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1. INTRODUCTION 

1.1. Technical Guidance in support of Plymouth’s Local Flood Risk 

Management Strategy 

1.1.1. The purpose of this document is to provide technical guidance and background information, 

including specification references where relevant, to support Plymouth City Council’s Local 

Flood Risk Management Strategy (LFRMS). It is anticipated that this document will act as a 

point of reference for Developers, Designers and other parties wishing to undertake works 

that either require the management of surface water or will impact upon the fluvial and inland 

coastal water environment.  

1.1.2. The Flood and Water Management Act (FWMA) 2010 requires Plymouth City Council (PCC) 

as Lead Local Flood Authority (LLFA), to develop, maintain, apply and monitor a strategy for 

local flood risk management in its area. 

1.1.3. This strategy is required to be consistent with the national Flooding and Coastal Erosion Risk 

Management (FCERM) strategy, but aims to identify and address specific flood risk issues 

unique to local Plymouth communities. 

1.1.4. The function and purpose of this local strategy is to manage local flood risk in Plymouth. 

Local flood risk is defined as flooding from surface water runoff, groundwater or ‘ordinary’ 

watercourses, and also includes flooding where there is an interaction with the sea. It also 

includes lakes, ponds or other areas of water which flow into an ordinary watercourse.  

Ordinary watercourses are the responsibility of PCC as Lead Local Flood Authority, in 

accordance with the FWMA.  

1.1.5. The local flood risk management strategy addresses areas where flooding from these 

sources affects local flood risk. The strategy is also required to contribute and inform wider 

environmental and development objectives for the Plymouth area. 

1.1.6. Although flood risk from the sea and main rivers is primarily managed by the Environment 

Agency, coastal erosion and coastal flood risk will also be assessed and considered as part 

of the Local Strategy. The current policy for managing coastal erosion is included in 

Plymouth’s shoreline management plan, which can be viewed on the Environment Agency 

website. 

1.1.7. Plymouth City Council is a Coastal Protection Authority and has adopted the Coastal 

Concordat for England.  The Coastal Concordat sets out how regulatory and advisory bodies 

work with local planning authorities to deliver sustainable growth of the coastal zone.  Any 

proposed developments which require both marine and terrestrial planning consents will be 

dealt with under the Coastal Concordat which will ensure a coordinated approach between 

the local planning authority, the Marine Management Organisation and the Environment 

Agency. 

1.1.8. It is proposed that Plymouth’s Local Flood Risk Management Strategy will be reviewed every 

five years, or earlier in response to specific requirements.   
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1.1.9. The Local Flood Risk Management Strategy will engage with Risk Management Authorities 

and Stakeholders, including businesses and local communities to work together to: 

► Ensure the risks of local flooding are understood and expectations managed so that investment 

in risk management can be prioritised effectively 

► Set out clear and consistent plans to inform businesses, communities and relevant organisations 

so that the remaining risk can be managed effectively 

► Take into account the needs of the communities and environment in Plymouth  

► Review emergency plans and reaction to flood warnings 

► Minimise disruption and damage caused by local flooding and coastal erosion. 

1.1.10. For details of Plymouth’s roles and responsibilities as LLFA please refer to the Local Flood 

Risk Management Strategy Part 1 – Non Technical Strategic Summary. 

Both Parts 1 and 2 of the Local Flood Risk Management Strategy are available electronically 

at https://www.plymouth.gov.uk/emergencies/severeweather/flooding 

1.2. The co-ordination of risk management authorities 

1.2.1. Plymouth City Council is now responsible for identifying and co-ordinating the collective 

involvement of all flood risk management authorities in Plymouth.  These authorities have 

been identified as: 

► Plymouth City Council (PCC) (identified as Lead Local Flood Authority) 

► South West Water (SWW)   

► Ministry of Defence (MOD) for Devonport Dockyard 

► Environment Agency (EA) 

 

Flooding in Longbrook St, Plympton  

https://www.plymouth.gov.uk/emergencies/severeweather/flooding
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2. SUPPORTING AND BACKGROUND FLOOD HISTORY 
INFORMATION 

2.1. Local Flood Risk Management Strategy Areas 

2.1.1. Plymouth City Council has in place a Local Flood Risk Management Strategy which is set 

out in Part 1. The strategy is based on watercourse catchments.  For each catchment, issues, 

objectives and a strategy have been developed to manage local flood risk.  

2.1.2. There are 15 watercourse catchment areas shown in Figure 1.  

 

Figure 1: Local Flood Risk Management Catchments 

2.1.1. For each catchment, local flood risk is managed according to the issues and objectives 

relevant to that catchment.  The strategies for each catchment are shown in full in Appendix 

A.  
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2.2. EA Critical Drainage Areas 

2.2.1. Critical drainage areas have been identified in Plymouth by the Environment Agency where 

the drainage system is known to be close to or over its acceptable capacity. Continued 

development and creation of impermeable surfaces in these areas causing an increase in 

surface water runoff should be avoided in these areas. Surface water should be removed 

from combined sewers where possible. The areas are shown in Figure 2. 

 

 

Figure 2: EA critical drainage areas in Plymouth 

2.2.2. Environment Agency guidance for the development of greenfield and brownfield land in a 

Critical Drainage area (CDA) is included in full in Appendix B. A summary is detailed below: 

All off-site surface water discharges from developments should mimic greenfield 

performance up to a maximum 1 in 10 year return period discharge rate. On site, all surface 

water should be safely managed up to the 1 in 100 year return period event plus a 40% 

allowance for climate change. This will require additional water storage areas to be created 

thereby contributing to a reduction in flooding downstream. 

2.2.3. For small or single property developments, a maximum surface water discharge rate of 1.5l/s 

may be required.  This is the minimum rate considered technically practicable with flow 

control devices.  
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2.2.4. For all developments in a CDA a drainage strategy is required.  For Major developments in 

a red CDA area, the Environment Agency and the LLFA must be consulted on the proposed 

drainage strategy. 

2.3. Preliminary Flood Risk Assessment (PFRA) 

2.3.1. Following the Preliminary Flood Risk Assessment Review in 2017, The Environment Agency 

has identified a number of Flood Risk Areas (FRA’s) across England and Wales, using 

updated surface water flood risk mapping and property and critical infrastructure criteria.  

2.3.2. The Flood Risk Areas are based upon 1km grid squares, and the EA has identified a total of 

9 FRA’s in Plymouth.  These areas are identified as 1km ‘Blue Square’ areas and are shown 

in Figure 3. 

2.3.3. As Lead Local Flood Authority, Plymouth City Council completed a review of these FRA’s 

and found they were consistent with the areas identified as being at high risk from surface 

water flooding in the PFRA 2011 assessment and or the flood recording database. 

 

Figure 3: PFRA Review ‘Blue Squares’. 



Document Title:   Local Flood Risk Management Strategy Part 2 - Technical Guidance 

 

 

Doc ref: EDG19/004/LFRMS-02 Rev. 2 16 September 2019 

- 12 - 
Plymouth City Council: Local Flood Risk Management 

Strategy. Protecting People, Places and Property www.plymouth.gov.uk/emergencies/severeweather/flooding  

 

2.3.4. The LLFA also proposed the inclusion of Colebrook which is considered to be at a high risk 

from surface water flooding.  This was approved by the Environment Agency in August 2018.  

2.3.5. Following the PFRA Review, plans to manage surface water are required for “Blue Square” 

areas (refer to Section 2.4). 

 

2.4. Surface Water Management Plans 

2.4.1. Strategies to manage surface water have been developed as part of the Local Flood Risk 

Management plan. These take the form of catchment management plans that identify Issues, 

Objectives and Strategies for each catchment. Table 1 identifies which catchment 

management plan is relevant for each PFRA area. Catchment Strategies are included in 

Appendix A 

Table 1: Catchment Flood Management Plans for each PFRA area 

PFRA Area Catchment Flood Management Plan 

Wolesely Road 

Hamoaze 

Dockyard 

City Centre, Sutton Harbour & Millbay 

Stonehouse Creeks 

Millbay & City Centre 

Sutton & Laira 

Marsh Mills 

Plympton & Colebrook 

Plympton Longbrook 

Plympton Woodford 

Plympton Tory Brook 

Plym Valley 

Plymstock Pomphlett Lake 
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2.5. EA Flood Risk Mapping 

2.5.1. Flood risk modelling data for surface water was supplied by the Environment Agency for the 

Plymouth area.  This data is shown in Table 2. 

Table 2: Modelled flood scenarios for Plymouth 

Scenario Description 

Risk of Flooding from Surface Water 1 in 30 year return period Modelled for a single rainfall 
event. 

 Buildings, roads and drainage 
now taken into account 

Risk of Flooding from Surface Water 1 in 100 year return period 

Risk of Flooding from Surface Water 1 in 1000 year return period 

Flood Zone 3a and 3b national flood mapping Fluvial and tidal flood mapping 

Flood Zone 2 (0.1% AEP) national flood mapping Fluvial and tidal flood mapping 

2.5.2. Plymouth’s surface water flood map is based on the Environment Agency’s Risk of Flooding 

from Surface Water Flood Map (RFSW) for a 1 in 100 year (1% AEP) flood event. This map 

was considered the most appropriate for Plymouth’s steep gradient and small catchment 

area.   

2.5.3. The RFSW extent indicates that 5,047 properties may be at risk from surface water flooding.  

2.5.4. For tidal flood risk, the 0.5% AEP (1 in 200 year return period) Flood Zone 3 map is used. 

The mapping indicates that 962 properties may be at risk from tidal flooding.  

2.5.5. Flood Zone 3b (also called functional floodplain) comprises land where water has to flow or 

be stored in times of flood. The identification of a functional floodplain should take account 

of local circumstances and not be defined solely on rigid probability parameters. Land at risk 

from flooding with an annual probability of 5% (1 in 20 year return period) or greater in any 

year would be regarded as Flood Zone 3b. 

2.5.6. Further flood risk mapping is included in Appendix H. 

 

2.6. Flood History 

2.6.1. Historical flooding can identify areas with persistent flooding issues. There are four 

databases used to identify any previous flood incidents in Plymouth: 

► Environment Agency FRIS (Flood Reconnaissance Information System) records. These are 

held by the EA and contain dates and some data regarding the source and impact of the 

flooding. 

► PCC Current Flood Database. This is an on-going database containing sources, impacts and 

locations of flooding from October 2012. 

► PCC Historical Database. This database hold dates and locations of past flood events. 

► SWW Incidents. This database holds information from South West Water for sewerage related 

incidents.  
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2.7. Plymouth Coastal Modelling 

2.7.1. The Environment Agency commissioned a coastal flood model to assess coastal flood risk 

in Plymouth Sound. Previous tidal flood extents were based on extreme ‘still water’ 

conditions, and this study aimed to establish the impacts from extreme waves, tides and 

winds. 

2.7.2. A range of scenarios were applied in the model including lowering and removing Plymouth 

and Mount Batten Breakwaters, simulating the failure of Sutton Harbour radial gate, altering 

Sutton Harbour’s sea defence and removing all walls and sea defences along Plymouth’s 

coastline. Present day and climate change extreme events were also applied to the model 

and their impact on Plymouth’s flood risk was assessed. 

2.7.3. A key output from the coastal modelling study was identifying areas where coastal flooding 

caused by overtopping waves can contribute to increasing the extent and duration of surface 

water flooding. This increase in flood risk has been incorporated into the review of the Local 

Flood Risk Management Strategy Areas.  

2.7.4. The Plymouth Breakwater and Mountbatten Breakwater were included in the coastal 

modelling study to help understand the role of these structures during extreme wave 

conditions.  

2.7.5. The study also concluded that raising Sutton Harbour defences to 4.81mAOD is the only 

defence height which prevents coastal flood risk when climate change scenarios are applied.   

2.7.6. Extracts from the Plymouth Coastal Modelling Study are included in Appendix I. 

 

2.8. Strategic Planning 

2.8.1. Conditions attached to planning consents are used to address surface water flooding issues 

and minor fluvial incidents.  This refers to policy DEV35 of the Plymouth and South West 

Devon Joint Local Plan and paragraphs 94 and 100-103 of the National Planning Policy 

Framework 2012. 

2.8.2. Strategic flood risk infrastructure is currently identified in the Council’s Draft Infrastructure 

Needs Assessment (INA).  Non-strategic flood risk infrastructure will be identified in future 

iterations of the INA.  The INA identifies potential infrastructure delivery mechanisms but 

does not prioritise investment in infrastructure.  Future iterations of the Council’s Local 

Investment Plan will prioritise investment in infrastructure, and will thereby inform Council 

capital expenditure. 

2.8.3. Figure 4 shows the Spatial Priorities identified in the Plymouth and South West Devon JLP 

for development and regeneration initiatives. The Plymouth and South West Devon Joint 

Local Plan was adopted in March 2019.  
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Figure 4: Plymouth Policy Area – Spatial Priorities identified in the Plymouth and South West Devon Joint 

Local Plan  

 

2.9. The Plymouth and South West Devon Joint Local Plan (JLP) 

2.9.1. The Plymouth and South West Devon Joint Local Plan is a joint plan between Plymouth City 

Council, South Hams District Council and West Devon Borough Council 

2.9.2. The three councils have joined up to create a plan which looks at every aspect of how we 

want our cities, towns and villages to look and feel over the next 20 years. 

2.9.3. The Joint Local Plan was submitted to the Planning Inspectorate for examination on 31 July 

2017. Once adopted it will replace all previous development plans in each local authority and 

in Plymouth, the existing policies in the Plymouth Plan will also be combined with the 

Plymouth-specific policies in the new Joint Local Plan to create one document. 

2.9.4. The interactive Plymouth and South West Devon Joint Local Plan can be viewed here: 

https://plymswdevonplan.co.uk/policy  

 

 

 

 

 

 

  

https://plymswdevonplan.co.uk/policy
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2.10. Plymouth Sound National Marine Park 

2.10.1. Plymouth City Council is working with partners to develop the UK’s first National Marine Park 

(NMP) for Plymouth Sound and the Tamar Estuaries thereby recognising the social, 

environmental and economic benefits of the area’s marine environment. This will build on 

the current governance and designations in order to deliver enhanced integrated 

management for the waters and the coastline.  

2.10.2. During 2019, work will be undertaken to agree the objectives and the designation process 

for the Marine Park with a view to implementation from 2020. Coastal areas will be critical in 

this process as they provide multiple services including coastal access, health and wellbeing 

functions as well as amenity and wildlife areas.  

