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1 Introduction 

1.1 Report Context 

1.1.1 Pell Frischmann has been commissioned by Lagan Homes Ltd. to develop a drainage strategy for a site 

known as Land West of Ratby to support an Outline planning application for a residential and educational 

use. 

1.1.2 This Sustainable Drainage Report (SDR) will set out the principles of the proposed drainage strategy and 

demonstrate how the local and national guidance has been considered. This will include justification of; 

specific surface water discharge rates, the volume of attenuation required and sustainable drainage 

systems to be included.   

1.2 Sources of Information 

1.2.1 A review of relevant information and guidance from a range of sources has been undertaken and includes 

the following key documents; 

➢ National Planning Policy Framework (NPPF), December 2023; 

➢ Non-Statutory Technical Standards for Sustainable Drainage Systems, March 2015; 

➢ Water UK, Sewerage Sector Guidance, October 2019; 

➢ CIRIA, C753 The SuDS Manual Version 6, 2015; 

➢ HM Government, The Buildings Regulations 2010, Drainage and Water Disposal (Part H), 2015; 

➢ Leicestershire County Council, Local Flood Risk Management Strategy for Leicestershire, 

February 2024. 

1.2.2 The NPPF specifies that surface water arising from a developed site should, as far as is practicable, be 

managed in a sustainable manner to mimic the surface water flows arising from the site prior to the 

proposed development. Opportunities to reduce the flood risk to the site itself and elsewhere, taking 

climate change into account, should be investigated. The drainage proposals within this strategy have 

been prepared to meet planning policy requirements.  

1.2.3 In their role as Lead Local Flood Authority (LLFA), Leicestershire County Council (LCC) have prepared 

a supplementary planning guidance document titled ‘Lead Local Flood Authority Statutory Consultation 

Checklist.  This SDR has aligned with these requirements to prepare the necessary information.  

1.3 Site Location 

1.3.1 The site is located to the west of Ratby, Leicestershire. 

1.3.2 A site location plan is included for reference as Figure 1.1. The application area covers approximately 

33ha. 
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Figure 1.1 - Site Location Plan 

1.3.3 The site is bound; to the north by land in use for Phases 1 and 2 of the wider development, to the west 

by open countryside, to the east by Ratby itself and to the south by an unnamed watercourse.  

1.3.4 Aerial mapping shows that the site is currently in use as agricultural land and forests. 

1.3.5 The absence of any buildings or significant areas of hardstanding indicate that the site is considered 

subject to a natural regime of runoff and infiltration, where ground conditions permit.  

1.4 Topography 

1.4.1 The site falls generally from north to south. Elevations range from a high point of approximately 

109mAOD adjacent to Phase 2 to the north and falls to levels of approximately 83mAOD adjacent to the 

brook at the south of the site. 

1.4.2 Greenhatch topographical survey 43724_T Rev 1 has been included for reference as Appendix A to this 

report. 

1.4.3 LiDAR data provided by DEFRA, covering the wider area, shown in Figure 1.2, shows the elevations in 

the wider area follow a similar pattern to that on site.  
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Figure 1.2 - LiDAR Elevation Data 

1.5 Proposed Development 

1.5.1 Development proposals comprise an Outline planning application (with all matters reserved apart from 

access) for a phased, mixed-use development comprising about 470 dwellings (Use Class C3) or, in the 

alternative, about 450 dwellings and care home (Use Class C2). Provision of land for community hub 

(Use Class F2); provision of land for 1FE primary school (Use Class F1); and associated operations and 

infrastructure including but not limited to site re-profiling works, sustainable urban drainage system, public 

open space, landscaping, habitat creation, internal roads/routes, and upgrades to the public highway.  

1.5.2 The masterplan for the site on which this drainage strategy has been based can be seen in Appendix 

B.  
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2 Existing Conditions 

2.1 Existing Site 

2.1.1 The existing site comprises entirely greenfield areas and therefore is considered to drain entirely via 

natural means; runoff falling toward watercourses at the low points of the site and infiltrating into the 

ground where possible. 

2.1.2 Sewer records, provided in Appendix C, show an extensive surface and foul water sewer network within 

Ratby itself, conveying water to the south. There are no existing sewers identified within the site however 

there may be limited assets of land drainage located within the site.  

2.1.3 There are several watercourses in the immediate vicinity of the site; an unnamed watercourse running 

alongside the western boundary of the site, originating from the northwest, an unnamed ditch running 

south from Burroughs Road conveying runoff generated by the northern half of the site and an unnamed 

brook flowing west to east along the southern end of the site. 

2.1.4 Local watercourses are shown for reference in Figure 2.1. 

 

Figure 2.1 - Local Watercourses 
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2.2 Site Geology 

2.2.1 British Geological Survey (BGS) mapping suggests the site is underlain by a mixed superficial geology 

comprising areas of Thrussington Member in the north and east, with areas of Alluvium found to the south 

and east following the approximate routes of the unnamed watercourses. The remainder of the site is 

shown to have no recorded superficial geology.   

2.2.2 Mapping shows the site to be underlain by a mixed bedrock geology comprising Gunthorpe Member, 

Cotgrave Sandstone Member and Edwalton Member.  

2.2.3 It is considered that due to the largely clay nature of the bedrock strata, infiltration may not be a feasible 

means of surface water disposal for the site as a whole. There may however be areas closer to the 

watercourse in the south where infiltration may be able to be utilised due to the nature of material. 

2.2.4 It is considered at this stage that infiltration as a means of surface water disposal is unlikely. Full 

soakaway testing to BRE365 is required to support further, more detailed drainage designs to satisfy the 

drainage hierarchy requirements set out in Building Regulations Approved Document H.  

2.2.5 It is currently considered that the requirement for infiltration testing should be attached as a condition to 

any outline planning permission granted, in accordance with the precedent set for Phase 2 of the 

development (to the north) under outline planning permission reference 22/00648/OUT.  

2.2.6 Given the negligible infiltration rates encountered, it is unlikely that infiltration will be a feasible method 

of outfall for runoff generated by the proposed development. 

2.3 Existing Runoff Rate 

2.3.1 The overall application site boundary comprises approximately 33ha and is divided into 12 parcels which 

total an approximate developable area of 14.2ha. This has been taken from the most recent development 

proposals, available as part of the submission documents accompanying this application with the 

remainder being used for public open space, landscaping etc.   

2.3.2 Within the following outline calculations, the following parameters have been used to assess strategic 

attenuation.  

2.3.3 For residential areas, a 65% impermeability has been assumed and a 10% urban creep factor has been 

applied. 

2.3.4 For areas in use for education, an impermeability of 60% has been assumed. 

2.3.5 An assessment of the equivalent greenfield surface water runoff rate from the proposed development 

areas has been undertaken using HR Wallingford’s online greenfield runoff rate estimation tool. This has 

been carried out using site specific FEH data. 

2.3.6 Calculations for the above can be seen in Appendix D. 

Table 2-1  Greenfield Runoff Rates 

Assessed Area (ha) 
Runoff Rate 

1-year (l/s) QBAR (l/s) 30-year (l/s) 100-year (l/s) 

1 3.56 4.29 8.85 11.02 

14.2 50.5 60.9 125.7 156.5 
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2.4 Existing Runoff Volume 

2.4.1 An assessment of the existing surface water runoff volume from the entire area (14.2ha) proposed for 

development has been made for a 1 in 100-year, 6-hour storm.  

2.4.2 As the existing site is undeveloped, the runoff volume has been calculated using the Source Control 

module within MicroDrainage to be 3980m3 and the results are included within Appendix E.  
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3 Surface Water Strategy 

3.1 Drainage Hierarchy 

3.1.1 Prevailing local and national guidance suggests that surface water runoff from a development should be 

disposed of as high up the following hierarchy as reasonably practicable: 

➢ Water reuse, where a need is identified 

➢ Into the ground (infiltration), where ground conditions permit 

➢ To a surface water body 

➢ To a surface water sewer, highway drain, or another drainage system 

➢ To a combined sewer 

3.1.2 The aim of this approach is to manage surface water runoff close to where it falls and mimic natural 

drainage as closely as possible.  

3.1.3 As discussed within Section 2.2 of this report, it is considered at this stage that, subject to further testing, 

it is unlikely that infiltration will be a feasible means of wholesale disposal of surface water runoff falling 

on the site.  

3.1.4 Given that discharging surface water generated by areas of hardstanding of the proposed development 

via infiltration is considered, at this stage, to be unlikely, it is proposed to discharge surface water into 

the various watercourses adjacent to the site. 

3.1.5 It is considered that the drainage hierarchy assessment is satisfied by the above.  

3.1.6 The locations and routes of outfall are shown on the drainage strategy drawing presented in Appendix 

F.  

3.2 Surface Water Attenuation 

3.2.1 The overall site application area is approximately 33ha. This includes development space, public open 

space and associated road infrastructure. The development plots, including associated internal highways 

and green spaces comprise approximately 14.2ha. Of this area, the site has been divided into 6 functional 

catchments. A strategic attenuation wetland has been provided for each catchment with consideration of 

the SuDS treatment train. It should be noted that these catchments will be highly subject to phasing and 

order of delivery of parcels within the overall development. 

3.2.2 Residential plots have been given an assumed impermeability of 65% which accounts for dwelling 

footprint, driveways, access etc. and excludes areas given over to garden and communal green spaces. 

These figures may change during detailed design but represent a conservative approach for the current 

strategy.  

3.2.3 Educational areas within the site have been assigned a 60% impermeability. 

3.2.4 The total impermeable area contributing to the drainage system is estimated as 10.64ha. Corresponding 

catchment variables are included for reference on the drainage strategy drawing included as Appendix 

F.  

