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Abbreviations
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DTM
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HPT
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MMT
NAPL
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PID
ppm
SG
SSP
Timbre
UFC
UFZ
UTCB
VOC
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WP6

- below ground level
- Benzene, Toluene, Ethylbenzene, Xylenes
- Cone Penetration Testing
- Deliverable 4.1
- Direct Push
- Digital Terrain Model
- Technical University of Denmark
- Electrical Conductivity
- Figure
- Geographical Information System
- geo-log GmbH
- Fugro Consult GmbH
- Hydraulic Profiling Tool
- Institute for Ecology of Industrial Areas
- Laser-Induced Fluorescence
- Membrane Interface Probe
- Megasite Management Toolsuite
- Non-Aqueous Phase Liquids
- Polycyclic Aromatic Hydrocarbons
- Photo Ionization Detector
- parts per million
- SolGeo AG
- Shallow soil Probing
- Tailored Improvement of Brownfield Regeneration in Europe
- University of French Country Besançon
- Helmholtz Centre for Environmental Research – UFZ
- Technical University of Civil Engineering Bucharest
- Volatile Organic Compounds
- Working Package 4 “Strategies and technologies for integrated site
characterisation and remediation”
- Working Package 6 “Web based tool for integrated planning and assessment of
revitalisation options for brownfields”
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Introduction

The Timbre project – started 1st January 2011 – shall overcome existing barriers to brownfield
regeneration by developing and providing customised problem- and target-oriented packages
of approaches, technologies and tools. A key Timbre target – dealt with in Working Package
4 – is an improvement of existing methods and technologies to support brownfield
regeneration. Such aims can be accomplished by approaching methodological core topics
such as intelligent remediation in terms of technological advancements with regard to
phytoremediation and partial source removal technologies. Smart and efficient investigation
technologies bring a very solid support for remediation assessments, with key inputs into site
regeneration strategies.
This document presents the knowledge status reached within WP4 in relation to the Timbre
model sites in Szprotawa (Poland) and in Hunedoara (Romania). This document
represents a brief version of Timbre’s Deliverable 4.1 “Updated site knowledge status
(database and site model) as a result of integrated DP and SSP investigation (database and
site models implementing updated information from DP/SSP and potentially plant
investigations)”, which was due and delivered to the European Commission in March 2013.
In the following, an overview is given for both sites; results are fully included in two GISbased site models developed at IETU (Szprotawa site) respectively at UTCB (Hunedoara
site) and are available as of publication of this report for all partners in the project. As on
request, restricted data may be made available to selected interested parties. Please contact
timbre-info@ufz.de for any requests and visit the projects website for further general
information about the activities in WP4 and the Timbre project in general at www.timbreproject.eu.
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Applied investigation methods

Different types of historical information and data already available for both Timbre sites
Hunedoara and Szprotawa were collected and processed, including pollution inventories,
geology/ hydrogeology, meteorology/hydrology, buildings status and other socio-economic
aspects. IETU (for Szprotawa site) and UTCB (for Hunedoara site) built up, continuously
developed and refined site-specific conceptual models in terms of lithology, hydraulics and
contamination. Additional features related to socio-economic characteristics of the sites in
relation to the potential future regeneration scenarios were approached as well.
Strategies and tools for site investigation were further developed and applied including
direct push (DP) based techniques, shallow percussion core drilling and tree core sampling.
Several field campaigns were conducted at Hunedoara and Szprotawa, aiming on one hand
to compare the methods and on the other hand to obtain information on site characteristics.
Further methodological interpretation and visualization developments were tested and
applied for site characterization, with data being capable of delivering reliable support for 2D
and 3D imaging. This methodology enables quicker and economically more efficient
investigations (both at screening and detail level) compared to conventional techniques. It
was presented and published recently (Martac et al., 2012) and is presently the support for
the current interpretation and visualization efforts at the Timbre model sites.
A prototype of a new screening device was developed based on cone penetration testing
(CPT) combined with a membrane interface probe (MIP) and a hydraulic profiling tool (HPT),
as well as an electrical conductivity (EC) probe. This MIP-HPT-CPT probe enables in-situ
detection of volatile organic compounds (VOC) in soil and groundwater with simultaneous
investigation of hydraulics and lithology, expecting to yield a solid basis for high-resolution
3D-site characterisation.
As a result, such a targeted oriented approach can lead to a more appropriate positioning of
the soil and groundwater sampling ports, either as direct push sampling procedures or
through the means of groundwater monitoring wells. Some details on the individual tools
being part of the new device are provided on the Timbre website.
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3.

