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1 Introduction 

1.1 This Flood Risk Assessment (FRA) and SuDS Statement has been prepared by EAS on behalf 

of Manor Coliving Ltd regarding the proposed development at Colne Spring Villa, Coursers 

Road, Colney Heath (hereinafter, the ‘Site’). A site location plan is located in Appendix A.  

1.2 The proposals consist of 9 eco-living residential units with associated parking and cycle 

parking. Proposed development plans are in Appendix B. 

1.3 The red line boundary of the site remains entirely within Flood Zone 1. Flood Zone 1 is defined 

as having less than a 0.1% annual probability of river flooding. The site remains outside all 

modelled surface water flood extents, excluding a negligible area in the centre of the site which 

is shown to experience depth below 150mm in the 0.1% AEP modelled event. This FRA will 

assess all sources of flooding and detail mitigation measures where necessary.  

1.4 This report also details a SuDS strategy to demonstrate compliance with national and local 

policy requirements. 

1.5 The contents of this FRA and SuDS report are based on the advice set out in the National 

Planning Policy Framework (NPPF) last updated December 2023, Annex 3: Flood risk 

vulnerability classification, also from the NPPF and PPG ‘Guidance for Flood Risk and Coastal 

Change’, updated in August 2022.  

1.6 This report is based on the Environment Agency flood maps, geology mapping, OS mapping, 

topographic survey, Strategic Flood Risk Assessment and local policy. 

1.7 This document includes the following sections: 

Section 2 – describes any relevant local and national planning policy; 

Section 3 – provides a site description and background information; 

Section 4 – review any potential sources of flooding; 

Section 5 – details the proposed drainage strategy; 

Section 6 – details the maintenance for the proposed drainage strategy; and  

Section 7 – summarises and concludes the report. 
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2 Policy Context 

Introduction 

2.1 This section sets out the policy context. This report is based on the advice set out in the 

National Planning Policy Framework (NPPF) last updated December 2023 and the Planning 

Practical Guidance (PPG) updated in August 2022. 

2.2 Paragraph 167 footnote 59 of the NPPF states: 

“A site-specific flood risk assessment should be provided for all developments in Flood Zones 

2 and 3.  In Flood Zone 1, an assessment should accompany all proposals involving: sites of 

1 hectare or more; land which has been identified by the Environment Agency as having 

critical drainage problems; land identified in a strategic flood risk assessment as being at 

increased flood risk in future; or land that may be subject to other sources of flooding, where 

its development would introduce a more vulnerable use.” 

2.3 The flood zones are defined as: 

• Flood Zone 1 - less than a 0.1% (1 in 1000) annual probability of river or tidal flooding. 

• Flood Zone 2 - between a 0.1% and 1% (1 in 1000 and 1 in 100) annual probability of 

river flooding; or between a 0.1% and 0.5% (1 in 1000 and 1 in 200) annual probability 

of flooding from tidal sources. 

• Flood Zone 3a- This zone comprises land assessed as having a 1% (1 in 100) or 

greater annual probability of river flooding; and for tidal flooding at least a 0.5% (1 in 

200) annual probability of flooding from tidal sources.  

• Flood Zone 3b - This zone comprises land where water has to flow or be stored in 

times of flood. This classification is usually classified as land which had a 3.33% (1 in 

30) annual probability of flooding. 

2.4 Paragraph 165 discusses the suitability of development location, particularly with regards to 

future risks induced by climate change: 

“Inappropriate development in areas at risk of flooding should be avoided by directing 

development away from areas at highest risk (whether existing or future). Where 

development is necessary in such areas, the development should be made safe for its 

lifetime without increasing flood risk elsewhere”.  

2.5 Paragraph 166 of the National Planning Policy Framework (NPPF) sets out how: 

“Strategic policies should be informed by a strategic flood risk assessment, and should 

manage flood risk from all sources. They should consider cumulative impacts in, or affecting, 

local areas susceptible to flooding, and take account of advice from the Environment Agency 

and other relevant flood risk management authorities, such as lead local flood authorities and 

internal drainage boards”. 

2.6 Paragraphs 175 NPPF discusses the application of sustainable drainage systems: 
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“Major developments should incorporate sustainable drainage systems unless there is clear 

evidence that this would be inappropriate. The systems used should: 

a) Take account of advice from the lead local flood authority; 

b) Have appropriate proposed minimum operational standards; 

c) Have maintenance arrangements in place to ensure an acceptable standard of operation 

of the lifetime of the development; and 

d) Where possible, provide multifunctional benefits.”  

2.7 The red line of the site falls entirely within Flood Zone 1. Flood Zone 1 is defined as having 

less than a 0.1% annual probability of river flooding. The EA Flood Map has been enclosed in 

Appendix C. On the periphery of the eastern boundary of the site is an area located in Flood 

Zones 2 and 3, sourced from the River Colne, an EA Main River.  

St Albans District Current Local Plan Review 1994 (Last Updated: July 2020) 

2.8 The current adopted Local Plan is The District Local Plan Review 1994, which will be replaced 

by a new plan. In 2007, Local Plans ‘expired’ after 27th September 2007 unless ‘saved’, 

therefore the current 1994 review contains saved policies which are still part of the 

development plans for St Albans. 

2.9 Policy 84 (Saved) – Flooding and River Catchment Management states: 

“The Council will consult with the National Rivers Authority on all matters likely to affect the 

water environment in order to reduce the risk of flooding and to ensure proper management 

of the river catchment. The following principles will apply:  

(i) in areas liable to flood, development or the intensification of existing development, 

will not normally be permitted. Appropriate flood protection will generally be required 

where the redevelopment of existing developed areas is permitted in areas at risk 

from flooding;  

(ii) where appropriate, a condition will be attached to planning permissions to ensure that 

strips are provided alongside 'main river'(1) watercourses and kept free of 

development in order to allow access for dredging and discretionary maintenance;  

(iii) all works in, under, over and adjacent to watercourses shall be appropriately 

designed and implemented and alternatives to culverting should be explored where 

possible;  

(iv) proposals shall not increase flood risk in areas downstream due to additional surface 

water runoff. If development is permitted, it must include appropriate surface water 

runoff control measures.” 

2.10 Policy 84A (Saved) – Drainage Infrastructure states: 

“The Council will consult Thames Water Utilities Ltd. and the National Rivers Authority on all 

planning applications that might cause sewerage flooding. The following principles will apply:  
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(i) planning permission will not normally be granted for new development in areas which 

are considered presently at risk of sewerage flooding; or where development would 

result in an unacceptable increase in sewerage flood risk there or elsewhere;  

(ii) a detailed drainage impact study may be required at the planning application stage;  

(iii) where planning permission is granted, it may be subject to a condition or agreement 

relating to the approval of a drainage strategy, which may include phasing of the 

development.” 

St Albans District New Draft Local Plan 2041 (Last Updated: September 2024) 

2.11 A new local plan began public consultation in July 2023, is set for submission in March 2025 

and set to be adopted in March 2026. The New Local Plan establishes St Albans District 

Council’s long term spatial planning strategy for delivering and managing development and 

infrastructure, and for environmental protection and enhancement, to 2041. All policies in this 

plan are considered to be in draft until adopted. 

2.12 Policy NEB 8 – Managing Flood Risk includes: 

“Proposals located within flood zones (i.e. Flood Zones 2 or 3, or sites within Flood Zone 1 

where there is an identified flood risk) need to meet the requirements of the sequential and 

exception tests, in accordance with national policy. Any Flood Risk Assessment must be 

undertaken in accordance with advice from the Environment Agency (if applicable) or Lead 

Local Flood Authority. 

Where the sequential and exception tests have been applied, proposals located within areas 

identified as being at risk of flooding will not be permitted unless the following is 

demonstrated: 

a) That the most vulnerable development within the site is located in 

areas of lowest risk; 

b) That all sources of flood risk are considered, including fluvial and 

surface water flood risk; 

c) That the development is appropriately flood resistant and resilient 

and incorporates appropriate infrastructure to address the 

increasing potential for flood events due to Climate Change; 

d) That flood risk will not be increased elsewhere and, where possible, 

reduce flood risk offsite; 

e) How the proposal incorporates sustainable drainage systems; 

f) How any residual risk can be safely managed; and 

g) That safe access and egress routes are included where appropriate 

and have an agreed emergency plan. 
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Where appropriate, proposals should include a comprehensive green infrastructure strategy 

with infrastructure that will provide a number of different functions relating to amenity, 

ecology and flood risk. 

Where a development may affect a watercourse or waterbody, the proposal must 

demonstrate: 

h) A comprehensive approach to watercourse management; 

i) The full use of Sustainable Drainage Systems (SuDS); and 

j) Flood and drainage storage areas as necessary. 

Surface Water Management 

k) All major development should incorporate sustainable drainage 

systems (SuDS) into proposals, and manage surface water run-off 

to achieve greenfield run-off rates where feasible; 

l) Proposals for minor and householder development should 

incorporate SuDS where applicable; 

m) SuDS should be green, provide multiple benefits, such as 

biodiversity and integrate into the green infrastructure network; and 

n) Development proposals incorporating SuDS will need to include 

management and maintenance plans for the proposed SuDS, with 

appropriate contributions sought where necessary. 

Southwest Hertfordshire Level 1 Strategic Flood Risk Assessment (SFRA) Level 1 

Addendum for St Albans (July 2024) 

2.13 The revised SFRA forms part of the evidence based used to inform the Local Plan update.  

2.14 Appendix D and Appendix G of the SFRA show that the site is located outside the EA historic 

flood map extents. 

2.15 Appendix F of the SFRA notes the extents of Flood Zones 2 and 3 when climate change is 

accounted for. The site appears to remain in Flood Zone 1.  

