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Introduction  
This Drainage Scheme Design Report has been prepared in support of Conditions 9, 10 and 17 of 

planning consent 21/00092/FUL for the partial demolition of the former Crimble Restaurant, its 

conversion into a residential dwelling (C3), and the erection of five further dwellings with associated 

access, landscaping, drainage and external works. The approved conditions requiring this report are 

listed in the accompanying decision notice issued by Rochdale Borough Council.  

This report outlines the foul and surface water drainage strategy including parking areas construction 

details for the completed development, including: 

• Confirmation of compliance with the surface water disposal hierarchy. 

• Details of foul water discharge arrangements and connections. 

• Evidence confirming infiltration is not feasible. 

• Proposed discharge to the existing watercourse. 

• Flow restriction, attenuation design and SuDS principles. 

• Detailed specification for the design and construction of the associated parking areas. 

• Long-term maintenance and management responsibilities. 

The report has been produced by HME Civil Engineering Consultants following a detailed site visit and 

infiltration testing undertaken on 18 November 2025. 

  

Figure 1 Site Location  
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1. Planning Condition 
This Drainage Scheme Design Report has been prepared specifically to satisfy Condition 9 (Foul Water 

Drainage), Condition 10 (Surface Water Drainage) and Condition 17 (Parking Areas Drainage & 

Construction Specification) of planning approval 21/00092/FUL, as issued by Rochdale Borough 

Council on 1 July 2024. The full wording of both conditions is reproduced below in accordance with 

best practice for drainage compliance reporting. 

1.1. Condition 9 – Foul Water Drainage (Full Text of Condition) 

Condition 9 on the Decision Notice states: 

“No development, excluding site clearance, remediation and ground preparation works, shall take 

place until a foul water drainage scheme has been submitted to and approved by the Local Planning 

Authority. The development shall take place in accordance with the approved scheme.” 

Reason: 

“To prevent an increased risk of flooding as a result of the development and to ensure satisfactory 

disposal of foul water from the site in accordance with Policy G8 of the adopted Rochdale Core 

Strategy, saved Policy EM/7 of the adopted Rochdale Unitary Development Plan and the National 

Planning Policy Framework. 

Reason for pre-commencement condition: “Drainage infrastructure will need to be implemented prior 

to commencement of above ground works and a scheme therefore needs to be agreed in advance of 

the same.” 

Condition 9 requires the developer to provide: 

• A complete foul water drainage scheme, covering both new on-site infrastructure and 

connection to the existing network. 

• Confirmation of how foul effluent will be managed, including pumping requirements, pipe 

routing, standards of construction and ownership. 

• Evidence that the scheme prevents any increased risk of flooding or surcharging of the foul 

system. 

• Confirmation that the scheme complies with relevant national and local policy, including 

Building Regulations Part H and Local Plan Policy G8. 

• Submission before commencement of above-ground works. 

This report demonstrates compliance with Condition 9 by: 

• Proposing a private foul pumping station, similar to the existing arrangement, which 

historically served the former restaurant and hotel. 

• Providing a new private foul network serving all six dwellings and discharging into the retained 

pumping station. 

• Maintaining the established legal and operational arrangement where the rising main 

downstream of the pump station (outside the property boundary) remains a United Utilities 

(UU) adopted asset. 
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• Confirming that all new foul drainage will be installed to UU standards and a Section 106 

application is being progressed. 

• Ensuring flows do not exceed historical discharge rates. 

• Providing full details of responsibilities, ownership arrangements and long-term maintenance. 

As such, the foul drainage proposals fully satisfy Condition 9. 

1.2. Condition 10 – Surface Water Drainage (Full Text of Condition) 
Condition 10 states: 

“No development shall take place until a surface water drainage scheme including surface water from 

access road, parking areas and buildings has been submitted to and approved in writing by the local 

planning authority.” 

The drainage scheme must be in accordance with the NPPF hierarchy, in the following order: 

• into the ground (infiltration); 

• to a surface water body; 

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

• to a combined sewer. 