2.10.3. The Local Flood Risk Management Strategy supports the emerging Plymouth Sound 

National Marine Park and the multiple benefits that can be provided by well managed flood 

and coastal risk management. 

2.10.4. Further information regarding the Plymouth Sound Marine Park is located at: 

https://www.plymouth.gov.uk/plymouthsoundnationalmarinepark  

 

2.11. Planning Consultation 

2.11.1. On 24 March 2015, the Government laid a statutory instrument making the Lead Local Flood 

Authority a statutory consultee to Planning on the management of surface water for Major 

developments by adding the consultation requirement to Schedule 4 of the Development 

Management Procedure Order. This came into effect from 15 April 2015. 

2.11.2. The Local Flood Risk Management Strategy is supported by the Plymouth City Council 

planning validation list. The Validation list is located at: 

https://www.plymouth.gov.uk/sites/default/files/171031_%20Local_Validation_List.pdf 

 

2.12. National Planning Practice Guide and flood risk 

2.12.1. The National Planning Policy Framework was published on 27 March 2012 (revised on 24th 

July 2018) and sets out the Government’s planning policies for England and how these are 

expected to be applied. It provides a framework within which local people and their councils 

can produce their own distinctive local and neighbourhood plans, which reflect the needs 

and priorities of their communities. 

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

development away from areas at highest risk, but where development is necessary, making 

it safe without increasing flood risk elsewhere. Local Plans should be supported by Strategic 

Flood Risk Assessment (SFRA) and develop policies to manage flood risk from all sources, 

A sequential, risk-based approach to the location of development should be used to avoid 

where possible flood risk to people and property and manage any residual risk, taking 

account of the impacts of climate change, by: 

https://www.plymouth.gov.uk/plymouthsoundnationalmarinepark
https://www.plymouth.gov.uk/sites/default/files/171031_%20Local_Validation_List.pdf
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► applying the Sequential Test; 

► if necessary, applying the Exception Test; 

► safeguarding land from development that is required for current and future flood 

management; 

► using opportunities offered by new development to reduce the causes and impacts of 

flooding 

► seeking opportunities to facilitate the relocation of development (including housing) in 

locations where climate change is expected to increase flood risk such that some existing 

development may not be sustainable in the long-term to more sustainable locations.  

2.12.3. The aim of the Sequential Test is to steer new development to areas with the lowest 

probability of flooding. Development should not be allocated or permitted if there are 

reasonably available sites appropriate for the proposed development in areas with a lower 

probability of flooding. The Strategic Flood Risk Assessment (SFRA) can be used in 

conjunction with Environment Agency Flood Risk Mapping for fluvial, tidal. Surface water and 

reservoir flooding to provide the basis for applying this test.  

2.12.4. Level 2 Strategic Flood Risk Assessments (SFRA 2) have been completed for Millbay, Sutton 

Harbour and the East End in January 2008 and for Plympton in May 2010. These provide 

some historic information about current and future flood risk in these areas, and how this risk 

should be managed.  

 

2.13. South West Water IUDM 

2.13.1. Plymouth City Council is working with South West Water and the Environment Agency in a 

collaborative approach to collectively reduce the risk of flooding and provide both sewerage, 

flood risk and environmental benefits.  

2.13.2. The SWW Integrated Urban Drainage Modelling (IUDM) is a computer modelling approach 

to better understand the relationship between sewer, surface water, fluvial and tidal sources 

of flooding. It is being used to identify areas of existing risk from combined sources of flooding 

and to develop options to manage and mitigate these risks. 

2.13.3. The SWW IUDM is driven by the need to reduce the impact of CSO’s (Combined Sewer 

Overflows) on bathing water quality, pollution of the water environment and flooding from 

surcharged sewers.  

2.13.4. The IUDM study areas are shown in Figure 5.  
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Figure 5: SWW Integrated Urban Drainage Modelling (IUDM) Study Areas. 

2.13.5. The study areas are covered by three models: Central, Marsh Mills and Radford. These 

models help develop options to remove surface water from combined sewers (Surface Water 

Separation (SWS)) and reduce the risk of flooding. 

2.13.6. To date, the £26M Better Places Project has improved key CSOs, removing surface water 

from the sewerage network in Cattedown and increasing storm water capacity in 

Stonehouse. Ultraviolet disinfection technology has also been installed at the Plymouth 

Central Sewage Treatment Works CSO, the largest treatment plant for intermittent 

discharges in the UK.  The current IUDM delivery programme is shown in Figure 6. 

 

Figure 6: SWW IUDM Programme 

2015 2016 2017 2018 2019 2020 2021 2021 onwards 

PCC/SWW/EA Partnerhsip Projects completed 

Colebrook Flood Alleviation Scheme

Millbay Flood Storage Scheme

PCC/SWW/EA Partnership Projects planned 

Ronsdale Close IUDM

Western Approach IUDM- New Millbay Surface Water Sewer

Better Places, Plymouth City Centre

Longbrook Street IUDM 

Stenlake Terrace IUDM

Fellowes Place IUDM

Lipson-Laira IUDM 

Lanhydrock Road IUDM 



Document Title:   Local Flood Risk Management Strategy Part 2 - Technical Guidance 

 

 

Doc ref: EDG19/004/LFRMS-02 Rev. 2 16 September 2019 

- 19 - 
Plymouth City Council: Local Flood Risk Management 

Strategy. Protecting People, Places and Property www.plymouth.gov.uk/emergencies/severeweather/flooding  

 

 

2.14. Drainage and Wastewater Management Plans (DWMP) 

2.14.1. Drainage and Wastewater Management Plans (DWMP) are a new way to plan for the future 

of drainage and wastewater. A framework was commissioned by Water UK in collaboration 

with Defra, Welsh Government, Ofwat, the Environment Agency, Natural Resources Wales, 

Consumer Council for Water, ADEPT and Blueprint for Water. 

2.14.2. The Drainage and Wastewater Management Plan framework provides the basis for more 

collaborative and integrated long term planning by companies, working with other 

organisations that have responsibilities relating to drainage, flooding and protection of the 

environment. It makes use of the tools and approaches below to enable companies to target 

investments more effectively and provide customers and stakeholders with better information 

about the UK’s drainage and wastewater services. 

2.14.3. Water and sewerage companies in England and Wales will produce Drainage and 

Wastewater Management Plans using this framework by the end of 2022, to support their 

business plans for the 2024 Price Review. The framework is also expected to be of relevance 

to other parts of the UK. 

2.14.4. This builds on existing information including: 

► The EA Critical Drainage Areas,  

► PCC Strategic Flood Risk Assessment,  

► PCC Preliminary Flood Risk Assessment 

► PCC Local Flood Risk Management Strategy (LFRMS),  

► Plymouth Integrated Urban Drainage Modelling (IUDM) and  

► The Joint Local Plan. 

Existing partnerships 

2.14.5. Effective Partnerships have already been established in Plymouth and we will continue to 

build on these throughout AMP7 and beyond.  

Work already done 

2.14.6. All of PCC and SWW’s customers have already benefited from having aligned investment 

programmes, joint working on IUDMs and scheme delivery.  

Transitioning to DWMP with SWW in Plymouth. 

2.14.7. The flagship of the Wider Plymouth Area DWMP will be the establishment of Strategic 

Surface Water Drainage Corridors to provide long term capacity for sustainable development 

and resilience to future pressures (see Section 2.15). 

2.14.8. Future works will benefit from the formalisation of SWWs approach through the DWMP 

Framework and Phased Delivery of holistic IUDM Schemes. 
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2.15. Strategic Surface Water Drainage Corridors 

2.15.1. Strategic Surface Water Drainage Corridors provide long term capacity for sustainable 

development and resilience to future pressures.    

2.15.2. Strategic Surface Water Drainage Corridors are a combination of above and below ground 

surface water features that attenuate flows and provide amenity benefit.  There is also the 

potential to remove surface water from combined sewers (Surface Water Separation SWS) 

to increase the capacity of the sewerage system and to minimise pollution incidents. 

2.15.3.  The city centre corridors identify a flow route through the city, from Armada Way, to Western 

Approach to Millbay, and also from North Hill and Exeter Street to Sutton Pool. These 

Strategic Surface Water Drainage Corridors are shown in Figure 7. 

 

Figure 7: Strategic Surface Water Drainage Corridors  

2.15.4. Strategic Surface Water Drainage Corridors will be implemented through raising awareness 

of drainage issues and the management of future development to facilitate improvements for 

the wider area. 
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2.16. Flood Warning 

2.16.1. The Environment Agency issue flood warnings for up to 5 days online for England and Wales. 

This information is also available by telephone 24 hours a day on the Floodline number 

03459881188 (charges apply). 

2.16.2. River and sea levels are available for viewing online for all Environment Agency monitoring 

sites in England and Wales. For each monitoring site levels are shown for the last 5 days up 

to the present.  The level at which flooding is possible is also shown, and the highest level 

ever recorded: https://flood-warning-information.service.gov.uk/river-and-sea-levels .  

2.16.3. For properties, businesses and caravan and camping sites located in Flood Zone 2 or 3, it is 

recommended that property owners and managers sign up to the Environment Agency’s free 

Floodline Warnings Direct service to receive automated flood warnings by telephone.  

2.16.4. For all properties at risk from flooding it is recommended that a Flood Emergency Plan is 

prepared detailing actions to be taken in the event of a flood warning. The plan should be 

made available to all residents and property managers. The Environment Agency have 

issued templates of simple flood plans and flood evacuation plans that are available at 

https://flood-warning-information.service.gov.uk. 

2.16.5. Plymouth City Council operates a rainfall gauge in Plympton to monitor rainfall and provide 

alerts to community flood groups and local emergency authorities.  

https://flood-warning-information.service.gov.uk/river-and-sea-levels
https://flood-warning-information.service.gov.uk./
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3. SURFACE WATER FLOODING - DESIGN AND MANAGEMENT 

3.1. Surface Water Drainage Systems 

3.1.1. Two separate surface water drainage systems and accompanying specification references 

are considered here: 

► infiltration drainage, and  

► positive (or piped) drainage systems 

An infiltration drainage system discharges surface water into and through the ground 

using soakaway (infiltration) tanks, trenches, ponds or swales.  

A positive drainage system conveys and discharges surface water through a system of 

pipes or drains to either a waterbody (such as the sea or a watercourse) or to an existing 

surface water sewer system. 

3.1.2. For both systems water quality is vital to prevent pollution of the water environment.  Where 

the surface water run off is at risk from pollution, such as from highways, it is recommended 

that reference is made to the pollution risk matrix and mitigation indices included in CIRIA 

753, Chapter 26.   

3.1.3. The information required for the surface water drainage system is dependent on whether the 

site is a Major or Minor development.  Further details are in Section 3.4.  

 

3.2. Surface Water Drainage Hierarchy 

3.2.1. For all new and existing development sites, surface water should be separated from foul 

flows in a separate drainage system which should be discharged according to the following 

hierarchy:  

 

 
► Discharge to a waterbody (if available and with sufficient 

capacity).  

► Infiltration  

► Discharge to a surface water sewer, highway drain or 

culverted watercourse with attenuation as required. 

 Discharge to a combined sewer is not considered an option unless specifically approved by 

SWW.   

 Evidence should be provided that demonstrates these options have been assessed and 

appraised when proposing a surface water drainage strategy.  
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3.3. Surface Water Drainage Design Standard 

3.3.1. All surface water drainage systems whether infiltration or positively drained should be 

designed not to flood above ground in a 1% AEP (1 in 100 year return period) event with 

40% allowance for climate change.  

3.3.2. An assessment should also be made to show that surface water runoff from outside the site 

does not compromise the standard of defence of the proposed drainage system. 

3.3.3. For Major developments, a 10% increase in impermeable area should be included as an 

allowance for urban creep over the lifetime of the development.  

 

3.4. Major and Minor Developments 

3.4.1. Where a Flood Risk Assessment and or drainage strategy is required, the scope of the 

assessment is dependent on the size of the development.  All proposed development falls 

into Major or Minor development, dependent on the criteria stated in Table 3.  

 

Table 3: Major and Minor Development Sites 

Major Development Minor Development 

Residential: 10+ dwellings/ 

 greater than 0.5ha 

1 – 9 dwellings less than 0.5ha 

Office/light industrial greater than 1ha Office/light industrial less than 1ha 

General Industrial greater than 1ha General Industrial less than 1ha 

Gypsy/travellers site 10+ pitches Gypsy/travellers site 0 - 9 pitches 

1 ha = 10,000m2 

 

3.5. Flood Risk Assessment and Drainage Strategy Requirements 

3.5.1. All developments are required to demonstrate that a viable surface water drainage system 

for the development can be delivered for the lifetime of the development.  The information 

required is dependent on the size of the development and whether the site is located in a 

Flood Zone or Critical Drainage Area. 

3.5.2. All Major developments, and all developments located in Flood Zone 2 or 3 regardless of 

size, are required to submit a Flood Risk Assessment and Drainage Strategy that satisfies 

the following requirements.   

► Appropriate assessment of all the sources and risks of flooding to the site and the risk of 

flooding from the site.  This should also include an assessment of future flood risks due to 

climate change. 

► Infiltration rates for the site to support the decision to use an infiltration or positive drainage 

strategy, tested to BRE 365 standard. 



Document Title:   Local Flood Risk Management Strategy Part 2 - Technical Guidance 

 

 

Doc ref: EDG19/004/LFRMS-02 Rev. 2 16 September 2019 

- 24 - 
Plymouth City Council: Local Flood Risk Management 

Strategy. Protecting People, Places and Property www.plymouth.gov.uk/emergencies/severeweather/flooding  

 

► Details of a drainage scheme design to a minimum of 1% AEP (1 in 100 year return period) 

with 40% allowance for climate change 

► An agreed maximum discharge rate for positive systems, an identified point of discharge and 

written confirmation of acceptance by the sewerage undertaker.  

► Assessment of any surface water flowing onto the site from third party land that may 

compromise the design standard of the drainage system 

► Assessment of surface water flows exceeding the design standard of the drainage system. 

Exceedance flows should be directed within the site without increasing the risk of flooding to 

any property and must be contained on site. 

► Detailed design of the proposed drainage system, including pipe sizes, manhole schedule, 

pipe materials and any proposed outfalls, tanks or other drainage features and their locations.  

