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  Introduction 
Mewies Engineering Consultants Ltd (M-EC) has been commissioned by AT Contracting and Plant Hire 
to undertake a Flood Risk Assessment (FRA) and a Drainage Strategy Drawing to support a planning 
application for a proposed leisure development at Barrow Hill Quarry, Mill Lane, Earl Shilton. A site 
location plan is provided in Appendix A.  
 
The proposed development will take place in the Greenfield area west of Mill Lane, refer to Appendix B 
for site layout. The total site area covers approximately 2.85ha.  
 
Revision A of this report was for a proposed leisure development for up to 21 holiday let lodges with 
associated infrastructure, parking and access to Mill Lane. Having achieved consent for 21 lodges 
(application reference 21/01390/FUL), revision B is for a proposed development of up to 36 lodges with 
a site management building and associated infrastructure, parking and access to Mill Lane.  
 
The assessment has been undertaken to ascertain the constraints of the development to the site and 
assess the impact of the design, concerning flood risk. 
 
This Flood Risk Assessment has been carried out in accordance with the requirements of the National 
Planning Policy Framework (Ref. 4) and its companion document the National Planning Practice 
Guidance (Ref. 17). See Appendix C for policies and references. 
 
The assessment has been prepared using our best engineering judgement however there are levels of 
uncertainty implicit in the historical data and methods of analysis. The report is based on the following 
information: 
 

• British Geological Survey (BGS); 
• Flood Zone Maps from the Environment Agency and .gov.uk websites; and 
• Topographical Survey 

 
All comments and opinions contained in this report, including any conclusions, are based on the 
information available to M-EC at the time of writing the report. The conclusions drawn by M-EC could, 
therefore, differ if the information is found to be inaccurate, incomplete or misleading. M-EC accepts no 
liability should this prove to be the case, or, if additional information exists or becomes available with 
respect to this site. 
 
M-EC has completed this report for the benefit of the organisations/individuals referred to in the 
Introduction section; and any relevant Statutory Authority which may require a reference in relation to 
approvals for the proposed redevelopment of the site. Other third parties should not use or rely upon 
the contents of the report unless written approval has been gained from M-EC. 
 
M-EC accepts no responsibility or liability for: 

• the consequences of this documentation being used for any purpose or project other than that 
for which it was commissioned, and 

• this document to any third party with whom approval for use has not been agreed. 
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Permeable Pavements 
Private Ownership / 
Management Company 

Brushing and vacuuming (standard 
cosmetic sweep over the whole 
surface) 

Once a year after autumn 
leaf fall, or reduced 
frequency as required, 
based on site-specific 
observations of clogging 
of manufacturer’s 
recommendations. 

Stabilise and mow contributing and 
adjacent areas 

As required 

Removal of weeds or management 
using glyphosate applied directly 
into the weeds by an applicator 
rather than sweeping 
Remediate any landscaping which, 
through vegetation maintenance of 
soil slip, has been raised to within 
50 mm of the level of the paving 
Remedial work to any depressions, 
rutting and cracked or broken blocks 
considered detrimental to the 
structural performance or a hazard 
to users and replace lost jointing 
material 
Rehabilitation of surface and upper 
substructure by remedial sweeping 

Every 10 to 15 years or 
as required 

Initial inspection Monthly for 3 months 
after installation 

Inspect for evidence of poor 
operation and/or weed growth – if 
required, take remedial action 

3 monthly, 48 hours after 
large storms in first 6 
months 

Inspect silt accumulation rates and 
establish appropriate brushing 
frequencies Annually 

Monitor inspection chambers 

Attenuation/Detention 
Basins 

Private Ownership / 
Management Company 

Remove litter and debris 

Monthly 

Cut grass – for spillways and 
access routes 
Cut grass – meadow grass in and 
around the basin 
Manage other vegetation and 
remove nuisance plants 
Inspect inlets, outlets and overflows 
for blockages, and clean if required 
Inspect banksides, structures for silt 
accumulation. Establish appropriate 
silt removal frequencies 
Check any penstocks and other 
mechanical devices 

Annually 

Tidy all dead growth before the start 
of the growing season 
Remove the sediment from inlets, 
outlets and forebay 
Manage wetland plants in outlet 
pool – where provided 
Replant, where necessary 
Aerate pond when signs of 
eutrophication are detected 
Realign rip-rap or repair other 
damage 
Repair/rehabilitate inlets, outlets 
and overflows 
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Foul Water Strategy  
According to the Building Regulations (2010), foul water drainage from new developments should be 
discharged into the following in order of priority:  
 

• A public sewer 
• A private sewer communicating with a public sewer 
• A septic tank which has an appropriate form of secondary treatment 
• A cesspool 

 
There are no known records of sewers within the vicinity of the site that would accommodate a gravity 
connection from the development.  
 
