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Brundtland

‘meeting the needs of the current generation without
compromising the needs of future generations’
(1987)
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DRIVERS FOR SUSTAINABILITY

Kyoto
e EU has agreed to make a 12.5% saving in carbon by 2010.
« UK government’s policy is to aim for a 20% saving by 2010.

European directive

* The need to improve energy efficiency, especially in existing buildings.

« Common framework for calculating energy performance of buildings, and
regular inspection of buildings and their energy systems.

UK Energy White Paper

 Longer term view of energy efficiency - 60% reduction in carbon by 2050 and
80% by 2100.

» To improve energy efficiency in response to climate change and also in
relation to the future security of energy supplies.

* New buildings to form the basis of a low carbon future.

» Revsion to Building Regulations (January ? 2006). Sustainability and Security
Bill (2004).



The buillt environment :

New build

Existing Buildings

Infra structure




Sustainability in the built environment

Triple bottom line.

Environment Economy Soclety
Natural component. Effects that can be valued  Well being of the
in monetary terms. population.

pollution, water quality, o :
noise, bio-diversity. standard of living, employment, crime,

competitiveness, inflation  education,
accessibility.
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Built environment impacts:

 Global impact from burning fossil fuels
and use of materials.

 Local impact through pollution, waste,
associated transport.

 Indoor impact on health and well-being:
people spend 90% of their time In
buildings.
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Building a future
for Wales

A strategy for
sustainable housing
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‘A sustainable home will be designed to have a minimum
Impact on the global, local and indoor environment in terms of
carbon emissions, material and water use, and waste
minimisation during its construction, operation and eventual
disposal. It will contribute to a good quality of life for the
occupants through the provision of internal conditions that
promote health, comfort and a general feeling of well-being. It
should be able to provide warmth in winter, it should not
overheat in summer and it should have good indoor air quality
all the year round. It should be affordable to purchase for its
target income group and easy and economic to maintain and
adapt for lifetime homes and dealing with disabilities. It should
enhance the local built environment in terms of its aesthetic
appearance and contribute and be part of a safe and
supporting neighbourhood. It should be located where
possible to encourage the use of sustainable transport
systems. It should be integrated with green structures for
leisure and food production and external air quality. It should
have easy access to social, health, leisure and retail services.’
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Conceptual framework

Built Environment
New/EXxisting
buildings
Infra-structure

INDICATORS

Impacts
Global

Local
Indoor
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COST ACTION C8: Sustainable Urban Infra-structures

Theory of sustainability

sCase studies




Urban Infra-structure and a sustainable built environment

Water and sewage systems, innovative systems for surface run off,
rainwater harvesting, local sewage treatment, and the use of bio-gas.
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Urban Infra-structure and a sustainable built environment

-Green/blue structures, access to green and blue facilities for leisure,
which are often integrated with water/sewage management systems.
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Urban Infra-structure and a sustainable built environment

- Transportation, good access to public transport systems, safe cycle
and pedestrian routes, encourage a model shift from private transport.

Urban mobility in Lyon




Urban Infra-structure and a sustainable built environment
-Waste management systems, efficient collection and recycling.
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Urban Infra-structure and a sustainable built environment
-Localised energy generation distribution, district heating and cooling
systems associated with CHP, and renewable energy systems, wind,

photo-voltaic and bio-mass.

Wind farm Wales

PV's along roads and rail Switzerland

Heat from sewers



Conclusions from COST C8

There are a range of good case studies across Europe that
demonstrate the application of sustainability.

However there is a lack of rigorous evaluation and comparison with
benchmark data.

Such evaluation methods need to cover the full social and economic
aspects of the scheme and how institutional barriers have been dealt
with.

Gap between theory and practice — theoretical tools not used in
practice.




PETUS

Practical Urban Infrastructure
Evaluation <Ener
Tools for dy
Urban =\\aste
Sustainability -Water/sewage

e [ransport

eGreen/blue structures

eHolistic/planning projects




PETUS
3 year project
Close links with end users (57 organisations)

Stages:
-reviewing tools,

-case studies (60),

-development of PETUS framework,
-decision making,

-evaluation



Information PETUS framework

source ldentify sustainability problem

Legal To include main topic, programme, goals, problems, stakeholders, public
situation participation, basic components. Baseline environmental, social and
Directives economic data.

Legislation
Policies
Regulations

Guidelines Sustainability statement

EU, National,
regional Identify a set of objectives and clarify the concept of sustainability between

all stakeholders.

