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1 Introduction 

1.1 EAS has been commissioned to provide a Flood Risk Assessment and SuDS report in order to 

inform and support an Outline Planning Application for a proposed development of up to 12 

residential dwellings at Land West of Garboldisham Road, East Harling, Norfolk (hereafter 

referred to as ‘the site’).  

1.2 At present the site comprises of entirely greenspace, with the proposed site area being 

approximately 0.7ha. The site location plan is included in Appendix A and the proposed 

development plans are in Appendix B. 

1.3 The site is shown to be at a low risk of a fluvial (river) flood event being located within the 

Flood Zone 1 on the Flood Map for Planning. Flood Zone 1 is defined as having <0.1% annual 

expected probability (AEP) of river flooding. The EA Flood Map for Planning for this site is 

included in Appendix C. 

1.4 This FRA includes a SuDS Strategy to demonstrate compliance with national and local policy 

requirements. 

1.5 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 – provides maintenance and management plan for proposed drainage; 

Section 7 – reviews how runoff will be dealt with in the construction period; and 

Section 8 – 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 2024 and the Planning 

Practical Guidance (PPG) updated in August 2022. 

2.2 Paragraph 181 of the NPPF discusses the use for site-specific flood-risk assessments and 

what the assessment should demonstrate: 

“When determining any planning applications, local planning authorities should ensure that 

flood risk is not increased elsewhere. Where appropriate, applications should be supported 

by a site-specific flood-risk assessment63. Development should only be allowed in areas at 

risk of flooding where, in the light of this assessment (and the sequential and exception tests, 

as applicable) it can be demonstrated that:  

a) within the site, the most vulnerable development is located in areas of lowest flood risk, 

unless there are overriding reasons to prefer a different location;  

b) the development is appropriately flood resistant and resilient such that, in the event of a 

flood, it could be quickly brought back into use without significant refurbishment;  

c) it incorporates sustainable drainage systems, unless there is clear evidence that this 

would be inappropriate;  

d) any residual risk can be safely managed; and  

e) safe access and escape routes are included where appropriate, as part of an agreed 

emergency plan.” 

2.3 Paragraph 181 footnote 63 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.” 

2.4 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.  
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• 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. 

2.5 Paragraph 170 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”. 

2.6 Paragraph 182 of the NPPF discusses the application of sustainable drainage systems: 

“Applications which could affect drainage on or around the site should incorporate 

sustainable drainage systems to control flow rates and reduce volumes of runoff, and which 

are proportionate to the nature and scale of the proposal. These should provide 

multifunctional benefits wherever possible, through facilitating improvements in water quality 

and biodiversity, as well as benefits for amenity. Sustainable drainage systems provided as 

part of proposals for major development should: 

a) take account of advice from the Lead Local Flood Authority;  

b) have appropriate proposed minimum operational standards; and  

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

for the lifetime of the development.” 

2.7 The site is shown to be located within the Flood Zone 1 on the Flood Map for Planning. Flood 

Zone 1 is defined as having a less than 0.1% annual probability of river flooding. 

2.8 The EA Flood Map has been enclosed in Appendix C.  

Breckland Council Local Plan (2023)2024-2042 

2.9 The Breckland Local Plan was adopted in 2023 and covered the spatial development strategy 

for the district. 

2.10 An update to the local plan is currently underway and aims to cover development strategy for 

the district for up to 2046. 

2.11 Policy ENV 09 Flood Risk and Surface Water Drainage states: 

“All new development will:  

• be located to minimise the risk of flooding, mitigating any such risk through design and 

implementing sustainable drainage (SuDS) principles.  

• incorporate appropriate surface water drainage mitigation measures to minimise its own 

risk of flooding and should not materially increase the flood risk to other areas. Particular 

care will be required in relation to habitats designated as being of international 

importance in the area and beyond which are water sensitive, as well as habitats 

designated of regional or local importance.  
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Developers will be required to show that the proposed development would:  

i) not increase green field run off rates and vulnerability of the site, or the wider 

catchment, to flooding from surface water run-off from existing or predicted water 

flows;  

ii) wherever practicable, have a positive impact on the risk of surface water flooding in 

the surrounding area adjacent to the development; and  

iii) address potential impact of infiltration upon groundwater Source Protection Zones 

and/or Critical Drainage Catchments.  

This will be minimised through the installation of infiltration and attenuation measures to 

dispose of surface water in accordance with sustainable drainage system (SuDS) principles 

and the refinements to, and evolution of, the technical evidence base and guidance (as may 

be updated and superseded over the life of this Plan). 

Proposals for vulnerable development in medium (zone 2) and higher flood risk areas (zones 

3a and 3b) must be accompanied by a site-specific flood risk assessment, clearly identifying 

whether the development will be safe for its lifetime, taking account of the vulnerability of its 

users, and whether there may be any potential increase or reduction in flood risk elsewhere. 

In line with the sequential test, areas of functional floodplain should be protected from 

development. Where possible, through proposals for re-development, opportunities to 

reinstate areas of functional flood plain should be taken (e.g. reducing building footprints or 

relocating to lower flood risk zones). 

Consideration should be given to assessing opportunities to undertake river restoration and 

enhancement as part of a development to make space for water. Enhancement opportunities 

for renewing assets will be encouraged, where viable (e.g de-converting, the use of bio-

engineered river walls, raising bridge so fits to take into account climate change). Any 

proposals for enhancement and restoration of the river corridor should be subject to 

consultation with Norfolk County Council as Lead Local Flood Authority, and in relevant 

cases with neighbouring authorities. 

In the case of major development on unallocated sites, if the sequential test shows that it 

isn’t possible to use an alternative site, the applicant will need to submit an additional 

exception test in line with national policy on Flood Risk Assessments.  

All applications should reflect best practice and the Lead Local Flood Authority (LLFA) 

guidance, and any updated version (currently April 2017) providing the appropriate 

information required to assist in the determination of such application as issued by the LLFA. 

This includes the requirement to provide details of means of adoption and maintenance of the 

systems over the lifetime of the development at the pre-application stage. In adherence with 

this guidance, drainage strategies must also consider the potential increase in the volume of 

run-off from a development as a result of increases in the area of impermeable surfaces. 

Although run-off rates may be restricted to equivalent greenfield rates, the duration over 

which the site could discharge at this rate is likely to increase.” 

Breckland District Council Strategic Flood Risk Assessment Level 1 (SFRA) 
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2.12 The Breckland District Council Strategic Flood Risk Assessment (SFRA) was adopted in 

September 2024. 

2.13 The purpose of the SFRA is to provide guidance on flood risk in the Breckland Council area 

and to identify opportunities to alleviate and manage risk in area where flooding is known to 

occur.  

2.14 Table 5-2 shows a summary of the Anglian Water sewer flooding records for postcode areas 

within the district for 2005-2024. The sites Postcode of NR16 2 has recorded 11 incidents in 

2023 with no other incidents recorded since 2005. 

2.15 Appendix A within the SFRA includes mapping of various sources of flood risk within the area 

including fluvial, surface water and reservoir flooding within the Breckland area. Appendix A 

also includes mapping highlighting historic flood events and flood warning areas. At the time 

of this report the mapping enclosed in Appendix A of the Level 1 SFRA is not available. 
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3 Existing Site Assessment 

Site Description 

3.1 The site at present is an approximately 0.7ha area of rough grassland used for the grazing of 

horses located on the west of Garboldisham Road, East Harling, Norwich NR16 2PU. The site 

is bound by residential properties to the north and east with greenspace to the west and south. 

Further green open space can also be found to the southeast. A location plan is included in 

Appendix A. 

3.2 The proposed development consists of up to 12 residential dwellings with associated amenity 

and two parking spaces for each property. The proposed development plans are included in 

Appendix B. 