2.16 Appendix H of the SFRA displays the risk of surface water flooding across the district. The site 

appears to be outside all modelled surface water flood extents. 

2.17 Appendix J of the SFRA displays the risk of surface water flooding across the District when a 

40% climate change allowance is accounted for. The surface water flood extent appears not 

to encroach within the site however does extend further into land to the south of the site in the 

location of the pond.  

2.18 Appendix K of the SFRA notes groundwater emergence depths to a 5m resolution across the 

District. The site is located in an area where groundwater could be present within 0.025m from 

the surface. Paragraph 5.5 of the SFRA states: 

“The JBA groundwater flood map provides an indication of where groundwater is most likely 
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to emerge and flow. The mapping cannot be used to predict the likelihood of groundwater 

emerging or to quantify the volumes of groundwater that might be expected to emerge in a 

given area. In high-risk areas, a site-specific risk assessment for groundwater flooding may 

be required to fully inform the likelihood of flooding.” 

2.19 Appendix L of the SFRA details the location of defences, assets and structures associated with 

watercourses with District. There are no defences, assets and structures located within the 

site. On the right bank of the River Colne on the other side of the channel from the site, natural 

high ground defences are located.  

2.20 Appendix N displays the reservoir flood extents across the District. The site is not located 

within a reservoir flood extent.  

2.21 Appendix O shows the site is located on the periphery of the ‘062FWF28CHeath’ Flood 

Warning Area. 
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3 Existing Site Assessment 

Site Description 

3.1 This Flood Risk Assessment (FRA) and SuDS Statement has been prepared by EAS on behalf 

of Manor Coliving Ltd regarding the proposed development at Colne Spring Villa, Coursers 

Road, Colney Heath. The location plan is included in Appendix A. 

3.2 The part of the site under consideration is not currently developed and forms part of the existing 

Colne Spring Villa gardens.  

3.3 The proposals consist of 9 eco-living residential units with associated parking and cycle 

parking. Proposed development plans are in Appendix B. 

Local Watercourses 

3.4 An EA Main River, the River Colne is located approximately 60m east of the redline boundary 

of the site.  

Site Levels 

3.5 A topographical survey has been undertaken and is included in Appendix D.   

3.6 The site has a general fall south-eastward, with levels ranging from 75.85mAOD in the 

northwestern corner, falling to 71.58mAOD in the southeastern corner.  

3.7 The site also sees an easterly fall along the southern boundary, with levels of 75.58mAOD in 

the west, falling the levels of 72.17mAOD in the east.  

Geology 

3.8 With reference to the British Geological Survey (BGS) online mapping, the site is located within 

an area with a bedrock of Lewes Nodular Chalk Formation and Seaford Chalk Formation 

(undifferentiated) and variable superficial deposits of both the Kesgrave Catchment Subgroup 

– Sand and Gravel, and Alluvium – clay, silt, sand and gravel.  

3.9 With reference to the BGS Borehole Viewer, a borehole record located 140m west of the site 

(BGS reference: TL20NW14) encountered groundwater seepage at 6m bgl. Boulder clay was 

recorded to a depth of 5.9m bgl, with glacial gravel, described as ‘Clayey sand’, recorded below 

to a depth of 11m.  

3.10 The DEFRA Magic Map shows the site is located on an ‘Principal’ bedrock aquifer and a 

‘Secondary A’ aquifer based on superficial drift.   

3.11 The DEFRA Magic Map shows the site is located in the source protection Zone I – Inner 

Catchment. 

3.12 The DEFRA Magic Map shows the site is located in a medium to high groundwater vulnerability 

area. 
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Sewer Records 

3.13 The Thames Water Asset Location Map is enclosed in Appendix E. 

3.14 Two foul water sewers run north-westerly along the eastern boundary of the site, in line with 

the western boundary of the River Colne. These sewers run parallel to each other.  

Existing Drainage 

3.15 A site visit undertaken by EAS has identified an existing drainage system into the River Colne, 

with Figure 2 showing relevant photographs for each feature described.  

3.16 An existing pond has been identified within the site boundary (Figure 2.A), which is an 

uncompleted project by the site owner. This pond has an existing piped connection into the 

eastern boundary ditch, created by the site owner (Figure 2.B).  

3.17 This ditch flows in a northerly direction, and discharges into another man-made pond located 

in a clearing in the woodland, approximately 50m east of the existing houses (Figure 2.C). The 

pond located within the woodland, is assumed to outfall to the river Colne (figure 2.D), to the 

east.  

 

 
A B 
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Figure 2: Images from site visit to Eco-living Cottages, Colney Heath, St Albans, AL4 0PB 

(Source EAS) 

A. Existing Pond within site boundary, B. Pipe connecting pond to a ditch to the east, C. Pond located 

in the woodland, 50m east of existing houses, D. River Colne, to the East  
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4 Potential Source of Flooding 

Fluvial 

4.1 A copy of the Environment Agency’s Flood Map for Planning is enclosed in Appendix C. 

4.2 The site is located entirely in Flood Zone 1. Land in Flood Zone 1 is considered to have an 

annual risk of flooding from a fluvial source of less than 0.1% annual probability. Flood Zones 

2 and 3 associated with the River Colne are located just outside the eastern site boundary. 

4.3 Due to the proximity of the site boundary to flood zone 2, DEFRA fluvial flood data was 

analysed in QGIS and subsequently overlain with the site boundary to ensure absolute 

accuracy. This map confirmed that the site is entirely outside of Flood Zones 2 and 3. This 

flood map is included in Appendix C. 

Surface Water 

4.4 Surface water flooding refers to flooding caused when the intensity of rainfall, particularly in 

urban areas, can create runoff which temporarily overwhelms the capacity of the local drainage 

systems or does not infiltrate into the ground.  The water ponds on the ground and flows 

towards low-lying land.  This source of flood risk is also known as ‘pluvial’. 

4.5 The EA long term risk maps (available of the GOV.UK website) shows the majority of the site 

is at a very low risk of surface water flooding, with only a small amount of flooding noted under 

the low risk (between 0.1% and 1% chance each year). The EA long term risk maps are 

included in Appendix F. 

4.6 A high-risk scenario indicates a greater than 3.3% annual probability of surface water flooding, 

i.e., the most frequently occurring scenario. The medium risk scenario indicates an annual 

probability of surface water flooding between 3.3% and 1%.  In both scenarios, the site was 

shown to not be affected by surface water fooding.  

4.7 The low-risk scenario indicates an annual probability of surface water flooding between 1% 

and 0.1%, (i.e. the least frequent but worst-case scenario). Under this scenario, a small area 

of surface flooding was noted on the access road, with levels of flooding up to 30cm. 

4.8 Defra surface water flood data was obtained and overlayed with the site to further analyse 

surface water flood risks.  

DEFRA Surface Water Flood Mapping 

4.9 The available Defra surface water flooding data for a 0.1% annual probability, analysed in 

QGIS, is also included in Appendix G, showing the flooding depth on both the existing site 

and proposed development. The Defra surface water mapping shows the predicted depths of 

flooding at 150mm intervals, which is more precise than the EA long term flood risk maps. 

4.10 For the 0.1% AEP event (1 in 1000yr.), surface water flooding is shown to the centre of the site 

along the existing access road, with maximum depths of <150mm. No surface water flooding 

is located on any of the proposed buildings; therefore, no displacement is likely to occur. This 
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small area of pooling water is likely to be drained by the proposed permeable paving and 

therefore, it is unlikely that any surface water flooding would occur post development. 

Artificial 

4.11 The EA long term risk maps also display the risk from reservoirs.  The site is shown not to be 

in a reservoir flood risk area. An extract of the EA long term risk maps is included in Appendix 

F. 

4.12 The risk of flooding from artificial source is considered low. 

Groundwater 

4.13 The South West Hertfordshire SFRA’s interactive Flood Risk Map shows the groundwater to 

be >5m deep below the site. 

4.14 Usually in the absence of a ground investigation BGS borehole information provides the most 

helpful indication of whether groundwater flooding is an issue, but perched groundwater (rather 

than the aquifer) may still be found in certain conditions. 

4.15 Borehole records show that groundwater seepage was encountered at 6m bgl (BGS reference: 

TL20NW14), with boulder clay located above this.  

4.16 The MAGIC Map website (https://magic.defra.gov.uk/MagicMap.aspx) shows the site lying 

within Zone I, Inner source protection zone.  

4.17 The MAGIC Map website shows the site is located within a medium vulnerability area. Medium 

groundwater vulnerability is defined as “areas that offer some groundwater protection. 

Intermediate between high and low vulnerability.” 

4.18 The risk of groundwater emergence is likely to be low due to the geology of clay, however on-

site investigation prior to construction will determine if any perched groundwater is present.  
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5 Floods Warnings 

5.1 Due to the site proximity to Flood zones 2 and 3, it is recommended that residents sign up to 

receive EA Flood Warnings.  

5.2 The EA operate a flood forecasting and warning service in areas at risk of flooding from rivers 

or the sea, which relies on direct measurements of rainfall, river levels, tide levels, in-house 

predictive models, rainfall radar data and information from the Met Office. This service operates 

24 hours a day, 365 days a year.   

5.3 The site is located within the ‘The River Colne at Colney Heath including North Mymms’ Flood 

Warning Area.   

5.4 It is recommended that the site manager and residents subscribe to the EA flood warning 

service by using the link: https://www.fws.environment-agency.gov.uk/app/olr/home. 

Alternatively, registration can be completed by telephone via the EA Floodline on 0345 988 

1188 or Typetalk 0345 602 6340. 

