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Foreword

Publishing information

This British Standard is published by BSI Standards Limited, under licence from
The British Standards Institution, and came into effect on 30 November 2013. It
was prepared by Technical Committee CB/501, Flood risk and watercourses. A list
of organizations represented on this committee can be obtained on request to
its secretary.

Relationship with other publications

This British Standard is complementary to:

• BS 8533, Assessing and managing flood risk in development – Code of
practice;

• BS EN 752, Drain and sewer systems outside buildings;

• BS 8595:2013, Code of practice for the selection of water reuse systems

Information about this document

The initial drafting of this British Standard was produced in association with BIS
as part of their ongoing programme of support for standardization.

The focus of this British Standard is on the sustainable management of flood
risks arising from surface water run-off on development sites, although criteria
relating to the management of a wider suite of environmental risks is given. The
benefits that can accrue from surface water drainage systems are highlighted
and relevant references provided.

This British Standard has been developed to support:

1) planners and drainage approval bodies: in setting consistent drainage
criteria and principles (for new developments and redevelopments) that
deliver effective surface water flood risk management as sustainably as
possible while contributing towards the delivery of relevant environmental,
sustainability and urban design planning objectives for the site and local
area.

2) designers: in planning and implementing safe, robust surface water
management systems that meet the criteria and principles referred to in 1).

Use of this document

As a code of practice, this British Standard takes the form of guidance and
recommendations. It should not be quoted as if it were a specification and
particular care should be taken to ensure that claims of compliance are not
misleading.

Any user claiming compliance with this British Standard is expected to be able to
justify any course of action that deviates from its recommendations.

It has been assumed in the preparation of this British Standard that the
execution of its provisions will be entrusted to appropriately qualified and
experienced people, for whose use it has been produced.

Presentational conventions

The provisions of this standard are presented in roman (i.e. upright) type. Its
recommendations are expressed in sentences in which the principal auxiliary
verb is “should”.

Commentary, explanation and general informative material is presented in
smaller italic type, and does not constitute a normative element.

BRITISH STANDARDBS 8582:2013

ii • © The British Standards Institution 2013

Full document details: BS 8582:2013

http://dx.doi.org/10.3403/30203836U
http://dx.doi.org/10.3403/BSEN752
http://dx.doi.org/10.3403/30259800
http://www.avadocuments.com/doc/bs-8582-2013
http://www.avadocuments.com/doc/bs-8582-2013


The word “should” is used to express recommendations of this standard. The
word “may” is used in the text to express permissibility, e.g. as an alternative to
the primary recommendation of the Clause. The word “can” is used to express
possibility, e.g. a consequence of an action or an event.

Notes and commentaries are provided throughout the text of this standard.
Notes give references and additional information that are important but do not
form part of the recommendations. Commentaries give background information.

Contractual and legal considerations

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard cannot confer immunity from legal
obligations.
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Introduction
Surface water drainage systems have historically comprised subsurface pipe
conveyance and tank storage systems that drain and control run-off from
development sites. These drainage systems have generally been designed to
meet the criteria set out in Sewers for Adoption [N1], Sewers for Scotland [N2]
and Sewers for Adoption Northern Ireland [N3]) in order to secure long-term
adoption and ownership of the infrastructure from local sewerage undertakers.

It is recognized that the rapid subsurface drainage of developed impermeable
surfaces, even with controlled discharges for extreme events, is still likely to
increase flood risk for the receiving catchment and adversely affect the local
hydrological and morphological balances. In addition, there is a significant risk
of pollution to the receiving environment as a result of:

a) urban surface water run-off contaminants being discharged directly to
watercourses;

b) foul sewage contaminants contained within the discharged surface water
run-off as a result of misconnections; and/or

c) the operation of combined sewer overflows during periods of extreme
rainfall.

Sustainable drainage systems (SuDS) are required to:

a) minimize the change in the hydrological regime resulting from the
urbanization of the area (and associated negative impact on downstream
flood risk);

b) protect or enhance:

1) receiving watercourse water quality and morphology,

2) natural drainage patterns on the development site,

3) habitat diversity and biodiversity, and

4) public health and amenity;

c) protect the safe replenishment of groundwater resources and river
baseflows and conserve surface water resources;

d) manage run-off in excess of the drainage system capacity to mitigate on-site
flood risk to people and property.

