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1 Introduction  

This Annex forms part of the Final Report for the research project Recommendations 

to Update Non-Statutory Technical Standards for Sustainable Drainage Systems 

(SuDS). Reference should be made to the main body of the report for details of the 

project aims and objectives and the overall approach taken. 

This Annex presents the review of existing evidence undertaken as part of this 

research project, along with the conclusions and recommendations that have been 

drawn on the basis of the review. 

This Annex is broken down into the following sections: 

¶ Review of existing evidence 

¶ Review of case studies 

¶ Review of current and evolving drivers 

¶ Summary of barriers and enablers 

¶ Conclusions and recommendations 

¶ References. 

2 Review of existing evidence  

2.1 CIWEM Big SuDS survey (201 6), A Place for 
SuDS (2017) 

2.1.1 Introduction to the evidence  

The Chartered Institute of Water and Environmental Management (CIWEM) 

launched the Big SuDS Survey, which was run over July 2016, to help build a 

stronger evidence base to support a future Government review of policy in this area 

in England. The survey attracted 380 responses (where information in addition to 

name and occupation was provided) and a 70% completion rate, with a make-up of: 

¶ Consultants: 35% 

¶ Lead Local Flood Authorities (LLFAs): 15%  

¶ Local Planning Authorities (LPAs): 8% 

¶ Utilities: 7%  

¶ Developers: 2%  
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¶ Contractors: 1%  

¶ Internal Drainage Boards (IDBs): 0.4%  

The report A Place for SuDS (Grant et al., 2017) sets out the findings of the survey.  

Through analysis of the data and supporting research from across the sector, the 

report investigates the physical, financial and policy constraints to the use of SuDS 

and recommends priorities for change. 

This evidence is considered a robust picture of the status of SuDS implementation 

and practitioner views at that point in time (July 2016).  For the purposes of this 

study, quantitative and qualitative information has been extracted that informs the 

objective of this evidence review.  

2.1.2 The status of SuDS implementation locally/nationally   

The survey demonstrated that there was limited confidence (less than 50%) that 

SuDS were being incorporated effectively into major new developments under the 

current planning policies (Figure 1). 

The survey and supporting analysis asked whether the NSTS were delivering high 

quality SuDS schemes. The report acknowledges that there is no single approach to 

SuDS and all sites will require bespoke solutions, however it highlights that: 

¶ ña conventionally piped surface water system with attenuation via oversized 

pipes and a restricted discharge may be defined as sustainable drainage 

under the current non-statutory guidanceò;  

¶ ñthat such an approach is vastly different from green, ósoftô engineering 

components which can deliver a wider range of additional benefitsò; and 

¶ where higher quality SuDS were aspired to, schemes often adopted pipe-to-

pond systems that offer few benefits and can be problematic to manage. 

Only 8% of survey respondents believed that the NSTS were driving installation of 

high quality and effective SuDS in England.  The types of SuDS being delivered, as 

indicated by the survey results, are summarised in Figure 2. 

Qualitative feedback from survey participants included: 

¶ ñPermeable paving may feature, or underground tanks, but opportunities are 

missed for landscaped SuDS on nearly all projectsò; 

¶ ñThe NSTS are only effective in delivering flood risk managementò 
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¶ ñThe standards generally result in piped or tanked attenuation systems, which 

will be poorly maintained and could result in increased flood riskò 

¶ The standards are likely to encourage more hard, ógreyô solutions and can be 

implemented with conventional drainage solutions. 

The survey also identified the lack of information about the extent and quality of 

sustainable drainage in new developments, with very little monitoring of actual 

delivery (including adoptability of design standards and meeting water quality, 

biodiversity and amenity objectives) taking place. The lack of any requirement for 

local authorities to report on SuDS uptake or to monitor whether they are actually 

implemented during the construction process or are effective were also issues 

considered to be hindering progress. 

In your experience, are SuDS incorporated 

into the majority of housing schemes greater 

than  10 dwellings?  

In your experience, are SuDS incorporated 

into major commercial schemes?  

  

Figure  1 Stakeholder feedback on the inclusion of SuDS in major housing and 

commercial schemes (CIWEM, 2017)  
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Figure 2 Multifunctional aspects of SuDS approaches, and the % being implemented 

on large and small sites  (CIWEM, 2017) 

2.1.3 The infl uence of local guidance and policy on design 
outcomes (multiple benefits in particular)  

The analysis provided clear indication that: 

¶ in many areas, planning authorities were not judged as having the capacity to 

determine the merits of applications and viability assessments related to 

SuDS properly, leading to more accepted opt-outs in standards compliance 

than necessary on the grounds of price and practicality.  

¶ SuDS schemes often missed opportunities to provide multiple benefits as a 

result of the NSTS being the only requirements set by local authorities. 
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Local guidance and policy would logically improve capacity building within both 

LLFAs and LPAs and would also allow the scope of requirements to be broadened.  

The survey results demonstrated that experience between authorities varied 

significantly and that, where it did exist, good local policy and guidance was 

generally strictly adhered to.  

The report highlights that SuDS will deliver most value when supporting policy is 

integrated into Local Plans and considered alongside communitiesô other needs. 

2.1.4 Drivers and enablers/positive influences for the delivery of 
multiple -benefit SuDS (inc luding maintenance and adoption 
options)  

The report identifies the significant value of SuDS in enabling climate resilience and 

in supporting healthy, attractive, liveable and economically vibrant communities.  It 

highlights that many of the very large number of new homes planned by the 

Government lie in areas that are under significant water stress, stressing the critical 

importance of valuing rainfall runoff as an important resource and protecting all 

aspects of the water environment.  

The report extracts information from the Impact Assessment drafted by Defra as part 

of the preparatory process for implementation of Schedule 3 of the Flood & Water 

Management Act (subsequently aborted) which estimates benefits of nearly £11 

billion over 50 years if all new major and minor developments install SuDS.  This 

value is based on flood damage reduction alone and does not take into account 

benefits from improved water quality, amenity and biodiversity. 

2.1.5 Constraints/barriers/risks to the delivery of multiple -benefit 
SuDS (including maintenance and adoption options)  

Over 70% of respondents stated that they did not think that current planning policies 

encourage SuDS sufficiently ï missing the opportunities that could be afforded by, 

for example: 

¶ Requiring SuDS for all development (not just major); 

¶ Addressing urban creep risks; and 

¶ Curtailing the automatic right to connect surface water runoff from new 

developments to existing sewers. 

Whilst policy does require SuDS for major development, developers may óopt outô on 

the basis of either practicability or affordability.  The survey showed that one of the 

most commonly cited reasons for not implementing SuDS in planning applications 
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was site constraints such as space or ground conditions (see Figure 3).  This 

indicated poor awareness and skills levels in approval bodies. 

