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Executive Summary
 “But to-day we have involved ourselves in a colossal muddle,           
having blundered in the control of a delicate machine, the                  
working of which we do not understand”                   JM Keynes

The delivery of well designed, sustainable homes is not 
an unaffordable pipedream and nor is it restricted to 
Scandinavian exemplars. The principles of sustainable 
development are well established and some of the world’s 
foremost practitioners and planners work here in the U.K. 
What is more well designed, environmentally efficient 
homes and surroundings make excellent business sense. 

Where we have lagged behind the best of Europe is in 
the integration of sustainability, design and best practice 
from the very beginning of a planned development. With a 
few notable exceptions (and unfortunately they really are 
exceptions) our approach to development in the U.K. has 
remained largely unchanged for decades. We have been 
almost entirely reliant upon a well established financial 
model with relatively easy access to short term money, the 
maximisation of a return on a site as quickly as possible 
and little in the way of long term commitment to a site post 
planning approval and early completions. 

Those same financial models are often used to suggest 
sustainable development is financially unviable. 
Meanwhile, from the public sector side the adversarial 
planning system (and officers with professional specialism 
but limited grasp of the complexity of sustainable 
development) sets applicant and determining authority 
up in competition from the outset. More often than not the 
best that can be hoped for is a compromise in the middle 
where no one gets what they really want  and another 
opportunity to create successful, sustainable development 
slips by.

Mismatch
This mismatch in expectation is often exacerbated by 
an unwillingness or inability of the public sector to take 
account of the economics of development from the 
private sector’s perspective. Sustainability expectations 
may be set high, but the impact on the financial model 
underpinning any given development is ignored or 
misunderstood. No surprise, then, that compromise 
and frustration is more likely to be the end product than 
exemplar.
This is particularly true of smaller development sites – 
the backbone of the U.K. house building industry. Whilst 
the planning and regeneration press often highlight or 
review master plans for the huge urban extensions or 
new settlements which have become de rigueur in recent 
years (as the U.K. tries to close out its housing supply 
gap) little attention is paid to smaller, 200 homes or fewer 
sites. They slip “below the radar” and many of the smaller 
and medium sized construction companies working in 
such developments have only limited resources to offer to 
sustainability.

Redress
This document sets out to redress some of those 
imbalances and frustrations. We focus on the integration 
of:

Design ●
Sustainable surface water strategies ●
Waste management best practice  ●
Energy  ●

We demonstrate the synergies and benefits which can 
be realised where an integrated approach is taken from 
day one. We approached this conundrum from the 
perspective of a small to medium sized developer, working 
in the East Midlands on pretty typical sites. On this basis 
we’ve paid particular attention to the cost implications of 
each of the strategies and technologies discussed in the 
guidelines. We will show the end product can be more 
sustainable, better designed and, critically, is commercially 
viable. Indeed, it could actually increase profitability 
and still deliver al the associated benefits of sustainable 
development.



5

Replicable  

Rather than just work up yet another set of best practice 
notes we’ve taken two East Midlands sites as case 
histories. Both are currently subject to development activity 
and are representative of many such sites across the 
region. We then worked up an integrated design solution 
which is both costed and readily replicable elsewhere. 
Additionally we ran a series of seminars in the East 
Midlands to test the early thinking with representatives 
from both the private development sector and the public 
bodies working with them. Their ideas and feedback have 
helped refine this document and some of the assumptions 
and ideas it contains.

The schemes presented are scalable and flexible, 
underpinned by “plug and play” principles i.e. these are 
strategies and technologies which could be applied across 
a large site which could be phased to take a number of 
years to fully build out, but without any denigration of the 
overall sustainability performance of the development. It 
is the integration of design, water, waste and energy from 
the very earliest possible point that makes this possible – 
indeed, essential if the construction timetable, phasing of 
activities, marketing approach, etc., are themselves to be 
integrated and coordinated.

This integrated approach also assists in achieving more 
Code for Sustainable Homes credits and works with the 
BREEAM Sustainable Communities tool.

Sum of the Parts
What we will demonstrate in this document is that the 
whole really can be greater than the sum of the parts – but 
you need understand the parts, the way they can be made 
to fit together better and the synergies which result before 
you win those gains.  Delivering sustainable communities 
is a challenge, especially in the U.K. and even more so 
on smaller sites. But we have both the expertise and 
opportunity to do much, much better. 

Above: A photo of Upton, Northamptionshire
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Chapter One sets out the particular questions we want to 
address through this piece of work including:

how to improve the design and phasing of activities to  ●
create sustainable communities 
the implications for all stakeholders involved in that  ●
process 
the principles we adopted and were working to  ●
throughout this piece of work
the implications of new and current legislation in this  ●
area, particularly for smaller scale developers and 
construction companies
the cost / values benefits which could be achieved ●
the importance of coherent, coordinated inputs from  ●
sustainability specialists as part of a fully integrated 
design team

The regulatory framework underpinning this area is also 
set out in some detail.

Chapter Two focuses on Sustainable Development 
Principles and the importance of actively seeking to apply 
best practice in terms of design, water, waste and energy 
in a coordinated way. 

The importance of these synergies follow a first 
consideration of the technologies and options available 
under the headings of Sustainable Urban Drainage 
Systems (SUDS), Waste Management and Operational 
Energy. Each is considered in terms of design, 
construction issues, adoption and management, and 
community engagement
. 
The ideas around the potential synergies from an 
integrated design, water, waste and energy approach are 
the key to this chapter and include synergies between:

water and waste in terms of water reuse and recycling,  ●
the use of biological and biomechanical systems to 
break down waste, and the importance of ensuring local 
residents understand the systems if they are to operate 
safely and effectively

waste and energy and the options presented by existing  ●
and new technologies to convert waste to energy, the 
scale required, etc.
energy and water including small scale hydro electric   ●
schemes and the scope to use ground source heat 
systems within SUDS infrastructure
finally, all three in the form of converting waste water to  ●
gas and electricity and the conversion of green waste to 
compost making use of renewable energy, rain or grey 
water.

Chapter Three concentrates on design issues and Making 
Design Decisions. This section simplifies the design 
decision making process where the objective is to create 
communities which are much more sustainable than is 
traditionally achieved in the U.K. It does so capturing 
design decisions where water, waste and energy have 
to be accommodated together and as part of a properly 
integrated design solution as a series of process 
flowcharts.

Chapter Four sees us Introducing the Case Studies. The 
concept of “plug and play” neighbourhoods is explored – 
where each 50 unit modular neighbourhood (effectively 
individual phases within the build out of a larger site) could 
be “plugged into” adjoining and subsequent phases. The 
case study area were chosen because they are deemed to 
be typical of development sites across the East Midlands, 
with common parameters of density, mix, and with a Code 
for Sustainable Homes target of Code 5.

The two sites (Middlemore in Daventry and Shirebrook in 
Derbyshire) are depicted in maps, aerial photographs and 
site images. 

Chapter Five begins the detailing of the Design Options 
for both case study sites. For Middlemore it is confirmed a 
full SUDS scheme can be accommodated, with communal 
waste and recycling points integrated with the SUDS. The 
energy needs could be met through a range of possible 
solutions, including a scalable district heating system. 

Content of the guidelines:
Chapter by chapter
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Medium to high densities can be achieved without any loss 
in terms of sustainability and all CABE Building for Life and 
Code 5 standards can be achieved. The cost per dwelling 
on each water, waste and energy option is detailed.

A similar analysis of the Shirebrook site is offered. As with 
Middlemore, the Shirebrook work confirms a full SUDS 
strategy is not only possible but cheaper to install and 
maintain than a traditional pipe-based response. A number 
of possible waste management and recycling approaches 
are detailed, each from a cost / saving perspective. The 
operational energy needs of the development are also 
explored, with a number of scenarios presented based on 
energy centre scenarios, micro generation, Feed In Tariffs  
and district heating options.