Therefore, foul water will discharge into a cesspool on-site and be removed at regular intervals. 
 
Summary 
To summarise the key points outlined above: 
 
 

• All development is located within Flood Zone 1 and is therefore compatible with a “more 
vulnerable” development in line with policy guidance. 
 

• The site is at very low risk from surface water flooding. 
 

• The risk of flooding from all other sources is low. 
 

• Surface water runoff from the site will be conveyed, stored and treated within the proposed 
attenuation basins on site. Surface water stored within the basins will discharge into the existing 
ditch network to the south of the site at a Greenfield QBAR rate of 8.6l/s.  
 

• A total storage volume of 815.30m3 will be split between the two basins to manage flows 
generated for events up to and including the 1%AEP40CC event.   
 

• Foul water will discharge into a cesspool on-site and be removed at regular intervals.  
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Policies and References 
 
National Planning Policy Framework 
The National Planning Policy Framework (Ref. 4) sets out the Government’s objectives for the planning system and 
how there should be a ‘Presumption in Favour of Sustainable Development and the planning system should facilitate 
and promote sustainable patterns of development, avoiding flood risk and accommodating the impacts of climate 
change. 
 
The document seeks to ensure that flood risk is taken into account at all stages in the planning process to avoid 
inappropriate development in areas at risk of flooding, and to direct development away from areas at highest risk.  
Reference should also be made to the Planning Practice Guidance (Ref. 17) which provides additional guidance on 
flood risk.   
 
For the purposes of applying the National Planning Policy Framework, areas at risk from all sources of flooding are 
included. For fluvial (river) and sea flooding, this is principally land within Flood Zones 2 and 3. It can also include an 
area within Flood Zone 1 in which the Environment Agency has notified the local planning authority of having critical 
drainage problems. 
  
Key elements from the document include  
  

“Inappropriate development in areas at risk of flooding should be avoided by directing development away from 
areas at highest risk…” 

 
“Development should not be allocated or permitted if there are reasonably available sites appropriate for the 
proposed development in areas with a lower risk of flooding.” 

 
“When determining any planning applications, local planning authorities should ensure flood risk is not increased 
elsewhere. Where appropriate, applications should be supported by a site-specific risk assessment. 
Development should only be allowed in areas at risk of flooding where in light of this assessment (and the 
sequential and exception tests) it can be demonstrated that: 

 
a) Within the site, the most vulnerable development is located in areas of lowest flood risk, unless there are 

overriding reasons to prefer a different location; 
 
b) The development is appropriately flood resistant and resilient 
 
c) It incorporates sustainable drainage systems unless there is clear evidence that this would be inappropriate; 
 
d) Any residual risk can be safely managed; and 
 
e) Safe access and escape plan routes are included where appropriate, as part of an agreed emergency plan.” 

 
Flood and Water Management Act 2010 
The Flood and Water Management Act 2010 (Ref. 19) gained Royal Assent on the 8th April 2010.  The Flood and 
Water Management Act is the government's newest legislation to help improve flood risk management and ensure 
the security of water supplies in England and Wales. The Act updates legislation to ensure better protection from 
flooding, manage water more sustainably, improve public services and secure water resources during periods of 
drought. The Flood and Water Management Act helps to reduce flood risk by:  
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• Clarifying who is responsible for managing all sources of flood risk.  
• Encourage more sustainable forms of drainage in new developments.  
• Makes it easier to resolve misconnections to sewers. 

 
The Flood and Water Management Act imparts significant new roles and responsibilities on local authorities. County 
or unitary authorities are now classed as lead local flood authorities (LLFAs) who have responsibilities for managing 
local flood risk. The responsibilities of a LLFA include:  
 

• Prepare and maintain a strategy for local flood risk management in their areas, coordinating views and activity 
with other local bodies and communities through public consultation and scrutiny, and delivery planning.  

• Maintain a register of assets – these are physical features that have a significant effect on flooding in their 
area.  