Local Watercourses 

3.3 There are no ‘EA Main Rivers’ located in close proximity to the site, with the closest EA Main 

River being the River Thet 0.9km west of the site. There are a number of local tributaries of 

this river in the local area, the closest located along the western boundary of the site. these 

tributaries are not considered EA Main Rivers. 

Site Levels 

3.4 A topographical map for the site is enclosed in Appendix D. The topographical survey shows 

the site generally quite flat with the majority of levels at around 21.3mAOD. However, this does 

vary across the site. There is also a slight fall across the site from east to west with levels 

rising to 21.7mAOD along the eastern boundary of the site and falling to 20.0mAOD to the 

west.  

Geology 

3.5 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 other undifferentiated chalk 

sub-groups with no superficial deposit recorded. 

3.6 The nearest borehole records are located approximately 100m east of the site. Borehole ref 

TL98NE79 shows varying levels of silty clay up to a depth of 2.0m followed by 1.5m of gravel 

within clayey chalk and finally 8.5m of chalk. 

3.7 The DEFRA Magic Map shows the site is located within Zone II – Outer protection zone. 

3.8 The DEFRA Magic Map shows the site is located within a principal bedrock aquifer designation 

zone and is located within an unproductive designation zone for superficial drift. 

3.9 The DEFRA Magic Map shows the site is located in a medium - high and high groundwater 

vulnerability area and soluble rock risk area. 
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Sewer Records 

3.10 The Anglian Water sewer asset map is included within Appendix E. This mapping shows a 

foul water sewer located within Garboldisham Road, flowing in a northerly direction. A surface 

water sewer is shown within Lopham Road flowing to the west crossing Garboldisham Road 

before discharging to a ditch located just south of the site. 

Existing Drainage 

3.11 Given the existing site consists entirely of green space it is assumed there is no formal drainage 

system in place. Based on the topographical survey, surface water runoff not infiltrating to 

ground, would be naturally directed to the ditch located along the western boundary of the site. 
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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 <0.1% Annual Exceedance Probability (AEP). 

4.3 The risk of flooding from fluvial sources is considered very low. 

Surface Water 

4.4 The RoFSW products are an assessment of where surface water flooding may occur when 

rainwater does not drain away through the normal drainage systems or soak into the ground, 

but lies on or flows over the ground instead. It includes information about flooding extents and 

depths. Risk is displayed as one of three likelihood categories: 

• High - greater than or equal to 1 in 30 (3.3%) chance of flooding in any year  

• Medium – Less than 1 in 30 (3.3%) but greater than or equal to 1 in 100 (1%) chance 
of flooding in any given year  

• Low – Less than 1 in 100 (1%) but greater than or equal to 1 in 1000 (0.1%) chance of 
flooding in any given year 

4.5 As well as present day risk of flooding from surface water, climate change scenarios have been 

produced to indicate the predicted impacts of climate change on future flood risk. The climate 

change allowances are based on the latest UK Climate Projections (UKCP18) from the Met 

Office, using the Representative Concentration Pathway (RCP) 8.5. A near-term epoch (2040 

– 2060 “2050s” epoch) and central allowances are being used initially.  

4.6 For the purpose of this flood risk assessment, the RoFSW the Climate Change 1 2040-2060 

data set has been used and overlaid onto the proposed site layout, which is enclosed in 

Appendix F.  

• For the ‘rofsw_cc01_4bandPolygon’, which shows the probability of flooding at depths 
below 200mm, there is a high, medium and low risk of flooding located at the centre of 
the site towards the southern end and includes plots 3 & 4. Low risk areas in the 
northern end of the site extend from the ditch along the western boundary of the site 
and include plots 6,7 & 8. 

• For the ‘rofsw_cc01_4band_0_2m_depth’, which shows the probability of flooding 
between 200mm-300mm, the risk of surface water flooding within the site is reduced 
with medium and high risk areas no longer extending to include plots 3 & 4 however, 
these plots are located within a low risk area. Similarly the area of low risk within the 
north of the site is reduced, however, plots 7 & 8 remain within the low risk flood area. 

• For the ‘rofsw_cc01_4band_0_3m_depth’, which shows the probability of flooding 
between 300mm-600mm, the surface water flood extent is reduced, with no medium or 
high flood risk areas shown within the main site area. Some of these risk areas are 
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shown along the western boundary however, it is likely these flood waters would be 
contained within the ditch. There is still a small area of low risk at the south of the site 
however, this no longer extends to any of the proposed plots. The low risk area to the 
north has also reduced however, this still includes plots 7 & 8. 

• For the ‘rofsw_cc01_4band_0_6m_depth’, which shows the probability of flooding 
between 600mm-900mm, flooding is significantly reduced with no flood risk areas 
shown to extend onto the main site area. There are still areas of flood risk shown along 
the western boundary of the site but this is anticipated to remain within the ditch. 

Flood Levels 

4.7 Based on the information above, according to the 1% AEP (1 in 100yr) + climate change design 

flood event, equivalent to the medium risk scenario, surface water is predicted to reach depths 

up to 300mm, which only impacts a very small area of Plots 3 & 4. An approximate maximum 

flood level (based on the maximum extent) of 20.90mAOD, requires that the FFL of Plots 3 and 

4 be raised to 21.2mAOD and it is proposed to extent this FFL to Plots 1 & 2 located adjacent 

to the medium risk flooding. 

4.8 The 0.1% AEP flood event, equivalent to the low risk scenario, does also extend to the northern 

dwellings and has an approximate maximum flood level (based on the maximum extent) of 

20.75mAOD at Plots 6, 7 & 8. The proposed FFLs are to be set at 21.15mAOD at these units, 

therefore, a freeboard is also available above the 0.1% AEP extreme flood event. 

Displacement of Surface Water Flooding 

4.9 It is proposed to lower existing levels along the western and southern boundary of the site to 

provide an area for the potential displacement of surface water flooding that could occur as a 

result of the development . A sketch showing the area of surface water flooding to be managed 

along with the areas of the site to be lowered is included at Appendix F.  

4.10 To determine the level in which areas within the site will need to be lowered to, the 

‘rofsw_cc01_4bandPolygon’, which shows the probability of flooding at any depth was overlaid 

onto the topographical survey. This allowed the ground levels for each section of flooding to 

be reviewed.  

4.11 At this stage, it is proposed to lower ground levels in line with the minimum ground levels within 

each area of flooding to ensure the flood risk is adequately managed. This resulted in levels 

of 20.3mAOD and 20.7mAOD for the areas of flooding to the south and centre of the site 

respectively. 

4.12 At a later stage of the development, it is recommended that this surface water management is 

refined with a level for level analysis to be undertaken and the proposed areas to be lowered 

adjusted accordingly.  

Artificial 

4.13 The EA long term risk maps in Appendix G also display the risk from reservoirs.  The site is 

shown not to be in a reservoir flood risk area. 

4.14 The risk of flooding from artificial sources is considered very low. 
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Groundwater 

4.15 The Breckland Council SFRA states that the majority of the borough is at very low risk from 

groundwater flooding and that despite some localised areas within the borough being at low-

moderate risk groundwater flooding still remains unlikely.  

4.16 The risk of flooding from groundwater sources is considered residual to low.  

Sewer 

4.17 Table 5-2 within the Breckland Council SFRA shows a summary of the Anglian Water sewer 

flooding records for postcode areas within the district for 2005-2024. The sites Postcode of 

NR16 2 has recorded 11 incidents in 2023 with no other incidents recorded since 2005. 

4.18 Given the low recorded history of sewer floods in the area, the risk of flooding from sewer 

sources is considered low.  
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5.7 A report of the infiltration testing has been included at Appendix H. 

