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Notice 
 

All comments and proposals contained in this report, including any conclusions, are based on information available 

to BWB Consulting during investigations.  The conclusions drawn by BWB Consulting could therefore differ if the 

information is found to be inaccurate or misleading.  BWB Consulting accepts no liability should this be the case, nor 

if additional information exists or becomes available with respect to this scheme. 

 

Except as otherwise requested by the client, BWB Consulting is not obliged to and disclaims any obligation to update 

the report for events taking place after: - 

 

(i) The date on which this assessment was undertaken, and 

(ii) The date on which the final report is delivered 

 

BWB Consulting makes no representation whatsoever concerning the legal significance of its findings or the legal 

matters referred to in the following report. 

 

All Environment Agency mapping data used under special license. Data is current as of July 2024 and is subject to 

change. 

 

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

The study provides no guarantee against flooding of the study site or elsewhere, nor of the absolute accuracy of water 

levels, flow rates and associated probabilities. 

 

This document has been prepared for the sole use of the Client in accordance with the terms of the appointment 

under which it was produced.  BWB Consulting Limited accepts no responsibility for any use of or reliance on the 

contents of this document by any third party.  No part of this document shall be copied or reproduced in any form 

without the prior written permission of BWB 
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 INTRODUCTION 

 A Sustainable Drainage Statement (SDS) sets out the principles of drainage design for a 

development and summarises the reasoning behind the chosen design. This includes 

consideration of national and local guidance, justification of specific flow rates, volumes 

of attenuated storage, as well as the appropriate level of treatment to be provided to 

surface water runoff. 

 This SDS is intended to support a full planning application for the construction of a 

Special Educational Needs and Disability (SEND) school facility. The removal of existing 

buildings on site is covered by a separate Prior Approval application. The SEND school 

will be located within the existing building footprint. The level of detail included is 

commensurate and subject to the nature of the proposals. A proposed site 

development plan is included as Appendix 1.  

 Within the application area, the existing pre-school car park, in the north of the site, and 

MUGAs are to be retained. The surface water drainage system in place for the pre-

school car park and MUGAs are proposed to be retained as existing, with the exception 

of any remedial works that are identified prior to the redevelopment of the site. 

 A Flood Risk Assessment (FRA) has been prepared for the site by LK Consult Ltd 

(reference: FRA 22 1180 – R0). 

 The location of the site is illustrated within Figure 1.1, with contextual information 

provided within Table 1.1. 
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Figure 1.1: Site Location 

 

Table 1.1: Site Details 

Site Name Future Woodley School and College 

Location Huddersfield 

NGR (approx.) 416950, 415860 

Application Site Area (ha) Approx. 3.76 

Main Development Area (ha) Approx. 2.80 

Development Type Education 

Lead Local Flood Authority Kirklees Council 

Local Planning Authority Kirklees Council 

Sewerage Undertaker Yorkshire Water 
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Sustainable Drainage Guidance 

 Sustainable Drainage Systems (SuDS) aim to reduce the impact of development by 

replicating the natural runoff regime in a sustainable, cost-effective manner, whilst 

protecting water quality and reducing pollution. The four key objectives of SuDS design 

are to achieve improvements in water quantity, water quality, amenity provision and 

biodiversity.  

 This SDS has been produced with reference to the following local and national SuDS 

guidance: 

• West Yorkshire Combined Authority (WYCA) SuDS Guidance1; 

• The DEFRA Non-Statutory Technical Standards for SuDS2; 

• The CIRIA SuDS Manual3; and  

• The National Planning Policy Framework4 and relevant Flood Risk Planning Practice 

Guidance5;  

 The site is located within the Aire and Calder Management Catchment within the 

Humber River Basin District. Table 2 from the EA’s ‘Flood risk assessments: climate change 

allowances’, included as Table 1.2, shows the anticipated changes in peak rainfall 

intensity for the site. 

Table 1.2: Aire and Calder Management Catchment Peak Rainfall Allowances 

Aire and Calder 

Management Catchment 

Allowance 

Total Potential Change 

Anticipated for the ‘2050s’ 

(Lifetime up to 2060) 

Total Potential Change 

Anticipated for the ‘2070s’ 

(2061 to 2125) 

1 in 30-Year Rainfall Event 

Upper End 35% 40% 

Central 20% 25% 

1 in 100-Year Rainfall Event 

Upper End 40% 45% 

Central 25% 30% 

 The proposed development is anticipated to have a lifespan of up to 80 years; therefore 

the 2070’s epoch upper end allowance will be used to assess the impacts of climate 

change for the proposed surface water drainage strategy.  

 
1 West Yorkshire Combined Authority SuDS Guidance (Various Councils, no date). Available from [last accessed: 23.05.2024] - 

https://www.kirklees.gov.uk/beta/flooding-and-drainage/pdf/sustainable-urban-drainage.pdf  
2 2015, DEFRA. Non-statutory technical standards for sustainable drainage systems 
3 The SuDS Manual (CIRIA, 2015) 
4 Revised National Planning Policy Framework, Ministry of Housing, Communities & Local Government, amended 2021. 
5 Planning Practice Guidance: https://www.gov.uk/government/collections/planning-practice-guidance 
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 Based on the above guidance, an allowance of 45% will be applied to the 1 in 100-year 

return period within the drainage calculations. There will also be an allowance of 40% 

applied to the 1 in 30 year return period. 

 The proposed development is for a school and, therefore, an allowance for urban creep 

has not been included within the impermeable area calculations.  
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 EXISTING CONDITIONS 

 The existing site is brownfield, formerly Almondbury Community School and Sports 

Centre. 

 The site is bound to the north by Fernside Avenue, to the east and south by playing fields 

with residential development beyond, and to the west by residential buildings and 

Almondbury Cricket Club.  

 The FRA prepared for the site by LK Consult Ltd (reference: FRA 22 1180 – R0) identifies 

the site to be at low to very low risk of flooding from all sources.  

 A topographical and utility survey (Appendix 2) shows existing levels within the site to 

generally fall from west to east; with levels falling from approximately 139.0m Above 

Ordnance Datum (AOD) at the western site boundary to circa 128.0m AOD at the north 

eastern and south eastern site boundaries.  

 Yorkshire Water sewer records (Appendix 3) show no public sewerage assets to be 

located within the site. A 300mm diameter combined water sewer is shown to be 

located within Fernside Avenue, adjacent to the north site access. There is also a 300mm 

diameter surface water and a 300mm diameter combined water sewer located 

approximately 140m south east of the site within the playing fields.  

 The existing 300mm diameter surface water public sewer to the south east of the site 

appears to drain towards a landscaped area of “The Homestead (Home for the Elderly)” 

approximately 185m to the east of the application site, where the sewer is no longer 

mapped. It is understood that this sewer drains into an unmapped culverted 

watercourse. The combined water sewer to the east of the site joins a wider combined 

water public sewer network which conveys flows onwards to the east. 

 The utility survey (Appendix 2) identifies an existing private surface water and combined 

water drainage system servicing the pre-school and associated car park in the north of 

the site, which discharges to the 300mm diameter combined public sewer located 

within Fernside Avenue. The existing school site and sports centre are shown to be served 

by an existing private surface and combined water sewer system, which discharges into 

the existing 300mm diameter combined public sewer located within the playing fields 

approximately 140m to the east of the application site boundary.   

 British Geological Survey (BGS) online mapping indicates that the majority of the site is 

underlain by Greenmoor Rock (Sandstone), with Pennine Lower Coal Measures 

Formation (Mudstone, Siltstone and Sandstone) located at the far northern and 

southeastern site boundaries. There are no superficial deposits recorded on BGS to be 

located within the site.  
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 A Phase 2 ground investigation has been undertaken by LK Group in March 2023 

(reference: LK 22 1679-B1-GI) and confirms the ground conditions within the site to 

generally comprise of Made Ground to generally less than 1m below ground level (bgl) 

underlain by weathered mudstone and sandstone, with soft to firm clay encountered in 

localised areas.  

 No groundwater was encountered during the ground investigations and two soakaway 

test locations were assessed in accordance with BRE365 Digest Guidance. The results of 

the soakaways tests are summarised in Table 2.1, with relevant extracts from the ground 

investigation report included as Appendix 4. 

Table 2.1: Summary of soakaway tests extracted from LK Group Ground Investigation 

Trial Pit Test No. Strata at Test Level 
Soil infiltration rate 

(m/s) 

SA101 1* Weathered Mudstone 3.34 x 10-6 

SA102 

1 

Weathered Mudstone 

1.56 x 10-4 

2 1.20 x 10-4 

3 8.71 x 10-5 

 * Test data extrapolated 

 Based on the above information, the existing drainage regime is anticipated to consist 

of two drainage catchments served by private positive drainage systems discharging 

flows from the site to the surrounding public sewer networks.  

 The northern portion of the site (i.e., existing pre-school and associated car parking) is 

served by a private drainage system which outfalls to the public sewer network in 

Fernside Avenue. This part of the site is to be retained as existing and, therefore, this part 

of the site will be excluded from the assessment within this SDS report.  

 The rest of the site (hereafter referred to as “main development site”) is served by a 

private drainage system which outfalls to the public sewer network to the east of the 

site. The main development site area is illustrated on Figure 1.1. 

 The soft landscaping areas within the site will either drain via infiltration or, where 

infiltration is not occurring within the site, onto the surrounding areas served by the 

existing drainage systems.   

Existing Runoff Rates 

 The northern portion of the application site, which drains to the public sewer located 

within Fernside Avenue, is to be retained as existing; therefore, this area has not been 

assessed to compare the pre- and post-development runoff rates and volumes.  

 For the main development site (2.80ha) which drains to the east, approximately 1.83ha 

of this area has been identified as impermeable and positively draining to the east, with 

the remaining 0.97ha consisting of soft landscaping.  
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 A drawing of the existing impermeable and permeable surfacing types within the main 

development site, and an assessment of the existing and proposed runoff rate for the 

main development site is presented within Appendix 5. The existing runoff rates 

discharging from the site have been calculated using the Modified Rational Method, 

summarised within Table 2.2. 

 The existing discharge rate leaving the site via the 300mm diameter combined public 

water sewer will be limited by the pipe capacity and, therefore, this has been used to 

calculate the existing runoff rate. The calculations are included as Appendix 5 and Table 

2.2. Due to limited information regarding the downstream invert levels of the 300mm 

diameter combined water public sewer, it has been assumed that the receiving sewer 

has been laid at the minimum self-cleansing gradient of 1:240. If further survey works 

confirm that the receiving sewer is set at different gradient, the existing runoff rate 

calculation should be revised to reflect the more accurate assessment of the 

downstream capacity of the receiving public sewer.   

Table 2.2: Existing Runoff Rates from the Site 

Return Period (Yrs.) 
Average Rainfall 

Intensity (mm/hr) 

Runoff Rate from 

Impermeable 

Surfaces (l/s) 

Existing Discharge 

Rate from the Site 

(l/s) 

1 56.5 280.7 71.3* 

2 130.1 645.9 71.3* 

30 163.2 810.4 71.3* 

100 228.5 1134.5 71.3* 

*Flow leaving the site limited by pipe capacity 

 Therefore, the existing pipe capacity controls the current discharge rate of the site for 

all storm events. 

Existing Runoff Volume 

 As previously discussed, the northern portion of the site draining to the public sewer 

network within Fernside Avenue has been excluded from the existing runoff rate and 

volume calculations.  

 An assessment of the existing surface water runoff rates from the main development site 

(2.80ha) has been made for a 1 in 100-year, 6 hour storm. As the main development 

area is both impermeable and permeable, calculations for each surface type has been 

undertaken and added together.  

 The runoff volume from the permeable (0.97ha) areas of the main development site has 

been calculated using the Source Control module within Micro Drainage to be 

approximately 145m3. The supporting calculation is presented within Appendix 6. 
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 The runoff volume from the impermeable (1.83ha) has been calculated using an 

average rainfall intensity of 11.267mm/hr as calculated using FEH rainfall data within 

Micro Drainage, and multiplied by the impermeable area, as described within Figure 

2.1. The 100-year, 6 hour rainfall profile is presented within Appendix 6. 

 
Figure 2.1: 1 in 100-Year, 6 Hour Runoff Volume (Pre-Development) 

 Based on the above calculations, the total runoff volume from the existing main 

development site during the 1 in 100-year 6-hour storm is approximately 1,380m3.

Av. Rainfall (m/hr) x 6 (hours) x Impermeable Area (m2) = Runoff Volume (m3) 

 

0.011267 x 6 x 18,300 = 1,235m3 
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 SURFACE WATER DRAINAGE STRATEGY  

 A Proposed Outline Levels Strategy and Proposed Drainage Layout are presented as 

Appendix 7, with the supporting drainage modelling calculations presented within 

Appendix 8. 

 Based on the proposed development plan (Appendix 1), the impermeable area for the 

main development site is measured as 1.93ha which results in a 5.5% increase in 

impermeable surfacing compared to the existing impermeable area (1.83ha). 

Drainage Hierarchy 

 The Planning Policy Guidance6 and the SuDS Manual7 identify that surface water runoff 

from a development should be disposed of as high up the following hierarchy as 

reasonably practicable: 

i. into the ground (infiltration); 

ii. to a surface water body; 

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

iv. to a combined sewer. 

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

mimic natural drainage as closely as possible. 

Infiltration 

 The infiltration testing undertaken within the site identified that one out of the two test 

locations had a suitable infiltration potential for soakaway drainage systems. Due to the 

variable infiltration potential and extent of made ground across the site, the use of 

soakaway drainage system to manage the surface water runoff from the entire 

development is considered to be unsuitable.  

