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Limitations

All comments and proposals contained in this report, including any conclusions, are based on information available to PJS
Consulting Engineers during investigations. The conclusions drawn by PJS Consulting Engineers could therefore differ if the
information is found to be inaccurate or misleading. PJS Consulting Engineers accepts no liability should this be the case, nor if
additional information exists or becomes available with respect to this scheme.

Except as otherwise requested by the client, PJS Consulting Engineers is not obliged to and disclaims any obligation to update the
report for events taking place after: -

i The date on which this assessment was undertaken, and
ii. The date on which the final report is delivered

PJS Consulting Engineers makes no representation whatsoever concerning the legal significance of its findings or the legal matters
referred to in the following report.

The information presented and conclusions drawn are based on statistical data and are for guidance purposes only.

The study provides no guarantee against flooding of the study site or elsewhere, nor of the absolute accuracy of water levels, flow
rates and associated probabilities. This report has been prepared for the sole use of Richborough. No other third parties may rely
upon or reproduce the contents of this report without the written permission of PJS Consulting Engineers. If any unauthorised third
party comes into possession of this report, they rely on it at their own risk and the authors do not owe them any Duty of Care or
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Executive Summary

This Flood Risk Assessment (FRA) has been prepared in accordance with the requirements set out in the National
Planning Policy Framework (NPPF) and the associated Planning Practice Guidance. It has been produced on behalf
of Richborough in respect of an outline planning application (with all matters reserved except for means of access
to the site) for residential development, public open space and landscaping, surface water attenuation and
associated infrastructure for up to 126 dwellings at Station Road, Market Bosworth.

The site falls consistently in a westerly direction from levels of around 116.5mAQOD along the eastern boundary to
around 94.1mAOD in the southwest corner of the site.

An existing combined sewer, two pressurised mains - one foul and one surface water - and a highway sewer traverse
the site in a north-south direction. A watercourse runs through the centre of the site which outfalls to an existing
culvert. This traverses the site in a westerly direction and outfalls to a culvert which traverses the railway to the
west.

This report demonstrates that the proposed development is not at significant flood risk, and simple flood mitigation
strategies are recommended to address any residual risk that may remain.

The site is shown to be in Flood Zone 1, land considered to have a very low probability of fluvial or tidal flooding.

The watercourse and culvert within the site are not considered to pose a significant fluvial flood risk and the post
development scenario, involving daylighting the existing culvert, will further reduce any potential flood risk.

A localised area of low-risk pluvial flooding affects the central portion of the site however, this emanates almost
entirely from within the existing site therefore, the post development scenario will have significantly reduced
extents.

The proposed development is also located outside the area shown to be at risk of reservoir failure or groundwater
flooding.

Tidal and canal sources are not considered to pose a risk due to the distance and terrain between the site and
tidal/canal waterbodies.

There are several small to large waterbodies within the vicinity of the site however, LIDAR information demonstrates
that the surrounding topography will prohibit any overland flow routes in the event of these waterbodies
overtopping. The existing ditch will also act as a cut-off feature to the northern part of the site should overland flows
develop.

A surface water drainage strategy has been produced for the site. It is proposed that on-site attenuation is provided
up to the 1 in 100 year plus climate change event in a pair of open attenuation basins, using sustainable drainage
systems with a network of pipes to provide suitable flow transmittance.

In compliance with the requirements of National Planning Policy Framework, and subject to the mitigation measures
proposed, the proposed development could proceed without being subject to significant flood risk. Moreover, the
development will not increase flood risk to the wider catchment area, and will in fact result in a betterment offsite,
as a result of suitable management of surface water runoff discharging from the site.
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1. INTRODUCTION

1.1. Produced on behalf of Richborough, this Flood Risk Assessment (FRA) supports an outline planning
application (with all matters reserved except for means of access to the site) for a residential
development with associated public open space, landscaping, surface water attenuation and
infrastructure for up to 126 dwellings at Station Road, Market Bosworth (Table 1). As such, the
content and level of detail is subject to the nature of the proposals.

1.2. This FRA has been prepared in accordance with the requirements set out in the National Planning
Policy Framework (NPPF) and the associated Planning Practice Guidance. Furthermore, local-level
reports, plans and policies have been referenced where relevant in support of this FRA.

Table 1 — Site Summary

5|Page

Site Name Station Road, Market Bosworth

m Station Road, Market Bosworth, CV130PE
5K395032

7.964 ha

Residential

Flood Zone 1

Leicestershire County Council

Hinckley and Bosworth Borough Council
More Vulnerable

Sources of Data

1.3. The Report is based on the following sources of information:

i Development Framework Plan, 19/07/2024 Ref: P24-1644_DE_003-01 Rev |

ii. Topographical Survey by Greenhatch Group, 26/08/2021 Ref: 41211 _T

iii. Topographical Survey by BWB Consultancy, 12/11/2020 Ref: SMB-BWB-00-01-DR-G-001 Rev P1
iv. Severn Trent Sewer Records 26/06/2024

V. Severn Trent Water Developers Enquiry Response, 26/06/2024 Ref:1119475

vi. Environment Agency Flood Map for Planning
vii. Hinckley and Bosworth Borough Council Level 1 and Level 2 SFRA
viii. Leicestershire County Council PFRA
ix. Leicestershire Local Flood Risk Management Strategy
X. British Geological Survey
Xi. CIRIA 753 “The SuDS Manual”
Xii. Leicestershire Local Plan

PJS Consulting Engineers Limited, Geneva |l, Lakeview, Sherwood Business Park, Nottingham NG15 0ED
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Site Description and Existing Drainage

1.4. The existing site covers approximately 7.964ha and is located off Station Road, Market Bosworth
CV13 0JS (Figure 1).

1.5. The eastern half of the northern boundary lies parallel with an existing ditch course, beyond which
lies agricultural land. Beyond the western half of the northern boundary lies an existing residential
dwelling and associated grounds. The site is bordered by an area of woodland to the East, Station
Road to the south and the Battlefield Line Railway to the west.

Ji rfl.l'

bl |

Figure 1 — Site location

1.6. A topographical survey has been produced for the eastern and western portions of the site and can
be seen in Figure 2 and is also located in Appendix 1.

1.7. The topographical survey indicates that the site slopes consistently in a westerly direction from levels
of around 116.5mAQD along the eastern boundary to around 94.1mAOD in the southwest corner of
the site.

1.8. Furthermore, the topography of the southern half of the site is shown to have valley like features,
with levels converging towards the centre.
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Figure 2 — Existing topography with approximate direction of fall

1.9. The site is predominantly greenfield and agricultural in use.

1.10. A ditch runs north-south through the centre of the site which converges towards its centre and
outfalls to an existing culvert. This culvert continues west across the site and ultimately discharges
to another existing culvert which traverses the railway parallel to the western boundary.

1.11. The topography of the site suggests that overland flows from the majority of the site discharge to
the ditch and existing culverts.

1.12. Two access roads also cut through the site in a north-south direction and permit access to Station
Road from the residential dwelling and agricultural land beyond the northern site boundary.

1.13. As shown on Severn Trent Water (STW) sewer records (Appendix 2), an existing combined sewer
flows through the site from north to south. Flow from this sewer ultimately discharges to a foul
pumping station located south of the site. Flows are then pumped back north via a rising main which
traverses the southwestern corner and western boundary of the site.

1.14.The sewer records also show an additional overflow rising main, emanating from the same foul
pumping station, that also traverses through the centre of the site.

1.15. An existing highway drain crosses the southwestern corner of the site, which is to be diverted as part
of the proposed development.

1.16. An existing pond lies to the centre of the site however, no obvious inlet or outlet has been identified
and is likely fed by overland flows developed on site. The pond was dry at the time of the topographic
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survey implying it is a seasonally dry and wet pond that fills during heavier or more persistent rainfall
events. The pond provides an ecological value and will be relocated as part of the development to
facilitate migration patterns and enhanced biodiversity.

Proposed Development

1.17.The applicant is applying for outline planning application (with all matters reserved except for means
of access to the site) for residential development, public open space and landscaping, surface water
attenuation and associated infrastructure for up to 126 dwellings with access taken from Station
Road.

1.18. A Development Framework Plan for the development is included in Appendix 3.
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2. POLICY FRAMEWORK

National Planning Policy Framework

2.1. The National Planning Policy Framework (NPPF) sets out the Government’s national policies on
different flood risk related aspects of land use in England.

2.2. The Planning and Flood Risk section of the NPPF addresses how development should be located in
areas at little or no risk of flooding, taking into account all sources of flood risk and the current and
future impacts of climate change.

2.3. This is to be achieved through the application of the Sequential Test, used to avoid flood risk to
people and property by steering new development to lower risk areas. Where it is not possible to
locate development in lower risk areas, then the Exception Test is applied. The need for the
Exception Test depends on the potential vulnerability of the development, as per the Flood Risk
Vulnerability Classification set out in Annex 3 of the NPPF.

Planning Policy Guidance

2.4. The Planning Practice Guidance (PPG), used to support the NPPF, is also available online and sets out
the vulnerability to flooding of different land uses. It encourages development to be located in areas
of lower flood risk where possible, and highlights the importance of preventing an increase in flood
risk to the wider catchment area.

2.5. The PPG states that areas at risk of flooding are those that are at risk from any source, now and in
the future. These sources include: rivers and the sea, direct rainfall, rising groundwater,
overwhelmed sewers and drainage systems, reservoirs, canals and lakes, and other artificial sources.
All of which are to be considered when assessing site specific flood risk.

2.6. To help assess flood risk, the PPG includes two tables that define, Flood Zones (Table 1) and Flood
risk vulnerability and flood zone ‘incompatibility’ (Table 2), with Annex 3 of the NPPF providing

details on the flood risk vulnerability classification for various types of infrastructure.

2.7. Furthermore, the PPG provides further details on the application of the Sequential and Exception
Test, with the process summarised in Diagram 2 and 3.

2.8. This Flood Risk Assessment is written in accordance with the NPPF and PPG and as such, will assess
all sources of potential flood risk and where necessary apply the Sequential and Exception Test.

Flood Map for Planning

2.9. In accordance with Table 1 of the PPG, the Flood Map for Planning produced by the Environment
Agency identifies various Flood Zones with particular reference to planning and development.

2.10.Flood Zone 1 (Low Probability) is defined as land having less than a 1 in 1000 annual probability of
river or sea flooding (<0.1%).
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2.11. Flood Zone 2 (Medium Probability) is defined as land having between a 1 in 100 and 1 in 1000 annual
probability of river flooding (1% - 0.1%); or between a 1 in 200 and 1 in 1000 annual probability of
sea flooding (0.5% - 0.1%).

2.12. Flood Zone 3a (High Probability) is defined as land having a 1 in 100 or greater annual probability of
river flooding (>1%); or land having a 1 in 200 or greater annual probability of flooding from the sea
(>0.5%). This is represented by “Flood Zone 3” on the Flood Map for Planning.

2.13. Flood Zone 3b (The Functional Floodplain) is defined as land where water has to flow or be stored in

times of flood. This is not identified or separately distinguished from Zone 3a on the Flood Map for
Planning.

The Design Flood

2.14.The PPG identifies that new developments should be designed to provide adequate flood risk
management, mitigation, and resilience against the ‘design flood’ for their lifetime.

2.15.This is a flood event of a given annual flood probability, which is generally taken as:
e  Fluvial (river) flooding likely to occur with a 1% annual probability (a 1 in 100 chance each year)

e Tidal flooding with a 0.5% annual probability (1 in 200 chance each year)
e Surface water flooding likely to occur with a 1% annual probability (a 1 in 100 chance each year)

Strategic Flood Risk Assessment

2.16. A Strategic Flood Risk Assessment (SFRA) is a study carried out by one or more local planning
authorities to assess the risk to an area from flooding from all sources, now and in the future.

2.17.A Level 1 and Level 2 SFRA were produced for the Hinckley and Bosworth Borough Council in 2019
and 2020 respectively. Relevant information from this SFRA has been referenced within this FRA.

Preliminary Flood Risk Assessment

2.18. A Preliminary Flood Risk Assessment (PFRA) is an assessment of floods that have taken place in the
past and floods that could take place in the future. It generally considers flooding from surface water
runoff, groundwater and ordinary watercourses, and is prepared by the Lead Local Flood Authorities.

2.19.The Leicestershire County Council PFRA (2011) provides a high-level overview of flood risk from a
variety of sources throughout Leicestershire County Council including the area of Hinkley and
Bosworth District.

Local Flood Risk Management Strategy

2.20. A Local Flood Risk Management Strategy (LFRMS) is prepared by a Lead Local Flood Authority to help
understand and manage flood risk at a local level. The LFRMS aims to ensure that the knowledge of
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local flood risk issues is communicated effectively so that they can be better managed. The LFRMS
also aims to promote sustainable development and environmental protection.

2.21.The Local Flood Risk Management Strategy for Leicestershire (2024) sets out the roles and
responsibilities for various organisations, agencies, authorities and individuals across Leicestershire
and the Hinkley and Bosworth district.

District Local Plan

2.22.Local Plans are produced by Local Planning Authorities to provide a framework for addressing
economic, social and environmental priorities for the area as well as providing a positive vision for
the future.

2.23.The current local plan for the Hinckley and Bosworth borough council runs from 2006-2026 with
their planning policies set out initially in the 2001 Local Plan.

2.24.Subsequently, the Local Development Framework Plan: Core Strategy was developed and adopted
in December 2009 and supersedes some of the policies in the 2001 Local Plan.

2.25. As the time period for the current plan is close to expiring and the information pertaining to polices
from the 2001 plan is difficult to source, a review of the 2009 Core Strategy and the Draft Local Plan
(2020-2039) have been undertaken to ensure the proposals within the report broadly cover and
satisfy the existing and upcoming requirements.