 

Figure 3 Reasons cited in planning applications for not implementing SuDS  (CIWEM, 

2017) 

The survey did not support any suggestion that the design and approval of SuDS 

might cause delays to the planning process and it was not identified as a barrier to 

development.  Delays were, however, cited as occurring as a result of uncertainties 

over ongoing maintenance of the system.  

Economic viability was cited as a reason for not implementing SuDS in nearly 40% of 

responses ï with this perceived largely as associated with the opportunity cost of 

land.  75% of respondents did not, however, assess costs or benefits of schemes 

explicitly. The report recognises that the multiple benefits generated by SuDS largely 

accrue to local communities and are not valued by conventional markets, with the 

costs being borne initially by one party (typically the developer). Drivers for their 

implementation to deliver climate resilient, liveable developments nationally therefore 

necessarily rely on effective policy to correct the market externalities involved.  

Overall, the evidence points to policy failings as the main reason for limited uptake of 

high quality SuDS. The survey identified four policy and institutional barriers:  

¶ Weak planning policy; 

¶ Poor resource in local authorities; 
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¶ Lack of clear adoption routes and robust funding options (including lack of 

clarity over adoption mechanisms, the inability to ringfence maintenance 

budgets for SuDS by local authorities, and the risks associated with property 

management companies going into liquidation); 

¶ Weak standards focussed only at hydraulic control. 

The weaknesses in policy were highlighted as: 

¶ The inference that SuDS are of greatest importance for new development that 

is, itself, at risk of flooding; 

¶ The requirement for SuDS only for developments greater than 10 properties; 

¶ The opt-out clauses of óinappropriatenessô, óviabilityô and óreasonable 

practicabilityô in relation to delivery of the technical standards and scheme 

cost (without consideration of benefit); 

¶ The focus of planning policy and guidance on flood risk management only. 

The survey suggested that poor resourcing and skills posed the greatest risk for 

LPAs in two-tier authorities where there is either a lack of awareness that they 

should consult the LLFA on surface water management matters, or the LLFA does 

not have enough capacity to assist. It was also highlighted that planners can reject 

LLFA recommendations and treat the inclusion (or not) of SuDS as ójust another 

factor in the planning balanceô.  This means there is a risk that non-specialists are 

potentially making decisions about critical drainage infrastructure in contradiction of 

specialist advice. 

Although it was recognised that Local Authorities have the overview for public open 

space and green infrastructure and therefore the potential to consider SuDS 

opportunities as part of the delivery mechanism ï in reality they need access to 

expertise and resource to ensure they are designed and then maintained effectively 

ï which is often lacking. The flexibility of the LPA towards allowing SuDS to form part 

of open space often relates to political desire rather than any strategic objectives for 

the site or local area. 

Many respondents believed that enforcement of planning decisions was failing and 

almost 40% thought stronger enforcement would improve uptake of SuDS.  It was 

noted that SuDS were often óvalue engineeredô out at construction stage in the 

knowledge than enforcement by the LPA is unlikely. 
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2.1.6 Case studies (sourced from the document) that support the 
above evidence  

There are no useful case studies within this piece of evidence. 

2.2 MHCLG SuDS Review ( MHCLG, 2018) 

2.2.1 Introduction to the evidence  

In 2015, the Government amended national planning policy to require SuDS in all 

new major development. The Housing and Planning Act (Section 171) enacted in 

2016, included a statutory duty for a review of planning legislation, government 

policy and local planning policies concerning sustainable drainage in relation to the 

development of land in England. This review, commissioned by the Ministry of 

Housing, Communities and Local Government (MHCLG), was undertaken to meet 

that requirement.  The review was published in advance of the 2018 update of the 

National Planning Policy Framework (NPPF). 

The policy addressed by the review included: 

¶ The National Planning Policy Framework (NPPF, 2012) and the 

accompanying Planning Policy Guidance (2012).  

¶ National planning policy expressed through the December 2014 written 

ministerial statement (HCWS161 ï Sustainable drainage systems) ï which 

came into effect in April 2015, and  

¶ Local Plan policies and any relevant, associated Supplementary Planning 

Guidance. 

The review was guided by a steering group of sector representatives (MHCLG, 

Defra, Environment Agency, ASC Secretariat and ADEPT) and stakeholder input 

was secured from housebuilders, professional and statutory bodies and other 

agencies. 

The review examined the extent to which national and local planning policy has been 

successful in encouraging the take-up of SuDS in new developments through: 

¶ An assessment of the content of local plans (from all 338 LPAs in England);  

¶ An assessment of the content of planning applications (from a selection of 12 

representative LPAs); 

¶ Structured interviews with these 12 LPAs. 
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2.2.2 The status of SuDS implementation locally/ nationally   

The review concluded: 

¶ 87% of the sample of approved planning applications explicitly stated that 

SuDS* would feature (whether proposed by the applicant, or conditioned by 

the local planning authority) in the proposed development. 

¶ Of the proposals that did not specifically mention SuDS, drainage of surface 

water to a water body was often described in such a way that could be 

interpreted as sustainable**.  

¶ Of the applications assessed, 5% of major developments and 10% of 

developments in flood risk areas explicitly excluded SuDS. The reasons cited 

included:  

o development was directly adjacent to a water body***; 

o development was on previously developed land and a pre-existing 

connection to a sewer was proposed***. 

* No definition of the term óSuDSô is provided in the review document.  However it 

does go on to state that ña broad range of SuDS technologies and features were 

found to have been proposed across those planning applications analysed. These 

included ponds and attenuation basins, green roofs, permeable paving, tanks, 

swales and soakaways and frequently involved combinations of one or more of these 

componentsò. 

** No definition of the ways in which proposals could be ñinterpreted as sustainable 

without specific inclusion of SuDSò is provided in the review. 

*** Neither of these reasons for not delivering SuDS are robust justification for 

exclusion. The review later confirms that LPAs were also of the opinion that stated 

exclusions (also around land take and economics) were not justified. 

Generally, ótraditionalô drains and sewers, gullies and catchment pits were identified 

by LPA and LLFA officials as falling outside the scope of acceptable SuDS. In 

addition heavily engineered components involving such elements as excessive 

amounts of concrete, pumping systems, underground storage tanks and connections 

to main drains, or elements that were difficult to access or maintain were also viewed 

unfavourably. 
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2.2.3 The influence of local guidance and policy on design 
outcomes (multiple benefits in particular)  

The review concluded that: 

¶ 95% of emerging local plan policies reflected the requirements of the written 

ministerial statement (2015) that SuDS are to be provided in all major new 

developments wherever this is appropriate.  

¶ 90% of emerging local plans included SuDS policies that go further than 

national policy expectations (e.g. SuDS required for all developments 

regardless of location and scale).  

