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7.

Flooding

The risk of flooding is a major issue for many development sites. Since the publication of the 2005 Essex Design
Guide flooding and sustainable drainage systems are now major material considerations for any planning
application. The following pages set out the key design principles, risk and standards that should be applied
when addressing flooding.
Key Messages
• Flood risk should be managed through the control of surface water runoff and the proper
maintenance and protection of the natural water cycle.
• The quality of surface runoff must be managed to avoid and control pollution.
• Flood management and sustainable drainage systems can be used to create and sustain natural
environments.
• Flood management and sustainable drainage can be used to create sustainable communities that
offer a better quality of life to residents.
Key Questions
• What is SuDS?
• When should SuDS be incorporated into a development?
• What is an ‘ordinary watercourse’
• When is watercourse consent required?
• What considerations should be made during the design process with regard to flooding?

What are Sustainable Drainage Systems?
7.1 Sustainable Drainage Systems (SuDS) are not new. They are, quite simply, nature’s way of dealing with
rainfall.
7.2 At its simplest, rain falling on the land may evaporate or be absorbed into the soil, nourishing the natural
habitat. Otherwise, it flows overland into ponds, ditches, watercourses and rivers, helping to sustain life
by replenishing water resources.
7.3 It is only recently that the balance of this natural water cycle has been disrupted. Modern urban
development with its houses, roads and other impermeable surfaces has increasingly altered the way
that rainwater finds its way into our soils, rivers and streams. Surface water has for many years been
collected and piped directly into our ditches and rivers. Conveying water away as quickly as possible
from a development may adequately protect the immediate development from flooding but increases the
risk of flooding occurring downstream. This unsustainable approach to surface water drainage, together
with the potential effects of a changing climate, has contributed to some very serious consequences on
life, property and the environment – as evidenced by the disastrous flooding experienced throughout the
UK during the summer of 2007.
7.4 A return to more natural, sustainable methods of dealing with surface water from development has benefits
for:
• Water quality – SuDS can help prevent and treat pollution in surface water runoff, protecting and
enhancing the environment and contributing towards Water Framework Directive objectives.
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• Amenity – SuDS can have visual, recreational and sociological benefits for the community.
• Biodiversity – SuDS can provide the opportunity to create and improve habitats for wildlife,
enhancing biodiversity.

What are SuDS? (adapted diagram from CIRIA SuDS Manual C753, 2015)

7.5 The Essex SuDS Design Guide (2016) forms the local standards for Essex and, together with the National
Standards, strongly promotes the use of SuDS, which help to reduce surface water runoff and mitigate
flood risk.
7.6 The National Planning Policy Framework (NPPF) provides support for decision-making in relation to SuDS
through two key paragraphs:
7.7 Paragraph 103: When determining planning applications, local planning authorities should ensure flood
risk is not increased elsewhere and only consider development appropriate in areas at risk of flooding
where, informed by a site-specific flood risk assessment following the Sequential Test, and if required
the Exception Test, it can be demonstrated that:
• within the site, the most vulnerable development is located in areas of lowest flood risk unless there
are overriding reasons to prefer a different location; and
• development is appropriately flood resilient and resistant, including safe access and escape routes
where required, and that any residual risk can be safely managed, including by emergency planning;
and it gives priority to the use of sustainable drainage systems.
7.8 A site-specific flood risk assessment is required for proposals of 1 hectare or greater in Flood Zone 1; all
proposals for new development (including minor development and change of use) in Flood Zones 2 and
3, or in an area within Flood Zone 1 which has critical drainage problems (as notified to the local planning
authority by the Environment Agency); and where proposed development or a change of use to a more
vulnerable class may be subject to other sources of flooding.
7.9 Paragraph 109: The planning system should contribute to and enhance the natural and local environment
by:
• preventing both new and existing development from contributing to or being put at unacceptable
www.essexdesignguide.co.uk
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risk from, or being adversely affected by unacceptable levels of soil, air, water or noise pollution or
land instability.