Summary of existing knowledge status

3.1

Szprotawa former air base

The Szprotawa site was already known up to a certain limited level at the beginning of the
project, additional knowledge was gathered during the field campaigns from July 2011
(IETU), November 2011 (GL) and September 2012 (GL/SG). The present knowledge status
is presented below. Studies and analyses performed in WP4 during the Timbre project at
the Szprotawa included:
 Archive data analysis and processing – whole area of the former military air base;
 Site review / preliminary site visit performed before planning of WP4 field activities; and
 Field study and statistical data processing performed exclusively for the field study area
– as indicated next by assumption the most contaminated parts of the property as well
as those available for investigations based on the approval of site owners.
Analysis of historical data for the site was performed using information from existing
documentation on environmental characterization, remedial plan and post remedial
monitoring. Data concerning historical measurements were digitalized and processes as
spatial data. Unfortunately, the statistical analyses showed low correlation between the data.
Taking into account this information, assumptions concerning current soil and groundwater
contamination are associated with high uncertainty. For the detailed WP4 investigation a
study area was selected in the most contaminated part (Fig. 1).

Fig. 1: Study area with distribution of points

The study area encompassed two zones identified during the pre-screening performed in
July 2011:
 Zone I: Main airfield petrol station area;
 Zone II: Plume/source area northward from the main petrol station and airstrip area.
They were selected because this area is owned by Municipality and State Forestry. The area
of car park and workshops was not included due to the private ownership. The investigation
points were selected iteratively during the sequential campaigns performed in November
2011, March 2012 and September 2012. In total there were tagged 125 points. Additionally,
7 points from the preliminary site visit done in July 2011 were added to the dataset.
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By the end of 2012, for diagnosis of the pollution in the Szprotawa study area, various
methods were applied at the mentioned 125 research points. Detailed analysis and
measurements at the points were conducted including:
1)

MIP probing – 14 points

2)

Soil sampling: 14 points (lab analyses of BTEX and benzines [petrol and kerosine])

3)

Groundwater monitoring: 20 piezometers maintained as follow: 50 groundwater
samples taken for lab analyses BTEX and benzines. (2 sampling campaigns with 15
piezometers and 1 sampling campaign with 20 piezometers, including new points
settled in September 2012)

4)

Groundwater sampling in 23 points (during MIP and LIF campaigns, no piezometres
installed). Groundwater samples for lab analyses BTEX and benzines.

5)

Soil gas analyses in 87 points ( including measurement of: temperature [°C], CH4,
CO2 O2 [%], H2S [ppm], free air measurement - PID after 30''/1'/ 2' / 3' /5' / 7' /10' of
pumping [ppm])

6)

LIF probing – 26 points

7)

Core samples taken from 54 trees

Use of Direct-Push methods, soil air measurements and tree core sampling gives a solid
overview for characterization of the study area. High concentrations of ionizable gas were
detected in central fueling area and around fuel tanks in paint ball area. Possible subsurface
pollution along the supply pipes was identified. The method proved to be a fast and cost
effective choice for identifying hot spots. High concentrations of hydrocarbons were
measured in soil samples from central fueling area with typical kerosene pattern. Traces of
chlorinated organic compounds were also detected. The source areas were very well pointed
out by LIF signals, areas with residual kerosene as NAPL were delineated (Fig. 2). Presently,
a 3D evaluation of the spatial extension of the kerosene body still present at the site
(Szprotawa) is under development.

Fig. 2: Spatial distribution of NAPL within the former tank area

Data processing covered interpolation of data and statistical analysis performed for
BTEX and benzene concentration in groundwater and in soil. Because the measurements
were done during different campaigns and with different methods, a proper interpolation with
GIS statistical tool is limited. Examples of spatial interpolation of the results are presented
below.
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Fig. 3: Interpolated for the study area results of groundwater analyses