¶ Just under half of the LPAs interviewed had policies that detailed the types of 

SuDS components that would be considered acceptable. Among the 

remainder, about half of these had policies that, while not specifying particular 

SuDS components, were clear that any planned SuDS should strive for 

systems delivering multiple benefits.  

The review also noted that only one quarter of LLFAs expressed the view that 

development applicants had a good understanding of local SuDS policies, leading to: 

¶ A lack of applications where SuDS had been incorporated into developments 

from the master planning stage and  

¶ A subsequent lack of any detailed information or considerations of surface 

water drainage at an early stage of development.  

LLFA officials were confident that following their involvement, the majority of re-

submitted information did include SuDS proposals along with a fuller drainage and 

maintenance strategy. However, 95% of planning application decision letters 

analysed contained a condition requiring that more information is to be supplied to 

the LPA on the proposed drainage strategy (Figure 4). 
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Figure 4 Reasons cited in planning applications for not implementing SuDS  (MHCLG, 

2018) 

75% of emerging local plans (i.e. in 2018) did not have a monitoring and/or a 

reporting regime in place to monitor SuDS deployment and almost all LPAs 

interviewed stated that they did not monitor the discharge of SuDS conditions (due to 

resource implications). This means that it was not possible to draw conclusions from 

this evidence over the influence of local policy on absolute outcomes.  

2.2.4 Drivers and enablers/positive influences for the delivery of 
multiple benefit SuDS (including maintenance and adoption 
options)  

The surveys established that the majority of LPAs were clear that the application of 

individual  SuDS components are less important than the overall system applying an 

integrated water treatment/management chain with source control. In general, there 

was a consensus that source control, water quality and provision of additional 

benefits should be the fundamental objectives of a SuDS proposal. Attenuation of 

flow was often seen as an inherent feature, rather than the primary objective for 

SuDS. This indicates a strong appetite by LPAs for multiple benefit SuDS. 

2.2.5 Constraints/barriers/risks to the delivery of multiple benefit 
SuDS (including maintenance and adoption options)  

Insufficient knowledge and understanding of SuDS was considered by LPA officials 

as a key barrier to the greater take-up of SuDS. Where developers appreciate the 

multiple benefits of SuDS, the amenity and environmental value of SuDS installed is 

likely to be greater.  
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2.2.6 Case studies (sourced from the document) that support the 
above evidence  

Case studies were not used in this review. 

2.3 Achieving SuDS ï A review of delivery by LLFAs 
(LI/CIC, 2019) 

2.3.1 Introduction to the evidence  

This Review by the Landscape Institute (LI) and Construction Industry Council (CIC) 

(LI/CIC, 2019) was undertaken to supplement the review undertaken by the MHCLG 

(MHCLG, 2018).  Through participation in the engagement process for the MHCLG 

report, it became apparent that the report would only include interviews with 12 

LLFAs, out of 152 within England. It was therefore considered important to explore 

the role and opinion of Lead Local Flood Authorities (LLFAs) more widely, as their 

statutory role in advising on SuDS submissions for Planning Authorities, enabled 

them to have a comprehensive view of how well SuDS was both understood, and 

being integrated within development proposals, and how this was changing as a 

consequence of the NSTS. This Review was therefore undertaken to fill this gap in 

the evidence regarding the current status and delivery of SuDS through the planning 

system.   

Whilst the experience and understanding of the requirements for SuDS submissions 

will have moved on since this review was undertaken, the report highlights some 

fundamental issues that are likely to change only slowly, indicating that the outcomes 

of this report are still relevant.  Furthermore, no other national studies have been 

undertaken around this particular aspect of SuDS since this review. 

The Review was undertaken on behalf of CIC by their Champion for Flood Mitigation 

and Resilience, in association with the Landscape Institute, CIRIA, CIWEM and the 

RTPI. 

The LLFA consultation was split into two (minor) variant questionnaires to reflect the 

slightly different responsibilities/relationships of LLFAs within single and two-tier 

Planning Authorities.  The questionnaire was completed by 21 County Councils 

(78%) and 48 Unitary Authorities, London or Metropolitan Boroughs (39%), with 

responses from throughout England. 

2.3.2 The status of SuDS implementation locally/nationally   

Half of County Councils felt that the 2015 changes to planning had ósignificantlyô 

changed how they approached the management of surface water, compared to 38% 
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of Unitary Authorities and Metropolitan/London Boroughs. 15% of all authorities felt 

there had been no real change in their approach. Three quarters of Counties and 

60% of Unitary/Boroughs felt the impact of the change had been to ósignificantlyô or 

ómoderatelyô improve the management of surface water. 

Consultees felt that the principles of SuDS best practice as described in The SuDS 

Manual (Woods Ballard et al., 2015) was rarely used as the basis for schemes 

submitted to planning, with most lacking the amenity and biodiversity aspects in 

particular.  

Prevalent comments included: 

¶ Developers are not committed to the principles of SuDS and unwilling to 

deliver more than just drainage.  

¶ As such, some local authorities have been forced to act as óa designerô in 

trying to promote better schemes through their intervention.   

¶ Schemes are often model-based piped systems to a pond or tank, even when 

opportunities for above ground SuDS are available through landscape 

features.  

¶ Despite SuDS design guidance being available, LLFAs do not see many 

schemes integrating SuDS well in the site design and feel there is little to 

support them to contest designs that do not provide amenity or biodiversity. 

Adherence to the LLFA advice is confirmed with regards to managing fluvial flooding, 

but less consideration was given to their advice with regards to SuDS and surface 

water management in development more generally. Planning authorities were 

tending to see flooding as being a key matter in a planning decision where there is 

potentially fluvial flooding (i.e. within flood zones 2 or 3), as opposed to potential 

flooding arising from surface water runoff in any location. The fact that SuDS are 

only addressed in the NPPF and PPG within the context of flood zones, as opposed 

to their ability to manage surface water generally, appears to have created the 

(unintended) consequence of planning authorities giving less weight to surface water 

management and SuDS in general development outside flood zones 2 and 3, when 

assessing the óplanning balanceô (i.e. weighing up the relevant factors) in planning 

applications.   

2.3.3 The influence of local guidance and policy on design 
outcomes (multiple benefits in particular)  

The survey clearly highlighted the wide variability in both the nature and status of 

SuDS planning policy throughout England, which was considered to directly 



 

24 

 

influence the extent to which SuDS were provided (or not), and the way in which they 

were provided.  