5.5 Upon receipt of a Flood Alert, residents should remain vigilant of potential flooding along the 

eastern boundary of the site; however, as the site itself and the access onto Coursers Road 

are within Flood Zone 1, evacuation should not be necessary. 
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• The Hydraulic Model has been for a 1:2yr Storm Event, 1:30yr Storm Event, 1:30yr + 

40% Climate Change Event, 1:100yr Storm Event and 1:100yr + 40% Climate Change 

Storm Event.  

• FEH22 rainfall data has been used. 

• The CV Value for Winter and Summer storms has been set to 1.0. 

• A 5min time of entry has been used. 

• In line with Hertfordshire’s LLFA Guidelines, the proposed attenuation has a half-
drain time within 48hrs (2880mins). 

• The drainage calculations include a surcharged outfall. 

6.7 Pre and Post Discharge Volumes and Long Term Storage – Non-Statutory Technical Guidance 

Policy S5 States:  

“Where reasonably practicable, for developments which have been previously developed, the 

runoff volume from the development to any highway drain, sewer or surface water body in the 

1 in 100 year, 6 hour rainfall event must be constrained to a value as close as is reasonably 

practicable to the greenfield runoff volume for the same event but should never exceed the 

runoff volume from the development site prior to redevelopment for that event. “  

6.8 Policy S6 States:  

“Where it is not reasonably practicable to constrain the volume of runoff to any drain, sewer 

or surface water body in accordance with S4 or S5 above, the runoff volume must be 

discharged at a rate that does not adversely affect flood risk.” 

6.9 CIRIA’s Susdrain Fact Sheet and SC030219 (Rainfall Runoff Management for Developments) 

sets out how post-development volumes that exceed pre-development volumes should be 

managed. If the post development discharge volume for a 1 in 100yr 360min Storm exceeds 

that of the Greenfield 1 in 100yr 360min Storm, either:  

“Limit discharge from the site for all storms up to and including the 1 in 100yr + Climate 

Change Event to the QBAR/1:2yr Greenfield Runoff Rate;  

Or  

“For the greenfield volume, provide variable discharge rates to meet the equivalent greenfield 

QBAR, 1 in 30 and 1 in 100 rates, and either infiltrate or provide Long Term Storage for the 

additional volume of runoff produced by the development, to discharge at QBAR or 2l/s/ha, 

whichever is the greater.” 

Post Development Runoff Rate 

6.10 Greenfield runoff rates were estimated using the ReFH2 method on the Causeway Flow 

software. The results of which are included in Appendix H. The proposed impermeable area 

of the site is 0.33ha, the following greenfield runoff rates for a range of storm events have been 

scaled accordingly: 
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• 1 in 1 year – 2.5 l/s/ha – 0.8 l/s 

• 1 in 2 year – 3.0 l/s/ha – 0.9l/s 

• 1 in 30 year – 8.1 l/s/ha – 2.5l/s 

• 1 in 100 year – 10.6 l/s/ha – 3.2l/s  

6.11 Causeway Flow Greenfield ReFH2 Method was used to calculate the 1:100yr 360min Storm 

Event Discharge Volume for 0.33ha. The results are included in Appendix H and show the 

existing discharge volume is 39.93m³. 

6.12 The proposals seek to match the 1 in 1 year Greenfield Runoff Rate for all storms up to and 

including the 1:100yr + 40% Climate Change Event. It is therefore proposed for the runoff rate 

to be restricted to 0.8 l/s for all storms up to and including a 1 in 100 year +40% climate change 

event.  

Proposed SuDS Strategy 

6.13 As outlined in Table 6.1 above, a number of SuDS Features shall be utilised to form the Surface 

Water Drainage Strategy in order to meet the 4 Pillars of SuDS. 

• Water Quantity – Permeable Paving, Pond 

• Water Quality – Raingarden Planters, Permeable Paving 

• Biodiversity – Raingarden Planters, Pond 

• Amenity – Raingarden Planters, Pond, Rainwater Re-Use Tanks 

6.14 The proposed SuDS Layout is included in Appendix J and Causeway Flow Hydraulic Model 

Outputs is contained in Appendix I. 

Pipe Network 

6.15 The proposed drainage strategy employs a pipe network running through the site and draining 

to the existing pond to the south of the site, via a gravity connection.  

6.16 Rainwater downpipes are to be located at each of the corners of each property (two at the front 

and two at the rear) and will direct surface water run-off from roof area into the proposed pipe 

network. Raingarden planters have been proposed for each of the properties, with location 

varying per property. Surface water will discharge into raingarden planters via rainwater 

downpipes, then subsequently draining into the proposed pipe network.  

6.17 The pipe network is proposed to run in a southerly direction, and discharge into the existing 

pond (Figure 2.A). 

Permeable Paving 
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6.18 The road along the south of the site is proposed to utilise lined permeable paving. Causeway 

Flow was used to determine the required sub-base depth of permeable paving for all rainfall 

events up to and including the 1 in 100yr +40%CC event. The permeable paving (786m2), will 

have a minimum sub-base depth of 500mm, resulting in a maximum attenuation of 80.58m3. 

6.19 Road area to the north (546m2), and some road area to the south (136m2) of the site is 

proposed to be hardstanding, due to root protection zones in these areas. These two areas of 

hardstanding are proposed to drain into the area of permeable paving. 

6.20 Surface water from the permeable paving will connect into the main pipe network in the 

southeast of the site, restricted by a 50mm orifice plate.  

Green Roofs  

6.21 Green Roofs have been proposed on each of the bin stores within this development. Green 

roofs will be piped into the proposed pipe network.  

Attenuation Basin 

6.22 The proposed pipe network will drain into an existing unfinished pond, in the southeast corner 

of the site, which is to re-purposed as an attenuation basin. This basin will be modified to allow 

for sufficient storage of surface water, and act as a treatment stage. 

Pond – Depth: 1m, Top of Pond: 809m2, Base of Pond: 453m2, Maximum volume held 314.60m³ 

6.23 Discharge from this pond will be restricted by a hydrobrake and outfall to the existing ditch 

located to the east of the site. This hydrobrake will restrict the run-off to a maximum rate of 0.8 

l/s for all storms up to and including a 1 in 100-year event +40% climate change.  

6.24 This existing ditch was observed to drain to a nearby pond, which drains into a nearby river, 

as identified in Section 3.18. 

6.25 The Causeway Flow hydraulic calculations have been included in Appendix I with the 

proposed drainage layout for the attenuation-based strategy included at Appendix J. A 

standard details drawing is included in Appendix K.  

Rainwater Re-use Storage Tanks  

6.26 Rainwater harvesting tanks have been proposed within this site. To account for the most 

extreme storm events when these tanks will be unable to store excess surface water, these 

tanks have not been modelled within this drainage strategy. Tanks sizes and exact locations 

are to be determined at a later date.  

Long Term Storage 

6.27 The proposals seek to match the existing 1:1yr Pre-Development Runoff Rate for all storms up 

to and including the 1:100yr + 40% Climate Change Event, as such Long Term Storage is not 

required. 
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7.4 It is recommended that during the first 12 months of operation all SuDS and drainage features 

are visually inspected on a monthly basis to determine any seasonal patterns this includes all 

SuDS features, inspection chambers, inlets and outlets. This will determine whether or not the 

recommended service intervals set out by CIRIA in the figures above will be sufficient for 

maintenance beyond the first year. 

7.5 After the first 12 months, the maintenance schedule should be designed to at least meet the 

requirements set out by CIRIA based on the outcome of the monitoring.  

Manholes, Sewers and Inspection Chambers 

7.6 All inspection chambers and manholes, including the orifice plate chambers, should be 

inspected on a bi-annual basis with further visual checks carried out throughout the year, such 

as in November after the heaviest leaf-fall has occurred.  

7.7 Should a blockage occur at any time, it is advised to seek professional help to jet the drainage 

system to clean and clear the system. 

Gutters and Downpipes 

7.8 It is good practice to ensure that these are occasionally inspected to ensure they are in good 

order and free of leaves & debris. Once every 6 months should be sufficient. 
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8 Conclusions 

8.1 This Flood Risk Assessment (FRA) and SuDS Statement has been prepared by EAS on behalf 

of Manor Coliving Ltd regarding the proposed development at Colne Spring Villa, Coursers 

Road, Colney Heath.  

8.2 The proposals consist of 9 eco-living residential units with associated parking and cycle 

parking.  

Flood Risk Summary 

8.3 The red line boundary of the site remains entirely within Flood Zone 1. Flood Zone 1 is defined 

as having less than a 0.1% annual probability of river flooding. 

8.4 In the 0.1% AEP surface water flood event, a small area of surface water flooding with a depth 

of below 150mm, is noted within the southern access road. This small area of pooling water is 

likely to be drained by the proposed permeable paving and therefore, it is unlikely that any 

surface water flooding would occur post development. 

SuDS Summary  

8.5 The proposed drainage strategy employs a pipe network running through the site and draining 

to the existing pond to the south of the site, via a gravity connection. Raingarden planters have 

been proposed for each of the properties, and green roofs will manage run-off from the 

proposed bin stores.  

8.6 An area of permeable paving will be located along the southern road of the site, which will 

manage surrounding hardstanding, and connect into the pipe network.  

8.7 Surface water within this network will be discharged into the existing pond, which is to be 

modified to allow for sufficient storage.  

8.8 Discharge from this pond will be restricted by a hydrobrake which will restrict run-off to a 

maximum rate of 0.8 l/s for all storms up to and including a 1 in 100-year event +40% climate 

change, and outfall into an existing ditch to the east of the site. 