It should be underlined that different goals of data processing have to be fulfilled. For the
aim of application of the Megasite Management Toolsuite (MMT) within WP6, continuous
distribution of values is required – raster ASCII spatial data including distribution of
contaminants in soil and groundwater. On the other side, the iterative investigation procedure
with application of different methods was applied mostly to delineate the sources and plumes
at the stage. A built up of sufficiently justified interpolations for contaminant concentration is
possible only for the field study area. The rest of the site, which is part of (WP6) MMT
application, has been characterized on the basis of historical data. General assumption had
to be made by experts. Use of this information is limited only for the goal of testing MMT tool
not as a basis for administrative decisions. Nevertheless, it can be used as indication of the
potential needs for site characterization depending on the intended future land use.
For the purpose of building up a conceptual model of the site and for selection of remedial
approaches, a characterization of general geological and hydrological situation was carried
out. Characterization of environmental conditions was performed through the following
activities:
 Slug tests in the investigation area – one campaign - 16 points
 35 handheld measurements (2 campaigns, 15 and 20 points each) of physical and
chemical parameters of groundwater ORP, pH, conductivity
 7 campaigns of groundwater level measurements in piezometers (110 measurements
in total)
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Data were processed using GIS statistical tools and an initial contaminant distribution model
was prepared.
During the tree core sampling in Szprotawa (September 2012), birch, pine and willows were
used as sampled tree species for BTEX and naphthalene screening. Toluene was measured
in more than one sample in and outside the hot spot area. Benzene, Ethylbenzene and m,pXylene were measured in willows samples from the hot spot area. Birch seems to be less
useful for phytoscreening and willows show good feasibility for phytoscreening.
As mentioned before, a GIS project was initiated and developed from IETU side. All the
available information in terms of layers (different types of geo-referenced files) was collected
by the Timbre partners. A short version of the GIS model can be made available on request.

Fig. 4: Build up of Szprotawa site model based on WP4 investigation data

Further activities related to the site data in the further course of the Timbre project will
involve:
 Processing/comparing/integrating of all existing data sets and results from WP4 field
investigation
 Build up of a 3D contaminant model
 Evaluation of risks for contaminant migration
 Model strategy for management of the residual contamination in relation to land use
functions – WP4/WP6
 Interpretation and integration of WP4 data in MMT Szprotawa project (Fig. 4)
 Further analysis of decision structures based on Szprotawa case experience
 Model strategy for deconstruction and waste management
 Evaluation of tree core sampling and comparison to the soil and groundwater data
 Performance of a risk assessment.
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Hunedoara Site

The Hunedoara ECOSID site is located in the west part of Hunedoara, a town located in the
western part of Romania. The site is located within the perimeter of the former steel plant
“Siderurgica Hunedoara”. The objective of the site owner is to remediate and revitalize the
total area of 138 ha. Because of the chaotic demolishing process, the rubble (most concrete
and bricks) is covering almost all the terrain, changing the topography and making the site
investigation more difficult (Fig. 5).
Since Timbre began, several different types of information were gathered in order to
improve the overall knowledge status of the site. After the 2011 and 2012 autumn field
campaigns, topographic measurement sessions were conducted by UTCB and a digital
terrain model (DTM) was developed by UTCB.

Fig. 5: Overview of Hunedoara site

During the 2011 GL/SG field campaign, a sequence of soil sampling events (open window
sampling and Direct Push Liner sampling) followed by Direct Push based installation of
monitoring wells was carried out. During the September 2012 GL/SG campaign, a second
sequence of soil sampling events (open window sampling and Direct Push Liner sampling)
followed by Direct Push based Hydraulic Profiling Tool investigation and installation of
monitoring wells was carried out. X-Ray on site ex-situ measurements of the heavy metal
concentrations were performed on soil samples. Detailed results were gathered from the
2011/2012 measurements as well as from the analytics performed on the groundwater
sampled by UTCB. The 51 percussion holes drilled down to 2 m bgl served for a good
www.timbre-project.eu
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geotechnical description of subsurface and for reliable soil gas measurements as well as for
the investigation of heavy metals presence and distribution in top soil (0-20 cm) and in depth
(1-2 m). High concentrations of ionizable gas (naphtalene) were measured in vicinity of
remnants of tanks. Generally low soil gas values were detected throughout rest of area (clay
layer!). Abnormal values of heavy metals were measured throughout the investigated area
(Zn, As, Cu, Ni, Pb, Cd) but vertically limited mostly to top soil (0-20 cm). In depth (1-2 m)
generally low values are present.
A tree sampling session was performed by DTU in October 2011. The aim of tree coring
was to prove if the method can serve as screening tool for BTEX compounds, heavy metals
and PAH. Most samples were taken in the Western parts of this area, characterized by a
high risk zone. Benzene, toluene, ethylbenzene, xylene and naphthalene were detected in
one or more tree core samples, where benzene was found in different concentration levels.
Based upon this first indication on BTEX and naphthalene uptake into trees at the
Hunedoara site, further sampling campaigns and analyses are planned. These are required
in order to judge the suitability of phytoscreening for these compounds. Concerning heavy
metals at the Hunedoara site, trees from subareas V and VII (cf. Fig. 6) did not show
significantly elevated concentrations compared to the sampled reference sites (assumed to
be unpolluted). In trees of other subareas, concentrations of at least one of the investingted
metals were significantly elevated. In the next step, the findings in trees will be compared to
those from soil, and relations between soil and wood concentrations investigated.