Surface Water Drainage Design Parameters  

5.8 The following best practice design parameters have been considered: 

• The local 2070s ‘Upper End’ Climate Change allowance is 45% and has been applied 
to the hydraulic drainage network design.  

• The Hydraulic Model has been for a 1:2yr Storm Event, 1:30yr Storm Event, 1:30yr + 
45% Climate Change Event, 1:100yr Storm Event and 1:100yr + 45% Climate Change 
Storm Event.  

• FEH22 rainfall data has been used. 

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

• A 5min time of entry has been used. 

• All attenuation features to have half-drain times within 24hrs (1440mins).  

• Urban Creep - In line with para. 24.7.2 of the CIRIA SuDS Manual, a 10% urban creep 
allowance has been applied to residential roof areas. 

• Pervious Uplift –Norfolk LLFA’s Guidance states the total contributing area should 
include for pervious uplift – (permeable area draining towards drainage system x 
SPRHOST Class x 75% pervious contribution). SPRHOST shall be taken from FEH 
Website (catchment data).  

• Outfall Rates and Long Term Storage – It is proposed to utilise an infiltration based 
strategy. As such, there is no proposed outfall from the site and long term storage 
does not apply. Should infiltration not be suitable, it is proposed to restrict flows from 
the site to 2.0 l/s/ha to manage all storms up to and including the 1:100yr + 45% 
Climate Change Event. In line with Policy S6 of the Non-Statutory Technical Guidance, 
this is at a rate that does not adversely affect flood risk and Long Term Storage is not 
therefore provided. 

Proposed infiltration Based Drainage Strategy 

Pre-Development Runoff Rates and Discharge Volumes – Greenfield Sites 

5.9 Greenfield runoff rates were estimated using the Refh2 method on the Causeway Flow 

software. The results of which are included in Appendix I. The proposed area of the site is 0.7 

ha. The following greenfield runoff rates for a range of storm events have been scaled 

accordingly: 

• 1 in 1 year – 0.6 l/s/ha – 0.42 l/s 

• 1 in 30 year –2.2 l/s/ha – 1.5 l/s 

• 1 in 100 year – 3.0 l/s/ha – 2.1 l/s 
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• Volume (1 in 100 year, 360min) – 36m3/ha – 25.2m3  

Post Development Runoff Rate & Volume 

5.10 An infiltration-based strategy is proposed for the site. As such, there will be no proposed outfall 

or discharge volume from the site.  

Proposed SuDS Strategy 

5.11 As outlined in Table 7.1 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 – Lined permeable paving  

• Water Quality – Permeable Paving  

• Biodiversity –proposed pond - suitable planting around the embankments will provide 
a new habitat and biodiversity gain. Raingarden planters may also be implemented at 
a later stage 

• Amenity – Proposed pond –will enhance the surroundings and provide a focal point.   

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

Outputs are contained in Appendix K. 

5.13 It can be seen from Table 5.1 it is proposed to utilise a number of SuDS Attenuation Features 

to serve the development mainly consisting of permeable paving to facilitate infiltration at the 

site.  

5.14 A permeable paving construction is proposed to be utilised throughout the site, across all 

proposed road areas including driveways and within car ports. This will allow surface water 

runoff from the proposed road areas to pass through its surface and into the sub-base where 

it is stored. The sub-base of the permeable paving will remain unlined to allow for infiltration. 

5.15 Surface water runoff from the proposed roof areas will also be directed to the permeable paving 

via a series of sewers and inspection chambers, discharging to the sub-base of the permeable 

paving via surface water diffuser units. Where possible, rainwater downpipes will utilise shoes 

and discharge surface water runoff directly to the surface of the permeable paving. Runoff from 

small areas of impermeable footways will also be directed to the permeable paving. 

5.16 Due to the site layout the proposed permeable paving has been split into 3 sections, a summary 

of each section is included below. 

Permeable Paving Section 1 

5.17 Section 1 consists of a total area of 470m2 and is located to the north of the site. A total roof 

area of 240m2 including urban creep is directed to this section of permeable paving along with 

20m2 of impermeable hardstanding. Based on infiltration testing results this section of 

permeable paving will infiltrate at a rate of 1.05 x 10-5 m/s  

Permeable Paving Section 2 
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5.18 Section 2 consists of a total area of 475m2 and is located at the centre of the site. A total roof 

area of 250m2 including urban creep is directed to this section of permeable paving along with 

60m2 of impermeable hardstanding. Based on infiltration testing results this section of 

permeable paving will infiltrate at a rate of 8.00 x 10-5 m/s 

Permeable Paving Section 3  

5.19 Section 3 consists of a total area of 535m2 and is located to the south of the site. A total roof 

area of 240m2 including urban creep is directed to this section of permeable paving along with 

20m2 of impermeable hardstanding. Based on infiltration testing results this section of 

permeable paving will infiltrate at a rate of 5.83 x 10-6 m/s. 

5.20 Causeway Flow estimated a minimum sub-base depth of 600mm is required for all sections of 

permeable paving to ensure adequate attenuation for rainfall events up to and including a 1 in 

100 year plus 45% climate change storm is provided.  

5.21 All sections of permeable paving achieve a half drain time of less than 24 hours. 

5.22 In addition to the permeable paving, a pond is proposed within the site, that although not 

required for the SuDS requirements, will provide biodiversity and amenity benefits. 

Long Term Storage 

5.23 An infiltration strategy is proposed therefore long-term storage is not required. 

Water Quality 

5.24 Table 26.2 of the CIRIA SuDS Manual C753 sets out the specific pollution hazard indices for 

individual driveways and residential roofs as follows: Total Suspended Solids 0.2 for roofs and 

0.5 for driveways; Metals 0.2 for roofs and 0.4 for driveways; Hydrocarbons 0.05 for roofs and 

0.4 for driveways.   

5.25 Using the Pollution Mitigation Indices guidance in Table 26.3, it can be seen that permeable 

paving provides mitigation for: Total Suspended Solids 0.7; Metals 0.6; Hydrocarbons 0.7. The 

proposed treatment stage therefore provides adequate mitigation. 

Alternative Attenuation Based Drainage Strategy 

Post Development Runoff Rate & Volume 

5.26 As per Norfolk County Council guidance all storm events up to and including the 1% AEP 

including climate change must be discharged at a rate of 2l/s/ha or the annual average peak 

flow rate (QBAR), whichever is the greater. In this case, 2 l/s/ha is greater than the QBAR rate 

and has therefore been used to determine the peak flow rate from the site. 

5.27 When scaled to the site area of 0.7 l/s this results in a proposed restricted flow rate of 1.4 l/s. 

Proposed SuDS Strategy 
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5.28 As outlined in Table 7.1 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 – Lined permeable paving and attenuation tank  

• Water Quality – Permeable Paving and potentially propose pond  

• Biodiversity –proposed pond - suitable planting around the embankments will provide 
a new habitat and biodiversity gain. Raingarden planters may also be implemented at 
a later stage 

• Amenity – Proposed pond –will enhance the surroundings and provide a focal point.   

5.29 The proposed SuDS Layout for the alternative attenuation strategy is included in Appendix L 

and Causeway Flow Hydraulic Model Outputs are contained in Appendix M. 

5.30 It can be seen it is proposed to utilise a number of SuDS Attenuation Features to serve the 

development site consisting of lined permeable paving and below ground attenuation tanks.  

5.31 A lined permeable paving construction is proposed to be utilised throughout the site, across all 

proposed road areas including driveways and within car ports. This will allow surface water 

runoff from the proposed road areas to pass through its surface and into the sub-base where 

it is stored. 