The surface water drainage scheme shall include: 

(i) An investigation of the hierarchy of drainage options, including ground condition assessment and 

infiltration potential; 

(ii) Background calculations (Micro Drainage) used for drainage design; 

(iii) Details of flow attenuation, including permeable paving construction where relevant; 

(iv) A Maintenance Document explaining long-term management arrangements. 

Implementation: 

“The duly approved scheme shall be implemented prior to the first occupation of each dwelling hereby 

permitted and retained thereafter.” 

Reason: 

“To prevent an increased risk of flooding as a result of the development and to ensure satisfactory 

disposal of surface water in accordance with Policy G8 EM/7 and the NPPF.” 

Reason for pre-commencement condition: 

“Drainage infrastructure will need to be implemented prior to commencement of above ground 

works and a scheme therefore needs to be agreed in advance of the same.” 

Condition 10 requires the surface water scheme to demonstrate: 

1. Compliance with the full SuDS hierarchy, starting with infiltration. 

2. Technical evidence confirming whether infiltration is feasible. 

3. Evidence supporting the selected discharge route (in this case the watercourse). 
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4. Site-specific hydraulic modelling showing the system can attenuate a 1 in 100-year event 

+ 40% climate change. 

5. A complete maintenance and management plan for the lifetime of the development. 

6. Details covering all areas: roofs, drives, hardstanding, parking courts and the new access. 

This report satisfies Condition 10 by providing: 

• BRE 365 infiltration testing showing infiltration is not feasible anywhere on site (max 350 mm 

drop in 6 hours). 

• Confirmation that the next hierarchy option — discharge to watercourse — is appropriate, 

achievable and historically established. 

• Evidence of an existing legal agreement for discharge across third-party land. 

• A modern design incorporating: 

o Attenuation storage sized for 1:100-year + 40% climate change; 

o Flow restriction to acceptable runoff rates; 

o A controlled discharge to the watercourse. 

• A complete maintenance and management plan, with responsibility allocated to property 

owners through legal title documentation. 

The drainage proposals therefore fully satisfy Condition 10. 

1.3. Condition 17 – Parking Areas Drainage & Construction Specification 
Condition 17 states: 

“No part of the development shall be occupied until a detailed specification for the design and 

construction of the associated parking areas, including detail of the surface water drainage strategy 

and surfacing materials, has been submitted to and approved by the Local Planning Authority. The 

parking areas shown on the approved plans shall be constructed in accordance with the approved 

details before the associated development is first occupied, and shall be retained thereafter for their 

intended purpose.” 

Reason: 

“In order that there is adequate provision for vehicles to be parked clear of the highway in the interests 

of highway safety and the free flow of traffic and to ensure the suitable disposal of surface water in 

order to comply with the requirements of policies T2, DM1 and G8 of the adopted Rochdale Core 

Strategy, saved policies EM/7 and EM/8 of the Rochdale Unitary Development Plan and the National 

Planning Policy Framework.” 

 

The proposed development includes private driveways, shared service areas and allocated parking 

bays serving the six dwellings. The parking areas have been designed to: 

o Provide safe off-highway parking for all units; 

o Prevent surface water run-off onto Crimble Lane; 

o Ensure long-term durability under domestic vehicle loading; 

o Align with the overall drainage strategy approved under Conditions 9 and 10. 
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2. Foul Water Drainage  
The existing site contains a private foul water pumping station that historically served the former 

Crimble Restaurant and Hotel. United Utilities have confirmed that: 

• Both the pumping station and the rising main within the site boundary are private assets. 

• Where the rising main leaves the property curtilage, it becomes a United Utilities–owned asset 

in accordance with the 2011 Sewer Transfer Regulations. 

• Because the station is private, United Utilities hold no records relating to its design, capacity 

or operational performance. 

2.1. Proposed Strategy for the Development 
The proposed foul drainage strategy is to: 

1. Connect all new dwellings to a new private foul drainage system within the development. 

2. Convey foul flows to a private pumping station. 

3. Maintain the established arrangement whereby: 

o The pumping station and rising main inside the boundary are privately owned and 

maintained. 

o The rising main outside the boundary remains a UU adopted asset. 