In England and Wales, the Flood and Water Management Act 2010 [1] makes
provision for the formation of SuDS Approving Bodies (SABs) within Lead Local
Flood Authorities (LLFAs) to approve all surface water management systems in
new developments and redevelopments to national standards, prior to taking
responsibility for their long-term operation and maintenance (where the system
serves more than one property). At the time of publication, the national
standards were still being developed. The Flood and Water Management Act
2010 [1] also amended the Water Industry Act 1991, Section 106 [2], by making
the right to connect surface water to the public sewer conditional on a SAB
approving the site drainage system. In England, the National Planning Policy
Framework [3] encourages the use of SuDS. Where local authorities do not
adopt these systems, water companies or other private organizations might take
ownership of the systems for a fee.

In Wales, the following planning policy technical advice notes (TANs) promote
the implementation of SuDS:

• TAN 15: Development and flood risk [4];

• TAN 5: Nature conservation and planning [5].
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In Scotland, the Water Environment and Water Services (WEWS) (Scotland) Act
2003 [6] makes provision for the protection of the water environment. The
WEWS Act 2003 [6] made the use of SuDS obligatory when dealing with surface
water drainage for all new developments (except single dwellings and
discharges to coastal waters). Scottish Water were made responsible for the
future maintenance and capital replacement of shared public SuDS that manage
run-off from roofs and paved surfaces, providing they are designed to Scottish
Water specifications as set out in Sewers for Scotland [N2]. The Flood Risk
Management (Scotland) Act 2009 [7] introduced requirements for a more
sustainable approach to flood risk management. The Scottish Environment
Protection Agency (SEPA) have set out regulatory guidance on the management
of surface water discharges from built developments in WAT-RM-08 [8]. The
Scottish Planning Policy [9] includes policies on flooding and drainage and is
supported by the following Planning Advice Notes (PANs) relating to SuDS:

• PAN 61: Planning and Sustainable Urban Drainage Systems [10];

• PAN 69: Planning and Building Standards Advice on Flooding [11];

• PAN 79: Water and Drainage [12].

Where SuDS are adopted by local roads authorities, the SuDS for Roads [13]
manual is used to set the appropriate adoption standards.

In Northern Ireland, Planning Policy Statement (PPS) 15: Planning and Flood Risk
[14] sets out the Department of the Environment’s planning policies on
minimizing flood risk through sustainable development and the Department of
Agriculture and Rural Development (DARD) Rivers Agency is responsible for
consenting discharges to watercourses. The Northern Ireland Environment
Agency has been charged with the responsibility of meeting a range of the
Water Framework Directive [15] requirements, some of which encourage the
wider application of SuDS for treating contaminated urban run-off.

Surface water drainage within the property curtilage is also dealt with in the
Building Regulations 2010, Approved Document H [16] and the Building
Regulations (Northern Ireland) Order [17].
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1 Scope
This British Standard gives recommendations on the planning, design,
construction and maintenance of surface water management systems for new
developments and redevelopment sites in:

a) minimizing and/or mitigating flooding and other environmental risks arising
from:

1) site surface water run-off as a result of rain falling onto the
development site;

2) run-off conveyed across or arising on the site from other sources.

NOTE 1 Run-off resulting from snow melt is not covered in this British
Standard.

b) maximizing the societal and environmental benefits arising from the:

1) use of surface water run-off to protect and enhance local water
resources and supplies;

2) contribution of surface water management systems in mitigating
climate risks associated with urbanization;

3) integration of surface water management systems with urban design in
delivering amenity and community value and in repairing, protecting
and enhancing landscape and/or townscape character;

4) repair, protection and enhancement of biodiversity.

NOTE 2 For further information on the planning, design, construction and
maintenance of SuDS see the CIRIA SuDS Manual [18].

