Proposed Residential Development
Land off Malting Lane, Donington
Phase 2

Flood Risk Assessment

October 2020

Minster Property Group



Report

This report consists of a Flood Risk Assessment and Drainage Strategy, produced to support the
proposed Phase 2 residential development of the site located off Malting Lane, Donington. It has been
produced by FORTEM Civil Engineering Consultants Ltd for Minster Property Group.
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Contract

This report has been produced in accordance with the commission by Minster Property Group (the
Client) on 18" September 2020. FORTEM Civil Engineering Consultants Ltd (FORTEM) accepts no
responsibility or liability for any use of this document other than by the Client and for the purposes for
which it was originally commissioned.

FORTEM Civil Engineering Consultants Ltd has no liability regarding the use of this report except by
Minster Property Group. If the site is sold, the scope of the development changed, or the report is
provided to a third party or parties, any liability or explicit or implied warranty is voided unless the
consent of FORTEM Civil Engineering Consultants Ltd is obtained.

FORTEM
Civil Engineering Consultants Ltd

T. 07377 556170
E: info@fortemconsultants.co.uk
W: www.fortemconsultants.co.uk
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Executive Summary

Site Description

Proposed Development

Flood Risk

Drainage

1087-R002-V1

The proposed development is located off Malting Lane, Donington. The
Phase 2 site area is 1.24ha and is located to the west of and accessed
through Phase 1 (1.32ha, Reserved Matters Application H04-0268-20).
The current use of the land is grassland paddock.

There is a 150mm foul sewer located in Malting Lane to the east of
Phase 1 and a 225mm rising main located south of Phase 2. Unnamed
watercourses are located on the northern and western boundaries and
to the south of Phase 2.

It is proposed to construct 32 residential dwellings within Phase 2.

Environment Agency Flood Mapping confirms the site is located in
Flood Zone 3. However a more detailed assessment of flood risk
undertaken as part of the South Holland Strategic Flood Risk
Assessment confirms the risk of fluvial or tidal flooding as low.

The following mitigation measures are required:

e Finished floor levels to be set 300mm above the surrounding
ground levels;

¢ Blockage/exceedance events should be considered ensuring the
proposed development and surrounding areas are not put at risk
from overland flows.

The foul and surface water drainage principles for Phase 2 have been
established as part of the Phase 1 scheme (H04-0268-20).

The surface water discharge from Phase 2 is to discharge to the
Phase 1 drainage system (Phase 1/2 restricted discharge, 18l/s). The
attenuation basin for Phase 1 is to be increased by 333m? to
accommodate the storage for the 1in100 year + climate change event
(for Phase 1&2).

It is proposed to discharge the foul water flows from Phase 2 to the
Phase 1 foul water pumping station. Flows from Phase 1&2 are to be
restricted to 3.8l/s.

FORTEM Civil Engineering Consultants Ltd. Registered in England No. 107717873
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1. Introduction

1.1. Report Background

1.1.1.  This report has been produced to support the Reserved Matters Planning Application by Minster
Property Group for the proposed Phase 2 residential development off Malting Lane, Donington.
It has been produced in accordance with the National Planning Policy Framework (NPPF) and
guidance documents produced by Lincolnshire County Council and South Holland District
Council.

1.1.2. As part of the Outline Planning Approval (H04-0244-16) a Flood Risk Assessment produced by
Fisher German was submitted and approved. The drainage principles established within the
report have been developed to provide detailed foul and surface water drainage solutions.

1.1.3. As part of the Phase 1 Reserved Matters Application the FORTEM Flood Risk Assessment was
produced (1087-R001-V1). The Phase 2 development is based upon the principles developed
within the Phase 1 report.

1.1.4. The study consists of data collection, consultation and review with regulatory bodies and third
parties in relation to flood risk and drainage. FORTEM cannot guarantee the reliability of third
party information and/or changes in consultee conclusions/responses.

1.2.  Site Description

1.2.1. The site is located off Malting Lane, Donington, OS grid reference TF 20193 35214, see
Appendix A for Location Plan. Details of the site are tabled below:

Site Area 1.24ha (Phase 2).

Topography There is minimal level change across the site with typical levels of
2.23m AOD, see appendix A for topographical survey.

Land Use The proposed development site is currently grassland paddock.

Boundaries | North: | Watercourse extending to existing dwellings.

South: | Commercial building and associated hardstanding.

East: Land proposed for phase 1 residential development (currently
grassland paddock).

