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Foreword

Global warming and clini@ changes are an unavoidable world problem and a dangerous
threat to numerous aspects of life and development on earth.

Mankind is deeply concerned, amwdth good reason, about climactic changes, increase of
energy consumption, increased dependence on the importation of fossil fuels and their
harmful effects on the environment and economy as well.

The Republic of Croatia is momentarily in a relatively wradle energetic position. The
consumption increases annually, the pressure to increase the prices of energy is increasing, as
well as the importation component of energy.

A systematic energy management is the basis of sustainable development.

The realistt situation requires faster and more efficient answers at local and national levels,
but also a more intense cooperation and synergy at the international level.

By decision of the Zagreb City Assembly frorth 3Dctober 2008, the City of Zagreb joined
Covenant of Mayors (CoM), as one of the first European capitals that recognized the
significance of this great initiative for sustainable development of urban areas of European
Union.

Through systematic Energy Mamagent Project, the City of Zagreb has fully launched the
process of energy conservation, continuous monitoring of energy consumption, the
implementation of energy efficiency and renewable energy measures as well as
environmentally friendly fuel to all fdities belonging to or in use of the City of Zagreb.

We want to achieve direct energy and financial savings, reduce the harmful impact on the
environment, implement a proactive energy policy and raise the level of responsibility and
conscioumess of emplgees and citizens of Zagreb in the process of global warming and
climate change.

E2STORMED project goals coincide with the environmental protection and sustainability vision
of the CoM. By choosing to participate iISSEORMED, City of Zagreb will gain afalk
opportunities to learn, improve and adapt its own energy management and environmental
conservation policies.
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1. INTRODUCTION

Cities around the world are facing a range of pressures including rapid urbanisation and urban

sprawl, industrialisation anddf A YI 6§ S OKlIy3S® ¢KS S02t23A0Ft WT
expandingthrough continued exploitation of available resourcesland, water, energy, food,

building materials, finance while also produdng large volumeof waste (solid, gaseous,

liquid) which contaminae soils, air and water. Conventional water and energy management
meanwhile, struggles to manage ever scarcer water and energy resources, to deliver services

without adversely impacting the quality of life of urban populations and the enrrigort.

The central theme of BTORMERvww.e2stormed.eli- saving energy through better cool
of stormwater- may seenm strange idea for some people. Many Mediterranean countries are
not rich in energy, or water, so combining stormwater and energy efficient practices should
not be thought of as strange, just a different way of thinkinkisis known a Paradigm Shift.

On the other hand,dcal governments frequently have fragmented sectors (urban planning,
water supply, wastewater, waste, energy, etc.), with parallel planning and implementation
processes that are not always aligned with strategies at regional, national and European level.
In addition, innovation and research outcomes are rarely consolidatedpolicy and practical
applications.The challenge to finding sustainable solutiereconomic, environmental, social

and institutional- is beyond the realm of conventional research approaches, and requires a
new paradigm.

Transition Management proved an opportunityto engag multiple stakeholders and bring
023SGKSN) RAGSNES LISNRALISOGAGSE 2y || WgAO]ISRQ LN
ways of working to emergeE2ZSTORMED projegartnership allows the combination of

research outputs withpractical implementation at local level igix pilot urban areas:

Benaguasil (Spain), Cetinje (Montenegro), Pisa (ltaly), Hersonissos (Greece), Zagreb (Croatia)

' YR -AKIHool NJ oal fal oo

This Transition Manual presents a coherent and holistic methodologyuide the desired
paradigm shift. It is intended for decision makersttag local level (in areas of urban water,
energy, urban planning, etc.), water utilities and practitionérgontains three mairsections

a summary on the concept of sustable stormwater managementan explanation of the
E'STORMED rdnsition Management Wheeland key activities to successfully manage
paradigmshift; and the case study dfity of Zagrepillustrating how theyprogresed during
the ESTORMEDproject Hence, thisManual is intended to enlightel€ity of Zagrehas it
continues its journey towards a more sustainable future, but also seagean inspirational
guide for otheMediterraneanregiorsthat aspirefor a better future.