• Investigate significant local flooding incidents and publish the results of such investigations.  
• Issue consents for altering, removing or replacing certain structures or features on ordinary watercourses.  
• Play a lead role in emergency planning and recovery after a flood event. 

 
Planning Practice Guidance on Flood Risk & Coastal Change – March 2014, updated August 2021 
The Government's new planning policy on sustainable drainage systems came into effect on 6 April 2015. It expects 
local planning policies and decisions on planning applications relating to major development (those of 10 dwellings 
or more; or equivalent non-residential or mixed development) to ensure that sustainable drainage systems for the 
management of run-off are put in place unless demonstrated to be inappropriate.  Lead Local Flood Authorities 
(LLFAs) have also been made statutory consultees and new non-statutory guidance has been published under the 
changes.  

 
The changes follow a joint Defra/DCLG consultation on delivering SuDS published in September 2014 in which the 
Government dropped all the key provisions of Schedule 3 of the Flood & Water Management Act 2010 and SuDS 
Approval Bodies (SABs) in favour of passing the oversight of SuDS from county councils (who are also LLFAs) to 
local planning authorities.  According to the new planning policy, local planning authorities are expected, when 
considering planning applications: 
 

• To consult the relevant lead local flood authority on the management of surface water, 
• To satisfy themselves that the proposed minimum standards of operation are appropriate, and 
• To ensure through the use of planning conditions or planning obligations that there are clear arrangements 

in place for ongoing maintenance over the lifetime of the development.  
 

The policy also states that the sustainable drainage system should be designed to ensure that the maintenance and 
operation requirements are economically proportionate. 
 
Sustainable Drainage Systems - Non-statutory technical standards for sustainable drainage systems – 2015   
The non-statutory technical standards for the design, maintenance and operation of sustainable drainage systems to 
drain surface water have been published by Defra. The standards apply to systems that drain surface water from 
housing, non-residential or mixed use developments for the lifetime of the developments. The non-statutory technical 
standards are to be used in conjunction with the National Planning Policy Framework, and Planning Practice 
Guidance on Flood Risk & Coastal Change. 
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The following documents have been referred to in this report: 

 
1 The Building Regulations 2015, Approved Document H. 
2 Design and Construction Guidance for foul and surface water sewers offered for adoption under the Code 

for adoption agreements for water and sewerage companies operating wholly or mainly in England ("the 
Code") - October 2019, updated June 2022.  

3 Planning Practice Guidance – November 2016, updated August 2022. 
4 National Planning Policy Framework - March 2012, updated July 2021 
5 Civil Engineering Specification for the Water Industry, 7th Edition. 
6 Flood Risk and Coastal Change Guidance – March 2014, updated August 2022. 
7 Environment Agency Flood Risk Standing Advice. 
8 Environment Agency ‘Flood Risk Assessments – Climate Change Allowances’ - February 2016., updated 

May 2022. 
9 The SuDS Manual – CIRIA C753. 
10 Interim Code of Practice for Sustainable Drainage Systems – National SuDS Working Group, July 2004. 
11 Cranfield University Soilscapes Map - http://www.landis.org.uk/soilscapes/. 
12 British Geological Survey – Geology of Britain viewer, http://mapapps.bgs.ac.uk /geologyofbritain/home.html. 
13 FEH WebService – Centre for Ecology and Hydrology, https://fehweb.ceh.ac.uk/GB/map. 
14 Design and analysis of urban storm drainage. The Wallingford Procedure Vol.1. 
15 Institute of Hydrology Report No. 124 – Flood Estimation for small catchments. 
16 Sustainable Drainage Systems – Non-statutory technical standards for sustainable drainage systems – 

March 2015. 
17 Water Industry Act 1991. 
18 Flood and Water Management Act 2010. 
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DESIGN CALCULATIONS FRONT SHEET 
 

SCHEME Barrow Hill Quarry, Mill Lane, Earl Shilton 

CLIENT AT Contracting and Plant Hire Ltd  

ASPECTS OF SCHEME 
TO BE DESIGNED 

1. Surface water attenuation design and simulation results for the 1%AEP40CC 
event for the development site. 

CODES OF PRACTICE, 
DESIGN 
SPECIFICATIONS & 
BRITISH STANDARDS 

1. Design and analysis of urban storm drainage. Wallingford Procedure Vol. 1.  
2. Sustainable Drainage Systems - Non-statutory technical standards for 

sustainable drainage systems – 2015 
3. The SuDS Manual – CIRIA C753. 