 Furthermore, due to the existing topography of the site and surrounding land to the east, 

if a significant portion of the site were to be drained via a single soakaway structure 

close to the east site boundary, there is a risk reemergence of uncontrolled surface 

water offsite to the east as levels fall within the playing fields. 

Surface Water Body 

 There are no surface water bodies located within the vicinity of the site that can be 

drained to via gravity without crossing third-party land. Therefore, alternative means of 

surface water disposal have been considered to present a deliverable solution that 

does not rely on agreements with third parties. 

  

 
6 Planning Practice Guidance. http://planningguidance.planningportal.gov.uk/. 
7 The SuDS Manual (C753). CIRIA 2015. 
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Surface Water Sewer 

 A pre-planning enquiry with Yorkshire Water (Appendix 3) initially confirmed that a 

surface water connection from the proposed development site to the existing 300mm 

diameter public surface water sewer located to the south east of the main 

development site would be acceptable at a maximum discharge rate of 3.5l/s.  

 The CCTV records and utility survey (Appendix 3) indicate that there is an existing 

network of field drains serving the playing fields to the east of the site currently draining 

to the 300mm diameter surface water public sewer. Based on the existing field drainage 

and unknown capacity of the downstream culverted watercourse, it is considered that 

the existing 300mm diameter surface water public sewer may have limited capacity 

available to serve the proposed redevelopment.  

Combined sewer 

 Due to potential downstream capacity constraints of the existing surface water public 

sewer, it is proposed to maintain the existing regime of draining to the existing combined 

public sewer currently serving the main development site. Further consultation with 

Yorkshire Water (Appendix 3) confirmed that the sewerage undertaker would accept 

the existing combined water outfall from the site to be retained at a reduced discharge 

rate of 49.9l/s, which is a 30% betterment on the existing assumed maximum capacity 

of the downstream receiving public sewer network.  

 Therefore, it is proposed to discharge surface water from the main development site to 

the 300mm diameter combined public sewer located to the south east of the site, at a 

maximum discharge rate of 49.9l/s.  

 The connection to the existing combined public sewer will be made via the existing 

private outfall pipe currently serving the site. A CCTV survey, undertaken by Mapmatic 

Surveys in February 2023 (reference: 5475CCTV-01), confirmed the existing positive 

outfall from the site, although some remedial works are recommended to be 

undertaken on the existing outfall pipe to be retained. 

 Correspondence with the Lead Local Flood Authority (LLFA, Appendix 9) has confirmed 

that they would accept the proposed discharge of surface water to the existing 300mm 

diameter combined public sewer at a maximum discharge rate of 49.9l/s.  

Peak Flow Control 

 In order to comply with the relevant local and nation SuDS guidance for the site, and 

the correspondence undertaken with the LLFA and Yorkshire Water, it is proposed that 

the maximum discharge rate of surface water from the proposed development will be 

limited to 49.9l/s for all events up to and including the 1 in 100-year + 45% critical storm 

event, as summarised within Table 3.1. 
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Table 3.1: Existing & Proposed Runoff Rates 

Return Period (Yr.) Existing Runoff Rate (l/s) 
Proposed Discharge Rate 

(l/s) 

1 71.3* 

49.9 

QBAR 71.3* 

30 71.3* 

100 71.3* 

100 + 45% - 

 * Flow leaving the site limited by pipe capacity 

 The proposed maximum discharge rate of 49.9l/s provides a 30% betterment on the 

assumed maximum capacity of the downstream receiving public sewer network.  

 Further survey investigation may identify that the downstream sewer may have 

additional capacity to receive flows from the proposed development site. If the 

downstream sewer is identified to have additional capacity to receive flows, then the 

maximum discharge rate from the proposed development may increase to 146.0l/s (i.e., 

30% betterment on the existing 1 in 1-year runoff rate of 208.7l/s), subject to agreement 

with the LLFA and Yorkshire Water. 

Modelling of Proposed Drainage System 

 A MicroDrainage network model of the proposed surface water drainage network for 

the main development has been produced based upon the Drainage Strategy 

presented within Appendix 7. Results from the critical storms using both Flood Studies 

Report (FSR) and Flood Estimation Handbook (FEH) rainfall methodologies are included 

within Appendix 10.  

 The pipe network has been designed to operate within the FSR rainfall model (as per 

standard requirements), demonstrating that there is no flooding up to the 1 in 30-year 

(+40%) critical storm event. Minor, temporary flooding (2.95m3) is shown to occur within 

the car parking area during the 1 in 100-year +45% critical storm. This minor flooding will 

be temporarily stored within the car parking bays before draining back into the 

drainage network as water levels within the system fall. 

 The model has also been run under FEH rainfall conditions and show no flooding of the 

attenuation tank in all events up to and including the 1 in 100-year plus 45% climate 

change event. This demonstrates that the storage features are adequately designed. 

The proposed discharge rates do not exceed 49.9l/s for both FSR and FEH simulations. 

 The proposed contributing area within the modelled drainage network has been 

measured from the proposed development masterplan, presented within Appendix 1.  

 Based upon the Micro Drainage network model outputs, the maximum storage volume 

required across the proposed development during the 1 in 100-year plus 45% climate 

change critical storm event is approximately 953m3. 
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Runoff Volume Control 

 An assessment of the post-development runoff volumes has been undertaken using the 

same methodology as the pre-development assessment for the main development 

area (2.80ha) using the post-development impermeable (1.93ha) and permeable 

(0.87ha) areas.  

 The post-development runoff volume from the permeable areas (0.87ha) of the site 

have been calculated using Microdrainage Source Control Module as approximately 

130m3. The supporting calculations is presented within Appendix 6. 

 The runoff volume from the post-development impermeable areas (1.93ha) has been 

calculated using an average rainfall intensity of 11.267mm/hr as calculated using FEH 

rainfall data within Micro Drainage, and multiplied by the impermeable area, as 

described within Figure 2.1. The 100-year, 6 hour rainfall profile is presented within 

Appendix 6. 

 
Figure 3.1: 1 in 100-Year, 6 Hour Runoff Volume (Post-Development) 

 Based on the above calculations, the total post-development runoff volume from the 

main development site during the 1 in 100-year 6-hour storm is calculated to be 

approximately 1,435m3. 

 The calculated existing and post-development runoff volumes are compared within 

Table 3.2. 

Table 3.2: Runoff Volume Comparison 

Existing Volume (m3) Proposed Volume (m3) Difference (m3) 

1,380 1,435 +55 

 Based on the above comparison, there is anticipated to be an increase in runoff volume 

of 55m3 during the 1 in 100-year 6-hour storm. However, it is proposed that the site will 

discharge surface water at a 30% betterment to the existing 1 in 1-year return period for 

all events up to and including the 1 in 100-year + 45% critical storm. Therefore, this 

additional volume of water will be discharged from the development at a rate which 

does not adversely impact flood risk.  

 As such the relevant local and national guidance on surface water runoff control has 

been met and there is no requirement for long-term storage within the site.  

 

Av. Rainfall (m/hr) x 6 (hours) x Impermeable Area (m2) = Runoff Volume (m3) 

 

0.011267 x 6 x 19,300 = 1,305m3 
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Sustainable Drainage Systems 

 Surface water from the proposed development will be collected from the proposed 

development via a combination of rainwater downpipes, gullys, linear channel drains, 

kerb drains and swales. Surface water will then be conveyed via a below ground pipe 

network into an underground attenuation tank. Flows from the attenuation tank will be 

discharged via a vortex flow control, restricted to a maximum rate of 49.9l/s, into the 

existing 300mm diameter combined public sewer, located approximately 140m to the 

southeast of the site.  

 Prior to storage within the attenuation tank, surface water collected from the proposed 

car parking and student drop off areas will be routed through a Class 1 bypass oil 

separator.  

 Rainwater collected from the building roofs and the external paved walking areas are 

considered to be very low risk from a pollution hazard perspective. Therefore, these 

areas will be treated by catchpits and sump units at the point of collection.  

 The inclusion of swales within the proposed development layout will slow down the rate 

at which surface water enters the drainage system and also provide additional 

treatment. The swales should be appropriately planted to provide additional treatment 

and amenity benefits within the development.   

 The use of swales is limited to the car park as there are specific reservations of their use 

within the student areas for health and safety purposes, as outlined by the Client below: 

“Kirklees Council are advocates for sustainable design and wish for the future Woodley 

School and College to be environmentally friendly and socially responsible. The 

advantages of swales are understood, but Kirklees feel that swales are an unsuitable 

drainage method within the school playground or minibus drop off areas.  

Whilst the swales, for the future Woodley School and College are not designed to hold 

water, standing water up to roughly 300mm could be present for a short period of time 

in an extreme rainfall event - until the water has sufficient time to drain. Any increase in 

depth would be new situation to the students, as they would not have previous 

experience of these conditions. People with complex autism are not deterred by 

weather events and will choose to be outside during extreme rainfall. Free movement 

in the outside environment of the new school, for the students, is encouraged – thus why 

the fence lines, secure gates and planting plan are well considered and designed to 

encourage independence in a safe environment. 

This means swales within the school playground or minibus drop off areas would 

introduce a complex and unique risk to students. Whilst the chances of an incident 

would be low, a potential risk of drowning exists due to the students’ comfort at being 

outside in rainfall and the school design encouraging safe freedom of movement for 

the cohort. The proposal of swales to the school playground and minibus drop off zone 

is not a manageable risk.” 
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Residual Risk and Designing for Exceedance 

 In the event that the capacity of the attenuation is exceeded, flood water will be 

directed away from buildings and pool within the car parking areas. Significant excess 

flow would leave the site via the east site boundary in accordance with the existing 

overland flow conditions at the site. 
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 MAINTENANCE 

 A management company will be appointed to maintain the drainage system and SuDS 

features, including vegetation maintenance, trash screen clearing and regular outfall 

inspections. The site operator will ultimately be responsible for ensuring that the 

maintenance of the drainage system is upheld.  

 Requirements for ongoing maintenance of the drainage network should form part of 

the Operation and Maintenance manual for the site and should be undertaken by the 

site management. Any specialist or proprietary products that are specified at detailed 

design should have a manufacturer specific maintenance regime which should be 

included within the document. 

 It is envisaged that an Operation and Maintenance Manual for the site will be produced 

at the tender design stage; however, general maintenance recommendations for the 

SuDS proposed within the site, as informed by the CIRIA SuDS Manual8, is provided within 

Table 4.1, Table 4.2 and Table 4.3. 

Table 4.1: The SuDS Manual Typical Maintenance Schedule for Attenuation Tanks 

Maintenance 

Schedule 
Typical Frequency Required Action 

Regular 

Maintenance 

Monthly for 3 

months, then 

annually 

• Inspect and identify any areas that are not 

operating correctly. If required, take remedial 

action. 

Monthly  
• Inspect and identify any areas that are not 

operating correctly. If required, take remedial 

action. 

Annually 

• For systems where rainfall infiltrates into the tank 

from above, check surface or filter for blockage 

by sediment, algae or other matter; remove and 

replace surface infiltration medium as necessary. 

Annually, or as 

required 
• Remove sediment from pre-treatment structures 

and/or internal forebays. 

Remedial 

Actions 
As required 

• Repair/rehabilitate inlets, outlet, overflows and 

vents. 

Remedial 

Action 

Annually 
• Inspect/check all inlets, outlets, vents and 

overflows to ensure that they are in good 

condition and operating as designed. 

Every 5 years or as 

required 
• Survey inside of tank for sediment build-up and 

remove if necessary 

 

  

 
8 The SuDS Manual (CIRIA, 2015) 
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Table 4.2: The SuDS Manual Typical Maintenance Schedule for Swales 

Maintenance 

Schedule 
Typical Frequency Required Action 

Regular 

Maintenance 

Monthly 
• Inspect inlets, outlets and overflows for blockages, 

and clear if required. 

Monthly (or as 

required) 

• Remove litter and debris; and 

• Inspect infiltration surfaces for ponding, 

compaction, silt accumulation, record areas 

where water is ponding for > 48 hours. 

Monthly (during 

growing season), or 

as required 

• Cut grass – to retain grass height within specified 

design range. 

Monthly for first year 

then as required 
• Manage other vegetation and remove nuisance 

plants. 

Monthly for 6 

months, quarterly for 

2 years, then half 

yearly 

• Inspect vegetation coverage. 

Half yearly 
• Inspect inlets and facility surface for silt 

accumulation, establish appropriate silt removal 

frequencies. 

Occasional 

Maintenance 

As required or if bare 

soil is exposed over > 

10% of the swale 

treatment area 

• Reseed areas of poor vegetation growth, alter 

plant types to better suit conditions, if required. 

Remedial 

Action 
As required 

• Repair erosion or other damage by re-turfing or 

reseeding; 

• Relevel uneven surfaces and reinstate design 

levels; 

• Scarify and spike topsoil layer to improve infiltration 

performance, break up silt deposits and prevent 

compaction of the soil surface; 

• Remove build-up of sediment on upstream gravel 

trench, flow spreader or at top of filter strip; and 

• Remove and dispose of oils or petrol residues using 

safe standard practices. 
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Table 4.3: The SuDS Manual Typical Maintenance Schedule for Oil Separators 

Maintenance 

Schedule 
Typical Frequency Required Action 

Routine 

Maintenance 

Six monthly 
• Remove litter and debris and inspect for sediment, 

oil and grease accumulation. 

As recommended by 

manufacturer 
• Change the filter media. 

As necessary – 

indicated by system 

inspections or 

immediately 

following significant 

spill 

• Remove sediment, oil, grease and floatables. 

Remedial 

Actions 
As required • Replace malfunctioning parts or structures. 

Monitoring 

Six monthly 

• Inspect for evidence of poor operation; and 

• Inspect filter media and establish appropriate 

replacement frequencies. 