NOTE 3 A design process map for surface water management is set out in Figure 1,
which supports effective navigation through this standard. This map works in
conjunction with Figure 2, which shows how the surface water management design
process is linked with the development planning process.
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Figure 1 Surface water management: design process map

a) Stage 1
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Figure 1 Surface water management: design process map

b) Stages 2 and 3
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2 Normative references
The following documents, in whole or in part, are normatively referenced in this
document and are indispensable for its application. For dated references, only
the edition cited applies. For undated references, the latest edition of the
referenced document (including any amendments) applies.

BS 5930, Code of practice for site investigations

BS 8533:2011, Assessing and managing flood risk in development – Code of
practice

BS 8515, Rainwater harvesting systems – Code of practice

BS 10175, Investigation of potentially contaminated sites – Code of practice

BS EN 752, Drain and sewer systems outside buildings

Other publications

[N1]WRc plc. Sewers for Adoption – A design and construction guide for
developer. Seventh edition. Swindon: WRc plc., 2012.
ISBN: 978 1 898920 65 6.

[N2]WRc plc. Sewers for Scotland. Second edition. WRC plc., 2007.
ISBN: 978 1 898920 60 1.

[N3]WRc plc. Sewers for Adoption, Northern Ireland. WRc plc., 2010.
ISBN: 978 1 898920 66 3.

[N4]BUILDING RESEARCH ESTABLISHMENT. Soakaway design: Digest 365. BRE
365. London: BRE Bookshop, 1991. ISBN: 1 86081 604 5.

[N5]BETTESS, R. 1996. Infiltration drainage: manual of good practice. CIRIA
Report R156. London: CIRIA. ISBN: 978 0 86017 457 8.

[N6]ENVIRONMENT AGENCY, SCOTTISH ENVIRONMENT PROTECTION AGENCY
AND ENVIRONMENT & HERITAGE SERVICE. Working at construction and
demolition sites: PPG6. Available at
http://www.environment-agency.gov.uk/business/topics/pollution/39083.aspx
[last viewed 4 November 2013].

3 Terms and definitions
For the purposes of this British Standard, the following terms and definitions
apply:

3.1 adaptive capacity
ability or potential of a system to respond successfully to climate variability and
change

3.2 attenuation
storage and subsequent slow release of run-off

3.3 bioretention
method by which run-off is collected, stored and allowed to percolate through
vegetation and soil to facilitate treatment, prior to disposal via infiltration or
collection and discharge downstream

3.4 combined sewer
sewer designed to carry foul sewage and surface run-off in the same pipe

NOTE Excess rainfall-generated flow is relieved by combined sewer overflows to the
receiving watercourse.
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3.5 contamination
presence of substances that, when present in sufficient quantities or
concentrations, are likely to have detrimental effects on the receiving
environment

3.6 conveyance
movement of water from one location to another along a defined flow path

3.7 conveyance capacity
capacity of a system to convey flow

3.8 critical duration
duration of rainfall event likely to cause the highest peak flows or maximum
storage volume at a particular location for a specified return period

3.9 development
building, engineering, mining or other operations in, on, over or under land, or
the making of any material change in the use of a building or land
[BS 8533:2011, 3.2]

3.10 detention basin
drainage component (basin or other facility) in which run-off is stored
temporarily when outflows are controlled, to attenuate and (where processes
allow) treat run-off from storm events

3.11 exceedance flows
flows on the surface that result from:

a) the occurrence of events that exceed the design capacity of the drainage
system; or

b) run-off that is unable to enter the drainage system; or

c) blockage and/or structural failure of any part of the drainage system; or

d) flood levels in the receiving water body limiting the capacity of the
drainage system

3.12 flood extent
area that is susceptible to flooding [BS 8533:2011, 3.3]

3.13 flood risk
combination of the probability of a flood event and the potential adverse
consequences for human health, the environment, cultural heritage and
economic activity associated with a flood event [EC Directive 2007/60/EC [19]]

3.14 flood risk management
action that manages and/or reduces the consequences of flooding on people,
land and/or buildings, or environmental assets

3.15 fluvial flooding
flooding from a river or other watercourse

3.16 greenfield run-off
hydrological run-off characteristics of an area in its natural state where no form
of development has ever taken place
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3.17 green infrastructure
network of green spaces, water and other environmental features in both urban
and rural areas that can be designed and managed as a multifunctional
resource, delivering a wide range of environmental and quality of life benefits
for local communities

NOTE This can be either natural or manmade.