NOTES Existing runoff conditions have been calculated using the IH124 method within UK 
SuDS to calculate the Greenfield Discharge rate for the developable site area of 
2.03ha, the QBAR Greenfield rate has been calculated at 8.6l/s.  

Calculations for the Attenuation Basins were carried out using the Source Control 
system within the MicroDrainage computer program. 

Attenuation Basin 1 will discharge into Attenuation Basin 2 at a controlled rate of 
3l/s before discharging into the existing ditch network to the south of the site at 
8.6l/s. This has been analysed using the Cascade feature on MicroDrainage.  

 
INDEX 
 
Pages Calculations Checked 

by 
Date 

2 Greenfield QBAR calculations.  RC 08.06.2023 

3 – 6  Attenuation Basin 1 design and surface water simulation results for the 
1%AEP40CC event including cascade summary. RC 08.06.2023 

7-10 Attenuation Basin 2 design and surface water simulation results for the 
1%AEP40CC event including cascade summary. RC 08.06.2023 
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Sheet 1 of 10 
Engineer Z. Jordan 
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Revision B 



Greenfield runo� rate
estimation for sites

www.uksuds.com | Greenfield runo� tool

Calculated by: Ryan Chafer

Site name: Barrow Hill Quarry

Site location: Earl Shilton

Site Details
Latitude: 52.56955° N

Longitude: 1.28042° W

This is an estimation of the greenfield runo� rates that are used to meet normal best practice
criteria in line with Environment Agency guidance “Rainfall runo� management for
developments”, SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015) and the non-statutory
standards for SuDS (Defra, 2015). This information on greenfield runo� rates may be the basis for
setting consents for the drainage of surface water runo� from sites.

Reference: 15925717

Date: Jun 07 2023 13:38

Runo� estimation approach IH124

Site characteristics
Total site area (ha): 2.03

Methodology

Q  estimation method:
Calculate from SPR and
SAAR

SPR estimation method: Calculate from SOIL type

Soil characteristics Default Edited

SOIL type: 4 4

HOST class: N/A N/A

SPR/SPRHOST: 0.47 0.47

Hydrological
characteristics Default Edited

SAAR (mm): 624 624

Hydrological region: 4 4

Growth curve factor 1 year: 0.83 0.83

Growth curve factor 30
years:

2 2

Growth curve factor 100
years:

2.57 2.57

Growth curve factor 200
years:

3.04 3.04

Notes

(1) Is Q  < 2.0 l/s/ha?

When Q  is < 2.0 l/s/ha then limiting discharge

rates are set at 2.0 l/s/ha.

(2) Are flow rates < 5.0 l/s?

Where flow rates are less than 5.0 l/s consent

for discharge is usually set at 5.0 l/s if blockage

from vegetation and other materials is possible.

Lower consent flow rates may be set where the

blockage risk is addressed by using appropriate

drainage elements.

(3) Is SPR/SPRHOST ≤ 0.3?

Where groundwater levels are low enough the

use of soakaways to avoid discharge o�site

would normally be preferred for disposal of

surface water runo�.

BAR

BAR

BAR



Greenfield runo� rates Default Edited

Q  (l/s): 8.57 8.57

1 in 1 year (l/s): 7.11 7.11

1 in 30 years (l/s): 17.13 17.13

1 in 100 year (l/s): 22.02 22.02

1 in 200 years (l/s): 26.05 26.05

This report was produced using the greenfield runo� tool developed by HR Wallingford and available at www.uksuds.com. The use of this tool is

subject to the UK SuDS terms and conditions and licence agreement , which can both be found at www.uksuds.com/terms-and-conditions.htm.

The outputs from this tool are estimates of greenfield runo� rates. The use of these results is the responsibility of the users of this tool. No

liability will be accepted by HR Wallingford, the Environment Agency, CEH, Hydrosolutions or any other organisation for the use of this data in the

design or operational characteristics of any drainage scheme.