► The drainage design should be supported with calculations and or modelling outputs that 

demonstrate the drainage system is designed to the required standard.  

► Supporting hydraulic modelling should be undertaken using an industry approved package 

such as Microdrainage and or Causeway.  LLFA should be consulted regarding modelling 

criteria. 

► Future management, maintenance and any adoption proposals. 

► Demonstration that water quality and amenity/habitat value have been taken into account and 

are not impacted upon.  

► A works programme with details of when the drainage is to be installed and how it is to be 

protected during construction. 

► A Construction Environment Management Plan (CEMP). Refer to Section 3.14. 

 

3.5.3. For Minor developments located in a Critical Drainage Area, a Drainage Strategy is required.  

The Drainage Strategy should be proportionate to the scale of the development, and 

demonstrate that:  

► a viable drainage system can be delivered to the required design standard,  

► sufficient space has been allowed for the drainage system, and  

► suitably sized components have been specified.  

3.5.4. For Minor developments that are not located in a Critical Drainage Area or Flood Zone 2 or 

3, details of how surface water is to be discharged should be submitted. Opportunities should 

be explored to enable the development to meet the Local Flood Risk Management Strategy 

requirement for a 1 in 100 year return period (1% AEP) design standard with a 40% 

allowance for climate change, and reduce surface water discharge rates towards 1 in 10 year 

greenfield run off rates.  

3.5.5. A figure showing the required documentation is shown in Figure 8. 
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Figure 8: Flood Risk Documentation required for Minor and Major Development Applications 

3.5.1. A definition of Major and Minor developments is described in Section 3.4. 

 

3.6. Management of Surface Water Exceedance Flows 

3.6.1. In the event of surface water flows exceeding the 1% AEP (1 in 100 year return period) plus 

40% climate change design standard, or in the event of the drainage design becoming 

blocked or failing, any surface water flows arising from the site should be intercepted and 

contained on site as far as this is reasonably practicable and safe to do so, ensuring that 

flows are directed away from publicly accessed areas and third party land.  

3.6.2. A detailed plan should be submitted identifying the point of surcharge and showing the route 

exceedance flows will take both on and off site and demonstrating that these flows do not 

increase the risk of flooding to properties on and off the site and or to Third Party Land 

including the Public Highway.  

3.6.3. Exceedance flows may be directed to an adjacent waterbody such as the sea or a 

watercourse providing a route is agreed with the land owner or riparian owner over which the 

water will flow.   
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3.7. Standing Advice for Single Property Developments 

3.7.1. Plymouth City Council has issued Pre-Application Standing Advice for single property 

developments. This document provides guidance for drainage standards required by PCC 

and is issued following an application to the development enquiry service (pre-application 

advice).  

3.7.2. The Standing Advice is included in Appendix J.  

 

3.8. Standing Advice for Solar Photovoltaic Arrays 

3.8.1. Devon County Council has issued draft standing advice for the management of surface water 

during the construction and installation of solar voltaic arrays. This is included in Appendix 

K. 

3.8.2. Any proposed infiltration drainage should be supported by infiltration testing in accordance 

to BRE 365. The guidance described in Section 3.10 is applicable to PV array sites.  

3.8.3. For further guidance it is recommended that Natural England’s Technical Information Note 

(TIN101), ‘Solar Parks: Maximising Environmental Benefits’, is consulted.  This document 

can be accessed at:  http://publications.naturalengland.org.uk/publication/32027. 

 

3.9. Climate Change 

3.9.1. Past emissions means some climate change is inevitable. It is essential we respond by 

planning ahead. We can prepare by understanding our current and future vulnerability to 

flooding, developing plans for increased resilience and building the capacity to adapt. 

Regular review and adherence to these plans is key to achieving long-term, sustainable 

benefits. 

3.9.2. Although the broad climate change picture is clear, we have to make local decisions. We will 

therefore consider a range of measures and retain flexibility to adapt. This approach, 

embodied within flood risk appraisal guidance, will help to ensure that we do not increase 

our vulnerability to flooding. 

3.9.3. In response to current Climate Change predictions, future predicted data, used in Plymouth 

to determine flood levels, includes an allowance for Climate Change. This allowance is based 

on climate change projections issued by the Environment Agency (2017), and are 

summarised in Table 11. 
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3.9.4. All drainage proposals should include an allowance for the impacts of climate change of 

+40% for rainfall, and +40% for watercourse and river levels where necessary. 

 

3.10. INFILTRATION DRAINAGE SYSTEMS  

3.11. LLFA Infiltration test requirements  

3.11.1. Infiltration or soakaway drainage temporarily stores water to allow it to naturally soak into the 

ground. Because water soaks into the ground gradually, it reduces the risk of flooding 

downstream and helps to recharge natural ground water levels. 

3.11.2. An infiltration drainage system may form all or part of a drainage system and sufficient space 

should be allowed if the characteristics of the site permit an infiltration drainage system.   

3.11.3. The suitability of infiltration drainage should be determined through on site 

infiltration/percolation testing in accordance with BRE365 and the results specified and 

included within a Ground Investigation Report, or the site Flood Risk Assessment/Drainage 

Plan. 

3.11.4. A Ground Investigation study should assess and confirm the anticipated path the water will 

take having been discharged to the proposed soakaway.  This is to confirm that water will 

not follow a pathway that ultimately impacts upon third party land or property. 

3.11.5. Tests should be carried out at the location(s) of the proposed infiltration feature and 

below any made ground. The sizing and overall design of the infiltration feature should be in 

accordance with The SuDS Manual C753 by CIRIA (2015) with reference to the surface 

water design standard detailed in item 3.2. 

3.11.6. Infiltration rates showing results of 10-5 to 10-3 m/s indicate that ground conditions would be 

regarded as suitable for an infiltration drainage system.  

 

 

 

Table 4: Climate change projections  

(Climate change allowances for planners. Environment Agency 2017) 

 2015 ~ 2039 2040 ~ 2069 2070 ~ 2115 

Rainfall intensity + 10% + 20% + 40 % 

River flows + 20% + 30 % + 40 % 

 

 1990 ~ 2025 2026 ~ 2055 2056 ~ 2085 2086 ~ 2115 

Sea level rise* 3.5mm 8mm 11.5mm 14.5mm 

Wave Height +5% +10% 

*Net sea level rise per year (mm) 

https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances#what-climate-change-allowances-are
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3.12. PCC Hierarchy of SuDS 

3.12.1. SuDS is term used for Sustainable Drainage Systems, which provide a natural, sustainable 

approach to surface water drainage.  

3.12.2. Plymouth City Council’s policy on SuDS schemes will follow a hierarchy approach where 

opportunities to implement more sustainable solutions in the first instance should be 

explored.  These are shown in Table 5. 

 

Table 5: SuDS Hierarchy 

 

SuDS Technique 
Flood 

reduction 

Pollution 

reduction 

Landscape 

& wildlife 

benefit 

Green roofs    

Basins and Ponds 

- Constructed Wetlands 
- Balancing Ponds 
- Detention basins 
- Retention Ponds 

   

Filter Strips and Swales    

 

Infiltration devices 

- soakaways 
- infiltration trenches and basins 

   

Permeable surfaces and filter 
drains 

- gravelled areas 
- solid paving blocks 
- porous paving 

  × 

Tanked systems 

- over-sized pipes/tanks 
- storm cells 

 × × 

 

3.12.3. Surface water should be dealt with at source where possible. It is not best practice to convey 

surface water to a large attenuation structure at the end of the development. 

3.12.4. The approval of a SuDS scheme requires that it will conform to Schedule 3 of the FWMA 

2010.  The SuDS Manual (C753) produced by CIRIA provides best practice guidance on 

the planning, design, construction, operation and maintenance of Sustainable Drainage 

Systems (SuDS) to facilitate their effective implementation within developments.  

3.12.5. ‘Soft SuDS’ such as ponds and swales are the preferred as they mimic natural drainage and 

can provide a number of amenity and environmental benefits.  There is always a preference 

for SuDS features that recharge natural groundwater supplies and help to remove 

contaminants found in surface water. Smaller developments may not have the physical room 

for ponds and swales therefore other drainage systems may be required. 

3.12.6. A maintenance and management plan should be produced for all SuDS drainage systems. 

This should also detail ownership and responsibility of all elements of the drainage system, 

and should specify any elements that are proposed for adoption by the Local Authority.  

Most 

Sustainable 

 

 

 

 

 

 

 

 

Least 

Sustainable 
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3.12.7. Infiltration devices must be designed with sufficient depth of cover and those located beneath 

the highway or parking areas must be designed to withstand anticipated highway loads.   

3.12.8. All SuDS features must be located within the development site boundary unless an 

agreement with third party land owners is confirmed, including access for future 

maintenance.  

3.12.9. The Plymouth SuDS hierarchy sets out the preferred method of selecting which sustainable 

drainage technique should be used and this is shown in Section 3.2.1.  

 

3.13. SuDS Defence Standards 

3.13.1. Plymouth City Council will expect any SuDS to be designed and constructed in accordance 

with the SuDS Manual (CIRIA 753 and 156) and will be subject to the proposed drainage 

system meeting the requirements of this document, Plymouth’s Local Flood Risk 

Management Strategy Part 2: Technical Guide (which may set a higher standard in response 

to local circumstances).  

3.13.2. All SuDS drainage systems should provide a 1 in 100 year return period (1% AEP) design 

standard with a 40% allowance for climate change. The design of an infiltration system 

should be in accordance with this design standard and ensure that the system does not 

surcharge during the design event. Arrangements should be put in place to ensure 

maintenance sufficient to preserve system performance over the life-time of the 

development. 

3.13.3. For Major developments, a 10% increase in impermeable area should be included to allow 

for urban creep over the lifetime of the development. 

3.13.4. Soakaway design guidance BRE365 recommends that infiltration through the base of the 

soakaway is not included in design calculations. Where this is not possible, then an 

appropriate Factor of Safety should be used as recommended in Table 25.2 of the CIRIA 

SuDS Manual, dependent on the size of the development, and the consequence of failure. 

3.13.5. Any proposed Sustainable Drainage Systems (SuDS) are to be designed in accordance with 

CIRIA Report C753 SuDS Manual (2015), and is required to drain down within 24 hours.  

3.13.6. For infiltration systems discharging potentially polluted surface water such as from roads or 

parking areas, it is required that details should be provided that confirm that the water 

environment is protected from pollution. Reference should be made to the pollution risk 

matrix and mitigation indices in the CIRIA SuDS Manual to minimise pollution during use. 

3.13.7. Building Regulations state that “Infiltration devices should not be built within 5m of a building 

or road or in areas of unstable land”. This is to prevent water that soaks into the ground from 

adversely affecting soil properties and causing excessive movement of foundations.  It is 

recommended that the location of infiltration devices takes into consideration the potential of 

further development.   

3.13.8. A maintenance schedule and method statement should be provided as part of the as-built 

information.  Surface markers should be provided to identify the extent of the infiltration 

system at ground level. 
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3.13.9. For permeable paving, reference should be made to government guidance: “Guidance on 

the permeable surfacing of front gardens” (Department for Communities and Local 

Government, September 2008). 

3.13.10. A ground investigation study should assess and confirm the anticipated path the water will 

take having been discharged to the proposed soakaway.  This is to confirm that water will 

not follow a pathway that ultimately impacts upon third party land or property.  

3.13.11. A ground investigation should confirm there is no risk of groundwater pollution from 

contaminated land. 

3.13.12. The surface water drainage system including manholes and pipes should be designed in 

accordance with Sewers for Adoption 8th Edition (2018 Water UK/WRc plc) where 

appropriate.  This includes specified minimum depths of cover to underground pipes and or 

storage systems.  

3.13.13. As built drawings of all drainage features should be submitted to the LLFA on completion of 

the drainage scheme. 

3.14. LLFA Requirements for Construction Environment Management Plan 

(CEMP) 

3.14.1. A CEMP details the quality control procedure during the construction of the development or 

drainage system.  The CEMP should be proportionate to the scale of the development, but 

as a minimum should demonstrate that the proposed drainage system is protected and 

inspected during the construction phase, and there is no risk of pollution to the environment.  

3.14.2. A CEMP submitted as part of a drainage proposal should contain the following: 

► Description of the site 

► A marked up plan showing features to control surface water runoff during construction such as 

raised earth bunds, straw bales or cut off trenches  

► Key members of staff and emergency contact details. 

► Construction Methodology including how surface water is managed during construction and or 

demolition. 

► A construction quality control procedure (CEMP) 

► Environment management plan including assessment and management of pollution risks 
 

► Ecological assessment 
 
► Programme of works  
 
► Information should be submitted that outlines future ownership, management and maintenance 

plans for the drainage system. 
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3.15. POSITIVE DRAINAGE SYSTEMS 

3.16. Definition 

3.16.1. A positive drainage system uses pipes, sewers or drains to convey surface water to an 

existing sewer or waterbody such as a watercourse or the sea. 

3.16.2. Attenuation tanks or ponds can be used to store flows in excess of the agreed discharge 

rate.  High level telemetry alarms should be considered where appropriate to warn of 

blockage or extreme flood events.  

3.16.3. As built drawings of all drainage features should be submitted to the LLFA on completion of 

the drainage scheme. 

3.17. Defence Standard 

3.17.1. A positive drainage system should be designed for a minimum 1% AEP (1 in 100 year return 

period) plus an allowance of 40% for climate change.   

3.17.2. Where discharge rates are restricted, such as in a Critical Drainage Area, attenuation and 

storage systems will be required to store surface water runoff up to the 1% AEP (1 in 100 

year return period) storm event plus an allowance of 40% for climate change. This is shown 

in Figure 9.  

 

 

Figure 9: Defence standards for a SuDS piped drainage system with restricted discharge rates 

 

3.17.1. Sufficient space should be allowed within the development site for the inclusion of drainage 

features such as storage tanks, ponds and swales. 

 

3.18. Discharge Rates 

3.18.1. Discharge rates should be calculated using the IH124 method using the calculator at 

http://www.uksuds.com/ 

Alternative calculation techniques may be considered acceptable by the LLFA providing prior 

consultation is undertaken. 

http://www.uksuds.com/
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3.18.2. The surface water peak discharge rates may be determined according to the location and 

nature of the existing site. Recommended discharge rates for greenfield and brownfield sites 

located in and outside of a Critical Drainage Area are shown in Table 6.  