3.18 infiltration capacity
measure of the extent to which the ground allows infiltration to occur

3.19 interception
prevention of the run-off from an initial depth of rainfall from leaving the site

3.20 long-term storage volume (LTS)
increase in volume of run-off from the site, as a result of the proposed
development, for the 100 year 6 hour rainfall event

3.21 management train
series of drainage techniques that incrementally reduce pollution, flow rates
and/or volumes of run-off before discharge to a receiving water body or outfall

3.22 morphology
river channel form, structure, geometry, topography and bed sediment
composition

3.23 overland flow
water flowing over the ground surface that has either not entered, or has
escaped from, a natural or artificial drainage system

3.24 pervious surface
surface that allows water to soak through it into the ground or into subsurface
storage

3.25 pluvial flooding
flooding caused by overland flow due to rainfall

3.26 predevelopment
status of the site, prior to the proposed new development

3.27 rainwater harvesting
system that collects run-off from roofs (or other impermeable surfaces) and
makes it available for non-potable use

3.28 residual flood risk
flood risk that remains after taking account of all flood mitigation measures
over the development lifetime allowing for climate change and urban creep,
and the long-term performance of infrastructure

3.29 return period
average time interval, usually in years, between occurrences of a flood or a
rainfall event of a given magnitude or larger

NOTE For example, a one in one hundred year storm is one that occurs, on
average, once every 100 years.

3.30 soakaway
subsurface voided structure in which run-off is stored and from which it
infiltrates to the ground
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3.31 source control
hydraulic control and treatment of run-off at or near its source

3.32 stakeholder
individuals or organizations with responsibilities for, or interest in, the
implementation, management or use of surface water management systems for
the site

3.33 sustainable drainage system (SuDS)
individual or multiple linked drainage components designed to collect, manage,
control and treat surface water run-off and, where possible, provide amenity,
biodiversity and climate resilience benefits

3.34 tidal flooding
flooding from the sea or an estuary

3.35 treatment component
component of the drainage system that is specifically designed to reduce the
levels of contaminants in the run-off from regular rainfall events

3.36 urban creep
increase in the impermeable surfaces of a development over time, usually as a
result of property enhancements

NOTE For example, patios, conservatories, small extensions, etc.

3.37 whole life carbon footprint
total greenhouse gas emissions caused directly and indirectly by the planning,
construction, operation/maintenance and disposal of the drainage system, over
its whole life cycle

4 Linking surface water management and
development planning

4.1 Process integration
The options for, and the layout of, the surface water management system
should be assessed at the very start of a development project in order to:

a) make best use of the topography for routing and storing water;

b) maximize opportunities for using space in a multi-functional way;

c) enable water storage and conveyance zones to form part of the character of
the development;

NOTE 1 For details on integrating water storage and conveyance routes within
urban areas see Developing Urban Blue Corridors – a Scoping Study [20].

d) provide the greatest opportunity for the drainage system to deliver multiple
planning and environmental benefits;

e) minimize life cycle costs (including design) of the surface water
management system and development as a whole;

f) facilitate the use of the system in supporting future urban adaptability to
climate change hazards.

NOTE 2 Figure 2 sets out the key links between the development planning process
and the drainage system design process, emphasizing the involvement of
stakeholders throughout.
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NOTE 3 The planning and design of drainage systems is required to take full
account of relevant local planning policies as well as national planning policy and
guidance.

Figure 2 Process integration

NOTE The need for the steps given in the cross hatched boxes would depend on the nature and/or scale of the
development and type of planning application and is determined by agreement with the planning authority and
drainage approval body.

4.2 Stakeholder engagement

4.2.1 General

To facilitate effective integration of the surface water management system with
the site and wider environmental objectives, the key stakeholders should be
identified and involved in the design and decision-making process as early as
possible, e.g. when land purchase negotiations are being considered.
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NOTE 1 The key drainage stakeholders, together with their responsibilities and
interests in the surface water management process can be found in Annex A.