BAR
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The Old Chapel Barrow Hill Quarry,
Station Road, Hugglescote Mill Lane, Earl Shilton
Leicestershire  LE67 2GB Attenuation Basin 1
Date 08/06/2023 09:53 Designed by ZJ
File cascade.CASX Checked by RC
XP Solutions Source Control 2020.1.3

Cascade Summary of Results for attenuation basin 1 REV B 100yr.SRCX

©1982-2020 Innovyze

Upstream
Structures

Outflow To Overflow To

(None) attenuation basin 2 REV B 100yr.SRCX (None)

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

15 min Summer 85.853 0.453 3.0 136.7 O K
30 min Summer 85.965 0.565 3.0 178.9 O K
60 min Summer 86.069 0.669 3.0 220.8 O K
120 min Summer 86.172 0.772 3.0 265.9 O K
180 min Summer 86.229 0.829 3.0 291.7 O K
240 min Summer 86.262 0.862 3.0 307.6 O K
360 min Summer 86.294 0.894 3.0 322.8 O K
480 min Summer 86.300 0.900 3.0 326.0 O K
600 min Summer 86.294 0.894 3.0 323.0 O K
720 min Summer 86.281 0.881 3.0 316.4 O K
960 min Summer 86.242 0.842 3.0 298.1 O K
1440 min Summer 86.174 0.774 3.0 266.4 O K
2160 min Summer 86.097 0.697 3.0 232.8 O K
2880 min Summer 86.033 0.633 3.0 206.1 O K
4320 min Summer 85.911 0.511 3.0 158.1 O K
5760 min Summer 85.810 0.410 3.0 121.7 O K
7200 min Summer 85.733 0.333 3.0 95.5 O K
8640 min Summer 85.671 0.271 3.0 75.7 O K
10080 min Summer 85.623 0.223 3.0 61.0 O K

15 min Winter 85.899 0.499 3.0 153.6 O K
30 min Winter 86.022 0.622 3.0 201.3 O K
60 min Winter 86.134 0.734 3.0 248.8 O K
120 min Winter 86.247 0.847 3.0 300.5 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 136.640 0.0 140.5 24
30 min Summer 89.880 0.0 184.9 38
60 min Summer 56.280 0.0 231.3 68
120 min Summer 34.790 0.0 286.3 128
180 min Summer 26.088 0.0 322.2 186
240 min Summer 21.140 0.0 348.1 246
360 min Summer 15.517 0.0 383.2 364
480 min Summer 12.334 0.0 406.2 484
600 min Summer 10.266 0.0 422.6 602
720 min Summer 8.808 0.0 435.2 722
960 min Summer 6.878 0.0 452.8 898
1440 min Summer 4.818 0.0 457.0 1122
2160 min Summer 3.370 0.0 499.2 1512
2880 min Summer 2.625 0.0 518.9 1932
4320 min Summer 1.870 0.0 554.1 2688
5760 min Summer 1.487 0.0 588.0 3456
7200 min Summer 1.261 0.0 622.7 4176
8640 min Summer 1.111 0.0 658.7 4848
10080 min Summer 1.006 0.0 695.6 5552

15 min Winter 136.640 0.0 157.4 23
30 min Winter 89.880 0.0 207.1 38
60 min Winter 56.280 0.0 259.5 68
120 min Winter 34.790 0.0 320.6 126
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Cascade Summary of Results for attenuation basin 1 REV B 100yr.SRCX

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

180 min Winter 86.310 0.910 3.0 330.7 O K
240 min Winter 86.348 0.948 3.0 349.9 O K
360 min Winter 86.387 0.987 3.0 369.4 O K
480 min Winter 86.398 0.998 3.0 375.5 O K
600 min Winter 86.397 0.997 3.0 374.6 O K
720 min Winter 86.387 0.987 3.0 369.8 O K
960 min Winter 86.355 0.955 3.0 353.4 O K
1440 min Winter 86.275 0.875 3.0 313.9 O K
2160 min Winter 86.182 0.782 3.0 270.1 O K
2880 min Winter 86.099 0.699 3.0 233.5 O K
4320 min Winter 85.924 0.524 3.0 162.9 O K
5760 min Winter 85.767 0.367 3.0 106.9 O K
7200 min Winter 85.651 0.251 3.0 69.4 O K
8640 min Winter 85.566 0.166 3.0 44.5 O K
10080 min Winter 85.509 0.109 2.9 28.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