Sustainable Development
7.10 Appropriately designed, constructed and maintained SuDS support the ideal of sustainable development.
SuDS are more sustainable than conventional surface water drainage methods as they can mitigate many
of the adverse effects that storm-water runoff has on the environment. This can be achieved by:
• reducing runoff rates, thereby lessening the risk of flooding downstream;
• minimising additional runoff emanating from urban development, which could exacerbate the risk of
flooding and impair water quality;
• encouraging natural groundwater recharge (as appropriate) and so reduce the impact on aquifers
and rivers;
• reducing pollution risks associated with development;
• contributing to and enhancing the amenity and landscape of an area, thereby promoting community
involvement, enjoyment & recreational opportunities; and
• providing habitats for wildlife and opportunities for biodiversity enrichment.
7.11 SuDS are now the preferred method for managing surface water runoff from a development area. In order
to imitate the natural drainage of a site, a series of drainage techniques (the ‘management train’) should
be employed. These will reduce flow rates and volumes, minimise pollution and so reduce the impact of
the quantity and quality of water emanating from a development. These techniques need to be applied
progressively, from prevention, source control and site control to regional control.

SuDS Management Train (from Susdrain, 2017)

7.12 For more information on the elements of the SuDS management train, refer to Section 1.3 of The SuDS
Manual C753 (CIRIA, 2015)
www.essexdesignguide.co.uk
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Design Criteria
7.13 Design criteria provide a framework for designing a system that can effectively drain an area, protecting
public health and safety, conserving the environment and creating natural habitat where possible.
7.14 The National Standards for SuDS Design set out the required design principles and standards while
providing for local standards that can ensure SuDS design responds to local conditions and priorities.
The Essex SuDS Design Guide builds on the national standards by outlining local expectations within
Essex. Local Planning Authorities may make reference to the local standards in the requirements for
SuDS design within their Local Plans. This provides a consistent approach to dealing with surface water
drainage across the county.
7.15 In the case of site redevelopments, some of the design criteria may not be appropriate and should be
discussed at the pre-application stage.
7.16 In those areas were a Surface Water Management Plan (SWMP) is in place, drainage designs should also
take into account any recommendations made in that plan. Further details on SWMPs can be found
online. If you would like to request a copy of a SWMP for a particular area, email floods@essex.gov.uk
7.17 Positive Examples:
• SuDS being used as part of wider GI. Moor Park, Blackpool. http://www.dsa-ed.co.uk/moor-park.
html
• Small and compact flood solution creating a mini pocket park. http://robertbrayassociates.co.uk/
projects/australia-road/

Local Principles
7.18 Our local principles are intended to supplement the national standards and aid in the evaluation of SuDS
proposals.
7.19 The Essex SuDS Design Guide outlines 12 local principles, which are outlined in brief below:
1. Plan for SuDS
2. Integrate with public spaces
3. Manage rainfall at the source
4. Manage rainfall at the surface
5. Mimic natural drainage
6. Design for water scarcity
7. Enhance biodiversity
8. Link to wider landscape
9. Design to be maintainable
10. Use a precautionary approach
11. Have regard to the historic environment
12. Show attention to detail
7.20 A select few local principles are discussed in more detail below. For more information on the remaining
principles, refer to the Essex SuDS Design Guide (2016)
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Local Principle 1: Plan for SUDS
7.21 SuDS should be considered as early in the planning process as is feasible.
7.22 As SuDS can impact far more visibly and dramatically on a development than conventional drainage, an
integrated and multi-disciplinary approach to site planning and design is the key to a successful SuDS
system.
7.23 Investing in good design and identifying the requirements, issues and opportunities for SuDS in the early
stages of a project is an effort very likely to be repaid in the long-term. The advantages include:
• Early consultation with risk-management authorities can prove extremely useful and save wasted
time later.
• SuDS requirements will inform the layout of buildings, roads and open spaces, which can reduce
land-take and minimise potential conflicts later.
• Where soils vary across the site, SuDS features can be located on permeable soils to reduce the
amount of storage required.
• Existing landscape features can be integrated into designs to reduce costs.
• Water features can be designed and located so as to enhance the desirability of a scheme.
7.24 SuDS planning advice can be provided by the Lead Local Flood Authority. This would preferably be sought
prior to submitting a planning application; however, planning advice can be sought at any time during
the planning application process. This is highly recommended to save time at the formal application
consultation stage. Further information about this service can be found online.
7.25 The opportunity for regional control may be identified if there are existing features on or near to the
development site that could provide downstream management of runoff for numerous sites or a whole
catchment, or if an area has been identified for flood storage in an Action Plan as part of a Surface Water
Management Plan.