3.2.5 As a runoff rate restriction is required, it is necessary to provide surface water attenuation to balance the 

excess volume in a safe manner. Sufficient storage is provided for events up to the 1 in 100-year storm 

with a 40% allowance for climate change. This allowance accords with the peak runoff factors for the 

Soar Management Catchment Plan produced by DEFRA. 

3.2.6 In order to balance the excess surface water runoff generated by the proposed development in a 

sustainable way, storage will be provided through vegetated attenuation basins. The breakdown of 
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impermeable areas for the catchments, along with the corresponding discharge rates and approximate 

attenuation volumes is provided in Table 3-1. 

Table 3-1  Plot Areas, Runoff Rates, and Volumes of Attenuation 

Catchment 
Total Area 

(ha) 
Impermeable Area (ha) Discharge Rate (l/s) 

Peak Volume of Attenuation 
(m3) under Critical 100-year 

Event 

A 2.04 1.46 8.8 1318 

B 2.90 2.07 12.4 1840 

C 2.67 1.91 11.5 1693 

D 4.36 2.83 18.7 2492 

E 1.93 1.38 8.3 1249 

F 1.38 0.99 5.9 837 

Total 15.28 10.64 65.6 9429 

 

3.2.7 The storage volume required for the catchments have been shown to be provided by numerous strategic 

attenuation areas across the site. Calculations outlining the above are shown in Appendix G. 

3.2.8 Although ultimately subject to detailed design, the basins will are proposed to have areas of permanent 

water under normal conditions and will full up under significant storm events prior to discharge into the 

receiving watercourse at the catchment greenfield rate.  

3.2.9 The wetlands provide sufficient storage capacity for all rainfall events up to the 1 in 100-year event, 

including a 40% increase in rainfall intensity to account for climate change in line with the Environment 

Agency’s latest guidance on such allowances for the Soar Management Catchment. The storage 

volumes are calculated based on the restrictions outlined in Table 3-1. 

3.2.10 In addition to this primary purpose, the attenuation basins will treat the water by naturally filtering out 

contaminants, provide a pleasant green landscape when not attenuating runoff and enhance biodiversity 

through wildflower planting and the associated habitats that offers. This achieves all 4 pillars of good 

SuDS design. Despite this, it is considered that a second level of treatment is required, especially for 

areas in which the spine road is included. This could take the form of conveyance features e.g. swales 

and filter drains or dedicated areas dedicated as surface level filter strips adjacent to areas of 

hardstanding.  

3.2.11 An assessment in line with CIRIA SuDS Manual C753’s simple index approach shows that the two 

suggested stages of treatment (wetland and filter drain) are sufficient to treat the critical pollution hazard 

proposed within the site (the central spine road). This is summarised in Appendix H. 

3.2.12 The conceptual surface water layout for the development shows the indicative locations of the attenuation 

basins and SuDS features. This has been included for reference as Appendix F.  

3.3 Runoff Volume Control  

3.3.1 The Non-Statutory Technical Standards for Sustainable Drainage Systems S4-S6 states that where 

reasonably practicable 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.  

3.3.2 As the site intends to restrict runoff to the equivalent greenfield QBAR rate for all storm events up to and 

including the 100-year 6-hour plus climate change event, the volumetric criteria for the Non-Technical 

Standards for Sustainable Drainage Systems are met, and provision of long-term storage is not required.  
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3.4 SuDS Features  

3.4.1 The proposed strategy is based on sustainable drainage principles, employing SuDS features to manage 

the surface water runoff across the site. Principally, all surface water will ultimately drain through strategic 

attenuation features and enter local watercourses in the immediate vicinity of the site. 

3.4.2 Whilst the attenuation wetlands are principally designed to address the quantity of water that is to be 

attenuated, they also have water quality benefits, especially if planted with appropriate vegetation. They 

can also provide additional habitats for wildlife, increasing biodiversity and can increase the amenity of 

the immediate area. 

3.4.3 A wide variety of other SuDS features should also be implemented across the development as the design 

progresses and this could include, but is not limited to; 

➢ Water butts 

➢ Swales 

➢ Rainwater harvesting systems 

➢ Rainwater gardens 

➢ Permeable Paving 

➢ Filter drains 

➢ Silt traps 

➢ Sump gullies  

3.4.4 It is recommended that the final layout uses the proposed road infrastructure to provide drainage 

exceedance (overland flood flow) routes through the development and towards the attenuation basins 

for events in excess of the capacity of the drainage system. 

3.5 Water Quality 

3.5.1 The Simple Index Approach for assessing pollution prevention outlined in the SuDS Manual has been 

used to quantify the water quality impacts of the proposed SuDS solution to determine their effectiveness. 

3.5.2 The proposed use of the development would be considered a medium pollution hazard level due to the 

anticipated traffic using the proposed spine road so pollution values have been obtained from the SuDS 

Manual and compared to the mitigation index values as per Table 3-2. A summary of the Simple Index 

Approach is included for reference Appendix H.  

Table 3-2  SuDS Mitigation Indices (from CIRIA SuDS Manual) 

SuDS 

Component 

Mitigation Indices 

Total Suspended Solids Metals Hydrocarbons 

Land Use Pollution Index 0.7 0.6 0.7 

Wetland 0.7 0.7 0.5 

Filter Drain 0.4 0.4 0.4 

SuDS Mitigation Index 0.9 0.9 0.7 

Mitigation Requirement Met? Yes Yes Yes 

 

3.5.3 It is therefore considered that when catchments contain areas of the spine road through the site, a 

strategic wetland provides adequate treatment to runoff when paired with a secondary SuDS feature. 

Consideration surrounding how this will be delivered will required take place at detailed design stage for 

the spine road and associated development parcels. 

3.6 Maintenance and Adoption 

3.6.1 For the proposed surface water drainage system to function correctly, it will need to be appropriately 

maintained. There are several possibilities for these maintenance responsibilities, they are; 
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➢ Severn Trent Water, as the local sewerage undertaker. 

➢ The LLFA or SuDS Approval Body (SAB) (if section 3 of the FWM Act 2010 is enacted) 

➢ A private management company.  

3.6.2 Furthermore, there are 3 discrete components to the system – the pipe network, the principal SuDS 

(strategic attenuation features) and ancillary SuDS (any conveyance or localised attenuation features). 

3.6.3  A situation may arise whereby one of the bodies adopts a specific part of the network (the pipe network 

for example) but not one of the other components. In this case, a combination of adopting bodies may 

be required and agreements should be put in place to reflect this.  

3.6.4 The maintenance schedule for the network must be comprehensive and detail the specific maintenance 

requirements for each element of the drainage system. The CIRIA SuDS Manual has extensive 

information relating to the maintenance of SuDS which should be consulted when specifying the 

requirements.  

3.6.5 For pipes, manholes and gullies, both general best practice and specific manufacturer maintenance 

protocols should be followed. Example maintenance activities and frequencies for the proposed SuDS 

features are included below. 

Table 3-3 Recommended Maintenance Activities for Filter Drains 

Maintenance 
Schedule  

Required Action Typical Frequency  

 

 

 

 

Regular Maintenance 

Remove litter (including leaf litter) and debris 
from filter drain surfaces, access chambers and 
pre-treatment devices  

Monthly (or as required) 

Inspect filter drain surface, inlet/outlet pipework 
and control systems for blockages, clogging, 
standard water and structural damage 

Monthly 

Inspect pre-treatment systems, inlets and 
perforated pipework for silt accumulation, and 
establish appropriate silt remove frequencies  

Six monthly 

Remove sediment from pre-treatment devices Six monthly, or as required 

 

 

 

Occasional 
Maintenance 

Remove or control tree roots where they are 
encroaching the sides of the filter drain, using 
recommended methods (eg NJUG, 2007 or BS 
3998:2010) 

As required 

At locations with high pollution loads, remove 
surface geotextile and replace, and wash or 
replace overlying filter medium  

Five yearly, or as required 

Clear perforated pipework of blockages As required 
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Table 3-4 Recommended Maintenance Activities for Strategic Attenuation Wetlands 

Maintenance 
Schedule  

Required Action Typical Frequency  

 

 

 

 

 

 

 

 

 

 

Regular Maintenance 

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  

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 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 outlets pool – where 
provided 

Annually (as set out in 
Chapter 23) 

 

 

Occasional 
Maintenance 

Reseed areas of poor vegetation growth  As required 

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

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 

 

 

 

Remedial actions 

Repair erosion or other damage by reseeding or 
re-turfing  

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 

 

3.7  SuDS Integration Strategy 

3.7.1 A robust SuDS strategy has been designed for the site that can be followed by future applicants for 

reserved matters application as the development of parcels within the overall development come forward. 

SuDS features are to be an integral part of any future development, and so need to form an important 

part of any detailed drainage design. The SuDS features need to achieve the four pillars of good SuDS 

design, by managing both water quantity and quality, whilst providing amenity and biodiversity benefits. 

3.7.2 Alongside the strategic drainage features set out as part of the presented drainage strategy, additional 

SuDS measures could be included, which are currently not shown given the level of detail within the 

submitted proposals. Subject to the evolution of the detailed design of the proposed development, various 

measures can be incorporated into individual plots (houses), into the wider street scene and alongside 
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primary road infrastructure. A list of potential measures deemed appropriate at this stage are presented 

in Table 3-5, and it is recommended that, where possible and appropriate, a variety of these measures 

are incorporated into the scheme at detailed design. Where it is not possible, full justification must be 

given as to their exclusion. 

Table 3-5 Relevant SuDS Features for Exploration and Potential Inclusion at Detailed Design 

SuDS 
Techniques 

Applicable On-
Plot 

Applicable on 
Street Level 

Applicable for 
Primary Roads 

Comments 

Rainwater 
Harvesting 

✓ x x 
Individual properties to have 

rainwater butts/planters.  