2.26.The policies relevant to this FRA and Drainage Strategy are summarised below:
2.27.CCO01 Mitigation and Adaptation to Climate Change

e Managing flood risk associated with higher peak river flows and more extreme weather
events, and relocating vulnerable uses where appropriate;

e Demonstrate that flood risk from all sources has been mitigated, including use of
Sustainable Drainage Systems (SuDS) and nature based solutions where appropriate.

2.28.CC02 Flood Risk

e Development in areas at risk of flooding will only be supported where it is satisfactorily
demonstrated that: a) the Sequential Test has been passed; b) where required, the
Exception Test has been passed; c) the proposed development will not increase the risk of
flooding on site or elsewhere and appropriate floodplain compensation is provided where
necessary; and d) the proposed development, including the access and egress, will be safe
and resilient to flooding for its lifetime, taking into account the relevant climate change
allowances.

e Developments should, wherever possible, include measures to reduce and manage surface
water through appropriate sustainable drainage systems (SuDS) so as to minimise and
manage flood risk and improve water quality.
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2.29.CCO3 Sustainable Drainage Systems

e Development proposals are required to integrate well-designed and naturalised Sustainable
Drainage Systems (SuDS), to manage flood risk and water quality in accordance with
national standards and having regard to local standards.

e The layout of SuDS should reflect and respond to the individual site’s features such as
following natural drainage routes to improve water quality.

2.30.PMDO1 High Quality Design

e Appropriate sustainable drainage solutions have been implemented within the design, in
line with Policy CC03, including but not limited to wildlife areas, ponds, green roofs, swales,
permeable surface materials, rain water harvesting, and tree planting and landscaping.

2.31.PMDO3 Preventing Pollution

e It will not adversely impact the water quality, ecological value or drainage function of water
bodies in the borough;

e Appropriate containment solutions for oils, fuels and chemicals are provided;

e The development does not create or exacerbate flooding by being located away from areas
of flood risk unless adequately mitigated against in line with National Policy and Policy CC02.

2.32.NATO1 Green Infrastructure

e  Proposals should ensure that green infrastructure is resilient to climate change; minimises
the scheme’s environmental impact with respect to water and enhance water quality;

e Details of maintenance requirements and arrangements must be set out, including who is
responsible for these requirements.

2.33.NATO8 Enhancing Biodiversity and habitat connectivity

e Restore and enhance existing features on site;
e Create additional habitats and ecological networks.

2.34.NAT11 Blue Infrastructure

e Do not involve the culverting of watercourses, except where essential to allow highways
and/or other infrastructure to cross;

e  Make appropriate provision to protect, enhance, improve and maintain accessible networks
of Blue Infrastructure, through de-culverting and re-naturalisation of hard banks if
appropriate;

e Maintain and enhance natural drainage features;

e  Provide ‘buffer strips’ of vegetation along the banks of all water courses.

2.35.INFO2 Water Supply and Wastewater Management

e There must be adequate water supply and wastewater treatment infrastructure and
capacity in place to serve the development at the time of occupation.
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CIRIA C753 — The SuDS Manual

2.36.The Ciria SuDS Manual provides guidance on the implementation of Sustainable Drainage Systems

in the UK. It details their appropriate application, design specifications and various benefits including
water quality control.

2.37.The Ciria SuDS Manual has been used to inform the proposed drainage strategy for the development
with particular reference to water treatment.
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3. POTENTIAL SOURCES OF FLOOD RISK TO THE EXISTING SITE

3.1. Flooding can occur from a variety and combination of sources, which may be natural or artificial.
Table 2 provides a summary of the potential sources of flood risk to the site in its current condition,
and the potential impacts of the development on the wider catchment prior to mitigation. These are
discussed in greater detail in the forthcoming section.

3.2. The mitigation measures proposed to address any flood risk issues, and ensure the development is
appropriate for its location, are discussed within Section 5.0.

Table 2 — Summary of flood risk from potential flood sources

Flood Source Potential Risk Description
High Medium Low None

The site is located entirely within Flood Zone 1 and not in
close proximity to any main rivers. There are small

X watercourses within the vicinity of the site however,
these do not convey significant volumes of water, as such
pose a low risk to the site.

. The site is located far from any coastline or tidall
Tidal/Coastal X . . v v
influenced bodies of water.
The Ashby canal lies to the west of the site, yet sits at a
Canals X lower elevation, therefore, any flood risk is considered to
be low.
The sites gradient, level relative to the nearest
watercourse, and identification of having a low
Groundwater X s L .
susceptibility to groundwater flooding indicates that this
poses only a low risk to the site.

Environment Agency mapping shows the site in an area

Reservoirs not considered at risk from flooding due to reservoirs or
and X large waterbodies. Though three small waterbodies are

Waterbodies identified north of this site, these are not considered to

pose a significant risk to the site.

Surface water flooding is identified at the existing site
Pluvial X however, the post development scenario will have
Runoff reduced extents and any residual risk will be suitably

mitigated through the proposed drainage strategy.

The existing sewers on and within the site are not known

X to have experienced flooding historically, and any new
sewers to be installed are to be appropriately modelled
and approved.

Impedance of Flows The development does not appear to impede on existing
pluvial or fluvial flow routes.
Development Drainage The development will introduce a greater impermeable

Effect of
Development
on
Catchment

area than is currently present on site. A SuDS drainage
strategy has been developed to mitigate this and adopts
greenfield runoff rates.

The drainage strategy will also mitigate the existing on
site surface water flood extents providing a betterment
downstream.
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Fluvial Flood Risk

3.3. Flooding from watercourses occurs when flows exceed the capacity of the channel, or where a
restrictive structure is encountered, which leads to water overtopping the banks into the floodplain.
This process can be exacerbated when debris is mobilised by high flows and accumulates at
structures.

3.4.

The study site is shown to be located entirely within Flood Zone 1 (Figure 3).

3.5. The SFRA also states that there is no fluvial flood risk associated with Market Bosworth.

Kyngs Golf And
\ Country Club

Friezeland

St Peter's Church of England
Cottages

Marke

Market
Bosworth

Flay Space

Figure 3 — Extent of Fluvial Flooding

Main Rivers

3.6. Thesite is located in Flood Zone 1 and there are no main rivers within the vicinity of the site.

Minor Watercourses

3.7. A ditch runs through the centre of the site before being culverted and flowing west, ultimately

outfling to a culvert that crosses under the railway and development to the west before discharging
to the canal.

15| Page

PJS Consulting Engineers Limited, Geneva |l, Lakeview, Sherwood Business Park, Nottingham NG15 0ED
Registered number: 10815993 VAT Registration: 271 8168 87




Station Road, Market Bosworth

Flood Risk Assessment ( J . CONSULTING
November 2024 ) E N G | N E E R S
Document Ref: PJS24-0085-DOC-0008E - Flood Risk Assessment Delivering Inncvative Solutions

3.8. Based on the available information the existing ditch appears to be agricultural in use taking overland
flows from the surrounding agricultural land.

3.9. There are no other small watercourses within the vicinity of the site.

3.10.Since the existing ditch and culvert do not convey consistent, large volumes of surface water they
are considered to pose a low risk to the development.

3.11.There is an existing culvert located along the western boundary, which traverses the railway to the
west of the site. Surface water from the site currently outfalls to this culvert and will therefore form

the surface water outfall for the development.

3.12. An appropriate inspection and maintenance regime should be developed at a later planning stage in
accordance with the CIRIA guidance within Culvert Design and Operation Guide C689.

Tidal Flood Risk

3.13. Due to the inland nature of the site, it is not considered to be tidally affected and therefore there is
no tidal flood risk to the site.

Flood Risk from Canals

3.14. Generally, there are no direct flood risks associated with canals as they are a regulated waterbody
and any instance of flooding would be considered to be a rare occurrence.

3.15. Ashby Canal — the only canal in the borough — lies approximately 130m to the west of the site at its
closest point and runs parallel with the western boundary (Figure 4).

fsborough R

Bridge 44.‘nqwunh
Wharl Bridge 3
Station gy

i Station Rd

Heath g
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Figure 4 — Canal and River Trust mapping

3.16.The 2019 Hinckley and Bosworth SFRA identifies there have been seven recorded incidents of canal
breach or overtopping for the Ashby Canal occur as far north as Congerstone and as far south as
Hinckley. The locations of these incidents are shown on Figure 5-6 of the SFRA.

3.17.LIDAR information indicates the canal banks site approximately 2m lower than the western
boundary.

3.18.In addition to increased elevation, the topography in the wider area generally falls in a westerly
direction. The majority of Market Bosworth, including the site, lies east of the canal, as such sits at a
higher elevation than the canal.

3.19.Since the canal lies at a lower elevation than the site, in the rare event that a breach was to occur
any accumulation in surface water would be directed west away from the development. Therefore,
flood risk from the canal is considered to be low.

3.20.The Bosworth Marina is a small waterbody, which lies immediately west of the canal, and is

connected to it. Therefore, the risk associated with this is linked to the canal and also deemed
negligible.

Groundwater Flood Risk

3.21. Groundwater flooding occurs when the water table rises above ground elevations. It is most likely
to happen in low lying areas underlain by permeable geology.

3.22.BGS online mapping (Figure 5) identifies the bedrock geology in the area to be comprised of
“Gunthorpe Member — Mudstone” with a superficial geology of “Bosworth Clay Member”.

3.23.This geology is likely to have a low infiltration rate suggesting a low propensity for groundwater
flooding.
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Geology

Bedrock geology

Guntharpe Memiber - Mudscne, Sedimentary bedrock formad between 247.1 and 237 millian
s o dluifing the Trisssis perod

Superficial deposits

Baswarth Ciay Mamber - Clay and sill. Sedimantary suparficial dapass farmed hatwean 480 and
423 thousand years Ago during tha Quaternary perkod

Figure 5 — BGS Geological Mapping

3.24.The SFRA includes mapping which identifies the susceptibility to groundwater flooding for the district

(Figure 6). The site is shown to be in an area with less than 25% susceptibility indicating a very low
risk of groundwater flooding.
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Figure 6 — Extract from Hinckley and Bosworth Borough Council flood risk mapping
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3.25. Additionally, the PFRA outlines for the study area of Leicestershire, that only one historical record of
groundwater flooding has been identified, which was in Melton, Mowbray — a substantial distance
from the application site. No other historic instances of Groundwater Flooding have been identified
in the Leicestershire area.

3.26. Onsite testing would be required to identify local groundwater conditions over an appropriate time
period. It is likely that this will be conducted as part of detailed ground investigations on the site
allowing for the identification of any groundwater flood risk or infiltration capacity that is not
identified by this report.

Flood Risk from Reservoirs & Large Waterbodies

3.27.Flooding can occur from large waterbodies or reservoirs if they are impounded above the
surrounding ground levels or are used to retain water in times of flood. Although unlikely, reservoirs
and large waterbodies could overtop or breach leading to rapid inundation of the downstream
floodplain.

3.28.To help identify this risk, the Environment Agency provides a map identifying artificial sources of
flooding and the extent of a modelled reservoir breach. This shows the largest area that might be
flooded if a reservoir were to fail and release the water it holds. The map displays a worst-case
scenario and is only intended as a guide.

3.29.1t can be seen from the map that the site is not in the vicinity of any reservoir flooding.

3.30. 1t can therefore be confirmed that the site is at low to no risk of reservoir flooding.

o
Market
Baswarth ke

Figure 7 — EA mapping of flood risk from reservoirs
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Small Waterbodies

3.31.There is a small pond located in the centre of the site, which was shown to be dry and very shallow
on the date of the topographical survey.

3.32.There are two additional ponds located in the adjacent field to the north of the eastern parcel and a
further larger pond located within the residential property to the north of the western parcel.

3.33. These ponds are unlikely to retain significant volumes of water and do not appear to have an obvious
inlet or outlet. Furthermore, in the event that these ponds were to overtop any overland flows would
be directed west, discharge into the existing drainage ditches and avoid the proposed development.

3.34.There are no other small waterbodies within the vicinity of the site other than the Bosworth Marina
which lies to the west of and is connected to the Ashby de la Zouch Canal. The risk for this is negligible
and is covered earlier in the report within paragraph 3.18.

3.35.Small waterbodies are therefore not considered to pose a risk of flooding to the proposed
development.

Pluvial Flood Risk

3.36. Pluvial flooding can occur during prolonged or intense storm events when the infiltration potential
of soils, or the capacity of drainage infrastructure is overwhelmed leading to the accumulation of
surface water and the generation of overland flow routes.

3.37.The flood risk/categorisation associated with a given event differs slightly for surface water flooding.
The EA surface water flood data defines the risk as follows:

3.38. Low Risk is defined as the extent of flooding to occur during an event having between a 1 in 100 (1%)
and 1 in 1000 (0.1%) annual probability

3.39. Medium Risk is defined as the extent of flooding to occur during an event between a 1in 30 (3.33%)
and a 1in 100 (1%) annual probability

3.40. High Risk is defined as the extent of flooding to occur during an event with a 1 in 30 (3.33%) or
greater annual probability.

3.41. Mapping provided by the Environment Agency identifies a large extent of surface water flooding in
the centre of the site (Figure 8), most of the which can be attributed to the low-risk event.

3.42. Figure 8 demonstrates that the high and medium risk events only amount to small areas of surface
water ponding confined to small localised depressions.

3.43.The extent of surface water flooding is a direct result of the existing topography, which acts to funnel
overland flows towards the low point in the southwest corner of the site and beyond the western
site boundary. This is confirmed in Figure 9, which maps the low-risk surface water flows.

3.44. Furthermore, the SFRA highlights that Market Bosworth generally benefits from the surrounding
topography, being situated on an area of high ground which diverts overland flows downstream.
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3.45.0Obtained LIDAR information confirms that the surface water flood extent is generated

predominantly from the accumulation of surface water on site, with some influence from land to the
east, which sits at a higher elevation.