SuDS infiltration basins have been integrated with highways at Ravenswood in Ipswich. The scheme is estimated to have
saved over £600,000 in the long-term (Ipswich Borough Council, 2011)
www.essexdesignguide.co.uk
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Local Principle 3: Manage Rainfall at the Source
7.26 Management and conveyance of surface runoff should be kept on the surface as far as possible.
7.27 There are several distinct advantages in using SuDS in the landscape:
• SuDS maintenance can be incorporated as part a typical landscape maintenance specification.
• A range of habitats can be created.
• Obstructions and blockages are more easily detected.
• Creates a visually complex and ever-changing landscape.
• Potential to reduce construction costs.
• Makes the water cycle visible and provides opportunities for contact with nature and education.
• Can be designed as attractive features to enhance urban design.
• Water levels can be more easily monitored.
7.28 Management of surface water on the surface should include provision and allowance for infiltration. As
detailed below, careful risk assessment and a design-led approach to health and safety concerns is often
an effective alternative to fencing around open water.

Sutcliffe Park, London: A common sense approach to health and safety near water (Ian Yarham 2010)

Local Principle 4: Manage Rainfall at the Surface
7.29 Surface runoff should be captured as close to where it falls as possible.
7.30 It is worth emphasising this point. Features such as green roofs, rain gardens, soakaways and permeable
paving treat and store water where it falls. They reduce the storage volumes, flow rates and treatment
stages of features further down the management train.
7.31 As well as considering health and safety and flooding issues, designers should bear in mind how
vegetated SuDS features in close proximity to development will be perceived. In order to slow and treat
runoff effectively, the traditional neatly maintained landscape may need to give way to a more informal
aesthetic. Colours, materials, height of vegetation and edges are some of the elements which can be
manipulated to give the impression that a feature is intended and cared for.
www.essexdesignguide.co.uk
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7.32 Although it cannot (at present) be included in storage calculations, the role of mature leafy trees (albeit
seasonally in the case of deciduous species) in intercepting rainwater before it hits the ground should
not be underestimated.
Local Principle 5: Mimic Natural Drainage
7.33 SuDS networks will be designed to match natural drainage routes, infiltration rates and discharges as far
as possible.
7.34 Designs should work with natural gradients so as to avoid the use of energy-consuming water-pumps
wherever possible. Designs should also minimise the use of man-made materials, giving a softer and
more natural feel to features and promoting infiltration.
7.35 Designing a system to match natural drainage can allow for water management close to the surface. This
has many benefits, including enhanced biodiversity and amenity and the opportunity to monitor features
easily and effectively.
7.36 One of the main underlying principles of SuDS is that they should mimic natural processes; there is
therefore a presumption in favour of systems that avoid the use of pipes or storage tanks. Vegetated
SuDS should usually be given priority over pure engineering solutions as their operation is easier to
observe and maintain. Below-ground features are not sustainable in the long-term as they are not easily
maintainable and have a limited life in comparison to grassed and more natural systems. SuDS systems
that are reliant on electricity or any kind of pumped system requiring specialised maintenance are to be
avoided.
Local Principle 9: Design to be Maintainable
7.37 Consideration should be given to ease of access and waste generation when designing SuDS.
7.38 It is extremely important to consider maintenance requirements for SuDS from the outset. It is essential
to consider how features can be accessed, who will be responsible for maintaining them and how much
maintenance is likely to cost. Good management and design go together.
7.39 The requirements of the adopting body should also be considered during the design process, to ensure
site-specific drainage strategies that are compliant with the requirements of the Lead Local Flood
Authority (LLFA) and adopting organisations. This can be discussed early in the design stage through the
application advice service offered by the LLFA. Further information on this service can be found online.
7.40 SuDS must be designed to provide sufficient access for maintenance. In some instances, this will mean
careful consideration to the extent of fencing, provision for gates, the location of drop kerbs to provide
access for maintenance vehicles and the extent to which permanently wet features may limit crossing.