5.32 Surface water runoff from the proposed roof areas will also be directed to the permeable paving 

via a series of sewers and inspection chambers, discharging to the sub-base of the permeable 

paving via surface water diffuser units. Where possible, rainwater downpipes will utilise shoes 

and discharge surface water runoff directly to the surface of the permeable paving. Runoff from 

small areas of impermeable footways will also be directed to the permeable paving. 

5.33 Due to the site layout the proposed permeable paving has been split into 3 sections, a summary 

of each section is included below. 

Permeable Paving Section 1 

5.34 Section 1 consists of a total area of 470m2 and is located to the north of the site. A total roof 

area of 240m2 including urban creep is directed to this section of permeable paving along with 

20m2 of impermeable hardstanding. Outfall from this section permeable paving is restricted to 

0.7 l/s via a 22m orifice plate. 

Permeable Paving Section 2 

5.35 Section 2 consists of a total area of 475m2 and is located at the centre of the site. A total roof 

area of 250m2 including urban creep is directed to this section of permeable paving along with 

60m2 of impermeable hardstanding. Outfall from this section permeable paving is restricted to 

0.7 l/s via a 22m orifice plate. 

Permeable Paving Section 3  

5.36 Section 3 consists of a total area of 535m2 and is located to the south of the site. A total roof 

area of 240m2 including urban creep is directed to this section of permeable paving along with 

20m2 of impermeable hardstanding. Outfall from this section permeable paving is restricted to 

0.7 l/s via a 22m orifice plate. 
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5.37 All orifice plates are to be within a chamber with a suitable protective filter. 

5.38 Causeway Flow estimated a minimum sub-base depth of 600mm is required for all sections of 

permeable paving to ensure adequate attenuation for rainfall events up to and including a 1 in 

100 year plus 45% climate change storm is provided.  

5.39 All sections of permeable paving achieve a half drain time of less than 24 hours. 

5.40 All sections of permeable paving are directed to an attenuation crate located within the 

southwest corner of the site. Outfall from the attenuation tank is restricted to a maximum of 1.4 

l/s via a hydrobrake before discharging to the ditch along the western boundary of the site via 

a precast concrete headwall. Flow estimated that in order to provide adequate attenuation for 

the design storm event the crate would need to be sized at 5.0m x 15.0m x 1.32m deep. 

5.41 The proposed attenuation tank does not achieve a half drain time of less than 24 hours during 

a 1 in 100 year plus 45% climate change storm. Therefore in line with Norfolk guidance a 

subsequent 1 in 10 year storm was run within the Flow model. This model confirmed the 

proposed attenuation tank had sufficient capacity to accommodate a subsequent 1 in 10 year 

storm. 

Long Term Storage 

5.42 The post development discharge volume is 68.5m3 greater than the pre-development scenario.  

5.43 Non-Statutory Technical Guidance Policy S4 States:  

“Where reasonably practicable, for greenfield development, 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 should never exceed the greenfield runoff volume for the same event.”  

5.44 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.” 

5.45 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.” 

5.46 As the proposed drainage strategy limits outfall to 2.0 l/s/ha, it is deemed that this drainage 

strategy will not adversely affect flood, and as such, long term storage is not required.  

Water Quality 

5.47 Table 26.2 of the CIRIA SuDS Manual C753 sets out the specific pollution hazard indices for 

individual driveways and residential roofs as follows: Total Suspended Solids 0.2 for roofs and 
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0.5 for driveways; Metals 0.2 for roofs and 0.4 for driveways; Hydrocarbons 0.05 for roofs and 

0.4 for driveways.   

5.48 Using the Pollution Mitigation Indices guidance in Table 26.3, it can be seen that permeable 

paving provides mitigation for: Total Suspended Solids 0.7; Metals 0.6; Hydrocarbons 0.7. The 

proposed treatment stage therefore provides adequate mitigation. 

Exceedance Event 

5.49 The proposed surface water drainage strategy is designed to accommodate a 1:100yr + 45% 

Climate Change Storm Event. In the unlikely event that an exceedance event occurs, any flood 

waters would flow in a south-westerly direction ultimately outfalling to the ditch located along 

the site boundary. 

Pervious Uplift 

5.50 The proposed SuDS layout included at Appendix J shows the proposed permeable areas that 

are to drain towards the proposed drainage system, this amounts to a total area of 690m2. FEH 

catchment data for the development site was obtained to confirm SPRHOST value. The 

catchment data confirmed an SPRHOST value of 5.54%. When this is applied to the area 

690m2 along with the 75% pervious contribution this results in a pervious uplift of 28.7m2
 across 

the site (690 x 0.0554 x 0.75). 

5.51 When divided across the development site this uplift is likely to have a negligible impact to the 

proposed drainage system.  
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6.6 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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7 Construction Impact 

7.1 It is proposed that a Construction Surface Water Management Plan (CSWMP) be a condition 

of planning approval.  

7.2 Neither fluvial nor surface water flood risk, are indicated from this FRA to be an issue on the 

site. The SFRA confirms the site is not at risk of groundwater flooding. The site is therefore 

anticipated to be at a low risk of all sources of flooding, and not anticipated to require particular 

attention in the preparation of the CSWMP. 

7.3 It is intended to construct the proposed pond prior to works commencing on site and for surface 

water runoff to be treated and directed to the pond to control surface water runoff in the 

construction phase. Surface water runoff may be captured and directed to the basin using 

temporary or permanent swales and filter drains. The pond would then discharge to the ditch 

along the western boundary of the site. 

7.4 Activities such as earthworks and construction plant use may result in silt and debris in surface 

water runoff onsite. The presence of heavy plant and other vehicles onsite also introduces the 

potential for spillages, for example, diesel and hydraulic fluids, wet concrete, construction 

chemicals and wash-down wastes.  Contaminants could enter the sub-soils and groundwater 

via infiltration and surface water runoff. 

7.5 Earthmoving operations are to be sequenced and timed to avoid heavy rainfall events or flood 

warnings, informed by MET office weather warnings. This will reduce the risk of soils and silts 

being mobilised within surface water run-off.  

7.6 One or more designated vehicle washdown areas will be provided. Wash-down and surface 

water run-off from this area will be directed to the swale via a silt trap and oil interceptor. Two 

vehicle wash-down areas are anticipated in a site of this size.  

7.7 A watching brief for contamination will be prepared and undertaken by the main contractor. 

Spillages of fuels and chemicals will be controlled in secure bunded areas and containment at 

refuelling and maintenance facilities in accordance with the EA guidelines.  

7.8 A strategy should be put in place for addressing contaminated groundwater encountered within 

excavations, that includes pumping the groundwater out of excavations, to be followed by 

suitable treatment on-site or tankering water off site. 

7.9 A summary of the anticipated mitigation measures is included in Table 7.1 below. 
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8 Conclusions 

8.1 EAS has been commissioned to provide a Flood Risk Assessment and SuDS report in order to 

inform and support an Outline Planning Application for up to 12 residential dwellings at the 

Land West of Garboldisham Road, East Harling, Norwich NR16, 2PU. 

Flood Risk Summary  

8.2 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 <0.1% Annual Exceedance Probability (AEP). 

8.3 Areas of low, medium and high risk of surface water flooding are shown at the centre of the 

site towards the south of the site. During the medium risk scenario, equivalent to the 1 in 100 

year + climate change design storm this area of surface water flooding is shown to reach depths 

of up to 300mm. 

8.4 Areas of low surface water flooding are shown within the site, mainly within the north of the 

site but also some small area to the south. These areas are shown to have flood depths of up 

to 600mm. 

8.5 To mitigate the surface water flood risk at the site it is proposed to raise FFLs and lower ground 

levels at the site along the western and southern boundary of the site, preventing any flood 

area reaching the developed area of the proposed layout. 

8.6 The risk of flooding on site from artificial, groundwater, and sewer sources are all considered 

low.  