3.46.This runoff will be mitigated against via a surface water cut-off feature as part of the proposed

development. Therefore, the post development scenario for surface water flooding will have
significantly reduced extents.

3.47.Overall, despite the existing site being subject to some surface water flooding, the flood risk from

pluvial sources post development is considered to pose a low risk. Mitigation measures for any
remaining residual risk are presented in Section 5.
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Figure 8 — EA surface water flood extent mapping
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Figure 9 — EA low risk surface water flood velocity mapping

Flood Risk from Sewers

3.48.Sewer flooding can occur when the capacity of the infrastructure is exceeded by excessive flows, or
as a result of a reduction in capacity due to collapse or blockage, or if the downstream system
becomes surcharged. This can lead to the sewers flooding onto the surrounding ground via manholes
and gullies, which can generate overland flows.

3.49.The PFRA outlines there are numerous locations in the Leicestershire region that have experienced
sewer flooding historically. However, the PFRA also highlights that the available records fail to
include detailed information on the causes or impacts of any flooding. Additionally, Table 4-5 in the
PFRA provides a list of areas where flooding has affected five or more locations.

3.50. None of the areas identified in the PFRA are located within the vicinity of the site.

3.51. Given that local elevations in the area fall consistently in a westerly direction, with no residential
development to the east of the site, it is unlikely that any sewer flooding would enter the
development. Furthermore, sewer flooding from residential development to the south would likely
be channelled west along Station Road before entering the proposed development.

3.52.There are several existing sewers which traverse the site however, there is no historical evidence
theses sewers flooding.

3.53. Furthermore, the highway drain within the site is to be diverted into the proposed ditch. To eliminate
any flood risk associated with this sewer, levels will be profile such that any accumulation in surface
water from the existing chamber located on site will be directed to the ditch and away from the
proposed development.

3.54. Therefore, the risk posed to the site from sewer flooding is considered to be low.

22 |Page

PJS Consulting Engineers Limited, Geneva |l, Lakeview, Sherwood Business Park, Nottingham NG15 0ED
Registered number: 10815993 VAT Registration: 271 8168 87




Station Road, Market Bosworth

Flood Risk Assessment ( J . CONSULTING
November 2024 ) E N G | N E E R S
Document Ref: PJS24-0085-DOC-0008E - Flood Risk Assessment Delivering Innovative Solutions

Effect of Development on Wider Catchment

Impedance of Flood Flows

3.55.The development will influence the existing pluvial flow route through the site, which potentially
accounts for overland flows developed from land to the west. However, the ultimate outfall for the
existing pluvial flow route will remain unchanged.

3.56. Furthermore, the existing flood extents associated with these overland flows will be reduced as part
of the proposed development through the onsite management of surface water. This provides a
betterment to the site and surrounding area.

Development Drainage

3.57.As a predominantly greenfield site, the proposed development will introduce impermeable areas
including roads and buildings. These impermeable areas have the potential to increase surface water
runoff rates.

3.58. The implementation of a sustainable drainage strategy utilising SuDS will restrict any offsite increase
in surface water runoff, and provide sufficient attenuation onsite to accommodate the consequent
accumulation of surface water.
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4. SEQUENTIAL AND EXCEPTION TEST

4.1. In accordance with the NPPF it is a requirement to locate new development in areas at the lowest
risk of flooding. This is achieved through the application of the Sequential Test and where necessary,
the Exception Test.

4.2. The planning guidance states that “the approach is designed to ensure that areas at little or no risk
of flooding from any source are developed in preference to areas at higher risk. This means avoiding,
so far as possible, development in current and future medium and high flood risk areas considering
all sources of flooding including areas at risk of surface water flooding.”

Sequential Test

4.3. The sequential test is used to avoid flood risk to people and property by steering new development
to areas at little or no risk of flooding. This is to be based on current and future medium and high
risk flood areas considering all sources of flooding.

4.4. The site is located entirely within Flood Zone 1 and, there are small extents of medium to high risk
surface water flooding in the centre of the site. The surface water flooding occurs under existing site
conditions as such, in the post development scenario the extents will be significantly reduced.
Furthermore, levels will be profiled such that overland flows avoid any proposed dwellings.

4.5. The proposal will therefore be suitably located and considered to be in accordance with the NPPF.
As such, the Sequential Test is passed and no further action is required.

Exception Test

4.6. The Exception Test poses additional conditions on new developments, and may be required where
it is not possible to locate new development in lower risk areas.

4.7. The need for the Exception Test depends on what Flood Zone the site is situated in and the potential
vulnerability of the development and therefore, the criteria applied solely relates to information
produced by the EA/SFRA for flooding from rivers and seas.

4.8. The proposed development is located entirely within Flood Zone 1 and is identified as ‘More
Vulnerable’ under the Flood Risk Vulnerability Classification set out in Annex 3 of the NPPF.

4.9. Table 2: Flood risk vulnerability and flood zone ‘incompatibility’ provided within the PPG, and
reproduced in Table 3 below, confirms that the Exception Test is not required based on the above
grounds.
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Table 3 — Flood risk vulnerability and flood zone ‘incompatibility’. See the Planning Practice Guidance for further details.

Flood Zones Flood Risk Vulnerability Classification

- Exception Test is not required

X Development should not be permitted
Essential Highly More Water

Less Vulnerable .
Infrastructure Vulnerable Vulnerable Compatible

Exception Test

required

Exception Test Exception Test
Z + X - -
required T required
Exception Test X X X e
required *
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5. FLOOD RISK MITIGATION

5.1. Section 3.0 has identified the sources of flooding which pose a potential risk to the site and the
proposed development, with Section 4.0 applying the Sequential Test and Exception Test where
necessary. This section of the FRA sets out the mitigation measures to be incorporated within the
proposed development to address and reduce the risk of flooding to within acceptable levels.

Finished Levels

5.2. Finished floor levels of dwellings should be set at 150mm above surrounding ground levels to deter
any overland flow from entering dwellings.

5.3. Ground levels should be profiled to encourage pluvial runoff and overland flows away from the built

development and towards the nearest drainage point/feature. This should provide sufficient
mitigation to address any residual groundwater risks.

Safe Access and Egress

5.4. Proposed access and egress routes pass entirely through areas within Flood Zone 1 and are at low
risk of flooding, therefore no mitigation is required.

5.5. No additional mitigation is therefore required.

Sources of Flooding from offsite

5.6. As part of the proposed development, and to mitigate the impact of SW flooding and sheet flow that
stems from the east the site, a surface water cut-off feature is proposed to the east of the site, within
the areas allocated for the village green and area of bio-diversity enhancement.

5.7. This will prevent any runoff that stems from outside the site along the eastern boundary.

5.8. Surface water runoff will be intercepted and conveyed to the swales to the west of the site.
Existing Culvert

5.9. Should the culvert traversing the railway become blocked, damaged or collapsed, there is a risk that
the railway banking along the western boundary will act as an embankment leading to the
attenuation of surface water in the southwestern corner of the site.

5.10.The level of surface water flooding however, would be limited to the top level of the railway banking,
at which point surface water would overtop and flow west away from the site.

5.11.LIDAR level information along the existing railway suggests the track level sits at a relatively
consistent level of around 95.0m AOD.
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5.12. It can be concluded therefore, that the maximum flood level on site as a result of a blocked, damaged
or collapsed culvert is approximately 95.0mAOD.

5.13. It is suggested therefore, that all dwellings along the western site boundary are to have FFLs set
above a level of 95.0mAOD.

5.14. No further mitigation is required.

Surface Water Drainage

5.15. Mitigation against the increase in onsite surface water accumulation as a result of an increased
impermeable area, is proposed through the implementation of a surface water drainage network
incorporating SuDS.

5.16.The proposed SuDS will operate as attenuation features and be strategically located to facilitate
conveyance, minimise land raising and provide suitable routes to outfall surface water.

5.17. Additionally, as part of the development the existing culvert on site will be diverted and daylighted
to improve flow, flood resilience and ecological value.

5.18. Details of the proposed sustainable drainage strategy are provided in Section 6.0.
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6. SUSTAINABLE DRAINAGE STRATEGY

Drainage Hierarchy

6.1. The Planning Policy Guidance and the SuDS Manual identify that surface water runoff from a
development should be disposed of as high up the following hierarchy as reasonably practicable:

e into the ground (infiltration);

e toasurface water body;

e toasurface water sewer, highway drain, or another drainage system;
e toacombined sewer.

6.2. The aim of this is approach is to manage surface water runoff close to where it falls and mimic natural
drainage as closely as possible.

6.3. BGS online mapping identifies the site to be underlain by a superficial geology of “Bosworth Clay
Member”.

6.4. Infiltration testing has not been completed at the site however, given the geological conditions, it is
deemed at this stage that infiltration will not be a viable means of surface water discharge.

6.5. Should infiltration testing be completed at the site at a later stage, and sufficiently high infiltration
rates above the minimum rate specified by CIRIA are obtained, then infiltration as a means of surface
water discharge could be considered.

6.6. The next most desirable means of surface water discharge is to a watercourse.

6.7. The site falls consistently in a westerly direction towards an existing culvert in the southwest corner
of the site. Given the steep topography of the site overland flows naturally develop which are
intercepted by the existing watercourses within and bordering the site. Surface water ultimately
outfalls from these watercourses to the aforementioned existing culvert.

6.8. Therefore, in accordance with the existing conditions on site and the drainage hierarchy, surface
water from the proposed development will discharge to the existing culvert.

Peak Flow Control

6.9. In order to comply with the Non-Statutory Technical Standards for Sustainable Drainage Systems,
runoff from greenfield developments should not exceed the equivalent greenfield runoff rates for
the 1- and 100-year return period events. The site is classed entirely as greenfield.

6.10. The ICP SUDS Rural Runoff Calculator was used to calculate the Greenfield runoff rate for the site,
which produced a Qbar of 4.41/s/ha.

6.11. Therefore, the discharge rate from the development has been calculated by applying the rate of
4.41/s/ha to the total catchment area of the site (7.964ha) — this equates to 35.04l/s.
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Attenuation Storage

6.12.As the development proposes restricting the runoff rate, it is necessary to provide sufficient
attenuation storage to accommodate the excess volume safely within the site.

6.13. To facilitate a gravity fed drainage system, the surface water storage should be positioned such that
it can receive runoff from the development and discharge from the site via gravity without the need
for surface water pumping facilities.

6.14. 1t is proposed that two attenuation basins are strategically located at low points along the southern
boundary, in areas of public open space.

6.15.In the absence of a detailed layout, the catchment area discharging to each basin has been calculated
by assuming 65% impermeability of the developable areas of the site, which are shown on the
Development Framework Plan (Appendix 3). An additional 10% was added to account for urban
creep.

6.16.The proposed drainage network has been modelled using Microdrainage Calculations as provided in
Appendix 4.

6.17.The results demonstrate sufficient capacity within the system and, that the two attenuation basins
providing a combined attenuation volume of 1,879m?3 cater for all storm events up to and including
the 1in 100 year plus 40% Climate Change event. The proposed drainage strategy for the site can be
found in Appendix 5.

Long Term Storage Requirements

6.18. The Non-Statutory Technical Standards for Sustainable Drainage Systems S4-S67 states that where
reasonably practical the runoff volume from a development for the 1 in 100- year 6 hour rainfall
event should not exceed the runoff volume prior to development or redevelopment. Additionally, if
practicable on previously developed sites, the runoff volume should not exceed the equivalent
greenfield runoff volume.

6.19. Where it is not reasonably practicable to constrain the volume of runoff from a development at or
below the existing volume, then the runoff must be discharged in a manner that does not adversely
affect flood risk, i.e.:

i The additional runoff volume resulting from the development (the ‘long term storage
volume’) should be discharged separately from the site at a rate of 2I/s/ha or less. Or,

ii. All the runoff volume from the development should be discharged at a rate equivalent to
the mean annual flow rate (QBAR) rate under greenfield conditions or less. Or,

iii. All runoff volume from the development should be discharged at a rate of 2I/s/ha or less.

6.20. As the development complies with the volume control criterion and proposed a discharge at a rate
equivalent to the greenfield (1:1) rate, provision for long term storage is not required.
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Sustainable Drainage Systems

6.21. CIRIA C753 provides extensive guidance on the use of appropriate sustainable drainage techniques.
This document has been utilised in considering surface water drainage design in conjunction with
applying the hierarchical approach.

6.22. The following SuDS features have been utilised within the strategy or are recommended for further
consideration at detailed design.

i Detention Basins

ii. Silt traps

iii. Sump outfall units/gullies

iv. Vortex flow control (should infiltration prove unsuitable at a later date)
V. Swales

6.23. The use of trapped gullies and catchpit manholes is recommended, providing additional treatment
within potential pollutant areas such as access roads and turning heads.

6.24. Attenuation basins are to be incorporated to attenuate surface water runoff. Attenuation basins
provide a treatment stage, providing an increase in water quality. The proposed basins are to be dry,
without permanent water, and to be planted with appropriate species.

6.25. Open SUDs features have followed the standing advice and have maximum side slopes of 1:3 and a
300mm freeboard.
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Water Treatment

6.26.To ensure the preservation of water quality on site, the treatment potential of the proposed SuDS
features has been assessed using the Index Approach detailed in CIRIA 753.

6.27.This assigns a pollution index value to potential pollution sources, and a mitigation index to any SuDS
devices. These indices are then compared via the following equation replicated from CIRIA 753.

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 index 1 + 0.5 (mitigation index 2)

Where:
mitigation index n = mitigation index for component n

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

6.28.The indices utilised are selected based on Table 26.2 and Table 26.4 of CIRIA 753.