At the time of the survey in 2018, 23% of the authorities who responded had SuDS 

policies (Figure 5) or SPDs in place, and a further 34% had other documents, which 

were predominantly Design Guides.  However, this figure also included SuDS 

information that was part of other policies, and the use of planning 

submission/validation checklists to ensure that information on SuDS was provided as 

part of a planning application.  These latter checklist requirements are a tick-box 

system for planning applications, and provide no policy guidance on the specific 

policy requirements of the local authority. Since that time, the cycle of Local Plan 

renewal has continued, so it can be expected that more authorities will now have 

SuDS policies or SPDs in place, albeit that the Local Plan cycle is slow (often taking 

more than 5 years to complete) so the current level of progress on local SuDS policy 

is unknown. 

Where there are two tier authorities, the variability in timing and emphasis is 

repeated by the Districts and Boroughs.  The survey found that there was generally 

an alignment in principle, but more variability in the detail, as may be expected, to 

reflect the balance between strategic and local issues. 

 

Figure  5 LLFA  SuDS Policy Documents (LI/CIC (2018)  

However, the survey was undertaken before the 2018 redraft of the NPPF, with its 

slight change in emphasis for SuDS.  The requirement to ñtake account of advice 
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from the lead local flood authorityò put LLFAs in a better position to seek better 

quality SuDS delivery. 

In terms of whether policies purely addressed the requirements of the NSTS for 

SuDS or they followed the principles1 laid out in the latest edition of The SuDS 

Manual (Woods Ballard et al., 2015), the result was mixed. Over 60% said their 

policy was a mixture of the NSTS and the SuDS Manual, with some of those fully 

including the SuDS Manual principles. The other 30+% said their policy did not deal 

with the technical aspect of SuDS. 

Of particular note, was a comment repeated by a number of LLFAs that it was 

difficult for them to reject SuDS that did not follow a more holistic/multi-functional 

approach, as a refusal on that basis was unlikely to be supported by an Inspector at 

appeal/inquiry, due to the NSTS only requiring water quantity to be addressed. 

Specific comments of relevance include: 

¶ ñCouncils feel constrained by the NSTS for several reasons: they donôt see 

tanks and large pipes as sustainable, but find them difficult to challenge as 

they canôt refuse them if they deal with quantity; their own SPDs encourage 

ógreenô SuDS and multiple benefits, but find it very difficult to deliver due to the 

quantity emphasis in the Guidance.ò 

¶ ñThe spirit is willing but the legislation is weak.ò 

2.3.4 Drivers and enablers/positive influences for th e delivery of 
multiple benefit SuDS (including maintenance and adoption 
options)  

The pre-planning application consultation process (pre-app) is seen as one of the 

most positive ways for LLFAs to influence the delivery of SuDS. The delivery of 

multi-functional SuDS requires input to the masterplanning process from the outset 

and LLFAs can offer valuable advice on multiple-benefit delivery as well as 

hydraulics (water quantity) alone.  The pre-app process is offered and arranged by 

all planning authorities, and only a very small number of LLFAs said they did not 

participate in it. Where LLFAs said they did not regularly participate in this process, 

this was ascribed to lack of resource.  

The extent to which LLFAs were invited to be part of this process varied, from 

automatically being asked to participate to óonly when requestedô.  An automatic 

invitation to participate was mainly dependant on whether it was for a ómajorô2 

 
1 The four pillars of SuDS design: water quantity, water quality, amenity and biodiversity. 
2 As defined in the NPPF paragraph 165 
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planning application (or not),  or whether the application was in either flood zones 2 

or 3, due to their statutory duty to review such schemes and provide advice. Within 

these two flood zones, nearly 90% of authorities were automatically involved with 

major applications, but only around 60% automatically involved for major 

development outside these zones. Just under half of the LLFAs reported that they 

were also involved in minor applications, even though there is no statutory duty for 

them to do so. 

2.3.5 Constraints/barriers/risks to the delivery of multiple benefit 
SuDS (including maintenance an d adoption options)  

The most fundamental barrier to the delivery of multiple-benefit SuDS was seen as 

the continuation of traditional design approaches to drainage throughout a site, 

dressed up as SuDS, due to their ease of production and familiarity.  This resulted in 

the use of increasingly large pipes, which discharge into a óSuDS pondô prior to 

discharge from site (known as the ópipe to pondô solution).  Such ponds are rarely 

well integrated within POS, being simple engineered ponds to the maximum 

allowable gradients.  Other similar design approach may utilise below ground crates 

instead of, or in conjunction with a pond.  These engineered ponds provide minimal 

amenity, little water quality improvement but may provide a low level improvement to 

biodiversity, with crated systems providing no benefits other than storage. 

The opinion of LLFAs regarding the lack of well-designed SuDS integration within a 

site layout was clear in their responses (Figure 6). Whilst this could be partially 

explained at the time, due to the relative novelty of the concept of integrated site 

design, these engineered approaches still continue and are common. Part of the 

problem is rooted in drainage being the traditional preserve of engineers, whereas 

integrated design requires a broad design team approach, including landscape 

architects and ecologists to work with the masterplanning architects and engineers 

from the outset. 
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Figure 6 SuDS integration into development sites (LI/CIC, 2018) 

A further question explored the adequacy of the SuDS submissions to planning 

authorities, and found that these were generally poor, and invariably necessitated 

further submissions to provide sufficient information to enable the LLFA to assess 

them.  Even then, some applications that were approved, left the SuDS completely 

subject to conditions, due to the lack of appropriate information. This inadequacy 

was seen as enabled by the lack of a sufficient level of detail within the NSTS, both 

to ensure that the management of water quantity is adequately addressed through 

planning and the lack of standards to cover the other 3 pillars of SuDS design. There 

is concern that ñgood conditions can be recommended, but can then be negotiated 

away by developers on viability groundsò. 

The commentaries also provided a number of responses that highlighted a specific 

issue around SuDS in close proximity to buildings, which provided another barrier to 

a more sustainable approach to SuDS: 

ñMany developers use the Building Regulations (Section H) that states that SuDS 

should be at least 5m from a building or road as a reason not to implement SuDS, 

without explaining what type of SuDS could be appropriate close to buildings or 

roads. This undermines our SuDS Policy and existing SuDS guidance.ò 

2.3.6 Case studies (sourced from the document) that support the 
above evidence  

Few case studies were included within the document due to the nature of the report, 

which was highlighting the problems of the current system and the poor quality of 

many SuDS submissions.   
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One useful case study was provided where a site had been designed with a mixture 

of SuDS and pipes, but was very poorly integrated within the amenity space of the 

site.  However, the project manager/engineer wished to improve the quality of the 

amenity spaces, as the local unitary authority would not approve the proposed 

engineered SuDS approach (Figure 7).  This was based on a range of reasons, 

including not only its lack of amenity, but also a lack of appropriate contouring of the 

open space to gradients that would enable easy ongoing maintenance, and provide 

a safer, more useable and attractive setting.  These issues were therefore a hurdle 

to both approval of the SuDS scheme, and its adoption.   