Stakeholders should be engaged in the process through consultation.

NOTE 2 The scale of the consultation process depends on the scale and nature of
the development/ planning application, see 4.2.2 and 4.2.3.

NOTE 3 Ongoing stakeholder involvement usually gives the greatest benefit.

NOTE 4 It might be appropriate to merge the initial and main consultation phases
(discussed in the following sections) for smaller developments.

4.2.2 Initial consultation phase (pre-application dialogue)

The initial consultation phase should establish the following:

a) planning and environmental objectives for the site that could influence the
drainage strategy;

b) environmental or technical constraints to drainage design for the site;

c) opportunities for the surface water management system to deliver multiple
benefits (see 4.4.2);

d) land and infrastructure ownership for drainage routes and points of
discharge (including sewerage assets) and any work consents required;

e) stakeholder responsibilities and requirements, including timescales for any
likely approvals/consents;

f) local community involvement and the societal impact of drainage features;

g) an appropriate consultation plan to facilitate and support stakeholder
interaction;

h) cost implications of stakeholder obligations;

i) requirements of the local drainage approval and adoption processes;

j) drainage criteria for the design of the site surface water management
system.

For larger sites or multi-plot developments, where the land is sub-divided into
separate plots owned by different landowners, or where there is an intention to
develop the land in phases, the specification for a drainage master plan should
be agreed at this stage. The master plan should be designed to ensure effective
communication between all developers and identified stakeholders in
establishing the selection, implementation and phasing of source control, site
and regional drainage components.

4.2.3 Main consultation phase (outline planning dialogue)

During the main consultation phase, the following information should be
presented to stakeholders for feedback:

a) the proposed approach to managing surface water run-off from the site in
order to mitigate on-site and downstream flood risk (taking into account all
sources of existing flood risk for the site);

b) the proposed approach to managing surface water run-off from the site in
order to mitigate the risk of pollution to receiving water bodies;

c) the proposed drainage design including source control (interception),
treatment, conveyance, storage, flood flow paths and storage locations;

d) the proposals for the multi-functional use of drainage “space” to meet
community and environmental requirements;

e) the definition of proposed “private” (i.e. within curtilage) and public (i.e. in
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public open space or adoptable highways) surface water management
components, and confirmation of approval and adoption arrangements; and

f) the contribution of the surface water management strategy to delivery of
the development design objectives for climate resilience.

4.3 Drainage submissions

4.3.1 General

The surface water management design should be developed and presented via a
clearly documented, staged approach. The documentation should be used to
support:

a) outline and/or full planning application submissions;

b) effective stakeholder consultation;

c) drainage approval and adoption submissions.

4.3.2 Conceptual design/drainage strategy

The conceptual design should include:

a) the design criteria for the development site;

b) an assessment and characterization of the natural site’s hydrological
patterns, the receiving water bodies for the surface water management
system and any existing site drainage infrastructure;

c) a review of the site flood risk assessment (FRA)/flood consequences
assessment (FCA) and an assessment of the implications for the drainage
design;

d) an assessment of the need, opportunities and proposals for rainwater
harvesting and use;

e) evidence of infiltration capacity at the site and the suitability of,
opportunities and proposals for infiltration drainage;

f) an indication of the range of components to be included in the detailed
design and their use in meeting the design criteria (hydraulic and water
quality) for the site;

g) evidence that permeable surfaces and surface based conveyance and storage
systems are to be used wherever practical;

h) pre- and post-development run-off calculations and storage estimates to
determine the scale (and associated land-take) of conveyance and storage
structures; and

i) draft proposals for delivering multi-functional benefits, adaptability and
green infrastructure in line with the development objectives.

4.3.3 Detailed design

The final statement on the detailed design and layout of the surface water
management system should update and enhance the conceptual design
submission, taking into account the stakeholder inputs, and should include:

a) final design calculations to demonstrate conformity with the design criteria
for the site;

b) a description of the techniques and processes used to deliver the design
principles;

c) the maintenance plan (see 11.4);

d) a set of guiding principles for the construction of the system;
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