Monthly during first 

half year of 

operation, then 

every six months 

• Inspect sediment accumulation rates and establish 

appropriate removal frequencies. 
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 FOUL WATER DRAINAGE  

 Foul water will be managed separately to surface water within the development.  

 Foul flows are proposed to be discharged at an unrestricted rate downstream from the 

surface water vortex flow control at the east site boundary where the foul flows will utilise 

the existing outfall to the 300mm diameter combined public sewer to the south east of 

the site.  

 Correspondence with Yorkshire Water (Appendix 3) confirms that the flow flows from the 

development can discharge into the 300mm diameter combined public sewer system 

to the east of the site.  

 Foul water from kitchens and/or food preparation areas of any restaurants and/or 

canteens must pass through a fat and grease trap prior to leaving the site.  

 A proposed foul drainage layout is presented on the Proposed Drainage Layout within 

Appendix 7. 
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 SUMMARY 

 This statement and supporting appendices demonstrate that the drainage design for 

the development will comply with the relevant local and national standards, specifically 

the hierarchy of discharge, runoff rate and volume criterion.  

 This SDS is intended to support an full planning application and as such the level of detail 

included is commensurate and subject to the nature of the proposals. 

 The northern region of the site containing the private pre-school and associated car 

parking is proposed to be retained as existing; therefore, the SDS focuses on the 

remaining areas of the site (i.e., the “Main Development Area”). 

Table 6.1: Sustainable Drainage Statement Summary 

 Existing Site Proposed Development 

Site Area (Ha) Approx. 3.76 

Main Development Area (ha) Approx. 2.80 

Impermeable Area (Ha)  1.83 1.93 

Outfall Location Combined Public Sewer Combined Public Sewer 

P
e

a
k

 R
u

n
o

ff
 

R
a

te
 (

l/
s)

 

1 in 1-Year 71.3* 

49.9 

1 in 30-Year 71.3* 

1 in 100-Year 71.3* 

1 in 100-Year + 45% - 

Runoff Volume  

(100yr RP 6 hour Storm) 
1,380m3 1,435m3 

Volume Control  - 

Discharge rate limited to a 

30% betterment on the 

existing 1 in 1-year runoff rate 

for all events up to the 1 in 

100-year + 45% return period  

Proposed Storage Volume - 953m3 

Flow Control Type - Vortex 

SuDS Features - 
Class 1 Oil Bypass Separator 

Swales 

Maintenance Responsibility - Management Company 

 * Flow leaving the site limited by pipe capacity 
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Appendix 1: Proposed Development Plan  
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A Main Visitor Entrance
Direct pedestrian route through visitor car park to 
main reception.

B Visitor Car Park (Total Bays: 30 Bays)
- 24no. Car Parking Bays
- 3no. Accessible Parking Bays
 (Incuding 1 EV Charging Point)
- 3no. EV Parking Bays

C Staff Garden
Staff breakout space incorporating seating / tables 
and planting to buffer the car park.

D Staff Car Park (Total Bays: 120 excluding 
mini bus bays)
-111 Standard Parking Bays
- 2no. Mini Bus Parking Bays
- 3no. Accessible Parking Bays
- 6no. Standard EV Bays

E Student Drop-Off / External Play
Informal drop-off loop for 30no. vehicles, designed to 
be utilised as soft and hard external play when not in 
use as a drop-off space. This is secured via fence 
and gates from the staff car park and gives direct 
access into the courtyard.

F 6no.Existing MUGA Courts
Courts to be retained and resurfaced as required. 
1no. Court to be used for fixed play equipment.

G Proposed Woodland Buffer Planting
Woodland whip buffer planting to be planted around 
the outside of the school boundary to mitigate 
overlooking.

H Forest School
Fenced off forest school play space set across the 
western side of the site incorporating the existing 
slopes as well as flat plateaus and winding footpath 
routes.

I Fixed Play Equipment including Swings

K Bin store (Location TBC)
Capacity for 8no. eurobins (as per existing number)

Works boundary

L External Courtyard

M KS3 / 4 External Play Space
Fenced hard play associated with each classroom.

J KS1 / 2 External Play Space
Fenced hard play associated with each classroom.

N Forest Hub
Existing Forest School classroom relocated. 
Horticultural garden including raised beds and 
greenhouse adjacent.

O Chickens
Secure fenced area.

S Proposed Main Entrance
Gates and secondary secure line.

R Existing Main Entrance
Entrance road widened with new gates and fenceline 
as required.

Q Potential Substation Location

P Seating Terraces
Terraced seating making key level changes usable.

T Fire Pit 

U Water Feature 

V 10no. Covered Cycle Spaces 

W Sports Equipment Storage 

X Existing Pre-School Demolished and 
replaced with grass. Existing parking retained.

Y Covered outdoor dining area  

Z Covered seating area 

AA Signage Board 

BB Area identified as potential petting zoo location 

CC Post 16 External garden space

DD Swale
Refer to drainage plan by others for details.

EE Existing playing field retained

Site Boundary

Site Planning Boundary
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Appendix 2: Topographical and Utility Survey  
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Appendix 3: Yorkshire Water Sewer Records and Correspondence  
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Mr H Watts 
BWB Consulting Ltd  
Unit 2 Whitehall Waterfront 
2 Riverside Way 
Whitehall Road 
Leeds 
LS1 4EH 

 
 
 
 
Your Ref:  
Our Ref:   A000078  

Yorkshire Water Services 
Developer Services 

Pre-Development Team 
PO BOX 52 

Bradford 
BD3 7AY 

 
Tel: 0345 120 8482 

 
Email: 

 
For telephone enquiries ring:  

 Chris Roberts on 0345 120 8482 
 

17th January 2024 

 
Dear Mr H Watts, 
 
Almondbury Send School, Land off Fernside Avenue, Huddersfield, HD5 8PQ - Pre-planning 
Enquiry V356377 
 
Thank you for your recent enquiry and remittance.  Our official VAT receipt has been sent to you 
under separate cover. Please find enclosed a complimentary extract from the Statutory Sewer Map 
which indicates the recorded position of the public sewers.  Please note that as of October 2011 and 
the private to public sewer transfer, there are many uncharted Yorkshire Water assets currently not 
shown on our records.   
 
The following comments reflect our view, with regard to the public sewer network only, based on a 
'desk top' study of the site and are valid for a maximum period of twelve months: 
 
Existing Infrastructure 
 
There is a 300 mm diameter public surface water sewer recorded crossing the site.  No buildings, or 
other obstructions, are to be erected within 3 (three) metres is required at each side of the sewer 
centre-line, no trees planted within 5 (five) metres of this public sewer.  It may not be acceptable to 
raise or lower ground levels over the sewer, nor to restrict access to the manholes on the sewer.   
 
There is a 300 mm diameter public combined water sewer recorded crossing the site.  No buildings, 
or other obstructions, are to be erected within 3 (three) metres is required at each side of the sewer 
centre-line, no trees planted within 5 (five) metres of this public sewer.  It may not be acceptable to 
raise or lower ground levels over the sewer, nor to restrict access to the manholes on the sewer.   
 
If you wish to have this sewer diverted under Section 185 of the Water Industry Act 1991 an 
application should be made in writing.  To discuss this matter, please telephone 0345 120 84 82. 
 
Foul Water 
 
Development of the site should take place with separate systems for foul and surface water 
drainage.  The separate systems should extend to the points of discharge to be agreed.  



 
 

 

 
Foul water domestic waste can discharge to the 300 mm diameter public combined sewer 
recorded in the southeastern corner of the site. 
 
Foul water from kitchens and/or food preparation areas of any restaurants and/or canteens etc. 
must pass through a fat and grease trap of adequate design before any discharge to the public 
sewer network. 
 
Yorkshire Water’s Trade Effluent team must be consulted in respect of any proposed trade effluent 
discharge to the public sewer.  Please visit - https://www.yorkshirewater.com/business/trade-
effluent/ 
 
Surface Water 
 
As discharge to soakaways and watercourses have been discounted, curtilage surface water may 
discharge to the 300 mm diameter public surface water sewer recorded in the southeastern corner 
of the site. 
 
The surface water discharge from the site to be restricted to not greater than 3.5 (three point five) 
litres/second.  This permission is not an acceptance in respect to any planning conditions imposed 
under the Grant of Planning Permission. 
 
Surface water run-off from communal parking (greater than 800 sq metres or more than 50 car 
parking spaces) and hardstanding must pass through an oil, petrol and grit interceptor/separator 
of adequate design before any discharge to the public sewer network.  Roof water should not pass 
through the traditional 'stage' or full retention type of interceptor/separator.  It is good drainage 
practice for any interceptor/separator to be located upstream of any on-site balancing, storage or 
other means of flow attenuation that may be required. 
 
Please note further restrictions on surface water disposal from the site may be imposed by other 
parties.  You are strongly advised to seek advice/comments from the Environment Agency/Land 
Drainage Authority/Internal Drainage Board, with regard to surface water disposal from the site. 
 
Other Observations 
 
Any new connection to an existing public sewer will require the prior approval of Yorkshire Water.  
You may apply on line or obtain an application form from our website -
https://www.yorkshirewater.com/developers/sewerage/sewerage-connections/ 
 
Under the provisions of section 111 of the Water Industry Act 1991 it is unlawful to pass into any public 
sewer (or into any drain or private sewer communicating with the public sewer network) any items 
likely to cause damage to the public sewer network interfere with the free flow of its contents or 
affect the treatment and disposal of its contents. Amongst other things this includes fat, oil, nappies, 
bandages, syringes, medicines, sanitary towels and incontinence pants. Contravention of the 
provisions of section 111 is a criminal offence. 
 
All the above comments are based upon the information and records available at the present time 
and is subject to formal planning approval agreement.  The information contained in this letter 
together with that shown on any extract from the Statutory Sewer Map that may be enclosed is 
believed to be correct and is supplied in good faith.   



 
 

 

Please note that capacity in the public sewer network is not reserved for specific future 
development.  It is used up on a 'first come, first served' basis.  You should visit the site and establish 
the line and level of any public sewers affecting your proposals before the commencement of any 
design work. 
 
Yours sincerely 
 
Chris Roberts 
Development Services Technician 
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Matthew Bailey

From: Technical Sewerage 
Sent: 27 February 2024 11:32
To: Harrison Watts
Subject: RE: Almondbury Send School, Land off Fernside Avenue, Huddersfield, HD5 8PQ - 

Pre-planning Enquiry V356377

This email originated from outside of our organisation. Please exercise caution with content, links and attachments. 

Dear Mr Watts, 
 
Thank you for the additional information. 
 
I will agree to the proposed surface water discharge rate of 49.9 l/s max to the 300 
mm combined public sewer to the south east of the site. 
 
Kind Regards 
 

 
*****Please note we have 10 working days to respond to email enquiries***** 
 

 
 

 
 
 
 
From: Harrison Watts  
Sent: Tuesday, February 13, 2024 12:57 PM 



2

To: Technical Sewerage
Cc: Kristen Jones
Subject: RE: Almondbury Send School, Land off Fernside Avenue, Huddersfield, HD5 8PQ - Pre-planning Enquiry 
V356377 
 

WARNING - EXTERNAL SOURCE 
This email has been sent from an account outside of the Kelda Group network and could be a phishing email. 

Please THINK before clicking links or opening any attachments. 
If you suspect that this email is suspicious please report it to the Cyber Security Team using the "Report Message" 

button.  
 
Good Morning Chris, 
 
As discussed, see the attached CCTV survey information conducted by HSP Consulting on 13.01.23. Please 
refer to page 312 for details on the current combined sewer joining the existing school to the larger 
network. 
 
Also attached is an existing and proposed discharge rate drawing detailing our calculations for the 
proposed site discharge rates. If you could please review and provide comments that would be much 
appreciated. 
 
Please let me know if you require any further information. 
 
Kind regards  
  
Harrison Watts BEng (Hons) 
Graduate Engineer - Transport & Infrastructure Design | BWB Consulting Limited 
  
Whitehall Waterfront, 2 Riverside Way, Leeds , LS1 4EH  

 W www.bwbconsulting.com 
  

       
  
  
From: Technical Sewerage 
Sent: Monday, January 22, 2024 3:42 PM 
To: Harrison Watts 
Subject: RE: Almondbury Send School, Land off Fernside Avenue, Huddersfield, HD5 8PQ - Pre-planning Enquiry 
V356377 
  
This email originated from outside of our organisation. Please exercise caution with content, links and attachments. 

Hi Harrison, 
  
We do not accept greenfield rates into our sewers.  What we do offer if there are no other 
options for surface water for greenfield areas is the minimum adoptable rate which is 3.5 l/s 
max. 
  
If you can evidence like you mention positive connectivity of brownfield areas to the public 
sewer network for surface water please use the below guidance and provide me further 
evidence.  Estimate of brownfield areas are not acceptable. 
  

 You don't often get email from harrison.watts@bwbconsulting.com. Learn why this is important  
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If other methods of surface water disposal are not viable and subject to providing 
satisfactory evidence as to why they have been discounted, curtilage surface water 
discharges to the public sewer will be restricted to the level of run-off - i.e. same rate of 
discharge - to that from the existing use of the site less a 30% reduction in the existing 
discharge. Any discharge of surface water from the site should discharge to similar points of 
connection to that of the existing use of the site. You will need to demonstrate positive 
drainage, based on a 1 in 1 year storm, to the public sewer to Yorkshire Water by means of 
investigation and calculation carried out at your expense.  
 
To do this, Yorkshire Water requires to see existing and proposed drainage layouts with pipe 
sizes, gradients, gullies, downpipes and connection points, measured impermeable areas of 
the present and proposed use of the site, along with the calculations that show the existing 
and proposed discharge rate from the site to the public sewer. 
  