Table 6: Discharge Rates for Positive Drainage Systems 

Site Type Critical Drainage Area Outside Critical Drainage Area 

Brownfield 

Restricted to greenfield runoff 

rates maximum 10 year 

Attenuation up to a minimum of 

100 year + 40 % allowance for 

climate change 

Match existing runoff rates 

Attenuation up to a minimum of 100 

year + 40 % allowance for climate 

change 

Greenfield 

Restricted to greenfield runoff rates maximum 10year 

Attenuation up to a minimum of 100 year + 40 % allowance for climate 

change 

 

3.18.3. In some conditions, such as discharging to the sea, approved discharge rates may exceed 

the 10% AEP (1 in 10 year return period) greenfield rates. This is discussed further in Section 

3.19. 

3.18.4. For smaller and single property developments a surface water discharge rate of 1.5l/s may 

be required, subject to flow control device limitations.  

3.18.5. Supporting calculations and or modelling results will be required for all drainage proposals. 

For calculating Greenfield run off rates in Plymouth, the characteristics shown in Table 7 

should be used. 

Table 7: Characteristics for calculating Greenfield run off rates in Plymouth 

Characteristic Value 

SAAR 1000 – 1050 mm 

‘r’ ratio 0.3 

SOIL type 2 

SPR 0.3 

Hydrological region 8 

Growth Curve Factors 

1 year (100% AEP) 0.78 

10 year (10% AEP) 1.49 

30 Year (3.3% AEP) 1.95 

100 year (1% AEP) 2.43 

3.18.6. Evidence supporting any variation from these characteristics should be submitted for 

approval by the LLFA.  
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3.19. Discharge to a Waterbody 

3.19.1. The discharge of surface water to a waterbody such as the sea or estuary may exceed the 

10% AEP (1 in 10 year return period) greenfield runoff rates provided there is evidence 

submitted to show there is sufficient capacity within the sewerage system to permit discharge 

at the proposed rate. Discharge rates may be restricted due to outfall size and or the ‘tide 

locking’ of outfalls.  Should this occur and the discharge is restricted, then on site attenuation 

should be provided to meet the 1% AEP standard of protection with a 40% allowance for 

climate change. 

3.19.2. The discharge of surface water to a watercourse or main river may also exceed the 10% 

AEP greenfield rate provided that an assessment is undertaken to demonstrate that there is 

sufficient capacity within the watercourse to receive additional flows without detriment to the 

watercourse. 

3.19.3. Surface water discharges to a waterbody will be required to be clean and free from pollutants, 

and may require agreement by the Consenting Authority.  

3.19.4. Flood Defence Consent may be required from the LLFA or an Environmental Permit from the 

Environment Agency for any proposed structures constructed in or near a watercourse. This 

is covered further in Section 3.26. 

3.19.5. Any works located below the mark of Mean High Water Springs (MHWS) will require an 

application to be submitted to and approval obtained from the Marine Maritime Organisation 

(MMO). This approval would include works to existing outfalls. 

 

3.20. Agreement by Sewerage Undertaker: South West Water 

3.20.1. Any proposed connection to a public surface sewer must be agreed by South West Water in 

advance of planning application approval. This includes an agreed rate of discharge and 

point of connection. Written evidence of this agreement must be provided as part of any 

planning application.  

3.20.2. If there is an opportunity to discharge into a surface water sewer or approved waterbody, 

then this option should be assessed as a primary option with reference to the SuDS 

Hierarchy shown in Section 3.2.1. 

 

3.21. Combined Sewers 

3.21.1. The discharge of new additional surface water flows to a combined sewer is strongly 

discouraged by South West Water and their position is endorsed by the LLFA. This is to 

reduce existing combined sewers surcharging downstream during storm events.  

3.21.2. If it can be shown that there remains no other option but to connect to a combined sewer, 

then a restricted discharge rate will be agreed between SWW and the LLFA, with suitable 

attenuation to store flows over and above the agreed rate. A restricted discharge rate will be 

a maximum of 1 in 10 year equivalent greenfield run off rate.  A suitable flow control 

mechanism should be in place to restrict the discharge to the agreed rate.  
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3.21.3. If discharging to a combined sewer, surface water should be discharged using a separate 

surface water system to the foul flows. SWW require a difference of at least 300mm between 

invert levels of the surface water sewer and the foul sewer at the combined sewer 

connection.  The levels should be arranged to minimise the risk of foul sewage entering into 

the surface water system. 

3.21.4. South West Water should be consulted at the outset of any drainage design proposal in order 

to identify any limitations and discharge options going forward, and agreement in writing 

should be submitted before planning permission is granted.  This is for several reasons, 

including: 

► Reducing the surcharging of existing combined sewers during storm events, which in turn: 

o Leads to health and safety risks to people 

o Leads to flooding of property and infrastructure 

o Leads to pollution of Plymouth’s bathing waters in Plymouth Sound 

o Leads to pollution of European protected habitats in Plymouth Sound 

► Unnecessary energy use (cost and CO2 emissions) in pumping clean surface water to 

treatment works and treating clean surface water at treatment works.  

3.21.5. Sewer Requisitions. SWW may be requested to supply a new surface water connection for 

the development through a Section 98 agreement of the Water Industry Act 1991. The option 

to requisition a new surface water sewer to facilitate the separation of surface water and foul 

flows can be considered in conjunction with SWW as an option to avoid a surface water 

discharge to a combined sewer. 

 

3.22. Pollution and Silt Controls 

3.22.1. For surface water runoff from areas that may be contaminated with pollutants or silt, such as 

parking or access roads, methods should be employed to reduce or eliminate the discharge 

of these pollutants into the receiving waterbody or surface water sewer. Reference should 

be made to the pollution risk matrix and mitigation indices in the CIRIA SuDS Manual. 

3.22.2. These features may include filter drains, swales, silt traps, catch pit manholes or natural reed 

beds, and should be easily accessible for maintenance and inspection. 

Where these features are employed, a maintenance and management plan should be kept 

to ensure they are functioning as designed. 
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3.23. Industry Specifications 

3.23.1. The surface water drainage system including manholes and pipes should be designed in 

accordance with Sewers for Adoption 8th Edition (2018 Water UK/WRc plc) where 

appropriate.  This includes specified minimum depths of cover to underground pipes and or 

storage systems.  

3.23.2. Attenuation systems should be industry standard kite marked/HAPAS/BBA or similar 

approved. 

3.23.3. The Specification to be used alongside Sewers for Adoption 8th Edition is the Civil 

Engineering Specification for the Water Industry (CESWI) 7TH Edition. Reference should also 

be made to relevant British Standards where works fall outside of the CESWI specification. 

 

3.24. Surface Water Management During Construction 

3.24.1. A construction quality control procedure should be submitted that demonstrates that the 

proposed drainage system is protected and inspected during the construction phase. A 

marked up plan showing features such as raised earth bunds or cut off trenches should be 

submitted. This is described further in Section 3.14. 

3.24.2. Where an existing private sewerage system is being used, a CCTV survey should be 

undertaken to show that the system is in a suitable condition to last the lifetime of the 

development.  

 

3.25. Consenting 

3.25.1. Plymouth City Council, as LLFA, now has responsibility for managing flood risk from surface 

water and ordinary watercourses in the city.  Since the 6th April 2012, Plymouth City Council 

is the consenting Authority for works on Ordinary Watercourses. PCC is also responsible for 

conducting flood investigations and for maintaining flood registers.  

3.25.2. Any proposed works or activity taking place within 8 metres of a watercourse or 16m from a 

tidal waterbody, is required to consult with the LLFA to confirm if a Flood Defence Consent 

for Ordinary Watercourse application from the LLFA or an Environmental Permit application 

from the Environment Agency is required.  

3.25.3. South West Water is the asset owner and is responsible for the operation and maintenance 

of the public foul, surface water and combined sewerage infrastructure in Plymouth.  Any 

works taking place over or with 3m of a public sewer or lateral drain requires consent from 

SWW. 

3.25.4. For any shoreline works below Mean High Water Springs, a Marine Licence may be required 

from the Marine Management Organisation (MMO).  

3.25.5. Figure 10 shows the consenting authorities relevant to the watercourses and shoreline in 

Plymouth.  
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Figure 10: Consenting Authorities for Plymouth watercourses and shoreline 

3.25.6. The Environment Agency is responsible for managing flood risk from main rivers, the sea 

and reservoirs. The Environment Agency also retains some regulatory functions in relation 

to ordinary watercourses such as pollution and ecological incidents. . Since 6th April 2016, 

Flood Defence Consents have been replaced with Environmental Permits for: 

► Any activity within 8m of a designated Main river, or 16m for a tidal designated Main 

river 

► Any activity within 16m of sea defence structure 

► Quarrying or excavation within 16m of Main River, flood defence or culvert. 

Refer to the .gov.uk website or contact the Environment Agency for further advice (03708 

506 506). 

 

3.26. Flood Defence Consent for Ordinary Watercourses 

3.26.1. Flood Defence Consent for Ordinary Watercourses is required for any construction or 

alteration to any ordinary watercourse for any reason under the Land Drainage Act 1991.   

This includes erosion control or bank strengthening to protect a property. 

3.26.2. Since April 2012, the LLFA is responsible for issuing Flood Defence Consents for ordinary 

watercourses. Watercourses classified as Main River are still the responsibility of the 

Environment Agency.  
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3.26.3. In the first instance, it is recommended that the LLFA is contacted for advice for any works 

in or near a watercourse.  

3.26.4. Flood defence consent applications are required to be submitted, but not limited to, the 

following proposed works: 

► Culverts, both new and existing 

► Outfalls 

► Inlets 

► Trash and security Screens 

► Channel widening or alteration 

► Structures either in or over the watercourse 

► Flood defences 

► Bank reinforcing and erosion repairs or protection 

► Removal of existing structures or obstructions 

3.26.5. The LLFA is required to respond to a Flood Defence Consent application within two months 

from receipt of application.  For any consent applications, the following information is 

required: 

► Application form 

► Programme of works 

► Construction issue detailed drawings 

► Assessment of impact on flood risk 

► Assessment of impact on environment 

► Water Framework Directive (WFD) assessment 

► Construction Method Statement 

► Fee of £50 (currently under review). 

The consenting process is shown in Appendix G 

3.26.6. No works may take place until consent has been approved.  Once Consent has been 

approved, the LLFA must be advised of start and completion dates of the works.  

3.26.7. Approved Flood Defence Consent is valid for three years from the date of approval.  

 

3.27. Water Framework Directive Assessment 

3.27.1. The Water Framework Directive (WFD) is a European Commission Directive which is 

intended to improve the quality of water in the environment.  

3.27.2. The WFD aims to: “help protect and enhance the quality of surface freshwater (including 

lakes, streams and rivers), groundwater’s, groundwater dependant ecosystems, estuaries 

and coastal waters out to one mile from low-water”. 
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3.27.3. A Water Framework Directive Assessment is required as part of a Flood Defence Consent 

application to demonstrate that any works taking place on a watercourse do not reduce the 

quality of the watercourse, and any quality improvements can be quantified. 

3.27.4. An assessment should be made of the impact of each element of the works (culvert, bank, 

bed works, screen etc.) on specific elements of the watercourse described below: 

► Hydrological regime – quantity and dynamics of water flow, connection to 

groundwater bodies, 

► River Continuity – migration of aquatic organisms, sediment transport 

► Morphological conditions – river depth and width variation, coastal/estuarine depth 

variation  

An example of a WFD assessment is shown in Figure 11 

 

Figure 11: Example of a WFD Assessment  

3.27.5. The WFD assessment should be proportional to the size of the works.  

 

3.28. Culverts 

3.28.1. A flood defence consent application is required for any proposed works to either construct a 

new culvert or to carry out works to an existing culvert. This includes the relining and or 

resizing of an existing culvert.  

3.28.2. The proposed culverting of an existing open section of any watercourse or main river is not 

in keeping with WFD objectives and should be avoided where possible and not taken forward 

without prior consultation with the EA and or LLFA. 

3.28.3. New culverts are required to be manufactured in accordance with the requirements of ISO 

9001 and 14001. 
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3.29. Outfalls. 

3.29.1. Any piped discharge to a watercourse/waterbody/main river will require the provision of a 

supporting outfall structure. In most instances this will take the form of a concrete headwall 

structure through which the outfall pipe will project. The headwall will minimise the risk of 

erosion, support adjacent bank slopes and provide safe access and ease of maintenance. 

3.29.2. Where possible the use of a precast headwall and apron structure should be used to 

minimise the risk of pollution during the works. 

3.29.3. An approved ductile iron or HDPE flap valve will be required to the fitted to the outfall 

headwall in tidal areas or where receiving watercourses/waterbodies are at risk of backing 

up.  

3.29.4. Any outfall pipe greater than 350mm in diameter should have a galvanised steel safety grille 

fitted with minimum 12mm diameter bars at 150mm spacing. 

3.29.5. Other requirements include: 

► the angle of the headwall structure with the banks of the watercourse should not be less than 

90 degrees. 

► a minimum 600mm long rocker pipe should be provided where the outfall pipe projects 

through the headwall 

► there should be a minimum of 150mm from the outfall pipe invert to the headwall apron 

► the width of the headwall at the point of outfall pipe entry should be the pipe diameter 

+500mm 

► the width of the apron should be 9 x the pipe diameter for pipes up to 300mm diameter. For 

pipes over 300mm dimeter, the width of the apron should be discussed with the LLFA. 

► the foundation toe should project beneath the watercourse bed level by a minimum of 500mm 

► 150mm stone pitching or other means should be incorporated into the apron to dissipate 

flows from the outfall pipe. 

► the bed and banks of the receiving watercourse/waterbody, should be protected against 

erosion through matting, stone mattresses or similar approved methods. 

► risk assessment procedure to be followed. 

 

 

3.30. Trash Screen and Security Screen Specifications 

3.30.1. Security screens are required on all outfalls of 350mm or greater with bars at 150mm spacing 

as detailed in Sewers for Adoption 8th Edition (2018 Water UK/WRc plc). 

3.30.2. The Environment Agency have published guidance for the design of trash and security 

screens on watercourses (ISBN: 978-1-84911-138-6) available online.  This document 

should be referred to for works on Main Rivers. 
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3.30.3. For ordinary watercourses, PCC require the following specifications as a minimum: 

► The angle of the screen should be no greater than 45o to the horizontal and the width of the 

screen should be no less than the width of the watercourse.  