West: | A watercourse extending to a commercial haulage yard.

Watercourses Existing unnamed open watercourses are located on the northern
and western boundary. There is a further unnamed watercourse
located south of the Phase 2 boundary.

The watercourses fall under the maintenance of Black Sluice
Internal Drainage Board (IDB).

See Appendix A for drawing 1087-101 - Existing Drainage
Networks.

Public Sewers Anglian Water confirm the existence of a 150mm foul water sewer
located in Malting Lane at the Phase 1 development access and a
225mm rising main to the south of the Phase 2 boundary.

Anglian Water record drawings confirm the nearest surface water
sewer is located in Arnhem Way approximately 100m south-east
of the proposed Phase 2 development boundary.

See Appendix A for drawing 1087-101 - Existing Drainage
Networks.

Other Drainage Other than the watercourse covered above, there are no other
known systems on or serving the site. It is anticipated that parts
of the site could be served by land drains.
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Ground The Hydrock Desk Study and Ground Investigation Report MLD-
HYD-XX-GI-RP-GE-1001 Rev P2 dated August 2017 confirms
Made Ground overlaying natural Tidal Deposits (silty CLAY)
overlaying Glacial Till (silty CLAY).

Infiltration testing was undertaken in four trial pit locations with
insufficient infiltration to allow a rate to be calculated indicating that
infiltration drainage is not suitable for the proposed development.

1.3. Proposed Development

1.3.1. Itis proposed to construct 32 No residential dwellings within Phase 2, see Appendix B for the
JGA Architecture & Planning Feasibility Site Layout drawing 20017 001 PO1. It is proposed to
submit a Reserved Matters Application for Phase 2 in accordance with the previously granted
Outline approval in 2017, H04-0244-16 (covering Phase 1&2).

1.3.2. The Phase 2 development is to be accessed through Phase 1 (H04-0268-20).

1.4. Consultation

1.4.1. Consultation with the relevant consultees has been undertaken, see summary below:

Consultee

Response Summary

South Holland District Council

SHDC were consulted as part of the Outline Planning
(HO04-0244-16), where the principles proposed as part of
the Reserved Matters application were established.

Environment Agency (EA)

The EA were consulted as part of the Outline Planning
(HO4-0244-16) and confirmed no objection to the
development (Phase 1 and 2) and no at risk of flooding.

Lincolnshire County Council
(LCC)

LCC were consulted as part of the Outline Planning
(HO4-0244-16) and raised no objection to the
development.

Black Sluice Internal Drainage
Board (IDB)

The IDB were consulted as part of the Outline Planning
(HO4-0244-16). The IDB raised no objections to the
Outline Planning Application and confirmed:

e Surface water can discharge from the
development to the watercourses located on the
northern boundary of the development;

o Discharge rate is to restricted in accordance with
their charging schedule, but can be varied in
accordance with the schedule. A development
contribution is payable to the Board based on the
final discharge rate and the development
impermeable area.

1087-R002-V1
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Anglian Water Anglian Water were consulted as part of the Outline
Application (H04-0244-16) and Reserved Matters
Application for Phase 1 (H04-0268-20). Anglian Water
have confirmed:

e There is capacity in the foul network for the
development (Phase 1 & Phase 2). The
development has been granted a pumped
discharge rate of 3.8l/s to the existing public foul
sewer in Malting Lane.

e Re-consultation with Anglian Water will be
required should a surface water discharge to the
public sewer be required;

e There must be a 3m easement either side of the
existing 225mm rising main to the south of the
Phase 2 development.

Anglian Water Records have been received for the site
and are included in Appendix A.
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2. Sources of Flood Risk

21. Summary

2.1.1. Belowis a summary of the sources of flood risk and the potential risk associated to the proposed
development:

Source Risk Level | Notes

Fluvial/Tidal High Environment Agency Flood Maps indicated that

(see Section 2.2) | the site is located within Flood Zone 3, high
probability (1 in 100 year, 1% AEP) or greater
annual probability of flooding from rivers.

Surface Water/Pluvial Low Environmental Agency maps confirm low risk of
surface water flooding for the Phase 2
development along the northern and western
boundaries and in a section on the southern
boundary.

See Section 2.3.

Groundwater Low There are no known records of any historic
groundwater flooding or risk.

Sewers Low Based upon searches undertaken, no historic
incidents have been recorded within the vicinity
of the proposed development.