A minimum easement of 3m on both sides of SuDS features should also be accounted for, to allow
maintenance vehicles to access SuDS in areas of private land.
7.41 When undertaking the maintenance of SuDS, waste will be generated. This will be predominantly grass
and other vegetation, and may be managed on-site in wildlife piles. The requirements of the relevant
waste management legislation remain in place. These considerations gain particular sensitivity when
waste is disposed-of off-site.
7.42 SuDS on industrial sites will need to dispose of hazardous waste separately. It is also important to comply
with the duty-of-care requirements of the waste management legislation. This means that silt should only
be removed from site by authorised carriers and should be taken to authorised disposal locations.
7.43 For more information relating to waste management licences, refer to the Environment Agency website.
www.essexdesignguide.co.uk
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Local Standards
7.44 The Essex County Council SuDS Local Standards are intended to supplement the national standards
through more aspirational criteria relating to hydrology and water quality (local standard 1 and local
standard 2). In addition, some of the local standards relate to the design of individual SuDS features.
7.45 The Essex SuDS Design Guide outlines 16 local standards in total:
• Hydraulics
• Water quality
• Green roof design
• Soakaway design
• Filter strip design
• Filter trenches and drain design
• Swale design
• Bioretention design
• Pervious pavement design
• Geocellular structures design
• Infiltration basin design
• Detention basin design
• Pond design
• Wetland design
• Rainwater harvesting design
• Greywater recycling design
7.46 These are outlined in more detail below. For more information and case studies, refer to the Essex SuDS
Design Guide (2016).
Local Standard 1: Design for Water Quantity
7.47 SuDS must be designed to ensure that developments and occupants are protected from flooding, and that
off-site flood risk is not increased. Where possible, SuDS should aim to reduce the overall risk of flooding
off-site and to drain (by preference) via infiltration, in accordance with the drainage hierarchy contained
in Approved Document H of the Building Regulations.
Runoff rate
7.48 Unlike developed areas, greenfield sites generally produce no measurable runoff during small rainfall
events (up to 5mm). Receiving streams and rivers are likely to be under greater stress during summer
months, with lower available dilution levels reducing their capacity to accommodate polluted inflow. In
order to mitigate against this, SuDS should be designed so that runoff does not occur for the first 5mm of
any rainfall event for 80% of summer events and 50% of winter events.
7.49 In all cases, including on brownfield sites, runoff should where possible be restricted to the greenfield
1-in-1 year runoff rate during all events up to and including the 1-in-100 year rainfall event with climate
change. An alternative approach would be for discharge rates to be limited to a range of greenfield rates,
based on the 1-in-1, 1-in-30 and 1-in-100 year storm events. However, the use of this method to restrict
discharge rates would also require the inclusion of on-site long-term storage, sized to take account of
the increased post-development volumes, discharging at no greater than 2l/s/ha. While the latter is
acceptable, it is still this council’s preference that the former approach is used wherever possible. If
this is deemed unachievable, evidence must be provided and developers should still seek to achieve
www.essexdesignguide.co.uk
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no increase in runoff from greenfield sites and a 50% betterment of existing runoff rates on brownfield
sites (provided this does not result in a runoff rate less than greenfield). The runoff rate should be
calculated based on the area that will be draining via the proposed SuDS and will subsequently be
the same area that is used to calculate the required storage (before an allowance for urban creep is
applied). Unrestricted rates will only be allowed where the outfall is to a tidal estuary. If a Surface Water
Management Plan has been produced for the area, it may set out further advice on allowable runoff
rates.
7.50 It should be noted that rates should not be limited to 5l/s on the basis that lower rates may cause
blockage. Historically 5l/s was applied to an outlet where Qbar was lower than 5l/s, as most devices
would require an outlet orifice size smaller than 50mm, which would increase the susceptibility of
blockage and failure. Vortex flow-control devices are now available that can be designed to discharge
at 1l/s with a 600mm shallow-design head, and which still provide an orifice of more than 50mm in
diameter. In order to further reduce the risk of blockage, drainage systems should be designed in such
a way that materials that may cause blockage are removed from the system before they reach the flow