► Screen bars should be a minimum of 80mm x10mm flats at 150mm centre to centre with all 

steel hot dipped galvanized. 

► A raking platform designed to the appropriate BS standard should be provided with a minimum 

length of 1.8m. Typical construction would use 40mm x10mm flats at 40mm centre to centre 

with all steel hot dipped galvanized.  

► An access hatch should be provided in the raking platform with a minimum size of 0.5m x 0.7m. 

► An anchor/harness post should be provided, secured in a concrete mass 500mm x 500mm x 

50mm thick.  

► Head wall and sidewalls should be suitably designed to support the loading of and from the 

trash screen and from the surrounding ground. A minimum 300mm deep reinforced concrete 

foundation should be provided to the headwall base.  Precast units are preferred to minimise 

pollution risk. 

► All steelwork and fixings to be Hot Dip Galvanised to BS729 with a minimum coating thickness 

of 140 microns. Nuts, bolts and washers should be stainless steel. All steel to be grade S275Jr 

unless otherwise stated. All welds to be a minimum of 6mm fillet welds or as the design requires. 

► All structural concrete to be a minimum grade C50, with the overall mix design submitted to the 

LLFA for approval. 

► All structural steelwork to be designed to BS5950. 

► Step irons to be single width bolt-on galvanised mild steel and fixed to the wingwalls with 

minimum 12mm diameter expanding type bolt.  

► Risk assessment procedure to be followed. 
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4. TIDAL FLOODING - DESIGN AND MANAGEMENT 

4.1. Tidal Flood Risk Areas 

4.1.1. There are 15 areas in Plymouth that have been identified as being at risk from tidal flooding 

based on the 0.5% AEP (1 in 200 year return period) flood risk map for tidal flooding.  

4.1.2. Coastal flooding caused by wave overtopping, as shown in Figure 12, can cause flooding, 

risk to people and property, and contribute to the extent and duration of surface water 

flooding.   

4.1.3. Areas where wave overtopping contributes to surface water flooding have been identified, 

and areas have also been identified where flooding from the sea is from still water tide levels 

only, and wave overtopping is minimal.  These areas are discussed in Section 4.2. 

4.1.4. Key flood defence assets on the Plymouth shoreline include the tidal flood gate in Sutton 

Harbour, and raised embankments at Marsh Mills. 

4.1.5. Key wave defence assets include the Plymouth breakwater and the Mount Batten 

breakwater.   

4.1.6. Areas with the most properties at risk of flooding are Sutton Harbour, Embankment Road 

and Laira Avenue, Stonehouse Pool and Cremyll/Durnford St. 

4.1.7. Areas with the lowest standard of protection are Sutton Harbour, Turnchapel, Hooe, and 

Oreston. Areas with assets in the poorest condition are Embankment Road and Laira 

Avenue, The Hoe, Oreston and Hooe 

 

 

Figure 12: Wave overtopping at  Plymouth Hoe in February 2014 
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4.2. Plymouth Coastal Modelling Study 

4.2.1. Tide levels indicated typically refer to extreme still water levels. Wind and wave action can 

result in these levels being exceeded and increase flood risk due to wave action. 

4.2.2. In August 2018, the Environment Agency published the results of a Coastal Modelling Study 

for Plymouth Sound. A numerical model was developed to simulate still water, wave and 

wind conditions in order to provide a greater understanding of the coastal and tidal flood risk 

along the shore of Plymouth Sound.  The aims for the study were: 

► To derive design probability tide curves for a range of extreme events for both the present 

day and for climate change.  

► To use nearshore wave conditions and defence profile data to calculate wave overtopping 

discharge rates for a range of design probability events and scenarios.  

► To develop a new flood inundation model for the Plymouth Sound that includes both tidal 

and wave overtopping boundaries.  

► To use the flood inundation model to simulate a range of extreme probability design events 

and model scenarios to better understand the coastal and tidal flood risk at the Plymouth 

Sound.  

► To use the flood inundation modelling results to improve Plymouth's Flood Resilience 

information. 

4.2.3. The Plymouth Coastal Modelling Study investigated the role of the Plymouth Breakwater and 

the Mountbatten Breakwater and concluded that they can reduce the wave climate in the 

Sound resulting in less overtopping for south facing coastlines. For other areas, tidal flooding 

is caused by tide levels only, and the role of the breakwaters is less pronounced. 

4.2.4. There are 15 locations at risk from tidal or coastal flooding, and Table 8 shows the direction 

of the waves that affect each of these locations.  The typical wave heights that can be 

expected at each location in a 1 in 200 year return period (0.5% AEP) storm are also shown, 

and typical ground and defence crest levels.  

4.2.5. Using Table 7, it is possible to identify which locations are affected by waves from a specific 

direction for a specific storm, and the scale of waves that can be expected. The risk of coastal 

flooding from wave overtopping is increased if waves coincide with high tides.     

4.2.6. Further extracts from the Coastal Modelling Study are shown in Appendix I.  
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Figure 13: Areas identified at risk of tidal flooding and wave overtopping directions 
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Table 8 Areas at risk from wave overtopping and extreme conditions. 
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4.3. Tidal Flood Defence Standard 

4.3.1. The minimum level of defence against tidal flooding for new developments at risk from water 

tidal flooding is 4.81mAOD. This equates to a 0.5% AEP (1 in 200 year return period) in 2110 

based on the Environment Agency South West Region Report on Regional Extreme Tide 

Levels (August 2011).   

4.3.2. Any proposed development at risk from tidal flooding will be required to demonstrate that the 

property is protected to the required standard, and that safe access and egress is possible 

in flood conditions. Property threshold levels should be protected through the design of the 

building itself and or through the design of the surrounding land. 

4.3.3. Where tidal flood defence walls are being provided, consideration will be given to aesthetic 

designs such as glass walls, where it can be demonstrated that they can be designed to 

meet the anticipated loading criteria. 

4.3.4. In order to manage any residual tidal flood risk over and above the required flood defence 

standard, it is recommended that the ground floor should be made flood resilient with the use 

of waterproof floors and walls and by raising electric and communications services.  Using 

the ground exclusively for garage space, car parking or bin storage is also good practice, 

though safe access and egress should still be provided.  

4.3.5. Figure 14 shows examples of extreme tide levels at Arnold’s Point, Embankment Road.  

 

Figure 14: Extreme Tide Levels at Embankment Road 
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4.4. Development in Sutton Harbour Guidance 

4.4.1. For all developments in Sutton Harbour, the Environment Agency has issued the  Sutton 

Harbour Development Guidance – Flood Risk Management For New Development 

(February 2016). This is included in Appendix F.   

4.4.2. This guidance advises that the NPPF (National Planning Policy Framework) requires both 

parts of the exception test to be passed for development to be permitted. 

4.4.3. Existing flood defences, at present offer an adequate standard of protection to development 

behind them. Increasing wave heights and rising sea levels, associated with climate change 

will make the existing defences less effective in the future, increasing the risk of flooding to 

development surrounding the harbour. Providing a defence of a minimum of 4.81m AOD will 

prevent water levels predicted for all climate change scenarios overtopping the walls.  

4.4.4. In order for proposals around Sutton Harbour to demonstrate that they can satisfy national 

policy, new development within the present and future flood risk area should meet all the 

following requirements: 

► There should be no residential or any other ‘more vulnerable’ development at the ground 

floor level and no new development below ground level; 

► Ground floor levels should be set no lower than 3.15mAOD (metres Above Ordnance 

Datum); 

► Ground floors should incorporate flood resistance and resilience measures; 

► Provision and demonstration of flood warning and evacuation procedures for occupants; 

► Residential or any other ‘more vulnerable’ development should be set no lower than 

5.10mAOD 

► Provide a proportionate contribution (depending on the scale of development) towards the 

future upgrade of the Sutton Harbour flood defences to ensure new development benefits 

from an appropriate standard of protection over its lifetime whilst also helping to reduce 

flood risk over time to existing development. 

 

4.5. Shoreline Management Plan 

4.5.1. A Shoreline Management Plan (SMP) is a large-scale assessment of the risks associated 

with coastal processes and helps reduce these risks to people and the developed, historic 

and natural environments. Coastal processes include tidal patterns, wave height, wave 

direction and the movement of beach and seabed materials. The SMP sets the strategic 

policy direction for coastal management and identifies the most sustainable approaches to 

managing the risks to the coast in the short term (Epoch 10~20 years), medium term (Epoch 

2 20~50 years) and long term (Epoch 3 50~100 years). 

4.5.2. A set of preferred policies are identified which are assigned to 'policy units' for each SMP 

epoch. A 'policy unit' (PU) is a length of shoreline where a separate shoreline management 

policy applies. PU's are defined by coastal areas that have similar characteristics in terms of 

coastal processes and assets at risk that can be managed efficiently. 
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4.5.3. The Plymouth shoreline is included in the SMP16 South Devon and Dorset Shoreline 

Management Plan, which covers the coast between Durlston Head near Swanage and Rame 

Head, west of Plymouth. Plymouth is covered by policy units 6c27 to 6c30 (Wembury Point 

to Devil’s Point) and 6c31 (Tamar Estuary East Bank). 

4.5.4. The Preferred Policies for the Plymouth Shoreline is to Hold The Line for all three epochs, 

with exception of Wembury Point to Mountbatten Pier, which is No Active Intervention for 

all three epochs. For further information refer to 

http://southwest.coastalmonitoring.org/resources/smp/sdadcag-smp2/ 
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5. FLUVIAL FLOODING - DESIGN AND MANAGEMENT 

5.1. Fluvial Flood Defence Standard 

5.1.1. Fluvial flooding is associated with flooding from rivers and watercourses. The required 

standard of protection from fluvial flooding for any development is 1% AEP (1 in 100 year 

return period) including an allowance of 40% for climate change. Developments that are at 

risk from flooding from a watercourse should demonstrate that the property is protected to 

this standard and that the development does not increase flood risk downstream. 

5.1.2. Any development, construction of flood defences or constructions of any kind in, over or near 

a watercourse will require approval from the appropriate authority for the watercourse.  

Further information about consenting is included in Section 3.25.  

5.1.3. During the design process for new fluvial flood defence works, consideration should be made 

for flood routes draining back into the river/watercourse. 

5.1.4. Consideration should be given to ‘soft’ engineering solutions for flood or erosion defences, 

especially in relation to the Water Framework Assessment where hard engineering solutions 

may adversely affect river quality.  

 

5.2. Riparian ownership 

5.2.1. A riparian owner is the owner of any land that lies beside a watercourse or over a culverted 

watercourse. Where the watercourse forms a boundary, the riparian ownership extends to 

the centre of the watercourse.  

5.2.2. Responsibilities of a riparian owner include maintaining river beds and banks, allowing the 

flow of water to pass without obstruction or pollution, and the controlling of invasive plants 

such as Japanese knotweed.  

5.2.3. Plymouth City Council takes on riparian ownership for any section of watercourse where it 

passes under a highway maintained at public expense (HMPE), or land owned by Plymouth 

City Council. This duty includes inspection and maintenance of the structure conveying the 

watercourse.  

5.2.4. The Environment Agency has published free guidance to owning land next to a watercourse. 

Refer to:  https://www.gov.uk/guidance/owning-a-watercourse  

 

5.3. Flood Critical Culverts 

5.3.1. As part of the Watercourse Asset Register, completed in 2012, PCC have identified 

watercourse culverts that may present an increased risk of flooding should they become 

blocked or overtopped. The locations of these culverts are located in Appendix C. 

5.3.2. Depending on the properties at risk, these culverts are inspected for blockages prior to storm 

events.   

 

https://www.gov.uk/guidance/owning-a-watercourse
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5.4. Bathing Water Directive 

5.4.1. Another strategic issue that can influence flood risk management in a catchment is the 

Bathing Water Directive (BWD) where this is relevant.  This is a European Commission 

Directive which is intended to improve the quality of bathing water at designated bathing 

beaches.  

5.4.2. The 2006 Bathing Water Directive has the purpose to “preserve, protect and improve the 

quality of the environment and to protect human health.” 

 

5.5. Groundwater Flood Risk 

5.5.1. Groundwater flooding occurs as a result of water rising up from the underlying rocks or from 

water flowing from abnormal springs. This tends to occur after much longer periods of 

sustained high rainfall. Higher rainfall means more water will infiltrate into the ground and 

cause the water table to rise above normal levels.  

5.5.2. In low-lying areas the water table is usually at shallower depths, but during very wet periods, 

with all the additional groundwater flowing towards these areas, the water table can rise up 

to the surface causing groundwater flooding.  

5.5.3. It is the responsibility of individual householders to prevent groundwater from entering their 

property. The Environment Agency have issued a free document, “Flooding from 

Groundwater” available from https://www.gov.uk/government/publications/flooding-from-

groundwater  

5.5.4. Should it be determined that the groundwater has been diverted onto a property by artificial 

means by Third Parties, and that it is having  detrimental effect upon the property,  then the 

LLFA has legislative powers to take action against those Third Parties. 

 

https://www.gov.uk/government/publications/flooding-from-groundwater
https://www.gov.uk/government/publications/flooding-from-groundwater
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6. PLYMOUTH’S DUTIES AND RESPONSIBILITIES AS LLFA 

6.1. Duties under the FWMA 

6.1.1. A key driver for the Local Flood Risk Strategy is the Flood and Water Management Act 

(2010). This section details the duties required by the FWMA, and how Plymouth City Council 

fulfils these duties. The principle Sections and duties of the FWMA duties are: 

► Section 13: Co-operation with other relevant flood risk authorities 

► Section 19: Investigations of flood incidents 

► Section 21: Duty to maintain a register of flood defence assets (Refer to LFRM 

Strategy Document Section 3.9) 

► Schedule 1: Designation of features   

► Schedule 3: The establishment of a SuDS Approving Body (SAB) (See Section 9) 

  

6.2. Co-operation with other relevant authorities 

6.2.1. Plymouth City Council (PCC) has the responsibility of leading the co-ordination of flood and 

coastal erosion risk management (FCERM) for the Plymouth area and has been designated 

the Lead Local Flood Authority (LLFA).  This role requires PCC to bring together all relevant 

bodies to help manage flood and coastal erosion risk, such as district councils, drainage 

boards, highways authorities and water companies, which together with the Environment 

Agency manage flood and coastal erosion risk as partners. 