Other Man-Made Sources Low The site is not in an area at risk from a major
failure of a reservoir and there are no other
known artificial sources of flood risk in the area.

Copies of the Environment Agency flood maps are included in Appendix C.

2.2.  Fluvial/Tidal

2.2.1. A more detailed assessment of Fluvial and Tidal flood risk has been undertaken as part of the
South Holland SFRA (2017). This considers a number of scenarios:

¢ Flooding from the sea;

e Flooding from main rivers;

¢ Flooding from IDB watercourses;

¢ Flood Risk Management measures, including flood defences;

¢ Overtopping and breach of flood defences.
The published South Holland SFRA mapping is included in Appendix C. The predicted flood
mapping is based upon merged flooding events/sources (Fluvial (1% AEP), Tidal (0.5% AEP)
plus allowance for climate change and overtopping). An enlarged extract of the mapping for
the area of the proposed development is included in Appendix C, confirming no predicted
inundation for the proposed development.

2.2.2. The Environment Agency were consulted as part of the Outline Approval (H04-0244-16) and
confirmed the site will be unaffected if a breach of the flood defences were to occur and as such
the fluvial/tidal flood risk to the site is low.

2.2.3. Asaresult of the supplementary assessment work undertaken by the South Holland SFRA and
the Outline consultation with the Environment Agency, Fluvial/Tidal flood risk for the proposed
development can be considered as low.

2.3. Surface Water/ Pluvial

2.3.1. Environment Agency maps confirm low levels of surface water flood risk on the northern and
western boundaries and in a section on the southern boundary of the site. The flood risk
coincides with the watercourses along the northern and western boundaries and depressions
within the existing site levels, see topographical survey in Appendix A.
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23.2.

The redevelopment of the site will mitigate the potential surface water flood risk by reprofiling
the site and providing a new foul and surface water drainage systems to current local and
national design standards.

2.4. Development Mitigation

2.4.1. Inaccordance with the Outline Approval and this assessment the following mitigation measures
are recommended:

2.4.2. Finished floor levels to be set 300mm above existing (EA Outline);

2.4.3. Within the detailed drainage design blockage/exceedance events should be considered
ensuring the proposed development and surrounding areas are not put at risk from overland
flows;

2.4.4. The proposed development surface water drainage is to be designed such that there is no
external flooding for the 1 in 30 year event and all flows retained on site for up to the 1 in 100
year plus climate change (30%) event.

1087-R002-V1 9

FORTEM Civil Engineering Consultants Ltd. Registered in England No. 107717879



3. Development Drainage

3.1. Existing Site Drainage

3.1.1. As covered in section 1.2 Anglian Water record drawings confirm there is an existing 150mm
diameter foul water sewer located in Malting Lane at the Phase 1 development access and an
existing 225mm diameter rising main to the south of the Phase 2 boundary.

3.1.2. Existing unnamed open watercourses are located on the northern and western boundaries and
to the south of the Phase 2 boundary, see drawing 1087-101, Appendix A.

3.1.3. Based upon the topography of the site the existing surface water runoff discharges to unnamed
watercourses on the development boundaries. In accordance with the Phase 1 development
assessment, the existing greenfield runoff is 5l/s/ha.

3.2. Development Surface Water Drainage

3.2.1. The principles of the surface water drainage for the proposed development were considered as
part of the Outline Planning approved Fisher German Flood Risk Assessment. The principles
have been progressed as part of the report and are summarised below:

Outfall/Discharge Option v'/x | Notes

(Ranked in order of Preference)

1. Infiltration x Infiltration testing undertaken as part of the Hydrock
Desk Study and Ground Investigation Report MLD-
HYD-XX-GI-RP-GE-1001 Rev P2 confirms
infiltration drainage is not suitable for the
development.

2. Discharge to Watercourse v’ | Existing open watercourses are located along the
northern and western boundary of the site.
Consultation with Black & Sluice IDB confirms
surface water discharge to the open watercourses
is acceptable (in accordance with the payment
schedule).

3. Discharge to Public x | There is a surface water sewer located in Arnhem

Surface Water Sewer Way, approximately 100m south-east from the

Phase 2 development boundary. There is no known
historic connectivity to the system and the
developer has no access rights to cross third-party
land. Discharge to public sewer is not considered
suitable for the development.