SuDS Summary  

8.7 The SuDS Hierarchy has been followed methodically, with the chosen method of discharge 

being via shallow infiltration following successful infiltration testing at the site. However, the 

site has been found to be within a soluble rock risk area therefore an alternative attenuation 

strategy has also been proposed. 

8.8 The proposed SuDS system features the use of permeable paving, split into 3 sections, to 

allow surface water to naturally infiltrate to the ground whilst providing the required attenuation 

within its sub-base. The alternative attenuation strategy will feature the use of lined permeable 

paving, split into 3 sections, along with an attenuation tank to provide additional storage. Runoff 

from the proposed drainage system is to be restricted to a maximum of 1.4 l/s before 

discharging to the ditch located along the western boundary. 

8.9 It will be the responsibility of the site owner or an appointed maintenance company to maintain 

the sections of permeable paving and the wider private surface water drainage provisions at 

the site.  

Conclusion 

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

therefore deemed compliant with local and national policy on flood risk and SuDS grounds.   
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Appendix: A - Location Plan 
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Appendix: B – Proposed Site Plan 
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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 – Anglian Water Sewer Records 





Manhole Reference Liquid Type Cover Level Invert Level Depth to Invert

4001 F 21.011 19.031 1.98

4002 F 21.276 19.306 1.97

4003 F - - -

4004 F - - -

4005 F - - -

4006 F - - -

4102 F 20.789 18.849 1.94

4802 F - - -

4901 F 21.284 19.58 1.704

4902 F 21.223 19.794 1.429

5801 F 22.476 20.595 1.881

4952 S 21.35 18.984 2.366

4953 S 21.249 18.944 2.305
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Appendix: F – Surface Water Flood Risk Overlays 

















 

 

31 
 

FRA & SuDS | Land West of Garboldisham Road, East Harling 

Appendix: G – Reservoir Flood Risk Mapping 
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Appendix: H – Infiltration Testing Report 
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APPENDIX B: FIELD LOGS AND MONITORING SHEETS 
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End of Trial Pit at 1.45m
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(0.20)
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(1.60)
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Description

TOPSOIL

Grey/orange clayey silty gravelly fine SAND. Gravels are fine to coarse
subrounded to angular flint

Becomes Orange (0.60m)

End of Trial Pit at 1.80m
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End of Trial Pit at 0.75m
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TOPSOIL

Orange silty gravelly fine SAND. Gravels are fine to coarse subrounded
to angular

End of Trial Pit at 0.80m
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2.0

2.5

3.0

3.5

4.0

4.5

5.0

TP4

Groundwater not encountered 0.00 - 0.80m TP CNB
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TOPSOIL

Grey clayey silty gravelly fine SAND. Gravels are fine to coarse
subrounded to angular flint and chalk fragments

Off white CHALK (Grade Dm:Dc) with occasional fine to medium
rounded to angular flint gravels

End of Trial Pit at 1.10m
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Appendix: I – Greenfield Runoff Rates and Volumes 



EAS Transport Planning Ltd File: 
Network: Storm Network
Stephen Adams
26/06/2025

Page 1

Flow+ v15.0 Copyright © 1988-2025 Causeway Technologies Ltd

Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
CV

Time of Entry (mins)
Maximum Time of ConcentraƟon (mins)

Maximum Rainfall (mm/hr)

FEH-22
100
45
1.000
5.00
30.00
50.0

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)
Preferred Cover Depth (m)

Include Intermediate Ground
Enforce best pracƟce design rules

1.00
Level Soĸts
0.200
1.200
✓
✓

SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

Summer CV
Winter CV

Analysis Speed

FEH-22
Singular
1.000
1.000
Normal

Skip Steady State
Drain Down Time (mins)

AddiƟonal Storage (m³/ha)
StarƟng Level (m)

Check Discharge Rate(s)

x
240
20.0

✓

1 year (l/s)
30 year (l/s)

100 year (l/s)
Check Discharge Volume

100 year 360 minute (m³)

0.6
2.2
3.0
✓
36

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 %)

2 0 0 0

Pre-development Discharge Rate

Site Makeup
GreenĮeld Method

Region
Include BaseŇow

PosiƟvely Drained Area (ha)

GreenĮeld
ReFH2
England, Wales, NI
x
1.000

BeƩerment (%)
Q 1 year (l/s)

Q 30 year (l/s)
Q 100 year (l/s)

0
0.6
2.2
3.0

Pre-development Discharge Volume

Site Makeup
GreenĮeld Method

Region
Include BaseŇow

PosiƟvely Drained Area (ha)

GreenĮeld
ReFH2
England, Wales, NI
x
1.000

Return Period (years)
Storm DuraƟon (mins)

BeƩerment (%)
Runoī Volume (m³)

100
360
0
36
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Appendix: J – Proposed SuDS Layout 
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Appendix: K – Causeway Flow Outputs 



EAS Transport Planning Ltd File: PROPOSED SuDS INFILTRAT ON.pfd
Network: Storm Network
Stephen Adams
31/07/2025

Page 1

Flow+ v15.0 Copyright © 1988-2025 Causeway Technologies Ltd

Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
CV

Time of Entry (mins)
Maximum Time of ConcentraƟon (mins)

Maximum Rainfall (mm/hr)

FEH-22
100
45
1.000
5.00
30.00
50.0

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)
Preferred Cover Depth (m)

Include Intermediate Ground
Enforce best pracƟce design rules

1.00
Level Soĸts
0.200
1.200
✓
x

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

EasƟng
(m)

Northing
(m)

Depth
(m)

PP1

PP2

PP3

0.073

0.080

0.078

5.00

5.00

5.00

21.000

21.000

21.100

-5.191

0.597

6.563

81.141

81.206

81.097

0.730

0.730

0.730

SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

Summer CV
Winter CV

FEH-22
Singular
1.000
1.000

Analysis Speed
Skip Steady State

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

Normal
x
2880
20.0

StarƟng Level (m)
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 %)

2
10
30
30

100
100

0
0
0

45
0

45

0
0
0
0
0
0

0
0
0
0
0
0

Node PP1 Carpark Storage Structure

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

Safety Factor
Porosity

0.03780
0.03780
2.0
0.30

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

Width (m)
Length (m)

20.270
197
21.600
21.600

Slope (1:X)
Depth (m)

Inf Depth (m)

1000.0
0.600

Node PP2 Carpark Storage Structure

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

Safety Factor
Porosity

0.28800
0.28800
2.0
0.30

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

Width (m)
Length (m)

20.270
26
23.100
23.100

Slope (1:X)
Depth (m)

Inf Depth (m)

1000.0
0.600



EAS Transport Planning Ltd File: PROPOSED SuDS INFILTRAT ON.pfd
Network: Storm Network
Stephen Adams
31/07/2025

Page 2
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Node PP3 Carpark Storage Structure

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

Safety Factor
Porosity

0.02100
0.02100
2.0
0.30

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

Width (m)
Length (m)

20.370
355
21.800
21.800

Slope (1:X)
Depth (m)

Inf Depth (m)

1000.0
0.600
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Page 3

Flow+ v15.0 Copyright © 1988-2025 Causeway Technologies Ltd

Results for 2 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

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 Ouƞlow
(l/s)

120 minute summer PP1 76 20.321 0.051 6.4 5.6443 0.0000 OK

120 minute summer PP1 InĮltraƟon 2.5

15 minute summer PP2 12 20.294 0.024 15.6 2.0826 0.0000 OK

15 minute summer PP2 InĮltraƟon 10.3

180 minute summer PP3 120 20.438 0.068 5.3 8.2291 0.0000 OK

180 minute summer PP3 InĮltraƟon 1.4
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Results for 10 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

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 Ouƞlow
(l/s)