Chapter Six looks at the Benefits and Challenges, pulling 
together the findings and ideas presented earlier. It 
confirms a number of key points:

sustainable neighbourhood developments provide more  ●
attractive places to live which can equate to higher sale 
prices and returns
the integration of design, waste, water and energy will  ●
result in a more holistic solution and should create cost 
and time savings for the developer
will be seen as a positive measure by the local Planning  ●
Authority  in that this approach demonstrates a 
commitment to both quality and sustainability from the 
outset
it is particularly important that surface water strategies  ●
are considered early in any design process because of 
the potential for significant impact on the construction 
and phasing of works
there are a plethora of waste management options  ●
available, and some considerable cost savings, but 
the importance of community engagement and a 
willingness to adapt behaviours (on the part of both 
local people and the waste collection body) cannot be 
underestimated

energy systems are key to the achievement of Code for  ●
Sustainable Homes and other sustainability objectives 
and with the introduction of Feed in Tariffs (FITs) and 
possible Renewable Heat Incentives (RHI)s, can make 
a very positive impact on the values achievable on a 
development site, delivering a revenue stream and a 
positive energy business case. 

This chapter concludes with a confirmation that low 
carbon, high quality and commercially viable construction 
is possible at this neighbourhood scale and that the 
exemplars of good design need not be restricted to the 
large urban extensions and ecotowns. The next steps will 
be to work with these principles on a real site, with private 
sector partners and under real life economic and planning 
constraints.

Chapter Seven rounds off the document with details 
around some of the technologies, techniques and 
calculations used to underpin the assertions and 
arguments made earlier.
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1.0
Introduction
1.1 Purpose of the Guidelines

This document is an investigation into the potential 
economic, social  and environmental advantages of site-
wide infrastructure for residential development. It asks the 
question:

Which approaches and technologies for delivering 
water, waste and energy can work at various 
“neighbourhood scales”, and what are the capital 
costs and benefits of these?

In responding to this question these guidelines aim to:

Improve understanding of the phasing of   ●
neighbourhood provision
Improve the contribution to wider sustainable  ●
communities for all involved in the process, including 
SMEs, developer teams and local design and planning 
professionals
Demonstrate how developments can approach the  ●
challenges set out in contemporary legislation and other 
regulatory requirements
Demonstrate the cost / value benefits of an integrated  ●
approach to site-wide energy water and waste 
infrastructure at neighbourhood scales
Promote consistency in the design methodology of new  ●
residential developments

Integration

The integration of water, waste and energy services are 
crucial for the delivery of sustainable neighbourhoods. In 
the UK at present, proposals for ‘sustainable residential 
development’ are commonly approached either at the 
scale of single houses or are at the level of large sites of 
over 1000 dwellings. In practice however, the creation 
of the larger communities is phased over time through 
the delivery of a series of smaller “neighbourhood scale” 
developments in the region of 50+ units per phase. 
These guidelines focus on the delivery of this scale of 
development and address how phased or ‘modular’ 
neighbourhoods can be a means of integrating larger 
sustainable developments.

Best Practice

This document demonstrates present day ‘best practice’ 
for integrated solutions focused on potential synergies 
between Water, Waste and Energy requirements and how 
this can contribute to the kinds of ‘infrastructure grids’ 
that can be extended through subsequent ‘plug & play’ 
developments. As the focus is the neighbourhood scale as 
opposed to the single house, the focus is more specifically 
on surface water, household waste and operational 
energy.

Given the trajectory towards “zero carbon” homes from 
2016 onwards, a set of costed design options have been 
developed to test how at this scale, Level 5 of the Code 
for Sustainable Homes, can be achieved. These are 
demonstrated at a practical level through two case study 
sites of different sizes - Middlemore, Daventry: a 50 unit 
site, and Shirebrook, Derbyshire: a 250 unit site.

The project was funded by the East Midlands 
Development Agency (emda) and delivered by West 
Northamptonshire Development Agency (WNDC) 
with specialist input from Broadway Malyan, Illman 
Young, The University of Northampton, Utility 
Partnership Ltd., Robinson Low Francis and Elev8 
International Limited.
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1.2 How to use this Document

This document is a pragmatic set of guidelines to empower 
developers to fully engage in sustainable design at this 
neighbourhood scale. In particular, it enables informed 
decision-making on integrating water, waste and energy 
infrastructure at a site-wide level. 

The document is set out as follows:

The introduction briefly outlines the regulatory context in  ●
which this document was created
Section Two gives a condensed description of what  ●
are considered to be best practice “neighbourhood 
principles” for developing sites that integrate sustainable 
infrastructure. In this section design, construction, 
management, maintenance, and community 
engagement are discussed for water, waste, and 
energy, and the various synergies between the three
Section Three is a series of “decision trees”, set up to  ●
help developers make decisions on what works and at 
what scales
Section Four and Section Five demonstrate the  ●
neighbourhood principles in practice on two case study 
sites – Middlemore and Shirebrook. In Section Five 
a table of design options with indicative capital cost 
parameters aim to show the benefits and economic 
tipping points for different approaches at different scales 
and densities
Section Six is entitled “Why do it?” intends to describe  ●
the benefits as well as the challenges involved in 
delivering some of the suggestions in the guidelines. It 
is followed by a set of appendices for those who wish to 
interrogate the underlying detail in the main sections of 
the document

We hope that this document is a useful tool that will help 
result in better development where everyone benefits. 
The team welcomes feedback on the effectiveness of this 
document.
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1.3 Regulatory Context Water:

In 2008, Defra released their strategy ‘Future Water’, 
(Defra 2007). This states that by 2030, Defra has an 
aspiration that average domestic consumption will fall to 
130 litres per household per day (l/h/d).

There will be significant changes to the planning and 
approval system now that the Flooding and Water 
Management Act received its Royal Assent on 8 April 
2010. It has been formulated in response to the growing 
concern over increasing problems and cost caused by 
surface water flooding, as illustrated by the disastrous 
floods in 2007 and since. 

Sustainable Drainage Systems (SUDS) are just one 
aspect of this Act which also covers water supply, 
reservoirs, flood defences, coastal flooding and the 
emergency services response to flooding.

This section briefly describes the regulatory context in 
which this set of guidelines was written and frames the 
rest of the document by describing the driving forces that 
govern how development will be shaping up in the coming 
years.
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Waste:

The Government’s Waste strategy aims to:
 

decouple waste growth (in all sectors) from    ●
 economic growth and put more emphasis on   
 waste prevention and re-use
meet and exceed the Landfill Directive diversion    ●
targets for biodegradable municipal Waste in   
2010, 2013 and 2020
divert waste from landfill through increased    ●
 recycling of resources and recovery of energy   
from residual waste using a mix of technologies.

A greater focus on waste prevention is demonstrated with 
a new target to reduce the amount of household waste 
not re-used, recycled or composted from over 22.2 million 
tonnes in 2000 to 15.8 million tonnes in 2010 with an 
aspiration to reduce it by 45% to 12.2 million tonnes in 
2020 - an equivalent to a fall of 50% per person.

Requirements for planning for waste management are also 
changing. Planning Policy Statement 10 (PPS 10) sets out 
the Government’s policy to be taken into account by waste 
Planning Authorities and forms part of the national waste 
management plan. Key planning objectives of PPS 10 
include  providing a framework in which communities take 
more responsibility for their own waste and the enabling 
of sufficient and timely provision of waste management 
facilities to meet the needs of their communities. 
Sustainable waste management will be given significant 
weight in determining whether proposals should be given 
planning permission.