Permeable 
Pavements 

✓ ✓ ✓ 

Driveways and hard landscaping 
within plots should be porous 

paving. Sections of streets could be 
designed with permeable surfacing 

and storage subbase. 

Bioretention 
systems 

✓ ✓ ✓ 

Can be applied throughout the 
scheme, as part of tree pits or 

raingardens in driveways, within 
streets or on primary road network. 

Filter Strips ✓ ✓ x 
Placed on driveways, adjacent to 

parking areas of alongside smaller 
streets 

Filter Drains x ✓ ✓ 
Can be used as storage, treatment 

and conveyance for road runoff. 

Trees x ✓ ✓ 
Can be used within streets to 
promote natural surface water 

management. 

Swales x ✓ ✓ 
Where space allows, swales are to 

be used as a means of storage, 
treatment and conveyance. 

Attenuation 
Basins 

x x ✓ 

Additional basins beyond the current 
strategy could provide intermediate 
control and treatment of runoff from 

primary road network. 

 

3.7.3 Given the provisions of the strategic storage within the development to attenuate large volumes of surface 

water runoff generated by longer events, it is proposed that any additional SuDS measures that are to 

be included within the proposal should focus on providing short term storage, more intense events to 

ease capacity issues within the surface water network serving the wider scheme. 

3.8 Northern Catchment Connectivity 

3.8.1 Subsequent to examination by Leicestershire County Council, as Lead Local Flood Authority, 

investigation has taken place to assess connectivity of flows between the north and south of Burroughs 

Road in the vicinity of the outfalls from Catchments A and B. 

3.8.2 No positive drainage can be observed crossing under Burroughs Road, and it can be seen that the 

surface water discharged from development to the North outfalls into the ditch (seen below in Figure 3.1) 

north of Burroughs Road. 
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          Figure 3.1 View eastward of the Ditch on the northern side of Burroughs Road 

3.8.3 It is proposed that positive connectivity is ensured for catchments north of Burroughs Road by providing 

a culvert, or similar feature to allow conveyance of this surface water to the south.  

3.8.4 The above can be seen in Appendix F.  
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4 Foul Water Drainage  

4.1.1 As the site is currently undeveloped, there is no existing foul network serving the site and there are no 

identified public sewers within the site boundary. However, there is an extensive network serving Ratby 

to the east of the site, which may provide points of connection for foul water from the proposed 

development as per the Severn Trent Water records included as Appendix C.  

4.1.2 For the foul strategy, it is proposed to use foul gravity sewers to convey generated foul water to a low 

point at the southern end of the site, at which point a pumping station will be used to pump flows to 

Severn Trent Water’s preferred connection point. 

4.1.3 Consultation with Severn Trent is ongoing with regards to this connection and will likely require upgrade 

works to the existing network. This is anticipated to take place subsequent to granting of planning 

permission, obliging STW to provide capacity. 

4.1.4 All foul connections to the existing public sewerage system will need to be approved by Severn Trent 

Water in accordance with Section 106 of the Water Industry Act. An application for the connections will 

need to be submitted to Severn Trent Water in due course to obtain approvals prior to the commencement 

of works.  
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5 Conclusions & Recommendations 

5.1.1 This report and supporting appendices demonstrate that an appropriate surface water drainage strategy 

has been developed for the site based on sustainable drainage principles in line with the relevant local 

and national policy and standards.  

5.1.2 This Sustainable Drainage Report is intended to support an Outline Planning Application and as such 

the level of detail included is commensurate with the nature of the proposals. Table 5-1 provides a 

summary of key information.  

Table 5-1  Summary of Key Information 

Topic Existing Site  Proposed Development  

Site Area (ha) 33 14.2 

Impermeable Area (ha) 0 10.6 

Number of Sub-
Catchments 

- 6 

Outfall Location(s) Local Watercourses Local Watercourses 

 

 

Peak Runoff Rate (l/s) 

QBAR 60.9 

60.9 

 

1 in 30-year 125.7 

1 in 100-year 156.5 

Proposed Storage Volume 
(m³) 

-  

SuDS Features - Wetlands 

Filter Drains 

Swales 

Other conveyance features 

Maintenance 
Responsibilities  

Landowner Landowner 

Operators 
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Appendix A  Topographic Survey 
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BG8     451096.834     305926.444     89.691

BG9     451039.791     305955.536     95.287

WC8    450418.168     306167.586     93.091   

WC9    450356.097     306175.781     92.706
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Appendix B  Development Masterplan 
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TREES

Tree Type

Shrub Type Hedging

Abbrev. Number Density (m²) Size

Number Density (m²) SizeAbbrev.

PLANTING SCHEDULE

All Nursery Stock
The British Standard recommendadtion for nursery stock are in BS 3936: pts t5.  Planting of trees and shrubs should be carried out in accordance with BS 4428 and good horticultural
practice. If areas for planting have been left fallow prior to planting, they should be treated with a systemic non selective herbicide 1 month before starting cultivation.  Application by
knapsack sprayer.

Trees
Tree pits to be excavated to a depth of 1m x 1m and a wooden stake applied at the time of planting. Ensure soil within the tree pit is loosened to allow for emerging roots to expand.
Ensure that the tree is placed in the pit at the proper height, as the majority of the roots on the newly planted tree will develop in the top 300mm of soil. Back fill the pit about
one-third full and gently but firmly pack the soil around the base of the tree ensuring that the tree is straight. Fill the remainder of the hole, taking care to firmly pack soil to eliminate
air pockets that may cause roots to dry out. To avoid this problem, add the soil a few inches at a time and settle with water. Continue this process until the hole is filled and the tree is
firmly planted. It is not recommended to apply fertilizer at the time of planting. Newly planted trees should be watered at the time of planting. In addition, during the first three
growing seasons, they should be watered fortnightly in the absence of rain (a minimum of 10 times during the growing season) and more often during the height of the summer. Trees
and their stakes should be checked regularly during the first 12 months following implementation. All weed growth should be removed from around tree trunks at regular monthly
intervals during the growing season with the debris removed from site. Trees that fail during the first 24 months including those that die as a result of frost damage should be replaced.
Following the first 24 months trees and stakes should be checked once yearly in late autumn when stake removal and light pruning should be carried out if necessary.

Hedge Planting
Planting to be in two staggered rows with 30cm between plants in a row and 45cm between each row wih the post and wire fence in between. Plants to be pit planted with pits of an
adequate size to take roots untrimmed and to be back filled with soil from the pit.  The plants are to be firmed in so that a gentle tug will not remove them from the soil.  Plastic spiral
shelter protection complete with 30cm stakes to be erected on each plant immediately after planting. All hedging areas should be covered with 50mm of good quality clean bark mulch.
Hedge areas should be checked regularly during the first 24 months following implementation. The newly planted hedge plants should be watered at the time of planting and weekly
thereafter in the absence of rain. All weed growth should be removed at regular monthly intervals during the growing season with the debris removed from site. A herbicide treatment
should be applied once yearly during the early growing season, such as Glyphosate 360, to control perennial weeds. All shrubs that fail during the first 24 months including those that
die as a result of frost damage should be replaced. Following the first 12 months the plants should be pruned only when necessary. Long term the hedge should be maintained at 2m
height.

Shrub Planting
All shrub areas should be covered with 50mm of good quality clean bark mulch. Shrub areas should be checked regularly during the first 24 months following implementation. The
newly planted shrubs should be watered at the time of planting and weekly thereafter in the absence of rain. All weed growth should be removed at regular monthly intervals during
the growing season with the debris removed from site. A herbicide treatment should be applied once yearly during the early growing season, such as Glyphosate 360, to control
perennial weeds. All shrubs that fail during the first 24 months including those that die as a result of frost damage should be replaced. Following the first 12 months the plants should
be pruned only when necessary.

Standard and Specifications for Topsoil to BS 3882, 1994
Purpose:  To represent the chemical and physical properties of ideal topsoil
Texture BS3882 figure K1: Sandy Loam, screened
Organic Matter: Typically 5% but application dependant
Crumb structure: To be made of discernable crumbs, typically 2-7mm diameter each comprising an aggregation of soil particles
Stone content:  Minimal with size no greater than 50mm in any dimension.
Weed content:  Free of perennial weeds and perennial weed seed
Foreign Matter:  On visual inspection free of fragments, sharps, weed roots, sticks, straw, subsoil, pieces of brick, concrete, glass, wire, large lumps of clay, vegetation or similar.

1) Good quality weed free top soil should be evenly spread at a depth 150mm for grass areas, 350mm for shrub areas and 1000mm for trees.
2) The subsoil shall be tilled to a depth of 150mm before placement of topsoil.
3) Topsoil Application
i) When topsoiling, maintain needed erosion and sediment control practices.
ii) Topsoil shall be uniformly distributed and lightly compacted to a minimum thickness of 100mm. Any irregularities in the surface resulting from topsoiling or other operations shall be
corrected in order to prevent the formation of depressions or water pockets.
iii) Topsoil shall not be placed while the topsoil is in a frozen or muddy condition, when the the subsoil is excessively wet or in a condition that may otherwise be detrimental to proper
grading and seedbed preparation.