180 min Winter 26.088 0.0 360.7 184
240 min Winter 21.140 0.0 389.7 242
360 min Winter 15.517 0.0 429.1 358
480 min Winter 12.334 0.0 454.8 474
600 min Winter 10.266 0.0 473.2 588
720 min Winter 8.808 0.0 477.9 700
960 min Winter 6.878 0.0 474.5 918
1440 min Winter 4.818 0.0 461.3 1178
2160 min Winter 3.370 0.0 559.3 1624
2880 min Winter 2.625 0.0 581.1 2080
4320 min Winter 1.870 0.0 620.6 2936
5760 min Winter 1.488 0.0 658.5 3632
7200 min Winter 1.261 0.0 697.8 4320
8640 min Winter 1.111 0.0 737.9 4936
10080 min Winter 1.006 0.0 779.3 5640



M-EC Page 5
The Old Chapel Barrow Hill Quarry,
Station Road, Hugglescote Mill Lane, Earl Shilton
Leicestershire  LE67 2GB Attenuation Basin 1
Date 08/06/2023 09:53 Designed by ZJ
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Cascade Rainfall Details for attenuation basin 1 REV B 100yr.SRCX

©1982-2020 Innovyze

Rainfall Model FEH Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750
FEH Rainfall Version 2013 Cv (Winter) 0.840

Site Location GB 448750 296950 SP 48750 96950 Shortest Storm (mins) 15
Data Type Catchment Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.549

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 3 0.183 3 6 0.183 6 9 0.183
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Cascade Model Details for attenuation basin 1 REV B 100yr.SRCX
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Storage is Online Cover Level (m) 86.700

Tank or Pond Structure

Invert Level (m) 85.400

Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²)

0.000 248.0 1.000 521.6 1.300 623.2

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0081-3000-1100-3000
Design Head (m) 1.100

Design Flow (l/s) 3.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 81

Invert Level (m) 85.300
Minimum Outlet Pipe Diameter (mm) 100
Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s) Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.100 3.0 Kick-Flo® 0.682 2.4
Flush-Flo™ 0.333 3.0 Mean Flow over Head Range - 2.6

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 (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 2.4 0.800 2.6 2.000 4.0 4.000 5.5 7.000 7.1
0.200 2.9 1.000 2.9 2.200 4.1 4.500 5.8 7.500 7.3
0.300 3.0 1.200 3.1 2.400 4.3 5.000 6.1 8.000 7.6
0.400 3.0 1.400 3.4 2.600 4.5 5.500 6.3 8.500 7.8
0.500 2.9 1.600 3.6 3.000 4.8 6.000 6.6 9.000 8.0
0.600 2.7 1.800 3.8 3.500 5.1 6.500 6.9 9.500 8.2
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Upstream
Structures

Outflow To Overflow To

attenuation basin 1 REV B 100yr.SRCX (None) (None)

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

15 min Summer 79.638 0.478 8.6 173.2 O K
30 min Summer 79.756 0.596 8.6 225.8 O K
60 min Summer 79.862 0.702 8.6 276.8 O K
120 min Summer 79.963 0.803 8.6 329.0 O K
180 min Summer 80.014 0.854 8.6 356.4 O K
240 min Summer 80.042 0.882 8.6 371.4 O K
360 min Summer 80.058 0.898 8.6 380.5 O K
480 min Summer 80.049 0.889 8.6 375.3 O K
600 min Summer 80.028 0.868 8.6 363.7 O K
720 min Summer 80.005 0.845 8.6 351.4 O K
960 min Summer 79.961 0.801 8.6 327.5 O K
1440 min Summer 79.881 0.721 8.6 286.4 O K
2160 min Summer 79.768 0.608 8.6 231.5 O K
2880 min Summer 79.657 0.497 8.6 181.3 O K
4320 min Summer 79.501 0.341 8.6 117.2 O K
5760 min Summer 79.390 0.230 8.6 75.7 O K
7200 min Summer 79.317 0.157 8.5 50.4 O K
8640 min Summer 79.271 0.111 8.3 34.9 O K
10080 min Summer 79.242 0.082 8.1 25.3 O K