4. Discharge to Public x No combined sewers within the vicinity of the site.

Combined Sewer

3.2.2. In accordance with the findings above and the Phase 1 development, the surface water runoff
for the Phase 2 development is to discharge to the unnamed watercourse on the northern
boundary (via Phase 1 network).

3.2.3. The runoff from Phase 2 is to be collected in a new adoptable sewer system, before discharging
to the Phase 1 surface water sewer system, with the discharge for the combined Phase 1/2
development restricted to 18l/s (discharge in accordance with Phase 1 FRA). For details of the
proposed surface water drainage arrangement, see drawing 1087-102 — Proposed Drainage
Strategy.
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3.24.

3.3.

3.3.1.
3.3.2.

3.4.

3.4.1.

The Phase 1 attenuation pond is to be extended to accommodate the inclusion of the Phase 2
runoff. Based upon a discharge rate of 18l/s, the Phase 1 attenuation (242m?®) needs to be
increased by 334m3 (total Phase 1/2 attenuation 576m3). Attenuation is sized such that there
is no external flooding for the 1 in 30 year event and all flows retained on site for up to the 1 in
100 year + climate change event, see Appendix B for attenuation calculations and drawing
1087-102.

Development Foul Water Drainage

It is proposed to discharge the foul water flows from Phase 2 to the Phase 1 pumping station.

The foul water flows from the Phase 1 pumping station are to discharge to the 150mm foul
drainage system in Malting Lane. The peak foul flows for Phase 1/2 is to be 3.8l/s (based upon
Anglian Water approval).

Maintenance

It is proposed for both the foul and surface water drainage networks to be adopted by Anglian
Water under a Section 104 agreement. Therefore the long term maintenance of the adoptable
drainage system will be the responsibility of Anglian Water.
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4, Conclusion
41. Flood Risk
4.1.1. Environment Agency Flood Mapping confirms the site is located in Flood Zone 3. However a
more detailed assessment of flood risk undertaken as part of the South Holland Strategic Flood
Risk Assessment confirms the risk of fluvial or tidal flooding as low.
4.1.2. All other forms of flood risk are low.
4.1.3. The following mitigation measures are required:
e Finished floor levels to be set 300mm above the surrounding ground levels;
o Blockage/exceedance events should be considered ensuring the proposed
development and surrounding areas are not put at risk from overland flows.
4.2. Drainage
4.2.1. The surface water discharge from Phase 2 is to discharge to the Phase 1 drainage system
(Phase 1/2 restricted discharge of 18l/s).
4.2.2. The attenuation basin for Phase 1 is to be increased by 333m? to accommodate the storage for
the 1in100 year + climate change event (Phase 1&2 total storage 576m?).
4.2.3. ltis proposed to discharge the foul water flows from Phase 2 to the Phase 1 pumping station.
Flows from Phase 1&2 are to be restricted to 3.8l/s.
1087-R002-V1 12
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The Contractor Is to check and verify all building and site
dimensions, levels and sewer invert levels at connection
points before work starts. The Contractor is to comply in all
respects with current Building Legislation, British Standard
Specifications , Building Regulations, Construction (Design &
Management) Regulations, Party Wall Act, etc. whether or not
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with and checked against any structural, geotechnical or
other specialist documentation provided. This drawing is not
intended to show details of foundations, ground conditions or
ground contaminants. Each area of ground relied upon to
support any structure depicted (including drainage) must be
investigated by the Contractor. A suitable method of
foundation should be provided allowing for existing ground
conditions. Any suspect or fluid ground, contaminates on or
within the ground, should be further investigated by a suitable
expert. Any earthwork constructions shown indicate typical
slopes for guidance only & should be further investigated by a
suitable expert.

Where existing trees are to be retained they should be
subject to a full Arboricultural inspection for safety. All trees
are to be planted so as to ensure they are a minimum of 5
metres from buildings and 3 metres from drainage and
services. A suitable method of foundation is to be provided
to accommodate the proposed tree planting.

Geoff Perry Associates Limited do not accept any
responsibility for any losses (financial or otherwise) to any
Client or third party arising out of the Clients (be it
Developer or Contractor but not limited thereto) non-
compliance with afore mentioned provisos.