6.29. This assessment and the results are identified in Table 4 below:

Table 4 — Pollution and mitigation indices for the proposed development

| | TotalSuspendedSolids | ____ Metals | Hydrocarbons

Pollution Index 0.2 0.2 0.05
(Residential Roofs)

Pollution Index 0.5 0.4 0.4
(Driveways, Residential

Roads)

Worst-case Pollution 0.5 0.4 0.4
Index

(Detention Basin)
Satisfied?
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Maintenance

6.30. Requirements for ongoing maintenance of the drainage network should form part of the Operation
and Maintenance manual for the site and should be undertaken by the site management. Any
specialist or proprietary products that are specified at detailed design would have a manufacturer
specific maintenance regime which should be included within the document.

6.31. It is envisaged that the Operation and Maintenance manual will be developed at the detailed design
stage, but some examples are included below. This is to be developed in accordance with the
Operation and Maintenance requirements as set out within Tables 13.2 and 23.1 reproduced
overleaf:

i All drainage features should be located in open areas which are readily accessible.
ii. Gullies should be inspected and de-silted at least once a year, where necessary.
iii. Pipes, manholes and silt traps should be inspected and de-silted at least once a year, where

necessary.

iv. The surface water attenuation areas should be seeded with a wildflower grass seed mix that
can tolerate wet ground conditions.

V. Regular inspections of the attenuation basin should be undertaken to remove litter/debris,

invasive/colonising vegetation and silt build up as necessary. Inlet and outlet structures to
be regularly inspected, with remedial work as required to maintain water flows and prevent
silt/vegetation build up.

Vi. Vegetation/grass with the attenuation basin should be maintained appropriately to allow
establishment and promote habitat formation, without impeding the operation of the inlet
and outlet structure.

vii. Any vortex controls, such as Hydro-brakes, should be inspected every 6 months,
litter/debris and silt build up should be removed as necessary.
viii. Permanent signage should be provided in multi-function open space that may infrequently

flood during extreme events. Signage should be informative and clear and will be
considered in more detail at detailed design stage.

iX. A 3m wide maintenance margin alongside the existing watercourses to be retained to
ensure ongoing maintenance can be undertaken with adequate working space.
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TABLE Operation and maintenance requirements for detention basins
e

Remove litter and debris

Monthly

Cut grass — for spillways and access routes

Monthly (during growing
season), or as required

Cut grass — meadow grass in and around basin

Half yearly (spring — before
nesting season, and autumn)

Manage other vegetation and remove nuisance plants

Monthly (at start, then as
required)

Inspect inlets, outlets and overflows for blockages,
and clear if required.

Monthly

i il i e Inspect banksides, structures, pipework etc for

evidence of physical damage

Monthly

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 devices

Annually

Tidy all dead growth before start of growing season

Annually

Remove sediment from inlets, outlet and forebay

Annually (or as required)

Manage wetland plants in outlet pool — where
provided

Annually (as set out in
Chapter 23)

Reseed areas of poor vegetation growth

As required

Prune and trim any trees and remove cuttings

Every 2 years, or as required

Occasional maintenance
Remove sediment from inlets, outlets, forebay and
main basin when required

Every 5 years, or as

required (likely to be minimal
requirements where effective
upstream source control is

provided)

Repair erosion or other damage by reseeding or

Remedial actions

. As required
Realignment of rip-rap As required
Repair/rehabilitation of inlets, outlets and overflows As required
Relevel uneven surfaces and reinstate design levels As required

Figure 10 — Extract from CIRIA C753 detailing the maintenance requirements for a detention basin

PJS Consulting Engineers Limited, Geneva |l, Lakeview, Sherwood Business Park, Nottingham NG15 0ED
Registered number: 10815993 VAT Registration: 271 8168 87

33| Page




Station Road, Market Bosworth

Flood Risk Assessment ( J . CONSULTING
November 2024 ) ENGINEERS
Document Ref: PJS24-0085-DOC-0008E - Flood Risk Assessment Delivering Innovative So

Foul Drainage

6.32. Foul drainage from the development will discharge to the 300mm combined sewer located within
the site via MH SK39035201. This is confirmed within the Severn Trent Water Developer Enquiry
included in Appendix 6.

6.33. Due to the steep nature of the site, and the level difference between the invert level of the proposed
foul outfall and the western boundary, a pumping station will be required to pump flows from plots
located in the western half of the site.
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7. CONCLUSIONS AND RECOMMENDATIONS

7.1. Produced on behalf of Richborough, this FRA supports an outline planning application for a
residential development for up to 126 dwellings off Station Road, Market Bosworth. As such, the
content and level of detail is subject to the nature of the proposals.

7.2. This FRA has been prepared in accordance with the requirements set out in the NPPF and the
associated Planning Practice Guidance, with the support of local-level reports, plans and policies.

7.3. This report demonstrates that the proposed development is not at significant flood risk, and simple
mitigation measures are recommended to address any residual risk. The identified risks and
mitigation measures are summarised in Table 5.

Table 5 — Summary of Flood Risk Assessment

Flood Source Risk and Proposed Mitigation Measures

Risk from most sources is considered to be low with only the low-risk pluvial flood
extents.

Houses are to be set 150mm above surrounding ground levels to deter overland
flows. Ground are to be profiled to encourage overland flows away from the built
development and towards the nearest drainage point.

The impermeable area of the site will be increased. This will be mitigated by a SuDS
network comprised of: a control chamber reducing flow into the existing culvert to
Impact of the greenfield rates; sufficient storage for a 1:100 year plus climate change event
Development provided by detention basins; and the daylighting of an existing culvert.

The development will also provide a betterment to the wider catchment by
alleviating the existing overland flows that emanate from the existing site.

Pluvial runoff, Sewers
and Groundwater

This summary is to be read in conjunction with the full report. It reflects an assessment of the site conducted by

PJS Consulting Engineers based on the information received by PJS at the time of production.

7.4. In compliance with the requirements of National Planning Policy Framework, and subject to the
mitigation measures proposed, the development could proceed without being subject to significant
flood risk. Moreover, the development will not increase flood risk to the wider catchment area, and
in fact result in a betterment downstream, as a result of suitable management of surface water
runoff discharging from the site.
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Appendix 1
Topographical Survey
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Station Road, Market Bosworth

Flood Risk Assessment ( J ~ CONSULTING
November 2024 ) |

Document Ref: PJS24-0085-DOC-0008E - Flood Risk Assessment

Appendix 2
Severn Trent Water

Sewer Records
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Sewer Node

Sewer Pipe Data

Invert Level | Invert Level Pipe
Reference | Cover Level ] Upstream |Downstream| Purpose Material Shape Max Size | Min Size | Gradient Year Laid
SK39032402 |0 |o 0 F <UNK> <UNK> 0 0 0 8(1)/(1) g/g 899
‘SK39038005 |11104 |10946 |10873 |F |vc |o |150 |<UNK> |2166 g;@ggggg
‘SK40020804 |1151399 |11233 |11031 |F |vc |o |150 |<UNK> |2281 gg%g%geg
‘SK39034001 |9911 |9658 |9649 |c |vc |c |3oo |<UNK> |26031 33%3%899
‘SK39034103 |991299 |9112 |97o7 |c |vc |c |3oo |o |117 31/12/1899
00:00:00
‘SK39039000 |<UNK> |<UNK> |<UNK> |F |vc |u |150 |<UNK> |<UNK> 33%3%399
‘SK39032306 |o |o |o |F |<UNK> |<UNK> |o |0 |o 33%3%399
‘SK40030101 |12192 |12ao7 |116]6 |F |vc |c |175 |<UNK> |4&44 33%3%899
‘SK39035002 |1029599 |10119 |10073 |F |vc |c |150 |<UNK> |5zsg gg@ggggg
‘SK39039103 |1166299 |11477 |114A |s |vc |c |225 |<UNK> |6341 gg@ggggg
‘SK39028903 |1142099 |11169 |1o734 |F |vc |c |150 |<UNK> |1876 g;@gggeg
‘SK39038001 |1092799 |10159 |10626 |s |co |c |3oo |<UNK> |3257 33%3%399
‘SK40030003 |<UNK> |<UNK> |<UNK> |F |vc |c |<UNK> |<UNK> |<UNK> 8?853?7
‘SK39032303 |o |0 |o |s |<UNK> |<UNK> |o |o |o 31/12/1899
00:00:00
‘SK39032303 |o |0 |o |s |<UNK> |<UNK> |o |o |o 31/12/1899
00:00:00
‘SK39036007 |10547 |10&82 |10379 |s |co |c |375 |<UNK> |10533 33%5%399
‘SK39036007 |10547 |10452 |10321 |s |co |c |<UNK> |<UNK> |2&77 3;%3%399
‘SK39035003 |10341 |1om77 |10163 |s |co |c |375 |<UNK> |5443 83%3%399
‘SK39034002 |9912 |9662 |9669 |C |vc |c |<UNK> |<UNK> |298 33%3%399
‘SK39036003 |1066 |10502 |1033 |s |vc |c |<UNK> |<UNK> |254 33%3%399
‘SK40020705 |10836 |10656 |10489 |s |co |c |3oo |<UNK> |1&68 gggggggg
‘SK39025701 |99.o199 |97.4 |96.16 |F |vc |c |225 |<UNK> |7o.53 gs{gg{ggsg
‘SK39027903 |10705 |1052 |10449 |F |vc |c |<UNK> |<UNK> |8&39 31/12/1899
00:00:00
‘SK39036011 |1o73 |10526 |10503 |F |vc |c |150 |<UNK> |4861 83%3%399
‘SK39038006 |1110299 |10956 |10873 |F |vc |c |150 |<UNK> |4636 gggggggg
‘SK39039102 |1164599 |11531 |11496 |F |vc |c |150 |<UNK> |7566 gggggggg
‘SK39037501 |10208 |10048 |9879 |c |vc |c |3oo |<UNK> |e&73 83%3%399
‘SK39038601 |1049199 |10224 |10048 |c |GRP |c |300 |0 |e423 gggggggg
Fm%%ms|mam |m&u |mm% F Fo |c |N5 |4mw |m2 %%%%
‘SK39024802 |97o1 |9646 |<UNK> |F |vc |c |225 |<UNK> |<UNK> 83%3%399
‘SK39027904 |10705 |10544 |10456 |s |vc |c |225 |<UNK> |8622 gggggggg
‘SK39035402 |99.76 |98.31 |97.94 |C |VC |C |300 |<UNK> |294_22 3(1){(1)3{(1)399
‘SK39026701 |1o144 |9999 |9745 |F |vc |c |225 |<UNK> |3554 83%3%399
‘SK39039105 |1198199 |11674 |1153 |F |vc |c |175 |<UNK> |4131 83%3%399
‘SK39037002 |1077099 |10586 |104A1 |F |vc |c |<UNK> |<UNK> |456 83%3%399
‘SK39038004 |11026 |10&69 |10587 |F |vc |c |150 |<UNK> |218 83%3%399
‘SK39036010 |1078 |10586 |10504 |s |vc |c |<UNK> |<UNK> |3191 83%3%399
‘SK40020803 |1140899 |111 |10942 |s |VC |c |225 |<UNK> |3574 gggggggg
‘SK40020702 |1105599 |1oa4 |<UNK> |F |vc |c |225 |<UNK> |o 33%5%399
‘SK39039601 |103953 |10233 |10224 |c |vc |c |300 |<UNK> |120578 gggggggg
31/12/1899

‘SK39036001

|1080199

|vc

|<UNK>

|3333

00:00:00




Sewer Node

Sewer Pipe Data

Invert Level | Invert Level Pipe
Reference | Cover Level ] Upstream |Downstream| Purpose Material Shape Max Size | Min Size | Gradient Year Laid