6.2.2. The FWMA allows relevant bodies to retain their existing powers.  It does not specify what 

the arrangements between them should be, but does specify that all concerned parties 

should work in co-operation. The FWMA empowers the LLFA and the Environment Agency 

with the authority to request information from all relevant parties needed to manage flood 

risk. PCC fulfils these duties by liaising with the Environment Agency and SWW to manage 

flood risk in Plymouth.   

6.2.3. PCC is represented on the Devon Operational Drainage Group (DODG), the South Devon 

and Dorset Coastal Advisory Group (SDADCAG) and the South West Flood Risk Managers 

regional group. 
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6.3. Investigation of Flood Incidents  

6.3.1. Plymouth City Council is required to investigate any flood incident that affects 10 or more 

properties and/or one or more critical service.  Where this occurs, an assigned person will 

lead the investigation and identify which authority is responsible for managing the flood risk.  

If possible, the investigation will aim to determine which functions the relevant flood risk 

authority has, or proposes to, put into place. 

6.3.2. Once the investigation is complete, the results will be published and made available to the 

public, the relevant flood risk authorities, portfolio holder and ward councillor within 3 months 

of the flood event.  As LLFA, PCC will be responsible for this. 

6.3.3. Information from the investigation will go on to inform the Local Flood Risk Strategy Plan and 

also the relevant risk authority’s flood risk plan.  

6.3.4. Whilst Plymouth City Council will investigate the flooding of property attributed to 

groundwater, Plymouth City Council considers that it is not responsible for dealing with 

groundwater, and that it is the responsibility of the property owner to prevent groundwater 

from entering their property. Reference can be made to the Environment Agency document 

“Flooding from Groundwater” available from 

https://www.gov.uk/government/publications/flooding-from-groundwater 

 

6.4. Designation of Flood Defence Assets  

6.4.1. Under the FWMA an asset that has or can be identified as a flood defence can be designated 

by the LLFA and/or a risk management authority.  In addition to any riparian ownership 

responsibilities, the identified owner of the designated asset is then under obligation to notify 

the relevant organisation if any alteration is intended, and must also maintain the asset in a 

working and functional condition.  Any proposed alteration or modification that could reduce 

the assets capacity to act as a flood defence cannot be undertaken without notification to 

and the prior approval of the Lead Local Flood Authority or appropriate risk management 

authority. 

6.4.2. In completing the Ordinary Watercourse asset register survey, assets were assessed to 

determine their flood defence function. With reference to the criteria set out in the FWMA, 

the asset was then assessed according to the criteria shown in Table 9. 
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Table 9: Designation of asset criteria 

Criteria Options 
Option for 

designation 

Is the owner of the asset a risk management authority? Yes/No No 

Is the asset located in one of the areas at significant risk 
of flooding? 

Yes/No Yes 

Is there any property or critical service at risk from 
flooding? 

Yes/No Yes 

Would removal or modification of the asset result in 
increased flood risk in the vicinity or elsewhere? 

Yes/No Yes 

Is there a public safety risk associated with the asset? Yes/No Yes 

 

6.4.3. A list of potential designated assets has been compiled and designation will be confirmed 

following a legal review. 

 

6.5. Climate Change and future flood risk 

6.5.1. It is accepted that future climate change will increase the risk of flooding in the UK as winter 

rainfall and mean sea levels are forecast to increase. Plymouth will be affected by both 

rainfall and sea level increases so management of future flood risk in the city needs to take 

this into account. 

6.5.2. While we aim to reduce greenhouse gas emissions to mitigate climate change, climate 

models indicate that past emissions will impact on future climate well into the 2080s.  These 

changes are difficult to predict on a local scale, but nationally the UK climate projections 

(UKCP18) are that there could be around three times as many days in winter with heavy 

rainfall (defined as more than 25mm in a day). It is plausible that the amount of rain in 

extreme storms (with a 1 in 5 annual chance or rarer) could increase locally by up to 40% 

with increases in rainfall projected to be greater near the coast than inland.  Peak river flows 

in a typical catchment are predicted to increase between 11% and 21% and sea levels are 

anticipated to increase from between 12 to 42cm from 1990 levels. 

6.5.3. It is our duty to plan for future flooding based on this existing knowledge.  Currently we have 

no specific data about the impacts of these changes, however we can plan ahead with the 

existing facts: 

► Flooding from rivers and watercourses will occur more frequently resulting in a reduction in 

the effective protection of defences.  For instance a defence that currently has a design 

standard of 2% AEP, or 1 in 50 years return period may see that standard fall to 3.33% (1 

in 30 years return period).   

► Flooding from the sea will occur more frequently as sea defences are overtopped due to 

rising sea levels and increased storminess.  Defence standards will decrease in a similar 

manner to fluvial defences.  Flood gates and barriers will be deployed more often. 
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► Surface water flooding will occur more frequently and with increasing rainfall intensity 

drainage and sewerage systems are likely to be overwhelmed.  In some areas of Plymouth, 

rising sea levels will also limit existing drainage systems. 

6.5.4. Future climate change will therefore increase the risk of flooding to more properties and 

critical services, requiring effective planning and flood risk management.  Our options 

include: 

► Effective development and planning, taking flood risk into account 

► Effective management of surface water 

► Implementing and maintaining SuDS systems  

► Increasing the standard of defences which has practical and financial limitations. 

► Implementing accurate and advanced flood warning systems 
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7. PARTNERSHIPS 

7.1. Stakeholders involved in decision making 

7.1.1. The Local Flood Risk Management Strategy, informed by relevant guidance and legislation, 

will engage with Risk Management Authorities and Stakeholders, including businesses and 

local communities to work together to: 

► Ensure the risks of local flooding are understood and expectations managed so that 

investment in risk management can be prioritised effectively 

► Set out clear and consistent plans to inform businesses, communities and relevant 

organisations so that the remaining risk can be managed effectively 

► Take into account the needs of the communities and environment in Plymouth  

► Review and inform emergency plans and reaction to flood warnings 

► Minimise disruption and damage caused by local flooding and coastal erosion. 

► To provide multiple benefits, addressing where possible surface water, tidal and fluvial flood 

risks. 

► To identify opportunities for partnership funding, aligned to deliver Stakeholder Objectives 

7.1.2. As LLFA, Plymouth City Council is required to identify, co-ordinate and liaise with all 

stakeholders that affect or are affected by flooding to ensure they are involved in the Local 

Flood Risk Management Strategy. Further information regarding relevant guidance policy 

and legislation is provided in Section 7.2. 

7.1.3. In addition to the risk management authorities, stakeholders in the Local Flood Risk 

Management Strategy have been identified as: 

► Network Rail 

► Community/ Resident Groups 

► Property Owners 

► Emergency services 

► Neighbouring Authorities: Devon, Cornwall, Dorset 

► Business Groups 

► Highways England 

► Natural England 

► South Devon and Dorset Coastal Advisory Group 

► South West Flood Risk Managers Group 

► Developers 

► SuDS, AAP, Local Development Framework Strategy,  
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7.2. Partnerships 

7.2.1. Plymouth City Council as LLFA, is required to develop and co-ordinate partnerships with 

Flood risk management authorities in Plymouth, Plymouth City Council Corporate 

Departments and Stakeholders, to manage flood risk effectively. Figure 15 illustrates the 

relationships between these Partners that are involved in managing flood risk. 

 

Figure 15: Flood Risk Management and Stakeholder Partnerships 

Natural 
England 

Highways 
England 

Advisory 
Groups 
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7.3. Policy and Guidance 

7.3.1. The management of flood risk in Plymouth is informed by policies set out in legislation, 

national guidance and local plans and assessments. Figure 16 illustrates the policy and 

guidance considered in the development of the Strategy. 

 

 

Figure 16: Policy and guidance documents used to inform Plymouth’s  Local Flood Risk Management 

Strategy 

Plymouth 
Local Flood Risk  

Management 
Strategy 

Legislation: 

 Flood Risk Regulations 2009 

 Flood and Water Management Act 2010 

 Sustainable Communities Act 2007 

 Town & Country Planning Act S.106 

 Sewers for Adoption 8th Ed; Sewerage Act 

 Highways Act – S.38 

 Planning Act 2008 (Section 10) 

 Building Regulations 2000 – Part H 

 Environment Act; Land Drainage Act 

 Water Resources Act; Water Industry Act 

 Water Framework Directive 

 Groundwater Regulations Act 

 

Guidance: 

 Local Development Framework 

 Ministerial Position Statement for 
Sustainable Drainage Systems: 
HCWS161 on 6th April 2015 

 Defra: Sustainable Drainage Systems 
Non-statutory technical standards for 
sustainable drainage systems, March 
2015. 

 National Planning Policy Framework 

 Sustainable Community Strategies 

 Manual for Streets, 3.8.2 & 11.4.11 

 Community Infrastructure Levy 

Plans and Assessments: 

 Strategic Flood Risk Assessments 

 Shoreline Management Plan SMP2 

 Catchment Flood Management 
Plans 

 Green Infrastructure Strategies 

 Preliminary Flood Risk Assessment 
(PFRA) 

 Joint Local Plan 

 Plymouth Coastal Modelling Study 
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8. CONCLUSION 

8.1. The Local Flood Risk Management Strategy 

8.1.1. Plymouth is at risk of flooding from surface water runoff, tidal flooding and flooding from main 

rivers and ordinary watercourses.  

8.1.2. This document provides a single point of reference regarding the level of flood risk in 

Plymouth, and provides proposed objectives and strategies that have been put into place to 

manage and reduce this risk. 

8.1.3. This strategy document is required to be consistent with the national Flooding and Coastal 

Erosion Risk Management (FCERM) strategy, but aims to identify and address specific flood 

risk issues unique to local Plymouth communities. 

8.1.4. There are 15 individual Flood Risk Catchments within the Plymouth City boundary.  Each 

catchment has been assessed using available flood risk data, and specific flood risk issues 

identified. Following consultation with Flood Risk Management Authorities, these issues 

have been agreed, enabling key catchment objectives and strategies for managing flood risk 

to be identified and developed.  

8.1.5. For this review, each Flood Risk Catchment has been reviewed for changes within the 

catchment, such as new development, completed flood risk works, and drainage works.  

8.1.6.  Implementation of the proposed catchment strategies will be achieved through publishing 

and promoting the strategy document, and referencing the strategy document in the Flood 

Risk Management Authorities approval and consenting processes. 

 

8.2. Current and Future Management of Local Flood Risk 

8.2.1. It is intended that this strategy document, will be issued to Flood Risk Management 

Authorities and stakeholders for further consultation. 

8.2.2. The strategy document will continue to inform PCC consenting and approval processes. 

8.2.3. PCC continues to record flood events on the PCC flood database. This data continues to 

inform maintenance and future works to reduce local flood risk.  

8.2.4. Plymouth continues to monitor and record flood incidents and will undertake and publish 

investigations into significant flood events where 10 or more properties or any defined critical 

infrastructure is affected.  

8.2.5. PCC will continue to co-ordinate and liaise with flood risk authorities to ensure works achieve 

multiple benefits where possible, and aim to reduce the risk of local flooding to people, 

property and critical infrastructure. 
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Figure 17: Plymouth flood risk catchments 
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Identifying strategies for each catchment in Plymouth 

For each catchment shown in Figure 17, issues, objectives and strategies have been developed in 

order to manage flood risk. 

Following a workshop with the flood risk management authorities, the draft Strategies and Objectives 

for each catchment were amended.  The final draft strategies are shown in BOLD in the following 

tables, with the catchments listed in alphabetical order. 

  

Crownhill 

Key Issues 
 

The catchment is heavily urbanised with potential areas of development.  
Controls over drainage and sewerage networks can reduce risk of pollution and surface 
water flooding.  

Objectives 

Incorporate Strategic SuDS schemes into future developments. 
Reduce pollution and flood risk in watercourses and improve environmental conditions in 
Forder Valley Stream. 
Look to achieve 'Betterment' on previously developed sites by restricting runoff to 
Greenfield Rates. This would reduce peak runoff within the catchment and gradually 
provide benefits by reintroducing capacity in the network for Climate Change and Urban 
Creep.  

Strategy 
Reduce pollution in watercourses and reduce future surface water flood risk 
linked to development.   

Delivery 

 
Regulation of surface water drainage for future developments through planning 
consultation with LLFA.  
Works to reduce siltation and improve watercourse capacity 
 

 

Dockyard 

Key Issues 
 

The key flood risk is from surface water flooding.   
There is also some future tidal flood risk at the Torpoint ferry and adjacent MoD land. 

Objectives 
Reduce risk of surface water flooding along the St. Levan Road corridor. 
Address tidal flood risk 

Strategy 
Increase capacity for surface water runoff. Aim to provide 0.5% AEP (2110) 
standard of protection against tidal flooding. 

Delivery 

Surface water capacity improvements for College Road. 
Mount Wise seawall refurbishment 
Torpoint Ferry Slipway flood resilience improvements 
Regulation of surface water drainage for future developments through planning 
consultation with LLFA. 
Regulation of tidal defences for future developments through planning consultation 
with LLFA. 
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Hamoaze 

Key Issues 
 

Main area of flood risk is around Weston Mill and Wolseley Road due to capacity of existing 
combined sewerage systems and watercourses.  
The dockyard is subject to future tidal flood risk. 

Objectives 
Reduce risk of surface water flooding by improving the condition of the sewerage/drainage 
network draining into watercourses 
Improve watercourse channel capacity and condition to improve biological diversity 

Strategy 
Improve capacity and condition of watercourses to facilitate separation of 
surface water from combined sewerage systems. Aim to provide 0.5% AEP 
(2110) standard of protection against tidal flooding. 

Delivery 

Regulation of surface water drainage for future developments through planning 
consultation with LLFA. 
Regulation of tidal defences for future developments through planning consultation 
with LLFA. 

 

Marsh Mills 

Key Issues 
 

Tidal and fluvial flood risk from the River Plym (Main River). 
Tidally influenced surface water flooding around Lipson & Laira. 
Frequent sewage related pollution incidents at Arnold’s Point. 
Flooding from multiple sources so Multi-Agency approach - Multiple Drivers and Multiple 
Benefits  

Objectives 

Provide future flood protection to property against tidal and fluvial flooding from the River 
Plym. 
Remove pollution discharge into the River Plym. 
Reduce risk of surface water flooding in Lipson and Laira. 
Detailed investigation to understand the mechanism of hydraulics and pollution 

Strategy 
Manage interactions between sewerage, surface water and tidal influences. 
Aim to provide 0.5% AEP (2110) standard of protection against tidal flooding.  