  

Figure 7 Case study showing o riginal engineered proposal ï one of three ponds 

(LI/CIC, 2018) 

Changes to gradients, alignment and contouring of the three attenuation ponds, 

created a new parkland space, where the wetland/water features were a focus, and 

became part of a circular walk which included a play space located within an 

elevated SuDS detention basin, that would be subject to shallow flooding in extreme 

events.  Similar changes to the alignment, gradients and contouring of the swales, 

and the inclusion of check dams, also assisted in providing better attenuation 

storage, improvements to water quality as well as a more attractive route along 

house frontages, and a more biodiverse planting design (Figure 8).  
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Figure 8 Case study sh owing t he same pond integrated within its landscape setting 

(LI/CIC, 2018) 

2.4 ICE Route Maps (2018)  

2.4.1 Introduction to the evidence  

The ICE SuDS Task Group (comprising industry SuDS specialists) developed SuDS 

route maps in 2018 (ICE / ACO, 2018). Funded by ACO Technologies, the route 

maps were developed to provide those involved in implementing SuDS with a clear 

process for the delivery of SuDS, linked to all relevant industry resources. The route 

maps are intended for use by planners, engineers, architects, developers and 

contractors. 

The route maps serve two functions, that of: 

1) Outlining the processes and stages involved in SuDS delivery (pre-planning, 

outline design, detailed design, pre-construction, construction, adoption, 

maintenance and retrofitting). 

2) Providing links to other sources of information and resources to enable 

professionals to design, deliver, adopt and maintain SuDS. 

The peer-reviewed route maps cover approaches to SuDS delivery in England, 

Scotland, Wales and Northern Ireland, and were based on the regulatory 
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requirements in 2018. Within the guidance, reference is made to some of the 

opportunities and challenges around securing SuDS in new developments. 

2.4.2 The status of SuDS implementation locally/nationally   

This is not addressed by the evidence. 

2.4.3 The influence of local guidance and policy on design 
outcomes (multiple benefits in particular)  

This is not addressed by the evidence. 

2.4.4 Drivers and enablers/positive influences for the delivery of 
multiple benefit SuDS (including maintenance and adoption 
options)  

The introductory sections of the route maps reiterate the guidance within The SuDS 

Manual (Woods Ballard et al., 2015) about the importance of early and effective 

engagement at pre-application stage between developers, LPAs, LLFAs, highway 

authorities, WaSCs and other stakeholders to secure SuDS, particularly those that 

provide multiple benefits. 

The route maps also suggest that ógreatô SuDS, i.e. those delivering multiple benefits 

are also enabled when SuDS are integrated into the vision and layout for the 

development. The document goes on to suggest that good SuDS outcomes are 

underpinned by consideration of the layout, function and land-take of the 

development. 

Each route map presents a stage of SuDS delivery, breaking these down into the 

phases, tasks, key considerations relating to the regulatory framework, consultation 

needs, delivery mechanisms, linkages with other policies, and relevant supporting 

resources. The pre-planning stage route map is reproduced in Figure 9 and 

indicates: 

¶ How local plans and policies should influence early engagement and objective 

setting; and 

¶ How biodiversity/habitat and water quality needs should influence surface 

water management design that is aligned and integrated with development 

masterplanning. 
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Figure 9 SuDS pre-planning stage route map (ICE/ACO,  2018) 

2.4.5 Constraints/barriers/risks to the delivery of multiple benefit 
SuDS (including maintenance and adoption options)  

This is not addressed by the evidence. 

2.4.6 Case studies (sourced from the document) that support the 
above evidence  

Case studies are not included within the evidence. 

2.5 CIRIAôs BÃST outputs (2015, 2019) 

2.5.1 Introduction to the evidence  

CIRIAôs Benefits Estimation Tool (BÃST) is a tool for assessing and valuing the 

benefits of blue-green infrastructure (BGI) that includes SuDS and Natural Flood 
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Management (NFM). The tool, guidance and case studies can be freely downloaded 

from the susdrain website3. 

B£ST is underpinned by a number of extensive literature reviews (CIRIA, 2013 and 

2018) and industry engagement activities, with the latest updates being completed in 

2019. In total around 200 research studies or papers have been utilised in its 

development, providing over 500 different values across a range of BGI benefits.  

B£ST provides valuation data presented under the Ecosystem Services (ESS) 

framework and Capitals Accounting (including Natural and Social Capitals). This 

approach complements the direction of travel in the 25 Year Environment Plan (HM 

Government, 2018) on multiple benefits and natural capital. 

B£ST provides users with a practical means of assessing and, where feasible, 

valuing multiple benefits. The valuation of benefits within B£ST is driven by an 

óimpact pathwayô approach (Figure 10) that focuses on the valuation outcomes 

(linked to benefit categories presented in Table 1). 

 

Figure  10 Overview of impact pathway approach (adapted from Defra, 2007)  

The benefits related to the BGI measures will be dependent on the characteristics of 

the BGI measure and its location, i.e. area of the measure, extent and type of 

planting, and the context in terms of the existing environment and proximity to people 

and property.  

 
3 https://www.susdrain.org/resources/best.html 

https://www.susdrain.org/resources/best.html
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Table 1 BGI benefit categories within B£ST and potential impact pathway mechanisms  

Benefit 

category  

What it covers  Ability to 

monetise 

benefits?  

Potential impact pathway mechanisms  

Air quality Impact on health from air pollution  V ¶ BGI measure filters particulates 

¶ Improves air quality reduces medical treatment 

Amenity Attractiveness and desirability of 

area 

V ¶ BGI measure improves attractiveness and amenity 

¶ Happier healthier people 

¶ Improved local values 

Asset 

performance 

Reduced flows to sewage 

treatment works and volume to 

treat from combined drainage 

systems 

V ¶ BGI measure reduces/diverts runoff 

¶ Flows/pumping/treatment reduced 

¶ Reduced energy and treatment 

¶ Improved compliance 

Biodiversity 

and ecology 

Sites of ecological value V ¶ BGI measure improves terrestrial and aquatic ecology 

¶ Increased number and variety of species 

¶ Contributes to biodiversity targets 

Building 

temperature 

Cooling (summer) or insulation 

(winter) benefits for temperature 

comfort 

V ¶ BGI measure cools buildings in the summer and insulates them in 
the winter 

¶ Reduces air conditioning in the summer and heating in the winter 

¶ Reduced energy use and costs and associated carbon savings 

Carbon 

reduction and 

sequestration 

Impacts on operational (reduced 

energy use), embodied (reduced 

water use), sequestration 

(planting) for WaSCs 

V ¶ BGI measure includes absorption of CO2 by trees 

¶ Reduces atmospheric carbon and greenhouse gasses 

¶ Reduced abatement costs 

Crime Crimes against property or people U ¶ Not monetised 

Economic 

growth  

Supporting business, jobs, 

productivity 

U ¶ Not monetised 
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Benefit 

category  

What it covers  Ability to 

monetise 

benefits?  