VII
I
VII

I

II
VI
V

III

IV

Fig. 6: Overview on sampled trees at the Hunedoara site. b) is a zoom into a), tree symbols (stem)
indicate location. Subareas I to VIII are indicated in white

Based on gathered information (Fig. 6), a conceptual site model related to the hydrostratigraphical characteristics was developed within Timbre framework by UTCB. The
groundwater can be found in the flood plain at 4-5 m depths. The geological model was
based on 30 boreholes lithological logs (and in some cases the HPT profile and the Electric
Conductivity) coming from the site investigations performed by Fugro Consult GmbH in two
campaigns (23 boreholes) and also from previous studies. Accordingly with the point
www.timbre-project.eu
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information (boreholes logs) for ECO-SID test site, the aquifer geometry was derived
(bottom, top and thickness), hydraulic properties distribution maps (based on lithological
information, HPT log and grain size distribution values on 18 samples), hydrogeological map
(groundwater level) - based on groundwater and surface water measurements.

Fig. 7: Location of investigation points at Hunedoara site

Following 2011 and 2012 autumn campaigns, UTCB team gathered information available for
groundwater from the ECO-SID site and surroundings. The water level was measured for
74 points: 52 domestic wells, 16 river levels (Cerna river and Racastie river) and all
groundwater monitoring wells newly installed during the Timbre project (Fig. 7).
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Fig. 8: Groundwater flow direction within area of interest

Contamination - soil and groundwater: The major contamination issue for ECO-SID area
are the heavy metals. Other contaminants can be found in the soil and in the groundwater in
significant concentrations (naphthalene, benzene) as well. Two heavily contaminated areas
were identified:
(1) northern part of the site - the former chemical plant; and
(2) former phenol water treatment plant. In these areas, the values for most of the
contaminants overpass the intervention limit as defined by the Ro-law.
In the rest of the area, the pollution is caused mainly by heavy metals compounds. Because
of the clay layer that seals the aquifer, the groundwater is less polluted.
Additional data required as input for WP6 partners for building up site redevelopment
scenarios included information on existing buildings, infrastructure and similar planning
related knowledge (Fig. 8).
A special GIS project developed in QGIS (open-source software) linking building entities
with former photos is available. The building .shp file contains information about: the use of
the building, area, volume, material, type of demolition, etc.
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Fig. 7: Former Siderurgica buildings

As mentioned before, a GIS project was initiated and developed from UTCB side. All the
available information in terms of layers (different types of geo-referenced files) was collected
by the Timbre partner. A short version of the GIS model can be made available on request.
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Annex A: Data availability for Szprotawa site as required
for WP6 input
Information requirements

Data availability for Szprotawa
site

Status as of March 2013

A1. Delineation of the planning area
(polygon data for demarcating the
planning area from its
surroundings);

GIS Data from the municipality

Delineation of the whole site area and
the field study area of WP4
investigation

A2. Division of the planning area
into planning units (structuring the
area into individual parcels, to be
differentiated according to their
types of use);

GIS Data of the site to be bought
from the town geodesic agency
spatial plan.