Energy:

The Government recognises that climate change is the 
biggest challenge facing the world today, hence the 
Climate Change Act in 2008 sets a target of reducing UK 
carbon emissions by 80% against 1990 levels by 2050.

The main policy for filtering this target down into 
neighbourhood development is the Code for Sustainable 
Homes and the changes to building regulations being 
incorporated into the Code. The Code intends that all new 
homes will be built to zero carbon standards by 2016 with 
interim steps along the way in 2010 and 2013. 

In general terms it will mean that high levels of energy 
efficiency and a minimum level of carbon reduction 
from on site solutions will be required. There is also the 
potential for a range of “allowable solutions” to reduce 
overall emissions, such as off-site turbines or improving 
the energy efficiency of community buildings nearby.

The Feed-in-Tariff (FiT) have been introduced by the 
government as a policy mechanism designed to encourage 
the adoption of renewable electricity generation.
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1.4 The Code for Sustainable Homes

In May 2008, the UK Government introduced legislation 
requiring all new properties to be given a rating against the 
Code for Sustainable Homes - a national standard which 
uses a one to six star rating system to measure the overall 
environmental and sustainability performance of every 
new home. The issues assessed by the Code include 
energy and carbon dioxide emissions, surface water run-
off, building materials, waste management and ecology. 
Meeting the Code will be a mandatory requirement in most 
cases, as without an appropriate rating, specific planning 
conditions that are set by the relevant local planning 
authority will not be met.

The code proceeds through a number of key stages that 
are of direct interest to the developer. The Pre-assessment 
report is conducted at the initial planning stage, and will 
provide an indication of the Code level which the finished 
development is likely to achieve. However, to gain formal 
assessment a qualified Code assessor will have to 
undertake the following:

1. Design stage assessment – normally undertaken once 
planning consent has been granted. This involves an 
assessment of the development to determine what Code 
level it will achieve, assuming that everything detailed 
in the plans and specifications is adhered to. Access 
is required to all technical drawings and associated 
documentation.

2. Post-construction assessment – required upon build 
completion. This is undertaken when the development is 
completed. A verification site visit will be required along 
with access to all final technical drawings and associated 
documentation, including details of where materials have 
been sourced and what heating methods are used. Once 
all standards have been adhered to, the code assessor 
will issue an approved certificate from the approved 
assessment and quality assurance body, following each 
stage of the formal Code process.

These guidelines have accounted for all of the relevant 
credits in the Code related to energy and carbon dioxide 
emissions, surface water run-off, building materials, waste 
management and ecology. In the current context the 
guidelines assume that at least Code Level 5 will have 
to be met by 2016 onwards, hence Code Level 5 is the 
baseline benchmark adopted.

In summary, it is clear that 
the UK has set itself some 
extremely challenging targets 
for a sustainable future, with 
great responsibility being 
placed on the construction 
industry as the foundation 
of the large step changes 
required. 

Targets such as an 80% 
reduction in carbon dioxide 
emissions, highly challenging 
operational waste targets and 
new legislation concerning 
water resources presents 
both opportunities and 
challenges to the construction 
industry.

http://www.planningportal.gov.uk/uploads/code_for_sust_
homes.pdf
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2.0 
Sustainable Neighbourhood Principles

Drivers of development are often dynamic and concurrent 
focusing on economic, social and environmental issues. 

Good development is often an iterative process that will 
consider multiple phases of the development’s life - from 
buildability issues to engaging with neighbouring occupiers 
to ongoing maintenance of the urban fabric.

This section sets out a relatively “new” area of 
consideration – i.e. what “neighbourhood principles” could 
be considered for the three interrelated infrastructure 
topics of water, waste and energy? 
What efficiencies and benefits could be gained from 
considering the whole neighbourhood rather than just 
considering single houses in their plots? 

This section intends to introduce some innovative forms of 
sustainable site wide infrastructure at various scales and 
site contexts, covering:

Design issues ●
Construction issues ●
Adoption, management and maintenance, and ●
Community engagement ●

A group of 50 “sustainable homes” does not necessarily result in a 
“sustainable neighbourhood”...

Figure 2.0.1: A photo of the sustainable drainage at Bo01, Malmo, 
Sweden
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2.1
Sustainable Neighbourhood Principles:
Surface Water
Given the need to regulate surface water on new 
development sites, Sustainable Drainage Systems (SUDS) 
are becoming commonplace. SUDS are a method on 
managing surface water runoff on sites not only to  control 
normal flows, but also to prevent any potential impact from 
surface water flooding and will be required under the new 
Act for all planning applications. 

The purpose of SUDS are to mimic the way that rainwater 
is gradually absorbed or flows across land naturally, i.e. 
pre-development, before reaching a ditch, water course 
or drain (see figures 2.1.2a+b). This is as an alternative 
to rapid discharge from hard surfaces through gullies and 
pipes directly to a drain or sewer. SUDS allows surface 
water from development sites to be controlled and helps 
prevent flooding downstream as a consequence of new, 
rapid discharges created by the replacement of soft 
vegetative cover with buildings and paving.

Traditional drainage systems of pipes and gullies only deal 
with water quantity, and make little improvement to water 
quality, and rarely benefit amenity or biodiversity. SUDS 
can address all of these, and the best solutions will do so 
equally. SUDS schemes cleanse water by the removal of 
hydrocarbons, dirt and pollution through either microbial 
activity or the ability of plants to absorb them as water 
flows across their surface. 

SUDS offer a range of benefits over traditional drainage 
systems, in that they:

Can be cheaper to construct ●
Can become economic assets by making adjacent  ●
houses easier to sell / achieve higher prices
Make efficient use of amenity space ●
Create attractive features ●
Assist with achieving credits under the Code for  ●
Sustainable Homes (further details are contained in 
Appendix 7.3)
Help protect development from flooding ●
Improve biodiversity, recharge groundwater and  ●
maintain natural flow regimes
Go toward complying with new legislation ●

Figure 2.1.1: There is a shift of emphasis from just “quantity” 
considered in traditional drainage solutions to “amenity” and 
“quality” in SUDS.

http://www.defra.gov.uk/environment/flooding/policy/fwmb/
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Figure 2.1.2b: SUDS aims to mimic natural systems post-development

Figure 2.1.2a The natural hydrological cycle
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Design Issues

improved water quality, amenity and biodiversity.

Each Management Train is sized into two or three 
elements:

The smallest and most regularly used are called  ● source 
control features, located closest to where water is 
discharged. These should deal with water runoff up to a 
1 in 1 year event
Water from these is then conveyed into a number of ●  site 
control features, which should deal with water runoff 
up to a 1 in 30 year event (the same as is currently 
required under Sewers for Adoption)
The largest are the  ● regional control features which will 
deal with anything from 1 in 100 or larger (up to 1 in 200 
or more as may be required)

These may be located on site, or may be part of a wider 
site provision.

A comprehensive SUDS scheme will have a larger number 
of source control features, fewer site control features and 
possibly only one regional control. The larger the site, the 
greater the number of features will need to be provided or 
their size will need to increase.

Designing a SUDS Scheme

The design of the SUDS system must have capacity to 
deal with different intensity rainfall events. These also 
coincide with the three stages of the Management Train.