Conclusion 

8.9 The proposals will not increase flood risk onsite or elsewhere as detailed in this report and are 

therefore deemed policy compliant on flood risk and SuDS grounds.   
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Appendix: A - Location Plan 
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Appendix: B – Proposed Development Plans 
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Appendix: C – EA Flood Map for Planning 
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Appendix: D – Topographical Survey 
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Appendix: E – Thames Water Sewer Mapping 
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Appendix: F – Long Term Flood Mapping   











Contains public sector information licensed under the Open Government Licence v3.0.  

Risk of Reservoir Flooding
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Appendix: G – DEFRA Surface Water Flood Mapping 
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Appendix: H – Causeway Flow Outputs – Greenfield Run-Off Rates 
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Appendix: I – Causeway Flow Outputs – SuDS Strategy 
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27
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Links (Results)
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7.001
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0.0
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0.0
0.0
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0
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0
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105
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0
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0.604
1.406
0.975
0.000
0.650
0.000
1.295
1.043
0.490
0.606
0.638
1.320
0.494
1.076
1.119
0.492
1.090
0.492
0.989
0.977
0.000
0.605
0.824
0.736
0.582
1.052
1.317
0.583
0.954
1.333
1.099
0.492
1.076
2.226

0.606
0.740
0.606
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1.022
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SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

Summer CV

FEH-22
Singular
1.000

Winter CV
Analysis Speed

Skip Steady State

1.000
Normal
x

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

StarƟng Level (m)

4320
0.0

Check Discharge Rate(s)
Check Discharge Volume

x
x

Storm DuraƟons
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

2
30
30

0
0

40

0
0
0

0
0
0

100
100

0
40

0
0

0
0

Node 42 Online OriĮce Control

Flap Valve
Downstream Link

x
18.000

Replaces Downstream Link
Invert Level (m)

7
72.875

Diameter (m)
Discharge Coeĸcient

0.050
0.600

Node 53 Online Hydro-Brake® Control

Flap Valve
Downstream Link

Replaces Downstream Link
Invert Level (m)

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

x
1.013
7
71.000
0.700
0.8

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
7
CTL-SHE-0045-8000-0700-8000
0.075
1200

Node 42 Carpark Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

Safety Factor

0.00000
0.00000
2.0

Porosity
Invert Level (m)

Time to half empty (mins)

0.30
73.370
208

Width (m)
Length (m)
Slope (1:X)

28.000
28.000
100.0

Depth (m)
Inf Depth (m)

0.500
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Node 53 Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
1.00

Invert Level (m)
Time to half empty (mins)

71.000
2880

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 453.0 0.0 1.000 809.0 0.0
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Results for 2 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.90%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 1 11 74.320 0.020 0.7 0.0058 0.0000 OK

15 minute summer 1 1.000 2 0.7 0.378 0.039 0.0124

15 minute summer 2 11 74.262 0.028 1.4 0.0081 0.0000 OK

15 minute summer 2 1.001 4 1.4 0.445 0.079 0.0449

15 minute summer 3 11 74.316 0.016 0.7 0.0045 0.0000 OK

15 minute summer 3 2.000 4 0.7 0.312 0.023 0.0186

15 minute summer 4 11 74.135 0.042 2.8 0.0119 0.0000 OK

15 minute summer 4 1.002 5 2.8 0.761 0.158 0.0389

15 minute summer 5 11 74.026 0.037 2.8 0.0106 0.0000 OK

15 minute summer 5 1.003 10 2.7 0.808 0.132 0.0720

15 minute summer 6 11 73.430 0.020 0.7 0.0058 0.0000 OK

15 minute summer 6 3.000 7 0.7 0.378 0.039 0.0261

15 minute summer 7 11 73.299 0.028 1.4 0.0080 0.0000 OK

15 minute summer 7 3.001 9 1.4 0.455 0.079 0.0300

15 minute summer 8 11 73.428 0.018 0.7 0.0050 0.0000 OK

15 minute summer 8 4.000 9 0.7 0.300 0.030 0.0341

15 minute summer 9 11 73.215 0.041 2.8 0.0116 0.0000 OK

15 minute summer 9 3.002 10 2.8 0.565 0.158 0.0409

15 minute summer 10 11 73.151 0.058 5.5 0.0163 0.0000 OK

15 minute summer 10 1.004 15 5.5 0.750 0.309 0.1388

15 minute summer 11 11 74.107 0.017 0.5 0.0049 0.0000 OK

15 minute summer 11 5.000 12 0.5 0.330 0.028 0.0135

15 minute summer 12 11 74.027 0.025 1.0 0.0071 0.0000 OK

15 minute summer 12 5.001 14 1.0 0.590 0.056 0.0220

15 minute summer 13 11 74.104 0.014 0.5 0.0040 0.0000 OK

15 minute summer 13 6.000 14 0.5 0.450 0.018 0.0103

15 minute summer 14 11 73.894 0.021 2.0 0.0058 0.0000 OK

15 minute summer 14 5.002 15 2.0 0.844 0.040 0.0626

15 minute summer 15 12 72.977 0.073 7.5 0.0207 0.0000 OK

15 minute summer 15 1.005 20 7.4 0.815 0.420 0.0817

15 minute summer 16 1 73.850 0.000 0.0 0.0000 0.0000 OK

15 minute summer 16 7.000 17 0.0 0.000 0.000 0.0096

15 minute summer 17 11 73.755 0.025 1.2 0.0071 0.0000 OK

15 minute summer 17 7.001 19 1.2 0.629 0.058 0.0256

15 minute summer 18 1 74.050 0.000 0.0 0.0000 0.0000 OK

15 minute summer 18 8.000 19 0.0 0.000 0.000 0.0084

15 minute summer 19 11 73.575 0.025 2.4 0.0070 0.0000 OK

15 minute summer 19 7.002 20 2.4 0.729 0.059 0.0805

15 minute summer 20 12 72.896 0.081 9.6 0.0229 0.0000 OK

15 minute summer 20 1.006 27 9.7 0.845 0.547 0.2055

15 minute summer 21 11 73.560 0.020 0.7 0.0058 0.0000 OK

15 minute summer 21 9.000 22 0.7 0.371 0.040 0.0246

15 minute summer 22 11 73.441 0.029 1.4 0.0082 0.0000 OK

15 minute summer 22 9.001 24 1.4 0.579 0.079 0.0244

15 minute summer 23 11 73.557 0.017 0.7 0.0048 0.0000 OK

15 minute summer 23 10.000 24 0.7 0.415 0.027 0.0193

15 minute summer 24 11 73.340 0.029 2.8 0.0083 0.0000 OK

15 minute summer 24 9.002 27 2.8 1.220 0.070 0.0057

15 minute summer 25 11 73.361 0.021 0.7 0.0059 0.0000 OK

15 minute summer 25 11.000 26 0.7 0.492 0.039 0.0072

15 minute summer 26 11 73.309 0.020 1.4 0.0056 0.0000 OK

15 minute summer 26 11.001 27 1.4 1.049 0.035 0.0123

15 minute summer 27 12 72.741 0.105 13.4 0.0298 0.0000 OK

15 minute summer 27 1.007 32 13.5 1.067 0.765 0.1721

15 minute summer 28 11 73.361 0.021 0.7 0.0059 0.0000 OK

15 minute summer 28 12.000 29 0.7 0.505 0.039 0.0124

15 minute summer 29 10 73.270 0.019 1.4 0.0054 0.0000 OK

15 minute summer 29 12.001 32 1.4 1.073 0.034 0.0251

15 minute summer 30 11 73.121 0.021 0.7 0.0059 0.0000 OK

15 minute summer 30 13.000 31 0.7 0.483 0.039 0.0127

15 minute summer 31 10 73.034 0.021 1.4 0.0058 0.0000 OK

15 minute summer 31 13.001 32 1.4 0.964 0.040 0.0241

15 minute summer 32 12 72.531 0.105 15.9 0.0296 0.0000 OK

15 minute summer 32 1.008 43 16.1 0.926 0.402 0.2507

15 minute summer 33 1 73.200 0.000 0.0 0.0000 0.0000 OK

15 minute summer 33 14.000 34 0.0 0.000 0.000 0.0104

15 minute summer 34 10 73.137 0.028 1.4 0.0079 0.0000 OK

15 minute summer 34 14.001 36 1.4 0.447 0.077 0.0427

15 minute summer 35 10 73.223 0.023 1.4 0.0065 0.0000 OK

15 minute summer 35 15.000 36 1.4 0.538 0.051 0.0274

15 minute summer 36 11 73.012 0.041 2.7 0.0117 0.0000 OK

15 minute summer 36 14.002 39 2.7 0.767 0.153 0.0510

15 minute summer 37 10 73.228 0.028 1.2 0.0080 0.0000 OK

15 minute summer 37 16.000 38 1.2 0.704 0.068 0.0150

15 minute summer 38 11 73.132 0.018 1.2 0.0050 0.0000 OK

15 minute summer 38 16.001 39 1.2 0.607 0.029 0.0114

15 minute summer 39 11 72.863 0.035 3.9 0.0100 0.0000 OK

15 minute summer 39 14.003 43 3.9 1.271 0.113 0.0341
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Results for 2 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.90%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 40 10 72.978 0.028 1.2 0.0080 0.0000 OK