60 minute summer PP1 52 20.380 0.110 19.3 14.0603 0.0000 OK

60 minute summer PP1 InĮltraƟon 2.5

15 minute summer PP2 13 20.316 0.046 33.4 5.6792 0.0000 OK

15 minute summer PP2 InĮltraƟon 20.0

120 minute winter PP3 114 20.512 0.142 9.2 18.9862 0.0000 OK

120 minute winter PP3 InĮltraƟon 1.4
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

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 Ouƞlow
(l/s)

60 minute winter PP1 59 20.428 0.158 18.9 20.8440 0.0000 OK

60 minute winter PP1 InĮltraƟon 2.5

15 minute summer PP2 13 20.334 0.064 45.0 8.5869 0.0000 OK

15 minute summer PP2 InĮltraƟon 21.5

120 minute winter PP3 118 20.568 0.198 12.2 27.0668 0.0000 OK

120 minute winter PP3 InĮltraƟon 1.4
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Results for 30 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

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 Ouƞlow
(l/s)

120 minute winter PP1 116 20.515 0.245 16.6 33.2473 0.0000 OK

120 minute winter PP1 InĮltraƟon 2.6

15 minute summer PP2 14 20.375 0.105 65.3 15.0735 0.0000 OK

15 minute summer PP2 InĮltraƟon 21.7

180 minute winter PP3 176 20.678 0.308 12.9 43.0019 0.0000 OK

180 minute winter PP3 InĮltraƟon 1.5
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Results for 100 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

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 Ouƞlow
(l/s)

60 minute winter PP1 60 20.485 0.215 24.7 28.9227 0.0000 OK

60 minute winter PP1 InĮltraƟon 2.5

15 minute summer PP2 14 20.359 0.089 58.1 12.6280 0.0000 OK

15 minute summer PP2 InĮltraƟon 21.6

180 minute winter PP3 176 20.637 0.267 11.5 37.1046 0.0000 OK

180 minute winter PP3 InĮltraƟon 1.5
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

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 Ouƞlow
(l/s)

120 minute winter PP1 118 20.606 0.336 21.3 46.1530 0.0000 OK

120 minute winter PP1 InĮltraƟon 2.6

30 minute summer PP2 23 20.421 0.151 74.6 22.5808 0.0000 OK

30 minute summer PP2 InĮltraƟon 21.9

240 minute winter PP3 236 20.789 0.419 13.4 59.0485 0.0000 OK

240 minute winter PP3 InĮltraƟon 1.5



 

�

39 
 

FRA & SuDS | Land West of Garboldisham Road, East Harling 

Appendix: L – Attenuation Strategy Proposed SuDS Layout 
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FRA & SuDS | Land West of Garboldisham Road, East Harling 

Appendix: M – Attenuation Strategy Causeway Flow Outputs 
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
CV

Time of Entry (mins)
Maximum Time of ConcentraƟon (mins)

Maximum Rainfall (mm/hr)

FEH-22
100
45
1.000
5.00
30.00
50.0

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)
Preferred Cover Depth (m)

Include Intermediate Ground
Enforce best pracƟce design rules

1.00
Level Soĸts
0.200
1.200
�1
x

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

PP1
2
PP2
4
5
PP3
7
Tank
8_OUT

0.073

0.080

0.078

5.00

5.00

5.00

21.300
21.400
21.400
21.400
21.300
21.300
21.300
21.400
21.000

600

600
600

600

600

4.543
3.861
9.663
5.883
5.617
3.782

-2.888
-7.442

-14.294

87.335
81.997
79.900
79.790
75.295
69.605
72.632
71.251
68.656

0.730
1.059
0.730
1.119
1.113
0.730
1.286
2.020
1.750

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 PP1 2 34.300 0.600 20.570 20.341 0.229 149.8 150 5.70 50.0

1.000 0.819 14.5 19.1 0.580 0.909 0.073 0.0 150 0.834

1.001 2 4 9.100 0.600 20.341 20.281 0.060 151.7 150 5.88 50.0

1.001 0.813 14.4 19.1 0.909 0.969 0.073 0.0 150 0.829

2.000 PP2 4 4.800 0.600 20.670 20.638 0.032 150.0 150 5.10 50.0

2.000 0.818 14.5 21.0 0.580 0.612 0.080 0.0 150 0.833

1.002 4 5 14.200 0.600 20.281 20.187 0.094 151.1 150 6.18 50.0

1.002 0.815 14.4 40.1 0.969 0.963 0.153 0.0 150 0.830

1.003 5 7 25.900 0.600 20.187 20.014 0.173 150.0 150 6.70 50.0

1.003 0.818 14.5 40.1 0.963 1.136 0.153 0.0 150 0.833

3.000 PP3 7 4.900 0.600 20.570 20.526 0.044 111.4 150 5.09 50.0

3.000 0.951 16.8 20.4 0.580 0.624 0.078 0.0 150 0.969

1.004 7 Tank 1.000 0.600 20.014 20.007 0.007 150.0 150 6.72 50.0

1.004 0.818 14.5 60.5 1.136 1.243 0.231 0.0 150 0.833

1.005 Tank 8_OUT 9.000 0.600 19.380 19.250 0.130 69.2 150 6.85 50.0

1.005 1.210 21.4 60.5 1.870 1.600 0.231 0.0 150 1.233

SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

Summer CV
Winter CV

FEH-22
Singular
1.000
1.000

Analysis Speed
Skip Steady State

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

Normal
x
2880
20.0

StarƟng Level (m)
Check Discharge Rate(s)

Check Discharge Volume
x
x
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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 %)

2
30
30

100
100

0
0

45
0

45

0
0
0
0
0

0
0
0
0
0

Node 8_OUT Surcharged Ouƞall

Overrides Design Area
Overrides Design AddiƟonal InŇow

x
x

Depression Storage Area (m²)
Depression Storage Depth (mm)

0
0

Evapo-transpiraƟon (mm/day) 0

Applies to All storms

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

0
100
200

0.150
0.150
0.150

300
400
500

0.150
0.150
0.150

600
700
800

0.150
0.150
0.150

900
1000
1100

0.150
0.150
0.150

1200
1300
1400

0.150
0.150
0.150

1500 0.150

Node PP1 Online OriĮce Control

Flap Valve
Replaces Downstream Link

x
x

Invert Level (m)
Diameter (m)

20.570
0.022

Discharge Coeĸcient 0.600

Node PP3 Online OriĮce Control

Flap Valve
Replaces Downstream Link

x
x

Invert Level (m)
Diameter (m)

20.570
0.023

Discharge Coeĸcient 0.600

Node PP2 Online OriĮce Control

Flap Valve
Replaces Downstream Link

x
x

Invert Level (m)
Diameter (m)

20.670
0.022

Discharge Coeĸcient 0.600

Node Tank Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

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

x
x
19.380
1.400
1.4

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
�1
CTL-SHE-0051-1400-1400-1400
0.075
1200

Node PP1 Carpark Storage Structure

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

Safety Factor
Porosity

0.00000
0.00000
2.0
0.30

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

Width (m)
Length (m)

20.570
1380
21.600
21.600

Slope (1:X)
Depth (m)

Inf Depth (m)

1000.0
0.600
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Node PP2 Carpark Storage Structure

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

Safety Factor
Porosity

0.00000
0.00000
2.0
0.30

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

Width (m)
Length (m)

20.670
1440
23.100
23.100

Slope (1:X)
Depth (m)

Inf Depth (m)

1000.0
0.600

Node PP3 Carpark Storage Structure

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

Safety Factor
Porosity

0.00000
0.00000
2.0
0.30

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

Width (m)
Length (m)

20.570
1350
21.800
21.800

Slope (1:X)
Depth (m)

Inf Depth (m)