1 in 1 year event /1 probability (or 100% likelihood)  ●
– control of frequent events (first flush), dealt with by 
source control
1 in 30 year event /0.3 probability (or 30% likelihood)  ●
– retains flows within drainage system, as required 
by Sewers for Adoption, dealt with by source and site 
control features together
1 in 100/200 year event /0.01 probability (or 1%  ●
likelihood) – ensures capacity on site and allows 
discharge at agreed rates (Greenfield runoff on new 
development sites), by the regional control managing 
surplus water from the two lower level controls in the 
system

As with conventional systems, design advice will be 
required to ensure that the proposed scheme is likely 
to comply with the requirements of the SUDS Adopting 

To realise the benefits it is essential for the entire design 
and construction team to understand how and why SUDS 
are used, and to allow them to be integrated within the 
design from the earliest stage of scheme development. 
The team will also need to understand how to adjust the 
construction programme and methods to allow SUDS to 
be installed cost effectively.

Surface water can be controlled through a range of hard 
and soft landscape features, which may be used on any 
site. Those schemes considered most sustainable often 
contain considerable soft landscape features. The benefits 
to biodiversity are achieved by the new habitats that are 
created for plants, invertebrates and birds when soft 
SUDS are built.

SUDS achieve this through the use of a “management 
train” whereby water moves through a range of features 
throughout the system before being discharged back into 
either a water course, or a sewer. The Management Train:

allows water to evaporate by slowing its progress ●
allows water to infiltrate back into the soil ●
cleanses the water by passing it through stone or  ●
vegetative filters that are part of the system
provides a range of features that will attenuate the flow  ●
by holding it back so that it can discharge more slowly 
down the system

Run-off Issues

Generally, the discharge rate for water from a Greenfield 
site must be no more than the rate if the site remained 
undeveloped (known as the “greenfield runoff rate”). The 
amount of water to be stored on site is known as the 
“storage volume” and will need to be calculated specifically 
for each site. It will depend on the nature of the soils and 
underlying rocks, local rainfall levels and the percentage 
of the site that is to be developed. The approving 
authority will then require this volume to be calculated 
to accommodate the volume of water that would be 
generated within a 24 hour period during a 1 in 100 year 
flood event. This figure is then normally increased by 20% 
to allow for climate change, but in some instances up to a 
1 in 200 year flood event capacity may be required.

Brownfield sites are treated differently and the expectation 
is that there will be a significant betterment of the existing 
discharge from site, although the extent of the betterment 
is for discussion and agreement. Betterment also includes 

Figure 2.1.3: Various SUDS components can be employed to within the Management Train. For further examples see Appendix 7.3.
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Figure 2.1.4: The SUDS “Management Train”

Levels of treatment

For housing schemes it is likely that only one level of 
cleansing will be required for surface water, however, main 
roads or service yards around the Energy Centre or other 
communal spaces that could accumulate pollution, would 
require two sequential levels of treatment.  SUDS systems 
generally provide two levels of treatment as a minimum.  
Areas considered likely to be highly polluted by oils or 
other contaminants would require three sequential levels 
of treatment.

Bodies (SAB) in terms of its capacity, levels of treatment, 
longevity and contribution to amenity and biodiversity.
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Figure 2.1.5: Two diagrams showing how the capacity of a system is constructed through the multiple use of various components 
throughout the system.  It also shows the way they can be connected in series to attenuate flows as the water moves through the system.
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Discharge options

All schemes will need to discharge between components 
within the scheme, and ultimately they will discharge to 
a sewer or watercourse.  The nature and design of these 
discharge points can vary significantly in both appearance 
and cost (See Figure 2.1.6).

Good Practice

Poor Practice

Figure 2.1.6: Images illustrating good practice versus bad 
practice discharge options
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Figure 2.1.7: Diagram showing typical arrangement of components
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Influence of site factors

The design of the scheme will need to acknowledge a wide 
range of factors both within and external to the site within 
its design.  The table to the right  summarises these:

SOIL AND 
WATER 
FACTORS

POTENTIAL EFFECT

What flood 
risk zone is 
the site in?

SUDS attenuation features must not result in loss of 
river flood plain. Sites in flood zones 2 or 3 will be 
subject to particular constraints on the techniques 
used.

Where the 
site sits within 
the local 
water 
catchment

Is external water likely to flood the site, or does it 
have the potential to flood downstream?

The nature of 
the soil and 
rock on site

Will infiltration be possible or predominantly just 
attenuation in non-permeable soils?

Level of 
rainfall

The higher the rainfall the higher the level of 
attenuation required

Ground water 
vulnerability

Water abstraction zones can limit the design and use 
of some features

Is there soil Will influence the ability to use infiltration, and 
would dictate that storage and lined features will be 
required

OTHER 
FACTORS

POTENTIAL EFFECT

Site 
availability

The lower the site density, the easier to integrate 
soft features and the lower overall cost.  The higher 
the site density, integration will be require more hard 
constructed features, and therefore the higher the 
overall cost.

Building 
Regulations 
requirements

No infiltration devices except permeable paving 
allowed within 5m of a building (swales etc.. would 
need to be lined in these locations).  This may 
be amended when the National Standards are 
published.

Health and 
safety issues

Awareness of CDM issues throughout design, 
construction and maintenance of site:

1.  Design to recognised standards relating to water 
bodies, including gentle gradients to bank edges, use 
of waterside planting as a buffer.

2.  Water not to be fenced, although drops from 
bridges etc.. to be protected in the normal way.

3.  Design guidance for water leisure design to be 
followed.

4.  Awareness of potential contaminants in sediment 
from pond dredging

Above and below:
Photos of SUDS elements in Upton, Northampton

pollution?
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Construction Issues

SUDS differ from conventional drainage, and need careful 
phasing and construction on site to ensure that they will 
be effective once in use. The main issue is keeping them 
clear and free from rubbish, silt, sediment, damage or 
erosion both during construction and up until they enter 
active use. These issues may dictate their phasing within 
the scheme, and may necessitate temporary works to 
provide surface water attenuation for the construction 
phase.

Construction Planning and Phasing
Attention needs to be placed on storage of materials, site 
drainage during construction, protection of surfaces from 
erosion, sedimentation and over-compaction. Temporary 
/ diverted drainage could be considered. “Soft” SUDS are 
normally constructed during the earthworks phase and 
permeable paving is constructed at the end of construction 
programme. Runoff must not be allowed to enter SUDS 
until they are fully established.

Erosion Control
There is a need to limit the amount of erosion or siltation 
within SUDS. Permanent or temporary erosion control 
measures such as vegetation, geotextiles, reinforced grass 
or gravel trenches could be selected. Dense vegetative 
cover should be established within one year.

Sediment Control
Sediment entrapment facilities are needed to prevent 
sediment discharging into the SUDS system and receiving 
watercourses. Measures include straw bale barriers, 
geotextile silt fences, sediment basins, grass margins, etc..

Pollution Control
Pollution entering the receiving water course must be 
prevented during construction.

Inspections
Inspection of SUDS should be carried out to ensure 
correct construction.

Adoption, Management and 
Maintenance
The adoption of SUDS by Local Authorities has been the 
biggest hurdle to the uptake of SUDS, but is now resolved 
in principle now that the Flooding and Water Management 
Act has been passed, and a prescribed structure put in 
place. County or Unitary Authorities will now become the 
SUDS Adopting Body (SAB) and will be required to adopt 
any SUDS system that serves more than one property.

Routine maintenance of soft SUDS does not differ 
much from general landscape maintenance and can be 
undertaken by landscape contractors or site personnel. 
Maintenance operations need to ensure that the system 
appears visually attractive, which often demands regular 
grass cutting and vegetation management. However, 
SUDS maintenance must also ensure its hydraulic 
performance, which includes regular clearing of inlet 
and outlet structures, removal of sediments from swales 
or ponds, and replacing of any silted up filter material. 
Permeable paving should be regularly swept to prevent 
silt build-up, and the blocks should be cleaned with a 
specialist suction cleaner twice per annum, to ensure that 
the interstices within the paving remain open. The stone 
base to permeable paving, filter drains and soakaways will 
require cleaning and replacement in the medium to long 
term.