4. Ensure all new private foul drainage is installed to the current United Utilities standards for 

pipework, chambers and connections. 

2.2. Pumping Station Adoption 
United Utilities have confirmed that the developer may apply for adoption of the pump station and 

rising main under a Section 102 application. 

However: 

• Adoption is not required for this development. 

• It is not part of this drainage submission. 

• Adoption would require the existing pump station to be rebuilt or upgraded to meet current 

UU specifications, including compliance with: 

o United Utilities Pumping Station Addendum, and 

o Design & Construction Guidance (DCG). 

Accordingly, the development will retain the existing private arrangement, with maintenance 

responsibilities formally secured through the site’s legal ownership structure. 

2.3. Compliance Summary 
This strategy complies with Condition 9 because: 

• A clear foul drainage route is established. 

• No increase in foul discharge beyond historic flows is expected. 
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• Flow will continue to discharge into a UU adopted asset downstream. 

• Private ownership and maintenance responsibilities are defined. 

• UU are satisfied with the approach and have raised no objections. 

  

 

 

Figure 2 Proposed Development Shown On UU Sewer Map  
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3. Surface Water 

3.1. United Utilities Position 
Following consultation, United Utilities have confirmed: 

• Surface water discharge to a watercourse is not their jurisdiction and will be determined by: 

o The Lead Local Flood Authority (LLFA), and 

o The Local Planning Authority (LPA). 

• UU would not raise an objection to the proposed watercourse discharge provided that: 

o The National Planning Policy Framework (NPPF) hierarchy has been properly 

followed. 

o There is robust technical evidence confirming infiltration is not viable. 

3.2. Compliance With NPPF Hierarchy 
The drainage strategy follows the national SuDS hierarchy: 

1. Infiltration to ground 

o BRE 365 testing was carried out at four test pits on 18 November 2025. 

o Maximum water level reduction was ≤350 mm over 6 hours with no further 

infiltration thereafter, confirming infiltration is not feasible. 

o The tests were conducted at the only viable location for a soakaway within the site. 

2. Discharge to watercourse – Feasible and historically established 

o The existing site already discharges to a south-western watercourse, which flows to 

the River Roch. 

o A legal agreement exists to permit conveyance through neighbouring land. 

o The proposed development does not increase impermeable area. 

3. Discharge to surface water sewer 

o Not required due to the viable watercourse route. 

4. Discharge to combined sewer 

o Not applicable. 

3.3. Proposed Surface Water Strategy 
The proposed strategy therefore remains: 

• Discharge to the existing watercourse, controlled through: 

o Flow restriction. 

o On-site attenuation, sized for the 1 in 100-year + 40% climate change event. 
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o Private ownership and maintenance secured within property title documents. 

This strategy ensures: 

• No increase in runoff rate from the development, 

• No additional burden on UU assets, 

• Compliance with NPPF, LLFA expectations and planning Condition 10. 

3.4. UU Summary Position 
United Utilities have confirmed they would not object to the proposed watercourse discharge, on the 

basis that: 

• Evidence of hierarchy-compliance is provided (BRE 365 tests). 

• The LLFA/LPA approve the watercourse connection. 

• No surface water enters UU infrastructure. 

This report provides all necessary evidence to satisfy those requirements. 

3.5. Surface Water Drainage Strategy for Parking Areas 
Parking area drainage forms part of the wider surface water strategy already assessed under 

Condition 10. The proposals ensure that: 

• No run-off will enter Crimble Lane or public highway areas; 

• Run-off from drives and parking bays will drain via permeable surfacing & linear drainage 

channels linked to private surface water pipework; 

• All collected water will ultimately discharge to the existing watercourse, in line with the 

approved hierarchy and attenuation strategy. 

Surface water from parking areas will enter the private surface water system and is attenuated 

before controlled discharge to the watercourse. 

3.6. Levels, Falls and Run-Off Control for Parking Areas  
The parking areas have been designed with: 

• Minimum 1:80 crossfalls to prevent ponding; 

• 1:60 preferred falls for tarmac driveways; 

• No discharge onto neighbouring plots; 

• No uncontrolled discharge to the public highway. 