Maintenance Schedule
Trees - Newly planted trees should be watered at the time of planting. In addition, during the first three growing seasons, they should be watered fortnightly in the absence of rain (a
minimum of 10 times during the growing season) and more often during the height of the summer. Trees and their stakes should be checked regularly during the first 12 months
following implementation. All weed growth should be removed from around tree trunks at regular monthly intervals during the growing season with the debris removed from site.
Trees that fail during the first 24 months including those that die as a result of frost damage should be replaced. Following the first 24 months trees and stakes should be checked once
yearly in late autumn when stake removal and light pruning should be carried out if necessary.
Hedges and shrub areas - Newly planted hedges and shrub areas should be checked regularly during the first 12 months following implementation. Newly planted hedge plants should
be watered at the time of planting and weekly thereafter in the absence of rain. All weed growth should be removed at regular monthly intervals during the growing season with the
debris removed from site. A herbicide treatment should be applied once yearly during the early growing season, such as Glyphosate 360, to control perennial weeds. All plants that fail
during the first 12 months including those that die as a result of frost damage should be replaced. Following the first 12 months the shrub areas should be pruned only when necessary.
Long term the hedge should be maintained at 2m in height.
Marginal plants - Little maintenance is usually required in the first 1-3 years of establishment apart from the annual clearance of invasive weeds in September - November and to
ensure that the filtering capacity is maintained.
Wildflower meadow areas - Before sowing or planting, the soil should be broken up and be relatively free-draining. It can then be raked over to a firm and fine tilth.  The best times for
sowing are March through to May or in the autumn. Sow only a small amount of seed per square metre (4g) using a hand operated lawn fertilizer spreader. After sowing the seed
should be raked in and then rolled/trodden in. It is worth noting that the grasses and wild flowers will take some time to get established with the real benefit in the second year rather
than the first year of establishment. Once established the meadow should be cut three times in the spring of the year. After this leave it should be left until all the summer flowers are
over (normally in the early autumn.) Some species will flower twice and so it may need a second cut in the late autumn. A 1 metre maintenance strip should be kept short with regular
mowing (every two week or when needed) where adjacent to footpaths.

CM 1637

90-120cm Bare Root3

Crataegus monogyna

IA 547 3Ilex aquafolium

CACorylus avellana 547

3

Quercus robur QR 24 specimen Heavy standard (rootballed) 14-16 cm girth, 2m clear stem

Sorbus aucuparia SA 67 specimen Heavy standard (rootballed) 14-16 cm girth, 2m clear stem

547 3PSPrunus spinosa

90-120cm Bare Root

90-120cm Bare Root

90-120cm Bare Root

Shrub Type Number Density (m²) SizeAbbrev.

60 -90cm Bare Root3BSBuxus sempervirens 1534

Betula pendula BP 15 specimen Heavy standard (rootballed) 14-16 cm girth, 2m clear stem

60 -90cm Bare Root3HRHebe rakaiensis 150

60 -90cm Bare Root5HHAHedra helix 'Aborescens' 1095

Marginal Plant Type Number Density (m²) SizeAbbrev.

9cm Bare Root5CPCaltha palustris (marsh marigold) 125

9cm Bare Root5FUFilipendula ulmaria (meadow sweet) 125

9cm Bare Root5IPIris pseudacorus (yellow flag iris) 120

9cm Bare Root5TFThalictrum flavum 60
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Figure:

DNS 01.3E Soft Landscape Plan
Location:

Land off Markfield Road, Ratby

For Planning Purposes Only

Scale 1:500 @ A1

Rev A: Self build plots added, new plant species added 27-05-2020

Acer camprestre AC 06 specimen Heavy standard (rootballed) 14-16 cm girth, 2m clear stem

60-90cm Bare Root3

PRRPhotinia Red Robin 525 90-120cm Bare Root3

RRRosa rugosa 115 90 -120cm Bare Root3

LALavendula agustofolia 'Hidcote' 371

Rev B: Self build removed and replaced as previous layout 03-06-2020

Tree root barrier (Terram
rootguard barrier plus or

similar)

Pavement

Rev C: Scheme and plant numbers revised following alterations to access roads 06-09-2020
Rev D: Changes to tree species, areas of wildflower grassland and 4m grassland margins to woodland added as requested by the county ecologist 21-09-2020

Traditional British Native Wild Flower Meadow Mix

Borage 0.2% Corn Poppy (Papaver Rhoeas) 1.0%, Cornflower ( Centaurea Cyanus) 2.8%, Musk Mallow ( Malva Moschata) 1.6%, Ox Eye Daisy (Leucanthemum Vulgare) 1.2%, Red Campion
(Silene Dioica) 2.4%,Wid Red Clover 1.0%, Ribwort Plantain (Plantago lanceolata) 2.4%, Salad Burnet (Sanguisorba Minor) 2.4%,Self heal ( Prunella vulgaris) 1.0%, White Campion ( Silene
Alba) 2.0%, Yarrow, (Achillea Millefolium) 2.0% Browntop bent 5% Crested Dogstail 5%, Sheeps Fescue, 23%, Chewings Fescue 25%, Slender Creeping Red Fescue 20%, Yellow oat Grass 1%,
Sweet Vernal Grass 1%

4 grams per (m²)10 kilo pack Native Wild Flower Meadow Seed Mix

Rev E: Minor change to highway design at front of plots 71 and 72 and change to plant numbers (HHA), revisions to RCP locations 19-10-2020
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Recreational Routes (Indicative)

Existing Vegetation

Existing Public Rights of Way

Primary School (1FE) 1.0ha

Drainage Basins

Access Points
(See application plans for access drawings)

Primary Street - Access Road (Indicative alignment)

Residential Development  
(Residential (13.5ha) c. 470 Units @ 35 dph)

KEY

Site Boundary 32.7ha

Green Infrastructure 17ha
(Includes retained vegetation, new planting,
habitat creation, accessible green space and
drainage basins)

National Forest Planting Area
(As part of Lagan Homes - 20/00462/FUL)

Structural Planting (Indicative)

Community Hub 0.2ha

Children's Equipped Play

Section of Burroughs Road to be pedestrian-cycle
only

(Residential (12.9ha) c. 450 Units @ 35 dph + 0.6ha Extra CareEC

Additional Pond

NOTES

Capacity masterplan based of topographical data, see drawing;
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Cover
Level Purpose Year Laid

Pipe
ShapeMaterial Gradient

Invert Level
Downstream Min Size

Invert
Level

UpstreamReference Max Size

SK51057810 0 0 S <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51057906 0 0 F <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51056905 0 0 S <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51057905 0 0 F <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51057809 0 0 S <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51056908 0 0 F <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51056813 88.193 84.114 F C 300 <UNK> 16.84 31/12/1899 
00:00:00

VC0

SK51057812 0 0 S <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51057907 0 0 F <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51056907 0 0 S <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51057901 0 0 S <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51057819 0 0 F <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51057808 0 0 S <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51057903 0 0 S <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51056904 0 0 S <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51057818 0 0 F <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51056810 0 0 S <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51056812 0 0 F <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51057704 <UNK> <UNK> F C 150 0 0 06/07/2010 
00:00:00

U0

SK51057908 0 0 F <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51056909 0 0 F <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51057816 0 0 F <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51056911 0 0 F <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51057815 0 0 F <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51057904 0 0 S <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51057902 0 0 S <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51057821 0 0 S C 150 0 0 10/08/2010 
00:00:00

VC0

SK51056811 0 0 S <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51057822 0 0 S <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51056906 0 0 S <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51057806 0 0 S <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51057814 0 0 F <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51066002 0 0 S <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>90.5999

SK51056910 0 0 F <UNK> 0 0 0 31/12/1899 
00:00:00

<UNK>0

SK51057609 <UNK> <UNK> S <UNK> <UNK> <UNK> 0 31/12/1899 
00:00:00

<UNK><UNK>

SK51058704 <UNK> <UNK> F <UNK> <UNK> <UNK> 0 31/12/1899 
00:00:00

<UNK><UNK>

SK51061304 <UNK> 100.71 S <UNK> <UNK> <UNK> 0 31/12/1899 
00:00:00

<UNK>107.15

SK51056201 72.32 72.02 C C 525 <UNK> 273.33 31/12/1899 
00:00:00

U75.4199

SK51057506 <UNK> <UNK> S <UNK> <UNK> <UNK> 0 31/12/1899 
00:00:00

<UNK><UNK>

SK51062103 <UNK> <UNK> S <UNK> <UNK> <UNK> 0 31/12/1899 
00:00:00

<UNK>99.2799

SK51054201 72.77 72.56 C C 525 <UNK> 250.52 31/12/1899 
00:00:00

U76.22

SK51053201 73 72.77 C C 525 <UNK> 407.74 31/12/1899 
00:00:00

U76.18

SK51064005 <UNK> 90.89 F <UNK> <UNK> <UNK> 0 31/12/1899 
00:00:00

<UNK><UNK>

SK51057610 <UNK> <UNK> F <UNK> <UNK> <UNK> 0 31/12/1899 
00:00:00

<UNK><UNK>

SK51058507 <UNK> <UNK> S <UNK> <UNK> <UNK> 0 31/12/1899 
00:00:00

<UNK><UNK>
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Appendix D  Greenfield Runoff Rate Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Greenfield runoff rate
estimation for sites

www.uksuds.com | Greenfield runoff tool

Calculated by: Henry McColl

Site name: Ratby Phases 3 & 4

Site location: Leicestershire

Site Details
Latitude: 52.65162° N

Longitude: 1.25372° W

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

Reference: 203887378

Date: May 28 2024 09:23

Runoff estimation
approach

FEH Statistical

Site characteristics
Total site area (ha): 1

Methodology
Q  estimation method: Calculate from BFI and SAAR

BFI and SPR method: Specify BFI manually

HOST class: N/A

BFI / BFIHOST: 0.345

Q  (l/s):

Q  / Q  factor: 1.12

Hydrological
characteristics Default Edited

SAAR (mm): 665 665

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 offsite

would normally be preferred for disposal of

surface water runoff.

Greenfield runoff rates Default Edited

MED

MED

BAR MED

BAR

BAR



Q  (l/s): 4.29

1 in 1 year (l/s): 3.56

1 in 30 years (l/s): 8.58

1 in 100 year (l/s): 11.02

1 in 200 years (l/s): 13.04

This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com. The use

of this tool is subject to the UK SuDS terms and conditions and licence agreement , which can both be found at

www.uksuds.com/terms-and-conditions.htm. The outputs from this tool are estimates of greenfield runoff rates. The use of

these results is the responsibility of the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency,

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

drainage scheme.