1000.0
0.600

Node Tank Depth/Area Storage Structure

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

0.00000
0.00000

Safety Factor
Porosity

2.0
0.95

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

19.380

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 75.0 0.0 1.320 75.0 0.0 1.321 0.0 0.0
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Results for 2 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

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)

360 minute winter PP1 336 20.678 0.108 2.1 13.7475 0.0000 OK

360 minute winter PP1 1.000 2 0.3 0.331 0.021 0.0318

360 minute winter 2 336 20.356 0.015 0.3 0.0043 0.0000 OK

360 minute winter 2 1.001 4 0.3 0.253 0.021 0.0112

360 minute winter PP2 344 20.776 0.106 2.3 15.2408 0.0000 OK

360 minute winter PP2 2.000 4 0.3 0.328 0.021 0.0044

360 minute winter 4 344 20.302 0.021 0.6 0.0060 0.0000 OK

360 minute winter 4 1.002 5 0.6 0.405 0.042 0.0214

360 minute winter 5 344 20.208 0.021 0.6 0.0059 0.0000 OK

360 minute winter 5 1.003 7 0.6 0.336 0.042 0.0473

360 minute winter PP3 344 20.681 0.111 2.2 14.4245 0.0000 OK

360 minute winter PP3 3.000 7 0.3 0.377 0.020 0.0044

360 minute winter 7 344 20.041 0.027 1.0 0.0077 0.0000 OK

360 minute winter 7 1.004 Tank 1.0 0.458 0.066 0.0021

720 minute summer Tank 765 19.481 0.101 0.9 7.2015 0.0000 OK

720 minute summer Tank 1.005 8_OUT 0.9 0.085 0.041 0.0858 63.9

15 minute summer 8_OUT 1 19.400 0.150 0.5 0.0000 0.0000 OK
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

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)

600 minute winter PP1 570 20.831 0.261 3.2 35.5151 0.0000 SURCHARGED

600 minute winter PP1 1.000 2 0.5 0.383 0.034 0.0445

600 minute winter 2 570 20.360 0.019 0.5 0.0054 0.0000 OK

600 minute winter 2 1.001 4 0.5 0.291 0.035 0.0157

600 minute winter PP2 570 20.925 0.255 3.5 39.4828 0.0000 SURCHARGED

600 minute winter PP2 2.000 4 0.5 0.379 0.034 0.0062

600 minute winter 4 570 20.308 0.027 1.0 0.0076 0.0000 OK

600 minute winter 4 1.002 5 1.0 0.466 0.069 0.0301

600 minute winter 5 570 20.214 0.027 1.0 0.0075 0.0000 OK

600 minute winter 5 1.003 7 1.0 0.386 0.068 0.0667

480 minute winter PP3 456 20.837 0.267 4.1 37.0991 0.0000 SURCHARGED

480 minute winter PP3 3.000 7 0.6 0.435 0.033 0.0062

480 minute winter 7 464 20.049 0.035 1.5 0.0098 0.0000 OK

480 minute winter 7 1.004 Tank 1.5 0.524 0.106 0.0029

1440 minute summer Tank 2250 19.885 0.505 1.5 35.9568 0.0000 SURCHARGED

1440 minute summer Tank 1.005 8_OUT 1.0 0.099 0.049 0.0866 174.1

15 minute summer 8_OUT 1 19.400 0.150 0.9 0.0000 0.0000 OK
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Results for 30 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.98%

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)

720 minute winter PP1 690 20.957 0.387 4.1 53.4058 0.0000 SURCHARGED

720 minute winter PP1 1.000 2 0.6 0.408 0.042 0.0514

720 minute winter 2 690 20.362 0.021 0.6 0.0060 0.0000 OK

720 minute winter 2 1.001 4 0.6 0.309 0.043 0.0182

600 minute winter PP2 585 21.051 0.381 5.1 59.7898 0.0000 SURCHARGED

600 minute winter PP2 2.000 4 0.6 0.403 0.042 0.0072

720 minute winter 4 690 20.311 0.030 1.2 0.0085 0.0000 OK

720 minute winter 4 1.002 5 1.2 0.495 0.084 0.0349

1440 minute summer 5 2460 20.301 0.114 1.2 0.0324 0.0000 OK

1440 minute summer 5 1.003 7 1.2 0.407 0.083 0.4146

720 minute winter PP3 675 20.971 0.401 4.3 56.4660 0.0000 SURCHARGED

720 minute winter PP3 3.000 7 0.7 0.464 0.041 0.0072

1440 minute summer 7 2430 20.304 0.290 1.9 0.0820 0.0000 SURCHARGED

1440 minute summer 7 1.004 Tank 1.9 0.553 0.129 0.0176

1440 minute summer Tank 2430 20.301 0.921 1.9 65.6046 0.0000 SURCHARGED

1440 minute summer Tank 1.005 8_OUT 1.1 0.109 0.054 0.0871 242.5

15 minute summer 8_OUT 1 19.400 0.150 1.0 0.0000 0.0000 OK
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Results for 100 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.99%

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)

960 minute summer PP1 750 20.946 0.376 4.8 51.8025 0.0000 SURCHARGED

960 minute summer PP1 1.000 2 0.6 0.406 0.042 0.0508

960 minute summer 2 750 20.362 0.021 0.6 0.0059 0.0000 OK

960 minute summer 2 1.001 4 0.6 0.307 0.042 0.0180

1440 minute winter PP2 1110 21.043 0.373 2.6 58.4612 0.0000 SURCHARGED

1440 minute winter PP2 2.000 4 0.6 0.402 0.041 0.0072

960 minute summer 4 795 20.311 0.030 1.2 0.0084 0.0000 OK

960 minute summer 4 1.002 5 1.2 0.493 0.083 0.0437

1440 minute winter 5 2430 20.304 0.117 1.2 0.0332 0.0000 OK

1440 minute winter 5 1.003 7 1.2 0.407 0.083 0.4192

1440 minute summer PP3 1020 20.959 0.389 3.8 54.7655 0.0000 SURCHARGED

1440 minute summer PP3 3.000 7 0.7 0.462 0.040 0.0071

1440 minute winter 7 2490 20.306 0.292 1.9 0.0827 0.0000 SURCHARGED

1440 minute winter 7 1.004 Tank 1.9 0.553 0.129 0.0176

1440 minute winter Tank 2430 20.304 0.924 1.9 65.8091 0.0000 SURCHARGED

1440 minute winter Tank 1.005 8_OUT 1.1 0.109 0.054 0.0871 243.6

15 minute summer 8_OUT 1 19.400 0.150 0.9 0.0000 0.0000 OK
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.93%

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)

1440 minute winter PP1 1140 21.138 0.568 3.4 79.1006 0.0000 FLOOD RISK

1440 minute winter PP1 1.000 2 0.7 0.433 0.052 0.6038

1440 minute winter 2 2310 20.738 0.397 0.7 0.1125 0.0000 SURCHARGED

1440 minute winter 2 1.001 4 0.7 0.330 0.052 0.1602

1440 minute summer PP2 1140 21.235 0.565 5.6 89.5964 0.0000 FLOOD RISK

1440 minute summer PP2 2.000 4 0.7 0.429 0.051 0.0409

1440 minute winter 4 2310 20.738 0.457 1.5 0.1294 0.0000 SURCHARGED

1440 minute winter 4 1.002 5 1.5 0.525 0.103 0.2500

1440 minute winter 5 2310 20.738 0.551 1.5 0.1558 0.0000 SURCHARGED

1440 minute winter 5 1.003 7 1.5 0.432 0.103 0.4560

1440 minute winter PP3 1110 21.163 0.593 3.7 84.1904 0.0000 FLOOD RISK

1440 minute winter PP3 3.000 7 0.8 0.492 0.050 0.0863

1440 minute winter 7 2310 20.737 0.723 2.3 0.2045 0.0000 SURCHARGED

1440 minute winter 7 1.004 Tank 2.8 0.588 0.192 0.0176

1440 minute winter Tank 2310 20.736 1.356 2.8 94.0856 0.0000 SURCHARGED

1440 minute winter Tank 1.005 8_OUT 1.4 0.128 0.064 0.0882 289.2

15 minute summer 8_OUT 1 19.400 0.150 1.0 0.0000 0.0000 OK
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
CV