Finished levels will be confirmed on construction drawings and submitted for approval. 
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3.7. Sub-base and foundation specification for Parking Areas  
The proposed resin bound parking areas shall be constructed as a fully permeable system, including a 

permeable sub-base and foundation layer, to allow surface water to infiltrate vertically and flow freely 

toward the proposed filter drains as shown on the approved General Arrangement drawing. 

The final pavement build-up, including sub-base depth, material grading, structural design and 

permeability performance, shall be designed and installed strictly in accordance with the resin bound 

surfacing manufacturer’s and supplier’s technical guidance and installation specifications. 
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4. Flood Risk Considerations 
o The site is located in Flood Zone 1 (low flood risk). 

o The development does not increase impermeable area. 

o Attenuation and flow-control ensure no increased discharge rate. 

o The watercourse has existing capacity and an established drainage outfall. 

The design ensures no increased flood risk on or off site.  
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5. Infiltration Testing  

National and local planning policy requires that surface water disposal follows the sustainable drainage 

hierarchy. The first preference within this hierarchy is the use of infiltration to ground, which provides 

a natural and sustainable means of managing surface water at source while reducing reliance on piped 

drainage networks. 

Only if infiltration is demonstrated to be unsuitable should consideration be given to discharge to a 

watercourse, surface water sewer, or combined system. 

This section presents the results of infiltration testing undertaken at the site, carried out in accordance 

with the methodology and requirements set out in BRE Digest 365: Soakaway Design. The purpose of 

the testing was to determine the infiltration potential of the underlying ground and assess whether 

infiltration-based drainage is feasible for the proposed development. The findings provide the 

necessary technical evidence to inform the detailed design of the surface water drainage system and 

to ensure compliance with the planning condition attached to application 22/01184/FUL. 

5.1. Testing Methodology 

In order to inform the design of an appropriate surface water drainage strategy, four trial pits were 

excavated at representative locations within the development plot. The testing was undertaken in 

accordance with the procedures set out in BRE Digest 365: Soakaway Design, which specifies the 

approach for measuring infiltration performance and calculating soakaway capacity. 

The trial pits were excavated to depths of 2 m below existing ground level, targeting the anticipated 

base level of proposed soakaway structures. The pits were filled with water and monitored for 

infiltration. 

The tests were carried out by HME Civil Engineering Consultants on the 18th November 2025, under 

the supervision of suitably qualified personnel. Ground conditions were logged during excavation and 

photographs were taken for record purposes. 

 

Figure 3: Test Pit Locations  
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5.2. Ground Conditions 
• Made ground over clayey/silty soils. 

• Dense clay strata at infiltration level. 

• No meaningful infiltration observed. 

• No groundwater inflows observed. 

5.3. Results & Interpretation 
• Maximum water level drop in any pit: 350 mm over 6 hours, no further infiltration thereafter. 

• This is far below BRE 365 minimum infiltration thresholds. 

• The results confirm infiltration drainage is not viable within the developable site. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Failed Infiltration Testing 18/11/25 
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6. Surface and Foul Water Design 
The design of both the surface and foul water systems is shown on the General Arrangement Plans.  

With chamber and pipe dimensions and invert levels shown.  All infrastructure is to be installed in 

accordance with the manufacturer’s instructions. 

6.1. Surface Water Design Summary 
• Discharge point: Existing watercourse. 

• Attenuation: Sized for 1 in 100-year + 40% climate change. 

• Greenfield flows calculated for site and applied to outfall to minimise impact on receiving 

watercourse, calculations included in appendix. 

• Flow control: As per the GA. 

• Pipe gradients and manhole details are shown on the GA drawing (Appendix A). 

• All pipes designed in accordance with Sewers for Adoption, BS EN 752, and the SuDS Manual 

(C753) 

6.2. Foul Water Design Summary 
• New foul drains convey flows to the existing pumping station. 

• Pump station remains private but discharges to UU adopted main downstream. 

• All foul system layout, levels and chamber details are shown on the GA drawing. 

• A Section 106 application is being prepared. 