BAR
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Appendix E  Greenfield Runoff Volume Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Pell Frischmann Page 1
5 Manchester Square
London
W1U 3PD
Date 28/05/2024 12:10 Designed by JNicholson
File 109003 Greenfield Volume.SRCX Checked by
Innovyze Source Control 2020.1

Greenfield Runoff Volume

©1982-2020 Innovyze

FSR Data

Return Period (years) 100
Storm Duration (mins) 360

Region England and Wales
M5-60 (mm) 20.000

Ratio R 0.400
Areal Reduction Factor 1.00

Area (ha) 14.200
SAAR (mm) 700

CWI 100.320
Urban 0.000
SPR 47.000

Results

Percentage Runoff (%) 44.81
Greenfield Runoff Volume (m³) 3977.272
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Appendix F  Conceptual Drainage Strategy 
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TBC ON SITE
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ATTENUATION

APPROXIMATE
AREA OCCUPIED
BY PHASE 1
ATTENUATION

PHASE 2 OUTFALL
ROUTE TO BE

CONSIDERED IN
PHASE 3/4

PROPOSALS

APPROX. OUTFALL
LEVEL - 97.40

APPROX. OUTFALL
LEVEL - 96.90

APPROX. OUTFALL
LEVEL - 85.60

APPROX. OUTFALL
LEVEL - 82.50

CATCHMENT C
NET DEVELOPMENT AREA - 2.67ha
ASSUMED IMPERMEABILITY* - 1.91ha
(FIGURE INCLUDES 10% URBAN CREEP)
EQUIVALENT QBAR RATE** - 11.5l/s
REQUIRED STORAGE*** - 1693m3

CATCHMENT D
NET DEVELOPMENT AREA - 4.36ha (Education
and Residential)
ASSUMED IMPERMEABLE AREA* - 2.83ha
(FIGURE INCLUDES 10% URBAN CREEP)
EQUIVALENT QBAR RATE** - 18.7l/s
REQUIRED STORAGE*** - 2492m3

CATCHMENT E
NET DEVELOPMENT AREA - 1.93ha
ASSUMED IMPERMEABILITY* - 1.38ha
(FIGURE INCLUDES 10% URBAN CREEP)
EQUIVALENT QBAR RATE** - 8.3l/s
REQUIRED STORAGE*** - 1249m3

CATCHMENT F
NET DEVELOPMENT AREA - 1.38ha
ASSUMED IMPERMEABILITY* - 0.99ha
(FIGURE INCLUDES 10% URBAN CREEP)
EQUIVALENT QBAR RATE** - 5.9l/s
REQUIRED STORAGE*** - 837m3

CATCHMENT B
NET DEVELOPMENT AREA - 2.90ha
ASSUMED IMPERMEABLE AREA* - 2.07ha
(FIGURE INCLUDES 10% URBAN CREEP)
EQUIVALENT QBAR RATE** - 12.4l/s
REQUIRED STORAGE*** - 1840m3

ATTENUATION BASIN
TOP OF BANK - 99.00

BED LEVEL - 97.50
FOOTPRINT (INCLUDING MAINTENANCE TRACK) - 2241m3

ATTENUATION BASIN
TOP OF BANK - 89.00

BED LEVEL - 87.50
FOOTPRINT (INCLUDING MAINTENANCE TRACK) - 2462m3

ATTENUATION BASIN
TOP OF BANK - 85.0

BED LEVEL - 83.5
FOOTPRINT (INCLUDING MAINTENANCE TRACK) - 2390m3

ATTENUATION BASIN
TOP OF BANK - 84.50

BED LEVEL - 83.00
FOOTPRINT (INCLUDING
MAINTENANCE TRACK) -

2001m3

ATTENUATION BASIN
TOP OF BANK - 84.80
BED LEVEL - 83.30
FOOTPRINT (INCLUDING
MAINTENANCE TRACK) -
3410m3

ATTENUATION BASIN
TOP OF BANK - 98.20
BED LEVEL - 96.70
FOOTPRINT (INCLUDING MAINTENANCE TRACK) - 2480m3
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Project

MARKFIELD ROAD, RATBY
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ARCHITECT/CLIENT/CONTRACTOR

     GENERAL NOTES

G1. DO NOT SCALE THIS DRAWING.

G2. ANY DIMENSIONAL DISCREPANCIES SHOULD BE
       NOTIFIED TO THE ENGINEER IMMEDIATELY.

G3. ALL DIMENSIONS ARE IN MILLIMETRES - (mm)
       ALL LEVELS ARE IN METRES - (m) AND ARE ABOVE
       ORDNANCE DATUM AT NEWLYN, CORNWALL UNLESS
       NOTED OTHERWISE.

G4. NORTH SHOWN INDICATIVE ONLY

G5. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH
       ALL RELEVANT; SPECIFICATIONS; DRAWINGS; DETAILS
       AND OTHER DESIGN INFORMATION.

G6. ALL DRAWINGS AND WRITTEN MATERIAL CONTAINED
       WITHIN, CONSTITUTE ORIGINAL AND UNPUBLISHED
       WORK OF THE ENGINEER AND MAY NOT BE DUPLICATED,
       USED, REPRODUCED OR DISCLOSED WITHOUT WRITTEN
       CONSENT OR EXPRESS PERMISSION FROM THE
       ENGINEER.

G7. ALL INFORMATION CONTAINED IN THIS DOCUMENT IS
       COPYRIGHT ©

G8. WHERE THE CONTRACTOR UNDERTAKES OR ENGAGES 
A THIRD PARTY TO UNDERTAKE TEMPORARY WORKS 
DESIGN, OR VARIES THE PELL FRISCHMANN DESIGN IN ANY

WAY, THEN THE CONTRACTOR WILL TAKE FULL 
RESPONSIBILITY AND LIABILITY FOR ALL DESIGN 

ASPECTS, INCLUDING A DESIGN RISK ASSESSMENT. THE 
CONTRACTOR SHALL INFORM PELL FRISCHMANN OF ANY 
PROPOSED VARIANCES TO THE DESIGN.

     STRATEGY  NOTES

*RESIDENTIAL DEVELOPMENT HAS BEEN ASSUMED AT 65%

*EDUCATION DEVELOPMENT HAS BEEN ASSUMED AT 60%

**QBAR HAS BEEN CALCULATED AS 4.29l/s/ha

***REQUIRED STORAGE ASSESSED FOR THE 100 YEAR + 40%
CLIMATE CHANGE EVENT



Land West of Ratby 

Sustainable Drainage Report 

 

  0 

Appendix G  Attenuation Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Pell Frischmann Page 1
5 Manchester Square
London
W1U 3PD
Date 28/05/2024 12:11 Designed by JNicholson
File Catchment B.SRCX Checked by
Innovyze Source Control 2020.1

Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Winter 0.528 0.528 12.4 0.0 12.4 703.6 O K
30 min Winter 0.676 0.676 12.4 0.0 12.4 922.6 O K
60 min Winter 0.818 0.818 12.4 0.0 12.4 1143.0 O K
120 min Winter 0.973 0.973 12.4 0.0 12.4 1396.1 O K
180 min Winter 1.065 1.065 12.4 0.0 12.4 1550.2 O K
240 min Winter 1.124 1.124 12.4 0.0 12.4 1652.3 O K
360 min Winter 1.190 1.190 12.4 0.0 12.4 1767.8 O K
480 min Winter 1.219 1.219 12.5 0.0 12.5 1819.0 Flood Risk
600 min Winter 1.229 1.229 12.5 0.0 12.5 1836.8 Flood Risk

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

15 min Winter 138.460 0.0 672.2 0.0 26
30 min Winter 91.070 0.0 870.7 0.0 41
60 min Winter 56.875 0.0 1154.4 0.0 70
120 min Winter 35.332 0.0 1430.4 0.0 128
180 min Winter 26.592 0.0 1607.9 0.0 186
240 min Winter 21.604 0.0 1731.7 0.0 244
360 min Winter 15.907 0.0 1880.0 0.0 360
480 min Winter 12.670 0.0 1939.8 0.0 476
600 min Winter 10.563 0.0 1941.5 0.0 590
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Summary of Results for 100 year Return Period (+40%)
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

720 min Winter 1.228 1.228 12.5 0.0 12.5 1835.2 Flood Risk
960 min Winter 1.207 1.207 12.4 0.0 12.4 1798.7 Flood Risk
1440 min Winter 1.135 1.135 12.4 0.0 12.4 1671.1 O K
2160 min Winter 1.033 1.033 12.4 0.0 12.4 1495.7 O K
2880 min Winter 0.940 0.940 12.4 0.0 12.4 1340.8 O K
4320 min Winter 0.758 0.758 12.4 0.0 12.4 1048.7 O K
5760 min Winter 0.591 0.591 12.4 0.0 12.4 795.7 O K
7200 min Winter 0.466 0.466 12.4 0.0 12.4 614.3 O K
8640 min Winter 0.370 0.370 12.4 0.0 12.4 480.2 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

720 min Winter 9.077 0.0 1927.5 0.0 704
960 min Winter 7.106 0.0 1890.9 0.0 926
1440 min Winter 4.989 0.0 1807.5 0.0 1332
2160 min Winter 3.489 0.0 2582.2 0.0 1652
2880 min Winter 2.715 0.0 2676.0 0.0 2112
4320 min Winter 1.930 0.0 2841.3 0.0 2992
5760 min Winter 1.531 0.0 3037.3 0.0 3752
7200 min Winter 1.296 0.0 3211.8 0.0 4472
8640 min Winter 1.141 0.0 3389.8 0.0 5112