As per Part H3 of the Building Regulations 2010, surface water should in the first instance always 
discharge to a surface water sewer over a combined unless evidence of why this cannot 
happen be provided. 
  
Kind Regards 
  

 
*****Please note we have 10 working days to respond to email enquiries***** 
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From: Harrison Watts  
Sent: 18 January 2024 16:47 
To: Technical Sewerage 
Subject: RE: Almondbury Send School, Land off Fernside Avenue, Huddersfield, HD5 8PQ - Pre-planning Enquiry 
V356377 
  

WARNING - EXTERNAL SOURCE 
This email has been sent from an account outside of the Kelda Group network and could be a phishing email. 

Please THINK before clicking links or opening any attachments. 
If you suspect that this email is suspicious please report it to the Cyber Security Team using the "Report Message" 

button.  
  
Good afternoon Chris, 
 
Thank you for your response.  
 
Please could you confirm the rationale behind the 3.5 l/s discharge rate? This discharge rate is less than 
greenfield so some verification on this would be great. 
 
Current CCTV records indicate both foul and surface water are currently discharging into the combined 
sewer. Can the proposed surface water discharge only to the public surface water or can the surface 
water discharge be split between the combined and public surface water sewer? 
 
Kind regard   
  
Harrison Watts BEng (Hons) 
Graduate Engineer - Transport & Infrastructure Design | BWB Consulting Limited 
  
Whitehall Waterfront, 2 Riverside Way, Leeds , LS1 4EH  

W www.bwbconsulting.com 
  

       
  
  
From: Technical Sewerage
Sent: Wednesday, January 17, 2024 11:23 AM 
To: Harrison Watts 
Subject: Almondbury Send School, Land off Fernside Avenue, Huddersfield, HD5 8PQ - Pre-planning Enquiry 
V356377 
  
This email originated from outside of our organisation. Please exercise caution with content, links and attachments. 

Dear Mr Watts, 
  
Please find my response attached. 
  
Kind Regards 
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*****Please note we have 10 working days to respond to email enquiries***** 
  

 
  

 
  
  
  
  
  
From: Harrison Watts
Sent: 22 December 2023 12:16 
To: Technical Sewerage 
Cc: Kristen Jones 
Subject: Pre-planning sewerage enquiry - Almondbury Send School, Huddersfield 
  

WARNING - EXTERNAL SOURCE 
This email has been sent from an account outside of the Kelda Group network and could be a phishing email. 

Please THINK before clicking links or opening any attachments. 
If you suspect that this email is suspicious please report it to the Cyber Security Team using the "Report Message" 

button.  
  
Good morning, 
 
Please find below, the attached we-transfer link for a pre-planning sewerage enquiry for Almondbury Send 
School, Huddersfield.  
 
Note, the below link will expire on the 29th of December. 
https://we.tl/t-EvvBy6APia 
 
The link includes the following information to support the enquiry: 
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 Proposed site masterplan (823-ALA-00-XX-DR-L-0001_Illustrative Masterplan_P01) 
 Existing site plan (823-BWB-VTO-XX-DR-D-0001-S2-P01_Existing Site Plan) 
 Evidence of existing connection to public sewer (823-BWB-VTO-XX-DR-D-0001-S2-P01_Existing Site 

Plan, C4202-HSP-00-00-DR--C-501 - CCTV Drainage Survey) 
 Topographical Survey (C4202-HSP-00-00-DR--C-501 - CCTV Drainage Survey) 
 Site Location Plan (823-BWB-VTO-XX-DR-D-0002-S2-P01_Site Location Plan) 
 CCTV Survey Report (5475CCTV-01) 
 Flood Risk Assessment (FRA 22 1180 Almondbury SEND School R0) 

 

Please note, the justification for the method of discharge can be found on page 14 of the Flood Risk 
Assessment report. 
 
If you require any further information please do not hesitate to contact me . 
 
Kind regards  
 

Harrison Watts BEng (Hons) 
Graduate Engineer - Transport & Infrastructure Design | BWB Consulting Limited 
  
Whitehall Waterfront, 2 Riverside Way, Leeds , LS1 4EH  

 W www.bwbconsulting.com 

       
  
  

 

Registered in England and Wales  

Registered Office: 5th Floor, Waterfront House, Station Street, Nottingham, NG2 3DQ  
Company No. 5265863  
VAT Reg No. 648 1142 45  

This email (including any attachments) contains confidential information. If you are not the intended recipient please notify us immediately by replying to 
this email and delete this email from your system without reading, using, copying or disseminating it or placing any reliance upon its contents. Email is not 
a secure medium and we cannot accept liability for any breaches of confidence arising through use of email. Any opinions expressed in this email 
(including any attachments) are those of the author and do not necessarily reflect the views of BWB Consulting Limited. We will not accept responsibility 
for any commitments made by our employees outside the scope of our business. We do not warrant the accuracy or completeness of such information. 
Viruses: please note that we do not accept any liability for viruses and it is your responsibility to scan the attachments (if any) using suitable anti-virus 
software.  

   

This email has been scanned for viruses and malware, and may have been automatically archived by Mimecast Ltd. 

Want to know a bit more about Yorkshire Water? Our website is full of useful info, from how to apply for a water 
meter to planning your next walk at one of our beautiful reservoirs - it’s all at yorkshirewater.com  
 
Need to talk to us? For the best way to get in touch with us, go to yorkshirewater.com/contact  
 
Now the legal stuff! The information and any files sent as part of this email are confidential, possibly legally 
privileged and for the addressee’s attention only. If you’ve wrongly received this email, please reply to it to let the 
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Appendix 4: Ground Investigation Extracts  
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Remediation Strategy 
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Ref: LKC 22 1679 

LK Consult 

Document Verification 

Site Address Almondbury SEND School, Fernside Avenue, Huddersfield, HD5 8PG 

Report Title 
Phase 2 Geo-Environmental Exploratory Investigation, Risk 
Assessment and Remediation Strategy 

Job Number LKC 22 1679 Document Ref. 
LKC 22 1679-B1-GI 
Almondbury SEND School 

Date Issued 31st May 2023 Report Version R0 

Prepared By Rachel Wylie Reviewed By Colin Crompton 

 

Revision Record 

Revision 
No. 

Date Nature of Revision Approved By 

R1 26/06/2023 Update following client comments.   

 
DISCLAIMER 

This report has been prepared by LK Consult (LKC) who have exercised such professional 
skill, care and diligence as may reasonably be expected of a properly qualified and competent 
consultant, experienced in preparing reports of a similar scope. 

However, to the extent that the report is based or relies upon information contained in records, 
reports or other materials provided to LKC, which have not been independently produced or 
verified, LKC gives no warranty, representation or assurance as to the accuracy or 
completeness of such information. 

This report is issued on the condition that LKC will not be held liable for any loss arising from 
ground conditions between sampling points (i.e. boreholes/trial pits/hand augers/surface 
samples) which have not been shown by the sampling points or related testing carried out 
during the investigation, nor for any loss arising from conditions below the maximum depth of 
the investigation. Opinions on such conditions, where given, are for general guidance only. 

This report is prepared solely for the benefit of Wilde Consulting Engineers. It may not be relied 
upon by, or submitted to a third party for their reliance for the purposes of valuation, mortgage, 
insurance and regulatory approval, until all invoices have been settled in full. 

Those using this information in subsequent assessments or evaluations do so at their own 
risk.  
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EXECUTIVE SUMMARY 

Site Details 
 
Site Location: South of Fernside Avenue and to the south-west of Aldonley, Site Location 

Almondbury. 
Centred at approximate National Grid Reference 417000E 415830N. 

Site Area: 8.09Ha (full site area). 
Proposed re-development area is c. 2.6Ha 

Current Land Use: Vacant school buildings and sports hall, with swimming pool currently in use.  External 
areas include playing fields, hardstood car parks and hardstood sports pitches. 

Proposed 
Development: 

Secondary school with soft landscaping. 
 

Purpose of Report: Exploratory Contamination and Geotechnical Assessment. 

 
Preliminary Risk Assessment 
 
PRA Details: Undertaken by LKC in February 2023. 
History: Onsite: Agricultural / pasture fields, unreferenced buildings, anti-aircraft facility, 

Almondbury High School. 
Surrounding Area: Electricity sub-station, paddling pool, pond. 

Geology / 
Hydrogeology: 

Greenmoor Rock (Sandstone). Small area of Pennine Lower Coal Measures 
Formation (mudstone, siltstone and sandstone) in the south 
of site close to the southern site boundary. 1 fault in east of the site, striking 
northwest-southeast with a downthrow to the northeast. (Secondary A Aquifer). 

Mining: Consultants mining report shows no risk from shallow mining. 

Relevant 
Environmental Setting: 

Secondary A Aquifer below site. 
Not within Source Protection Zone. 

Preliminary Conceptual 
Model: 
 
PL=Pollutant Linkage 

PL1 Direct Contact (Human Health): Moderate Risk (ACM, heavy metals, 
hydrocarbons, PCBs). 
PL2 Inhalation of Vapours: Moderate/Low Risk (volatile contaminants). 
PL3 Gas: Moderate/ Low Risk (hazardous and ground gas). 
PL4 Controlled waters: Moderate/Low Risk (mobile contaminants). 
PL5 Water Pipelines: Moderate/Low Risk (organic contaminants). 

Recommendations: Site Investigation was recommended to further assess PL1, PL2, PL4 and PL5. 

 
Ground Investigation Work Undertaken 
 
Date of Investigation: 25th to 28th March 2023 

Intrusive Investigation 
Work Undertaken: 

27no. window sample boreholes (WS101-WS127). 
2no. mechanically excavated trial pits (SA101-SA102). 
6no. hand dug pits (HD101-HD105). 

Monitoring Wells: Installed in WS102, WS103, WS108, WS116 and WS120. 
Soil Sampling with 
leachinge tests: 

16no. samples tested for metals, speciated PAHs, pH, sulphate, asbestos and SOM. 
6no. samples tested for metals, speciated PAHs, cyanide, pH, sulphate, asbestos, 
phenol, TPHCWG, BTEX, SOM and waste acceptance criteria.  
6no. soil samples tested for leachable metals, speciated PAHs, pH, sulphate and 
hardness.  
1no. sample tested for metals, speciated PAHs, cyanide, pH, sulphate, asbestos, 
phenol, TPHCWG, BTEX, PCBs and SOM. 
2no. samples tested for pH and sulphate. 

Monitoring: 2no. groundwater monitoring visits. 
Insitu and Laboratory 
Geotechnical Testing: 

SPTs, pocket penetrometer.  

Other Work: Infiltration tests in 2no. locations.  
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Ground Conditions and Geotechnical Assessment 
 

General Ground conditions 
Allowable Bearing 

Pressure 
Anticipated 
Foundation 

Type 
Other Considerations 

Made Ground (including ash and 
clinker) to generally less than 
1mbgl.  Deeper areas of made 
ground localised around the site. 
 
Soft to firm consistency clay 
encountered in localised areas.  
Some with organic inclusions. 
 
Bedrock comprised weathered 
mudstone and sandstone.  
 
No groundwater encountered.  

600kN/m2 assumed 
in weathered 
bedrock  

Pads founded 
on bedrock.  

Further ground investigation 
once site is cleared. 
Assessment of the extent / 
depth of basement, ducts  
Consider extent and thickness 
of localised red shale deposits. 
Temporary supports of 
excavations may be required. 
Detailed design should be 
carried out by structural 
engineer. 
Concrete Requirements DS1-
AC-1s over most of the site.  
Localised areas require DS-2 
AC-1s and DS-3 AC-1s.   
 

 
Contamination Risk Assessment 
 
The table below shows a summary of the risk assessments undertaken for each pollutant 
linkage, the revised conceptual model and recommendation for either remediation and / or 
further investigation. 
 

Pollutant Linkage Risk Recommendations 

1 

Contaminants posing a risk to 
future site users via dermal 
contact, ingestion and inhalation 
(of soil, dust and fibres). 

Moderate 
(localised) 

 ACM (chrysotile) identified in made ground 
localised to the west of site. 

 Elevated PAHs in the made ground localised to the 
centre of site. 

 Recommendations: Remediation may be required 
in soft landscaping areas. 

Low  
 No elevated heavy metals, PCBs and petroleum 
hydrocarbons identified across the site. 

 Recommendations: No remediation required. 

2 
Volatile contaminants posing a 
risk to future site users via the 
inhalation of vapours. 

Low 
 No elevated volatile contaminants across the site.  
 Recommendation: No remediation required. 

3 

Gas posing a risk to buildings 
and future site users via the 
migration of gas into building 
causing explosion and 
asphyxiation. 

Low 
 No significant made ground identified on site. Low 
TOC/SOM.  

 Recommendation: No remediation required. 

4 

Mobile contamination posing a 
risk to controlled waters via the 
migration through permeable 
strata. 

Low 
 No elevated contaminants identified in 
groundwater. 

 Recommendations:  No remediation required. 

5 
Organic contaminants posing a 
risk to water pipes. 

Low 

 Elevated hydrocarbons identified but not at pipeline 
depth.  

 Recommendations: Water pipeline risk 
assessment to be completed.   
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1:20 RW LKC 22 1679.SA101

Almondbury SEND School

Wilde Consulting Engineers

LKC

LKC 22 1679

SA101
Number

131.32

416956.9 E 415741.3 N
28/04/2023

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Figure No.

Excavation Method

Machine excavated to 
1.70mbgl.

2.00m x 0.70m x 1.70m

(0.30)

MADE GROUND: Dark brown sandy SILT with occasional 
rootlets and brick fragments. Sand is fine to medium.

131.02   0.30
(0.10) MADE GROUND: Tarmacadam.