15 minute summer 40 17.000 41 1.2 0.677 0.068 0.0155

15 minute summer 41 11 72.883 0.019 1.2 0.0054 0.0000 OK

15 minute summer 41 17.001 43 1.2 0.923 0.034 0.0148

120 minute summer 42 80 73.516 0.641 13.3 9.0244 0.0000 SURCHARGED

120 minute summer 42 OriĮce 43 4.1

15 minute summer 43 12 72.391 0.126 25.9 0.0356 0.0000 OK

15 minute summer 43 1.009 46 26.0 1.177 0.365 0.3054

15 minute summer 44 11 73.121 0.021 0.7 0.0059 0.0000 OK

15 minute summer 44 19.000 45 0.7 0.486 0.039 0.0120

15 minute summer 45 11 73.037 0.020 1.4 0.0057 0.0000 OK

15 minute summer 45 19.001 46 1.4 1.027 0.035 0.0046

15 minute summer 46 12 72.293 0.085 28.2 0.0242 0.0000 OK

15 minute summer 46 1.010 47 28.3 1.253 0.159 0.7181

15 minute summer 48 10 71.849 0.029 1.4 0.0083 0.0000 OK

15 minute summer 48 20.000 49 1.4 0.584 0.077 0.0151

15 minute summer 49 10 71.780 0.039 2.8 0.0111 0.0000 OK

15 minute summer 49 20.001 51 2.7 0.511 0.151 0.1507

15 minute summer 50 10 71.581 0.028 1.4 0.0080 0.0000 OK

15 minute summer 50 21.000 51 1.4 0.314 0.077 0.0429

15 minute summer 51 11 71.524 0.063 5.5 0.0180 0.0000 OK

15 minute summer 51 20.002 52 5.4 0.819 0.303 0.0197

15 minute summer 52 13 71.424 0.143 32.9 0.0405 0.0000 OK

15 minute summer 52 1.012 53 32.5 1.001 0.455 0.8801

480 minute winter 53 384 71.145 0.145 8.4 69.5077 0.0000 OK

480 minute winter 53 Hydro-Brake® 53_OUT 0.7 78.8

15 minute summer 53_OUT 1 70.855 0.150 0.5 0.0000 0.0000 OK
15 minute summer 47 12 71.554 0.135 28.3 0.1527 0.0000 OK

15 minute summer 47 1.011 52 28.0 0.876 0.392 1.0584
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.90%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 1 10 74.333 0.033 1.9 0.0095 0.0000 OK

15 minute summer 1 1.000 2 1.9 0.500 0.106 0.0250

15 minute summer 2 10 74.281 0.047 3.8 0.0132 0.0000 OK

15 minute summer 2 1.001 4 3.7 0.577 0.210 0.0916

15 minute summer 3 10 74.326 0.026 1.9 0.0073 0.0000 OK

15 minute summer 3 2.000 4 1.9 0.384 0.063 0.0382

15 minute summer 4 10 74.165 0.072 7.5 0.0203 0.0000 OK

15 minute summer 4 1.002 5 7.4 0.966 0.417 0.0805

15 minute summer 5 11 74.053 0.064 7.4 0.0181 0.0000 OK

15 minute summer 5 1.003 10 7.4 1.061 0.359 0.1490

15 minute summer 6 10 73.443 0.033 1.9 0.0093 0.0000 OK

15 minute summer 6 3.000 7 1.9 0.504 0.106 0.1344

15 minute summer 7 13 73.414 0.143 3.8 0.0405 0.0000 OK

15 minute summer 7 3.001 9 3.9 0.583 0.221 0.1694

15 minute summer 8 10 73.439 0.029 1.9 0.0081 0.0000 OK

15 minute summer 8 4.000 9 1.9 0.369 0.080 0.1340

15 minute summer 9 13 73.414 0.240 7.5 0.0678 0.0000 SURCHARGED

15 minute summer 9 3.002 10 7.7 0.686 0.436 0.1426

15 minute summer 10 13 73.408 0.315 14.8 0.0892 0.0000 SURCHARGED

15 minute summer 10 1.004 15 11.5 0.866 0.650 0.3345

15 minute summer 11 11 74.118 0.028 1.4 0.0081 0.0000 OK

15 minute summer 11 5.000 12 1.4 0.443 0.079 0.0282

15 minute summer 12 11 74.044 0.042 2.8 0.0120 0.0000 OK

15 minute summer 12 5.001 14 2.8 0.794 0.158 0.0459

15 minute summer 13 11 74.113 0.023 1.4 0.0065 0.0000 OK

15 minute summer 13 6.000 14 1.4 0.608 0.051 0.0213

15 minute summer 14 11 73.907 0.034 5.6 0.0097 0.0000 OK

15 minute summer 14 5.002 15 5.6 0.977 0.113 0.1309

15 minute summer 15 13 73.332 0.428 16.2 0.1211 0.0000 SURCHARGED

15 minute summer 15 1.005 20 14.6 0.853 0.827 0.1581

15 minute summer 16 1 73.850 0.000 0.0 0.0000 0.0000 OK

15 minute summer 16 7.000 17 0.0 0.000 0.000 0.0203

15 minute summer 17 10 73.772 0.042 3.4 0.0119 0.0000 OK

15 minute summer 17 7.001 19 3.3 0.841 0.162 0.0534

15 minute summer 18 1 74.050 0.000 0.0 0.0000 0.0000 OK

15 minute summer 18 8.000 19 0.0 0.000 0.000 0.0174

15 minute summer 19 10 73.591 0.041 6.7 0.0116 0.0000 OK

15 minute summer 19 7.002 20 6.7 0.927 0.163 0.1514

15 minute summer 20 12 73.260 0.445 19.8 0.1259 0.0000 SURCHARGED

15 minute summer 20 1.006 27 18.8 1.068 1.061 0.3162

15 minute summer 21 10 73.573 0.033 1.9 0.0093 0.0000 OK

15 minute summer 21 9.000 22 1.9 0.487 0.106 0.0500

15 minute summer 22 10 73.460 0.048 3.8 0.0137 0.0000 OK

15 minute summer 22 9.001 24 3.7 0.729 0.209 0.0514

15 minute summer 23 10 73.567 0.027 1.9 0.0078 0.0000 OK

15 minute summer 23 10.000 24 1.9 0.513 0.073 0.0408

15 minute summer 24 10 73.362 0.051 7.5 0.0145 0.0000 OK

15 minute summer 24 9.002 27 7.4 1.550 0.185 0.0119

15 minute summer 25 10 73.375 0.035 1.9 0.0098 0.0000 OK

15 minute summer 25 11.000 26 1.9 0.658 0.106 0.0145

15 minute summer 26 10 73.320 0.031 3.8 0.0088 0.0000 OK

15 minute summer 26 11.001 27 3.8 1.248 0.094 0.0932

15 minute summer 27 12 73.040 0.404 27.6 0.1143 0.0000 SURCHARGED

15 minute summer 27 1.007 32 27.5 1.564 1.556 0.2363

15 minute summer 28 10 73.374 0.034 1.9 0.0097 0.0000 OK

15 minute summer 28 12.000 29 1.9 0.671 0.106 0.0249

15 minute summer 29 10 73.282 0.031 3.8 0.0087 0.0000 OK

15 minute summer 29 12.001 32 3.7 1.098 0.091 0.1029

15 minute summer 30 10 73.134 0.034 1.9 0.0096 0.0000 OK

15 minute summer 30 13.000 31 1.9 0.641 0.106 0.0255

15 minute summer 31 10 73.046 0.033 3.8 0.0093 0.0000 OK

15 minute summer 31 13.001 32 3.7 0.983 0.105 0.0969

15 minute summer 32 12 72.600 0.174 34.1 0.0493 0.0000 OK

15 minute summer 32 1.008 43 34.1 1.097 0.854 0.4489

15 minute summer 33 1 73.200 0.000 0.0 0.0000 0.0000 OK

15 minute summer 33 14.000 34 0.0 0.000 0.000 0.0216

15 minute summer 34 10 73.156 0.047 3.8 0.0133 0.0000 OK

15 minute summer 34 14.001 36 3.8 0.582 0.213 0.0901

15 minute summer 35 10 73.238 0.038 3.8 0.0107 0.0000 OK

15 minute summer 35 15.000 36 3.8 0.664 0.139 0.0578

15 minute summer 36 11 73.043 0.072 7.6 0.0203 0.0000 OK

15 minute summer 36 14.002 39 7.5 0.997 0.424 0.1085

15 minute summer 37 10 73.248 0.048 3.4 0.0136 0.0000 OK

15 minute summer 37 16.000 38 3.4 0.947 0.190 0.0311

15 minute summer 38 10 73.143 0.029 3.4 0.0082 0.0000 OK

15 minute summer 38 16.001 39 3.3 0.759 0.080 0.0241

15 minute summer 39 11 72.889 0.061 10.8 0.0173 0.0000 OK

15 minute summer 39 14.003 43 10.8 1.668 0.314 0.0720
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.90%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 40 10 72.997 0.047 3.4 0.0134 0.0000 OK

15 minute summer 40 17.000 41 3.4 0.906 0.189 0.0322

15 minute summer 41 10 72.896 0.032 3.4 0.0090 0.0000 OK

15 minute summer 41 17.001 43 3.4 1.193 0.095 0.0367

60 minute winter 42 59 73.663 0.788 34.8 36.0960 0.0000 SURCHARGED

60 minute winter 42 OriĮce 43 4.6

15 minute summer 43 11 72.456 0.191 54.9 0.0539 0.0000 OK

15 minute summer 43 1.009 46 54.7 1.459 0.767 0.5158

15 minute summer 44 10 73.134 0.034 1.9 0.0096 0.0000 OK

15 minute summer 44 19.000 45 1.9 0.630 0.106 0.0247

15 minute summer 45 10 73.051 0.034 3.8 0.0096 0.0000 OK

15 minute summer 45 19.001 46 3.7 1.340 0.094 0.0094

15 minute summer 46 11 72.333 0.125 61.5 0.0355 0.0000 OK

15 minute summer 46 1.010 47 61.2 1.476 0.345 1.3290

15 minute summer 48 10 71.870 0.050 3.8 0.0142 0.0000 OK

15 minute summer 48 20.000 49 3.8 0.703 0.213 0.0350

15 minute summer 49 10 71.809 0.068 7.6 0.0192 0.0000 OK

15 minute summer 49 20.001 51 7.5 0.643 0.423 0.3257

15 minute summer 50 10 71.600 0.047 3.8 0.0133 0.0000 OK

15 minute summer 50 21.000 51 3.8 0.389 0.213 0.0929

15 minute summer 51 11 71.585 0.124 15.1 0.0351 0.0000 OK

15 minute summer 51 20.002 52 15.0 1.038 0.843 0.0431

15 minute summer 52 12 71.533 0.252 74.2 0.0712 0.0000 OK

15 minute summer 52 1.012 53 74.6 1.274 1.045 1.5812

600 minute winter 53 585 71.327 0.327 12.1 166.9434 0.0000 SURCHARGED

600 minute winter 53 Hydro-Brake® 53_OUT 0.8 178.6

15 minute summer 53_OUT 1 70.855 0.150 0.7 0.0000 0.0000 OK
15 minute summer 47 12 71.652 0.233 61.2 0.2636 0.0000 OK