Pell Frischmann Page 3
5 Manchester Square
London
W1U 3PD
Date 28/05/2024 12:11 Designed by JNicholson
File Catchment B.SRCX Checked by
Innovyze Source Control 2020.1

Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

10080 min Winter 0.301 0.301 12.3 0.0 12.3 385.2 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

10080 min Winter 1.032 0.0 3570.5 0.0 5760
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Rainfall Model FEH Winter Storms Yes
Return Period (years) 100 Cv (Summer) 1.000
FEH Rainfall Version 2013 Cv (Winter) 1.000

Site Location GB 450501 306499 SK 50501 06499 Shortest Storm (mins) 15
Data Type Point Longest Storm (mins) 10080

Summer Storms No Climate Change % +40

Time Area Diagram

Total Area (ha) 2.070

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.690 4 8 0.690 8 12 0.690
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Model Details
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Storage is Online Cover Level (m) 1.500

Tank or Pond Structure

Invert Level (m) 0.000

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

0.000 1217.0 1.500 1933.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0158-1240-1200-1240 Sump Available Yes
Design Head (m) 1.200 Diameter (mm) 158

Design Flow (l/s) 12.4 Invert Level (m) 0.000
Flush-Flo™ Calculated Minimum Outlet Pipe Diameter (mm) 225
Objective Minimise upstream storage Suggested Manhole Diameter (mm) 1200

Application Surface

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

Design Point (Calculated) 1.200 12.4 Kick-Flo® 0.792 10.2
Flush-Flo™ 0.360 12.4 Mean Flow over Head Range - 10.7

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
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Hydro-Brake® Optimum Outflow Control
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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) Depth (m) Flow (l/s)

0.100 5.7 0.600 11.9 1.600 14.2 2.600 17.9 5.000 24.5 7.500 29.7
0.200 11.7 0.800 10.2 1.800 15.0 3.000 19.2 5.500 25.6 8.000 30.7
0.300 12.3 1.000 11.4 2.000 15.8 3.500 20.6 6.000 26.7 8.500 31.6
0.400 12.4 1.200 12.4 2.200 16.5 4.000 22.0 6.500 27.8 9.000 32.5
0.500 12.2 1.400 13.3 2.400 17.2 4.500 23.3 7.000 28.8 9.500 33.3

Weir Overflow Control

Discharge Coef 0.544 Width (m) 1.000 Invert Level (m) 1.500
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Summary of Results for 100 year Return Period (+40%)
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Winter 0.516 0.516 11.5 0.0 11.5 648.4 O K
30 min Winter 0.659 0.659 11.5 0.0 11.5 850.2 O K
60 min Winter 0.797 0.797 11.5 0.0 11.5 1053.3 O K
120 min Winter 0.947 0.947 11.5 0.0 11.5 1286.6 O K
180 min Winter 1.035 1.035 11.5 0.0 11.5 1428.7 O K
240 min Winter 1.092 1.092 11.5 0.0 11.5 1522.8 O K
360 min Winter 1.155 1.155 11.5 0.0 11.5 1629.3 O K
480 min Winter 1.183 1.183 11.5 0.0 11.5 1676.4 O K
600 min Winter 1.192 1.192 11.5 0.0 11.5 1692.8 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

15 min Winter 138.460 0.0 620.8 0.0 26
30 min Winter 91.070 0.0 804.7 0.0 41
60 min Winter 56.875 0.0 1064.8 0.0 70
120 min Winter 35.332 0.0 1319.5 0.0 128
180 min Winter 26.592 0.0 1483.4 0.0 186
240 min Winter 21.604 0.0 1597.9 0.0 244
360 min Winter 15.907 0.0 1735.5 0.0 360
480 min Winter 12.670 0.0 1791.7 0.0 476
600 min Winter 10.563 0.0 1793.8 0.0 590
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Summary of Results for 100 year Return Period (+40%)
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

720 min Winter 1.191 1.191 11.5 0.0 11.5 1691.4 O K
960 min Winter 1.172 1.172 11.5 0.0 11.5 1657.7 O K
1440 min Winter 1.102 1.102 11.5 0.0 11.5 1539.6 O K
2160 min Winter 1.002 1.002 11.5 0.0 11.5 1375.8 O K
2880 min Winter 0.912 0.912 11.5 0.0 11.5 1231.1 O K
4320 min Winter 0.730 0.730 11.5 0.0 11.5 953.3 O K
5760 min Winter 0.570 0.570 11.5 0.0 11.5 723.4 O K
7200 min Winter 0.449 0.449 11.5 0.0 11.5 557.3 O K
8640 min Winter 0.357 0.357 11.5 0.0 11.5 435.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

720 min Winter 9.077 0.0 1780.6 0.0 704
960 min Winter 7.106 0.0 1746.4 0.0 926
1440 min Winter 4.989 0.0 1669.0 0.0 1334
2160 min Winter 3.489 0.0 2380.7 0.0 1652
2880 min Winter 2.715 0.0 2467.3 0.0 2116
4320 min Winter 1.930 0.0 2621.1 0.0 2988
5760 min Winter 1.531 0.0 2799.8 0.0 3744
7200 min Winter 1.296 0.0 2960.6 0.0 4464
8640 min Winter 1.141 0.0 3124.8 0.0 5112
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Summary of Results for 100 year Return Period (+40%)
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

10080 min Winter 0.290 0.290 11.4 0.0 11.4 349.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

10080 min Winter 1.032 0.0 3291.5 0.0 5760
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Rainfall Details

©1982-2020 Innovyze

Rainfall Model FEH Winter Storms Yes
Return Period (years) 100 Cv (Summer) 1.000
FEH Rainfall Version 2013 Cv (Winter) 1.000

Site Location GB 450501 306499 SK 50501 06499 Shortest Storm (mins) 15
Data Type Point Longest Storm (mins) 10080

Summer Storms No Climate Change % +40

Time Area Diagram

Total Area (ha) 1.908

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.636 4 8 0.636 8 12 0.636
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Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 1.500

Tank or Pond Structure

Invert Level (m) 0.000

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

0.000 1139.0 1.500 1890.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0152-1150-1200-1150 Sump Available Yes
Design Head (m) 1.200 Diameter (mm) 152

Design Flow (l/s) 11.5 Invert Level (m) 0.000
Flush-Flo™ Calculated Minimum Outlet Pipe Diameter (mm) 225
Objective Minimise upstream storage Suggested Manhole Diameter (mm) 1200

Application Surface

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

Design Point (Calculated) 1.200 11.5 Kick-Flo® 0.787 9.4
Flush-Flo™ 0.358 11.5 Mean Flow over Head Range - 9.9

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
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Hydro-Brake® Optimum Outflow Control

©1982-2020 Innovyze

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) Depth (m) Flow (l/s)

0.100 5.5 0.600 11.0 1.600 13.2 2.600 16.6 5.000 22.7 7.500 27.6
0.200 10.9 0.800 9.5 1.800 13.9 3.000 17.8 5.500 23.7 8.000 28.4
0.300 11.4 1.000 10.6 2.000 14.6 3.500 19.1 6.000 24.8 8.500 29.3
0.400 11.5 1.200 11.5 2.200 15.3 4.000 20.4 6.500 25.7 9.000 30.1
0.500 11.3 1.400 12.4 2.400 16.0 4.500 21.6 7.000 26.7 9.500 30.9

Weir Overflow Control

Discharge Coef 0.544 Width (m) 1.000 Invert Level (m) 1.500
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Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Winter 0.475 0.475 18.6 0.0 18.6 960.7 O K
30 min Winter 0.611 0.611 18.6 0.0 18.6 1258.9 O K
60 min Winter 0.743 0.743 18.6 0.0 18.6 1557.7 O K
120 min Winter 0.890 0.890 18.6 0.0 18.6 1903.8 O K
180 min Winter 0.977 0.977 18.6 0.0 18.6 2113.2 O K
240 min Winter 1.033 1.033 18.6 0.0 18.6 2251.1 O K
360 min Winter 1.095 1.095 18.6 0.0 18.6 2405.3 O K
480 min Winter 1.121 1.121 18.6 0.0 18.6 2471.4 O K
600 min Winter 1.129 1.129 18.6 0.0 18.6 2492.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

15 min Winter 138.460 0.0 898.9 0.0 26
30 min Winter 91.070 0.0 1176.1 0.0 41
60 min Winter 56.875 0.0 1566.0 0.0 70
120 min Winter 35.332 0.0 1943.1 0.0 128
180 min Winter 26.592 0.0 2187.5 0.0 186
240 min Winter 21.604 0.0 2361.4 0.0 244
360 min Winter 15.907 0.0 2586.2 0.0 360
480 min Winter 12.670 0.0 2717.8 0.0 476
600 min Winter 10.563 0.0 2794.8 0.0 590
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Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

720 min Winter 1.127 1.127 18.6 0.0 18.6 2486.3 O K
960 min Winter 1.104 1.104 18.6 0.0 18.6 2429.8 O K
1440 min Winter 1.030 1.030 18.6 0.0 18.6 2244.6 O K
2160 min Winter 0.929 0.929 18.6 0.0 18.6 1998.0 O K
2880 min Winter 0.829 0.829 18.6 0.0 18.6 1758.5 O K
4320 min Winter 0.636 0.636 18.6 0.0 18.6 1315.3 O K
5760 min Winter 0.488 0.488 18.6 0.0 18.6 989.4 O K
7200 min Winter 0.379 0.379 18.6 0.0 18.6 756.4 O K
8640 min Winter 0.301 0.301 18.5 0.0 18.5 594.8 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