SK39029703  |<UNK> |<UNK> 103.9 F <UNK> <UNK> <UNK> <UNK> 0 g;@ggg%
‘SK39038101 |1165 |11443 |11054 |s |vc |c |225 |<UNK> |1r43 g;gggggg
Fm%wm2|ﬂam |ﬁ5m |m5m F Wc |c |W5 |4mb |m15 $£%%
‘SK39039007 |11625 |11494 |11453 |F |vc |c |150 |<UNK> |4088 g;@gggse
‘SK39039009 |1171699 |11571 |<UNK> |s |vc |c |150 |<UNK> |o g;@gggge
‘SK39039008 |11615 |11439 |<UNK> |s |vc |c |225 |<UNK> |o g;@gggge
‘SK39036006 |10457 |10321 |10242 |s |CO |c |<UNK> |<UNK> |5089 g;@gggge
‘SK39036501 |1003499 |9879 |9831 |C |vc |c |3oo |0 |25331 ggggggge
‘SK39023800 |<UNK> |9616 |<UNK> |F |vc |c |225 |<UNK> |<UNK> ggggggge
§m%%ma|mam% |%B7 |%43 F Wc |c |wo |4mb |m22 agg%
‘SK39032401 |o |o |o |s |<UNK> |<UNK> |o |0 |o gggggggg
‘SK39036004 |10661 |10325 |10288 |F |vc |c |<UNK> |<UNK> |8665 ggggggge
‘SK39027701 |103 |10153 |1ooo1 |F |vc |c |225 |<UNK> |em19 gggggggg
‘SK39039004 |1174299 |11439 |11262 |s |vc |c |225 |<UNK> |1519 ggggggge
‘SK39039104 |1190999 |11751 |1143 |s |vc |c |150 |<UNK> |142 gggggggg
‘SK39024801 |965 |9579 |<UNK> |c |vc |c |3oo |<UNK> |<UNK> 33@3@399
‘SK39037004 |10625 |1o437 |10332 |s |co |c |3oo |<UNK> |6rs7 g;%ggggg
‘SK39032302 |o |o |o |F |<UNK> |<UNK> |o |0 |o g;%ggggg
&m%%m4|mzm% |mmw |%79 F Po |o |%o |4mw |m55 agg%
&m%%@1|%3w9 |we4 |W51 F Wc |o |wo |4mw |%9M ﬂ%%%
‘SK4oommoo |<UNK> |<UNK> |<UNK> |F |vc |o |<UNK> |<UNK> |<UNK> 8383%17
&m%wm1|ﬂam% |H&% |H5W F Wc F Fw kwm> Pm ag%%
‘SK39035201 |987699 |9151 |9742 |c |vc |o |3oo |<UNK> |27254 83%3%399
‘SK39035006 |<UNK> |<UNK> |9888 |F |<UNK> |<UNK> |<UNK> |<UNK> |o g;@gggeg
&m%wm1|ma% |m5% PMA1 F Fo |o |wo |4mw |m28 ﬂ%%%
‘SK39032304 |o |o |o |s |<UNK> |<UNK> |o |0 |o 33@3@899
‘SK39037005 |10783 |10623 |10505 |s |co |o |3oo |<UNK> |3949 gggggggg
‘SK39034101 |9912 |o |o |c |vc |<UNK> |o |0 |o 33%3%809
‘SK39034101 |9912 |9112 |9669 |c |vc |c |<UNK> |<UNK> |22528 33%3%899
‘SK39028701 |<UNK> |<UNK> |10156 |F |<UNK> |<UNK> |<UNK> |<UNK> |o gggggg%
‘SK39027902 |10976 |1orzg |10592 |F |vc |c |150 |<UNK> |3293 gg@ggggg
‘SK39039002 |11472 |1126 |10952 |F |vc |c |150 |<UNK> |2a56 gg@ggggg
‘SK39038002 |1099499 |1ora4 |107ﬁ4 |s |vc |c |225 |<UNK> |3aos gg@ggggg
‘SK39029701 |10555 |10388 |<UNK> |F |vc |c |225 |<UNK> |o gg@ggggg
&m%%m9|m&n Pm41 Pm F Fo |c |wo |4mw |%45 ag%%
&m%wmo|ﬂ1m |H5% |ﬂ4% F Wc |c |wo |4mw |N33 ag%%
‘SK40030601 |1o44499 |10&06 |10238 |C |vc |c |3oo |<UNK> |11828 g;@ggggg
&m%ﬂ%1|ma%% |ma% P%A1 F Wc |c |25 |4mw |mﬁ ﬂ%%%
&m%u%1|%26 |%49 |%81 F Wc |c |wo |4mw |maM ﬂ%%%
‘SK39032305 |o |0 |o |s |<UNK> |<UNK> |o |0 |0 gggggggg
‘SK39039003 |1174499 |11551 |11262 |F |vc |c |150 |<UNK> |1048 gggggggg

31/12/1899

‘SK39032301

|o

|<UNK>

|<UNK>

|0

00:00:00




Sewer Node

Sewer Pipe Data

Invert Level | Invert Level Pipe
Reference | Cover Level ] Upstream |Downstream| Purpose Material Shape Max Size | Min Size | Gradient Year Laid
SK39032301 |0 |o 0 F <UNK> <UNK> 0 0 0 31/12/1899
00:00:00
‘SK39032206 |o |o |o |s |<UNK> |<UNK> |o |0 |o 31/12/1899
00:00:00
‘SK39028901 |11026 |10715 |1o702 |s |vc |c |225 |<UNK> |6569 33%3%399
‘SK39039101 |117o1 |11504 |114AG |s |vc |C |150 |<UNK> |11412 gs%g%ggg
‘SK39032403 |o |o |o |F |<UNK> |<UNK> |o |0 |o 83%3%399
‘SK39028902 |1137399 |112 |1o719 |s |vc |c |150 |<UNK> |1403 33%3%399
Fm%um2|o |o |w29 |F Wc |c P% P |¢Nb 31/12/1899
00:00:00
‘SK39032207 |o |o |o |F |<UNK> |<UNK> |o |0 |o 83%3%399
‘SK39035001 |10326 |10195 |1oms4 |s |co |c |375 |<UNK> |6618 83%3%399
‘SK39031301 |o |o |o |s |<UNK> |<UNK> |o |0 |o 83%3%399
‘SK39039006 |11612 |11423 |11253 |s |co |c |3oo |<UNK> |3274 83%3%399
‘SK39038007 |11279 |11a34 |1o739 |s |vc |c |225 |<UNK> |201 83%3%399
‘SK39037003 |10647 |10438 |102]6 |c |vc |c |<UNK> |<UNK> |3&4s 31/12/18%9
‘SK39035005 |1024299 |1oa72 |<UNK> |F |vc |c |150 |<UNK> |o 83%3%399
‘SK39036005 |10485 |10275 |1012 |F |vc |c |<UNK> |<UNK> |5z4 83%3%399
‘SK39036101 |1068399 |10508 |9729 |F |vc |c |<UNK> |<UNK> |2165 31/12/1899
&m%%m3|ﬂan |m&m PW61 F Po |c |wo |4mw |ma %%%%
‘SK39039001 |1145299 |11251 |10868 |s |co |o |3oo |<UNK> |1628 31/12/1899
&m%wm5|na%% |ﬂ4w |ﬂzn F Wc |o |wo |4mw |mz7 31/12/1899
00:00:00
‘SK39032404 |o |o |o |s |<UNK> |<UNK> |o |0 |o 31/12/1899
00:00:00
‘SK39036002 |1osos |10574 |10528 |F |vc |o |150 |<UNK> |3696 g;@gggsg
‘<UNK> |<UNK> |<UNK> |<UNK> |F |vc |<UNK> |<UNK> |<UNK> |<UNK> 31/12/1899
00:00:00
‘<UNK> |<UNK> |<UNK> |<UNK> |F |vc |<UNK> |<UNK> |<UNK> |<UNK> 22/12/2022
00:00:00
‘<UNK> |<UNK> |<UNK> |<UNK> |F |vc |<UNK> |<UNK> |<UNK> |<UNK> 22/12/2022
00:00:00
‘<UNK> |<UNK> |<UNK> |<UNK> |F |vc |<UNK> |<UNK> |<UNK> |<UNK> 13/03/2023
00:00:00
‘<UNK> |<UNK> |<UNK> |<UNK> |F |vc |<UNK> |<UNK> |<UNK> |<UNK> 31/12/1899
00:00:00
‘<UNK> |<UNK> |<UNK> |<UNK> |F |vc |<UNK> |<UNK> |<UNK> |<UNK> 838?%23
02/12/2023

‘<UNK>

|<UNK>

|<UNK>

|<UNK>

|vc

|<UNK>

|<UNK>

|<UNK>

00:00:00
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Unit 4 Winking Hill Farm
Kingston-on-Soar, Nottingham

Nottinghamshire NG11 ODP

Date 28/10/2024 10:09

File Outline DS 24.10.28.mdx

Designed by Jacob.Vernon
Checked by

Innovyze

Network 2019.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Surface Network 1

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 100 PIMP (%) 100
M5-60 (mm) 20.300 Add Flow / Climate Change (%) 0
Ratio R 0.400 Minimum Backdrop Height (m) 0.200
Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200
Foul Sewage (1/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00
Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500
Designed with Level Soffits
Time Area Diagram for Surface Network 1
Time Area Time Area Time Area
(mins) (ha) | (mins) (ha) | (mins) (ha)
0-4 0.929 4-8 1.890 8-12 0.096
Total Area Contributing (ha) = 2.915
Total Pipe Volume (m?*) = 187.055
Network Design Table for Surface Network 1
« - Indicates pipe capacity < flow
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
1.000 27.212 0.163 167.0 0.087 5.00 0.0 0.600 o 225 Pipe/Conduit &
1.001 32.869 0.121 271.7 0.084 0.00 0.0 0.600 o 300 Pipe/Conduit &
2.000 30.891 0.557 55.4 0.052 5.00 0.0 0.600 o 150 Pipe/Conduit &
2.001 23.659 1.292 18.3 0.026 0.00 0.0 0.600 o 150 Pipe/Conduit &
Network Results Table
PN Rain T.C. US/IL £ I.Area I Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
1.000 50.00 5.45 99.382 0.087 0.0 0.0 0.0 1.01 40.1 11.8
1.001 50.00 6.03 99.144 0.171 0.0 0.0 0.0 0.95 67.1 23.1
2.000 50.00 5.38 101.023 0.052 0.0 0.0 0.0 1.35 23.9 7.0
2.001 50.00 5.55 100.466 0.078 0.0 0.0 0.0 2.37 41.8 10.6
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Network 2019.1

Network Design Table for Surface Network

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto

(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
1.002 25.019 0.523 47.8 0.023 0.00 0.0 0.600 o 300 Pipe/Conduit &
1.003 15.856 0.580 27.3 0.01l6 0.00 0.0 0.600 o 300 Pipe/Conduit (]
1.004 31.960 1.090 29.3 0.061 0.00 0.0 0.600 o 300 Pipe/Conduit &
3.000 33.355 0.525 63.5 0.131 5.00 0.0 0.600 o 225 Pipe/Conduit &
3.001 16.077 0.130 123.7 0.035 0.00 0.0 0.600 o 300 Pipe/Conduit (]
3.002 18.327 0.170 107.8 0.088 0.00 0.0 0.600 o 300 Pipe/Conduit &
1.005 21.571 0.200 107.9 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit &
1.006 11.845 0.080 148.1 0.191 0.00 0.0 0.600 o 450 Pipe/Conduit &
1.007 8.387 0.030 279.6 0.000 0.00 0.0 0.600 \/ 38 Pipe/Conduit &
1.008 6.582 0.070 94.0 0.000 0.00 0.0 0.600 \/ 38 Pipe/Conduit &
1.009 6.638 0.110 60.3 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit &
1.010 14.774 0.160 92.3 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit &
1.011 26.882 0.269 100.0 0.029 0.00 0.0 0.600 o 375 Pipe/Conduit &
1.012 22.444 0.072 313.0 0.021 0.00 0.0 0.600 o 375 Pipe/Conduit &
1.013 20.302 0.065 313.0 0.085 0.00 0.0 0.600 o 375 Pipe/Conduit &
4.000 35.218 0.233 151.3 0.143 5.00 0.0 0.600 o 225 Pipe/Conduit &
5.000 33.824 0.244 138.7 0.109 5.00 0.0 0.600 o 225 Pipe/Conduit &

Network Results Table

PN Rain T.C. US/IL I I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins)  (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
1.002 50.00 6.21 99.023 0.272 0.0 0.0 0.0 2.28 161.2 36.8
1.003 50.00 6.30 98.500 0.287 0.0 0.0 0.0 3.02 213.4 38.9
1.004 50.00 6.48 97.920 0.349 0.0 0.0 0.0 2.91 206.0 47.2
3.000 50.00 5.34 97.730 0.131 0.0 0.0 0.0 1.04 65.3 17.7
3.001 50.00 5.53 97.130 0.166 0.0 0.0 0.0 1.41 99.8 22.4
3.002 50.00 5.73 97.000 0.254 0.0 0. 0.0 1.51 107.0 34.4
1.005 50.00 6.66 96.680 0.602 0.0 0.0 0.0 1.96 311.3 81.6
1.006 50.00 6.78 96.480 0.793 0.0 0.0 0.0 1.67 265.4 107.4
1.007 50.00 6.83 96.400 0.793 0.0 0.0 0.0 2.65 4065.8 107.4
1.008 50.00 6.86 96.370 0.793 0.0 0.0 0.0 4.58 7025.0 107.4
1.009 50.00 6.91 96.300 0.793 0.0 0.0 0.0 2.34 258.0 107.4
1.010 50.00 7.04 96.190 0.793 0.0 0.0 0.0 1.89 208.4 107.4
1.011 50.00 7.28 95.805 0.823 0.0 0.0 0.0 1.81 200.1 111.4
1.012 50.00 7.65 95.536 0.844 0.0 0.0 0.0 1.02 112.5« 114.3
1.013 50.00 7.98 95.464 0.928 0.0 0.0 0.0 1.02 112.5« 125.7
4.000 50.00 5.55 96.616 0.143 0.0 0.0 0.0 1.06 42.2 19.4
5.000 50.00 5.51 96.628 0.109 0.0 0.0 0.0 1.11 44.1 14.8
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Network Design Table for Surface Network

PN Length Fall Slope I.Area T.E. Base k
(mins) Flow (1/s) (mm) SECT (mm)

(m) (m) (1:X) (ha)

HYD DIA

Section Type Auto

Design

4.001 48.877 0.834 58.6 0.116 0.00 0.0 0.600 o 300
1.014 16.368 0.043 385.0 0.066 0.00 0.0 0.600 o 450
1.015 15.307 0.040 385.0 0.014 0.00 0.0 0.600 o 450
1.016 21.865 0.070 313.0 0.154 0.00 0.0 0.600 o 375
6.000 36.220 0.487 74.4 0.051 5.00 0.0 0.600 o 150
1.017 11.210 0.235 47.7 0.057 0.00 0.0 0.600 o 450
1.018 22.302 1.162 19.2 0.000 0.00 0.0 0.600 o 450
1.019 29.343 0.090 326.0 0.000 0.00 0.0 0.600 \/ 38
7.000 16.962 0.171 99.0 0.039 5.00 0.0 0.600 o 225
7.001 21.924 0.131 167.0 0.182 0.00 0.0 0.600 o 300
7.002 7.933 0.048 167.0 0.026 0.00 0.0 0.600 o 300
8.000 40.045 1.717 23.3 0.111 5.00 0.0 0.600 o 225
7.003 9.741 0.041 238.0 0.036 0.00 0.0 0.600 o 300
7.004 27.283 0.115 238.0 0.056 0.00 0.0 0.600 o 375
7.005 57.466 0.476 120.6 0.147 0.00 0.0 0.600 o 375
Network Results Table
PN Rain T.C. US/IL X I.Area L Base Foul Add Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s)
4.001 50.00 5.95 96.309 0.368 0.0 0.0 0.0
1.014 50.00 8.25 95.324 1.363 0.0 0.0 0.0
1.015 50.00 8.50 95.282 1.377 0.0 0.0 0.0
1.016 50.00 8.85 95.242 1.531 0.0 0.0 0.0
6.000 50.00 5.52 95.884 0.051 0.0 0.0 0.0
1.017 50.00 8.92 95.097 1.639 0.0 0.0 0.0
1.018 50.00 9.00 94.862 1.639 0.0 0.0 0.0
1.019 50.00 9.20 93.700 1.639 0.0 0.0 0.0
7.000 50.00 5.22 95.568 0.039 0.0 0.0 0.0
7.001 50.00 5.52 95.322 0.221 0.0 0.0 0.0
7.002 50.00 5.63 95.190 0.246 0.0 0.0 0.0
8.000 50.00 5.25 96.935 0.111 0.0 0.0 0.0
7.003 50.00 5.79 95.143 0.393 0.0 0.0 0.0
7.004 50.00 6.17 95.027 0.449 0.0 0.0 0.0
7.005 50.00 6.75 94.912 0.595 0.0 0.0 0.0

Pipe/Conduit

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Pipe/Conduit

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Pipe/Conduit
Pipe/Conduit

Pipe/Conduit
Pipe/Conduit

Vel Cap
(m/s) (1/s)

2.06 145.5
1.03 163.8«
1.03 163.8«
1.02 112.5«
1.17 20.6
2.95 469.0

4.66 740.
2.45 3763.5

\\e}

1.31 52.3
1.21 85.8
1.21 85.8

2.72 108.2

1.01 71.7

17 129.
1.65 182.1

=
NS}

Flow
(1/s)

49.