restriction.
7.51 Greenfield runoff rates should be calculated using the ICP SuDS method contained in Micro Drainage;
otherwise, the IH124 method for a site of 50ha should be applied and reduced down proportionately
in accordance with the site size. For brownfield sites, the Modified Rational Method should be used to
calculate the peak brownfield rate. Alternatively, runoff from a brownfield site can be estimated using
the urbanisation methods within the ReFH2 software. For brownfield sites, at the outline stage of the
application process, an estimate can be made based on an assumed rainfall intensity of 50mm/h.
However, during detailed drainage design, outfall rates should be expressed in litre/second (l/s) for the
1-in-1 year, 1-in-30 year and 1-in-100 plus climate change events.
Runoff volume
7.52 The aim of long-term storage is to ensure that any volumes leaving the site above the greenfield runoff
volume discharge at 2l/s/ha. The same should be achieved for brownfield sites unless this can be shown
to make the development unviable.
Storage volume
7.53 When planning the layout of SuDS, sites should take into account topography and make best use of low
points for storage.
7.54 The preference is for all rainfall events up to the 1-in-100 plus climate change to be stored within SuDS.
However, should this be considered unfeasible, storage should be provided for the 1-in-30 year event,
with greater flows managed in suitable exceedance areas. An additional 10% of impermeable area
should be accounted for, to cater for urban creep, unless this is not appropriate for the proposed
development use. For outfall to a tidal estuary, SuDS should be sized to accommodate storm runoff
during times when the outfall is tide-locked. The storage provision should be calculated by modelling
a 1-in-100 inclusive of climate change rainfall event and 1-in-20 inclusive of climate change tidal event
coinciding.
7.55 Applications should demonstrate how the required storage of surface water will be achieved. If the design
event volumes cannot be contained within SuDS, drainage designers must demonstrate how additional
flows will be managed through exceedance flow routes, avoiding risk to people or property and with all
flows contained on-site. Storage should half-empty within 24 hours wherever possible. If the storage
required to achieve this via infiltration or a restricted runoff rate is considered to make the development
www.essexdesignguide.co.uk
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unviable, a longer half-emptying time may be acceptable. An assessment of the performance of the
system and the consequences of consecutive rainfall events occurring should be provided. Subject to
agreement with the LLFA, ensuring that drain-down in 24 hours provides room for a subsequent 1-in-10
year event may be considered acceptable.
7.56 Unless sufficient pre-treatment has been provided, certain SuDS features may require the incorporation
of a sediment forebay to capture sediment and ensure the feature does not silt-up. This will also ensure
that maintenance activities for sediment removal can be more easily undertaken. Sediment forebays
should provide an additional 10% attenuation volume to allow for a level of silting-up, thereby ensuring
this does not result in a reduction to the available storage volume.
7.57 Safe conveyance routes and overflow flood storage areas must be established and agreed with the SuDS
Team for the 1-in-100 year rainfall event with an allowance for climate change.
7.58 If runoff cannot be restricted to the greenfield 1-in-1 year event for all events, long-term storage should be
provided to achieve the same result. The aim of long-term storage is to ensure that any volumes leaving
the site above the greenfield runoff volume discharge at 2l/s/ha. The same should be achieved for
brownfield sites unless this can be shown to make the development unviable.
7.59 On 19 February 2016, central government published ‘Flood risk assessments: climate change allowances’
which provides updated climate change figures that should be used for flood risk assessments and
drainage strategies. Key changes include new peak rainfall intensity figures. Essex County Council takes
a risk-averse approach to flooding; it is therefore necessary to use the ‘upper end’ figures shown in the
table below as a basis for estimates and calculations (estimates based on the 90th centile are likely to
be sufficient for 90% of climate change scenarios). It should be noted that climate change allowances for
peak river flows have also been adjusted. These may affect the areas on the site that are suitable for use
for attenuation storage during a rainfall event and the surcharging of the outfall, and should be taken
into account when designing a drainage scheme in areas at risk of fluvial flooding.
Applies across all of Total potential change
Total potential change
England
anticipated for 2010 to 2039 anticipated for 2040 to
2059