(© This drawing is the property of Geoff Perry Assoclates
Limited and may not be copied or used for any purpose other
than that for which it is supplied without the express written
authority of Geoff Perry Associates Limited.
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Wastewater Plan A3

This plan is provided by Anglian Water pursuant its obligations under the Water Industry Act 1991 sections 198 or 199. It must be
used in conjunction with any search results attached. The information on this plan is based on data currently recorded but position
must be regarded as approximate. Service pipes, private sewers and drains are generally not shown. Users of this map are strongly
ladvised to commission their own survey of the area shown on the plan before carrying out any works. The actual position of all
lapparatus MUST be established by trial holes. No liability whatsoever, including liability for negligence, is accepted by Anglian Water
ifor any error or inaccuracy or omission, including the failure to accurately record, or record at all, the location of any water main,
discharge pipe, sewer or disposal main or any item of apparatus. This information is valid for the date printed. This plan is produced
by Anglian Water Services Limited (c) Crown copyright and database rights 2019 Ordnance Survey 100022432.This map is to be
used for the purposes of viewing the location of Anglian Water plant only. Any other uses of the map data or further copies is not
permitted. This notice is not intended to exclude or restrict liability for death or personal injury resulting from negligence.
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EXISTING SURFACE WATER SEWER
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EXISTING FOUL RISING MAIN EASEMENT
(WITHIN PHASE 1 DEVELOPMENT LAND)

EXISTING OPEN WATERCOURSE (NON MAIN RIVER)

3m EASEMENT
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NOTES:

1. THIS DRAWING IS BASED ON JGA ARCHITECTURE AND PLANNING
PROPOSED SITE LAYOUT DRAWING 19020-0102-P05 AND FEASIBILITY
SITE LAYOUT DRAWING 20017-001-P01, GP SURVEYING SITE SURVEY
DRAWING S219-579, ORDNANCE SURVEY MAPS AND ANGLIAN WATER
RECORD DRAWINGS.

2. THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH THE
FORTEM FLOOD RISK ASSESSMENT REF: 1087-R002-V1.

3. THIS DRAWING HAS BEEN COMPILED FROM RECORD INFORMATION.
THE DRAWING IS NOT A COMPREHENSIVE RECORD OF ALL EXISTING
DRAINAGE / WATERCOURSES AND IS LIMITED BY THE INFORMATION
AVAILABLE.
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Proposed Site Layout

Scale: 1:500

A
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Application site boundary

Proposed Housing

Existing Surrounding Buildings

Private Rear Garden Area

Public Open / Green Space

HEEE

Principal Highway / Road

Private Drive

190 B

Car Parking Spaces

Pedestrian Footpaths

Existing Tree Planting

(approximate locations)

Proposed Tree Planting
(for illustrative purposes only -
subject to detailed design / planting
scheme by Landscape Architect)

Proposed Hedge / Shrub Planting

(for illustrative purposes only - subject to detailed
design / planting scheme by Landscape Architect)

Housetypes - Primary
Point of Access

Primary Site Access

schedule of accommodation

Disclaimer: This document and its design content is copyright
protected ©. It shall be read in conjunction with all other associated
project information including models, specifications, schedules and
related consultants documents. Do not scale from documents. All
scales noted correct at original paper size. All dimensions to be
checked on site. Immediately report any discrepancies, errors or
omissions on this document to the originator. If in doubt ask.

Source File:
20017 Site Model.pIn

Rev  Date Drawn Note

code area quantity
70m? 12 no. units
B 82m? 11 no. units
E 96m? 02 no. units
2B3P Bungalow C 61m? 03 no. units
1B2P Maisonette D 46m? 04 no. units
Total Number of Units 32 no. units

Scale (m)

approximate site area :
density :
parking provision :

1.32Ha / 3.26 acres
24.2 dwellings per hectare
200% / 100%

Note: This drawing is for feasibility
purposes only. This information must not
be used for setting out and is subject to a
full  site/topographical survey being
undertaken, and full engagement with the
LPA.
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File 201015 QSE 18LS PHASE 1

Designed by Beth Scully
Checked by Andrew Calvert

XP Solutions

Source Control 2017.1.2

Summary of Results

for 100 year Return Period (+30%)

15
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2160
2880
4320
5760
7200
8640

