timbre

Tailored Improvement of
Brownfield Regeneration in Europe

Timbre EXPERT SYSTEM as information platform for innovative and
widely applicable strategies, technologies and solutions
Type of product

Web-based software

Target group

Consultants, central and local authorities, scientific community

Availability and costs

Free access after registration. Available from March 2014

Purpose: Many approaches and tools are available for supporting brownfield management, but they
are only rarely applied due to their scarce visibility. The TIMBRE Expert System aims at supporting
stakeholders in sharing, accessing and selecting the most suitable information for the different phases
of the brownfield management process, taking into account their specific requirements and the
evaluations provided by previous users.
Design and methodology: The Expert System includes a wide database of web links to documents
on approaches, tools and regulations for brownfield regeneration. Web links can be uploaded and
consulted by the users through a framework encompassing all phases of brownfield regeneration. The
system strongly relies on inputs from users, who are invited to provide information about themselves
and their search, to upload and share new information, to search the database and to evaluate the
outputs provided by the tool. The ranking of provided outputs is supported by an Artificial Neural
Network methodology considering a set of criteria, including the typology of user, his/her search aim,
information categories of interest and evaluation of documents by previous users.
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Applicability: The tool is applicable to share and search for information on brownfield regeneration in
a wide European context. There are no specific/technical requirements for its use.
Value: This is not only a static database; information contents and the ability of the tool to provide
tailored results will increase day by day through users’ inputs. The Neural Network methodology allows
the system to develop continuously and to adapt results along its use.
Availability: Available on the Timbre Tool Suite after registration from March 2014.
Contact: Elisa Giubilato – giubilato@unive.it
Timbre – www.timbre-project.eu – acknowledges the received funding from the
European Community's Seventh Framework Programme FP7 (2011-2014)
under grant agreement no 265364
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DRIVERS AND BARRIERS IN REGENERATION PROJECTS:
SOCIOLOGICAL RESEARCH FINDINGS FROM FOUR COUNTRIES
Type of product

Report
All stakeholders interested in the social organization of regeneration
projects, including managers, local authorities, consultants, regulators
and policy makers and brownfield regeneration researchers

Target group

Availability and costs

Timbre website

Purpose: This report summarizes the findings
on the country and regional characteristics that
act as drivers or barriers for making decisions in
brownfield regeneration projects. We focus
thereby on the roles and interactions of actors in
decision-making.
Methodology: Qualitative interviews and focus
group discussions were carried out and
secondary sources of information were collected
over the course of one year in the four Timbre
countries (the Czech Republic, Poland,
Germany and Romania).

Knowledge creation in action: reaching a shared
understanding of brownfield regeneration
scenarios using the Megasite Management
Toolsuite for the Szprotawa site (2013).

Applicability: The findings can be applied to understand how national, regional or local
characteristics shape regeneration projects from the very beginning of project organizing until
the final regeneration steps. Based on this information, investors and other stakeholders can
better tailor their expectation or strategies to the particular circumstances of each project.
Originality: This is the first report dealing with the internal and external organization of
regeneration projects (as theoretical contribution) and applying it to brownfield regeneration in
four Central and Eastern European countries (a new empirical contribution).
Availability: The report will be available on the Timbre website in English, with short Czech,
Polish and Romanian versions to reach as wide an audience as possible.
Contact: Filip Alexandrescu – filip.alexandrescu@ufz.de
Alena Bleicher – alena.bleicher@ufz.de
Timbre – www.timbre-project.eu – acknowledges the received funding from the
European Community's Seventh Framework Programme FP7 (2011-2014)
under grant agreement no 265364
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KEY ACTORS AND DECISIONS IN BROWNFIELD REGENERATION:
SITE-SPECIFIC INSIGHTS FROM THE CZECH REPUBLIC, POLAND AND
ROMANIA
Type of product

Report
All stakeholders interested in the social organization of specific
regeneration projects, including managers, local authorities,
consultants, regulators and policy makers and brownfield regeneration
researchers

Target group

Availability and costs

Timbre website

Purpose: There is an increasing interest in
learning who are the main actors and how do they
make decisions on the regeneration of complex
brownfield sites. This report draws on the case
studies carried out by Timbre researchers in
Ostrava (the Czech Republic), Szprotawa
(Poland) and Hunedoara (Romania) and identifies
the main categories of actors, their relationships
and the factors that shape their decision-making.
Methodology: Qualitative interviews and focus
group discussions as well as administrative data
have been used to characterize the different
categories of actors and their decision structures.