Potential impact pathway mechanisms  

Education Enhanced educational 

opportunities 

V ¶ BGI measure utilised by schools 

¶ Learning related to BGI embedded into curriculum 

¶ New educational opportunities 

Enabling 

development 

Drainage headroom for 

housing/other growth 

V ¶ BGI measure reduces pressure on drainage network 

¶ Provides additional capacity/headroom 

¶ Facilitates housing and development 

Flooding Flood damage to property/ people V ¶ BGI measure slows and stores water 

¶ Reduced flood frequency/consequence 

¶ Reduced damages, stress and anxiety 

¶ Flood risk benefit values 

Health and 

wellbeing 

Physical, emotional, mental 

health and wellbeing benefits 

from recreation and aesthetics 

V ¶ BGI measure enables more attractive places and spaces 

¶ People spend more time outdoors 

¶ Increased physical activity 

¶ Reduced healthcare costs 

Noise Attenuation of traffic-related noise V ¶ BGI measure filters and reduces noise 

¶ Improved liveability 

¶ Reduced disturbance and stress 

Recreation Enabling involvement in specific 

recreational activities 

V ¶ BGI measure provides an improved environment for recreation 

¶ New opportunities for recreation and associated benefits 

Tourism Attractiveness of tourist sites U ¶ Not monetized 

Traffic calming Risk of road accidents or street-

based recreation opportunities  

V ¶ BGI measure incorporates road safety measures 

¶ Restricts and slows down traffic 

¶ Fewer accidents, reduced costs of injuries 

Water quality Surface water quality 

improvements to aesthetics, 

health, biodiversity, etc. 

V ¶ BGI measures provide water quality treatment 

¶ Reduced pollution in waterbodies 

¶ Contribution to Water Framework directive objectives 
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Benefit 

category  

What it covers  Ability to 

monetise 

benefits?  

Potential impact pathway mechanisms  

Water quantity Groundwater recharge, rainwater 

harvesting and improvements to 

flow of watercourses 

V ¶ BGI measure enables infiltration and groundwater recharge 

¶ More water available in low flow periods 

¶ Contribution to Water Framework Directive objectives 
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2.5.2 The status of SuDS implementation locally/nationally   

This is not addressed by the evidence. 

2.5.3 The influence of local guidance and policy on design 
outcomes (multiple benefits in particular)  

This is not addressed by the evidence. 

2.5.4 Drivers and enablers/positi ve influences for the delivery of 
multiple benefit SuDS (including maintenance and adoption 
options)  

A robust business case for SuDS, where the potential benefits and beneficiaries are 

clear is now understood to be vital in supporting SuDS delivery where:  

a) There is no statutory requirement for SuDS that deliver multiple benefits; and  

b) SuDS are being considered alongside subsurface grey infrastructure solutions 

(usually to address flood risk and/or sewer capacity constraints) as part of 

WaSC asset investment. 

B£ST is increasingly being used by WaSCs to assess environmental and social 

capital in option appraisal as part of their asset management planning (AMP) 

processes. Drivers for the water industry to both incorporate SuDS within their asset 

base and to encourage those developing adoptable infrastructure or infrastructure 

that will discharge to their assets or to resources from which they abstract (WWT 

webinar, 26/6/20) include:  

¶ duties with respect to securing asset resilience for the AMP7 period 

¶ achieving zero uncontrolled spills by 2050 (UKWIR Big Question 6) 

¶ achieving net zero carbon by 2030 

¶ reducing the cost of treatment 

¶ increasing the availability of water resource to meet the increasing supply-

demand imbalance 

¶ biodiversity rehabilitation and enhancement obligations. 

In the webinar, Tony Harrington (Director of Environment, Dyr Cymru, Welsh Water) 

and Trevor Bishop (Director, Water Resources South East) referred to: 
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¶ The establishment and evaluation of drivers for multiple benefit drainage 

systems within upcoming Drainage and Wastewater Management Plans; 

¶ The importance of WaSCs working with Ofwat to ensure demand 

management and wastewater scheme option appraisals can recognise the 

value of carbon offsetting and natural and social capital value; 

¶ The risks to the water industry and wider society of under-investment in BGI; 

¶ The potential evolving need for WaSCs investment in land in rural areas to 

drive strategic water quality management and, in urban areas to indirectly 

influence the improvement of water quality to secure more resilient water 

resources.  

The original literature review undertaken in advance of the initial development of 

B£ST (CIRIA, 2013) sets out many of the drivers and enablers for multiple-benefit 

SuDS.  The following excerpts are considered of particular relevance:    

¶ ñIn promoting ómore open and efficient public servicesô in their Best Value 

Statutory Guidance (DCLG, 2011) HM Government state that Local 

Authorities and other public service providers ñshould consider overall value, 

including economic, environmental and social value, when reviewing service 

provision.ò 

¶ ñLocal authority duties related to Water Framework Directive delivery including 

ensuring runoff from their assets, such as roads, and those they also have 

permissive and other powers to deal with is within prescribed standards.ò  

¶ ñLocal authority duties related to public health which should drive the ñtailoring 

of local solutions to local problems, and using all the levers at their disposal to 

improve health and reduce inequalities.ò 

¶ ñThe significant value placed by countries across the globe on the multiple 

benefits offered by ógreen stormwater infrastructureô, e.g. cities like Seattle 

award building credits for the use of ógreen stormwater infrastructureô (GSI),  

in the stormwater management programme in the City of Philadelphia, the net 

benefits of using surface techniques has been estimated at almost $3bn 

compared with less than $100m for the piped alternative. The $3bn figure 

includes many diverse benefits such as: changes to property values; green 

jobs created; reduction in greenhouse gas emissions; and reduced crime.ò 

¶ ñThe value of SuDS in managing climate risks and climate uncertainties -  

including supporting water supply provision, providing flood risk management 

solutions that are more resilient to hydrological (e.g. rainfall and runoff) 

uncertainties, supporting and improving urban soil health, reducing urban heat 
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island effects and reducing carbon needed for cooling. In London the Borough 

of Islingtonôs promotion of the use of SuDS has in part been due to a 

perceived need to provide buffering against the uncertainties of future climate 

change in the Borough.ò 

2.5.5 Constraints/barriers/risks to the delivery of multiple benefit 
SuDS (including maintenance and adoption options)  

The original literature review undertaken in advance of the initial development of 