Total potential change
anticipated for 2060 to 2115

Upper end

40%

10%

20%

7.60 Peak rainfall intensity allowance in small and urban catchments (use 1961 to 1990 baseline).
7.61 Further information on the updated climate change allowances can be found online.
Local Standard 2: Design for Water Quality
7.62 The level of pollution found within surface water runoff will depend on the nature of the development
from which it arises, the time since the last rainfall event and the duration and intensity of rainfall.
7.63 An appropriate ‘train’ of SuDS components must be installed to reduce the risk of pollutant entering
watercourses via runoff from developed sites. Interception storage should be used as part of the
treatment train to ensure that pollutants are managed at source, which will reduce the risk of them
contaminating water bodies. Following the SuDS Management Train hierarchy, a series of drainage
techniques should be designed into the development layout. A successful system will see pollution
incrementally reduced at each stage.
www.essexdesignguide.co.uk
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7.64 Treatment options to address pollution issues include:
• Infiltration, i.e. infiltration basins and soakaways.
• Filtration, i.e. filter strips, filter trenches and drains.
• Detention basins and ponds.
• Permanent ponds.
7.65 These options reduce pollution either by filtering out pollutants or by reducing flow rates to encourage
deposition of any contaminants. Polluted surface water runoff should not run directly into permanent
ponds, so as to protect biodiversity and amenity and prevent maintenance problems caused by heavy
silts and oil.
7.66 The amount of treatment stages required within the SuDS train will depend on the nature of the site. In
most cases a simple indices approach can be applied to pollution risk – this should be based on the
approach outlined in the updated SuDS Manual C753. In some cases, a more detailed risk assessment
may be needed to assess high-risk sites.
7.67 The varied nature of the pollutants that affect development mean that treatment may need to be provided
by the use of a range of different features with different treatment properties. When selecting features,
it is important to minimise the risk of remobilisation and washout of any pollutants. Although some
gullypots and catchpits can trap sediment, their performance is linked closely to the regularity of their
maintenance. There is a significant risk of pollutants contained within them being dislodged and washed
downstream; for this reason Essex County Council does not consider them an appropriate form of
treatment.
7.68 Detailed guidance on water quality and treatment stages: chapters 4 and 26 of The SuDS Manual C753
(CIRIA, 2015).
Local Standard 3: Design of Green Roofs
7.69 A multi-layered system that covers the roof
of a building with vegetation/landscaping/
permeable car parking over a drainage layer.
These features will not be considered for
adoption.
• Designed for interception storage
• Minimum roof pitch of 1-in-80, maximum
1-in-3.
• Multiple outlets to reduce risk from
blockages.
• Lightweight soil and appropriate
vegetation.

www.essexdesignguide.co.uk

174

The Essex Design Guide
2018 Edition V.1

Local Standard 4: Design of Soakaways
7.70 Square or circular excavations, filled with
aggregate or lined with brickwork, or pre-cast
storage structures surrounded by granular
backfill.
• Should be designed for the 1-in-100 year
rainfall event as a minimum.
• Infiltration testing carried out in
accordance with BRE Digest 365.
• Fill material should provide >30% void
space.
• Base of soakaway at least 1m from
groundwater level.
• Minimum of 5m away from foundations.
Local Standard 5: Design of Filter Strips
Vegetated strips of land designed to accept overland
sheet flow.
• Recommended minimum width of 6m.
• Runoff must be evenly distributed across
the filter strip.
• Slopes not exceeding 1-in-20, minimum of
1-in-50.

Local Standard 6: Design of Filter Trenches and Drains
Shallow excavations filled with stone to create
temporary surface water attenuation.
• Excavated trench 1-2m deep filled with
stone aggregate.
• Effective upstream pre-treatment to remove
sediment and fine silts.
• Infiltration should not be used where
groundwater is vulnerable or to drain
pollution hotspots.
• Observation wells and/or access points
for maintenance of perforated pipe
components.
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Local Standard 7: Design of Swales
Linear vegetated features in which surface water can
be stored or conveyed. Can be designed to allow
infiltration where appropriate.
• Limit velocities during extreme events to
1-2 m/s.
• Maximum side slopes of 1-in-3 where soil
conditions allow.
• Minimum base width of 0.5m.

Local Standard 8: Design of Bioretention
Shallow landscaped depressions or pre-cast units
which rely on engineered soil and vegetation to
remove pollution and reduce runoff.
• Sufficient area to temporarily store the
water quality treatment volume.
• The water quality treatment event should
half-drain within 24hrs to provide adequate
capacity for multi-event scenarios.
• Minimum depth to groundwater of 1m if
unlined.
• Overflow/bypass facilities for extreme
events.