The aithors acknowledge that the Tratisin Frameworkand the explanation contaéd herein
are based on outputdrom the EU FundedSWITCHesearch project. Several concepts have
been reworked to betterfit ESTORMEDnd the pilot partnerocal situation SWITCH was
predominantly concerned #h the water cycle and its inputs and outputd/hat is new in
E'STORMEIDs that it links sustainable drainage and energy, thus a mowrgy efficient
environment is gaied.
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2. USTAINABLE STORMWRTMANAGEMENT

WHY SUSTAINABLE KMOVATER MANAGEMERT

When land is developed, the natural cycle of water is altered. In general, urban development
removesvegetationand increaseimpervious surfaces (roofspadg. These changes produce
less evaptranspiration less infiltration and more runaff

Conventiond drainage systems (drains, pipelines, drainage chanretls) are the most
common approach to manatg stormwater in urban areas These systems have generally
been designed to remove rainfall from the urban environment as rapidly as possithiis.
resuts in the following problemg&Philip, 2011)

9 Combined sewer overflows: Heavy rainfall causes combined séwekceedcapacity,
resulting in overflowof untreated wastewatebeingreleasel to the environment.

9 Diffuse pollutio: Nonpoint source pollutants in the form oheavy metals, oils,
nutrients and pesticides are dispersed by runoff into receiving water bodies.

9 Decreased base flomm rivers and streamdncreases in impervious surfaces decreases
groundwater recharge.

9 Downstream flooding: The rapid collection and disposal of stormwater into receiving
water bodies increases the risk of downstream flooding.

Oaﬂt\t

Furthermore, these problemsiay worseé due to climate ,3}
change and larger urban developments. In order to solve é"’
these problems, urban drainage @ild move towards £
more flexible and adaptive approaches. :6)
N

In canparisonto conventional stormwater management,
a sustainable approacfocuses on both managingthe

risksresulting from urban runoff andts contribution to ’o“{\t
environmental and landscape improvemer8ustainable \V

impacts from urban developmest with regards to g’ ' Sustainable
stormwater quantity (flooding)and quality(pollution)and & Drainage
maximize amenity and biodiversity opportunitié&/oods < Systems
Ballardet al., 2007) SuDSan help to solve the problems
associated with conventional drainage bgntributing to
flood control, pollution control anccan alsoprovide an 'S% @
alternative source of watefior non-potable uses 7% .Qe,*(o
% and ioS®

Objectives oConventional and
Sustainable Drainage Systems
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Conventional approach: Sustainable approach:
Stormwater as a 'nuisance’ Stormwater as a ‘resource’

Stormwater is conveyed away from urban area

Stormwater quantity
X . Stormwater is attenuated and retained at source
rapidly as possible

Stormwater quality Stormwater is treated together with human wasi Stormwater is treated as close to the source as pos!
at centralised wastewater treatment plants or ~ using decentralised natural systems that may comb
discharged untreated in receiving water bodies soils, vegetation and permanent water bodies

Recreation and amenit ) Infrastructures are designed to enhance the landsce
value Not considered . . "
and provide recreational opportunities
Biodiversity
Not considered Urban ecosystems are restored and protected
Potential resource Eventually considered for reuse from wastewatt Stormwater is harvested for non-potable water supy
7y treatment plants uses and infiltrated to aquifers

Key differences between a conviental and a sustainable approach to stormwater management
Adapted from(Philip, 2011)

SUSTAINABLBRAINAGEYSTEMS

Sustainable Drainage Systems (SuDS), also known as Best Management Practices (BMPs), Low
Impact Developments (LIDs), Water Sensitive Urban Design (WSUD) or Green Infrastructure
(Gl) are designed to manage stormwattllowing natural hydrologic processe3he basic

principle is to decentralize retention: to infiltrate and reuse at source as much rainwater as
possible both in public and private spaces.

supplying

runoff filter strips

(o) o] —

detention

1
greywater treatment

reuse tank system

AQUIFER

Sustainable Drainage Systems in the urban water cycle. AdaptedPenalesMomparler and Valls
Benavides, 2013)

SuDS make use of common sense and simple technologmebkracing a broad range of
typologiessuch again gardensrain barrels, green roofsswalesand porous surfaces for car
parking and road$USEPA, 2014)WoodsBallardet al., 2007) Some examples are shown in
the following pictures.
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1. Water butt