B£ST (CIRIA, 2013) sets out constraints for multi-benefit SuDS delivery.  The 

following excerpts are considered of particular relevance:    

¶ ñDelivering best value for society both now and into the future is not about 

cheapness and hence the draft National SuDS Standards statement: ñIf full 

compliance with the Standards would necessitate the construction of a 

drainage system that is more expensive than an equivalent conventional 

design then full compliance is not required, and instead the drainage system 

must comply with the Standards to the greatest extent possible without 

exceeding the cost of the equivalent conventional designò misses the 

opportunity to seek and obtain best overall value.ò 

¶ ñThe problem of ensuring maximum value, rather than least cost, is further 

exacerbated by the multiplicity of interested parties involved in decision 

making for SuDS investments; all with differing responsibilities, duties and 

rationales for their actions and needs. Many of the benefits of SuDS (e.g. 

enhanced biodiversity) are ópublic goodsô, whilst the costs are often borne by 

private entities. In other words, the parties responsible for bearing many of the 

costs in a societal investment are often not those who accrue the benefits. 

Reconciling the payers and the beneficiaries is also complicated, even where 

there are clear duties involved. It is the responsibility of all professionals to 

seek maximum value for society as well as to serve the needs of their clients 

(van den Hoven et al., 2012).ò  

¶ ñAs flood management has, to date, been the primary objective of SuDS 

especially in England and Wales (Pitt, 2008), opportunities from managing a 

range of rainfall from regular to extreme events is missed. The management 

of regular rainfall is fundamental in embedding urban surface water 

management within the land use, urban design and planning process so that 

maximum value can be obtained.ò 

¶ ñThe perceived lack of robust evidence to support a business case for 

implementation has held back delivery of SuDS and other BGI measures. 

B£ST helps overcome this challenge by presenting BGI measures and their 

benefits.ò 
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2.5.6 Case studies (sourced from the document) that support the 
above evidence  

Increasingly, tools and approaches such as B£ST are being used to convert benefit 

assessments into monetised outcomes. The case study provided in Appendix B is an 

extract from the original B£ST literature review (CIRIA, 2013). A number of case 

studies using B£ST 2019 have been developed more recently. These include the 

B£ST spreadsheet and the supporting case study information4.  

2.6 Surface Water Drainage from Developments , 
Phase 1 Report  (UKWIR, 2021) 

2.6.1 Introduction to the evidence  

This project was undertaken by HR Wallingford for UK Water Industry Research 

(UKWIR).   

Phase 1 of the project gathered information on current standards and planning 

practices with regards to connecting new developments to public sewers, and 

assessed the need to change these standards and practices to reduce hydraulic 

loads on connected sewers. The four key objectives for the work were to: 

1) Review current standards and guidance across the UK; 

2) Review the hydraulic aspects of drainage design which define flow rates to 

sewers and the storage volumes required in developments; 

3) Analyse development sites for space used for surface water management and 

the opportunities for change; 

4) Suggest alternative surface water management criteria to meet the needs of 

the water industry. 

Following a literature desk study, local authority questionnaire and follow up 

interviews, and an evaluation of 18 planning applications, Phase 1 of this project 

presented:  

¶ A review of local authority policy with regards to SuDS hydraulic control 

requirements; 

 
4 https://www.susdrain.org/resources/best.html 

https://www.susdrain.org/resources/best.html
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¶ A view on the current application of hydraulic standards and impacts on SuDS 

implementation; and 

¶ A summary of international best practice (in comparison with UK practice). 

The project did not address multiple benefits specifically, although the types of SuDS 

implemented on the evaluated sites were identified. 

Phase 2 of this project involved case study sewer system modelling to test current 

and possible future standards implementation for development sites. Further details 

of this work is provided in Annex B. 

The final report, covering both Phase 1 and Phase 2 of the project, has been 

approved by the UKWIR Project Steering Group and (at the time of writing) is with 

UKWIR in preparation for publication.   

2.6.2 The status of SuDS implementation locally/nationally   

2.6.2.1 Review of local authority policy  

It was established that the drainage requirements of local authorities, although broadly 

based on national guidance, have a range of specific requirements. Table 2 provides 

a summary of the various requirements and compares them with óstandardô practice 

and national guidance in England. There are additional requirements which are 

commonly required by authorities (related to multiple benefits); particularly aspirations 

on water quality, volume control and Interception, which rarely get applied. 
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Table 2 Comparison of local authority SuDS policy requirements relating to runoff rate control compared with the NSTS  

Standard or 

guidance  

Interception  Greenfield sites  Brownfield sites  Minimum 

discharge limit  

Additional WaSC 

requirements  
Peak flow rate  Volume  Peak flow rate  Volume  

NSTS (Defra, 

2015a) 

Not required Greenfield 1:1 yr 

and 1:100 yr  

1:100 yr, 6 hr 
where 
practicable, 

Greenfield 1:1 yr 

and 1:100 yr, 

where practicable, 

else betterment 

Greenfield 

1:100 yr, 6 hr 

where 

practicable, 

else 

betterment 

Not specified N/A 

CIRIA SuDS 

Manual (Woods 

Ballard et al., 

2015) 

5mm Greenfield 1:1 yr 

and 1:100 yr  

1:100 yr, 6 hr  
where 

practicable 

Greenfield 1:1 yr 

and 1:100 yr, 

where practicable, 

else betterment 

Greenfield 

1:100 yr, 6 hr 

where 

practicable, 

else 

betterment 

Not specified N/A 

Somerset 
County Council 
 

5-10 mm             

(rarely 

applied) 

Greenfield 1:1 yr 

and 1:100 yr 

1:100 year, 6 
hr where 
practicable 
(rarely 
applied) 
2 l/s/ha can 

be relaxed to 

5 l/s/ha  

Betterment:  

Minimum 

reduction of 30%  

1:100 yr, 6 hr 
where 
practicable   
(rarely 

applied) 

Not specified Engaged. 

No specific requirements. 

Kent County 
Council 
 
 

5mm           

(rarely 

applied) 

Greenfield 1:1 

yr, 1:30 yr and 

1:100 yr.  

Ashford 

specifies 2 to 6 

l/s/ha depending 

on catchment 

Infiltration 
where 

possible  

Betterment: 
Minimum 
reduction of 50%  
Ashford 6 l/s/ha                 

(or 10.3 l/s/ha if 

unachievable) 

- 2 l/s Leaves planning decisions 

to local authority 
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Standard or 

guidance  

Interception  Greenfield sites  Brownfield sites  Minimum 

discharge limit  

Additional WaSC 

requirements  
Peak flow rate  Volume  Peak flow rate  Volume  

Hull City Council 5 mm         

(rarely 

applied) 

1:100 year, 6 hr  

1.4 l/s/ha ï not 

applied 

- Betterment: 
Minimum 
reduction of 50%  

- 3.5 l/s 
For any size of 

development 

Engaged.          