Local Standard 9: Design of Pervious Paving
Permeable surface allowing rainwater to infiltrate
through into underlying layer where it is temporarily
stored.
• Pervious sub-base to be structurally
designed for site purpose.
• Temporary sub-surface storage must
provide infiltration and/or controlled
discharge.
• Geotextile may be specified to provide
filtration treatment.
• Surface infiltration rate should be an order
of magnitude greater than the design
rainfall intensity.
www.essexdesignguide.co.uk
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Local Standard 10: Design of Geocellular Structures
Modular geocellular systems with a high void ratio
that can be used to create below-ground infiltration
(soakaway) or storage device.
• Standard storage design using limiting
discharges to determine storage volume.
• Structural design should be to relevant
standards for appropriate surface loadings.
• Use appropriate geotextile (for infiltration)
or geomembrane (for storage).

Local Standard 11: Design of Infiltration Basins
Vegetated depressions designed to store runoff and
allow infiltration gradually into the ground.
• Pre-treatment is required to remove
sediments and fine silts.
• Infiltration should not be used where
groundwater is vulnerable or to drain
pollution hotspots.

Local Standard 12: Design of Detention Basins
Surface storage basins that provide attenuation of
storm-water runoff and facilitate settling of particulate
pollutants. They are normally dry and may also
function as a recreational facility.
• Maximum side slopes of 1-in-4.
• Bioretention and/or wetland/micropools at
outlets for enhanced pollution control.
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Local Standard 13: Design of Ponds
Provide storm-water attenuation and treatment.
Permanent pools to support aquatic vegetation.
Retention time promotes sediment removal.
• Permanent pool for water quality treatment
and temporary storage volume for flow
attenuation.
• Maximum water depth for open water areas
of 1.2m.
• Maximum side slopes of 1-in-3.

Local Standard 14: Design of Wetlands
Shallow ponds and marshy areas for attenuation and
water treatment. Aquatic vegetation and extended
detention allow sediments to settle.
• Shallow, temporary storage for attenuation.
• Sediment forebay or equivalent upstream
pre-treatment.
• Combination of deep and shallow areas
(maximum depth <2m).
• Length-to-width ratio of greater than 3-in-1,
shallow side slopes.

Local Standard 15: Design of Rainwater Harvesting
Rainwater harvesting is the process of collecting and
using rainwater. If designed appropriately the systems
can be used to reduce the rates and volumes of runoff.
For more information see Appendix 1 of the Essex SuDS
Design Guide (2016).
Can range from complex district-wide systems to
simple household systems linked to a water butt.
Most simple rainwater harvesting systems are
relatively easy to manage.
Rainwater harvesting systems can be combined with
greywater recycling systems to form an integrated
process.
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Local Standard 16: Design of Greywater Recycling
Greywater recycling is the reuse of waste water
collected from showers, baths, washbasins, washing
machines and kitchen sinks. For more information see
Appendix 1 of the Essex SuDS Design Guide (2016).
• Common features include a tank if storing
water, a pump, a distribution system and,
where it is needed, some sort of treatment.
• Greywater stored for any length of time has
to be treated, as otherwise it deteriorates
rapidly.

What Are Watercourses?
7.71 Watercourses fulfil many roles in today’s environment. They provide drainage for developed and
agricultural land and can be vital water resources, while some also have important recreational value.
They are important features of the landscape and provide habitats for a wide variety of wildlife. It is
therefore important that watercourses and their associated habitats are protected and enhanced for the
benefit of present and future generations.
7.72 Essex County Council considers it beneficial for watercourses to remain open wherever possible for both
flood defence and environmental purposes. Culverting can exacerbate the risk of flooding, increase
maintenance requirements and create difficulty in pollution detection. It also destroys wildlife habitats,
damages a natural amenity and interrupts the continuity of a watercourse.
7.73 In considering any development proposals, the objective is to retain open watercourses with a corridor of
open land on both sides. This maintains a flood channel and creates a valuable environmental feature
which can enhance the site and be easily maintained. Developers are also encouraged to incorporate
existing open watercourses, or create new ones, within their site design. Such features are of particular
importance to wildlife because they provide valuable open land in developed areas. Where possible, the
removal of culverts will be encouraged to restore a more natural river environment.
7.74 Nevertheless, there may be cases where culverting is unavoidable – for example, short lengths for
access purposes or where highways cross watercourses. In such cases, the length involved should be
restricted to a minimum, the hydraulic and environmental design assessed, and appropriate mitigating
enhancements to the surrounding environment included.
7.75 What Is an Ordinary Watercourse?
7.76 An ordinary watercourse is a watercourse which does not form part of a main river and may not hold water
all the time. Ordinary watercourses may take the form of:
• rivers
• streams
• ditches
• drains
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•
•
•
•
•

culverts
dikes
sluices
sewers
passages through which water flows and which are not classified as a main river by the Environment
Agency.
What Is Ordinary Watercourse Consent?
7.77 Ordinary watercourse consent ensures any works carried out do not have a negative effect on people or
the environment. It means any works which may affect flood risk are properly designed.
7.78

Watercourse consent is required for any work or structure that will either temporarily or permanently affect
the flow or cross-sectional area of an ordinary watercourse.