Background maps 1:500 for the whole
study area were integrated. Maps with
individual parcels potentially available the cost of official purchasing is about
3000 Euro.
The following proxy data are prepared:
-

Generalization of land use

-

Ownership structure

A3. Information on pollution
inventory: spatial distribution of
pollutant concentrations in soil and
groundwater (compound specific);

It is possible to achieve the
original electronic files from
ARCADIS – should check it or
manual operation based on paper
documentation
Maps English legends

1 Historic situation on pollution for the
full extent of the former military site–
needs detailed manual input of the data
from environmental reports
2. Characterization of the current
situation is based on Timbre activities
and is limited to the study area:
Soil contamination
Groundwater contamination BTEX,
benzenes
Soil air data
MIP investigation
Free phase
Tree core sampling

A4. Information on sealed areas on
the site

Field inventory Google maps,
topographic maps. GIS

Map on sealed areas was prepared
manually on the basis of existing maps

A5. Information on buried
infrastructure (foundations, tanks,
pipelines)

Historical maps/geodesic maps to
be checked - least important data
GIS project

To some extend it is represented on the
maps for sealed areas

A6. Information/data on the
geometry and properties of the
subsurface: this includes spatially
continuous data on

Groundwater modeling and
conceptual site model geological
profile sensing detectors on-line
relation to hydraulic data of the
site properties.

1 Historic situation – needs detailed
manual input of the data from
environmental reports
2. Characterization of the current
situation should be based on Timbre
activities
Additional information on the aquifer –
results of Timbre investigation.

a. Site altitude in meters above sea
level

GIS Topographic map and digital
terrain model

The Digital Terrain model was prepared
using background maps topographic
information, purchased DTM and IETU
own measurements
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Information requirements

Data availability for Szprotawa
site

b. Distance between groundwater
table and ground surface (i.e.
groundwater depth),

Interpolation from previous
1 Historic situation – the points of
studies GIS hydrogeological maps measurements for historic situation are
prepared – the statistical analysis
shows discrepancies for the data
2. Characterization of current situation
is based on Timbre activities (periodic
measurements of groundwater table
level). Uncertainties of data
interpolation due to seasonal changes
are high
3. Model was prepared based on the
interpolation performed using digital
terrain model.

c. Depth to the aquifer base and

Interpolation from previous
1 Historic situation – data from previous
studies GIS hydrogeological maps studies and reports were prepared. The
information is limited – few points and
general scheme of the hydrogeolgical
profile can be used. General
assumption is only possible.
2. Characterization of current situation
is based on Timbre activities - MIP data

d. Hydraulic conductivity of the
aquifer;

Interpolation from previous
Historical data (soil profiles) can be
studies GIS hydrogeological maps incorporated if needed.
General model for the whole area of the
former air base is prepared - data
derived from soil and geological maps –
representative for the subsurface
Results of slug tests performed for the
Timbre area study can be used for
more precise interpolation of
permeability

A7. Information/data on groundwater Interpolation from previous
flow directions;
studies GIS hydrogeological
maps. 3D model possible based
on existing data interpolations

Status as of March 2013

2.

3.

-

-

A8. Climate and hydrologic data to
estimate water availability
depending on annual precipitation
and evaporation;

Meteorological data from
Meteorological Institute plant to
grow meteorological.

www.timbre-project.eu

There is available historic
information on general direction of
groundwater flow is available (two
periods)
Characterization of current
situation is assessed on the basis
of Timbre activities. Interpretation
of the flow can be based on data is
obtained only for the Timbre study
area
Water table levels in various
seasons (4 times measurements
IETU)
Data from slug tests in the Timbre
study area useful for preparing
detailed hydrogeological model for
the WP4 study area

Monthly data for annual precipitation
and temperature (3 stations) are
prepared
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Information requirements

Data availability for Szprotawa
site

Status as of March 2013

A9. Information/data on nutrient
availability for plants (identification
of different soil types including
chemical soil parameters, i.e. pHvalue, content of lime, water and
plant nutrients N, P, K);

General information on soil types,
GIS soil maps with more precise
adjustment based on field plant
analyses

Assumptions not done. Information on
soil type and plant species is available
and can be used for that purpose

A10. Soil parameters including
organic carbon content, water-filled
porosity, soil density (can be typical
values or value ranges for a given
soil type)

Hydrogeological data, soil type
data with adjustment based on
previous field studies

Data on soil types are prepared for the
whole area. They represent only the
aeration layer – detailed parameters
have to be derived from the soil type.

A11. Information on the present and
spatial distribution of plant species
(and the age of trees, if present);

GIS information – topography +
aerial analyses and field studies.
Inventory in the field

1.