• Additional package pump station to convey flows from low point at west of site back to existing 

pump station. 
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7. Maintenance and Management Plan 

7.1. Overview 
This Maintenance and Management Plan sets out the arrangements for the long-term management 

of the foul and surface water drainage systems serving the development at The Crimble. 

It ensures that the installed systems continue to operate effectively for the lifetime of the development 

and remain compliant with the design intent, the Local Planning Authority’s requirements, and 

national SuDS guidance (CIRIA C753). 

7.2. Ownership and Responsibility 

System Ownership & Maintenance 

Foul drainage incl. pump 

station 

Private, jointly by property owners (legal deed). 

Rising main after pump 

station 

United Utilities (adopted). 

Surface water system incl. 

attenuation 

Private, assigned within title documents to each plot. 

Off-site watercourse 

connection 

Protected under existing legal easement. 

 

7.3. Maintenance Objectives 
The objectives of this maintenance plan are to: 

• Ensure that both foul and surface water systems operate safely and efficiently; 

• Prevent blockages, silting, and pollution; 

• Maintain the infiltration capacity and discharge flow rates as designed; 

• Protect downstream systems and prevent uncontrolled runoff; 

• Ensure ease of access for inspection and maintenance; and 

• Record and retain maintenance activities for future reference or inspection



HME Civil Engineering Limited  
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7.4. Inspection and Maintenance Schedule 

7.4.1. Surface Water Drainage System (Private – Property Owner) 

 

 

 

Element Maintenance Task Frequency Responsible Party 

Gullies Remove debris/leaves Quarterly Property Owner / 

Appointed 

Contractor 

SW Manholes Check silt depth, remove >25% Annually Property Owner 

Flow Control Inspect for blockage Annually Property Owner / 

Contractor 

Attenuation Inspect for standing water after storms Annually & after major events Property Owner / 

Contractor 

Channels/Drive Sweep to stop sediment Twice per year Property Owner / 

Contractor 

mailto:Henry.emsley@hmecivilengineering.com


HME Civil Engineering Limited  
Rear of, 35 Market Street 
Hebden Bridge 
HX7 7EU 
 

0794 832 0906 
Henry.emsley@hmecivilengineering.com 

 
 
 

7.4.2.  Foul Drainage System (Private – Property Owner) 

Element Maintenance Task Frequency Responsible Party 

Pump Station Visual inspection Quarterly Property Owner / 

Specialist Contractor 

Pump Professional service Annually Property Owner 

Private Pipework Check for flow restriction As required Property Owner 

Rising Main (UU) UU inspection UU responsibility UU 

mailto:Henry.emsley@hmecivilengineering.com
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7.5. Emergency and Corrective Actions 
If flooding, pump failure or blockage occurs: 

• Immediate investigation by competent drainage contractor. 

• Remedial actions logged in a Drainage Maintenance Log. 

• LLFA must be consulted before any structural alteration. 

7.6. Record Keeping and Review 
All maintenance and inspection activities shall be logged and dated. 

Records must note the condition of each drainage element, any issues identified, and corrective 

actions taken. 

The plan shall be reviewed every five years or following any significant alteration to the site or drainage 

layout. 

A copy of this Maintenance and Management Plan shall be retained with property documents and 

provided to any future owners to ensure continued compliance. 

7.7. Summary  
• Foul drainage: Existing pump station reused; private ownership; UU downstream adoption; 

fully compliant with Condition 9. 

• Surface water: Infiltration proven non-viable; discharge to existing watercourse; attenuation 

and flow control implemented; compliant with Condition 10. 

• Flood risk: No increase. 

• Maintenance: Fully defined and allocated to plot owners with legal protections. 