As a key driver for SUDS is water quality, regular 
monitoring is required to ensure that risks to quality can be 
detected early to avoid system failure. Pollution events can 
be more readily contained within SUDS systems due to 
their natural compartmentalisation and good maintenance 
ensures effective drainage, a long life for the SUDS 
system and its ongoing attractive appearance.

Figure 2.1.8: Drawing showing a typical sections through SUDS components. For further drawings of other features see Appendix 7.3
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Community Engagement

Communications with end-users will be essential for 
future house owners to fully understand SUDS, especially 
features within the curtilage of their house. Whilst the 
SUDS will be included within a Register so that new 
owners will be made aware of the existence of SUDS 
within their gardens, further measures should also be put 
in place such as:

A  ● home user guide, showing the location of SUDS  
 techniques, a brief summary of how SUDS 
components work, maintenance requirements and 
activities that are prohibited within certain areas;
“ ● Interpretation boards” - particularly useful within 
Public Open Spaces and adjacent to any major SUDS 
features;
Public participation in the  ● management of local 
amenity spaces including SUDS. This can assist in 
promoting a wider understanding of their purpose and 
importance.

As a general point, any home user guide that covers the 
issues in these guidelines will need to be retained at each 
property for the benefit of future owners.

Figure 2.1.10: The “retrofitted” SUDS scheme in Augustenborg, 
Sweden is known for its contribution to making the housing area 
more aesthetically attractive, and for the involvement of the 
community in creating it

Figure 2.1.9: Drawing showing a typical sections through SUDS components. For further drawings of other features see Appendix 7.3
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2.2 
Sustainable Neighbourhood Principles: 
Household Waste Management
The act of recycling is one of the main ways that 
people can feel they are “making a difference”, and this 
connection to resources tends to engage people in living 
more sustainable lifestyles. Sustainable management of 
the waste streams produced in peoples’ homes therefore 
has an impact well beyond the physical waste itself, 
especially when considered at a neighbourhood scale, 
at which point resource efficiency can become part of 
the ethos of a healthy community. This is reflected in 
the “waste credits” that are available in the Code for 
Sustainable Homes (further details are contained in 
Appendix 7.4).

Best practice guidance for achieving waste management 
objectives in the UK is based on the waste hierarchy 
(figure 2.2.1). The hierarchy promotes waste prevention 
as a priority followed by re-use of resources. Unavoidable 
wastes should be composted or recycled where possible 
leaving residual waste which can be used for energy 
recovery where appropriate. The final solution for residual 
waste should be disposal to landfill but this route is 
increasingly discouraged strategically through policy and 
financially through the landfill tax escalator. 

The Government aims to break the link between economic 
growth and the environmental impact of waste. This 
means future changes in the way waste is handled and 
significant new research, development and investment 
in waste management facilities of all scales from large 
Energy From Waste (EFW) plants to innovative small 
scale technologies. There is also a Government proposal 
to ban certain materials thrown away by households from 
being sent to landfill in the future, enforcing much higher 
recycling rates.

Figure 2.2.1: The waste hierarchy, from most preferable at the top, 
to least preferable at the bottom
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Design Issues

Waste management systems in developments may 
incorporate any or all of the following:

Collections of domestic residual wastes, i.e. those not  ●
collected by a dedicated recycling or organics collection 
service;
Recycling services to manage dry recyclable materials; ●
Organics services to manage garden and food waste,  ●
which may include a bin-based collection system or on-
site composting.

Well designed management systems should be effective 
and safe. Residents should be able to use them without 
difficulty and collection crews should be able to easily 
service them with minimal disruption to residents.
Waste management facility provision generally includes 
communal bins and recycling, bring sites, community 
composting, and automated systems. Each are described 
below:

Communal bins
If planned properly, communal waste collection points can 
reduce the number of receptacles required and potentially 
allows quicker passes by collection vehicles. Communal 
collection can reduce the disturbance in residential areas 
and lower CO2 emissions from the vehicles. Good urban 
design can decrease the need for hard surfaces if turning 
heads in cul-de-sacs are made redundant by careful 
positioning of refuse collection points (See figure 2.2.3). 
This can benefit SUDS, energy solutions and also increase 
the density of streets. By providing communal areas 
for bins it is easier to allow for adaptation to changing 
waste collection regimes while avoiding the addition of 
more receptacles for residents to store on their property. 
Consideration should be given to CDM (Construction 
Design and Management Regulations) issues such as 
possible vandalism, fire and movement of waste.

Refuse collection point

Refuse truck driving path

Figure 2.2.3: This diagram shows the potential option to replace 
a cul-de-sac with a smaller residential road, if residents take their 
rubbish and recycling to a communal collection point.

Figure 2.2.2: Communal waste and recycling collection at The 
Bridge, Dartford, Kent (photo credit: Rachel Hammond)
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The main construction waste issues are covered by 
Site Waste Management Plans (SMWPs). It is a legal 
requirement to develop and implement a SMWP for 
any construction project with a value of over £300,000. 
SWMPs aim to improve materials resource efficiency by 
promoting the economic use of construction materials and 
methodologies, so that waste is minimised. At the same 
time any waste that is produced can be re-used, recycled 
or recovered in other ways before disposal options are 
explored.

Figure 2.2.4: An In-vessel Composter (Photo by 
Accelerated Compost Ltd.)

Figure 2.2.5: Community composting as part of the East London 
Community Recycling Project

Bring sites
Bring sites are a term for the recycling facilities provided, 
for example in shopping areas and car parks, allowing 
residents to recycle items that may not be included in 
the kerbside collection scheme. Sites should be located 
away from houses to reduce disturbance during use, but 
situated near routes of travel, providing a convenient 
disposal point. If underground storage is to be used then 
fire prevention measures should be considered.

Community composting
Community composting can provide the benefits of 
community involvement in a local project, potential of 
saleable compost, reduced green waste and food waste 
for the Local Authority to collect and soil. A community 
composting facility would reduce the waste taken by the 
kerbside collection and reduce the cost to the residents of 
the area.

Composting can be achieved through the use of “in-
vessel composters” - compact units that accelerate the 
composting process (figure 2.2.4).

Waste can also be sent to an off-site Anaerobic Digestion 
(AD) plant to be treated reducing green house gas 
emissions and potentially creating biogas as an energy 
source. Where in-vessel composting facilities are provided 
there will need to be an area of hard standing under cover 
which is secure, accessible by vehicles and with electricity 
and water available. 

The location of the composting facility needs to be 
convenient for collection of waste and at the same 
time remote enough to minimise ant disturbance to the 
residents.

Automated systems
Automated systems are available for the collection, 
sorting and transportation of waste and recyclables, 
allowing for waste separation at source via pillars with 
sealable hatches which can be situated at any location 
within a development. The system transports the waste 
to a bulking area via underground chutes where the 
collection vehicles then take it from the site, reducing 
the requirement for collection vehicles to travel to collect 
waste, and are typically used in high density large 
developments.

Construction Issues
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Adoption, Management and 
Maintenance

Community Engagement

Waste collection
Waste collection is generally the responsibility of the Local 
Authority who has a duty to collect household waste. It 
may be useful to contact the relevant authority to assess 
whether the proposed waste facilities will be suitable for 
their collection vehicles and to establish what they collect 
and how. Alternatively, developers can use the Online 
Recycling Information Service (ORIS) provided by WRAP 
(see appendix 7.4 for more details). It would be expected 
that the maintenance of communal waste areas would be 
adopted by the relevant Local Authority or management 
company.