Links to other
procedures

SEA

E:ﬁ Application of appropriate tools and methods

Sustainability
definitions environment economic

Conflicts tn
Information on
conflicts and
opportunities
between
sectors

Case studies Output
Examples of Relate to original qualitative and quantitative
good practice objectives
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>ETUS

Energy

Practical Evaluation Tools for Urban Sustainabl

ray Practical Evaluation Tools for Urban Sustainability
1o

This website has been ﬂeueluped to help people who are involved with, or affected by building and infrastructure to
cansider impacts on the environment, economy and society, This website therefore |r'|c:|udES information that can be

sport used to analyse and improve the sustainability of urban infrastructure, whatever the size or type. The information on
the website includes:

er & Sewage

en Blue

dings &
duse

s Case Qtuu:!y' projects from across Europe that illustrate where sustainability has been considered,
e methods that can be used to guide and analyse consideration of SU_S"'EainatiiIity in a practical way,
= EU legislation that has to be followed in member countries.

= 3 monitoring process to enable YOU to track the inclusion of sustainabllity in YOUR project.

The followirig diagram provides a guide to the layout of the PETUS website.

PETUS Decision Support System site map

Database Guidance

Case Studies
Toals Checklist
ELl Legislation Matrin

Elossary

) T P omopma e ey pomn _
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Practical Evaluation Tools for Urban Sustainabl

Tay Energy Guidance
0 Slaesa This section provides information regarding developments related to energy infrastructure, This section of PETUS
. Infrastructure within this sector is likely to be associated with provides a guide and

monitoring facility to
encourage action
taken towards
te _ _ sustainability in a

- » reduction of energy use, project, plan or
Bl % Sewage programme,
1sport « malntenance of current eriergy supply systems to ensure that a constant supply of

eriergy is provided, To be able to access

information that has
been entered into
PETUS for your
project/s over time yo
need to register anto
the website,

Login. .. |

Click to register

HEQISIEL,, |

jistatian s Increase inosupply of energy from renewable sources,

en Blue

gaings &

a use

Important Indicators + Cross

: ) References
issues benchmarks | Sector links

Introduction

\‘_21 Commurety Besssms
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Energy case studies

These case studies are energy related projects that have used at |east one tool to assess
sustainability, This has enabled an investigation of the usefulness of tool in highlighting
sustainability and its role in the decision making process. Case studies that have been chosen
could be complete, ongoing or due to take place in the nest couple of vears and can be of a
building, neighbourhood, city or regional scale,

= Guidance

This section of PETUS
provides a guide and
monitoring facility to
encourage action
taken towards
sustainability in a

The infarration included has be obtained from interviews with project staff, ather literature and project, plan or
wehsites. programme,

Twa levels of information are included; a bref description of the case study, the tools used and To be able to access
how they have had an impact on the project and also a more indepth description which provides information that has

more detall and sources of information, this is presented in .pdf foarmat.

Morth Hoyle Offshore wind farm
LI,

Dewvelopment of the UKs first major offshore wind farm,

Awel Aman Tawe Community Energy Project.
LIk

& community based scheme established to incorporate renewables and increase energy
efficiency to contribute towards regenerating a community,

Middelgrunden Wind Farm

Denmark
Offshore wind farm, situated close to Copenhagen Harbour

Municipal Energy Efficiency Programme
Bulgaria

been entered into
PETUS for your
project/s over time yo
need to register anto
the website,

= iienine |

Click to register

HegiSIEr,,. |

f?‘;“ Fren [ v 7
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0 Slaesa Name of the case study Guidance
Morth Hoyle ©ffshore wind farm

s This section of PETUS

halation Where is it located? prl:ﬁ.f_ide_S a guil_:lg and

LIE; manitaring facility to
e encourage action
o & Sowan What type of activity is it? taken towards

New development, sustainability in 3
1Spart project, plan or

. rogramme,

en Blue Short description of the case study et

dings & : e ’ ; To be able to access
The Morth Hoyle Offshore wind farm, located off the North Wales coast, is the WUK's first major R

offshore wind farm, Constructed between April and November 2003, the 30 turbine wind farm Eide oiiead Es
produces electricity for up to 50,000 homes each year, and prewvents the release of about — PETUS for your
160,000 tonnes of carbon diokide per year, The turbines are approzimately 7.5 km (4 nautical project/s over time yo
milesy from the Morth Wales coast, and a maximum height of 130 m above Mean Sea Leavel, feed to register onto

the wehsite,

Login. .. |

Click to register

HEQISIEL,, |

Instatiation of & wing turbine at North Hovie (left) and an overhead photograph of North Hoyvle ;I

af."‘ S reh usrepepin ——
\‘_le. Commurety Besssms

Ll Enarpyl Enviranmant
S 5

ki

tp:,I',I'!.Jlill;ll.ari':h;tf.al:.uk,l'pelzus,l'la‘ft.php l_ l_ l_ |§- _J Local inttanek
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se sludies

s

Jislation

Energy tools = Guidance

These tools have been used in the case studies relating to the energy sector, This section of PETUS
provides a guide and