130.92   0.40

(0.30)

MADE GROUND: Dark grey gravelly CLAY with occasional 
ash and coal fragments. Gravel is fine to medium, 
subangular to subrounded of mudstone and sandstone.

130.62   0.70

(1.00)

Brown sandy silty GRAVEL of mudstone and sandstone 
(weathered bedrock). Gravel is fine to coarse, subangular 
to angular.

129.62   1.70
Terminated at 1.70m

Pit was dry and stable.
Soakaway test carried out within pit see separate sheet with same 
reference for test details (ref. SA101).

0.30-0.40 ES

0.40-0.70 ES PID=<0.1ppm

1.00-1.70 B
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Almondbury SEND School

Wilde Consulting Engineers

LKC

LKC 22 1679

SA102
Number

131.02

416968.8 E 415813.3 N
28/04/2023

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved

Trial Pit

Dimensions

Water
Depth
(m)

Field Records

Remarks

Scale (approx) Logged By Figure No.

Excavation Method

Machine excavated to 
1.70mbgl.

2.00m x 0.70m x 1.70m

(0.30)

MADE GROUND: Dark brown sandy SILT with occasional 
rootlets and brick fragments. Sand is fine to medium.

130.72   0.30

(1.40)

Brown sandy GRAVEL of mudstone and sandstone 
(weathered bedrock). Gravel is fine to coarse, subangular 
to angular.

129.32   1.70
Terminated at 1.70m

0.00-0.40 ES PID=<0.1ppm

Pit was dry and stable.
Soakaway test carried out within pit see separate sheet with same 
reference for test details (ref. SA102).

0.40-0.70 ES PID=<0.1ppm
0.40-1.70 B

1/1



LK CONSULT LTD
Eton Business Park, Eton Hill Road, Radcliffe, M26 2ZS
Tel: 0161 763 7200 web: www.thelkgroup.com

Soakaway Test (BRE Digest 365)

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved

Job Number

LKC 22 1679

Sheet

Site : Almondbury SEND School

Client : Wilde Consulting Engineers

Engineer : LKC

Location Date Level Location

SA101 27/04/2023

Soil type at test level Weathered bedrock.

Groundwater None

Drain discharge depth None

Sidewall stability Stable

Stone filled or open pit Open pit

Pit Width (m) 0.70

Pit Depth (m) 1.70

Pit Length (m) 2.00

1

Effective depth (m) 0.40

Volume outflowing between 75% & 25% (m3) 0.28

Mean surface area through which outflow occurs (m2) 2.48

Time for outflow between 75% & 25% (min) 548.60

SOIL INFILTRATION RATE (ms-1), f 3.43E-6

Remarks

Test data extrapolated.

Elapsed time Depth to Water

(hh:mm:ss) Test 1

00:00:00 1.30

00:00:05 1.30

00:00:10 1.30

00:00:20 1.30

00:00:30 1.30

00:00:40 1.30

00:00:50 1.30

00:01:00 1.30

00:01:30 1.30

00:02:00 1.30

00:02:30 1.30

00:03:00 1.30

00:03:30 1.30

00:04:00 1.31

00:04:30 1.31

00:05:00 1.31

00:06:00 1.31

00:07:00 1.31

00:08:00 1.31

00:09:00 1.31

00:10:00 1.32

00:15:00 1.33

00:20:00 1.33

00:25:00 1.33

00:30:00 1.34

00:40:00 1.35

00:50:00 1.36

01:00:00 1.37

01:30:00 1.40

02:00:00 1.43

02:30:00 1.44

03:00:00 1.45

Te
st
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LK CONSULT LTD
Eton Business Park, Eton Hill Road, Radcliffe, M26 2ZS
Tel: 0161 763 7200 web: www.thelkgroup.com

Soakaway Test (BRE Digest 365)

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved

Job Number

LKC 22 1679

Sheet

Site : Almondbury SEND School

Client : Wilde Consulting Engineers

Engineer : LKC

Location Date Level Location

SA102 01/05/2023

Soil type at test level Weathered bedrock.

Groundwater None

Drain discharge depth None

Sidewall stability Stable

Stone filled or open pit Open pit

Pit Width (m) 0.70

Pit Depth (m) 1.70

Pit Length (m) 2.00

1 2 3

Effective depth (m) 0.50 0.50 0.50

Volume outflowing between 75% & 25% (m3) 0.35 0.35 0.35

Mean surface area through which outflow occurs (m2) 2.75 2.75 2.75

Time for outflow between 75% & 25% (min) 13.62 17.75 24.36

SOIL INFILTRATION RATE (ms-1), f 1.56E-4 1.20E-4 8.71E-5

Remarks

Elapsed time Depth to Water Depth to Water Depth to Water

(hh:mm:ss) Test 1 Test 2 Test 3

00:00:00 1.20 1.20 1.20

00:00:05 1.20 1.20 1.20

00:00:10 1.20 1.20 1.20

00:00:20 1.21 1.21 1.21

00:00:30 1.22 1.22 1.22

00:00:40 1.23 1.23 1.23

00:00:50 1.24 1.24 1.23

00:01:00 1.25 1.25 1.23

00:01:30 1.25 1.25 1.24

00:02:00 1.26 1.26 1.24

00:02:30 1.28 1.30 1.25

00:03:00 1.30 1.30 1.28

00:03:30 1.31 1.30 1.30

00:04:00 1.33 1.31 1.31

00:04:30 1.36 1.32 1.34

00:05:00 1.39 1.33 1.36

00:06:00 1.40 1.34 1.38

00:07:00 1.44 1.35 1.40

00:08:00 1.45 1.37 1.42

00:09:00 1.47 1.40 1.45

00:10:00 1.50 1.43 1.45

00:15:00 1.55 1.50 1.46

00:20:00 1.60 1.54 1.49

00:25:00 1.65 1.61 1.51

00:30:00 1.71 1.66 1.60

00:40:00 1.70 1.68
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Sustainable Drainage Statement 

July 2024 
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Appendix 5: Existing and Proposed Runoff Rates Assessment  
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Note
Discharge from MH61 will be limited in accordance with the outgoing pipe diameter and gradient.

The outgoing pipe diameter from MH61 is 300mm. No gradients are available for the outgoing pipe
so assuming the pipe is laid at minimum gradient (1:240), the pipe capacity can be approximated at

71.3 l/. If the outgoing pipe is laid steeper than 1:240 then capacity would increase respectively.

Providing a 30% betterment on the assumed existing outgoing pipe capacitiy would result in a
proposed site discharge rate of 49.9 l/s.

Existing Brownfield Discharge Rates

Existing School - Area within Red Boundary

Site Area = 2.8ha
Impermeable Area = 1.83ha
Permeable Area = 0.96ha

Refer to the adjacent plan for detailed Impermeable/Permeable areas
breakdown.

Existing Brownfield Discharge rates were calculated utilising 'The
Modified Rational Method'. Refer to
22170-BWB-EXT-XX-CA-0001_SW Assessment for full calculation
sheet.

See below results:

Existing Brownfield 1 in 1 year discharge rate = 280.7 l/s

Proposed Brownfield 1 in 1 year discharge rate (Including 30%
betterment from existing conditions) = 196.5 l/s

Please refer to the below Note for a continued proposed discharge
rate rationale which considers a reduced discharge rate in line with
the capacity of the existing outgoing pipe from the site.

Proposed Discharge Rate
A discharge rate for the new development of 49.9 l/s is proposed via
the combined sewer into MH61.

Land drain arrangement
to be left as existing

Combined sewers currently
utilised to discharge

flows from site

Combined sewer connection
to carriageway manhole MH61
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Appendix 6: MicroDrainage Greenfield Runoff Volume Calculations and Rainfall Profiles 
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Pre-development Peak Runoff Rate

The site is currently considered as Brown Field land and is known / understood to discharge offsite.

To provide a betterment to the receiving drainage system a reduction in brownfield runoff rates has been allowed. 

The allowance made for this reduction is : 30 %

The WALLINGFORD PROCEDURE Volume 4 'The Modified Rational Method ' has been used to assess the existing and proposed discharge rates.

Using The Rational formula:

Qp = CiA

Where:

Qp = discharge rate

C = Coefficient where C = Cv (volumetric coefficient) x Cr (routing coefficient) - formula 7.19

i = rainfall intensity (mm/hr)

i = mean rainfall intensity (mm/hr)

A = Area (ha ) drained hard surfaces

Total site area At = 2.801 ha

Existing impermeable area Ai = 1.831 ha

Existing unsurfaced area Au = 0.969 ha

For Qp in l/s (litres per second) apply 0.36 to formula 

Qp = CiA

0.36

or

Qp = 2.78CiA

Determine C:

C = Cv x Cr

Cv = 0.75

Cr = 1.3

Therefore: C = 0.75 x 1.3 = 0.975

Existing Peak Flow Rates:

Coefficient Rainfall intensity Impermeable Area

C i Ai

1 year Qp = 2.78 x 0.975 x 56.5 x 1.8314

Qp = 280.7 l/s

30 year Qp = 2.78 x 0.975 x 130.1 x 1.8314

Qp = 645.9 l/s

100 year Qp = 2.78 x 0.975 x 163.2 x 1.8314

Qp = 810.4 l/s

100 year Qp = 2.78 x 0.975 x 228.5 x 1.8314

plus 30% CC Qp = 1134.5 l/s

Proposed Peak Flow Rates:

Existing Peak Flow Reduction Proposed Peak Flow

(Qp l/s) (%) (Qpp l/s)

1 year 280.7 x 30 = 196.5

30 year 645.9 x 30 = 452.1

100 year 810.4 x 30 = 567.3

100 year plus 30% CC 1134.5 x 30 = 794.2

K.Jones

02/02.2024

Client: Kirklees Council Prepared by: H.Watts

Storm Event

Storm Event

1Project Number: 221770 Page:

Rev.: P01

Stage: Due Diligence

Document Title: Surface Water Drainage Design Authorised by: K.Jones

Plot Reference / Zone: Entire Site

Project Name: Woodley School and College

File Ref: 221770-BWB-DDG-XX-CA-D-0001-SW Assessment Checked by:

Date:



Colebrook-White Formula

g = Gravity 9.81 m/s^2
n = kinematic viscosity of water 1.141E-06 m^2/s
k = Colebrook-White roughness coeff= 0.600 mm = 6.000E-04 m
D = Inside diameter = 300 mm = 0.300 m
S = Slope, in metres per metre 0.417%

= (Hydraulic Gradient)  1: 240

Discharge:
Q = V x A V= 1.01 m/s

A = 0.071 m^2
Q = 0.071 m^3/s = 71.3 l/s

Authorised by: LRTitle: Pipe Full Flow

Job Number: 221770 Calc number: 1 Rev: 1

Prepared by: MPBDate: 30.05.24Project:  Future Woodley School & College

 
 
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k = Colebrook-White  roughness coefficient, in metres 

V = velocity, in metres per second 

D = circular cross-section pipe,  inside diameter, in metres 

S = slope,

k
V gDS

D D gDS

 
   
 
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 in metres per metre 

ν = kinematic viscosity of water, in square metres per second.  



BWB Consulting Ltd Page 1
5th Floor, Waterfront House Future Woodley School &College
35 Station Street Greenfield Runoff Volume
Nottingham,  NG2 3DQ Pre-development - 0.97ha
Date 29/05/2024 16:59 Designed by MPB
File Checked by RJ
Innovyze Source Control 2020.1

Greenfield Runoff Volume

©1982-2020 Innovyze

FEH Data

Return Period (years) 100
Storm Duration (mins) 360
FEH Rainfall Version 2013

Site Location GB 417600 415750 SE 17600 15750
Data Type Catchment

Areal Reduction Factor 1.00
Area (ha) 0.970
SAAR (mm) 842

CWI 119.376
SPR Host 9.780

URBEXT (1990) 0.2537

Results

Percentage Runoff (%) 21.86
Greenfield Runoff Volume (m³) 143.363



BWB Consulting Ltd Page 1
5th Floor, Waterfront House 221770 - Fernside SEND
35 Station Street Post Development
Nottingham,  NG2 3DQ Run-off volume Permeable area
Date 14/06/2024 Designed by A.Shademani
File Checked by M.Bailey
Innovyze Source Control 2020.1

Greenfield Runoff Volume

©1982-2020 Innovyze

FEH Data

Return Period (years) 100
Storm Duration (mins) 360
FEH Rainfall Version 2013

Site Location GB 417600 415750 SE 17600 15750
Data Type Catchment

Areal Reduction Factor 1.00
Area (ha) 0.870
SAAR (mm) 842

CWI 119.376
SPR Host 9.780

URBEXT (1990) 0.2537

Results

Percentage Runoff (%) 21.86
Greenfield Runoff Volume (m³) 128.583



BWB Consulting Ltd Page 1
5th Floor, Waterfront House Future Woodley School &College
35 Station Street Rainfall Profile
Nottingham,  NG2 3DQ FEH - 100yr 6-Hours
Date 29/05/2024 17:02 Designed by MPB
File Checked by RJ
Innovyze Source Control 2020.1

Rainfall profile

©1982-2020 Innovyze

Storm duration (mins) 360

FEH Data
FEH Rainfall Version 2013

Site Location GB 417600 415750 SE 17600 15750
Data Type Catchment

Peak Intensity (mm/hr) 44.165
Ave. Intensity (mm/hr) 11.267
Return Period (years) 100.0
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Appendix 7: Proposed Outline Levels and Proposed Drainage Layout 
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The CCTV Survey indicates the car park
drainage currently drains North into the
public sewer located within the existing

highway.Existing nursery car park
assumed to be retained as existing. Any

remedial works subject to receipt of
further CCTV survey.