2. Filter strip to a swale
3. Detention basins (3)
4. Green roof

5. Pervious pavement
6. Infiltration basin

7. Constructed wetland
8. Filter drain

Examples of Sustainable Drainage Systems.
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Sustainable Drainage Systeare now broadly accepted in many countries particularly the US,
Australia and northern Europe. Evidence is now available that SuDS are a viableiption
Mediterraneanregionsas well(PeralesMomparler et al, 2014) However understanding of
the concept is stildeveloping with implementationlimited due to lack of knowledge and
expertise throughout the regian

STORMWATER MANAGEMEAND ENERGY

Water and wastewater facilities frequently represent the largest and most eratggsive
burden forwater utilities, representing up to 35% of municipal energy (&RDC, 2009Vsing

a sustainable approach for stormwatemanagement can potentially reduce energy
consumption irthe urban water cycleas follows

9 Reducing potable water use reduces
energy consumed in acquiring and
treating drinking water.

9 Reducing stormwaterinflows to sewer
systems reduces energy consumed in

Suistanable pumping and treating wastewater

Drainage q

Improving stormwater qualityresults in
Systems

less treatment required before release
into the environment.

9 Reducing local temperatures and
improvingbuildida Q AyadzZ I GA2y 66A
roofs) reduces cooling and heating
demand for buildings reducing energy
needs and decreasing emissions from

Improvement of energy efficiency witk
Sustainable Drainage Systems. power plants.

Left: Wastewater treatmenin Zagreb(Croatig. Rght: Reverse Osmosis Plant in Ghar Lapsi (Malta).
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3. TRANSITIOMANAGEMENWHEEL

A radical change is required in culture as well as institutiomstds sustainable urban built
environments(dean local watercourses faritizens to enjoy, pleasant greener streets, flood
resilient propertiesand infrastructure, etc.)Transition managemeritas emergeds a sound
governance approacthat can acceleratgrogress for implementing innovative urban water
technologies and practicessuch as sustainable drainage systemusd improve energy
efficiencies in the water cycleTransition management does not aim to control the future; it
attempts to influence ongoing processes of changes in society by systematically reflecting on
the future and developing shared notions for desired sustainalan environnents.

TheE'STORMED Transition Management Wheseshowrbelow, is a simpleyclicalroad map
illustrating the pathways and tools available to manage the change from traditional types of
drainage infrastructure such as stormwater sewers to more sustainahlgices such as green
roofs and basins, with a holistic view focussed on the local situatioacéordance wittihe

well y2gy atz23ry tda@Aydoat2o0ltx | O

E'STORMED Transition Management Whadiapted fronthe SWITCH Transition Framew(ibkiffy and
Jefferies, 2011)

Transitioning is a cyclical process; tHesired change will not happen overnight ant is
expected thatmultiple cycles will have to be completed, repeating the above group of
activitiesagaink YR | 3+t Ay ® [/ 2YLX SiAzy 2F SIOK 0e0fS Aa
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http://www.switchurbanwater.eu/outputs/pdfs/WP6-2_BRN_9_Visioning_draft.pdf
http://www.switchurbanwater.eu/outputs/pdfs/WP6-2_BRN_9_Visioning_draft.pdf
http://www.switchurbanwater.eu/outputs/pdfs/WP6-2_BRN_12_Strategy_Development.pdf
http://www.switchurbanwater.eu/outputs/pdfs/WP1-3_GEN_PBN_Managing_the_transition_of_urban_water_systems.pdf
http://www.switchurbanwater.eu/outputs/pdfs/WP1-3_GEN_PBN_Managing_the_transition_of_urban_water_systems.pdf
http://www.switchurbanwater.eu/outputs/pdfs/W1-3_GEN_MAN_D1.3.4_SWITCH_Transition_Manual.pdf
http://www.switchurbanwater.eu/outputs/pdfs/W1-3_GEN_MAN_D1.3.4_SWITCH_Transition_Manual.pdf
http://repub.eur.nl/pub/10200
http://www.switchurbanwater.eu/la_guidance.php
http://www.nrdc.org/water/files/energywater.pdf



http://www.switchtraining.eu/modules/module-4/#c68
http://water.epa.gov/infrastructure/greeninfrastructure/

