This strategy satisfies all requirements of Conditions 9 & 10 of 21/00092/FUL. 
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Appendix A Drainage General Arrangement Drawing (Foul Water) 
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Appendix B Drainage General Arrangement Drawing (Surface Water) 
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Appendix C Micro Drainage Calculations 

  



Page 1

Innovyze Network 2020.1.3

Simulation Criteria for Storm

©1982-2020 Innovyze

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 Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer
Return Period (years) 1 Cv (Summer) 0.750

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

Ratio R 0.275
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Innovyze Network 2020.1.3

Online Controls for Storm

©1982-2020 Innovyze

ACO Q-Brake Manhole: 24, DS/PN: 1.010, Volume (m³): 2.7

Design Head (m) 1.000 Diameter (mm) 120
Design Flow (l/s) 7.9 Invert Level (m) 132.967

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

0.100 5.0 1.200 8.6 3.000 13.6 7.000 20.7
0.200 7.1 1.400 9.3 3.500 14.7 7.500 21.5
0.300 7.8 1.600 9.9 4.000 15.7 8.000 22.2
0.400 7.8 1.800 10.5 4.500 16.6 8.500 22.8
0.500 7.3 2.000 11.1 5.000 17.5 9.000 23.5
0.600 6.3 2.200 11.6 5.500 18.4 9.500 24.1
0.800 7.0 2.400 12.1 6.000 19.2
1.000 7.8 2.600 12.6 6.500 20.0
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Innovyze Network 2020.1.3

Storage Structures for Storm

©1982-2020 Innovyze

Tank or Pond Manhole: 24, DS/PN: 1.010

Invert Level (m) 132.967

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

0.000 84.0 1.000 84.0 1.001 0.0
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Innovyze Network 2020.1.3

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

©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 Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.267

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 OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 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 (%) 40, 40, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

1.000 1 15 Winter 1 +40% 142.401
2.000 2 15 Winter 1 +40% 142.402
1.001 3 15 Winter 1 +40% 142.258
1.002 4 15 Winter 1 +40% 142.215
3.000 5 15 Winter 1 +40% 141.123
4.000 6 15 Winter 1 +40% 142.413
4.001 7 15 Winter 1 +40% 142.285
1.003 8 15 Winter 1 +40% 140.983
5.000 9 15 Winter 1 +40% 138.808
6.000 10 15 Winter 1 +40% 138.423
5.001 11 15 Winter 1 +40% 138.346
1.004 12 15 Winter 1 +40% 138.160
1.005 13 15 Winter 1 +40% 100/15 Winter 136.347
7.000 14 15 Winter 1 +40% 30/15 Summer 135.158
8.000 15 15 Summer 1 +40% 137.375
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Innovyze Network 2020.1.3

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

©1982-2020 Innovyze

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

1.000 1 -0.199 0.000 0.03 1.8 OK
2.000 2 -0.198 0.000 0.03 2.1 OK
1.001 3 -0.160 0.000 0.18 4.2 OK
1.002 4 -0.181 0.000 0.08 5.7 OK
3.000 5 -0.177 0.000 0.10 3.6 OK
4.000 6 -0.187 0.000 0.07 2.7 OK
4.001 7 -0.197 0.000 0.04 4.0 OK
1.003 8 -0.174 0.000 0.11 14.8 OK
5.000 9 -0.192 0.000 0.05 3.7 OK
6.000 10 -0.177 0.000 0.10 3.7 OK
5.001 11 -0.140 0.000 0.30 10.5 OK
1.004 12 -0.159 0.000 0.19 28.2 OK
1.005 13 -0.152 0.000 0.23 28.2 OK
7.000 14 -0.192 0.000 0.00 0.1 OK
8.000 15 -0.225 0.000 0.00 0.0 OK
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Innovyze Network 2020.1.3

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

©1982-2020 Innovyze

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.006 16 15 Winter 1 +40% 30/15 Summer
9.000 17 15 Winter 1 +40%
1.007 18 15 Winter 1 +40% 100/15 Winter
10.000 19 15 Winter 1 +40% 30/15 Summer
10.001 20 15 Winter 1 +40% 30/15 Summer
1.008 21 15 Winter 1 +40% 30/15 Summer
11.000 22 15 Winter 1 +40% 30/15 Summer 100/120 Winter
1.009 23 15 Winter 1 +40% 30/15 Summer
1.010 24 60 Winter 1 +40% 30/15 Summer