7.79 Developments that may have an effect on an ordinary watercourse may require consent from Essex County
Council as the Lead Local Flood Authority under Section 23 of the Land Drainage Act (1991):
7.80 No person shall—
(a) erect any mill dam, weir or other like obstruction to the flow of any ordinary watercourse or raise or
otherwise alter any such obstruction; or
(b) erect a culvert in an ordinary watercourse, or
(c) alter a culvert in a manner that would be likely to affect the flow of an ordinary watercourse,
without the consent in writing of the drainage board concerned.
7.81 Ordinary watercourse consent must be agreed before work begins. If works are carried out without
consent, the council has powers to remove or change them.
7.82 The Environment Agency regulates watercourses that have been designated as main rivers. You can find
more information on these on the official Environment Agency Main River Map.
7.83 Pre-application advice for ordinary watercourse consent can be applied for from the Lead Local Flood
Authority (LLFA) and is likely to increase the chance of a consent application being approved first time.
Further information about this can be found online. Ordinary watercourse consent applications can also
be submitted online – further information about this process is available here.

Consulting the Lead Local Flood Authority
7.84 As the Lead Local Flood Authority (LLFA) in Essex, Essex County Council is the appropriate statutory
body to approach for advice on major planning applications including SuDS in the county. This includes
developments with:
• 10 or more houses;
• a site of over 0.5 hectares where the number of houses is unknown;
• a building greater than 1000 sq m in area; and/or
• a site over 1 hectare in area.
7.85 To apply for planning permission, the relevant documents (including any drainage information) should be
submitted to the relevant Local Planning Authority.
7.86 The level of detail required within the drainage strategy will vary depending on the current stage of the
planning process. The following information is required for an outline application:
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• An understanding of the natural drainage characteristics within and adjoining the site.
• An outline assessment of existing geology, ground conditions and permeability through desk-based
research.
• A Conceptual Drainage Plan including management train, source control details, storage details,
conveyance and exceedance flows and runoff details.
• A Conceptual SuDS Design Statement including indicative runoff and attenuation volume
calculations, proposed method of flow control and information about proposed treatment stages.
7.87 For a full application, the following is required:
• An assessment of suitability for infiltration based on soil types and geology, including infiltration
testing.
• A Detailed Drainage Plan including management train, location and type of source control, storage
locations, conveyance and exceedance flow routes, the destination of runoff and runoff rate
restrictions.
• A Detailed SuDS Design Statement including details of water quality measures, attenuation and
discharge quantity for the lifetime of the development, calculations of pre- and post-development
peak runoff flow rate for a critical rainfall event and proposed method of control.
• A Method Statement detailing how surface water will be managed during construction.
• Confirmation of land ownership.
• A SuDS Management Plan including responsibility, management goals, description of maintenance
schedule and site plan.
• Foul Drainage Proposals.
• For major developments or phasing of minor developments, a plan showing each development plot
including the storage and discharge rate accorded to that plot as part of the wider SuDS strategy.
7.88 Any drainage information submitted as part of any outline or full planning application should comply with
the SuDS checklists for outline drainage design and detailed drainage design.
7.89 It is important to demonstrate that the sequential test has been carried out where necessary. Within
each flood zone, surface water and other sources of flooding must be taken into account in applying
the sequential approach to the location of development. It is therefore important that flood risk is
considered early in the design process to avoid areas that are at risk of surface water flooding. As well as
checking the relevant Strategic Flood Risk Assessment, the Surface Water Management Plans should be
checked for more up-to-date flood mapping.
Flood Risk
7.90 The risk of flooding to a development should be considered as early in the design stage as possible. The
precise type or types of flood risk will determine who should be contacted during the design process.
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