Understanding actors and decisions in various
contexts of brownfield regeneration. Pictured
are informal scrap metal collectors from
Hunedoara, Romania (2012).

Applicability: The findings can be applied to describe and understand actors and decisionmaking structures in specific brownfield contexts. This offers insight into the complexity of
local decision-making and into the ways in which decisions taken at national or regional
levels shape local ones.
Originality: This is the first report covering the topic of key actors and decision-making
structures at three brownfield sites in Central and Eastern Europe. It has a solid empirical
basis and offers insight into stakeholder perceptions and actions.
Availability: The report will be available on the Timbre website in English, with short Czech,
Polish and Romanian versions to reach as wide an audience as possible.
Contact: Filip Alexandrescu – filip.alexandrescu@ufz.de
Alena Bleicher – alena.bleicher@ufz.de
Timbre – www.timbre-project.eu – acknowledges the received funding from the
European Community's Seventh Framework Programme FP7 (2011-2014)
under grant agreement no 265364
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EXPERT SOFTWARE TOOLSUITE FOR
PLANNING AND ASSESSMENT OF BROWNFIELD RE-USE OPTIONS
Type of product

Software (desktop )

Target group

Planners, site developers

Availability and costs

Free access on request

To foster the sustainable revitalisation of brownfields, researchers from the Helmholtz Centre for
Environmental Research – UFZ and from the University of Tübingen’s Centre for Applied
Geosciences developed the Megasite Management Toolsuite (MMT), a software solution that aids
and simplifies the integrated planning and assessment of redevelopment options. The software’s
networked evaluation modules are linked to a geographic information system and make up an
intuitive decision support system which provides standardised, objective and spatial findings
needed to take sound decisions.
In Timbre, the software has been further improved, extended and tailored for
application in Poland and
Romania.

The MMT is aimed at
professionals, e. g. planners
and decision makers in
municipal authorities and
private companies, who
need to make informed
judgements about


Clean-up costs (soil,
groundwater, buildings)



Economic benefits and
risks



Contribution to
sustainable local and
regional development

for particular re-use options.
Main window of MMT graphical user interface (here: in German;
also available in Polish, English, and Romanian)

Contact: Michael Finkel – michael.finkel@uni-tuebingen.de
safira-info@ufz.de
Timbre – www.timbre-project.eu – acknowledges the received funding from the
European Community's Seventh Framework Programme FP7 (2011-2014)
under grant agreement no 265364
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SELECTED RE-USE OPTIONS AT TIMBRE MODEL SITES

Type of product

Feasibility check of re-use visions to foster revitalization

Target group

Local planning authorities, site developers, local stakeholders

Availability and costs

Free access on Timbre website

For each of the brownfields serving as Timbre model sites (Krampnitz/Germany,
Szprotawa/Poland, Hunedoara/Romania, and Radeberg/Germany), future site re-use options
were designed and assessed.

Possible re-use visions in terms of future land use maps were created together with local
stakeholders in a participatory design process supported by the Megasite Management
Toolsuite (MMT).
The integrated assessment considers environmental, economic and social issues. Some
exemplary results (economic performance of selected re-use options) at the former glassworks
site in Radeberg (Saxonia, Germany) are shown below.
Option B

Option D

Option E

Residential

25,9

24,4

11,0

Trade & Commerce

22,2

16,0

17,3

Trade & Housing

21,7

18,8

24,4

Renaturation

12,8

34,7

-

Forest

-

6,1

26,0

Recreation

-

-

12,3

17,4

-

9,1

Land-use type

Green „Belt“

Land-use composition (in % of total planning area) of
investigated re-use options

Option D: Land-use type distribution

Land Value acc. to landuse composition (€)

Soil Remediation
Costs (€)

Deconstruction
Costs (€)

Extra Charge (€)

Preliminary
Market Value (€)