15 minute summer 47 1.011 52 60.9 0.999 0.853 2.0194
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Results for 30 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.90%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 1 10 74.341 0.041 2.7 0.0115 0.0000 OK

15 minute summer 1 1.000 2 2.7 0.546 0.151 0.0326

15 minute summer 2 10 74.290 0.056 5.4 0.0159 0.0000 OK

15 minute summer 2 1.001 4 5.3 0.628 0.301 0.1202

15 minute summer 3 10 74.330 0.030 2.7 0.0086 0.0000 OK

15 minute summer 3 2.000 4 2.7 0.417 0.090 0.0501

15 minute summer 4 10 74.183 0.090 10.7 0.0253 0.0000 OK

15 minute summer 4 1.002 5 10.6 1.048 0.597 0.1062

15 minute summer 5 11 74.068 0.079 10.6 0.0224 0.0000 OK

15 minute summer 5 1.003 10 10.6 1.159 0.513 0.1951

15 minute summer 6 13 73.756 0.346 3.6 0.0978 0.0000 SURCHARGED

15 minute summer 6 3.000 7 2.7 0.549 0.151 0.2456

15 minute summer 7 13 73.755 0.484 10.0 0.1369 0.0000 SURCHARGED

15 minute summer 7 3.001 9 5.6 0.616 0.317 0.1708

15 minute summer 8 13 73.753 0.343 3.4 0.0970 0.0000 SURCHARGED

15 minute summer 8 4.000 9 2.9 0.396 0.124 0.2377

15 minute summer 9 13 73.752 0.578 9.9 0.1634 0.0000 SURCHARGED

15 minute summer 9 3.002 10 9.9 0.701 0.558 0.1426

15 minute summer 10 13 73.747 0.654 17.8 0.1851 0.0000 SURCHARGED

15 minute summer 10 1.004 15 13.3 0.846 0.749 0.3345

15 minute summer 11 10 74.124 0.034 2.0 0.0096 0.0000 OK

15 minute summer 11 5.000 12 2.0 0.488 0.112 0.0361

15 minute summer 12 10 74.053 0.051 4.0 0.0143 0.0000 OK

15 minute summer 12 5.001 14 3.9 0.870 0.221 0.0586

15 minute summer 13 10 74.117 0.027 2.0 0.0077 0.0000 OK

15 minute summer 13 6.000 14 2.0 0.667 0.072 0.0271

15 minute summer 14 10 73.913 0.040 7.9 0.0114 0.0000 OK

15 minute summer 14 5.002 15 7.8 0.942 0.158 0.1361

15 minute summer 15 13 73.658 0.754 16.7 0.2133 0.0000 SURCHARGED

15 minute summer 15 1.005 20 17.6 1.002 0.998 0.1581

15 minute summer 16 1 73.850 0.000 0.0 0.0000 0.0000 OK

15 minute summer 16 7.000 17 0.0 0.000 0.000 0.0259

15 minute summer 17 10 73.780 0.050 4.7 0.0142 0.0000 OK

15 minute summer 17 7.001 19 4.7 0.919 0.226 0.0679

15 minute summer 18 1 74.050 0.000 0.0 0.0000 0.0000 OK

15 minute summer 18 8.000 19 0.0 0.000 0.000 0.0221

15 minute summer 19 10 73.599 0.049 9.3 0.0138 0.0000 OK

15 minute summer 19 7.002 20 9.3 0.945 0.227 0.1587

15 minute summer 20 13 73.558 0.743 21.7 0.2103 0.0000 SURCHARGED

15 minute summer 20 1.006 27 22.8 1.296 1.287 0.3162

15 minute summer 21 10 73.579 0.039 2.7 0.0111 0.0000 OK

15 minute summer 21 9.000 22 2.7 0.533 0.151 0.0653

15 minute summer 22 10 73.471 0.059 5.4 0.0167 0.0000 OK

15 minute summer 22 9.001 24 5.3 0.785 0.299 0.0684

15 minute summer 23 10 73.573 0.033 2.7 0.0092 0.0000 OK

15 minute summer 23 10.000 24 2.7 0.556 0.104 0.0541

15 minute summer 24 10 73.375 0.064 10.7 0.0180 0.0000 OK

15 minute summer 24 9.002 27 10.6 1.680 0.265 0.0166

15 minute summer 25 10 73.382 0.042 2.7 0.0118 0.0000 OK

15 minute summer 25 11.000 26 2.7 0.725 0.151 0.0188

15 minute summer 26 10 73.326 0.037 5.4 0.0105 0.0000 OK

15 minute summer 26 11.001 27 5.4 1.383 0.134 0.0969

15 minute summer 27 12 73.250 0.614 34.5 0.1738 0.0000 SURCHARGED

15 minute summer 27 1.007 32 33.7 1.915 1.904 0.2389

15 minute summer 28 10 73.381 0.041 2.7 0.0117 0.0000 OK

15 minute summer 28 12.000 29 2.7 0.741 0.151 0.0322

15 minute summer 29 10 73.288 0.037 5.4 0.0103 0.0000 OK

15 minute summer 29 12.001 32 5.3 1.074 0.130 0.1449

15 minute summer 30 10 73.141 0.041 2.7 0.0116 0.0000 OK

15 minute summer 30 13.000 31 2.7 0.707 0.151 0.0330

15 minute summer 31 10 73.052 0.039 5.4 0.0112 0.0000 OK

15 minute summer 31 13.001 32 5.3 1.006 0.151 0.1364

15 minute summer 32 12 72.651 0.225 43.4 0.0636 0.0000 OK

15 minute summer 32 1.008 43 43.0 1.158 1.075 0.5247

15 minute summer 33 1 73.200 0.000 0.0 0.0000 0.0000 OK

15 minute summer 33 14.000 34 0.0 0.000 0.000 0.0277

15 minute summer 34 10 73.165 0.056 5.4 0.0159 0.0000 OK

15 minute summer 34 14.001 36 5.3 0.634 0.300 0.1164

15 minute summer 35 10 73.245 0.045 5.4 0.0128 0.0000 OK

15 minute summer 35 15.000 36 5.4 0.714 0.197 0.0748

15 minute summer 36 10 73.059 0.088 10.7 0.0250 0.0000 OK

15 minute summer 36 14.002 39 10.5 1.081 0.593 0.1402

15 minute summer 37 10 73.257 0.057 4.7 0.0161 0.0000 OK

15 minute summer 37 16.000 38 4.7 1.038 0.263 0.0393

15 minute summer 38 10 73.148 0.034 4.7 0.0096 0.0000 OK

15 minute summer 38 16.001 39 4.6 0.825 0.112 0.0309

15 minute summer 39 11 72.902 0.074 15.1 0.0210 0.0000 OK

15 minute summer 39 14.003 43 15.2 1.798 0.441 0.0958
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Results for 30 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.90%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 40 10 73.007 0.057 4.7 0.0160 0.0000 OK

15 minute summer 40 17.000 41 4.7 1.002 0.263 0.0404

15 minute summer 41 10 72.901 0.037 4.7 0.0104 0.0000 OK

15 minute summer 41 17.001 43 4.6 1.204 0.131 0.0678

120 minute winter 42 114 73.758 0.883 30.6 58.3861 0.0000 FLOOD RISK

120 minute winter 42 OriĮce 43 4.8

15 minute summer 43 11 72.489 0.224 71.0 0.0633 0.0000 OK

15 minute summer 43 1.009 46 70.8 1.561 0.994 0.6190

15 minute summer 44 10 73.141 0.041 2.7 0.0116 0.0000 OK

15 minute summer 44 19.000 45 2.7 0.687 0.151 0.0324

15 minute summer 45 10 73.058 0.041 5.4 0.0116 0.0000 OK

15 minute summer 45 19.001 46 5.4 1.467 0.134 0.0123

15 minute summer 46 11 72.353 0.145 80.6 0.0411 0.0000 OK

15 minute summer 46 1.010 47 80.4 1.539 0.453 1.6076

15 minute summer 48 10 71.882 0.062 5.4 0.0175 0.0000 OK

15 minute summer 48 20.000 49 5.3 0.726 0.301 0.0476

15 minute summer 49 10 71.824 0.083 10.7 0.0235 0.0000 OK

15 minute summer 49 20.001 51 10.6 0.679 0.595 0.3866

15 minute summer 50 12 71.702 0.149 5.4 0.0422 0.0000 OK

15 minute summer 50 21.000 51 4.7 0.416 0.265 0.1619

15 minute summer 51 12 71.695 0.234 20.7 0.0662 0.0000 SURCHARGED

15 minute summer 51 20.002 52 20.1 1.147 1.133 0.0528

15 minute summer 52 12 71.637 0.356 96.8 0.1007 0.0000 SURCHARGED

15 minute summer 52 1.012 53 96.9 1.400 1.358 1.7790

720 minute winter 53 705 71.458 0.458 12.9 245.1083 0.0000 SURCHARGED

720 minute winter 53 Hydro-Brake® 53_OUT 0.8 207.4

15 minute summer 53_OUT 1 70.855 0.150 0.8 0.0000 0.0000 OK
15 minute summer 47 12 71.843 0.424 80.4 0.4793 0.0000 SURCHARGED