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

Level
Exceeded

1.006 16 135.158 -0.092 0.000 0.65 27.8 OK
9.000 17 135.100 -0.200 0.000 0.03 1.7 OK
1.007 18 134.949 -0.151 0.000 0.23 30.4 OK
10.000 19 133.421 -0.179 0.000 0.06 1.9 OK
10.001 20 133.412 -0.148 0.000 0.11 3.3 OK
1.008 21 133.408 -0.114 0.000 0.48 34.7 OK
11.000 22 133.243 -0.057 0.000 0.01 0.2 OK 3
1.009 23 133.243 -0.012 0.000 1.00 33.5 OK
1.010 24 133.180 -0.012 0.000 0.05 7.3 OK
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Innovyze Network 2020.1.3

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

©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 Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.267

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 OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 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 (%) 40, 40, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

1.000 1 15 Winter 30 +40% 142.416
2.000 2 15 Winter 30 +40% 142.419
1.001 3 15 Winter 30 +40% 142.300
1.002 4 15 Winter 30 +40% 142.243
3.000 5 15 Winter 30 +40% 141.150
4.000 6 15 Winter 30 +40% 142.435
4.001 7 15 Winter 30 +40% 142.305
1.003 8 15 Winter 30 +40% 141.017
5.000 9 15 Winter 30 +40% 138.828
6.000 10 15 Winter 30 +40% 138.454
5.001 11 15 Winter 30 +40% 138.414
1.004 12 15 Winter 30 +40% 138.208
1.005 13 15 Winter 30 +40% 100/15 Winter 136.402
7.000 14 15 Winter 30 +40% 30/15 Summer 135.529
8.000 15 15 Summer 30 +40% 137.375
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Innovyze Network 2020.1.3

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

©1982-2020 Innovyze

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

1.000 1 -0.184 0.000 0.07 4.3 OK
2.000 2 -0.181 0.000 0.08 5.0 OK
1.001 3 -0.118 0.000 0.45 10.4 OK
1.002 4 -0.153 0.000 0.22 14.8 OK
3.000 5 -0.150 0.000 0.24 8.7 OK
4.000 6 -0.165 0.000 0.16 6.5 OK
4.001 7 -0.177 0.000 0.10 10.8 OK
1.003 8 -0.140 0.000 0.30 38.6 OK
5.000 9 -0.172 0.000 0.13 9.0 OK
6.000 10 -0.146 0.000 0.24 9.0 OK
5.001 11 -0.072 0.000 0.78 27.1 OK
1.004 12 -0.111 0.000 0.50 73.7 OK
1.005 13 -0.097 0.000 0.61 74.2 OK
7.000 14 0.179 0.000 0.01 0.6 SURCHARGED
8.000 15 -0.225 0.000 0.00 0.0 OK
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Innovyze Network 2020.1.3

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

©1982-2020 Innovyze

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.006 16 15 Winter 30 +40% 30/15 Summer
9.000 17 15 Winter 30 +40%
1.007 18 15 Winter 30 +40% 100/15 Winter
10.000 19 15 Winter 30 +40% 30/15 Summer
10.001 20 15 Winter 30 +40% 30/15 Summer
1.008 21 15 Winter 30 +40% 30/15 Summer
11.000 22 120 Winter 30 +40% 30/15 Summer 100/120 Winter
1.009 23 120 Winter 30 +40% 30/15 Summer
1.010 24 120 Winter 30 +40% 30/15 Summer

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

Level
Exceeded

1.006 16 135.529 0.279 0.000 1.71 73.5 SURCHARGED
9.000 17 135.113 -0.187 0.000 0.07 4.2 OK
1.007 18 135.003 -0.097 0.000 0.61 79.5 OK
10.000 19 134.010 0.410 0.000 0.13 3.8 SURCHARGED
10.001 20 134.006 0.447 0.000 0.23 6.9 SURCHARGED
1.008 21 134.000 0.478 0.000 1.21 87.5 SURCHARGED
11.000 22 133.723 0.423 0.000 0.00 0.0 SURCHARGED 3
1.009 23 133.723 0.468 0.000 1.02 34.0 SURCHARGED
1.010 24 133.713 0.521 0.000 0.05 7.9 SURCHARGED
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Innovyze Network 2020.1.3