B

538.000

512.000

394.000

181.000

-550.000

D

472.000

752.000

394.000

229.000

-904.000

E

429.000

407.000

394.000

160.000

-532.000

Option

Results of the economic assessment (assuming average values of soil contamination levels)
Contact: Michael Finkel – michael.finkel@uni-tuebingen.de
Timbre – www.timbre-project.eu – acknowledges the received funding from the
European Community's Seventh Framework Programme FP7 (2011-2014)
under grant agreement no 265364
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NON-EXPERT SOFTWARE TOOL FOR DEVELOPING
RE-USE VISIONS FOR BROWNFIELDS
Type of product

Software (web platform)

Target group

Planners, site developers, concerned stakeholders

Availability and costs

Free access on demand (after registration)

In collaborative efforts of workpackage 6 partners, a web-based tool is being developed that
particularly addresses the information and participation of a wider group of interested people in
the process of planning and comparative assessment of possible options for re-using a
brownfield.
The tool represents a
“light” version of the
expert tool “Megasite
Management Toolsuite
(MMT)” and offers
additional assessment
modules. With its
intuitive and easy-to-use
graphical user interface
it is specifically designed
for interested
stakeholder incl. nonexperts who can use the
tool to learn about reWeb-based planning tool graphical user interface for designing re-use options
use options currently
based on given planning units
subject to discussion
and to participate by interactively designing their own future land use visions. These visions can
be assessed in terms of the following parameters:
 remediation and deconstruction costs required to implement the re-use option,
 market value of the prepared land,
 sustainability of the planned re-use option,
 risks from dietary intakes of vegetables and other plants grown on the, and
 potential to (partly) use the site for the production of bioenergy.
Contact: Michael Finkel – michael.finkel@uni-tuebingen.de
Timbre – www.timbre-project.eu – acknowledges the received funding from the
European Community's Seventh Framework Programme FP7 (2011-2014)
under grant agreement no 265364
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PHYTOREMEDIATION
- A GREEN SOLUTION Type of product

Remediation method
(included in guidelines, Model evaluation tool, User ISI papers)

Target group

Consulting companies, Scientific researchers, Authorities

Availability

Timbre, DTU website, scientific journals

Background/Purpose: Clean up and regeneration of brownfields is challenged by economic
issues due to the large size of the affected areas. Excavation of the contaminated soil is an
overwhelming task and often not a very wise choice. For shallow soil and groundwater
contaminations phytoremediation may
be a good alternative by providing a fairly
inexpensive, green technology with a positive impact on the surroundings.
Phytoremediation encompasses different processes:
• Phytoextraction: Transfer of pollutants
to the vegetation.
• Phytovolatilization: Volatilization of
components through stomata of the
leafs and trunk.
• Rhizo- and phytodegradation:
Degradation of contamination in the
root zone or within the plants.
• Hydraulic control and soil fixation:
Plants prevent soil corrosion and
minimize infiltration.

Overview processes of phytoremediation

Approach: Fast transpiring plants with deep roots like willows or poplars are planted in the
treatment area. Proper monitoring and maintenance will be needed in order to follow the
remediation progress. The method aims to either remove contaminants from the soil matrix or
to change the physical and chemical nature of the pollutant or soil matrix. Phytoremediation
has been used for a wide variety of contaminants ranging from chlorinated solvents,
explosives, MTBE, BTEX, PAH and heavy metals. It should be noted that removal of
contamination to acceptable levels, solely by phytoremediation, may be difficult to obtain.
Practical and social implications: Phytoremediation provides an economic and simple
technology compared to other remediation methods. The area appears beautiful during
treatment and can be used as “green” area thus having a minimum impact on the site and the
surrounding area.
Contact: Lauge Clausen – lpwc@env.dtu.dk
Stefan Trapp – sttr@env.dtu.dk
Timbre – www.timbre-project.eu – acknowledges the received funding from the
European Community's Seventh Framework Programme FP7 (2011-2014)
under grant agreement no 265364
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TREE CORING
- A PHYTOSCREENING TECHNOLOGY Type of product

Screening Method
(more information in: Guidelines, User manuals, Training course, ISI Papers)

Target group

Consulting engineers, authorities, scientific researchers, students

Availability

Timbre homepage, DTU website, Scientific journals

Purpose: When screening for soil/groundwater pollution, a wide range of
technologies can be used. Many of them are costly and resource
demanding.
Tree coring is a fast, simple and inexpensive screening method which helps
to evaluate pollution levels and diffusion.
Approach: Trees used as an indicator of subsurface pollution are useful for
many pollutants. The pollutants in soil/groundwater are readily taken up by
the roots and transferred to plant parts above the soil surface. Tree cores
are sampled and analyzed to detect soil/groundwater contamination. One
tree core sample represents a large soil volume.