Stub to accommodate flows
from existing tennis courts

Tubosider Attenuation Tank
All characteristics below are
approximate and TBC at detailed
design:
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Tank Diameter: 2.1m
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850mm width slopes at 1:3

500mm offset from top of 1:3
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unit may be required based on the
inlet and outlet pipe diameter.

Potential stub for drainage
of clouded area, if infiltration
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Vortex flow control
chamber to limit flow to 49.9 l/s
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Fitted with a
non-return valve.
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by the design process. These key residual risks are identified below:
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shown on this drawing should ensure that they have been regularly and thoroughly
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3 - The Contractors construction method statements.
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day and low risk hazards.

Existing Drainage and Service Infrastructure not to be compromised

Care to be taken around deep excavations. Plant to be kept at safe distance

Moving plant. Care to be taken around site
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2020 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales
Return Period (years) 100 PIMP (%) 100

M5-60 (mm) 19.000 Add Flow / Climate Change (%) 0
Ratio R 0.340 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200

Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00
Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for Storm

« - Indicates pipe capacity < flow

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

n HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.000 38.842 2.508 15.5 0.054 5.00 0.0 0.600 o 150 Pipe/Conduit

2.000 10.882 0.097 112.2 0.121 5.00 0.0 0.600 o 300 Pipe/Conduit
2.001 55.011 0.688 80.0 0.100 0.00 0.0 0.045 3 \=/ 300 1:3 Swale
2.002 13.857 0.594 23.3 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
2.003 23.692 0.174 136.2 0.159 0.00 0.0 0.600 o 375 Pipe/Conduit
2.004 11.994 0.259 46.3 0.017 0.00 0.0 0.600 o 375 Pipe/Conduit

3.000 8.195 0.764 10.7 0.048 5.00 0.0 0.600 o 150 Pipe/Conduit

2.005 33.468 0.723 46.3 0.054 0.00 0.0 0.600 o 375 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.000 50.00 5.25 131.838 0.054 0.0 0.0 0.0 2.57 45.5 7.3

2.000 50.00 5.12 132.797 0.121 0.0 0.0 0.0 1.48 104.9 16.4
2.001 50.00 6.96 132.700 0.221 0.0 0.0 0.0 0.50 56.2 29.9
2.002 50.00 7.03 131.200 0.221 0.0 0.0 0.0 3.27 231.1 29.9
2.003 50.00 7.28 130.606 0.380 0.0 0.0 0.0 1.55 171.3 51.5
2.004 50.00 7.36 130.432 0.397 0.0 0.0 0.0 2.67 294.7 53.8

3.000 50.00 5.04 130.937 0.048 0.0 0.0 0.0 3.09 54.7 6.5

2.005 50.00 7.57 130.173 0.499 0.0 0.0 0.0 2.67 294.8 67.6
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Network Design Table for Storm

©1982-2020 Innovyze

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

n HYD
SECT

DIA
(mm)

Section Type Auto
Design

4.000 8.457 0.506 16.7 0.086 5.00 0.0 0.600 o 225 Pipe/Conduit

2.006 37.938 0.120 316.2 0.086 0.00 0.0 0.600 o 450 Pipe/Conduit

1.001 12.886 0.202 63.8 0.034 0.00 0.0 0.600 o 375 Pipe/Conduit

5.000 67.056 3.434 19.5 0.061 5.00 0.0 0.600 o 225 Pipe/Conduit

1.002 53.857 0.390 138.1 0.070 0.00 0.0 0.600 ooo 2100 Triple Pipe

6.000 25.412 0.153 166.1 0.061 5.00 0.0 0.600 o 225 Pipe/Conduit
6.001 65.945 4.283 15.4 0.143 0.00 0.0 0.600 o 300 Pipe/Conduit

1.003 36.347 0.780 46.6 0.023 0.00 0.0 0.600 ooo 2100 Triple Pipe

7.000 5.966 3.161 1.9 0.179 5.00 0.0 0.600 o 150 Pipe/Conduit

8.000 43.542 0.262 166.2 0.040 5.00 0.0 0.600 o 225 Pipe/Conduit
8.001 23.560 0.142 165.9 0.020 0.00 0.0 0.600 o 225 Pipe/Conduit
8.002 81.700 4.012 20.4 0.177 0.00 0.0 0.600 o 300 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

4.000 50.00 5.04 129.956 0.086 0.0 0.0 0.0 3.22 127.9 11.6

2.006 50.00 8.12 129.450 0.671 0.0 0.0 0.0 1.14 181.0 90.9

1.001 50.00 8.22 129.330 0.759 0.0 0.0 0.0 2.27 250.9 102.8

5.000 50.00 5.38 132.466 0.061 0.0 0.0 0.0 2.97 118.3 8.3

1.002 50.00 8.42 128.303 0.890 0.0 0.0 0.0 4.48 46542.3 120.5

6.000 50.00 5.42 132.625 0.061 0.0 0.0 0.0 1.01 40.2 8.3
6.001 50.00 5.69 132.473 0.204 0.0 0.0 0.0 4.03 284.6 27.6

1.003 50.00 8.50 127.913 1.117 0.0 0.0 0.0 7.72 80220.2 151.3

7.000 50.00 5.01 131.188 0.179 0.0 0.0 0.0 7.39 130.7 24.2

8.000 50.00 5.72 132.608 0.040 0.0 0.0 0.0 1.01 40.2 5.4
8.001 50.00 6.11 132.346 0.060 0.0 0.0 0.0 1.01 40.2 8.1
8.002 50.00 6.49 132.129 0.237 0.0 0.0 0.0 3.50 247.4 32.1
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Network Design Table for Storm

©1982-2020 Innovyze

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

n HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.004 14.362 0.034 422.4 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit

9.000 35.947 1.867 19.3 0.400 5.00 0.0 0.600 o 300 Pipe/Conduit

1.005 20.962 1.253 16.7 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.004 50.00 8.74 128.117 1.533 0.0 0.0 0.0 0.98 156.3« 207.6

9.000 50.00 5.17 129.950 0.400 0.0 0.0 0.0 3.60 254.4 54.2

1.005 50.00 8.83 128.083 1.933 0.0 0.0 0.0 3.86 273.0 261.8
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Area Summary for Storm
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Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)

1.000  -  - 100 0.054 0.054 0.054
2.000  -  - 100 0.121 0.121 0.121
2.001  -  - 100 0.100 0.100 0.100
2.002  -  - 100 0.000 0.000 0.000
2.003  -  - 100 0.159 0.159 0.159
2.004  -  - 100 0.017 0.017 0.017
3.000  -  - 100 0.048 0.048 0.048
2.005  -  - 100 0.054 0.054 0.054
4.000  -  - 100 0.086 0.086 0.086
2.006  -  - 100 0.086 0.086 0.086
1.001  -  - 100 0.034 0.034 0.034
5.000  -  - 100 0.061 0.061 0.061
1.002  -  - 100 0.070 0.070 0.070
6.000  -  - 100 0.061 0.061 0.061
6.001  -  - 100 0.143 0.143 0.143
1.003  -  - 100 0.023 0.023 0.023
7.000  -  - 100 0.179 0.179 0.179
8.000  -  - 100 0.040 0.040 0.040
8.001  -  - 100 0.020 0.020 0.020
8.002  -  - 100 0.177 0.177 0.177
1.004  -  - 100 0.000 0.000 0.000
9.000  -  - 100 0.400 0.400 0.400
1.005  -  - 100 0.000 0.000 0.000

Total Total Total
1.933 1.933 1.933

Free Flowing Outfall Details for Storm

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.005 128.650 126.830 0.000 0 0

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (l/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 0
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
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Synthetic Rainfall Details
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Rainfall Model FSR Profile Type Summer
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 19.000 Storm Duration (mins) 30

Ratio R 0.340
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Online Controls for Storm
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Non Return Valve Manhole: S03, DS/PN: 2.006, Volume (m³): 6.0

Hydro-Brake® Optimum Manhole: S14, DS/PN: 1.005, Volume (m³): 8.8

Unit Reference MD-SHE-0273-4990-2500-4990
Design Head (m) 2.500

Design Flow (l/s) 49.9
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 273

Invert Level (m) 128.083
Minimum Outlet Pipe Diameter (mm) 300
Suggested Manhole Diameter (mm) Site Specific Design (Contact Hydro International)

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

Design Point (Calculated) 2.500 49.9
Flush-Flo™ 0.723 49.8
Kick-Flo® 1.566 39.8

Mean Flow over Head Range - 43.2

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

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

0.100 8.6 1.200 47.4 3.000 54.5 7.000 82.1
0.200 28.2 1.400 44.5 3.500 58.7 7.500 84.9
0.300 44.0 1.600 40.2 4.000 62.6 8.000 87.7
0.400 47.0 1.800 42.6 4.500 66.3 8.500 90.3
0.500 48.7 2.000 44.8 5.000 69.7 9.000 92.8
0.600 49.5 2.200 46.9 5.500 73.1 9.500 95.3
0.800 49.7 2.400 48.9 6.000 76.2
1.000 48.9 2.600 50.8 6.500 79.2
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 0
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.335

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep Fine Inertia Status ON

DTS Status OFF

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880
Return Period(s) (years) 1, 30, 100

Climate Change (%) 0, 40, 45

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.000 S04 15 Winter 1 +0%
2.000 SU1 15 Winter 1 +0%
2.001 SWALE 1A 15 Winter 1 +0%
2.002 SWALE 1B 15 Winter 1 +0% 100/15 Summer
2.003 S01 15 Winter 1 +0% 30/15 Summer
2.004 S02 15 Winter 1 +0% 100/15 Summer
3.000 SU2 15 Winter 1 +0% 100/15 Summer
2.005 JUNC 15 Winter 1 +0%
4.000 SU3 15 Winter 1 +0% 30/15 Summer 100/15 Winter
2.006 S03 15 Winter 1 +0% 30/15 Summer
1.001 S05 15 Winter 1 +0% 30/15 Summer
5.000 S06 15 Winter 1 +0%
1.002 S07 15 Winter 1 +0%
6.000 S09 15 Winter 1 +0%
6.001 S10 15 Winter 1 +0%
1.003 JUNC 240 Winter 1 +0%
7.000 SU4 15 Winter 1 +0%
8.000 S11 15 Winter 1 +0%
8.001 S12 15 Winter 1 +0%
8.002 S13 15 Winter 1 +0%
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

1.000 S04 131.877 -0.111 0.000 0.15 6.7 OK
2.000 SU1 132.887 -0.210 0.000 0.19 14.8 OK
2.001 SWALE 1A 132.802 -1.517 0.000 0.00 25.6 OK
2.002 SWALE 1B 131.273 -0.227 0.000 0.13 25.6 OK
2.003 S01 130.742 -0.239 0.000 0.28 41.8 OK
2.004 S02 130.551 -0.256 0.000 0.22 43.2 OK
3.000 SU2 130.972 -0.115 0.000 0.13 6.0 OK
2.005 JUNC 130.282 -0.266 0.000 0.18 54.3 OK*
4.000 SU3 130.005 -0.176 0.000 0.11 10.7 OK
2.006 S03 129.664 -0.236 0.000 0.45 72.4 OK
1.001 S05 129.509 -0.196 0.000 0.46 81.4 OK
5.000 S06 132.504 -0.187 0.000 0.07 7.5 OK
1.002 S07 128.369 -2.034 0.000 0.00 94.4 OK
6.000 S09 132.694 -0.156 0.000 0.20 7.5 OK
6.001 S10 132.531 -0.242 0.000 0.08 22.5 OK
1.003 JUNC 128.327 -1.686 0.000 0.00 20.8 OK*
7.000 SU4 131.234 -0.104 0.000 0.20 22.2 OK
8.000 S11 132.662 -0.171 0.000 0.13 4.8 OK
8.001 S12 132.411 -0.160 0.000 0.19 6.9 OK
8.002 S13 132.194 -0.235 0.000 0.11 25.3 OK

PN
US/MH
Name

Level
Exceeded

1.000 S04
2.000 SU1
2.001 SWALE 1A
2.002 SWALE 1B
2.003 S01
2.004 S02
3.000 SU2
2.005 JUNC
4.000 SU3 1
2.006 S03
1.001 S05
5.000 S06
1.002 S07
6.000 S09
6.001 S10
1.003 JUNC
7.000 SU4
8.000 S11
8.001 S12
8.002 S13
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

1.004 S08 240 Winter 1 +0% 30/15 Summer 128.326
9.000 STUB 15 Winter 1 +0% 100/15 Summer 130.044
1.005 S14 15 Winter 1 +0% 30/15 Summer 128.312

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.004 S08 -0.241 0.000 0.27 27.0 OK
9.000 STUB -0.206 0.000 0.21 49.8 OK
1.005 S14 -0.071 0.000 0.14 33.5 OK
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 0
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.335

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep Fine Inertia Status ON

DTS Status OFF

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880
Return Period(s) (years) 1, 30, 100

Climate Change (%) 0, 40, 45

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.000 S04 15 Winter 30 +40%
2.000 SU1 15 Winter 30 +40%
2.001 SWALE 1A 15 Winter 30 +40%
2.002 SWALE 1B 15 Winter 30 +40% 100/15 Summer
2.003 S01 15 Winter 30 +40% 30/15 Summer
2.004 S02 15 Winter 30 +40% 100/15 Summer
3.000 SU2 15 Winter 30 +40% 100/15 Summer
2.005 JUNC 15 Summer 30 +40%
4.000 SU3 15 Winter 30 +40% 30/15 Summer 100/15 Winter
2.006 S03 15 Winter 30 +40% 30/15 Summer
1.001 S05 15 Winter 30 +40% 30/15 Summer
5.000 S06 15 Winter 30 +40%
1.002 S07 180 Winter 30 +40%
6.000 S09 15 Winter 30 +40%
6.001 S10 15 Winter 30 +40%
1.003 JUNC 180 Winter 30 +40%
7.000 SU4 15 Winter 30 +40%
8.000 S11 15 Winter 30 +40%
8.001 S12 15 Winter 30 +40%
8.002 S13 15 Winter 30 +40%
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PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