15 minute summer 47 1.011 52 79.0 1.122 1.107 2.3344
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Results for 100 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.90%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 1 10 74.338 0.038 2.4 0.0108 0.0000 OK

15 minute summer 1 1.000 2 2.4 0.530 0.134 0.0298

15 minute summer 2 10 74.287 0.053 4.8 0.0149 0.0000 OK

15 minute summer 2 1.001 4 4.7 0.611 0.267 0.1097

15 minute summer 3 10 74.329 0.029 2.4 0.0081 0.0000 OK

15 minute summer 3 2.000 4 2.4 0.406 0.080 0.0457

15 minute summer 4 10 74.176 0.083 9.5 0.0235 0.0000 OK

15 minute summer 4 1.002 5 9.4 1.020 0.530 0.0967

15 minute summer 5 11 74.063 0.074 9.4 0.0208 0.0000 OK

15 minute summer 5 1.003 10 9.4 1.126 0.455 0.1781

15 minute summer 6 13 73.620 0.210 3.0 0.0595 0.0000 SURCHARGED

15 minute summer 6 3.000 7 2.6 0.531 0.148 0.2456

15 minute summer 7 13 73.619 0.348 4.8 0.0985 0.0000 SURCHARGED

15 minute summer 7 3.001 9 5.3 0.594 0.297 0.1708

15 minute summer 8 13 73.616 0.206 3.7 0.0582 0.0000 SURCHARGED

15 minute summer 8 4.000 9 2.6 0.382 0.111 0.2377

15 minute summer 9 13 73.613 0.439 8.8 0.1242 0.0000 SURCHARGED

15 minute summer 9 3.002 10 9.3 0.711 0.522 0.1426

15 minute summer 10 13 73.606 0.513 15.7 0.1453 0.0000 SURCHARGED

15 minute summer 10 1.004 15 12.9 0.829 0.726 0.3345

15 minute summer 11 10 74.122 0.032 1.8 0.0091 0.0000 OK

15 minute summer 11 5.000 12 1.8 0.474 0.100 0.0334

15 minute summer 12 10 74.050 0.048 3.6 0.0135 0.0000 OK

15 minute summer 12 5.001 14 3.5 0.845 0.198 0.0541

15 minute summer 13 10 74.116 0.026 1.8 0.0073 0.0000 OK

15 minute summer 13 6.000 14 1.8 0.647 0.065 0.0251

15 minute summer 14 10 73.911 0.038 7.1 0.0108 0.0000 OK

15 minute summer 14 5.002 15 7.0 0.943 0.142 0.1343

15 minute summer 15 13 73.529 0.625 18.6 0.1769 0.0000 SURCHARGED

15 minute summer 15 1.005 20 16.5 0.935 0.931 0.1581

15 minute summer 16 1 73.850 0.000 0.0 0.0000 0.0000 OK

15 minute summer 16 7.000 17 0.0 0.000 0.000 0.0242

15 minute summer 17 10 73.778 0.048 4.3 0.0135 0.0000 OK

15 minute summer 17 7.001 19 4.2 0.897 0.206 0.0636

15 minute summer 18 1 74.050 0.000 0.0 0.0000 0.0000 OK

15 minute summer 18 8.000 19 0.0 0.000 0.000 0.0207

15 minute summer 19 10 73.596 0.046 8.5 0.0131 0.0000 OK

15 minute summer 19 7.002 20 8.5 0.975 0.208 0.1565

15 minute summer 20 13 73.438 0.623 20.4 0.1764 0.0000 SURCHARGED

15 minute summer 20 1.006 27 21.3 1.211 1.203 0.3162

15 minute summer 21 10 73.577 0.037 2.4 0.0105 0.0000 OK

15 minute summer 21 9.000 22 2.4 0.517 0.134 0.0597

15 minute summer 22 10 73.467 0.055 4.8 0.0156 0.0000 OK

15 minute summer 22 9.001 24 4.7 0.766 0.265 0.0622

15 minute summer 23 10 73.571 0.031 2.4 0.0087 0.0000 OK

15 minute summer 23 10.000 24 2.4 0.541 0.092 0.0492

15 minute summer 24 10 73.370 0.059 9.5 0.0167 0.0000 OK

15 minute summer 24 9.002 27 9.4 1.636 0.235 0.0144

15 minute summer 25 10 73.379 0.039 2.4 0.0111 0.0000 OK

15 minute summer 25 11.000 26 2.4 0.702 0.134 0.0172

15 minute summer 26 10 73.324 0.035 4.8 0.0099 0.0000 OK

15 minute summer 26 11.001 27 4.8 1.345 0.119 0.0956

15 minute summer 27 12 73.170 0.534 31.9 0.1513 0.0000 SURCHARGED

15 minute summer 27 1.007 32 31.7 1.803 1.793 0.2366

15 minute summer 28 10 73.379 0.039 2.4 0.0110 0.0000 OK

15 minute summer 28 12.000 29 2.4 0.717 0.134 0.0295

15 minute summer 29 10 73.285 0.034 4.8 0.0097 0.0000 OK

15 minute summer 29 12.001 32 4.7 1.146 0.115 0.1311

15 minute summer 30 10 73.139 0.039 2.4 0.0109 0.0000 OK

15 minute summer 30 13.000 31 2.4 0.684 0.134 0.0303

15 minute summer 31 10 73.050 0.037 4.8 0.0105 0.0000 OK

15 minute summer 31 13.001 32 4.7 1.052 0.134 0.1233

15 minute summer 32 12 72.629 0.203 40.1 0.0573 0.0000 OK

15 minute summer 32 1.008 43 40.1 1.147 1.004 0.5021

15 minute summer 33 1 73.200 0.000 0.0 0.0000 0.0000 OK

15 minute summer 33 14.000 34 0.0 0.000 0.000 0.0258

15 minute summer 34 10 73.162 0.053 4.9 0.0151 0.0000 OK

15 minute summer 34 14.001 36 4.8 0.620 0.273 0.1086

15 minute summer 35 10 73.243 0.043 4.9 0.0122 0.0000 OK

15 minute summer 35 15.000 36 4.9 0.703 0.179 0.0697

15 minute summer 36 10 73.054 0.083 9.7 0.0236 0.0000 OK

15 minute summer 36 14.002 39 9.6 1.056 0.543 0.1311

15 minute summer 37 10 73.254 0.054 4.3 0.0154 0.0000 OK

15 minute summer 37 16.000 38 4.3 1.012 0.241 0.0368

15 minute summer 38 10 73.146 0.032 4.3 0.0092 0.0000 OK

15 minute summer 38 16.001 39 4.2 0.806 0.102 0.0290

15 minute summer 39 11 72.899 0.071 13.8 0.0200 0.0000 OK

15 minute summer 39 14.003 43 13.9 1.772 0.402 0.0867
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Results for 100 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.90%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 40 10 73.004 0.054 4.3 0.0152 0.0000 OK

15 minute summer 40 17.000 41 4.3 0.977 0.240 0.0379

15 minute summer 41 10 72.899 0.035 4.3 0.0099 0.0000 OK

15 minute summer 41 17.001 43 4.2 1.205 0.119 0.0576

120 minute winter 42 112 73.725 0.850 27.7 50.6401 0.0000 FLOOD RISK

120 minute winter 42 OriĮce 43 4.7

15 minute summer 43 11 72.478 0.213 65.8 0.0603 0.0000 OK

15 minute summer 43 1.009 46 65.6 1.532 0.921 0.5866

15 minute summer 44 10 73.138 0.038 2.4 0.0109 0.0000 OK

15 minute summer 44 19.000 45 2.4 0.667 0.134 0.0296

15 minute summer 45 10 73.056 0.038 4.8 0.0109 0.0000 OK

15 minute summer 45 19.001 46 4.7 1.424 0.119 0.0112

15 minute summer 46 11 72.347 0.139 74.4 0.0393 0.0000 OK

15 minute summer 46 1.010 47 74.1 1.522 0.418 1.5703

15 minute summer 48 10 71.878 0.058 4.9 0.0165 0.0000 OK

15 minute summer 48 20.000 49 4.9 0.720 0.274 0.0437

15 minute summer 49 10 71.820 0.079 9.8 0.0222 0.0000 OK

15 minute summer 49 20.001 51 9.6 0.669 0.543 0.3771

15 minute summer 50 12 71.641 0.088 4.9 0.0250 0.0000 OK

15 minute summer 50 21.000 51 4.6 0.407 0.256 0.1307

15 minute summer 51 12 71.640 0.179 18.9 0.0506 0.0000 SURCHARGED

15 minute summer 51 20.002 52 18.2 1.042 1.024 0.0528

15 minute summer 52 12 71.594 0.313 88.3 0.0886 0.0000 SURCHARGED

15 minute summer 52 1.012 53 87.8 1.309 1.230 1.7434

720 minute winter 53 705 71.414 0.414 12.2 218.3077 0.0000 SURCHARGED

720 minute winter 53 Hydro-Brake® 53_OUT 0.8 209.2

15 minute summer 53_OUT 1 70.855 0.150 0.8 0.0000 0.0000 OK
15 minute summer 47 12 71.765 0.346 74.1 0.3916 0.0000 SURCHARGED