Delivery 

Lipson Vale Trefusis Park and Bernice Terrace IUDM. 
Laira Avenue surface water separation and IUDM 
Arnold’s Point seawall Phase 2 
Regulation of surface water drainage for future developments through planning 
consultation with LLFA. 
Regulation of tidal defences for future developments through planning consultation 
with LLFA. 
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Millbay and City 

Key Issues 
 

Surface water flood risk around Union St and the Octagon, very low ground levels ~ 2m 
AOD.   
Some tidal flood risk around Millbay development areas. Possibilities to raise ground levels. 
Future tidal flood risk is an issue. 
Reduced capacity within surface water and combined sewerage systems. 

Objectives 

Reduce extent and frequency of surface water flooding. 
Increase sewerage capacity.  
Development opportunities for using storage and SuDS. Identify key developments to 
address flood risk holistically 

Strategy 
Improve capacity within combined sewerage and highway drainage systems. 
Manage interactions between sewerage and surface water systems and tidal 
influences. Minimise risk from future predicted tidal flooding. 

Delivery 

Western Approach and King Street IUDM  
Strategic Surface Water Drainage Corridors designated for City Centre. 
Regulation of surface water drainage for future developments through planning 
consultation with LLFA. 
Teats Hill slipway refurbishment 

 

Plym Valley 

Key Issues 
 

SWW localised operational sewerage system issues around Glenholt and Glenholt pumping 
station.  
Fluvial, surface water and tidal flooding in the south of the catchment. 
SWW Investigate Urban Diffuse Pollution Incidents (Misconnections) and growth in run-off 
to foul sewer. 

Objectives Improve standard of protection for property from surface water, fluvial and tidal flooding. 

Strategy 
Aim to provide 0.5% AEP (2110) standard of protection from tidal flooding 
and 1% AEP standard of protection from surface water and fluvial flooding.  
Improve watercourse quality. 

Delivery 

Woodford surface water drainage improvements 
Regulation of surface water drainage for future developments through planning 
consultation with LLFA. 
Regulation of tidal defences for future developments through planning consultation 
with LLFA. 
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Plympton Longbrook 

Key Issues 
 

Catchment is at risk of flooding from Long Brook, tidal flooding and surface water runoff.   
Main issue is surface water unable to get into Long Brook, rather than Long Brook 
overtopping.  Increase capacity of watercourse with reference to WFD objectives.  
Also runoff from agricultural land causes algal growth, and pollution of watercourses. 
Rapid Response to rainfall  
Contains Plympton IUDM sub catchments ‘Upper Longbrook Urban Watershed 
Management’ and ‘Linketty Lane Fluvial Exceedence Corridor’. 

Objectives Improve capacity of watercourse. 
Reduce sewerage pollution 
Reduce tidal influence on existing sewerage and drainage system 
Improve surface water connection to Long Brook 

Strategy 
Separate surface water from combined sewerage systems and increase 
ordinary watercourse and Main River capacity, with reference to WFD 
objectives.  

Delivery 

Longbrook IUDM 
Dark Street Lane culvert trash screen improvements 
Regulation of surface water drainage for future developments through planning 
consultation with LLFA. 

 

Plympton Tory Brook 

Key Issues 
 

Flood risk from Tory Brook, Stoggy Lane Stream, Chaddlewood Stream and Boringdon 
Stream, all Main River, and related ordinary watercourses. 
Surface water runoff and inadequate combined sewerage capacity. Lots of misconnections 
in this catchment 
Quick response of catchment limits Flood Warning options. This area is in the Rapid 
Response Register. EA have RRC Action Plan. 
Tory Brook is subject to a WFD restoration scheme and has some insufficient capacity. 
SWW Rank 1 High Priority Risk  
Contains Plympton IUD sub catchments ‘Newnham Road  Highway’, ‘Boringdon Stream 
Upper Watershed Management’, ‘Lower Chaddlewood Exceedence’ and ‘Upper 
Chaddlewood Exceedence’. 

Objectives 
Separate out surface water from combined sewerage. 
Improve capacity of Tory Brook and ordinary watercourses. 
Meet WFD objectives  

Strategy 
Separate surface water from combined sewerage systems and increase 
ordinary watercourse and Main River capacity, with reference to WFD 
objectives. 

Delivery 
Regulation of surface water drainage for future developments through planning 
consultation with LLFA. 
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Plympton Woodford 

Key Issues 
 

Issue of flood flows discharging from Tory Brook into adjacent Longbrook catchment.  
There is a surface water flow route through the catchment, and pollution incidents from 
CSO spills.  
Tory Brook is subject to a WFD restoration scheme. 

Objectives 
Improve capacity of Tory Brook. 
Attenuate surface water flows. 
Meet WFD objectives 

Strategy 
Separate surface water from combined sewerage systems and increase 
ordinary watercourse and Main River capacity, with reference to WFD 
objectives. 

Delivery 
Regulation of surface water drainage for future developments through planning 
consultation with LLFA. 

 

Pomphlett Lake 

Key Issues 
 

Tidal flood risk at Oreston, Hooe and Turnchapel.  Mountbatten offers some protection from 
wave action. 
High number of SWW incidents including CSO spills, blockages and pollution incidents. 
Pollution here impacts on Bathing Water Quality. 
Groundwater flooding around Haye Road and surface water flooding around Broadway and 
Plymstock. 
Existing sewerage system  under Oreston Quay affected by saline infiltration 

Objectives 

Reduce tidal flood risk and investigate role of Mountbatten breakwater. 
Reduce potential for pollution incidents and CSO spills.  
Increase sewerage capacity. 
Reduce surface water flooding around Broadway, Pomphlett and Plymstock. 
Meet Bathing Water Quality standards at East and West Hoe beaches. 

Strategy 
Increase capacity of highway drainage and combined sewerage systems 
through surface water separation and or capacity improvements.  Aim to 
provide 0.5% AEP (2110) standard of defence against tidal flooding. 

Delivery 

Surface water drainage improvements at The Broadway and Dean Cross 
Regulation of surface water drainage for future developments through planning 
consultation with LLFA. 
Gabion replacement at Hooe Lake 
Turnchapel tidal flood defences 
Regulation of tidal defences for future developments through planning consultation 
with LLFA. 
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Royal William Yard 

Key Issues 
 

Properties are at risk from tidal flooding with future flooding likely to increase in frequency. 
There is also some surface water flood risk. 

Objectives 
Reduce risk of tidal flooding. 
Ensure future development attenuates surface water runoff. 

Strategy Aim to provide 0.5% AEP (2110) standard of defence against tidal flooding. 

Delivery 

Stonehouse and Durnford Street tidal flood defences 
Regulation of surface water drainage for future developments through planning 
consultation with LLFA. 
Regulation of tidal defences for future developments through planning consultation 
with LLFA. 

 

Saltram 

Key Issues 
 

Risk of tidal flooding. One main access route to future development sites will be along The 
Ride. Also impact to landfill site from tidal flooding 
Currently a rural catchment with natural surface water flow routes.  
Pollution from this catchment impacts on environmental habitat and bathing water quality. 

Objectives 
Attenuate surface water. 
Reduce flood risk to The Ride and the landfill site 

Strategy 
Manage surface water to reduce risk of flooding. Aim to provide 0.5% AEP 
(2110) standard of defence against tidal flooding. 

Delivery 

Regulation of surface water drainage for future developments through planning 
consultation with LLFA. 
Regulation of tidal defences for future developments through planning consultation 
with LLFA. 

 

Stonehouse Creek 

Key Issues 
 

Tidal flood risk around Richmond Walk.   
Limited capacity in the sewerage system causes CSO spills in Pennycomequick Stream 
culverted watercourse. There are hydraulic issues along the whole system in this 
catchment.  
Surface water flooding around Millbridge and flow route through the catchment. This is a 
suitable area to develop a Surface Water Management Plan. 
Insufficient sewer capacity.  

Objectives 
Reduce risk of pollution and CSO incidents. 
Improve surface water runoff through the catchment, incorporating SuDS, improved 
highway and surface water drainage.  

Strategy 
Increase capacity of highway drainage and combined sewerage systems 
through surface water separation and or capacity improvements.   

Delivery 

Fellowes Place, Millbridge and Edgcumbe Avenue IUDM scheme to increase 
surface water capacity 
Ponsonby Road culvert trash screen improvements 
Tidal flap replacement at Stonehouse bridge 
Regulation of surface water drainage for future developments through planning 
consultation with LLFA. 
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Sutton and Laira 

Key Issues 
 

Significant pollution incidents into the River Plym impact on Bathing Water Quality. This 
catchment has both Designated bathing beaches.  
Risk of tidal flooding to properties in Sutton Harbour and areas along the River Plym.  
Heavily urbanised area with frequent flooding due to surcharged sewerage networks.  
Areas at risk of surface water flooding. 

Objectives 

Improve bathing water quality to meet new testing criteria at East and West Hoe beaches.  
Reduce tidal influence on surface water drainage. 
Reduce CSO spills and misconnections 
Reduce impact of siltation on operation of sewers and highway drainage.  

Strategy 

Increase capacity of highway drainage and combined sewerage systems 
through surface water separation, capacity improvements and management 
of saline infiltration. Aim to provide 0.5% AEP (2110) standard of defence 
against tidal flooding. 

Delivery 

Lanhydrock Road pumping station (Mount Gould IUDM) 
Stenlake Terrace IUDM  
Strategic Surface Water Drainage Corridors designated for North Hill. 
Arnold’s Point Phase 2 flood defence wall 
West Pier Barbican re-pointing and reconstruction 
Phoenix Wharf renovation 
Regulation of surface water drainage for future developments through planning 
consultation with LLFA. 
Regulation of tidal defences for future developments through planning consultation 
with LLFA. 

Tamerton Lake 

Key Issues 
 

Fluvial flood risk in Tamerton Foliot from Main River, ordinary watercourses and surface 
water.  Widespread flooding incidents throughout catchment 
Pollution incidents and CSO spills throughout catchment caused by the condition of the 
sewers, such as blockages.  
Flood storage reservoir in very poor condition can offer attenuation for Tamerton Foliot.  
Rapid response due to steep sided catchment causing hydraulic overload.  

Objectives 
Reduce risk of pollution and CSO incidents 
Reduce hydraulic overload in sewerage system 

Strategy 
Increase capacity of highway drainage and combined sewerage systems 
through surface water separation and or capacity improvements.   

Delivery 
Regulation of surface water drainage for future developments through planning 
consultation with LLFA. 
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Figure 18: Areas at increased risk from surface water flooding 
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An explanation of commonly used expressions used in this report is provided below. 

AEP  (Annual Event Probability). This is expressed as a percentage and represents the probability of an event 

occurring in any given year.  For example, a 2% AEP flood event has a 2%, or one in 50 chance of occurring in one 

year.  This method is a more accurate representation of flood risk and supersedes the representation as a yearly 

return period, such as ‘1 in 100 year event’. A conversion table is shown below. 

 

Annual Event Probability 

(AEP) 
Equivalent Return period Risk 

Flood 

Severity 

100% 1 in 1 year (annually) High 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Low 

Low 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

High 

50% 1 in 2 years 

20% 1 in 5 years 

10% 1 in 10 years 

4% 1 in 25 years 

2% 1 in 50 years 

1% 1 in 100 years 

0.2% 1 in 500 years 

0.1% 1 in 1000 years 

 

AAP Area Action Plan 

Area Benefitting from Defences (ABD). This is an area in Flood Zone 3 that is protected by a flood alleviation 

scheme.  

BWD Bathing Water Directive 

EA: Environment Agency 

CAG Community Action Group 

CSO Combined Sewerage Overflow 

Defra Department for Environment, Food and Rural Affairs 

Future flood extent (2110). This is the extent of a 1% AEP (1 in 100 year return period) flood in the year 2110.  

Climate change effects are taken into account and the flood extent is derived from a computational model.  
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Flood Zone. This is an area at risk of flooding, determined by the Environment Agency.  Flood Zones are classified 

as 1, 2, 3a, and 3b. 

Flood Zone AEP (%) 

3b Functional floodplain (4% AEP) 

3a 
1% AEP (Fluvial flooding) 

0.5% AEP (Tidal flooding) 

2 0.1% AEP 

1 Land outside Flood Zones 2, 3a, and 3b. 

 

INA Infrastructure Needs Assessment 

LLFA Lead Local Flood Authority 

FWMA Flood and Water Management Act (2010) 

Main River. A watercourse managed and maintained by the Environment Agency. 

Major development.  - 10+ residential dwellings or greater than half a hectare 

- Office/Light Industrial/General Industrial: 1 hectare (10,000m2) or greater 

- Gypsy/Traveller site: 10 or more pitches 

Minor Development. Smaller development than requirements stated for Major Development. 

MTP. Medium Term Plan. 

NGR. National Grid Reference 

NRD National Receptor Dataset.   

Ordinary Watercourse.  A watercourse managed and maintained by a Local Authority. 

PCC Plymouth City Council 

PCC Historic Event. This is a flood related problem reported to Plymouth City Council.   

PFRA. Preliminary Flood Risk Assessment 

PTH Plymouth Transport and Highways 

SDADCAG South Devon & Dorset Coastal Authorities Group 

SFRA. Strategic Flood Risk Assessment 

SMP Shoreline Management Plan 

SWW South West Water plc 

SWW flood record. A flood related problem recorded by South West Water 

WFD Water Framework Directive 
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: Data Sources 
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E.1. The following data was used in the assessment of flood risk in the catchment 

maps. 