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

©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 Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.267

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 OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 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 (%) 40, 40, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

1.000 1 15 Winter 100 +40% 142.422
2.000 2 15 Winter 100 +40% 142.424
1.001 3 15 Winter 100 +40% 142.318
1.002 4 15 Winter 100 +40% 142.254
3.000 5 15 Winter 100 +40% 141.162
4.000 6 15 Winter 100 +40% 142.444
4.001 7 15 Winter 100 +40% 142.311
1.003 8 15 Winter 100 +40% 141.030
5.000 9 15 Winter 100 +40% 138.836
6.000 10 15 Winter 100 +40% 138.476
5.001 11 15 Winter 100 +40% 138.449
1.004 12 15 Winter 100 +40% 138.227
1.005 13 15 Winter 100 +40% 100/15 Winter 136.523
7.000 14 15 Winter 100 +40% 30/15 Summer 135.802
8.000 15 15 Summer 100 +40% 137.375
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Innovyze Network 2020.1.3

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

©1982-2020 Innovyze

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

1.000 1 -0.178 0.000 0.10 5.5 OK
2.000 2 -0.176 0.000 0.11 6.5 OK
1.001 3 -0.100 0.000 0.58 13.4 OK
1.002 4 -0.143 0.000 0.28 19.0 OK
3.000 5 -0.138 0.000 0.31 11.2 OK
4.000 6 -0.156 0.000 0.21 8.4 OK
4.001 7 -0.171 0.000 0.13 13.9 OK
1.003 8 -0.127 0.000 0.38 49.6 OK
5.000 9 -0.164 0.000 0.16 11.6 OK
6.000 10 -0.124 0.000 0.31 11.5 OK
5.001 11 -0.037 0.000 1.00 34.7 OK
1.004 12 -0.092 0.000 0.64 94.7 OK
1.005 13 0.023 0.000 0.76 93.7 SURCHARGED
7.000 14 0.452 0.000 0.03 1.2 SURCHARGED
8.000 15 -0.225 0.000 0.00 0.0 OK
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Innovyze Network 2020.1.3

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

©1982-2020 Innovyze

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

1.006 16 15 Winter 100 +40% 30/15 Summer
9.000 17 15 Winter 100 +40%
1.007 18 15 Winter 100 +40% 100/15 Winter
10.000 19 15 Winter 100 +40% 30/15 Summer
10.001 20 15 Winter 100 +40% 30/15 Summer
1.008 21 15 Winter 100 +40% 30/15 Summer
11.000 22 180 Winter 100 +40% 30/15 Summer 100/120 Winter
1.009 23 180 Winter 100 +40% 30/15 Summer
1.010 24 240 Winter 100 +40% 30/15 Summer

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

Level
Exceeded

1.006 16 135.802 0.552 0.000 2.16 92.9 SURCHARGED
9.000 17 135.123 -0.177 0.000 0.09 5.5 OK
1.007 18 135.113 0.014 0.000 0.75 97.9 SURCHARGED
10.000 19 134.463 0.863 0.000 0.16 4.8 FLOOD RISK
10.001 20 134.458 0.899 0.000 0.31 9.1 FLOOD RISK
1.008 21 134.451 0.929 0.000 1.46 105.8 SURCHARGED
11.000 22 134.204 0.904 4.047 0.26 7.2 FLOOD 3
1.009 23 134.317 1.062 0.000 1.06 35.3 FLOOD RISK
1.010 24 134.351 1.159 0.000 0.06 8.7 SURCHARGED
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Appendix D Greenfield Flow Calculations 
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Innovyze Source Control 2020.1.3

ICP SUDS Mean Annual Flood

©1982-2020 Innovyze

Input

Return Period (years) 1 Soil 0.500
Area (ha) 0.900 Urban 0.000
SAAR (mm) 1176 Region Number Region 10

Results l/s

QBAR Rural 9.1
QBAR Urban 9.1

Q1 year 7.9

Q1 year 7.9
Q30 years 15.5
Q100 years 19.0