Bring Sites
Bring sites would be managed by a waste management 
company. Once the bins are installed or an area 
installed for the location of bins, the adoption and further 
maintenance would be the concern of the company/
authority running the system, who would likely finance the 
maintenance through sales of the recyclate.

Communal composting
Local Authorities can enlist the help of third sector 
organisations with delivery arrangements in their areas 
regarding waste prevention, re-use and separate kerbside 
collection. Third sector involvement could be used for a 
community composting scheme or alternatively the Local 
Authority may want to get involved themselves to aid 
landfill diversion rates. Community composting schemes 
must either hold a Waste Management Licence or an 
Exemption Certificate from the Environment Agency.

Automated waste systems
These systems could be adopted by a management 
company responsible for other amenities of the Local 
Authority. The adoption would be negotiated before 
construction to ensure it is feasible.

Many waste management schemes should be as self 
sufficient as possible. For example, there is plenty of 
support available through the Community Composting 
Network to enable communities to run the scheme 
themselves (see appendix 7.4 for more details). In all 
cases, information should be delivered to each dwelling in 
the home user guide. The information should inform the 
resident of how the waste management schemes work or 
in the case of individual composting bins how to use one. 
The Local Authority is able to provide information on what 
can and cannot be recycled through the kerbside collection 
scheme. The developer should provide information on any 
unique schemes which have been introduced.

Figure 2.2.6: An automated waste collection system in Hammarby 
Sjostad, Sweden, where waste is vacuumed and passes through 
pipes below ground

Figure 2.2.7: A Molok® “deep collection system”
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Design Issues
All housing sites will require an effective energy strategy 
to assess the constraints and opportunities of reducing 
energy demand, delivering energy efficiently and supplying 
Low and Zero Carbon (LZC) energy, in line with the 
common energy hierarchy (see figure 2.3.3).

A number of key approaches should be followed to 
maximise the benefits of designing strategies at a 
neighbourhood scale. For reducing energy demands 
these include optimising solar gain by considering 
building orientation, thermal mass and overshadowing to 
reduce space heating demands and avoid overheating 
risks. Simply speaking, groups of attached homes tend 
to lose less heat than detached homes. Higher density 
developments can offer further advantages and challenges 
in terms of how energy is supplied too, as more demand is 
concentrated in less land space. 

In many ways, extensively reducing the operational energy 
demand of a single home is simple in design terms, but 
highly challenging on site. It is therefore good practice 
to maximise the possibilities for reducing demand at the 
neighbourhood scale.

Once energy demand is reduced as much as appropriate, 
essentially the design task is to test the opportunities 
for employing the most efficient and lowest cost 
technologies, balancing Town Planning issues and 
technical feasibility. The result may be that each home 
uses “micro” technologies, such as individual heat pumps 
or roof-mounted solar panels, but a community-wide 
energy strategy could provide numerous advantages, 
in environmental and economic terms. For supplying 
Low and Zero Carbon energy, many technologies have 
been tried and tested and more are emerging on the 
market (see Appendix 7.5). At the neighbourhood scale 
these broadly include piped, underground district heating 
and Combined Heat and Power (CHP) systems fuelled 
by biofuel, waste and gas amongst others, and district 
electricity supplies produced by medium to large scale 
wind, solar and water technologies.

2.3
Sustainable Neighbourhood Principles: 
Operational Energy

The heating and electrical energy that will be used in new 
homes is a key consideration for all new neighbourhood 
developments. Developers have to ensure that higher 
levels of energy efficiency and reliable energy supplies 
are provided to enable occupiers to live comfortably and 
at lower running costs. Since the price of “conventional” 
energy sources such as gas and oil is likely increase in 
the future and because the contribution to climate change 
from centralised power stations is significant, Government 
policy is moving swiftly towards reducing the reliance on 
these fossil fuels. 

Legal Drivers

The Climate Change Act of 2008 set out a legislative 
framework to reduce UK emissions by 80% by 2050, with 
stretching interim targets before that end date. On the 
back of this legislation a number of incentives encourage 
the uptake of low and zero carbon technologies, including 
the Feed-in Tariff (FIT) and the Renewable Heat Incentive 
(RHI) (see appendix 7.5 for more details). 

As well as incentives there are also legal drivers that 
will force new homes to be built to a significantly higher 
standard than in the past. The primary vehicle is the Code 
for Sustainable Homes which sets a legal requirement for 
all new homes to be “Zero Carbon” by 2016 (further details 
are contained in Appendix 7.5).

To meet the challenging targets set out, consideration of 
energy issues become critical not only at the individual 
house scale, but at the neighbourhood scale. Early 
consideration of sustainable energy at this larger scale can 
be exploited to reduce the capital costs of development.
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The life of the technologies and their application also 
needs to be considered for future scenarios. For example, 
developers should avoid installing wind turbines in 
positions that may later be later shielded from the wind by 
future buildings, or place solar technology in positions that 
may be heavily overshadowed by future structures.

District Energy

Most forms of district energy requires an “energy 
centre”. This needs to be strategically placed on the 

Figure 2.3.1: The energy hierarchy

Figure 2.3.1: A purpose built boiler house at Rocks Green District 
Heating scheme (Photo by econergy)

Figure 2.3.2: Inside the boiler house at Rocks Green District 
Heating scheme (Photo by econergy)

site to allow good vehicular access for fuel delivery and 
include opportunities for fuel storage. As a building in the 
masterplan it should be a watertight building designed to 
reduce any potential negative impacts, including pollution 
from flues or unwanted noise.

A boiler inside the energy centre is connected to a 
network of pre-insulated, buried pipe-work. Hot water from 
this network would be circulated through the domestic 
hot water system which would be connected to each 
dwelling via a suitable hydraulic interface unit, potentially 
providing all of the space heating and domestic hot water 
requirements for each dwelling. 

An auxiliary gas boiler is likely to be included to provide 
backup heating during maintenance periods or any 
unforeseen breakdowns, therefore sites will require a 
connection to the mains gas infrastructure. Allowing space 
for a backup gas burner provides added security for the 
developer and management company operating the 
biomass plant, thus reducing financial risk in the future.

Analysis
Detailed analysis is required to finalise the design of the 
energy centre and the district heating network (pipe sizing 
and layout etc..), however in general terms the shortest 
available routes should be followed for efficiency and 
lower capital cost. The pipework should be located under 
the land area that will cause the least disruption for future 
management purposes. This is likely to be mown grass 
areas and below pavements or roads. Main infrastructure 
should not be located under permanent structures such 
as dwellings or permanent landscaping such as trees or 
similar, where possible, however pipework to each home 
will have to pass through individual dwelling space such 
as gardens or pathways. The adoption of highways below 
the pipe runs is often an issue for discussion, and so early 
consultation with the relevant authorities is advisable.
Overall, the design of district energy systems, whether 
district heating, private wire networks for electricity or 
combined heat and power requires detailed technical 
input, and developers should seek appropriate specialist 
advice.
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Construction  Issues

Numerous different construction issues apply to any 
approach taken in providing low and zero carbon energy 
at this scale and each technology will present its own 
challenges. For example, solar panels could involve site 
operatives working at height and a number of interfaces 
will exist between plumbing, electrical and roofing trades. 
Systems that involve excavation of some kind, for example 
ground source heat pumps and district heating will need 
co-ordinating with other underground services. 

Almost all technologies will involve creating penetrations 
in the building fabric, and these need to be carefully 
monitored on site to protect the air tightness performance 
of the homes.

All approaches will require CDM Regulations to be 
considered.

