted Watercourse

- i -
T™rr.

&

Surface Yater Sewer

Gulley

Proposed

Abandoned Sewer
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The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated. No liability of

lany kind whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified and established on site before any works are undertaken.
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The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated. No liability of
lany kind whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified and established on site before any works are undertaken.
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WEHEA) ALS Water Map Key

N o
el
Water Pipes (Operated & Maintained by Thames Water) Valves Operational Sites
v Distribution Main: The most common pipe shown on water maps. } General PurposeValve o Booster Station
With few exceptions, domestic connections are only made to .
distribution mains. * Alrvatve @ Other
& Pressure ControlValve @ Other (Proposed)
e Trunk Main: A main carrying water from a source of supply to a
treatmentplant or reservor, or from one treatmentplant or reservoir X CustomerValve A Pumping Station
to another. Also a main transferring water in bulk to smaller water
mains used for supplying individual customers. A Service Reservoir
Hydrants
) S o ) Shaft Inspection

 SUPPLY Supply Main: A supply main indicates that the water main is used L Single Hydrant

as a supply for a single property or group of properties. 4 Treatment Works
Meters
3 FIRE Fire Main: Where a pipe is used as a fire supply, the word FIRE will &) Unknown

be displayed along the pipe. L] Meter R Water Tower

sweeees Metered Pipe: A metered main indicates that the pipe in question End Items
supplies water for a single property or group of properties and that o
quantity of water passing through the pipe is metered even though Symbol indicating what happens at the end of - Other SymbOIS
there may be no meter symbol shown. a water main. Data Logger

Blank Flange

Transmission Tunnel: A very large diameter water pipe. Most Capped End
tunnels are buried very deep underground. These pipes are not ) )
expectedto affect the structural integrity of buildings shown on the (O  Emptying Pit

map provided. © Undefined End

ProposedMain: A main that is still in the planning stages or in the E Manifold
process of being laid. More details of the proposed main and its
reference number are generally included near the main.

Customer Supply
Fire Supply
Other Water Pipes (Not Operated or Maintained by Thames Water)

— Other Water Company Main: Occasionally other water company
PIPE DIAMETER DEPTH BELOW GROUND water pipes may overlap the border of our clean water coverage

area. These mains are denoted in purple and in most cases have
the owner of the pipe displayed along them.

Up to 300mm (12”) 900mm (3)

300 - 600 12"-24" 1100 38"
mm mm ( ) mm ( ) Private Main: Indiates that the water main in question is not owned

600mm and bigger (24" plus) 1200mm (4') by Thames Water. These mains normally have text associated with
them indicating the diameter and owner of the pipe.

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4W, DX 151280 Slough 13 Page 16 of 17
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Terms and Conditions

All sales are made in accordance with Thames Water Utilities Limited (TWUL) standard terms and conditions
unless previously agreed in writing.

1.
2.
3.

All goods remain in the property of Thames Water Utilities Ltd until full payment is received.

Provision of service will be in accordance with all legal requirements and published TWUL policies.

All invoices are strictly due for payment 14 days from due date of the invoice. Any other terms must
be accepted/agreed in writing prior to provision of goods or service, or will be held to be invalid.
Thames Water does not accept post-dated cheques-any cheques received will be processed for
payment on date of receipt.

In case of dispute TWUL's terms and conditions shall apply.

Penalty interest may be invoked by TWUL in the event of unjustifiable payment delay. Interest
charges will be in line with UK Statute Law ‘The Late Payment of Commercial Debts (Interest) Act

1998’.

7. Interest will be charged in line with current Court Interest Charges, if legal action is taken.
8. A charge may be made at the discretion of the company for increased administration costs.

A copy of Thames Water's standard terms and conditions are available from the Commercial Billing Team
(cashoperations@thameswater.co.uk).

We publish several Codes of Practice including a guaranteed standards scheme. You can obtain copies of
these leaflets by calling us on 0800 316 9800

If you are unhappy with our service you can speak to your original goods or customer service provider. If you
are not satisfied with the response, your complaint will be reviewed by the Customer Services Director. You
can write to her at: Thames Water Utilities Ltd. PO Box 492, Swindon, SN38 8TU.

If the Goods or Services covered by this invoice falls under the regulation of the 1991 Water Industry Act, and
you remain dissatisfied you can refer your complaint to Consumer Council for Water on 0121 345 1000 or
write to them at Consumer Council for Water, 1st Floor, Victoria Square House, Victoria Square, Birmingham,

B2 4AJ.

Ways to pay your bill

Credit Card

Call 0800 009 4540
quoting your invoice
number starting CBA or
ADS / 0SS

BACS Payment

Account number
90478703

Sort code 60-00-01

A remittance advice must
be sent to:

Thames Water Utilities
Ltd., PO Box 3189,
Slough SL1 4WW.

or email
ps.billing@thameswater.

co.uk

Telephone Banking

By calling your bank and
quoting:

Account number
90478703

Sort code 60-00-01

and your invoice number

Cheque

Made payable to ‘Thames
Water Utilities Ltd’

Write your Thames Water
account number on the
back.

Send to:

Thames Water Utilities
Ltd., PO Box 3189,
Slough SL1 4WW

or by DX to 151280
Slough 13

Thames Water Utilities Ltd Registered in England & Wales No. 2366661 Registered Office Clearwater Court, Vastern Rd, Reading, Berks, RG1 8DB.

Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4W, DX 151280 Slough 13
T 0800 009 4540 E searches@thameswater.co.uk | www.thameswater-propertysearches.co.uk
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Appendix B2. Existing Topographical Survey
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