No specific requirements. 

Manchester City 
Council 
 
 

Not required Greenfield 1:1 

yr, and 1:100 yr.  

Specific rates 

critical drainage 

areas (but not 

yet 

implemented) 

Not 

implemented 

Betterment: 
Minimum 
reduction of 50%  

Not 

implemented 

5 l/s Engaged.  

No specific requirements  

Plymouth City 
Council 
 

Not required Greenfield 1:1 

yr, and 1:100 yr.   

Not required Greenfield 1:10 

year (for 100 yr)   

Outside critical 

drainage areas 

match existing 

rates (i.e. no 

betterment) 

Not required 1.5 l/s All connections require 

agreement on flow rate 

from SWW 

Royal Borough 
of Kensington & 
Chelsea 
 
 

Not required Not applicable Not 

applicable 

Betterment: 
Minimum 
reduction of 
50% from existing 

Not required Not specified Not specified 

Worcestershire 

County Council 

Not required Greenfield 1:1 yr 

and 1:100 yr 

Not required Greenfield 1:1 yr 

and 1:100 yr 

Not required Not specified SU approves discharges 

to existing drainage 

systems.  May specify 

rates higher than standard 

greenfield rates 
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Standard or 

guidance  

Interception  Greenfield sites  Brownfield sites  Minimum 

discharge limit  

Additional WaSC 

requirements  
Peak flow rate  Volume  Peak flow rate  Volume  

Devon County 

Council 

Not required Greenfield 1:1 yr 

and 1:100 yr.  1 

in 10 yr for 

Critical Drainage 

Areas 

Long Term 

Storage 

required or 2 

l/s/ha 

Robust 

justification if 

greenfield cannot 

be achieved. 

Significant 

betterment. 1 in 

10 year for Critical 

Drainage Areas 

Long Term 

Storage 

required or 2 

l/s/ha 

Below 5 l/s. 

Normally as low 

as 2 l/s ï with the 

overriding limit 

being based on 

orifice diameter 

(70mm) 

SU often specifies higher 

allowable rates than DCC.  

Now generally defer to 

DCC. 

Warwickshire 

County Council 

Not required Greenfield 

QBAR rate 

preferred, 

unless volumes 

controlled (latter 

approach not 

promoted due to 

complexity of 

flow controls) 

Volume 

control only if 

greenfield 

QBAR 

approach is 

not adopted 

Greenfield, or 

50% betterment  

Volume 

control only if 

greenfield 

QBAR 

approach is 

not adopted 

As low as can be 

achieved whilst 

demonstrating 

adequate 

blockage risk 

management 

(normally down to 

2 l/s) 

SU may specify higher 

allowable discharge rates, 

in which case the Local 

Authority requirements are 

defaulted to. 

Their use of 30% 

betterment is at odds with 

Local Authority 

requirements.  

Sefton Borough 

Council 

Not required Greenfield 1:1 yr 

and 1:100 yr 

Not routinely 

required 

20% betterment Not routinely 

required 

1-5 l/s minimum.  

100mm minimum 

orifice 

100mm minimum orifice 
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2.6.2.2 Review of planning applications  

18 development sites were collected from across a number of different WaSCs and 

LLFAs. These sites provide examples of both greenfield and previously developed 

(brownfield) sites and include both major and minor developments. Scheme 

composition and hydraulic design characteristics were assessed. 

Scheme Composition  

These 18 development sites were analysed to determine the ground space allocated 

to surface water management; the characteristics of the site that influenced the 

drainage design; and whether there were further opportunities for using SuDS within 

the design. 

Key points of note are: 

ƀ 50% of the developments sites used underground storage solutions only 

(oversized pipes, attenuation tanks, etc.) with no incorporation of SuDS 

components. 22% designed ógreenô SuDS solutions only, whilst the remainder 

incorporated both an underground storage unit and a ógreenô SuDS component 

into the design.  

ƀ There is a range of land use type depending on the development type. 

Approximately 60% of the area of a new development site is made up of 

impermeable surfaces and 40% remains as green space (20% private and 20% 

public). 

ƀ The percentage of the site area used for above ground SuDS is very small, of the 

order of 3%. Where above ground SuDS have been provided, there is scope in 

each case to make these features larger.  

ƀ Most of the sites evaluated had very limited infiltration potential due to the soil 

type or high groundwater table. Where there was infiltration potential, a soakaway 

was included in the design. 

ƀ Potential opportunities for greater use of SuDS were identified for all sites. In 

particular, green roofs and permeable paving and, where there was POS, basins, 

ponds and swales. If there had been a greater incorporation of above ground 

SuDS within the design, volume reduction of small rainfall events could have 

been achieved.  

ƀ In most cases of previously developed sites there was space for more storage to 

be provided to meet a more stringent limiting discharge control rate.  
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ƀ The concept of the management train was rarely applied with most drainage 

systems having an end of pipe application of a single storage component. 

The spread of storage components adopted by the designs is presented in 

Figure 11. 

 

Figure  11 Types of storage solutions designed on each development site  (UKWIR, 

2021) 

Hydraulic Design  

ƀ None of the sites were designed to the requirement for volumetric control of 

runoff; neither designing for Interception nor ólong term storageô. Sites were 

always designed to a single limiting peak runoff rate.  

¶ Greenfield sites were generally designed based on an assessment of the 

greenfield runoff rates (Figure 12). 

¶ Whilst there was a universal aspiration that previously developed sites should 

deliver greenfield runoff rates where possible, no planning authority insisted on this 

criterion. Instead, a óbettermentô approach was always taken, although how 

óbettermentô was measured varied. For some sites the existing 100 year return 

period discharge rate was used, whilst for others it was the 2 year return period 

(equivalent to the return period for Qbar) (Figure 13). 

¶ For both greenfield and previously developed sites, the control flow rate was either 

Qbar / 1:2 year or the 1:100 year runoff rate. 
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Figure  12 Maximum discharge flow rate  criteria set by the LLFA and delivered by the 

development for greenfield sites (UKWIR, 2021)  

 

Figure  13 Maximum discharge flow rate  criteria set by the LLFA and delivered by the 

development for previously developed sites  (UKWIR, 2021) 

ƀ Whilst WaSCs are not mandatory consultees in the planning process, all the 

planning authorities in this study refer to them. The WaSCs often accept the 

proposed discharge rate, but they requested that the discharge limit was reduced 

for a third of the greenfield sites and a quarter of the previously developed sites 

evaluated. These were often in catchments where there was known to be limited 

capacity in the sewer network. 




































































































































































































































