A12. Information on the
(developmental) state of the site and
use-related reference land values
for estimating the market value of
the site (see section 4.2.4 for more
details);

Information from various sources
including municipality and other
stakeholders before and after
clean up. Parcel past and future

Information on ownership representing
development status of the site was integrated with spatial planning information.
More detailed information on particular
activities types and investments has to
be done on case by case basis

A13. Accessibility of the site (i.e.
vicinity to potential industrial plant
consumers, e.g. biogas plants);

Topography map + information
gathered from stakeholders JENA
GEOS questions – directly

Not resolved yet – needs clarification

A14. Laws and regulations relevant
for re-use planning incl. the use of
the site for energy crop plantation).

Review of background information List of regulations and requirements is
and interviews
prepared on expert basis

B1. Data on existing buildings, data
on existing infrastructure and similar
planning related data within the
planning area and its surroundings;

Aerial map, topographic map, field
inventory, municipality information
plans of buildings. Municipality
data

Background maps 1:500 are prepared
but only as raster. It should be defined
which elements has to be included as
vector data in which parts of the site

B2. Sustainability indicators: if
indicators already exist for the
municipality in which the site
concerned is located, they can be
incorporated into the assessment
and planning tool in the form of an
Excel spreadsheet. If there are no
such indicators available, the tool
offers a choice of indicators which
then need to be added (i.e.
selected) by the user using the tool’s
sustainability module.

Local plans and programs
concerning development,
environmental and sustainability
issues

Following maps are prepared:
1 Spatial plan for the area
2 Special Economical Zone
3 New National Road plan
4 Nature Protection values

B3. Data on soil concentrations for
different depths.

Information from documentation +
current analyses.
BTEX sensing MIP
measurements take the samples
depth oriented samples
groundwater and soil

List of documents concerning
Szprotawa

www.timbre-project.eu

The data from State Forestry are
integrated in Szprotawa project
including
Forest habitats
Tree species
Timbre inventory conducted – general
description of the area and selected
points:
dominant tree species
forest habitats

1. The data from State Forestry to be integrated
2. Timbre inventory conducted
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Annex B: Data availability for Hunedoara site as required
for WP6 input
Information requirements

Data availability for Hunedoara site as of March
2013

A1. Delineation of the planning area (polygon data for
demarcating the planning area from its surroundings)

GIS data already available (UTCB).

A2. Division of the planning area into planning units
(structuring the area into individual parcels, to be
differentiated according to their types of use)

GIS Data based on the former and future use (to be
prepared based on stakeholder’s information:
ECOSIND and municipality)

A3. Information on pollution inventory: spatial
distribution of pollutant concentrations in soil and
groundwater (compound specific)

Maps for spatial distribution of contaminants (Total
PAH, TPH-GC, Naphtalene) in soil - 0-1 meters
sampling depth. Manganese, Iron and Sulfite in
groundwater.
Sample values for groundwater contaminants - (1999
and 2007 samples, 8 wells): pH, CCO-Cr, Sulfates,
Fenols, Total Cyanide, Fe, Mn, Ni, V, Hydrocarbon
Index, Benzene, Toluene, Ethyl Benzene, O,m,p,
xileni, BTEX, Anthracene, Naphtalene, Fenantren,
Acenaphtene, Pyren, Benzo (a) pyren, Benzo (b)
fluoratren, Benzo(k) fluoratren, Ido (1,2,3-cd) pyren,
Benzoperilene, Total PAH, CCo-Mn, Ammonium,
Niotrates, Nitrites, Phenol compounds, Phosphate,
Chlorine, Mg, K, Ca, Cr, Cd, Zn) (UTCB)
New measurements performed by Wessling and
UTCB (see annexes) for the following parameters: •55
samples for soil: PAH, BTEX, TPH-GC, Cu, Zn, Pb,
As,Cd,Cr