720 min Winter 9.077 0.0 2832.7 0.0 702
960 min Winter 7.106 0.0 2818.9 0.0 922
1440 min Winter 4.989 0.0 2684.9 0.0 1296
2160 min Winter 3.489 0.0 3520.2 0.0 1640
2880 min Winter 2.715 0.0 3648.7 0.0 2108
4320 min Winter 1.930 0.0 3877.4 0.0 2896
5760 min Winter 1.531 0.0 4146.6 0.0 3632
7200 min Winter 1.296 0.0 4383.8 0.0 4328
8640 min Winter 1.141 0.0 4625.1 0.0 5008
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Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

10080 min Winter 0.248 0.248 18.1 0.0 18.1 487.2 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

10080 min Winter 1.032 0.0 4867.9 0.0 5640
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Rainfall Details

©1982-2020 Innovyze

Rainfall Model FEH Winter Storms Yes
Return Period (years) 100 Cv (Summer) 1.000
FEH Rainfall Version 2013 Cv (Winter) 1.000

Site Location GB 450501 306499 SK 50501 06499 Shortest Storm (mins) 15
Data Type Point Longest Storm (mins) 10080

Summer Storms No Climate Change % +40

Time Area Diagram

Total Area (ha) 2.829

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.943 4 8 0.943 8 12 0.943
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Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 1.500

Tank or Pond Structure

Invert Level (m) 0.000

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

0.000 1897.0 1.500 2762.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0190-1870-1200-1870 Sump Available Yes
Design Head (m) 1.200 Diameter (mm) 190

Design Flow (l/s) 18.7 Invert Level (m) 0.000
Flush-Flo™ Calculated Minimum Outlet Pipe Diameter (mm) 225
Objective Minimise upstream storage Suggested Manhole Diameter (mm) 1500

Application Surface

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

Design Point (Calculated) 1.200 18.7 Kick-Flo® 0.823 15.6
Flush-Flo™ 0.376 18.6 Mean Flow over Head Range - 16.0

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
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Hydro-Brake® Optimum Outflow Control

©1982-2020 Innovyze

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) Depth (m) Flow (l/s)

0.100 6.6 0.600 18.0 1.600 21.4 2.600 27.0 5.000 37.0 7.500 45.1
0.200 17.5 0.800 16.1 1.800 22.7 3.000 29.0 5.500 38.8 8.000 46.5
0.300 18.5 1.000 17.1 2.000 23.8 3.500 31.2 6.000 40.5 8.500 47.9
0.400 18.6 1.200 18.7 2.200 25.0 4.000 33.3 6.500 42.1 9.000 49.2
0.500 18.4 1.400 20.1 2.400 26.0 4.500 35.2 7.000 43.6 9.500 50.6

Weir Overflow Control

Discharge Coef 0.544 Width (m) 1.000 Invert Level (m) 1.500
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Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Winter 0.363 0.363 8.3 0.0 8.3 469.5 O K
30 min Winter 0.468 0.468 8.3 0.0 8.3 615.3 O K
60 min Winter 0.570 0.570 8.3 0.0 8.3 761.6 O K
120 min Winter 0.685 0.685 8.3 0.0 8.3 931.3 O K
180 min Winter 0.755 0.755 8.3 0.0 8.3 1036.9 O K
240 min Winter 0.801 0.801 8.3 0.0 8.3 1108.4 O K
360 min Winter 0.854 0.854 8.3 0.0 8.3 1190.8 O K
480 min Winter 0.878 0.878 8.3 0.0 8.3 1229.7 O K
600 min Winter 0.889 0.889 8.3 0.0 8.3 1246.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

15 min Winter 138.460 0.0 433.7 0.0 26
30 min Winter 91.070 0.0 563.3 0.0 41
60 min Winter 56.875 0.0 761.6 0.0 70
120 min Winter 35.332 0.0 944.0 0.0 128
180 min Winter 26.592 0.0 1060.0 0.0 186
240 min Winter 21.604 0.0 1139.3 0.0 244
360 min Winter 15.907 0.0 1231.1 0.0 362
480 min Winter 12.670 0.0 1265.4 0.0 478
600 min Winter 10.563 0.0 1264.9 0.0 594
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Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

720 min Winter 0.890 0.890 8.3 0.0 8.3 1249.0 O K
960 min Winter 0.880 0.880 8.3 0.0 8.3 1231.9 O K
1440 min Winter 0.832 0.832 8.3 0.0 8.3 1156.3 O K
2160 min Winter 0.745 0.745 8.3 0.0 8.3 1021.7 O K
2880 min Winter 0.667 0.667 8.3 0.0 8.3 903.4 O K
4320 min Winter 0.536 0.536 8.3 0.0 8.3 711.3 O K
5760 min Winter 0.430 0.430 8.3 0.0 8.3 561.9 O K
7200 min Winter 0.350 0.350 8.3 0.0 8.3 451.2 O K
8640 min Winter 0.289 0.289 8.2 0.0 8.2 369.3 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

720 min Winter 9.077 0.0 1253.1 0.0 708
960 min Winter 7.106 0.0 1225.6 0.0 934
1440 min Winter 4.989 0.0 1168.5 0.0 1364
2160 min Winter 3.489 0.0 1714.1 0.0 1692
2880 min Winter 2.715 0.0 1776.6 0.0 2108
4320 min Winter 1.930 0.0 1883.7 0.0 2940
5760 min Winter 1.531 0.0 2022.4 0.0 3696
7200 min Winter 1.296 0.0 2138.2 0.0 4464
8640 min Winter 1.141 0.0 2255.8 0.0 5112
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Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

10080 min Winter 0.244 0.244 8.1 0.0 8.1 309.8 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

10080 min Winter 1.032 0.0 2374.0 0.0 5848
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Rainfall Details

©1982-2020 Innovyze

Rainfall Model FEH Winter Storms Yes
Return Period (years) 100 Cv (Summer) 1.000
FEH Rainfall Version 2013 Cv (Winter) 1.000

Site Location GB 450501 306499 SK 50501 06499 Shortest Storm (mins) 15
Data Type Point Longest Storm (mins) 10080

Summer Storms No Climate Change % +40

Time Area Diagram

Total Area (ha) 1.380

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.460 4 8 0.460 8 12 0.460
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Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 1.500

Tank or Pond Structure

Invert Level (m) 0.000

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

0.000 1220.0 1.500 1878.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0131-8300-1200-8300 Sump Available Yes
Design Head (m) 1.200 Diameter (mm) 131

Design Flow (l/s) 8.3 Invert Level (m) 0.000
Flush-Flo™ Calculated Minimum Outlet Pipe Diameter (mm) 150
Objective Minimise upstream storage Suggested Manhole Diameter (mm) 1200

Application Surface

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

Design Point (Calculated) 1.200 8.3 Kick-Flo® 0.764 6.7
Flush-Flo™ 0.353 8.3 Mean Flow over Head Range - 7.2

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
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Hydro-Brake® Optimum Outflow Control

©1982-2020 Innovyze

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) Depth (m) Flow (l/s)

0.100 4.7 0.600 7.9 1.600 9.5 2.600 12.0 5.000 16.3 7.500 19.8
0.200 7.9 0.800 6.9 1.800 10.0 3.000 12.8 5.500 17.1 8.000 20.4
0.300 8.3 1.000 7.6 2.000 10.6 3.500 13.8 6.000 17.8 8.500 21.0
0.400 8.3 1.200 8.3 2.200 11.0 4.000 14.7 6.500 18.5 9.000 21.6
0.500 8.1 1.400 8.9 2.400 11.5 4.500 15.5 7.000 19.2 9.500 22.2

Weir Overflow Control

Discharge Coef 0.544 Width (m) 1.000 Invert Level (m) 1.500
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Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Winter 0.359 0.359 8.3 0.0 8.3 334.5 O K
30 min Winter 0.460 0.460 8.3 0.0 8.3 437.8 O K
60 min Winter 0.556 0.556 8.3 0.0 8.3 539.8 O K
120 min Winter 0.662 0.662 8.3 0.0 8.3 655.7 O K
180 min Winter 0.723 0.723 8.3 0.0 8.3 725.4 O K
240 min Winter 0.762 0.762 8.3 0.0 8.3 771.0 O K
360 min Winter 0.804 0.804 8.3 0.0 8.3 819.4 O K
480 min Winter 0.818 0.818 8.3 0.0 8.3 836.4 O K
600 min Winter 0.819 0.819 8.3 0.0 8.3 837.3 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

15 min Winter 138.460 0.0 323.5 0.0 26
30 min Winter 91.070 0.0 426.4 0.0 40
60 min Winter 56.875 0.0 553.3 0.0 70
120 min Winter 35.332 0.0 688.1 0.0 126
180 min Winter 26.592 0.0 776.5 0.0 184
240 min Winter 21.604 0.0 840.6 0.0 244
360 min Winter 15.907 0.0 926.7 0.0 360
480 min Winter 12.670 0.0 982.1 0.0 474
600 min Winter 10.563 0.0 1021.3 0.0 588
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Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

720 min Winter 0.812 0.812 8.3 0.0 8.3 829.0 O K
960 min Winter 0.784 0.784 8.3 0.0 8.3 796.4 O K
1440 min Winter 0.706 0.706 8.3 0.0 8.3 705.8 O K
2160 min Winter 0.601 0.601 8.3 0.0 8.3 588.9 O K
2880 min Winter 0.508 0.508 8.3 0.0 8.3 488.0 O K
4320 min Winter 0.359 0.359 8.3 0.0 8.3 334.2 O K
5760 min Winter 0.256 0.256 8.1 0.0 8.1 233.9 O K
7200 min Winter 0.193 0.193 7.8 0.0 7.8 173.9 O K
8640 min Winter 0.156 0.156 7.4 0.0 7.4 139.3 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