Applicability: As this is a semi-quantitative approach, it should be applied
as an initial screening method and, based on the results from the tree
coring, followed by focused quantitative screening methods.

Volume of soil represented
by a tree core sample

The method presented here has shown to be useful for PCE/TCE screening and for the detection
of strong metal pollution (Cd, Cu, Ni and Zn; only in willow trees). Tree coring is still investigated
as a screening method for BTEX and MTBE contamination. Due to the simple equipment needed
for sampling, the method will have a minimum impact on the trees, test sites and the site owners.
Key note: Tree coring is an inexpensive and easy method which can be used to focus other
more advanced and cost-intensive screening methods, with the overall goal to make site
characterization more efficient.

1) The Suuntu borer: core extractor, borer and handle. 2) Screwing in the borer to the trunk.
3) Insertion of the core extractor. 4) Removing of tree core sample. 5) The tree after sampling.

Contact: Mette Algreen – mann@env.dtu.dk
Stefan Trapp – sttr@env.dtu.dk
Timbre – www.timbre-project.eu – acknowledges the received funding from the
European Community's Seventh Framework Programme FP7 (2011-2014)
under grant agreement no 265364
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COMBINED MIP-HPT-CPT PROBE FOR
MULTI-PARAMETER DETECTION

Target group

In-Situ investigation probe with product presentation leaflet and
additional information in associated lectures, papers
Consulting engineers, scientific researchers

Availability

Timbre website, Fugro homepage (expected) and direct contact

Type of product

Background: High-resolution methods of subsurface investigation allow an improved understanding of the spatial
distribution of parameters controlling contaminant spreading and persistence. They deliver the basis for a reliable
risk assessment and remediation planning of subsurface contamination.
Purpose: Multi-parameter probes are cost-effective tools which allow the real-time acquisition of several
parameters with just one push. Fugro, as global leader for in-situ direct sensing tools, is dedicated to the further
development of sensors capable of providing reliable data on lithology, hydraulics and contamination.
Approach: The MIP-HPT-CPT probe has outstanding capabilities when it comes to the detection of contaminants
in soil and groundwater (MIP: Membrane Interface Probe), determining hydraulic conductivities (HPT: Hydraulic
Profiling Tool) and providing a lithological classification and geotechnical data (CPT: Cone Penetration Test)
simultaneously in just one push.
Associated developments accomplished: Data acquired in the field are transferred online and processed using
Fugro developed software. After processing, the data is displayed using Fugro’s own GeODin visualization
software package. Results are available within one hour. 2D/3D-visualization procedures of the processed field
data can be carried out. The retrieved MIP-, HPT- and CPT-data can be further used to compute mass flow
rates/discharge.
Practical implications:
• Minimal-invasive investigation of the subsurface,
efficient and economical acquisition of various
datasets in one single push
• Simultaneous detection of Volatile Organic
Compounds (VOCs), soil classification, hydraulic
characteristics as well as electrical conductivity and
dynamic porewater pressure
Figure: MIP-HPT-CPT-Layout incl. Robertson soil classification,
soil density and consistency, estimation of VOCL-concentration in
TCE-equivalents and presentation of hydraulic characteristics

Contact: Eugen Martac – e.martac@fugro.de
Timbre – www.timbre-project.eu – acknowledges the received funding from the
European Community's Seventh Framework Programme FP7 (2011-2014)
under grant agreement no 265364
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SOIL-FLUSHING WITH REUSED FLUIDS
Type of product