Two levels of information are included; a brief description of the tool, where it can be obtained monitoring faCi_“t'f to

from and the type of data that is output by the tool, and alsa a more indepth description which encourage action

provides more detail which is presented n .pdf format, taken towards

sustainability in a
project, plan or
programme,

Tools that specialise on energy

Standard Assessment Procedure (SAP) T AR
o be able to access

infarmation that has
been entered into
PETUS for your
project/s over time yo
need to register anto
the website,

Framework of Guidelines for Wind Energy development in Wallonia ("Cadre de reference pour
I"implantation d'eoliennes en Region wallonne")

EiEclienne planning-map

Fanking Criteria for Priority Assessment
y Login... |
General tools that include energy

Movement for Innovation (M40 Sustainability Indicator Assessment Tool Click to register

BRE Sustainability Checklist for developments: & commaon framework for developers and local Register, . |
authorities
Partnering
Contract Evaluation {Contractor Selection Matrix) =
‘f\;b s ooty Messsns -

L) Evara i Eneronnian
\h"‘-’:'iﬁ -iiu} Wntalnabis: Cavaldpm

l_ l_ l_ |\_§ Local inkranek
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er & Sewage
150Gt

en Blue

dings &

a use

Energy legislation

EL legislation relating to energy have been collected together o give an overview of laws
guiding the sector aon a Europe wide scale,

An Energy Policy for the European Linion
Cogeneration

Community framewark for the taxation of energy products and electricity
Community heat and power

Energy efficiency

Energy Efficiency or Doing More With Less

Energy efficiency: Action Plan

Energy for the Future; Renewahle Sources of Energy
Energy for the future: Renewable sources of energy
Energy labelling of househald appliances

Energy performance of buildings

Environmental Impact Assessment

bpi /U001 . arich.of ac.ukfpetus/left. phprsct=3

Guidance

This section of PETUS
provides a guide and
monitoring facility to
encourage action
taken towards
sustainability in a
project, plan or
programme,

To be able to access
information that has
been entered into
PETUS for your
project/s over time yo
need to register anto
the wehsite,

Login. .. |

Click to register

HegiSIEr,,, |

F A e e ]
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Tay Water and sewage Guidance
ite
i - This section of the website provides information regarding developments associated with water This section of PETUS
BT & Sewe and sewage infrastructure including: provides a quide and
monitoring facility to
sg sludies :
s improving water gquality and availability, 2ncourage action
" taken towards
assisting with water and sewage management in cities s Eanetliby e
L ; ;
akation 4 4 4 project, plan or
programme,
|--"|_.I-:_'|ir
en Biue To be able to access

information that has
dings & been entered into
: FPETUS for your
project/s over time yo
need to register anto
the website.

Lagin... |

Click to register

. + -
Introduction '”7”“”3“1 indicators : Grnsg References Register, |
issues benchmarks | Sector links

Commurety Besssms

[ Enarail Enviranmant
=

it st lnable Doy fopm
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Introduction

"Water fs & basic humah need and a8 key component of developiment - it is g fundamental
resource for food production as well as for enhancing soclal well-being and providing for
econormic growth, Itis also the ifsblood of the environment, Already today, It is g scarce
resource i ilarge parts of the world," (G8 Initiative on Conflict and Development)”,

Water sector deals with relations hetween water and the
different human activities in urban area. It concerns the part of
the water cycle affected by urbanisation or which affects city
operation: water infiltration into ground and watertahle operation,
surface waters runoffs and flows into natural {streams, rivers) or
artificial {canals, pipes) reaches. It includes at the same time
Waste Water, Storm Water and Drinking Water,

F

Traditionally the sector has!

- provided water supply for the community,

- provided safe transport of waste water and storm water,

- treated the wastewater to a hygienic and environmental acceptable standard,
- provided preservation of aguatic ecosystems.

Prawision of safe drinking water, flood protection, drainage and sanitation rank highly among the
needs of societies, By now, most of cities of the developed world rely on "all by netwarks",
These systems are now proving not to be effective or efficient in the developed waorld, Further
mare, they are very expensive. Mewvertheless, halistic approaches, based on a sustainable urban
management could offer a way out. This will imply to find new ways of dealing with water in the
cities. Even if essential, the reguired scientific and technological changes will be inefficient
without more flexible institutional arrangements and increased water awareness among all
stakehiolder grougs,

Guidance

This section of PETUS
provides a guide and
monitoring facility to
encourage action
taken towards
sustainability in a
project, plan or
programme,

To be able to access
information that has
been entered into
PETUS for your
project/s over time yo
need to register anto
the wehsite,

Login. .. |

Click to register

HEQISIEL,, |
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Practical Evaluation Tools for Urban Sustainah

Tools = Guidance
oy
What is a tool? This section of PETUS
& toolis a procedure, guidance, method, evaluation orassessment to accomplish an objective provides a guide and
or achieve a result, manitaring facility to
e encourage action
In the PETUS research project tools are included that assist in incorporating sustainability into taken towards
urban infrastructure projects, sustainability in a
project, plan or
Bl & Jewape How can tools help you ? HEGgramme,
Tools can be used to help incorporate sustainability into urban infrastructure in an organised
and methodalogical manner, Tools can help different stakeholders to understand and agree what To be aLjIe to access
sustainabililty issues are important fora particular project. Tools can help to provide a information th?‘t has
sport consistant approach to sustainability ower time and within and between organisations. been entered into

PETUS for your
project/s over time yo
need to register anto
the website,

Login. .. |

Click to register

wWhat are the different characteristics of tools ?