Information requirements

Data availability for Hunedoara site

A3. - continued

•6 samples for concrete: pH, dry matter content, total
cyanide, As, Cd, Cu, Cr, Hg,Ni,Pb,Ti,Zn, BTEX, TPHGC, PAH, VCH,PCB
•4
groundwater:
NH4,NO2,NO3,sulphides,
chlorides,RF,Ni,Cu,Pb,Mn,Mg,Ca,Cr,Cd,Zn,pH,CCOCr
, sulphates,phenolic index,total cynide,Fe,TPHIR,BTEX,PAH,phenols
•7
soil:
pH,conductivity,chlorides,sulphates,total
cynide,Al,As,Ba,Bi,Ca,Cd,Cr,Cu,Fe,Mn,Mg,Na,Ni,Pb,S
,Sb,Se,Si,Sn,Sr,Zn,Hg,Tl.V, Cr6, BTEX,PAH,volatile
and nonvolatile organic screening,phenols,TOC
During the project: 84 samples of soil and 15 samples
of groundwater(TPH-GC,Naphthalene, Fenantren,
Antracene,
Fluoranthene,
Pyrene,
Chrysene,
Benzo(b)fluoranthene,
Benzo(k)fluoranthene,
Benz(e)pyrene, Benz(a)pyrene, PAH, BTEX, Heavy
metals)

A4. Information on sealed areas on the site

Map of former buildings available.

A5. Information on buried infrastructure (foundations,
tanks, pipelines)

Buildings containing: use of building, area, volume,
material, type of demolish data - linked to former
photos (20% of the building entities have photos).
QGIS project.
Shapefile for the former sewage system.

A6. Information/data on the geometry and properties of
the subsurface: this includes spatially continuous data
on
a. Site altitude in m above sea level

DTM with spatial resolution of 10 m. 4 Topographic
maps 1:25.000 (GIS format)

www.timbre-project.eu
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Information requirements

Data availability for Hunedoara site as of March
2013

b. Distance between groundwater table and ground
surface (i.e. groundwater depth)

Raster available (.asc format) already available - data
from field investigation (Fugro, UTCB)

c. Depth to the aquifer base

Raster available (.asc format) already available - data
from the geological model. (UTCB, Fugro)

d. Hydraulic conductivity of the aquifer

Raster available (.asc format) already available. data
from
field
investigation
<HPT,
Lhitology,
Granulometry> (Fugro, UTCB)

A7. Information/data on groundwater flow directions

Hydrogeological map available (UTCB)

A8. Climate and hydrologic data to estimate water
availability depending on annual precipitation and
evaporation

Mean monthly multi annual values for Deva station.

A9. Information/data on nutrient availability for plants
(identification of different soil types including chemical
soil parameters, i.e. pH-value, content of lime, water
and plant nutrients N, P, K)

General information on soil type, GIS soil maps
already available (UTCB).

A10. Soil parameters including organic carbon content,
water-filled porosity, soil density (can be typical values
or value ranges for a given soil type)

General information on soil type, GIS soil maps
already available (UTCB).

A11. Information on the present and spatial distribution
of plant species (and the age of trees, if present)

Inventory in the field during the project (DTU)

A12. Information on the development related state of
the site and use-related reference land values for
estimating the market value of the site

Land market - 150 euro/m - center to 10 euro/m near
Eco-Sid

A13. Accessibility of the site (i.e. vicinity to potential
industrial plant consumers, e.g. biogas plants)

4 Topographic maps 1:25.000 (GIS format)

A14. Laws and regulations relevant for re-use planning
incl. the use of the site for energy crop plantation)

Relevant laws and regulation available. (UTCB)
Air (2 legislative acts)
Water (31 legislative acts)
Protected areas (25 legislative acts)
Azbest (2 legislative acts)
Waste (30 legislative acts)
Environmental law (10 legislative acts)
Population health (3 legislative acts)
Soil (6 legislative acts)
Substances
and
mixtures,
dangerous
substances (46 legislative acts)

B1. Data on existing buildings, data on existing
infrastructure and similar planning related data within
the planning area and its surroundings

Aerial map, topographic map, Buildings containing: the
use of the building, area, volume, material, type of
demolish data - linked to former photos (20% of the
building entities have photos). QGIS project.

B2. Sustainability indicators: if indicators already exist
for the municipality in which the site concerned is
located, they can be incorporated into the assessment
and planning tool in the form of an Excel spreadsheet.
If there are no such indicators available, the tool offers
a choice of indicators which then need to be added
(i.e. selected) by the user using the tool’s sustainability
module

Information from different stakeholders: local/regional
plans and programs concerning development,
environmental and sustainability issues related to the
site

B3. Data on soil concentrations for different depths

Data acquired during the project (84 samples of soil at
different depths).

2
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