15
30
60
120
180
240
360
480
600
720
960
1440
2160
2880
4320
5760
7200
8640

Storm Max
Event Level
(m)
min Summer 1.669
min Summer 1.840
min Summer 2.000
min Summer 2.117
min Summer 2.148
min Summer 2.143
min Summer 2.112
min Summer 2.079
min Summer 2.042
min Summer 2.004
min Summer 1.923
min Summer 1.756
min Summer 1.564
min Summer 1.432
min Summer 1.303
min Summer 1.267
min Summer 1.247
min Summer 1.233
Storm Rain
Event (mm/hr)
min Summer 121.269
min Summer 79.695
min Summer 49.937
min Summer 30.267
min Summer 22.297
min Summer 17.851
min Summer 12.957
min Summer 10.330
min Summer 8.659
min Summer 7.492
min Summer 5.959
min Summer 4.309
min Summer 3.110
min Summer 2.466
min Summer 1.775
min Summer 1.405
min Summer 1.171
min Summer 1.008

Max Max Max Status
Depth Control Volume
(m) (1/s) (m?)
0.569 17.9 273.3 0 K
0.740 17.9 355.2 O K
0.900 17.9 432.1 0 K
1.017 17.9 488.4 0 K
1.048 17.9 503.0 0 K
1.043 17.9 500.9 0 K
1.012 17.9 486.0 0 K
0.979 17.9 469.8 0 K
0.942 17.9 452.2 0 K
0.904 17.9 433.8 0 K
0.823 17.9 394.8 0 K
0.656 17.9 314.8 0 K
0.464 17.9 222.7 0 K
0.332 17.9 159.5 0 K
0.203 16.9 97.5 0 K
0.167 14.1 80.4 O K
0.147 12.0 70.6 0 K
0.133 10.4 64.1 0 K
Flooded Discharge Time-Peak
Volume Volume (mins)
(m?) (m?)
0.0 287.2 25
0.0 378.4 39
0.0 477.5 68
0.0 579.1 124
0.0 640.1 182
0.0 683.3 230
0.0 744.1 288
0.0 791.0 352
0.0 828.8 420
0.0 860.6 492
0.0 912.6 630
0.0 989.6 882
0.0 1073.7 1240
0.0 1134.7 1584
0.0 1224.0 2244
0.0 1293.7 2944
0.0 1347.5 3672
0.0 1392.4 4408

©1982-2017 XP Solutions
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11 The Covert
York
Y024 1JN

Donington
Phase 1 & 2

Malting Lane

Date 16/10/2020 13:34

File 201015 QSE 18LS PHASE 1

Designed by Beth Scully
Checked by Andrew Calvert

XP Solutions

Source Control 2017.1.2

Summary of Results for 100 year Return Period (+30%)
Storm Max Max Max Max Status
Event Level Depth Control Volume

(m) (m) (1/s) (m?)

10080 min Summer 1.223 0.123 9.2 59.1 0 K
15 min Winter 1.742 0.642 17.9 308.0 O K
30 min Winter 1.936 0.836 17.9 401.5 0 K
60 min Winter 2.116 1.016 17.9 487.8 O K

120 min Winter 2.255 1.155 17.9 554.4 O K
180 min Winter 2.297 1.197 18.0 574.7 0 K
240 min Winter 2.299 1.199 18.0 575.7 0O K
360 min Winter 2.256 1.156 17.9 555.0 0 K
480 min Winter 2.214 1.114 17.9 534.6 0 K
600 min Winter 2.164 1.064 17.9 510.6 0 K
720 min Winter 2.110 1.010 17.9 484.7 0 K
960 min Winter 1.996 0.896 17.9 430.1 0 K
1440 min Winter 1.739 0.639 17.9 306.8 0 K
2160 min Winter 1.465 0.365 17.9 175.2 0 K
2880 min Winter 1.323 0.223 17.1 106.9 0 K
4320 min Winter 1.258 0.158 13.2 75.9 0 K
5760 min Winter 1.234 0.134 10.5 64.5 0 K
7200 min Winter 1.220 0.120 8.8 57.4 0 K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m3) (m3)

10080 min Summer 0.889 0.0 1430.4 5136
15 min Winter 121.269 0.0 322.0 25
30 min Winter 79.695 0.0 424.1 39
60 min Winter 49.937 0.0 534.9 68

120 min Winter 30.267 0.0 648.8 122
180 min Winter 22.297 0.0 717.1 178
240 min Winter 17.851 0.0 765.5 234
360 min Winter 12.957 0.0 833.6 302
480 min Winter 10.330 0.0 886.1 374
600 min Winter 8.659 0.0 928.5 452
720 min Winter 7.492 0.0 964.1 530
960 min Winter 5.959 0.0 1022.3 682

1440 min Winter 4.309 0.0 1108.7 942

2160 min Winter 3.110 0.0 1202.7 1280

2880 min Winter 2.466 0.0 1271.1 1568

4320 min Winter 1.775 0.0 1371.4 2216

5760 min Winter 1.405 0.0 1449.0 2944

7200 min Winter 1.171 0.0 1509.4 3672

©1982-2017 XP Solutions
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XP Solutions

Source Control 2017.1.2

Summary of Results for 100 year Return Period (+30%)

Storm Max Max Max Max Status
Event Level Depth Control Volume
(m) (m) (1/s) (m?)