Figure 2.3.4: Installing rooftop photovoltaic panels (Photo credit: 
Naturalwatt)

Figure 2.3.5: An Air Source Heat Pump in a back garden (photo 
credit: Ice Energy)

Adoption, Management and 
Maintenance

An Energy Services Company (ESCo) or similar body 
will be required to manage district energy systems  and 
will take responsibility for operational and maintenance 
issues to ensure that a reliable heat and hot water service 
is provided to each dwelling. Heat will be metered and 
each dwelling will pay an appropriate rate for the heat 
used. Where there is an energy centre, it must be secure 
to prevent unwanted access, as the biomass boilers 
and ventilation stack when in operation will be hot, thus 
causing a health and safety risk. Regular access will be 
required by maintenance personnel.

At the individual house scale, solar photovoltaic and 
thermal systems are readily available commercially and 
normally come with twenty year performance guarantees 
from the manufacturer. There is usually little required in 
terms of maintenance, and systems will run for many 
years before requiring any attention. Ground and air 
source systems are also subject to a long term guarantee, 
also requiring minimal maintenance. The responsibility 
for these micro scale technologies could be given to the 
individual householder, in a similar way that traditional 
systems (such as gas central heating) currently are.
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Community Engagement

At this early stage in the journey of understanding 
sustainable energy in the UK, many householders will 
be unfamiliar with the relatively new technology that will 
provide heat and electricity to their home. Hence a simple 
home user guide will need to be created and given to all 
residents. 

This should provide the key information to encourage 
users to operate the energy systems as intended to ensure 
most efficient usage of energy. It may be beneficial to 
make clear to residents the access requirements that may 
be necessary for district heating schemes, and it can be 
useful to make residents aware of the location of hidden 
services, such as ground source heat pipes, to ensure that 
these are not accidentally dug up.

Numerous examples of community groups owning shares 
in energy generation exist, and these are often successful 
examples of how to incorporate energy efficiency and 
community engagement principles into real projects.

Figure 2.3.6: Engaging residents in reducing their energy can 
have a positive impact beyond technological solutions
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2.4 
Sustainable Neighbourhood Principles: 

Synergies between Water, Waste and Energy

The previous sections described the main opportunities in 
delivering sustainable neighbourhoods in terms of surface 
water, household waste and operational energy. There are 
further advantages in considering the potential synergies 
between these three infrastructures. This section 
describes some of these.
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2.4.1 Synergies between water and waste: Water re-use/recycling

The availability of cheap, clean water for household uses 
has been taken for granted over recent years but the UK’s 
increasing population and the changing climate mean that 
water resources are under pressure. The Environment 
Agency and Defra have identified water stressed areas 
across the country and in serious water stress areas the 
Agency expects homes to be metered by 2020. 

Water stress is related to the amount of water available per 
person for a given area, both now and in the future. Areas 
of serious water stress are defined as areas where the 
current household demand for water is a high proportion 
of the current effective rainfall or, the future household 
demand for water is likely to be a high proportion of the 
effective rainfall available to meet that demand. 

This section looks at the recycling of greywater to reduce 
the consumption of mains water while also reducing the 
volume of wastewater discharged to the sewage system.

Design Issues
 
Greywater recycling systems vary in size and complexity 
and it is likely that communal systems will be more cost 
effective than fitting individual household systems. For 
residential development, grey water can be substituted 
for most uses and even converted back to drinking water 
if the appropriate technology is used. However it is more 
commonly used for toilet flushing, garden watering and 
vehicle washing. Combining greywater with rainwater 
harvesting systems can yield improved water consumption 
but also has implications on the design of the system.

Water use patterns vary between households with 
consequences for the suitability of certain grey water 
systems. For example, some households use a large 
amount of water for showering and bathing in early 
mornings and evenings but low usage during the middle 
of the day. Others will have high demands throughout the 
day. This situation would produce a surplus or deficit of 

grey water, reducing the potential water savings. Uneven 
supply and demand problems could potentially be avoided 
by having a communal system in place.

There are different types of systems that can be used 
for greywater treatment at the neighbourhood scale 
– biological and bio-mechanical:

Biological systems
Biological systems use bacteria to remove organic matter 
from wastewater. The process introduces oxygen into 
the water allowing the bacteria to digest organic debris. 
Oxygen can be supplied through pumps to draw air 
through water contained in storage tanks or through the 
use of plants used to aerate the water. Reed beds have 
been used in many commercial companies’ wastewater 
treatment, whereby water is passed through reeds planted 
in a gravel substrate. This provides the oxygenation to 
allow bacteria to thrive and cleanse the effluent. The 
construction of reed beds requires certain expertise and a 
suitable large outside area on the site. 
Similar systems using flowering plants have also been 
used across the world but would require a greenhouse 
in the UK to allow the plants to flourish. These systems 
can be combined in a SUDS scheme as part of the 
neighbourhood landscaping.

Bio-mechanical systems
Bio-mechanical systems provide advanced treatment 
through the combined use of biological and physical 
treatments. Grey water is filtered through self cleaning 
filters, organic matter is removed by microbial cultures, 
promoted through bubbling oxygen through the water. UV 
light is then used to remove remaining bacteria. These 
systems can be installed in individual homes or a single 
system can treat a whole development. These types of 
systems generally produce the highest quality of water but 
can be expensive to purchase and operate. Where the 
water is only used for toilet flushing such a high quality 
of water may not be required but if other uses such as 
vehicle washing and garden watering are included then 
these systems will become more economical.

Figure 2.4.1.1: Biological treatment using reeds Figure 2.4.1.2: Rainwater harvesting tanks before installation
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Construction Issues
Recycled grey water not cleaned to potable standards 
should not be cross contaminated water with drinking 
water. The Water Supply (Water Fittings Regulations) 
1999 should be addressed when installing the system. For 
construction of solely biological (reed bed/flowering plants) 
systems a competent designer and installer should assess 
each development and it’s applicability for such a system.

Adoption, Management and 
Maintenance
In terms of management of communal systems a 
Management Company needs to be set up, which is 
paid for by a service charge to all residents, covering 
maintenance of the systems as well as SUDS and general 
estate maintenance. Generally the water company is 
not involved in greywater systems (although should be 
informed if they are installed), which is in contrast to rain 
water harvesting systems. Discounts on surface water 
drainage charges apply in some water charging areas. For 
example, South West Water or Severn Trent will adjust the 
sewerage charge if a building has a rain water harvesting 
system in place.

Community Engagement
Greywater recycling systems are relatively new in the 
UK and as such the developer should communicate 
to the residents how the specific technology installed 
works and the implications of using such a system. This 
would help avoid situations where residents may pour 
damaging chemicals down the wrong sink or mix up pipes 
when doing DIY. Where biological systems are installed 
residents would need to be educated as to how the system 
works and informed of health and safety issues regarding 
reed beds or other treatment techniques. 

Consumers with water meters can potentially save 
money on their water supply and waste water bills. 
Communicating the advantages of water saving 
technologies will help consumers appreciate the value of 
the system and embrace water efficiency measures. Water 
companies are also considering introducing seasonal 
metering of water use and introducing intelligent metering 
in the coming 10-20 years which will focus homeowner’s 
minds on the benefits of water efficiency.

Figure 2.4.1.3 A series of rills filtering water through a reed bed.
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Figure 2.4.2.1: A photo of an Anaerobic Digestion plant

2.4.2 Synergies between Waste and Energy: Energy From Waste

There are a number of examples where energy and waste 
strategies have been considered together. Energy From 
Waste can be generated from the incineration, gasification 
or pyrolosis of waste in two ways: through the powering of 
turbines to produce electricity; and the reclamation of heat 
generated. Both the heat and electricity can be supplied to 
housing and businesses through district heating systems.
A number of drivers exist for an Energy From Waste 
approach. These include:

The  ● Defra Waste Infrastructure Delivery Programme 
is encouraging new entrants to the waste management 
market, with support to be given to a range of 
technologies that produce energy from waste that 
cannot be re-used or recycled
Enhanced Capital Allowances ●  may be made available 
for good quality Combined Heat and Power schemes so 
that they would have the necessary equipment to use 
secondary recovered fuel (from waste)
The  ● Planning and Climate Change Supplement to 
PPS1 encourages Local Planning Authorities to require 
new developments to connect to existing district heating 
networks

All of these drivers should encourage the better use of 
waste as a resource for creating heat and energy. 
This section describes the main technologies.