184.
186.
207.

222.
222.
222.

29.

33.

15.

53.

60.
80.

[ee]
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Network Design Table for Surface Network 1

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto

(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
7.006 34.295 0.110 313.0 0.138 0.00 0.0 0.600 o 450 Pipe/Conduit ‘
7.007 36.014 0.115 313.0 0.082 0.00 0.0 0.600 o 450 Pipe/Conduit &
9.000 20.417 0.512 39.9 0.157 5.00 0.0 0.600 o 150 Pipe/Conduit &
9.001 24.793 0.617 40.2 0.020 0.00 0.0 0.600 o 225 Pipe/Conduit ‘
9.002 8.093 0.442 18.3 0.068 0.00 0.0 0.600 o 300 Pipe/Conduit &
7.008 38.628 0.211 182.9 0.127 0.00 0.0 0.600 o 450 Pipe/Conduit &
7.009 25.949 0.100 259.5 0.000 0.00 0.0 0.600 o 525 Pipe/Conduit ‘
7.010 16.739 0.050 334.8 0.089 0.00 0.0 0.600 o 525 Pipe/Conduit &
7.011 4.661 0.090 51.8 0.000 0.00 0.0 0.600 \/ 38 Pipe/Conduit '
1.020 4.537 0.010 453.7 0.000 0.00 0.0 0.600 \/ 38 Pipe/Conduit '
1.021 6.117 0.014 445.0 0.000 0.00 0.0 0.600 o 525 Pipe/Conduit &
1.022 5.570 0.018 313.0 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit '
1.023 6.880 0.026 264.6 0.000 0.00 0.0 0.600 \/ 38 Pipe/Conduit &
1.024 11.205 0.036 311.3 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit ‘

Network Results Table

PN Rain T.C. US/IL = I.Area Z Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
7.006 50.00 7.25 94.361 0.734 0.0 0.0 0.0 1.14 181.9 99.4
7.007 50.00 7.78 94.251 0.816 0.0 0.0 0.0 1.14 181.9 110.5
9.000 50.00 5.21 96.007 0.157 0.0 0.0 0.0 1.60 28.3 21.2
9.001 50.00 5.41 95.420 0.176 0.0 0.0 0.0 2.07 82.3 23.8
9.002 50.00 5.45 94.728 0.244 0.0 0. 0.0 3.69 260.8 33.1
7.008 50.00 8.21 94.136 1.187 0.0 0.0 0.0 1.50 238.6 160.7
7.009 50.00 8.52 93.850 1.187 0.0 0.0 0.0 1.39 300.0 160.7
7.010 50.00 8.75 93.750 1.276 0.0 0.0 0.0 1.22 263.8 172.7
7.011 50.00 8.76 93.700 1.276 0.0 0.0 0.0 6.17 9473.0 172.7
1.020 50.00 9.23 93.610 2.915 0.0 0.0 0.0 2.08 3187.4 394.7
1.021 50.00 9.33 93.600 2.915 0.0 0.0 0.0 1.06 228.4« 394.7
1.022 50.00 9.42 93.585 2.915 0.0 0.0 0.0 1.02 112.5« 394.7
1.023 50.00 9.46 93.567 2.915 0.0 0.0 0.0 2.72 4179.6 394.7
1.024 50.00 9.65 93.541 2.915 0.0 0.0 0.0 1.02 112.8« 394.7
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Simulation Criteria for Surface Network 1

Volumetric Runoff Coeff
Areal Reduction Factor
Hot Start (mins)

Hot Start Level (mm)
Manhole Headloss Coeff (Global)
Foul Sewage per hectare (1/s)

Number of Input Hydrographs 0 Number
Number of Online Controls 2 Number
Number of Offline Controls 0 Number

Synthetic Rainfall

0.750 Additional Flow - % of Total Flow 0.000
1.000 MADD Factor * 10m3/ha Storage 2.000
0 Inlet Coeffiecient 0.800
0 Flow per Person per Day (l/per/day) 0.000
0.500 Run Time (mins) 60
0.000 Output Interval (mins) 1

of Storage Structures 2
of Time/Area Diagrams 0
of Real Time Controls 0

Details

Rainfall Model
Return Period (years)

M5-60 (mm)
Ratio R

Region England and Wales

FSR Profile Type Summer

100 Cv (Summer) 0.750

Cv (Winter) 0.840

20.300 Storm Duration (mins) 30
0.400
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Online Controls for Surface Network 1

Hydro-Brake® Optimum Manhole:

515, DS/PN: 1.009,

Volume

(m3) :

10.

Unit Reference MD-SHE-0098-5000-1500-5000

Design Head (m) 1.500
Design Flow (1/s) 5.0
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 98
Invert Level (m) 96.300
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.500 5.0
Flush-Flo™ 0.431 4.9
Kick-Flo® 0.878 3.9
Mean Flow over Head Range - 4.3

The hydrological calculations have been based on the Head/Discharge relationship for the
Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be

Hydro-Brake® Optimum as specified.

invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)|Depth
0.100 3.2 1.200 4.5 3.000 6.9 7.000
0.200 4.4 1.400 4.8 3.500 7.4 7.500
0.300 4.8 1.600 5.1 4.000 7.9 8.000
0.400 4.9 1.800 5.4 4.500 8.4 8.500
0.500 4.9 2.000 5.7 5.000 8.8 9.000
0.600 4.8 2.200 6.0 5.500 9.2 9.500
0.800 4.3 2.400 6.2 6.000 9.6
1.000 4.1 2.600 6.5 6.500 10.0
Hydro-Brake® Optimum Manhole: S47, DS/PN: 1.021, Volume

(m3) :

(m) Flow (1/s)

10.
10.
11.
11.
11.
11.

O o) W O J W

8.4

Unit Reference MD-SHE-0247-3500-1500-3500

Design Head (m) 1.500

Design Flow (1/s) 35.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 247

Invert Level (m) 93.600

Minimum Outlet Pipe Diameter (mm) 300
Suggested Manhole Diameter (mm) 1800
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Hydro-Brake® Optimum Manhole: S47,

DS/PN:

1.021,

Volume

(m3): 8.4

Control Points

Design Point (Calculated)
Flush-Flo™
Kick-Flo®
Mean Flow over Head Range

Head (m) Flow (1/s)

1.500
0.472
1.032

35.0
35.0
29.3
29.9

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake® Optimum as specified. Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be

invalidated
Depth (m) Flow (1/s) |Depth (m) Flow (1/s) | Depth
0.100 8.0 1.200 31.4
0.200 25.2 1.400 33.9
0.300 33.8 1.600 36.1
0.400 34.8 1.800 38.2
0.500 35.0 2.000 40.2
0.600 34.7 2.200 42.1
0.800 33.5 2.400 43.9
1.000 30.3 2.600 45.6

.000
.500
.000
.500
.000
.500
.000
.500

oY oY U1 U DWW

48.
52.
56.
59.
62.
65.
68.
71.

(m) Flow (1/s) |Depth

O W 0 0 J 3

B 01y N oY o

(m) Flow (1l/s)

.000 73.7
.500 76.2
.000 78.6
.500 81.0
.000 83.3
.500 85.5
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Storage Structures for Surface Network 1

Tank or Pond Manhole: S14, DS/PN: 1.008

Invert Level (m) 96.370

Depth (m) Area (m?) |Depth (m) Area (m?) |Depth

0.000 457.0 0.400
0.100 485.9 0.500
0.200 516.0 0.600
0.300 546.6 0.700

Tank or Pond Manhole:

577.8 0.800 708.3
609.6 0.900 742.3
641.9 1.000 776.9
674.8 1.100 812.0

S46, DS/PN: 1.020

Invert Level (m) 93.610

Depth (m) Area (m?) |Depth (m) Area (m?) |Depth

0.000 727.1 0.400
0.100 757.0 0.500
0.200 788.0 0.600
0.300 819.6 0.700

851.7 0.800 986.0
884.5 0.900 1021.0
917.7 1.000 1056.5
951.6 1.100 1092.6

(m) Area (m?2?) |Depth

1
1
1
1

(m) Area (m?) |Depth

1
1
1
1

(m)

.200
.300
.400
.500

(m)

.200
.300
.400
.500

Area (m?2)

847.8
884.0
920.9
958.3

Area (m?)

1129.3
1166.5
1204.3
1242.7

©1982-2019 Innovyze




PJS Consulting Engineers Limited

Page 8

Unit 4 Winking Hill Farm
Kingston-on-Soar, Nottingham

Nottinghamshire NG11 ODP

Date 28/10/2024 10:09
File Outline DS 24.10.28.mdx

Designed by Jacob.Vernon
Checked by

Innovyze

Network 2019.1

1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Surface Network 1
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures 2
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0O Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.400
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 20.300 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 40
Water
US/MH Return Climate First (X) First (Y) First (2) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
1.000 S3 15 Winter 1 +0% 100/15 Summer 99.472
1.001 S4 15 Winter 1 +0% 100/15 Summer 99.269
2.000 S1 15 Winter 1 +0% 100/15 Summer 101.081
2.001 S2 15 Winter 1 +0% 100/15 Summer 100.518
1.002 S5 15 Winter 1 +0% 100/15 Summer 99.123
1.003 S6 15 Winter 1 +0% 100/15 Summer 98.591
1.004 S7 15 Winter 1 +0% 100/15 Summer 98.018
3.000 S8 15 Winter 1 +0% 100/15 Summer 97.815
3.001 S9 15 Winter 1 +0% 30/15 Summer 97.236
3.002 S10 15 Winter 1 +0% 30/15 Summer 97.125
1.005 S11 15 Winter 1 +0% 30/15 Summer 96.849
1.006 S12 15 Winter 1 +0% 30/15 Summer 96.728
1.007 S13 15 Winter 1 +0% 100/480 Winter 96.559
1.008 S14 240 Winter 1 +0% 100/360 Winter 96.540
1.009 S15 240 Winter 1 +0% 30/30 Winter 96.545
1.010 S16 240 Winter 1 +0% 100/15 Summer 96.232
1.011 S17 15 Winter 1 +0% 100/15 Summer 95.853
1.012 S18 15 Winter 1 +0% 30/15 Summer 95.641
1.013 S19 15 Winter 1 +0% 30/15 Summer 95.620
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)

for Surface Network 1

Surcharged Flooded Pipe
US/MH Depth Volume Flow / Overflow Flow Level
PN Name (m) (m3) Cap. (1/s) (1/s) Status Exceeded
1.000 S3 -0.135 0.000 0.33 12.1 OK
1.001 sS4 -0.175 0.000 0.35 21.7 OK
2.000 S1 -0.091 0.000 0.31 7.2 OK
2.001 S2 -0.098 0.000 0.26 10.4 OK
1.002 S5 -0.201 0.000 0.24 34.7 OK
1.003 S6 -0.209 0.000 0.20 36.3 OK
1.004 S7 -0.202 0.000 0.23 43.2 OK
3.000 S8 -0.140 0.000 0.30 18.1 OK
3.001 S9 -0.194 0.000 0.27 22.4 OK
3.002 S10 -0.175 0.000 0.36 33.1 OK
1.005 S11 -0.281 0.000 0.30 76.0 OK
1.006 S12 -0.202 0.000 0.58 97.4 OK
1.007 S13 -0.635 0.000 0.06 98.0 OK
1.008 S14 -0.624 0.000 0.00 5.3 OK
1.009 S15 -0.130 0.000 0.04 4.6 OK
1.010 S16 -0.333 0.000 0.03 4.6 OK
1.011 S17 -0.327 0.000 0.04 6.7 OK
1.012 S18 -0.270 0.000 0.09 8.9 OK
1.013 S19 -0.220 0.000 0.19 17.6 OK
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1 year Return Period

Summary of Critical Results by Maximum Level (Rank 1)

PN

.000
.000
.001
.014
.015
.016
.000
.017
.018
.019
.000
.001
.002
.000
.003
.004
.005
.006
.007
.000
.001
.002
.008
.009
.010
.011
.020
.021
.022
.023
.024