8640 min Winter 1.209 0.109 7.6 52.5 O K
10080 min Winter 1.202 0.102 6.7 48.7 O K
Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)

(m?) (m?)

8640 min Winter 1.008 0.0 1559.8 4408
10080 min Winter 0.889 0.0 1602.6 5128
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File 201015 QSE 18LS PHASE 1
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XP Solutions

Source Control 2017.1.2

Rainfall Model
Return Period (years)

M5-60 (mm)
Ratio R
Summer Storms

Rainfall Details

FSR Winter Storms

100 Cv (Summer)

Region England and Wales Cv (Winter)
19.000 Shortest Storm (mins)

0.400 Longest Storm (mins)

Yes Climate Change %

Time Area Diagram

Time (mins) Area
From: To: (ha)
0 4 0.427

Yes
0.750
0.840

15
10080
+30

Total Area (ha) 1.280
Time (mins) Area | Time (mins) Area
From: To: (ha) |From: To: (ha)
4 8 0.427 8 12 0.427
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11 The Covert Malting Lane

York Donington

Y024 1JN Phase 1 & 2

Date 16/10/2020 13:34 Designed by Beth Scully

File 201015 QSE 18LS PHASE 1 ... |Checked by Andrew Calvert

XP Solutions Source Control 2017.1.2

Model Details

Storage is Online Cover Level (m) 2.700

Tank or Pond Structure

Invert Level (m) 1.100
Depth (m) Area (m2?) |Depth (m) Area (m?)

0.000 480.0 1.200 480.0

Hydro-Brake® Optimum OQutflow Control

Unit Reference MD-SHE-0187-1800-1200-1800

Design Head (m) 1.200

Design Flow (1/s) 18.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 187

Invert Level (m) 1.100

Minimum Outlet Pipe Diameter (mm) 225

Suggested Manhole Diameter (mm) 1500
Control Points Head (m) Flow (1/s) Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.200 18.0 Kick-Flo® 0.818 15.0
Flush-Flo™ 0.374 17.9|Mean Flow over Head Range - 15.4

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 (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 6.5 1.200 18.0 3.000 27.9 7.000 42.0
0.200 16.8 1.400 19.4 3.500 30.0 7.500 43.4
0.300 17.8 1.600 20.6 4.000 32.0 8.000 44 .8
0.400 17.9 1.800 21.8 4.500 33.9 8.500 46.1
0.500 17.7 2.000 23.0 5.000 35.7 9.000 47.4
0.600 17.3 2.200 24.0 5.500 37.3 9.500 48.6
0.800 15.4 2.400 25.1 6.000 38.9
1.000 16.5 2.600 26.0 6.500 40.5

©1982-2017 XP Solutions




Appendix C

Flood Risk Mapping

EA Map Risk from Rivers or Sea
EA Map Risk from Surface Water
EA Map Risk from Reservoir

South Holland Residual Flood Risk for the Fluvial (1% AEP) and
Tidal (0.5% AEP) Flood Event plus an allowance for climate
change Flood Map

South Holland Flood Risk for Fluvial and Tidal (Extract)
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NOTES

1. The potential flooding consequences shown on this map primarily
relate to flooding from the sea and main rivers taking into account the
presence of current flood risk management measures such as flood defences.

2. This update only included new flood risk information from River Welland
(Fluvial), River Glen (Fluvial) and Tidal hazard mapping (River Welland,
River Nene and the Wash sea defences). No new information from the
Internal Drainage Boards and associated systems was used

for this update.

3. In addition to the potential flood extents shown on this map, there may be
shallow flooding in low-lying rural areas

4. The consequences designated as being a Residual Risk arise from direct
overtopping of defences, where this would occur, together with breach
failure which is assumed could occur at any point along the defences.

5. Functional Floodplain encompasses areas where water is intended
to flow or be stored in times of flood.

6. Land outside South Holland District is not considered.

7. This map shows the extents only of the flooding probability bands
relevant to the map Title
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