15 min Winter 79.687 0.527 8.6 194.7 O K
30 min Winter 79.816 0.656 8.6 254.5 O K
60 min Winter 79.932 0.772 8.6 312.6 O K
120 min Winter 80.045 0.885 8.6 373.2 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 136.640 0.0 320.2 23
30 min Summer 89.880 0.0 421.3 38
60 min Summer 56.280 0.0 527.4 68
120 min Summer 34.790 0.0 652.4 126
180 min Summer 26.088 0.0 734.0 186
240 min Summer 21.140 0.0 793.1 244
360 min Summer 15.517 0.0 873.2 362
480 min Summer 12.334 0.0 925.6 480
600 min Summer 10.266 0.0 962.8 572
720 min Summer 8.808 0.0 991.7 620
960 min Summer 6.878 0.0 1032.0 742
1440 min Summer 4.818 0.0 1065.7 1002
2160 min Summer 3.370 0.0 1138.0 1412
2880 min Summer 2.625 0.0 1182.2 1760
4320 min Summer 1.870 0.0 1262.8 2476
5760 min Summer 1.487 0.0 1339.7 3176
7200 min Summer 1.261 0.0 1419.2 3888
8640 min Summer 1.111 0.0 1501.1 4576
10080 min Summer 1.006 0.0 1585.1 5240

15 min Winter 136.640 0.0 358.6 23
30 min Winter 89.880 0.0 472.0 38
60 min Winter 56.280 0.0 591.1 66
120 min Winter 34.790 0.0 730.7 124
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

180 min Winter 80.103 0.943 8.6 406.3 O K
240 min Winter 80.136 0.976 8.6 425.3 O K
360 min Winter 80.160 1.000 8.6 439.8 O K
480 min Winter 80.157 0.997 8.6 437.8 O K
600 min Winter 80.140 0.980 8.6 427.9 O K
720 min Winter 80.117 0.957 8.6 414.0 O K
960 min Winter 80.063 0.903 8.6 383.3 O K
1440 min Winter 79.967 0.807 8.6 330.8 O K
2160 min Winter 79.824 0.664 8.6 258.2 O K
2880 min Winter 79.651 0.491 8.6 179.0 O K
4320 min Winter 79.423 0.263 8.6 87.9 O K
5760 min Winter 79.290 0.130 8.4 41.2 O K
7200 min Winter 79.226 0.066 8.0 20.3 O K
8640 min Winter 79.204 0.044 7.5 13.5 O K
10080 min Winter 79.194 0.034 6.9 10.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

180 min Winter 26.088 0.0 822.0 182
240 min Winter 21.140 0.0 888.2 240
360 min Winter 15.517 0.0 977.9 354
480 min Winter 12.334 0.0 1036.5 468
600 min Winter 10.266 0.0 1078.5 576
720 min Winter 8.808 0.0 1101.0 682
960 min Winter 6.878 0.0 1123.4 778
1440 min Winter 4.818 0.0 1143.1 1082
2160 min Winter 3.370 0.0 1274.7 1544
2880 min Winter 2.625 0.0 1323.9 1900
4320 min Winter 1.870 0.0 1414.4 2560
5760 min Winter 1.488 0.0 1500.4 3224
7200 min Winter 1.261 0.0 1589.9 3824
8640 min Winter 1.111 0.0 1681.3 4488
10080 min Winter 1.006 0.0 1775.5 5152
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Rainfall Model FEH Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750
FEH Rainfall Version 2013 Cv (Winter) 0.840

Site Location GB 448750 296950 SP 48750 96950 Shortest Storm (mins) 15
Data Type Catchment Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.702

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 3 0.234 3 6 0.234 6 9 0.234
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Storage is Online Cover Level (m) 80.460

Tank or Pond Structure

Invert Level (m) 79.160

Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²)

0.000 300.0 1.000 595.9 1.300 704.2

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0134-8600-1100-8600
Design Head (m) 1.100

Design Flow (l/s) 8.6
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 134

Invert Level (m) 79.060
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s) Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.100 8.6 Kick-Flo® 0.716 7.0
Flush-Flo™ 0.327 8.6 Mean Flow over Head Range - 7.4

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 (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 4.8 0.800 7.4 2.000 11.4 4.000 15.8 7.000 20.7
0.200 8.2 1.000 8.2 2.200 11.9 4.500 16.8 7.500 21.4
0.300 8.6 1.200 9.0 2.400 12.4 5.000 17.6 8.000 22.1
0.400 8.5 1.400 9.6 2.600 12.9 5.500 18.4 8.500 22.7
0.500 8.3 1.600 10.3 3.000 13.8 6.000 19.2 9.000 23.4
0.600 8.0 1.800 10.8 3.500 14.9 6.500 20.0 9.500 24.0
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