Reports and Studies: 

Plymouth Coastal Modelling JBA 2018 

Shoreline Management Plan Review (SMP2) Durlston Head to Rame Head Halcrow 2011 

Plymouth Flood Appraisal Stage II Stonehouse Feasibility Study Amey 2012 

Plymouth - Preliminary Flood Risk Assessment (PFRA) Amey 2010 

Plymouth Level 2 Strategic Flood Risk Assessment JBA 2008 

Strategic Flood Risk Assessment Pell Frischmannn 2006 

   

GIS Data: 

Flood Zone Maps 2 & 3 Environment Agency 

Areas Benefitting from Defences Environment Agency  

Problem Drainage Areas Environment Agency 

River & Watercourse network Environment Agency 

NFCDD (National Flood and Coastal Defence Database) Environment Agency   

Risk of Flooding from Surface Water  Environment Agency   

Risk of Flooding from Surface Water 1 in 30 year return period Environment Agency   

Risk of Flooding from Surface Water 1 in 100 year return period Environment Agency   

Risk of Flooding from Surface Water 1 in 1000 year return period Environment Agency   

Historic Flood Events Plymouth City Council 

Recorded Flood Events South West Water 

Watercourse culverts Amey 

Arc Hydro ‘rolling ball’ modelling JBA 

Critical Services  Plymouth City Council 

Traffic Sensitive Routes Plymouth City Council  

  



Document 

Title:   
Local Flood Risk Management Strategy Part 2 - Technical Guidance 

 

 

Doc ref: EDG19/004/LFRMS-02 Rev. 2 16 September 2019 

- 82 - 
Plymouth Local Flood Risk Management Strategy. 

Protecting People, Places and Property https://www.plymouth.gov.uk/emergencies/severeweather/flooding 

 

: EA Sutton Harbour 

Development Guidance  
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: Flood Defence 

Consent Application Process 
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: Additional Flood Risk 

Mapping 
Areas at risk from tidal flooding 
Location of coastal defence assets included in Shoreline Asset Register 
Fluvial flood outline 0.1% AEP and Integrated Urban Drainage catchments 
Fluvial flood outline 0.1% AEP and locations of critical culverts 
Surface water flood outline (1% AEP) and locations of critical culverts 
Historic flood locations in Plymouth 
Local flood risk catchments showing key areas at risk of flooding 
Areas identified by the Environment Agency as Critical Drainage Areas 
Locations of Critical Culverts 
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 Coastal Modelling 

Study Extracts 
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Extracts from the Plymouth Coastal Model for Sutton Harbour 

(Study by: JBA Consulting for the Environment Agency, August 2018) 

 

Wave overtopping locations (Sutton Harbour) 

 

 
 
  

Table I1 shows the 0.5% AEP ('critical event') parameters for each defence toe (present day): 

 

 

 

 

 

 

Table I2 
Range of wave parameters derived from the emulation analysis at the Sutton Harbour defences over a 

range of return periods: 

Defence EPOCH Guidance 
Wave height 

(m) 
Wave period 

(sec) 
Direction 

Water level 
(m) 

Defence crest level 
(mAOD) 

52 - West Pier 2015 UKCP09 0.84 - 1.75 3.9 - 5 S 1.74 - 3.58   

  2065 UKCP09 1.31 - 1.54 4 - 4.4 S 3.43 - 3.72 4.4 

  2115 UKCP09 1.17 - 1.8 4.1 - 4.5 S 3.73 - 4.51   

  2115 NPPF 1.34 4.1 S 4.54   

53 - radial 
gate 

2015 UKCP09 0.85 - 1.81 3.3 - 4 S 2.74 - 3.44 4 

  2065 UKCP09 1.83 - 2.1 4 - 4.2 S 3.12 - 3.3   

  2115 UKCP09 0.22 - 0.72 4.2 - 8.6 S 4.27 - 4.48   

  2115 NPPF 1 3.8 S 4.61   

54 - east quay 2015 UKCP09 0.84 - 1.61 3.9 - 5.7 S 1.45 - 3.8 4.9 

  2065 UKCP09 1.29 - 1.67 4.4 - 4.6 S 3.4 - 4.06   

  2115 UKCP09 0.78 - 1.74 4.4 - 12.2 S 3.84 - 4.67   

  2115 NPPF 2.06 4.8 S 4.03   

Table I1  

Defence  

Wave Conditions 

Wave 
Height (m) 

Hs 

Wave 
Period (s) 

Tp 

Wave 
Direction (o) 

Water Level 
(mAOD) 

WO_52 - West Pier 1.56 4.3 166 2.95 

WO_53 - radial gate 1.43 3.9 182 3.17 

WO_54 - East quay 1.47 4.6 195 2.96 
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Table I3 
Projected changes in conditions for the climate change scenarios as 
per the UKCP09 and NPPF guidance: 

Guidance Epoch 
Estimated 
sea level 
rise (m) 

Estimated increase in 
wind speed and wave 

height (%) 

UKCP09 
2065 0.328 10% 

2115 0.761 10% 

NPPF 2115 1.06 10% 

 

  

 

 

  

Table I2 Water level within Sutton Harbour with new defence levels and climate change allowance 

Location 
Wall level 
(mAOD) 

Water level (mAOD) 

2065 (UKCP09) 2115 (UKCP09) 
2115 

(NPPF) 

1% 0.50% 0.10% 1% 0.50% 0.10% 0.50% 

Sutton 
Harbour 

4.00 3 3.17 3.44 3.63 3.96 4.36 4.56 

4.51 2.61 2.61 2.74 2.66 2.82 2.85 2.97 

4.81 2.57 2.57 2.58 2.66 2.8 2.8 2.86 

Wave overtopping rates derived for the baseline and raised wall scenarios for the 
AEP events for epochs 2065 and 2115 according to UKCP09 and NPPF guidelines 
for climate change 

 

Figure I1: 
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Site Location This standing advice applies to property developments located in 

Environment Agency Flood Zone 1 and identified as being at a low risk from 

fluvial, tidal and surface water flooding.  

 

This advice summarises technical guidance for surface water drainage as 

published in the Plymouth Local Flood Risk Strategy Management Plan Part 

2 – Technical Guidance. 

 

Flood risk maps can be found by visiting the Long Term Flood Risk 

Assessment page at .gov.uk. 

Drainage 

Design 

Standard 

All developments require a surface water drainage system that provides a 1 

in 100 year return period (1% AEP) design standard with a 40% allowance 

for climate change.  

 

Calculations and or modelling data should be produced in support of any 

drainage design showing that the defences and drainage system are 

designed to the required standard. 

Drainage 

Design 

Hierarchy 

Surface water from the proposed development should be discharged to a 

separate surface water drainage system which should be discharged 

according to the following hierarchy:  

 Discharge to a waterbody (if available and with sufficient capacity).  

 Infiltration  

 Discharge to a surface water sewer, highway drain or culverted 
watercourse with attenuation as required. 

Evidence should be provided that demonstrates that these options have 

been assessed and appraised.  Requirements for each option are discussed 

below. 

Driveways Replacing grass and plant beds with concrete and asphalt surfaces means 

that water does not soak into the ground and the combined effect of these 

can increase the risk of flooding. 

 

If the surface to be covered is more than five square metres planning 

permission will be needed for laying traditional, impermeable driveways that 

do not provide for the water to run to a permeable area. 

 

Opportunities to prevent surface water run off from driveways should be 

taken, such as permeable (or porous) surfacing, gravel, permeable concrete 
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block paving or porous asphalt, or directing to a lawn or border to drain 

naturally. 

 

Reference should be made to “Guidance on the permeable surfacing of front 

gardens” published by the Department for Communities and Local 

Government, 2008. 

Critical 

Drainage Areas 

A Critical Drainage Area is defined by the Environment Agency as where the 

existing surface water sewerage system is at or close to capacity. This is 

applicable to the majority of Plymouth and requires reduced rates of surface 

water discharge in order to mitigate and reduce the risk of flooding from 

surcharged sewers to other properties. 

In a Critical Drainage Area, surface water discharge rates should be limited 

to 1 in 10 year greenfield run off rates.  

 

A plan identifying the Critical Drainage Areas in Plymouth is shown below. 

 

Discharge to a 

Waterbody 

Surface water may be discharged to a watercourse, estuary or the sea, 

subject to approval from the relevant authority. 
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Discharge rates may be unlimited providing there is sufficient capacity in the 

watercourse and is shown to not increase flood risk downstream. 

For tidal waters the design standard of the drainage system should not be 

compromised by tidal levels.  

 

New outfalls may require a Flood Defence Consent for Ordinary 

Watercourses, or an Environment Agency Permit. 

 

Measures should be taken to eliminate pollution of the receiving waterbody 

from surface water. 

Infiltration The Plymouth Local Flood Risk Management Strategy requires that 

infiltration tests should be completed in accordance with BRE365, located 

where the proposed soakaway devices are to be situated and below any 

made ground. It’s recommended that the test sites are shown clearly on a 

plan. 

 

For infiltration drainage systems, a ground investigation study should assess 

and confirm the anticipated path the water will take having been discharged 

to the proposed soakaway.  This is to confirm that water will not follow a 

pathway that ultimately impacts upon third party land or property. 

 

Proposed soakaways should be located not less than 5m from buildings or 

roads.  

Surface Water 

Sewer 

Evidence should be submitted to show that discharge to a waterbody and 

infiltration are not feasible.  

SWW should be consulted for any drainage strategy that proposes to 

connect to the existing SWW sewerage system.   

 

Written confirmation from SWW should be submitted, including agreed 

surface water discharge rates before the drainage proposals are accepted.  

 

Surface water should be discharged in a separate surface water system, 

and discharge rates should be limited to 1 in 10 year greenfield run off rates 

with on site attenuation required to store surface water volumes over and 
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above these rates to a 1 in 100 year return period standard of protection with 

a 40% allowance for climate change.  

 

Appropriate measures to reduce the risk of pollution from access roads and 

parking areas should be included. 

Combined 

sewer 

For properties currently discharging to a combined sewer, either directly or 

indirectly, options should be explored to enable the surface water to be 

removed from the combined sewer.  

 

Discharging surface water to a combined sewer is strongly discouraged by 

SWW as it can increase the risk of surcharged sewers downstream.  

 

In the event that SWW approves the discharge to a combined sewer, 

evidence will be required that all other options are not technically feasible.   

 

Discharge rates are limited to 1 in 10 year greenfield run off rates with on 

site attenuation required to store surface water volumes over and above 

these rates to a 1 in 100 year return period standard of protection with a 

40% allowance for climate change.  

 

In order to facilitate the future separation of surface water from the combined 

and foul sewer, a difference of 300mm is required between invert levels of 

the surface water sewer and foul/combined sewers.  

Exceedance 

Flows 

In an extreme event that exceeds the design standard, a surface water 

exceedance flow route should be identified on a plan that shows the route 

exceedance flows will take both on and off site and demonstrating that these 

flows do not increase the risk of flooding to properties on and off the site and 

or to Third Party Land including the Public Highway. Exceedance flows 

should be intercepted and contained on site as far as this is reasonably 

practicable and safe to do so, ensuring that flows are  directed away from 

public access areas. 

Construction A construction environment management plan incorporating method 

statements should be submitted to demonstrate how the new drainage 

system and water environment is protected during demolition and 

construction. 
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Maintenance Details should be submitted of how and when the system is to be managed 

and maintained, and any future adoption proposals should be submitted. 

 

Flood Risk Strategy 

Plymouth City Council’s Local Flood Risk Management Strategy for this area aims to improve 

capacity of combined sewerage systems and reduce the risk of flooding from surface water run off.  

Any opportunity to achieve these aims as part of these works should be explored, also to protect 

against increases in flood risk due to future climate change.  

 

The Plymouth Local Flood Risk Management Strategy Part 1 (April 2017) contains a strategic level 

overview of the management of flood risk in Plymouth.  Technical guidance for flood risk and 

drainage has been issued in the Plymouth City Council report Local Flood Risk Management 

Strategy Part 2 - A Technical Design Guide (April 2017). 
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 Draft Standing Advice 

for Solar Photovoltaic Arrays 
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Devon County Council’s Flood and Coastal Risk Management Team 

Draft Standing Advice for Solar Photovoltaic Arrays 

Construction 

Exceptional care will need to be taken during the construction of these sites because the ground surface is 

likely to be cultivated or severely disturbed by plant movement and left with exposed soil. As a result, there is 

great potential for soil erosion and the concentration of downslope flows in rills or gullies, as well as water 

quality issues for any downstream receiving watercourse or agricultural land. 

Devon County Council’s Flood and Coastal Risk Management Team therefore strongly recommends that no 

work is undertaken until a wide perimeter cross-contour vegetated swale is constructed around the 

downstream boundary of the site. It is essential that these swales are constructed to intercept flows and limit 

the aforementioned impacts to the nearby watercourses and surrounding agricultural land. 

Ancillary Buildings 

Any ancillary buildings on the site, such as inverter cabins or substations, will likely contribute to the 

perturbed surface water runoff, and without sufficient control measures, will exacerbate the concentration of 

downslope flows and soil erosion. 

As a means of controlling these impacts, filter strips should surround the concrete bases of the ancillary 

buildings to capture any runoff from the roofs, which should in turn be conveyed to the wide cross-contour 

perimeter swale around the downstream boundary of the site. 

Access Tracks 

The movement of plant across these sites is likely to further disturb the ground surface and contribute 

significantly to soil erosion and water quality issues downstream/downslope. 

Any access tracks across the site should therefore be constructed with permeable materials which can be 

demonstrated to withstand the significant loadings of the machinery required for the construction of these 

sites. In order to manage any surface water exceedance from the permeable tracks, further swales should 

be incorporated to convey the water to the cross-contour perimeter swale at the downstream boundary of the 

site in order to maintain downstream/downslope water quality. 

Vegetation 

Concentrated runoff from the panels is likely to lead to erosion of the ground surface below, contributing 

significantly to water quality issues downstream/downslope. 

Tussock grasses should dominate around and beneath the photovoltaic panels to limit soil erosion caused 

by runoff from the panels. Allowing the site to naturally colonise is likely to leave the soil surface significantly 

vulnerable to erosion, particularly during intense precipitation events. It is also imperative that these grasses 

are maintained regularly when the site is operational as the soil structure and the quality of the downstream 

watercourse or agricultural land will greatly depend on this. 
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It is strongly advisable that the reader consults Natural England’s Technical Information Note (TIN101), 

‘Solar Parks: Maximising Environmental Benefits’, for further information on the vegetation and soil quality 

issues associated with these developments. The above document can be accessed through the National 

Archives at the following address: http://publications.naturalengland.org.uk/publication/32027. 

Ordinary Watercourses 

Ordinary watercourses which run through the site may need to be crossed to enable ground works to take 

place. 

If any temporary or permanent works take place within these watercourses (such as an access culvert or 

bridge), Land Drainage Consent will need to be obtained from Devon County Council’s Flood and Coastal 

Risk Management team prior to any works commencing. Details of this procedure can be found at: 

https://new.devon.gov.uk/floodriskmanagement/land-drainage-consent/. 