Anaerobic Digestion (AD)

AD is the biological treatment of biodegradable organic 
waste in the absence of oxygen, utilising microbial activity 
to break down the waste in a controlled environment. It 
results in the generation of:

Biogas ● , which is rich in methane and can be used to 
generate heat and/or electricity
Digestate ●  (or fibre), which is nutrient rich and can 
potentially be used as a soil conditioner
Liquor ● , which can potentially be used as a liquid 
fertiliser

Where there are significant quantities of organic matter 
available from the site and surrounding areas, such an 
option may be viable, hence there may be scope for 
developers to consider the inclusion of small scale plants 
to produce biogas that could be burned in an appropriate 
generator to produce heat or possibly electricity. 

Where biogas is processed to remove the carbon dioxide 
and other impurities the resulting bio-methane gas can 
be odourised and compressed, and injected into the gas 
grid. This is a complicated process that would have to be 
carefully controlled and monitored by an Energy Services 
Company or similar management body.

The Government offers long term, financial incentives for 
the development of AD through the Feed in Tariff scheme 
launched on the 1st April.
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Incineration

An incineration plant comprises a primary combustion 
chamber operating at 800–1000 degrees Celsius (oC) and 
a secondary chamber operating at 850–1100 degrees 
Celsius (oC) that can be fed by several waste types. 

Advanced thermal treatment technologies are being 
introduced into the UK for treatment of some types of 
hazardous waste due to the high temperatures achieved 
but may be used more in the future for Energy From 
Waste from Municipal Solid Waste. These technologies 
include:

Pyrolysis – this is the high-temperature (545 ● oC–1000oC) 
combustion of waste in the absence of oxygen
Plasma technology – this is where an electrical current  ●
is discharged through an inert gas to ionize it and in 
turn causes an electric arc to create high temperatures. 
The waste is brought to temperatures between 1300oC–
1700oC, when pathogenic microbes are destroyed and 
the waste is converted to glass, rock, ferrous metal and 
inert gas
Gasification – this is where materials thermally  ●
decompose in an oxygen starved atmosphere. The 
waste ignites and is reduced in a self sustaining 
process. Waste gases are passed through a series of 
scrubbers/filters and a cyclonic separator to provide a 
clean producer gas

The banding of the Renewable Obligations Scheme 
announced in the Energy White Paper proposes greater 
levels of support for anaerobic digestion, gasification and 
pyrolysis.

At what scale?

Currently there are few proven technologies able to 
achieve Energy From Waste at the neighbourhood scale 
(50-250 homes) focused upon in these guidelines, but 
there is potential for developments to connect to a larger 
district scheme where available.

As Energy From Waste technology requires a constant 
feed of waste (fuel) to be able to operate efficiently, the 
limiting factors when considering an appropriate facility is 
the amount of waste produced by the development and 
the ability to provide a large and consistent heat load. In 
practical terms, waste collection can essentially remain the 
same but the fraction of waste that can be used for energy 
generation will go to a facility able to process it. Below is 
a table of the development sizes required to benefit from 
each type of waste management system (figure 2.4.2.3).

Figure 2.4.2.3: “Tipping points” for scales development and applicable of technology 

Figure 2.4.2.2: A photo of Marchwood Incinerator dome (Energy 
Recovery Facility)
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2.4.3 Synergies between Energy and Water

There are inevitable links between water, energy and 
greenhouse gas emissions, primarily as the pumping 
of water requires energy. An understanding of the 
relationship between water and emissions is only likely to 
increase, and future legislation will reflect this. This section 
briefly touches upon energy from moving water, e.g. 
hydro-electricity, and a possible synergy between SUDS 
and ground source heat pumps.

Small scale hydro-electric schemes

For certain developments there may be scope to 
incorporate a hydro-electricity plant that can provide 
electricity to the national grid and thus secure a payment 
from the Government’s FiT scheme. This would have 
to be managed by an Energy Services Company or 
similar management body, and is of course dependent 
on a sufficient level of running water. Hydro schemes 
attract varying levels of payment depending on the size 
of technology. A 15 kiloWatt plant attracts a payment of 
19.9 pence per kilo-Watt hour with bigger plants attracting 
increasingly smaller payments depending on their size. It 
is unlikely that anything other than a small plant would be 
feasible for this scale of neighbourhood development.

Ground source heating systems within SUDS paving

Proprietary systems have now been developed whereby 
the coils of ground source heating systems are installed 
within the “wet zone” of permeable paving systems. This 
zone can also be dry throughout different parts of the year 
and the heat pump should function as other standard heat 
pumps where pipes are laid in dry ground.

This is a practical application in that the coils are 
protected by the stone fill and paving, the water source 
is usually regular and the system is easily laid late in 
the construction phase and therefore less likely to be 
damaged by subsequent site works.  The system also 
negates the need for large areas of open space or 
expensive boreholes.

Figure 2.4.3.1: A photo of ground source heat pipes with graded 
sub-base stone being compacted before permeable paving is laid 
over the top (Image from Hanson)
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2.4.4 Synergies between Water, Waste and Energy 

The conversion of waste water to gas and electricity

Anaerobic digestion plants are beginning to be used to 
extract biomethane from human waste flushed into the 
sewage system. The domestic waste water is sent to 
settlement tanks at the sewage processing plant where the 
settlement process separates the effluent into water and 
sludge. The water goes on for treatment while the sludge 
is treated via an anaerobic digester. 

The digester breaks down the waste to produce biogas 
and a digestate which can be used as fertiliser or a refuse 
derived fuel in co-incineration plants. The resulting biogas 
is cleaned to remove impurities and odourised to give 
an identifiable gas smell then pumped into the national 
gas network to be used by consumers for cooking and 
heating. There is also potential for the gas to be used as a 
source of fuel for the generation of electricity if appropriate 
technology is used. This also attracts financial support 
from the Feed in Tariff scheme.

An additional benefit of this technological synergy is 
that while it produces energy in the form of gas and/or 
electricity it simultaneously reduces the pressure on waste 
water treatment facilities. There is also no requirement for 
developers to change the way they install utilities because 
national/local networks are used for the removal of the 
waste and delivery of the energy.
Again, this technology applies more at the larger scaled 
developments.

The conversion of green waste to compost using 
renewable energy, rain or grey water

Small scale In-vessel composters provide the opportunity 
for communities to convert their food and green waste 
into a soil improver or high grade saleable compost 
product.  In-vessel composters require electricity for a 
screw mechanism (which turns the compost during the 
process), the heater element (used to keep a continuous 
temperature) and a data logger (to keep track of internal 
temperatures). There is also a requirement for running 
water to wash down vehicles, floors and clean containers. 

The whole composting service can be provided 
sustainably by using renewable energy (PV and/or wind 
turbines) for lighting and operation of the composters 
components and a rain water harvesting system for the 
supply of water. 

These services would need to be backed up by mains 
water and electricity to avoid disruption of the process 
but would largely be provided through the renewable 
technologies. The composting process could be made 
more sustainable by providing electric vehicles powered 
using renewable energy for the collection of the green 
waste from the community.
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Figure 2.4.4.1: A triangle of synergies, summarising the main technologies discussed in section 2 for each of the infrastructures
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