PR RPRPRPRRFPRJI9J70 0099909, FRPRFRPOERERFRSBS OBD

R o i S

US/MH

Name Storm
520 15 Winter
S21 15 Winter
S22 15 Winter
S23 15 Winter
S24 15 Winter
S25 15 Winter
526 15 Winter
S27 15 Winter
528 15 Winter
S29 360 Winter
S30 15 Winter
S31 15 Winter
S32 15 Winter
S33 15 Winter
S34 15 Winter
S35 15 Winter
S36 15 Winter
S37 15 Winter
S38 15 Winter
S39 15 Winter
5S40 15 Winter
S41 15 Winter
S42 15 Winter
S43 15 Winter
S44 15 Winter
S45 360 Winter
S46 360 Winter
S47 360 Winter
S48 360 Winter
S49 360 Winter
S50 360 Winter
Water
US/MH Level

PN Name (m)
.000 S20 96.731
.000 S21 96.723
.001 S22 96.433
.014 S23 95.601
.015 S24 95.563
.016 S25 95.522
.000 S26 95.947
.017 S27 95.283
.018 S28 94.982
.019 S29 93.926
.000 S30 95.619

for Surface Network 1

Return Climate First (X)
Period Change Surcharge

1 +0% 30/15 Summer
1 +0% 100/15 Summer
1 +0% 100/15 Summer
1 +0% 30/15 Summer
1 +0% 30/15 Summer
1 +0% 30/15 Summer
1 +0% 100/15 Summer
1 +0% 100/15 Summer
1 +0%

1 +0% 100/60 Winter
1 +0% 30/15 Summer
1 +0% 30/15 Summer
1 +0% 30/15 Summer
1 +0% 100/15 Summer
1 +0% 30/15 Summer
1 +0% 30/15 Summer
1 +0% 30/15 Summer
1 +0% 30/15 Summer
1 +0% 30/15 Summer
1 +0% 30/15 Summer
1 +0% 100/15 Summer
1 +0% 100/15 Summer
1 +0% 30/15 Summer
1 +0% 30/15 Summer
1 +0% 30/15 Summer
1 +0% 100/60 Winter
1 +0% 100/30 Winter
1 +0% 30/60 Summer
1 +0%

1 +0%

1 +0%

Surcharged Flooded

Depth Volume

(m) (m®)  Cap.

-0.110 0.000 0.50
-0.130 0.000 0.37
-0.176 0.000 0.36
-0.173 0.000 0.60
-0.169 0.000 0.63
-0.095 0.000 0.90
-0.087 0.000 0.36
-0.265 0.000 0.36
-0.330 0.000 0.16
-0.568 0.000 0.01
-0.174 0.000 0.12

First (Y)
Flood

100/15 Summer
100/15 Summer

100/15 Summer
100/15 Summer

100/15 Summer

100/15 Summer

Pipe

Flow / Overflow Flow

First (Z) Overflow
Overflow Act.

Level

(1/s) (1/s) Status Exceeded

19.
15.
48.
70.
70.
86.

7.
97.
97.
22.

5.

g o P P N ooy N0

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)

PN

.001
.002
.000
.003
.004
.005
.006
.007
.000
.001
.002
.008
.009
.010
.011
.020
.021
.022
.023
.024

PP RPRRPRPRP 3999000099930 394

US/MH
Name

s31
S32
533
S34
S35
S36
S37
S38
539
sS40
S41
S42
S43
S44
S45
S46
S47
S48
549
S50

for Surface Network 1

Water Surcharged Flooded Pipe
Level Depth Volume Flow / Overflow Flow

(m) (m) (m?*) Cap. (1/s) (1/s)
95.447 -0.175 0.000 0.36 27.1
95.379 -0.111 0.000 0.49 30.0
96.994 -0.166 0.000 0.15 15.7
95.362 -0.081 0.000 0.88 49.2
95.213 -0.189 0.000 0.49 55.1
95.082 -0.205 0.000 0.41 70.5
94.596 -0.215 0.000 0.53 84.1
94.495 -0.206 0.000 0.57 90.4
96.113 -0.044 0.000 0.82 21.9
95.508 -0.137 0.000 0.32 24.2
94.818 -0.210 0.000 0.20 32.5
94.388 -0.198 0.000 0.60 125.9
94.132 -0.243 0.000 0.51 125.1
94.064 -0.211 0.000 0.66 130.8
93.924 -0.570 0.000 0.01 27.2
93.923 -0.481 0.000 0.02 25.6
93.933 -0.192 0.000 0.15 23.4
93.728 -0.232 0.000 0.31 23.4
93.680 -0.681 0.000 0.02 23.4
93.675 -0.241 0.000 0.28 23.4

Level

Status Exceeded

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

4
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)

for Surface Network 1

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures 2
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0O Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.400
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 20.300 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 40
US/MH Return Climate First (X) First (Y) First (2) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.
1.000 S3 15 Winter 30 +0% 100/15 Summer
1.001 S4 15 Winter 30 +0% 100/15 Summer
2.000 S1 15 Winter 30 +0% 100/15 Summer
2.001 S2 15 Winter 30 +0% 100/15 Summer
1.002 S5 15 Winter 30 +0% 100/15 Summer
1.003 S6 15 Winter 30 +0% 100/15 Summer
1.004 S7 15 Winter 30 +0% 100/15 Summer
3.000 S8 15 Winter 30 +0% 100/15 Summer
3.001 S9 15 Winter 30 +0% 30/15 Summer
3.002 S10 15 Winter 30 +0% 30/15 Summer
1.005 S11 15 Winter 30 +0% 30/15 Summer
1.006 S12 15 Winter 30 +0% 30/15 Summer
1.007 S13 360 Winter 30 +0% 100/480 Winter
1.008 S14 360 Winter 30 +0% 100/360 Winter
1.009 S15 360 Winter 30 +0% 30/30 Winter
1.010 S16 1440 Winter 30 +0% 100/15 Summer
1.011 S17 15 Winter 30 +0% 100/15 Summer
1.012 S18 15 Winter 30 +0% 30/15 Summer
1.013 S19 15 Winter 30 +0% 30/15 Summer
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Surface Network 1

Water Surcharged Flooded Pipe
US/MH Level Depth Volume Flow / Overflow Flow Level
PN Name (m) (m) (m3) Cap. (1/s) (1/s) Status Exceeded
1.000 S3  99.538 -0.069 0.000 0.80 29.7 OK
1.001 S4  99.382 -0.063 0.000 0.95 58.4 OK
2.000 S1 101.124 -0.049 0.000 0.77 17.7 OK
2.001 52 100.559 -0.057 0.000 0.68 27.0 OK
1.002 S5 99.200 -0.123 0.000 0.65 92.9 OK
1.003 S6  98.658 -0.142 0.000 0.54 98.1 OK
1.004 S7 98.094 -0.126 0.000 0.63 117.8 OK
3.000 S8 97.876 -0.079 0.000 0.72 445 OK
3.001 S9 97.464 0.034 0.000 0.63 53.2 SURCHARGED
3.002 S10 97.351 0.051 0.000 0.88 81.0 SURCHARGED
1.005 S11  97.215 0.085 0.000 0.79 199.1 SURCHARGED
1.006 S12 97.050 0.120 0.000 1.54 259.9 SURCHARGED
1.007 S13  96.806 -0.388 0.000 0.02 37.4 OK
1.008 S14 96.806 -0.358 0.000 0.00 6.8 OK
1.009 S15 96.807 0.132 0.000 0.04 4.9 SURCHARGED
1.010 S16 96.233 -0.332 0.000 0.03 4.9 OK
1.011 S17 96.096 -0.084 0.000 0.08 13.5 OK
1.012 S18 96.085 0.174 0.000 0.22 20.9 SURCHARGED
1.013 S19 96.077 0.238 0.000 0.42 39.5 SURCHARGED
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30 year Return Period Summary of Critical Results by Maximum Level

(Rank 1)

for Surface Network 1

Return Climate
Period Change

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

First (X)
Surcharge

+0% 30/15 Summer
+0% 100/15 Summer
+0% 100/15 Summer
+0% 30/15 Summer
+0% 30/15 Summer
+0% 30/15 Summer

% 100/15 Summer

+0

+0% 100/15 Summer
+0%

+0% 100/60 Winter
+0% 30/15 Summer
+0% 30/15 Summer
+0% 30/15 Summer
+0% 100/15 Summer

+0% 30/15 Summer
+0% 30/15 Summer
+0% 30/15 Summer
+0% 30/15 Summer
+0% 30/15 Summer
+0% 30/15 Summer
+0% 100/15 Summer
+0% 100/15 Summer
+0% 30/15 Summer
+0% 30/15 Summer
+0% 30/15 Summer
+0% 100/60 Winter
+0% 100/30 Winter
+0% 30/60 Summer
+0%

+0%

+0%

Water Surcharged Flooded

US/MH
PN Name Storm
4.000 520 15 Winter
5.000 S21 15 Winter
4.001 S22 15 Winter
1.014 523 15 Winter
1.015 S24 15 Winter
1.016 525 15 Winter
6.000 S26 15 Winter
1.017 S27 15 Winter
1.018 528 15 Winter
1.019 S29 240 Winter
7.000 S30 15 Winter
7.001 S31 15 Winter
7.002 S32 15 Winter
8.000 S33 15 Winter
7.003 S34 15 Winter
7.004 S35 15 Winter
7.005 S36 15 Winter
7.006 S37 15 Winter
7.007 S38 15 Winter
9.000 S39 15 Winter
9.001 5S40 15 Winter
9.002 S41 15 Winter
7.008 S42 15 Winter
7.009 S43 15 Winter
7.010 S44 15 Winter
7.011 S45 240 Winter
1.020 S46 240 Winter
1.021 S47 240 Winter
1.022 S48 240 Winter
1.023 S49 240 Winter
1.024 S50 240 Winter
US/MH Level
PN Name (m)
4.000 S20 96.942
5.000 S21 96.798
4.001 S22 96.593
1.014 S23 96.015
1.015 S24 95.943
1.016 S25 95.874
6.000 S26 95.995
1.017 S27 95.427
1.018 S28 95.059
1.019 S29 94.258
7.000 S30 96.110

Depth
(m)

0.101
-0.055
-0.015

0.240

0.211

0.257
.039
.120
.254
.236
0.317

First (Y)

Flood

100/15 Summer
100/15 Summer

100/15 Summer
100/15 Summer

100/15 Summer

100/15 Summer

Pipe

Volume Flow / Overflow Flow
(m3) Cap. (1/s) (1/s)
0.000 1.19 47.3
0.000 0.90 37.2
0.000 0.84 115.0
0.000 1.40 164.5
0.000 1.49 167.9
0.000 2.16 206.5
0.000 0.88 17.5
0.000 0.87 238.4
0.000 0.39 239.1
0.000 0.03 59.7
0.000 0.26 12.2

First (Z) Overflow
Overflow Act.
Level
Status Exceeded
SURCHARGED 4
OK 2
OK
SURCHARGED
SURCHARGED
SURCHARGED
OK
OK
OK
OK
SURCHARGED 5
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Surface Network 1

Water Surcharged Flooded Pipe
US/MH Level Depth Volume Flow / Overflow Flow Level

PN Name (m) (m) (m?) Cap. (1/s) (1/s) Status Exceeded
7.001 S31 96.089 0.467 0.000 0.92 69.4 SURCHARGED 4
7.002 332 95.996 0.505 0.000 1.24 75.9 SURCHARGED
8.000 S33 97.031 -0.129 0.000 0.37 38.5 OK
7.003 S34 95.918 0.475 0.000 2.20 122 .5 SURCHARGED
7.004 S35 95.729 0.327 0.000 1.17 132.5 SURCHARGED
7.005 S36 95.589 0.302 0.000 0.97 164.3 SURCHARGED
7.006 S37 95.190 0.379 0.000 1.17 185.7 SURCHARGED 4
7.007 338 95.036 0.334 0.000 1.25 199.2 SURCHARGED
9.000 S39 96.992 0.835 0.000 1.62 43.1 SURCHARGED 5
9.001 S40 95.551 -0.093 0.000 0.63 47.8 OK
9.002 S41 94.932 -0.096 0.000 0.41 69.0 OK
7.008 S42 94.850 0.264 0.000 1.32 278.0 SURCHARGED
7.009 S43 94.477 0.102 0.000 1.13 276.9 SURCHARGED
7.010 S44 94.345 0.070 0.000 1.46 289.9 SURCHARGED
7.011 S45 94.249 -0.245 0.000 0.03 79.7 OK
1.020 S46 94.247 -0.157 0.000 0.05 58.9 OK
1.021 S47 94.252 0.127 0.000 0.23 34.9 SURCHARGED
1.022 S48 93.764 -0.196 0.000 0.46 34.9 OK
1.023 S49 93.713 -0.648 0.000 0.02 34.9 OK
1.024 S50 93.709 -0.207 0.000 0.42 34.9 OK
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Unit 4 Winking Hill Farm
Kingston-on-Soar, Nottingham
Nottinghamshire NG11 ODP