720 min Winter 9.077 0.0 1050.6 0.0 700
960 min Winter 7.106 0.0 1090.9 0.0 916
1440 min Winter 4.989 0.0 1134.7 0.0 1124
2160 min Winter 3.489 0.0 1237.1 0.0 1544
2880 min Winter 2.715 0.0 1283.1 0.0 1964
4320 min Winter 1.930 0.0 1364.7 0.0 2724
5760 min Winter 1.531 0.0 1452.3 0.0 3400
7200 min Winter 1.296 0.0 1535.6 0.0 4040
8640 min Winter 1.141 0.0 1620.5 0.0 4664
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Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

10080 min Winter 0.140 0.140 6.9 0.0 6.9 124.8 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

10080 min Winter 1.032 0.0 1706.6 0.0 5256
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Rainfall Details

©1982-2020 Innovyze

Rainfall Model FEH Winter Storms Yes
Return Period (years) 100 Cv (Summer) 1.000
FEH Rainfall Version 2013 Cv (Winter) 1.000

Site Location GB 450501 306499 SK 50501 06499 Shortest Storm (mins) 15
Data Type Point Longest Storm (mins) 10080

Summer Storms No Climate Change % +40

Time Area Diagram

Total Area (ha) 0.990

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.330 4 8 0.330 8 12 0.330
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Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 1.500

Tank or Pond Structure

Invert Level (m) 0.000

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

0.000 865.0 1.500 1497.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0131-8300-1200-8300 Sump Available Yes
Design Head (m) 1.200 Diameter (mm) 131

Design Flow (l/s) 8.3 Invert Level (m) 0.000
Flush-Flo™ Calculated Minimum Outlet Pipe Diameter (mm) 150
Objective Minimise upstream storage Suggested Manhole Diameter (mm) 1200

Application Surface

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

Design Point (Calculated) 1.200 8.3 Kick-Flo® 0.764 6.7
Flush-Flo™ 0.353 8.3 Mean Flow over Head Range - 7.2

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
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Hydro-Brake® Optimum Outflow Control
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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) Depth (m) Flow (l/s)

0.100 4.7 0.600 7.9 1.600 9.5 2.600 12.0 5.000 16.3 7.500 19.8
0.200 7.9 0.800 6.9 1.800 10.0 3.000 12.8 5.500 17.1 8.000 20.4
0.300 8.3 1.000 7.6 2.000 10.6 3.500 13.8 6.000 17.8 8.500 21.0
0.400 8.3 1.200 8.3 2.200 11.0 4.000 14.7 6.500 18.5 9.000 21.6
0.500 8.1 1.400 8.9 2.400 11.5 4.500 15.5 7.000 19.2 9.500 22.2

Weir Overflow Control

Discharge Coef 0.544 Width (m) 1.000 Invert Level (m) 1.500
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Summary of Results for 100 year Return Period (+40%)
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Winter 0.436 0.436 8.8 0.0 8.8 499.8 O K
30 min Winter 0.559 0.559 8.8 0.0 8.8 655.1 O K
60 min Winter 0.678 0.678 8.8 0.0 8.8 811.1 O K
120 min Winter 0.811 0.811 8.8 0.0 8.8 992.8 O K
180 min Winter 0.889 0.889 8.8 0.0 8.8 1103.9 O K
240 min Winter 0.941 0.941 8.8 0.0 8.8 1177.8 O K
360 min Winter 0.998 0.998 8.8 0.0 8.8 1262.6 O K
480 min Winter 1.024 1.024 8.8 0.0 8.8 1301.5 O K
600 min Winter 1.034 1.034 8.8 0.0 8.8 1316.6 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

15 min Winter 138.460 0.0 473.2 0.0 26
30 min Winter 91.070 0.0 613.3 0.0 41
60 min Winter 56.875 0.0 817.8 0.0 70
120 min Winter 35.332 0.0 1013.0 0.0 128
180 min Winter 26.592 0.0 1137.5 0.0 186
240 min Winter 21.604 0.0 1223.4 0.0 244
360 min Winter 15.907 0.0 1321.7 0.0 360
480 min Winter 12.670 0.0 1353.3 0.0 476
600 min Winter 10.563 0.0 1348.1 0.0 592
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Summary of Results for 100 year Return Period (+40%)
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

720 min Winter 1.035 1.035 8.8 0.0 8.8 1317.8 O K
960 min Winter 1.021 1.021 8.8 0.0 8.8 1296.1 O K
1440 min Winter 0.963 0.963 8.8 0.0 8.8 1211.1 O K
2160 min Winter 0.873 0.873 8.8 0.0 8.8 1080.5 O K
2880 min Winter 0.791 0.791 8.8 0.0 8.8 964.3 O K
4320 min Winter 0.626 0.626 8.8 0.0 8.8 742.4 O K
5760 min Winter 0.498 0.498 8.8 0.0 8.8 576.2 O K
7200 min Winter 0.399 0.399 8.8 0.0 8.8 453.4 O K
8640 min Winter 0.323 0.323 8.8 0.0 8.8 362.7 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

720 min Winter 9.077 0.0 1336.1 0.0 706
960 min Winter 7.106 0.0 1308.0 0.0 930
1440 min Winter 4.989 0.0 1248.0 0.0 1354
2160 min Winter 3.489 0.0 1831.4 0.0 1684
2880 min Winter 2.715 0.0 1897.7 0.0 2144
4320 min Winter 1.930 0.0 2015.7 0.0 2948
5760 min Winter 1.531 0.0 2156.3 0.0 3744
7200 min Winter 1.296 0.0 2280.1 0.0 4464
8640 min Winter 1.141 0.0 2406.2 0.0 5112
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Summary of Results for 100 year Return Period (+40%)
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

10080 min Winter 0.268 0.268 8.7 0.0 8.7 297.6 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

10080 min Winter 1.032 0.0 2533.9 0.0 5848
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Rainfall Model FEH Winter Storms Yes
Return Period (years) 100 Cv (Summer) 1.000
FEH Rainfall Version 2013 Cv (Winter) 1.000

Site Location GB 450501 306499 SK 50501 06499 Shortest Storm (mins) 15
Data Type Point Longest Storm (mins) 10080

Summer Storms No Climate Change % +40

Time Area Diagram

Total Area (ha) 1.470

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.490 4 8 0.490 8 12 0.490
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Model Details
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Storage is Online Cover Level (m) 1.500

Tank or Pond Structure

Invert Level (m) 0.000

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

0.000 1058.0 1.500 1725.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0134-8800-1200-8800 Sump Available Yes
Design Head (m) 1.200 Diameter (mm) 134

Design Flow (l/s) 8.8 Invert Level (m) 0.000
Flush-Flo™ Calculated Minimum Outlet Pipe Diameter (mm) 150
Objective Minimise upstream storage Suggested Manhole Diameter (mm) 1200

Application Surface

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

Design Point (Calculated) 1.200 8.8 Kick-Flo® 0.769 7.1
Flush-Flo™ 0.355 8.8 Mean Flow over Head Range - 7.6

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
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Hydro-Brake® Optimum Outflow Control
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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) Depth (m) Flow (l/s)

0.100 4.8 0.600 8.4 1.600 10.1 2.600 12.7 5.000 17.3 7.500 21.0
0.200 8.3 0.800 7.3 1.800 10.6 3.000 13.6 5.500 18.1 8.000 21.7
0.300 8.7 1.000 8.1 2.000 11.2 3.500 14.6 6.000 18.9 8.500 22.3
0.400 8.8 1.200 8.8 2.200 11.7 4.000 15.6 6.500 19.6 9.000 22.9
0.500 8.6 1.400 9.5 2.400 12.2 4.500 16.5 7.000 20.3 9.500 23.6

Weir Overflow Control

Discharge Coef 0.544 Width (m) 1.000 Invert Level (m) 1.500
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Appendix H  Simple Index Approach Summary 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SUMMARY TABLE
1 2 3 4

Land Use Type

Roads (excluding low traffic roads, highly frequented 

lorry approaches to industrial estates, trunk 

roads/motorways)

Pollution Hazard Level Medium

Pollution Hazard Indices

TSS 0.7

Metals 0.6

Hydrocarbons 0.7

SuDS components proposed

Component 1 Pond or wetland

SuDS components can only be assumed to deliver these 

indices if they follow design guidance with respect to 

hydraulics and treatment set out in the relevant technical 

component chapters of the SuDS Manual. See also checklists 

in Appendix B

Ponds/wetlands should be preceded by an upstream 

component(s) that trap(s) silt, or designed specifically to retain 

sediment in a separate zone, easily accessible for 

maintenance, such that the sediment will not be re-suspended 

in subsequent events

Component 2
Filter drain (where the trench is not designed as an 

infiltration component)

SuDS components can only be assumed to deliver these 

indices if they follow design guidance with respect to 

hydraulics and treatment set out in the relevant technical 

component chapters of the SuDS Manual.  See also checklists 

in Appendix B

Filter drains should be preceded by upstream component(s) 

that trap(s) silt, or designed specifically to retain sediment in a 

separate zone, easily accessible for maintenance, such that 

the sediment will not be re-suspended in subsequent events

Component 3 None

SuDS Pollution Mitigation Indices

TSS 0.9

Metals 0.9

Hydrocarbons 0.7

Groundwater protection type None

Groundwater protection 

Pollution Mitigation 

Indices

TSS 0

Metals 0

Hydrocarbons 0

TSS 0.9

Metals 0.9

Hydrocarbons 0.7

TSS Sufficient

Metals Sufficient

Hydrocarbons Sufficient

Reference to local planning documents should also be made 

to identify any additional protection required for sites due to 

habitat conservation (see Chapter 7 The SuDS design 

process). The implications of developments on or within close 

proximity to an area with an environmental designation, such 

as a Site of Special Scientific Interest (SSSI), should be 

considered via consultation with relevant conservation bodies 

such as Natural England

Combined Pollution Mitigation 

Indices

Acceptability of Pollution 

Mitigation

DESIGN CONDITIONS
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Appendix I  Land Ownership Plan 
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