Treatment technology for contaminated soils, availability

Target group

Scientific community, European policy makers, companies

Availability

Timbre website, UFC website, scientific journals

Background: Soil-flushing is a high potential in-situ technology with minimal site disturbance, able to
adapt easily to target contaminants by using additives that help for their removal. The spreading of
chemicals within the soil and their optimal use (and reuse when feasible) are critical points to achieve
effective remediation at low costs.
Purpose: Chemicals, vectors and separation tools are considered to both improve contaminant removal
and reuse of flushing fluids as well as to provide added-value for the treatment of concentrated wastes.
Approach: Depending on soil porosity, nature and concentrations of contaminants, flushing uses foams
or aqueous solutions. Highly effective, autonomous and stable separation technologies are applied in
the field for both the removal of contaminants and the reuse of active agents from soil leachates.
Findings and implications: Nano and ultra-filtration are stable, highly mobile and cost-effective
membrane technologies fitting the on-site management and reuse of soil-flushing wastewater of
hydrocarbon-contaminated soils. They warrant high recovery of active substances (oxidant, surfactant)
and high removal of contaminants. The technology is compatible with in-situ re-injection, encouraging
for the reuse of treatment fluids.
For hydrocarbon-contaminated porous soils, the use of surfactant foams injected at low pressure allows
a simultaneous and efficient extraction of VOC and SVOC contaminants, acting as a combination of
venting and flushing. This allows a substantial reduction of wastewater amounts to manage. Chelating
agents for metal extraction were found to be highly and easily recovered, and they can be reused
several times with high yields using iron-based beds through redox or precipitation reactions.
Practical and social applications: The method allows intensive remediation at reduced costs while
saving water and reagents and avoiding the transportation of high volumes of waste.

Soil before and after their treatment

Membranes treatments

UF & surfactant
recovery

Contact: Nicolas Fatin-Rouge –
nicolas.fatin-rouge@univ-fcomte.fr
Timbre – www.timbre-project.eu – acknowledges the received funding from the
European Community's Seventh Framework Programme FP7 (2011-2014)
under grant agreement no 265364

NF & oxidant
recovery

timbre

Tailored Improvement of
Brownfield Regeneration in Europe

EUROPEAN DATAROOM OF REGENERATED BROWNFIELDS
Type of product

Online database of successfully regenerated brownfields

Target group

European, state, regional and local authorities; regional development agencies;
other representatives of public administration; site owners; investors; developers

Availability and costs

http://www.timbre-project.eu/
(free access from Timbre website)

The European dataroom of regenerated brownfields contains about 150 passports of fully or almost fully
regenerated brownfields, covering regenerated sites in almost all EU member states. It allows browsing,
searching and filtering selected brownfields and offers information about the original and current use of the
sites, their sizes and state of contamination as well as on regeneration costs and success factors. It provides
contact to stakeholders, localization via Google maps and pictures before and after the regeneration. In
addition, it is opened up to the contributions of end users who will have the opportunity to integrate their
experience with regenerated brownfields all over Europe to the Timbre “best practices” dataset. This way, the
Dataroom of Regenerated Brownfields aims to inspire owners, developers, stakeholders and decision makers
to find new ways to approach non-regenerated sites and to help identify the main factors which may affect the
success of potential regeneration processes.

Sample passport of a regenerated brownfield:

Contact: Petr Klusáček – klusacek@geonika.cz
Timbre – www.timbre-project.eu – acknowledges the received funding from the
European Community's Seventh Framework Programme FP7 (2011-2014)
under grant agreement no 265364
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WEB-BASED PRIORITISATION TOOL
Type of product

Web-based software tool

Target group

State, regional and local authorities, landscape and urban planners, regional
development agencies, grant agencies, site owners, investors, developers.

Availability and costs

http://www.timbre-project.eu/prioritisation-tool.html
(free access after registration)

This special and tailored online tool is based on multi-criteria decision analysis methods and targets on
stakeholders who are responsible for wider territories (regions, districts, cities) or clusters of brownfields
(portfolios). It aims to help distribute available resources to those brownfield sites that were assessed to
be most critical, urgent or profitable to regenerate. The tool provides a step-by step assessment of the
classification of sites from the perspectives of three pre-set dimensions: (1) local redevelopment potential,
(2) site attractiveness and marketability, and (3) environmental risks, which can be simply modified
according the needs specified by end-users. Prioritization results are available in form of both user-friendly
Google maps and tables which can be downloaded in form of excel files.
Example of results – 1st dimension:
Local development potential

Example of results – 3rd dimension:
Environmental risks

Example of results – 2nd dimension:
Site attractiveness and marketability

Example of results – Global score for all
three dimensions

Contact: Petr Klusáček – klusacek@geonika.cz
Timbre – www.timbre-project.eu – acknowledges the received funding from the
European Community's Seventh Framework Programme FP7 (2011-2014)
under grant agreement no 265364