Date 28/10/2024 10:09 Designed by Jacob.Vernon
File Outline DS 24.10.28.mdx Checked by
Innovyze Network 2019.1
100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Surface Network 1
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures 2
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0O Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.400
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 20.300 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status OFF
DVD Status ON
Inertia Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 40
Water
US/MH Return Climate First (X) First (Y) First (2) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
1.000 S3 15 Winter 100 +40% 100/15 Summer 100.063
1.001 S4 15 Winter 100 +40% 100/15 Summer 99.823
2.000 S1 15 Winter 100 +40% 100/15 Summer 101.603
2.001 52 15 Winter 100 +40% 100/15 Summer 100.774
1.002 S5 15 Winter 100 +40% 100/15 Summer 99.538
1.003 S6 15 Winter 100 +40% 100/15 Summer 99.003
1.004 S7 15 Winter 100 +40% 100/15 Summer 98.619
3.000 S8 15 Winter 100 +40% 100/15 Summer 98.972
3.001 S9 15 Winter 100 +40% 30/15 Summer 98.225
3.002 S10 15 Winter 100 +40% 30/15 Summer 98.073
1.005 S11 15 Winter 100 +40% 30/15 Summer 97.685
1.006 S12 15 Winter 100 +40% 30/15 Summer 97.394
1.007 S13 480 Winter 100 +40% 100/480 Winter 97.195
1.008 S14 480 Winter 100 +40% 100/360 Winter 97.195
1.009 S15 480 Winter 100 +40% 30/30 Winter 97.209
1.010 Sl6 15 Winter 100 +40% 100/15 Summer 96.905
1.011 S17 15 Winter 100 +40% 100/15 Summer 96.914
1.012 S18 15 Winter 100 +40% 30/15 Summer 96.912
1.013 S19 15 Winter 100 +40% 30/15 Summer 96.904
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Unit 4 Winking Hill Farm
Kingston-on-Soar,

Nottinghamshire

Nottingham
NG11 ODP

Date 28/10/2024 10:09

File Outline DS 24.10.28.mdx

Checked by

Designed by Jacob.Vernon

Innovyze

Network 2019.1

100 year Return Period Summary of Critical Results

by Maximum Level

(Rank

e e e OU R OV R O Sy O R S Sy

PN

.000
.001
.000
.001
.002
.003
.004
.000
.001
.002
.005
.006
.007
.008
.009
.010
.011
.012
.013

US/MH
Name

S3
sS4
S1
S2
S5
S6
s7
S8
S9
S10
S11
S12
S13
S14
S15
S16
S17
S18
S19

Surcharged Flooded

1) for Surface Network 1

Depth

(m)

P P O OOOOO0OOOoOOoOHFEOOOOoO oo o

.456
.378
.430
.158
.215
.203
.399
.017
.795
.773
.555
.464
.001
.031
.534
.340
.734
.001
.065

Pipe

Volume Flow / Overflow Flow
(m?) Cap. (1/s) (1/s)
0.000 1.34 50.0
0.000 1.57 96.7
0.000 1.21 27.8
0.000 1.02 40.3
0.000 0.99 142.0
0.000 0.85 153.4
0.000 0.95 178.0
0.000 1.19 73.1
0.000 1.09 91.7
0.000 1.48 136.8
0.000 1.25 314.9
0.000 2.46 416.1
0.000 0.04 53.7
0.000 0.00 8.6
0.000 0.04 4.9
0.000 0.07 10.6
0.000 0.14 25.0
0.000 0.31 29.3
0.000 0.57 54.1

Status

SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED

Level
Exceeded
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Unit 4 Winking Hill Farm
Kingston-on-Soar, Nottingham
Nottinghamshire NG11 ODP

Date 28/10/2024 10:09 Designed by Jacob.Vernon
File Outline DS 24.10.28.mdx Checked by
Innovyze Network 2019.1

100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Surface Network 1

US/MH Return Climate First (X) First (Y) First (Z) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.
4.000 S20 15 Winter 100 +40% 30/15 Summer 100/15 Summer
5.000 S21 15 Winter 100 +40% 100/15 Summer 100/15 Summer
4.001 S22 15 Winter 100 +40% 100/15 Summer
1.014 S23 15 Winter 100 +40% 30/15 Summer
1.015 S24 15 Winter 100 +40% 30/15 Summer
1.016 S25 15 Winter 100 +40% 30/15 Summer
6.000 S26 15 Winter 100 +40% 100/15 Summer
1.017 527 15 Winter 100 +40% 100/15 Summer
1.018 528 15 Winter 100 +40%
1.019 S29 240 Winter 100 +40% 100/60 Winter
7.000 S30 15 Winter 100 +40% 30/15 Summer 100/15 Summer
7.001 S31 15 Winter 100 +40% 30/15 Summer 100/15 Summer
7.002 S32 15 Summer 100 +40% 30/15 Summer
8.000 S33 15 Winter 100 +40% 100/15 Summer
7.003 S34 15 Summer 100 +40% 30/15 Summer
7.004 S35 15 Winter 100 +40% 30/15 Summer
7.005 S36 15 Winter 100 +40% 30/15 Summer
7.006 S37 15 Winter 100 +40% 30/15 Summer 100/15 Summer
7.007 S38 15 Winter 100 +40% 30/15 Summer
9.000 S39 15 Winter 100 +40% 30/15 Summer 100/15 Summer
9.001 S40 15 Winter 100 +40% 100/15 Summer
9.002 S41 15 Winter 100 +40% 100/15 Summer
7.008 S42 15 Winter 100 +40% 30/15 Summer
7.009 S43 240 Winter 100 +40% 30/15 Summer
7.010 S44 240 Winter 100 +40% 30/15 Summer
7.011 S45 240 Winter 100 +40% 100/60 Winter
1.020 S46 240 Winter 100 +40% 100/30 Winter
1.021 S47 240 Winter 100 +40% 30/60 Summer
1.022 S48 1440 Summer 100 +40%
1.023 S49 1440 Summer 100 +40%
1.024 S50 1440 Summer 100 +40%
Water Surcharged Flooded Pipe
US/MH Level Depth Volume Flow / Overflow Flow Level
PN Name (m) (m) (m3?) Cap. (1/s) (1/s) Status Exceeded
4.000 520 97.996 1.154 6.084 1.92 76.3 FLOOD 4
5.000 S21 98.076 1.223 1.429 1.43 59.3 FLOOD 2
4,001 S22 97.803 1.194 0.000 1.11 151.3 SURCHARGED
1.014 S23 96.836 1.062 0.000 1.96 230.4 SURCHARGED
1.015 S24 96.664 0.932 0.000 2.12 237.6 SURCHARGED
1.016 S25 96.489 0.872 0.000 3.24 310.2 SURCHARGED
6.000 S26 96.612 0.578 0.000 1.34 26.7 SURCHARGED
1.017 S27 95.723 0.176 0.000 1.33 363.9 SURCHARGED
1.018 S28 95.115 -0.198 0.000 0.60 364.5 OK
1.019 S29 94.780 0.286 0.000 0.05 104.5 SURCHARGED
7.000 S30 97.034 1.241 22.090 2.04 95.2 FLOOD 5
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Unit 4 Winking Hill Farm

Kingston-on-Soar,

Nottinghamshire

Nottingham

NG11 0DP

Date 28/10/2024 10:09

File Outline DS 24.10.28.mdx

Designed by Jacob.Vernon

Checked by

Innovyze Network 2019.1
100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Surface Network 1
Water Surcharged Flooded Pipe
US/MH Level Depth Volume Flow / Overflow Flow Level

PN Name (m) (m) (m?) Cap. (1/s) (1/s) Status Exceeded
7.001 S31 97.205 1.583 8.191 1.30 98.5 FLOOD 4
7.002 S32 97.244 1.753 0.000 1.67 102.5 FLOOD RISK
8.000 S33 97.851 0.691 0.000 0.63 64.8 SURCHARGED
7.003 S34 97.239 1.796 0.000 2.40 134.2 SURCHARGED
7.004 S35 97.108 1.706 0.000 1.28 144 .2 SURCHARGED
7.005 S36 96.947 1.660 0.000 1.32 225.1 FLOOD RISK
7.006 S37 96.024 1.213 13.408 1.72 274.1 FLOOD 4
7.007 338 95.899 1.197 0.000 1.77 283.8 FLOOD RISK
9.000 539 97.368 1.211 11.178 1.83 48.8 FLOOD 5
9.001 S40 96.161 0.516 0.000 0.76 57.7 SURCHARGED
9.002 S41 95.856 0.828 0.000 0.53 87.7 SURCHARGED
7.008 S42 95.611 1.025 0.000 1.91 403.1 SURCHARGED
7.009 S43 94.871 0.496 0.000 0.54 132.4 SURCHARGED
7.010 S44 94.785 0.510 0.000 0.71 141.7 SURCHARGED
7.011 S45 94.780 0.286 0.000 0.05 141.7 SURCHARGED
1.020 S46 94.780 0.376 0.000 0.06 83.6 SURCHARGED
1.021 S47 94.879 0.754 0.000 0.23 35.0 FLOOD RISK
1.022 S48 93.764 -0.196 0.000 0.47 35.0 OK
1.023 S49 93.713 -0.648 0.000 0.02 35.0 OK
1.024 S50 93.709 -0.207 0.000 0.42 35.0 OK
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1. Do not scale this drawing. If in doubt, ask.

AO /% General Notes
N

2. This drawing is to be read in conjunction with all other relevant
Engineers, Architects and specialist design drawings and details.

3. Alldimensions are in metres unless noted otherwise. All levels are in
metres unless noted otherwise.

4. Any discrepancies noted on site are to be reported to the Engineer
A immediately.
///////%/////4/{/// 5. FFL's shown are indicative only and are subject to change at full
4 % design stage by up to +/- 450mm.
6. Retaining shown is indicative and subject to change at detailed
design.
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Severn Trent Water

Pre-development Enquiry
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WONDERFUL ON TAP _

TRENT
PJS Consulting Engineers, Severn Trent Water Ltd
Unit 3 Lake View Leicester Water Centre
’ Gorse Hill
View Drive, Anstey
Leicester
Annesley, LE7 7GU
Nottingham,
NG1 5 0ED www.stwater.co.uk
Email:
F.A.O: Jacob Vernon Network.Solutions@SevernTrent.co.uk
Page Barot
Tel:
26/06/2024 Our ref: 1119475
Dear Sir/Madam,

Proposed Development: (170 Dwellings — 2.65 I/s) Station Road,
Market Bosworth, Nuneaton, CV13 OPE, 439552, 303251

| refer to your ‘Development Enquiry Request’ in respect of the
above named site. Please find enclosed the sewer records that are
included in the fee together with the Supplementary Guidance Notes
(SGN) which refer to surface water disposal from development sites.

Protective Strip

Sewer Records show a public 225mm pressurised combined sewer
and associated manhole within the west of the site. This sewer will
require a 10m clearance about the pipe’s centreline (5m each side)
where no planting of trees or construction shall be permitted.

Additionally, records also show a 300m combined sewer and
associated manhole within the centre of the site. This sewer will
require a 10m clearance about the pipe’s centreline (5m each side)
where no planting of trees or construction shall be permitted.

To conclude, there is an overflow pipe crossing the centre of the
site. This sewer will require a 10m clearance about the pipe’s
centreline (5m each side) where no planting of trees or construction
shall be permitted. Please note, a connection to this sensitive asset
will not be granted under any circumstances.

Due to a change in legislation on 1 October 2011 there may be
former private sewers on the site which have transferred to the
responsibility of Severn Trent Water Ltd, which are not shown on the
statutory sewer records, but are located in your client’s land. These
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sewers would require protective strips of 3 metres either side of the
sewer’s centreline that we will not allow to be built over. If such
sewers are identified to be present on the site, please contact us for
further guidance.

Please note: there is no guarantee that you will be able to build over
or close to any Severn Trent sewers, and where a diversion is
required there is no guarantee that you will be able to undertake
those works on a self-lay basis. Every approach to build near to or
divert our assets has to be assessed on its own merit and the
decision of what is or isn’t permissible is taken based on the risk to
the asset and the wider catchment it serves. It is vital therefore that
you contact us at the earliest opportunity to discuss the implications
of our assets crossing your site. Failure to do so could significantly
affect the costs and timescales of your project if it transpires
diversionary works need to be carried out by Severn Trent.

Foul Water Drainage

The 300mm combined sewer, MH SK39035201 crossing the centre
of the site would be the most suitable connection point for your
development. Due to issues with surcharging downstream, the
proximity of the sewage pumping station and considering the new
development adjacent to the site. Modelling will need to take place
to confirm the network has capacity to accommodate your site.

We are undergoing a prioritisation process of all investment
requirements and emerging risks from growth on our network and
treatment works as we build our plan for the coming Asset
Management Plan period (2025-2030) and beyond. We will pass
details of your site over for consideration and feedback if anything
arises which is of concern. We will let you know as soon as possible
if anything will affect your connection point or timescales, should we
need to make representation to the Planning Authority to apply
conditions relating to phasing or occupation of the site.

Surface Water Drainage

Under the terms of Section H of the Building Regulations 2000, the
disposal of surface water by means of soakaways should be
considered as the primary method. If these are found to be
unsuitable, satisfactory evidence will need to be submitted. The
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evidence should be either percolation test results or by the
submission of a statement from the S| consultant (extract or a
supplementary letter).

Severn Trent Water expects all surface water from the development
to be drained in a sustainable way to the nearest watercourse or
land drainage channel, subject to the developer discussing all
aspects of the developments surface water drainage with the Local
Lead Flood Authority (LLFA). Any discharge rate to a watercourse
or drainage ditch will be determined by the LLFA / EA.

Note, STW will have to be satisfied that all sustainable option have
been exhausted before allowing discharge to the public network.

Sewer records show a watercourse that runs in the centre of the
site. It is advised to pursue a connection to this if feasible, with flow

rates to be agreed by the LLFA.

Connections

For any new connections (including the re-use of existing
connections) to the public sewerage system, the developer will need
to submit a Section 106 application form. Our Developer Services
department are responsible for handling all new connections
enquiries and applications. To contact them for an application form
and associated guidance notes please call 0800 7076600 or
download from www.stwater.co.uk.

Please quote the above reference in any future correspondence
(including e-mails) with STW Limited. Please note that Developer
Enquiry responses are only valid for 6 months from the date of this
letter.

Yours sincerely

%W

Page Barot
Network Solutions
Developer Services
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