It is often difficult to identify the most appropriate tool for use in practice and for this reason
mary tools are not used as often as they could be. Tools are often rEJEI:tEd for fear that they
will take too long to complete or may not be the 'right toaol for the use’,

en Blue

The PETUS team have identified many tools during our research that are being used in practice,
In order to 3 simplify the selection of a tool or group of tools that may be useful for your project
we have grouped tools into a number of different types, For each type we have provided a
summary of the type of tool, the stage of a project when the type of tool could be used, the .
type of output that is produced when using the tool and some comments on experiences from Register, . |
using each type of toaol,

jdings &

The list of the types of tools that we have identified can be seen below!
{Click on name of tool type for further inﬁ:urmatiun}.

ooty Messsns
'ﬁM| :g{ Enmaratl Emeiranmant

it st lnable Doy fopm
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Practical Evaluation Tools for Urban Sustainabl

=1 Guidance
The list of the types of tools that we have identified can be seen below:
(Click on name of tool type for further information). THiE Saetion G PETLS
provides a guide and
Process Guides manitaring facility to
13 Frameworks encourage action
1b Environmental Impact Assessment and Strategic Environmental Assessment procedures takern towards
1o Schemes and policies sustainability in a
1d Checkhsts and guidelines project, plan or
programme,
Calculation Tools
23 Life Cycle Analysis To be able to access
2b Other environmental calculations information that has
2c Economic and social evaluation tools been entered into
2d System Simulation tools PETUS far your
project/s over time yo
Assessment methods need to register onto
3a Multi-Criteria Assessment toals the wehsite.

3b Evaluation procedures

3C SuUrveys Login... |

Monitoring tools : .
43 Indicators and benchmarks Click to register

4b Accounting tools
Register, . |

What tools are included within PETUS ?

Tools that have been identified and described within the PETUS project have come from two

main sources:

13 Tools that have been used within case studies - for these tools, a comprehensive set of
mﬂ:urmatn:nn has been collected including a summary of the toal, the characteristics of the toaol, d|

L
Commurety Besssms

b Endratl Emvirgamant
i Suistalnabis Caval
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PETUS project WWw.petus.eu.com
2d System simulation tools

Short summary of characteristics

System simulation tools enable users to calculate the consequences for a system, when
inputs or conditions are changed. These are undertaken to assess the potential of
different technical solutions/modifications of a system, such as transport network,
sewage network, buildings, etc..

Simulation is a process which consists on studying the functioning of a system with an
imitative model which has similar behaviours. Models can be physical, such as a scale
model for dam/river or numerical. Numerical models, used most often can be
microscopic, which includes the representation of the system comes from the
combination of phenomenon of macroscopic (conceptual) that considers the functioning
of the system as a whole.

The use of system simulation tools requires both entry variables which describe the
system specifications and events which will affect the system that the user wants to

W EA W AL TERE A W WAt 0 SO T B T AL e et OO o It icealoounacoccanctoccalibeatatboseodale..adanting
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oy Practical Evaluation Tools for Urban =
Sustainability

ste

STRSEWEEE Thic wwehsite has been developed to help people who are

spor involved with, or affected by building and infrastructure
to consider impacts on the environment, economy and

n Bl A /| = f . .

S society. This website therefore includes information that
dings & can be used to analyse and improve the sustainability of
duse urban infrastructure, whatever the size or type, The

information on the wehsite includes:

e case study projects from across Europe that illustrate
where sustainability has been considered,

s methods that can be used to guide and analyse
consideration of sustainability in a practical way,

» EU legislation that has to be followed in member
countries. —

s 3 monitoring process to enable ¥YOU to track the
inclusion of sustainability in YOUR project,

The following diagram provides a guide to the layout of
the PETUS website.

My accounts

Hello Phil

The projects in your account are as follows
e project matrix checklist 53 %

Mew project name

Add project

Commnusty Rosascs

{2 Enargy Emiranmant
e '=|.|r|1'|||qht L ldpmant

tpifuniD 1 arch.of  ac. ukfpetus/left. php

I l_ % J Local intranet
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Practical Evaluation Tools for Urban Sustainabl
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