15 minute summer 47 1.011 52 72.4 1.028 1.014 2.3344
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Results for 100 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.90%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 1 10 74.346 0.046 3.4 0.0131 0.0000 OK

15 minute summer 1 1.000 2 3.4 0.577 0.191 0.0389

15 minute summer 2 10 74.298 0.064 6.8 0.0181 0.0000 OK

15 minute summer 2 1.001 4 6.7 0.658 0.380 0.1440

15 minute summer 3 10 74.334 0.034 3.4 0.0097 0.0000 OK

15 minute summer 3 2.000 4 3.4 0.435 0.114 0.0601

15 minute summer 4 10 74.198 0.105 13.5 0.0298 0.0000 OK

15 minute summer 4 1.002 5 13.4 1.098 0.755 0.1278

15 minute summer 5 11 74.081 0.092 13.4 0.0260 0.0000 OK

15 minute summer 5 1.003 10 13.5 1.208 0.649 0.2939

15 minute summer 6 14 74.047 0.637 4.9 0.1803 0.0000 SURCHARGED

15 minute summer 6 3.000 7 3.2 0.553 0.178 0.2456

15 minute summer 7 14 74.047 0.776 7.3 0.2197 0.0000 SURCHARGED

15 minute summer 7 3.001 9 6.4 0.609 0.362 0.1708

15 minute summer 8 14 74.046 0.636 7.9 0.1799 0.0000 SURCHARGED

15 minute summer 8 4.000 9 -4.5 0.405 -0.190 0.2377

15 minute summer 9 14 74.044 0.870 10.5 0.2462 0.0000 SURCHARGED

15 minute summer 9 3.002 10 11.3 0.744 0.638 0.1426

15 minute summer 10 13 74.033 0.940 15.5 0.2659 0.0000 SURCHARGED

15 minute summer 10 1.004 15 14.1 0.847 0.798 0.3345

15 minute summer 11 10 74.128 0.038 2.6 0.0109 0.0000 OK

15 minute summer 11 5.000 12 2.6 0.524 0.144 0.0435

15 minute summer 12 10 74.060 0.058 5.2 0.0164 0.0000 OK

15 minute summer 12 5.001 14 5.0 0.931 0.285 0.0705

15 minute summer 13 10 74.121 0.031 2.6 0.0088 0.0000 OK

15 minute summer 13 6.000 14 2.6 0.720 0.093 0.0326

15 minute summer 14 10 73.919 0.046 10.2 0.0130 0.0000 OK

15 minute summer 14 5.002 15 10.1 1.071 0.204 0.1409

15 minute summer 15 13 73.912 1.008 20.7 0.2854 0.0000 FLOOD RISK

15 minute summer 15 1.005 20 19.0 1.082 1.077 0.1581

15 minute summer 16 1 73.850 0.000 0.0 0.0000 0.0000 OK

15 minute summer 16 7.000 17 0.0 0.000 0.000 0.0443

15 minute summer 17 13 73.805 0.075 6.0 0.0213 0.0000 OK

15 minute summer 17 7.001 19 6.0 0.957 0.290 0.1776

15 minute summer 18 1 74.050 0.000 0.0 0.0000 0.0000 OK

15 minute summer 18 8.000 19 0.0 0.000 0.000 0.0784

15 minute summer 19 13 73.800 0.250 12.0 0.0708 0.0000 SURCHARGED

15 minute summer 19 7.002 20 10.9 0.963 0.266 0.2478

15 minute summer 20 13 73.783 0.968 24.5 0.2741 0.0000 FLOOD RISK

15 minute summer 20 1.006 27 26.1 1.485 1.475 0.3162

15 minute summer 21 10 73.584 0.044 3.4 0.0125 0.0000 OK

15 minute summer 21 9.000 22 3.4 0.562 0.191 0.0780

15 minute summer 22 10 73.480 0.068 6.8 0.0192 0.0000 OK

15 minute summer 22 9.001 24 6.7 0.818 0.378 0.0977

15 minute summer 23 10 73.577 0.037 3.4 0.0104 0.0000 OK

15 minute summer 23 10.000 24 3.4 0.581 0.131 0.0860

15 minute summer 24 13 73.415 0.104 13.5 0.0294 0.0000 OK

15 minute summer 24 9.002 27 12.9 1.727 0.324 0.0383

15 minute summer 25 13 73.416 0.076 3.4 0.0214 0.0000 OK

15 minute summer 25 11.000 26 3.4 0.772 0.190 0.0633

15 minute summer 26 13 73.417 0.128 6.8 0.0362 0.0000 OK

15 minute summer 26 11.001 27 6.8 1.295 0.169 0.1551

15 minute summer 27 13 73.410 0.774 37.1 0.2190 0.0000 SURCHARGED

15 minute summer 27 1.007 32 37.1 2.109 2.097 0.2390

15 minute summer 28 10 73.387 0.047 3.4 0.0132 0.0000 OK

15 minute summer 28 12.000 29 3.4 0.790 0.190 0.0381

15 minute summer 29 10 73.292 0.041 6.8 0.0116 0.0000 OK

15 minute summer 29 12.001 32 6.8 1.157 0.164 0.1512

15 minute summer 30 10 73.146 0.046 3.4 0.0131 0.0000 OK

15 minute summer 30 13.000 31 3.4 0.752 0.190 0.0391

15 minute summer 31 10 73.057 0.044 6.8 0.0126 0.0000 OK

15 minute summer 31 13.001 32 6.8 1.040 0.190 0.1427

15 minute summer 32 11 72.691 0.265 48.7 0.0750 0.0000 SURCHARGED

15 minute summer 32 1.008 43 48.4 1.236 1.211 0.5378

15 minute summer 33 1 73.200 0.000 0.0 0.0000 0.0000 OK

15 minute summer 33 14.000 34 0.0 0.000 0.000 0.0328

15 minute summer 34 10 73.173 0.064 6.8 0.0181 0.0000 OK

15 minute summer 34 14.001 36 6.7 0.665 0.380 0.1395

15 minute summer 35 10 73.251 0.051 6.8 0.0144 0.0000 OK

15 minute summer 35 15.000 36 6.8 0.752 0.248 0.0896

15 minute summer 36 10 73.075 0.104 13.5 0.0293 0.0000 OK

15 minute summer 36 14.002 39 13.3 1.153 0.752 0.1674

15 minute summer 37 10 73.265 0.065 6.0 0.0184 0.0000 OK

15 minute summer 37 16.000 38 6.0 1.108 0.336 0.0468

15 minute summer 38 10 73.152 0.038 6.0 0.0109 0.0000 OK

15 minute summer 38 16.001 39 5.9 0.872 0.143 0.0366

15 minute summer 39 10 72.913 0.085 19.2 0.0239 0.0000 OK

15 minute summer 39 14.003 43 19.2 1.835 0.558 0.1297



EAS Transport Planning Ltd
1st Floor Millers House
Roydon Road
Stanstead AbboƩs

File: Calcs (2).pfd
Network: SuDS
Cecily AusƟn
02/12/2024

Page 13

Flow+ v12.0 Copyright © 1988-2024 Causeway Technologies Ltd

Results for 100 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.90%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 40 10 73.015 0.065 6.0 0.0183 0.0000 OK

15 minute summer 40 17.000 41 6.0 1.070 0.335 0.0482

15 minute summer 41 10 72.905 0.041 6.0 0.0117 0.0000 OK

15 minute summer 41 17.001 43 5.9 1.242 0.167 0.0981

120 minute winter 42 118 73.853 0.978 38.8 80.5853 0.0000 FLOOD RISK

120 minute winter 42 OriĮce 43 5.1

15 minute summer 43 11 72.521 0.256 83.6 0.0725 0.0000 OK

15 minute summer 43 1.009 46 83.5 1.591 1.171 0.7385

15 minute summer 44 10 73.146 0.046 3.4 0.0131 0.0000 OK

15 minute summer 44 19.000 45 3.4 0.725 0.190 0.0387

15 minute summer 45 10 73.064 0.047 6.8 0.0133 0.0000 OK

15 minute summer 45 19.001 46 6.8 1.553 0.169 0.0146

15 minute summer 46 11 72.386 0.178 95.8 0.0503 0.0000 OK

15 minute summer 46 1.010 47 94.5 1.566 0.533 1.7595

15 minute summer 48 12 71.947 0.127 6.8 0.0360 0.0000 OK

15 minute summer 48 20.000 49 6.8 0.742 0.382 0.1081

15 minute summer 49 12 71.943 0.202 13.6 0.0571 0.0000 SURCHARGED

15 minute summer 49 20.001 51 12.2 0.762 0.687 0.4929

15 minute summer 50 12 71.836 0.283 6.8 0.0800 0.0000 SURCHARGED

15 minute summer 50 21.000 51 5.8 0.428 0.328 0.1620

15 minute summer 51 12 71.825 0.364 24.2 0.1029 0.0000 SURCHARGED

15 minute summer 51 20.002 52 21.9 1.246 1.234 0.0528

15 minute summer 52 12 71.739 0.458 115.0 0.1297 0.0000 SURCHARGED

15 minute summer 52 1.012 53 115.1 1.640 1.611 1.8338

960 minute winter 53 945 71.568 0.568 13.0 314.6036 0.0000 SURCHARGED

960 minute winter 53 Hydro-Brake® 53_OUT 0.8 211.6

15 minute summer 53_OUT 1 70.855 0.150 0.8 0.0000 0.0000 OK
15 minute summer 47 12 72.029 0.610 94.5 0.6894 0.0000 SURCHARGED

15 minute summer 47 1.011 52 93.5 1.329 1.311 2.3344
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Appendix: J – Proposed SuDS Layout 
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Appendix: K – Standard Details 
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Appendix: L – Exceedance Flow Plan 

 