Time of Entry (mins)
Maximum Time of ConcentraƟon (mins)

Maximum Rainfall (mm/hr)

FEH-22
100
45
1.000
5.00
30.00
50.0

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)
Preferred Cover Depth (m)

Include Intermediate Ground
Enforce best pracƟce design rules

1.00
Level Soĸts
0.200
1.200
�1
x

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

PP1
2
PP2
4
5
PP3
7
Tank
8_OUT

0.073

0.080

0.078

5.00

5.00

5.00

21.300
21.400
21.400
21.400
21.300
21.300
21.300
21.400
21.000

600

600
600

600

600

4.543
3.861
9.663
5.883
5.617
3.782

-2.888
-7.442

-14.294

87.335
81.997
79.900
79.790
75.295
69.605
72.632
71.251
68.656

0.730
1.059
0.730
1.119
1.113
0.730
1.286
2.020
1.750

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 PP1 2 34.300 0.600 20.570 20.341 0.229 149.8 150 5.70 50.0

1.000 0.819 14.5 19.1 0.580 0.909 0.073 0.0 150 0.834

1.001 2 4 9.100 0.600 20.341 20.281 0.060 151.7 150 5.88 50.0

1.001 0.813 14.4 19.1 0.909 0.969 0.073 0.0 150 0.829

2.000 PP2 4 4.800 0.600 20.670 20.638 0.032 150.0 150 5.10 50.0

2.000 0.818 14.5 21.0 0.580 0.612 0.080 0.0 150 0.833

1.002 4 5 14.200 0.600 20.281 20.187 0.094 151.1 150 6.18 50.0

1.002 0.815 14.4 40.1 0.969 0.963 0.153 0.0 150 0.830

1.003 5 7 25.900 0.600 20.187 20.014 0.173 150.0 150 6.70 50.0

1.003 0.818 14.5 40.1 0.963 1.136 0.153 0.0 150 0.833

3.000 PP3 7 4.900 0.600 20.570 20.526 0.044 111.4 150 5.09 50.0

3.000 0.951 16.8 20.4 0.580 0.624 0.078 0.0 150 0.969

1.004 7 Tank 1.000 0.600 20.014 20.007 0.007 150.0 150 6.72 50.0

1.004 0.818 14.5 60.5 1.136 1.243 0.231 0.0 150 0.833

1.005 Tank 8_OUT 9.000 0.600 19.380 19.250 0.130 69.2 150 6.85 50.0

1.005 1.210 21.4 60.5 1.870 1.600 0.231 0.0 150 1.233

SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

Winter CV
AddiƟonal Area (A %)
AddiƟonal Flow (Q %)

FEH-22
ConsecuƟve
1.000
0
0

Analysis Speed
Skip Steady State

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

StarƟng Level (m)

Normal
x
2880
20.0
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SimulaƟon Seƫngs

Check Discharge Rate(s) x Check Discharge Volume x

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

Time Oīset
(mins)

DuraƟon
(mins)

Return Period
(years)

Climate Change
(CC %)

Time Oīset
(mins)

DuraƟon
(mins)

Return Period
(years)

Climate Change
(CC %)

0 1440 100 45 0 10 0

Node 8_OUT Surcharged Ouƞall

Overrides Design Area
Overrides Design AddiƟonal InŇow

x
x

Depression Storage Area (m²)
Depression Storage Depth (mm)

0
0

Evapo-transpiraƟon (mm/day) 0

Applies to All storms

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

Time
(mins)

Depth
(m)

0
100
200

0.150
0.150
0.150

300
400
500

0.150
0.150
0.150

600
700
800

0.150
0.150
0.150

900
1000
1100

0.150
0.150
0.150

1200
1300
1400

0.150
0.150
0.150

1500 0.150

Node PP1 Online OriĮce Control

Flap Valve
Replaces Downstream Link

x
x

Invert Level (m)
Diameter (m)

20.570
0.022

Discharge Coeĸcient 0.600

Node PP3 Online OriĮce Control

Flap Valve
Replaces Downstream Link

x
x

Invert Level (m)
Diameter (m)

20.570
0.023

Discharge Coeĸcient 0.600

Node PP2 Online OriĮce Control

Flap Valve
Replaces Downstream Link

x
x

Invert Level (m)
Diameter (m)

20.670
0.022

Discharge Coeĸcient 0.600

Node Tank Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

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

x
x
19.380
1.600
1.4

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
�1
CTL-SHE-0050-1400-1600-1400
0.075
1200

Node PP1 Carpark Storage Structure

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

Safety Factor
Porosity

0.00000
0.00000
2.0
0.30

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

Width (m)
Length (m)

20.570
1500
21.600
21.600

Slope (1:X)
Depth (m)

Inf Depth (m)

1000.0
0.600
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Node PP2 Carpark Storage Structure

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

Safety Factor
Porosity

0.00000
0.00000
2.0
0.30

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

Width (m)
Length (m)

20.670
1410
23.100
23.100

Slope (1:X)
Depth (m)

Inf Depth (m)

1000.0
0.600

Node PP3 Carpark Storage Structure

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

Safety Factor
Porosity

0.00000
0.00000
2.0
0.30

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

Width (m)
Length (m)

20.570
1380
21.800
21.800

Slope (1:X)
Depth (m)

Inf Depth (m)

1000.0
0.600

Node Tank Depth/Area Storage Structure

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

0.00000
0.00000

Safety Factor
Porosity

2.0
0.95

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

19.380

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 75.0 0.0 1.320 75.0 0.0 1.321 0.0 0.0
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Results for ConsecuƟve Rainfall CriƟcal Storm DuraƟon.  Lowest mass balance: 99.83%

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)

1440-120 PP1 1530 21.300 0.730 5.5 83.9722 9.3817 FLOOD

1440-120 PP1 1.000 2 0.8 0.433 0.059 0.6038

1440-720 2 2040 21.096 0.755 0.7 0.2137 0.0000 SURCHARGED

1440-720 2 1.001 4 0.7 0.331 0.052 0.1602

1440-120 PP2 1530 21.400 0.730 6.0 95.6823 10.4644 FLOOD

1440-120 PP2 2.000 4 0.8 0.445 0.059 0.0845

1440-720 4 2040 21.096 0.815 1.5 0.2306 0.0000 SURCHARGED

1440-720 4 1.002 5 1.5 0.525 0.104 0.2500

1440-720 5 2040 21.096 0.909 1.5 0.2571 0.0000 FLOOD RISK

1440-720 5 1.003 7 1.5 0.432 0.103 0.4560

1440-240 PP3 1560 21.300 0.730 4.7 85.6073 16.3622 FLOOD

1440-240 PP3 3.000 7 1.1 0.507 0.065 0.0863

1440-720 7 2040 21.095 1.081 2.7 0.3058 0.0000 FLOOD RISK

1440-720 7 1.004 Tank 3.0 0.588 0.206 0.0176

1440-720 Tank 2040 21.094 1.714 3.0 94.0856 0.0000 SURCHARGED

1440-720 Tank 1.005 8_OUT 1.4 0.134 0.067 0.0885 343.3

1440-15 8_OUT 30 19.400 0.150 1.3 0.0000 0.0000 OK