1.000 S04 131.916 -0.072 0.000 0.52 23.0 OK
2.000 SU1 132.977 -0.120 0.000 0.66 51.2 OK
2.001 SWALE 1A 132.885 -1.434 0.000 0.01 95.4 OK
2.002 SWALE 1B 131.352 -0.148 0.000 0.50 95.0 OK
2.003 S01 131.017 0.036 0.000 1.11 163.2 SURCHARGED
2.004 S02 130.795 -0.012 0.000 0.80 159.0 OK
3.000 SU2 131.006 -0.081 0.000 0.43 20.4 OK
2.005 JUNC 130.548 0.000 0.000 0.65 192.2 SURCHARGED*
4.000 SU3 130.361 0.180 0.000 0.31 31.5 FLOOD RISK
2.006 S03 130.313 0.413 0.000 1.57 251.1 SURCHARGED
1.001 S05 130.012 0.307 0.000 1.59 280.5 SURCHARGED
5.000 S06 132.539 -0.152 0.000 0.22 25.7 OK
1.002 S07 129.213 -1.190 0.000 0.00 98.4 OK
6.000 S09 132.765 -0.085 0.000 0.69 25.6 OK
6.001 S10 132.593 -0.180 0.000 0.33 89.7 OK
1.003 JUNC 129.208 -0.805 0.000 0.00 34.3 OK*
7.000 SU4 131.282 -0.056 0.000 0.70 76.2 OK
8.000 S11 132.714 -0.119 0.000 0.43 16.6 OK
8.001 S12 132.483 -0.088 0.000 0.67 24.8 OK
8.002 S13 132.268 -0.161 0.000 0.43 102.9 OK

PN
US/MH
Name

Level
Exceeded

1.000 S04
2.000 SU1
2.001 SWALE 1A
2.002 SWALE 1B
2.003 S01
2.004 S02
3.000 SU2
2.005 JUNC
4.000 SU3 1
2.006 S03
1.001 S05
5.000 S06
1.002 S07
6.000 S09
6.001 S10
1.003 JUNC
7.000 SU4
8.000 S11
8.001 S12
8.002 S13
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

1.004 S08 180 Winter 30 +40% 30/15 Summer 129.204
9.000 STUB 15 Winter 30 +40% 100/15 Summer 130.142
1.005 S14 180 Winter 30 +40% 30/15 Summer 129.293

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.004 S08 0.637 0.000 0.48 47.7 SURCHARGED
9.000 STUB -0.108 0.000 0.73 170.6 OK
1.005 S14 0.910 0.000 0.20 48.8 SURCHARGED
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 0
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.335

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep Fine Inertia Status ON

DTS Status OFF

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880
Return Period(s) (years) 1, 30, 100

Climate Change (%) 0, 40, 45

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.000 S04 15 Winter 100 +45%
2.000 SU1 15 Winter 100 +45%
2.001 SWALE 1A 15 Winter 100 +45%
2.002 SWALE 1B 15 Winter 100 +45% 100/15 Summer
2.003 S01 15 Winter 100 +45% 30/15 Summer
2.004 S02 15 Winter 100 +45% 100/15 Summer
3.000 SU2 15 Winter 100 +45% 100/15 Summer
2.005 JUNC 15 Summer 100 +45%
4.000 SU3 15 Winter 100 +45% 30/15 Summer 100/15 Winter
2.006 S03 15 Winter 100 +45% 30/15 Summer
1.001 S05 15 Winter 100 +45% 30/15 Summer
5.000 S06 15 Winter 100 +45%
1.002 S07 180 Winter 100 +45%
6.000 S09 15 Winter 100 +45%
6.001 S10 15 Winter 100 +45%
1.003 JUNC 180 Winter 100 +45%
7.000 SU4 15 Winter 100 +45%
8.000 S11 15 Winter 100 +45%
8.001 S12 15 Winter 100 +45%
8.002 S13 15 Winter 100 +45%
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PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

1.000 S04 131.932 -0.056 0.000 0.70 30.8 OK
2.000 SU1 133.019 -0.078 0.000 0.88 68.6 OK
2.001 SWALE 1A 132.907 -1.412 0.000 0.01 127.7 OK
2.002 SWALE 1B 131.996 0.496 0.000 0.65 123.3 FLOOD RISK
2.003 S01 131.757 0.776 0.000 1.31 193.1 FLOOD RISK
2.004 S02 131.447 0.640 0.000 1.02 203.4 SURCHARGED
3.000 SU2 131.314 0.227 0.000 0.53 25.1 FLOOD RISK
2.005 JUNC 130.548 0.000 0.000 0.81 237.4 SURCHARGED*
4.000 SU3 130.633 0.452 2.950 0.68 68.2 FLOOD
2.006 S03 130.631 0.731 0.000 1.84 293.7 FLOOD RISK
1.001 S05 130.226 0.521 0.000 1.89 332.7 SURCHARGED
5.000 S06 132.551 -0.140 0.000 0.30 34.4 OK
1.002 S07 130.015 -0.388 0.000 0.01 133.3 OK
6.000 S09 132.798 -0.052 0.000 0.92 34.2 OK
6.001 S10 132.614 -0.159 0.000 0.44 120.0 OK
1.003 JUNC 130.003 -0.010 0.000 0.00 39.0 OK*
7.000 SU4 131.304 -0.034 0.000 0.94 102.0 OK
8.000 S11 132.734 -0.099 0.000 0.58 22.3 OK
8.001 S12 132.515 -0.056 0.000 0.90 33.2 OK
8.002 S13 132.295 -0.134 0.000 0.57 136.9 OK

PN
US/MH
Name

Level
Exceeded

1.000 S04
2.000 SU1
2.001 SWALE 1A
2.002 SWALE 1B
2.003 S01
2.004 S02
3.000 SU2
2.005 JUNC
4.000 SU3 1
2.006 S03
1.001 S05
5.000 S06
1.002 S07
6.000 S09
6.001 S10
1.003 JUNC
7.000 SU4
8.000 S11
8.001 S12
8.002 S13
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

1.004 S08 180 Winter 100 +45% 30/15 Summer 129.953
9.000 STUB 15 Winter 100 +45% 100/15 Summer 130.405
1.005 S14 180 Winter 100 +45% 30/15 Summer 129.942

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.004 S08 1.386 0.000 0.49 48.8 SURCHARGED
9.000 STUB 0.155 0.000 0.95 223.1 SURCHARGED
1.005 S14 1.559 0.000 0.21 49.0 SURCHARGED
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm
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Pipe Sizes STANDARD Manhole Sizes STANDARD

FEH Rainfall Model
Return Period (years) 100
FEH Rainfall Version 1999

Site Location GB 417600 415750 SE 17600 15750
C (1km) -0.026
D1 (1km) 0.372
D2 (1km) 0.442
D3 (1km) 0.297
E (1km) 0.307
F (1km) 2.373

Maximum Rainfall (mm/hr) 50
Maximum Time of Concentration (mins) 30

Foul Sewage (l/s/ha) 0.000
Volumetric Runoff Coeff. 0.750

PIMP (%) 100
Add Flow / Climate Change (%) 0
Minimum Backdrop Height (m) 0.200
Maximum Backdrop Height (m) 1.500

Min Design Depth for Optimisation (m) 1.200
Min Vel for Auto Design only (m/s) 1.00
Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for Storm

« - Indicates pipe capacity < flow

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

n HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.000 38.842 2.508 15.5 0.054 5.00 0.0 0.600 o 150 Pipe/Conduit

2.000 10.882 0.097 112.2 0.121 5.00 0.0 0.600 o 300 Pipe/Conduit
2.001 55.011 0.688 80.0 0.100 0.00 0.0 0.045 3 \=/ 300 1:3 Swale
2.002 13.857 0.594 23.3 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.000 50.00 5.25 131.838 0.054 0.0 0.0 0.0 2.57 45.5 7.3

2.000 50.00 5.12 132.797 0.121 0.0 0.0 0.0 1.48 104.9 16.4
2.001 50.00 6.96 132.700 0.221 0.0 0.0 0.0 0.50 56.2 29.9
2.002 50.00 7.03 131.200 0.221 0.0 0.0 0.0 3.27 231.1 29.9
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Network Design Table for Storm
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PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

n HYD
SECT

DIA
(mm)

Section Type Auto
Design

2.003 23.692 0.174 136.2 0.159 0.00 0.0 0.600 o 375 Pipe/Conduit
2.004 11.994 0.259 46.3 0.017 0.00 0.0 0.600 o 375 Pipe/Conduit

3.000 8.195 0.764 10.7 0.048 5.00 0.0 0.600 o 150 Pipe/Conduit

2.005 33.468 0.723 46.3 0.054 0.00 0.0 0.600 o 375 Pipe/Conduit

4.000 8.457 0.506 16.7 0.086 5.00 0.0 0.600 o 225 Pipe/Conduit

2.006 37.938 0.120 316.2 0.086 0.00 0.0 0.600 o 450 Pipe/Conduit

1.001 12.886 0.202 63.8 0.034 0.00 0.0 0.600 o 375 Pipe/Conduit

5.000 67.056 3.434 19.5 0.061 5.00 0.0 0.600 o 225 Pipe/Conduit

1.002 53.857 0.390 138.1 0.070 0.00 0.0 0.600 ooo 2100 Triple Pipe

6.000 25.412 0.153 166.1 0.061 5.00 0.0 0.600 o 225 Pipe/Conduit
6.001 65.945 4.283 15.4 0.143 0.00 0.0 0.600 o 300 Pipe/Conduit

1.003 36.347 0.780 46.6 0.023 0.00 0.0 0.600 ooo 2100 Triple Pipe

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

2.003 50.00 7.28 130.606 0.380 0.0 0.0 0.0 1.55 171.3 51.5
2.004 50.00 7.36 130.432 0.397 0.0 0.0 0.0 2.67 294.7 53.8

3.000 50.00 5.04 130.937 0.048 0.0 0.0 0.0 3.09 54.7 6.5

2.005 50.00 7.57 130.173 0.499 0.0 0.0 0.0 2.67 294.8 67.6

4.000 50.00 5.04 129.956 0.086 0.0 0.0 0.0 3.22 127.9 11.6

2.006 50.00 8.12 129.450 0.671 0.0 0.0 0.0 1.14 181.0 90.9

1.001 50.00 8.22 129.330 0.759 0.0 0.0 0.0 2.27 250.9 102.8

5.000 50.00 5.38 132.466 0.061 0.0 0.0 0.0 2.97 118.3 8.3

1.002 50.00 8.42 128.303 0.890 0.0 0.0 0.0 4.48 46542.3 120.5

6.000 50.00 5.42 132.625 0.061 0.0 0.0 0.0 1.01 40.2 8.3
6.001 50.00 5.69 132.473 0.204 0.0 0.0 0.0 4.03 284.6 27.6

1.003 50.00 8.50 127.913 1.117 0.0 0.0 0.0 7.72 80220.2 151.3
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Network Design Table for Storm
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PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

n HYD
SECT

DIA
(mm)

Section Type Auto
Design

7.000 5.966 3.161 1.9 0.179 5.00 0.0 0.600 o 150 Pipe/Conduit

8.000 43.542 0.262 166.2 0.040 5.00 0.0 0.600 o 225 Pipe/Conduit
8.001 23.560 0.142 165.9 0.020 0.00 0.0 0.600 o 225 Pipe/Conduit
8.002 81.700 4.012 20.4 0.177 0.00 0.0 0.600 o 300 Pipe/Conduit

1.004 14.362 0.034 422.4 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit

9.000 35.947 1.867 19.3 0.400 5.00 0.0 0.600 o 300 Pipe/Conduit

1.005 20.962 1.253 16.7 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

7.000 50.00 5.01 131.188 0.179 0.0 0.0 0.0 7.39 130.7 24.2

8.000 50.00 5.72 132.608 0.040 0.0 0.0 0.0 1.01 40.2 5.4
8.001 50.00 6.11 132.346 0.060 0.0 0.0 0.0 1.01 40.2 8.1
8.002 50.00 6.49 132.129 0.237 0.0 0.0 0.0 3.50 247.4 32.1

1.004 50.00 8.74 128.117 1.533 0.0 0.0 0.0 0.98 156.3« 207.6

9.000 50.00 5.17 129.950 0.400 0.0 0.0 0.0 3.60 254.4 54.2

1.005 50.00 8.83 128.083 1.933 0.0 0.0 0.0 3.86 273.0 261.8
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Area Summary for Storm
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Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)

1.000  -  - 100 0.054 0.054 0.054
2.000  -  - 100 0.121 0.121 0.121
2.001  -  - 100 0.100 0.100 0.100
2.002  -  - 100 0.000 0.000 0.000
2.003  -  - 100 0.159 0.159 0.159
2.004  -  - 100 0.017 0.017 0.017
3.000  -  - 100 0.048 0.048 0.048
2.005  -  - 100 0.054 0.054 0.054
4.000  -  - 100 0.086 0.086 0.086
2.006  -  - 100 0.086 0.086 0.086
1.001  -  - 100 0.034 0.034 0.034
5.000  -  - 100 0.061 0.061 0.061
1.002  -  - 100 0.070 0.070 0.070
6.000  -  - 100 0.061 0.061 0.061
6.001  -  - 100 0.143 0.143 0.143
1.003  -  - 100 0.023 0.023 0.023
7.000  -  - 100 0.179 0.179 0.179
8.000  -  - 100 0.040 0.040 0.040
8.001  -  - 100 0.020 0.020 0.020
8.002  -  - 100 0.177 0.177 0.177
1.004  -  - 100 0.000 0.000 0.000
9.000  -  - 100 0.400 0.400 0.400
1.005  -  - 100 0.000 0.000 0.000

Total Total Total
1.933 1.933 1.933

Free Flowing Outfall Details for Storm

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.005 128.650 126.830 0.000 0 0

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (l/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 0
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
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Synthetic Rainfall Details
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Rainfall Model FSR Profile Type Summer
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 19.000 Storm Duration (mins) 30

Ratio R 0.340
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Online Controls for Storm
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Non Return Valve Manhole: S03, DS/PN: 2.006, Volume (m³): 6.0

Hydro-Brake® Optimum Manhole: S14, DS/PN: 1.005, Volume (m³): 8.8

Unit Reference MD-SHE-0272-4990-2600-4990
Design Head (m) 2.600

Design Flow (l/s) 49.9
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 272

Invert Level (m) 128.083
Minimum Outlet Pipe Diameter (mm) 300
Suggested Manhole Diameter (mm) Site Specific Design (Contact Hydro International)

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

Design Point (Calculated) 2.600 49.8
Flush-Flo™ 0.752 49.9
Kick-Flo® 1.622 39.7

Mean Flow over Head Range - 43.3

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)

0.100 8.6 1.200 47.8 3.000 53.4 7.000 80.5
0.200 28.0 1.400 45.3 3.500 57.5 7.500 83.3
0.300 43.5 1.600 40.5 4.000 61.4 8.000 85.9
0.400 46.6 1.800 41.8 4.500 65.0 8.500 88.5
0.500 48.4 2.000 43.9 5.000 68.4 9.000 91.0
0.600 49.4 2.200 46.0 5.500 71.6 9.500 93.5
0.800 49.8 2.400 48.0 6.000 74.7
1.000 49.2 2.600 49.8 6.500 77.7
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©1982-2020 Innovyze

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 0
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH

FEH Rainfall Version 1999
Site Location GB 417600 415750 SE 17600 15750

C (1km) -0.026
D1 (1km) 0.372
D2 (1km) 0.442
D3 (1km) 0.297
E (1km) 0.307
F (1km) 2.373

Cv (Summer) 0.750
Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 60, 120, 180, 240, 360, 480, 600, 720, 960,

1440, 2160, 2880, 4320, 5760, 7200, 8640,
10080

Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 40, 45

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.000 S04 60 Summer 1 +0%
2.000 SU1 60 Summer 1 +0%
2.001 SWALE 1A 60 Summer 1 +0%
2.002 SWALE 1B 60 Summer 1 +0%
2.003 S01 60 Summer 1 +0% 100/60 Summer
2.004 S02 60 Summer 1 +0% 100/60 Summer
3.000 SU2 60 Summer 1 +0%
2.005 JUNC 60 Summer 1 +0%
4.000 SU3 60 Summer 1 +0% 100/60 Summer 100/120 Winter
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PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

1.000 S04 131.869 -0.119 0.000 0.09 4.1 OK
2.000 SU1 132.865 -0.232 0.000 0.12 9.2 OK
2.001 SWALE 1A 132.782 -1.537 0.000 0.00 16.1 OK
2.002 SWALE 1B 131.259 -0.241 0.000 0.08 16.2 OK
2.003 S01 130.715 -0.266 0.000 0.19 27.3 OK
2.004 S02 130.526 -0.281 0.000 0.14 28.5 OK
3.000 SU2 130.964 -0.123 0.000 0.08 3.6 OK
2.005 JUNC 130.259 -0.289 0.000 0.12 35.7 OK*
4.000 SU3 129.993 -0.188 0.000 0.07 6.5 OK

PN
US/MH
Name

Level
Exceeded

1.000 S04
2.000 SU1
2.001 SWALE 1A
2.002 SWALE 1B
2.003 S01
2.004 S02
3.000 SU2
2.005 JUNC
4.000 SU3 3
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

2.006 S03 60 Summer 1 +0% 30/60 Summer 129.618
1.001 S05 60 Summer 1 +0% 30/60 Summer 129.472
5.000 S06 60 Summer 1 +0% 132.495
1.002 S07 60 Summer 1 +0% 100/120 Winter 128.358
6.000 S09 60 Summer 1 +0% 132.677
6.001 S10 60 Summer 1 +0% 132.518
1.003 JUNC 240 Winter 1 +0% 128.305
7.000 SU4 60 Summer 1 +0% 131.223
8.000 S11 60 Summer 1 +0% 132.650
8.001 S12 60 Summer 1 +0% 132.397
8.002 S13 60 Summer 1 +0% 132.181
1.004 S08 240 Winter 1 +0% 30/60 Summer 128.304
9.000 STUB 60 Summer 1 +0% 100/120 Winter 130.021
1.005 S14 240 Winter 1 +0% 30/60 Summer 128.285

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

2.006 S03 -0.282 0.000 0.30 47.4 OK
1.001 S05 -0.233 0.000 0.31 53.7 OK
5.000 S06 -0.196 0.000 0.04 4.6 OK
1.002 S07 -2.045 0.000 0.00 62.6 OK
6.000 S09 -0.173 0.000 0.12 4.6 OK
6.001 S10 -0.255 0.000 0.05 14.6 OK
1.003 JUNC -1.708 0.000 0.00 20.9 OK*
7.000 SU4 -0.115 0.000 0.12 13.6 OK
8.000 S11 -0.183 0.000 0.08 3.0 OK
8.001 S12 -0.174 0.000 0.12 4.4 OK
8.002 S13 -0.248 0.000 0.07 16.7 OK
1.004 S08 -0.263 0.000 0.23 23.0 OK
9.000 STUB -0.229 0.000 0.13 30.4 OK
1.005 S14 -0.098 0.000 0.12 28.4 OK
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 0
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH

FEH Rainfall Version 1999
Site Location GB 417600 415750 SE 17600 15750

C (1km) -0.026
D1 (1km) 0.372
D2 (1km) 0.442
D3 (1km) 0.297
E (1km) 0.307
F (1km) 2.373

Cv (Summer) 0.750
Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 60, 120, 180, 240, 360, 480, 600, 720, 960,

1440, 2160, 2880, 4320, 5760, 7200, 8640,
10080

Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 40, 45

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.000 S04 60 Summer 30 +40%
2.000 SU1 60 Summer 30 +40%
2.001 SWALE 1A 60 Summer 30 +40%
2.002 SWALE 1B 60 Summer 30 +40%
2.003 S01 60 Summer 30 +40% 100/60 Summer
2.004 S02 60 Summer 30 +40% 100/60 Summer
3.000 SU2 60 Summer 30 +40%
2.005 JUNC 60 Summer 30 +40%
4.000 SU3 60 Summer 30 +40% 100/60 Summer 100/120 Winter
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

1.000 S04 131.901 -0.087 0.000 0.37 16.2 OK
2.000 SU1 132.941 -0.156 0.000 0.47 36.4 OK
2.001 SWALE 1A 132.863 -1.456 0.000 0.00 67.1 OK
2.002 SWALE 1B 131.323 -0.177 0.000 0.35 67.1 OK
2.003 S01 130.858 -0.123 0.000 0.78 115.3 OK
2.004 S02 130.643 -0.164 0.000 0.60 120.0 OK
3.000 SU2 130.993 -0.094 0.000 0.30 14.4 OK
2.005 JUNC 130.364 -0.184 0.000 0.51 150.4 OK*
4.000 SU3 130.033 -0.148 0.000 0.26 25.8 OK

PN
US/MH
Name

Level
Exceeded

1.000 S04
2.000 SU1
2.001 SWALE 1A
2.002 SWALE 1B
2.003 S01
2.004 S02
3.000 SU2
2.005 JUNC
4.000 SU3 3
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

2.006 S03 60 Summer 30 +40% 30/60 Summer 129.987
1.001 S05 60 Summer 30 +40% 30/60 Summer 129.807
5.000 S06 60 Summer 30 +40% 132.526
1.002 S07 180 Winter 30 +40% 100/120 Winter 129.222
6.000 S09 60 Summer 30 +40% 132.737
6.001 S10 60 Summer 30 +40% 132.570
1.003 JUNC 180 Winter 30 +40% 129.217
7.000 SU4 60 Summer 30 +40% 131.262
8.000 S11 60 Summer 30 +40% 132.694
8.001 S12 60 Summer 30 +40% 132.457
8.002 S13 60 Summer 30 +40% 132.242
1.004 S08 180 Winter 30 +40% 30/60 Summer 129.213
9.000 STUB 60 Summer 30 +40% 100/120 Winter 130.102
1.005 S14 180 Winter 30 +40% 30/60 Summer 129.228

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

2.006 S03 0.087 0.000 1.23 196.4 SURCHARGED
1.001 S05 0.102 0.000 1.25 220.6 SURCHARGED
5.000 S06 -0.165 0.000 0.16 18.3 OK
1.002 S07 -1.181 0.000 0.00 99.9 OK
6.000 S09 -0.113 0.000 0.49 18.3 OK
6.001 S10 -0.203 0.000 0.23 61.9 OK
1.003 JUNC -0.796 0.000 0.00 35.3 OK*
7.000 SU4 -0.076 0.000 0.49 53.8 OK
8.000 S11 -0.139 0.000 0.31 11.8 OK
8.001 S12 -0.114 0.000 0.48 17.7 OK
8.002 S13 -0.187 0.000 0.30 71.6 OK
1.004 S08 0.646 0.000 0.51 50.7 SURCHARGED
9.000 STUB -0.148 0.000 0.51 120.1 OK
1.005 S14 0.845 0.000 0.20 48.7 SURCHARGED
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 0
Number of Online Controls 2 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH

FEH Rainfall Version 1999
Site Location GB 417600 415750 SE 17600 15750

C (1km) -0.026
D1 (1km) 0.372
D2 (1km) 0.442
D3 (1km) 0.297
E (1km) 0.307
F (1km) 2.373

Cv (Summer) 0.750
Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 60, 120, 180, 240, 360, 480, 600, 720, 960,

1440, 2160, 2880, 4320, 5760, 7200, 8640,
10080

Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 40, 45

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.000 S04 60 Summer 100 +45%
2.000 SU1 60 Summer 100 +45%
2.001 SWALE 1A 60 Summer 100 +45%
2.002 SWALE 1B 60 Summer 100 +45%
2.003 S01 60 Summer 100 +45% 100/60 Summer
2.004 S02 60 Summer 100 +45% 100/60 Summer
3.000 SU2 60 Summer 100 +45%
2.005 JUNC 60 Summer 100 +45%
4.000 SU3 180 Winter 100 +45% 100/60 Summer 100/120 Winter
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1) for Storm
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PN
US/MH
Name

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

1.000 S04 131.918 -0.070 0.000 0.55 24.4 OK
2.000 SU1 132.983 -0.114 0.000 0.70 54.7 OK
2.001 SWALE 1A 132.888 -1.431 0.000 0.01 100.9 OK
2.002 SWALE 1B 131.355 -0.145 0.000 0.53 100.9 OK
2.003 S01 131.198 0.217 0.000 1.13 166.0 SURCHARGED
2.004 S02 130.996 0.189 0.000 0.83 165.6 SURCHARGED
3.000 SU2 131.008 -0.079 0.000 0.46 21.7 OK
2.005 JUNC 130.548 0.000 0.000 0.70 206.3 SURCHARGED*
4.000 SU3 130.650 0.469 20.314 0.30 29.8 FLOOD

PN
US/MH
Name

Level
Exceeded

1.000 S04
2.000 SU1
2.001 SWALE 1A
2.002 SWALE 1B
2.003 S01
2.004 S02
3.000 SU2
2.005 JUNC
4.000 SU3 3
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

2.006 S03 240 Winter 100 +45% 30/60 Summer 130.701
1.001 S05 240 Winter 100 +45% 30/60 Summer 130.725
5.000 S06 60 Summer 100 +45% 132.540
1.002 S07 240 Winter 100 +45% 100/120 Winter 130.730
6.000 S09 60 Summer 100 +45% 132.770
6.001 S10 60 Summer 100 +45% 132.595
1.003 JUNC 480 Winter 100 +45% 130.013
7.000 SU4 60 Summer 100 +45% 131.285
8.000 S11 60 Summer 100 +45% 132.717
8.001 S12 60 Summer 100 +45% 132.489
8.002 S13 60 Summer 100 +45% 132.271
1.004 S08 240 Winter 100 +45% 30/60 Summer 130.730
9.000 STUB 240 Winter 100 +45% 100/120 Winter 130.686
1.005 S14 240 Winter 100 +45% 30/60 Summer 130.683

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

2.006 S03 0.801 0.000 0.56 89.5 FLOOD RISK
1.001 S05 1.020 0.000 0.58 101.2 SURCHARGED
5.000 S06 -0.151 0.000 0.24 27.6 OK
1.002 S07 0.327 0.000 0.00 117.2 SURCHARGED
6.000 S09 -0.080 0.000 0.74 27.5 OK
6.001 S10 -0.178 0.000 0.34 93.2 OK
1.003 JUNC 0.000 0.000 0.00 40.0 SURCHARGED*
7.000 SU4 -0.053 0.000 0.74 80.9 OK
8.000 S11 -0.116 0.000 0.47 17.8 OK
8.001 S12 -0.082 0.000 0.72 26.6 OK
8.002 S13 -0.158 0.000 0.45 107.6 OK
1.004 S08 2.163 0.000 0.49 48.6 SURCHARGED
9.000 STUB 0.436 0.000 0.23 53.4 SURCHARGED
1.005 S14 2.300 0.000 0.21 49.5 SURCHARGED
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