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Introduction  

Local trainings are organized within the Interreg Central Europe project GreenerSites  
Environmental Rehabilitation of Brownfield Sites in Central Europe.  

GreenerSites aims at providing the public sector with new skills and know -how on brownfield 
regeneration in order to improve the sitesõ environmental conditions producing a positive impact 
on the surrounding inhabited areas. Therefore  partners organize 9 local trainings for public  
employees and stakeholders to increase their capacity to effectively manage brownfield 
regeneration in a sustainable way. Local trainings are part of the skills improvement scheme 
provided by project that also foresees: 2 transnational trainings, study visits and pilot sites 
visits.  

Local trainings are to provide the knowledge on integrated environmental management, in 
particular:  

¶ the analysis of the brownfield site in each partner  city/region,  

¶ geo-information tool,  

¶ subjects related to brownfield regeneration in local context  

  

The trainings are designed for project partners, associated institution of the project and local 
stakeholders.  
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GreenerSites Web-GIS Tool 

Material prepare d by: Stefan Fina/Markus Singer (mena GmbH) and Philipp Zakrzewski (MLV) 

1. Overview  

The GreenerSites Tool is a site information system for online collaboration of public authorities 
and other stakeholders that are concerned with brownfield rehabilitation and site development. 
It is an open source web-GIS tool including only the most essential maps and data. These 
comprise of basic maps and orthophotos as well as selected thematic maps and a manageable 
amount of detailed site information. Existing INSPIRE compliant geodata services and other web 
map services (WMS) can be included (e.g . OpenStreetMap, CORINE LandCover, Urban Atlas). 
Basic features are data sharing, a map viewer, a search function, spatial analysis functions (via 
QGIS) and the possibility to c reate and export fact sheets  

The GreenerSites Web-GIS Tool enables partners to equally share their information in a web -
based application which can be accessed by all users. Even stakeholders that have no own GIS 
can look up the maps in the browser. The tool is based on the EU-recommended frame of 
reference for geodata ETRS89 (European Terrestrial Reference System 1989) and features user-
friendly functions of configurable data integration mechanisms . At present the tool is provided 
in a German and an English version, but the chosen system allows to add further local language 
versions. The tool has a great future perspective when more interoperable geodata is being 
published following the INSPIRE Directive (2020: Annex II & III themes).  

As the tool is based on open source components it can be used freely by other stakeholders. The 
Software code can be modified and adjusted to own needs . So the tool is not limited to the once 
developed functions but can be extended and tailored to the needs of certain stakehold ers. It 
comes with an installation routine allowing setting up the tool easily. Nevertheless to use the 
tool it needs more than just to open a browser and start working. There has to be a GIS 
administrator to set up and run the tool, to manage the data, an d to administrate the different 
features and users. If the tool is operated locally the hosting of a GIS server is required.  

 

Figure 1: System Architecture  

2. Main tool components  

The GreenerSites Tool is based on the following open source components (Fig. 1):  

¶ Backend: PostGreSQL/PostGIS, pgAdmin, QGIS, GeoServer 

¶ Frontend: GeoDjango/OpenLayers 

 



 

 

 

4 

 

PostGreSQL/ PostGIS geodatabase 

PostGreSQL is an object-relational database and PostGIS is an extension, which enables saving 
geographic objects into the database.  These are used in the GreenerSites Web -GIS-Tool for:  

¶ Saving data 

¶ Editing data  

¶ Implementation of user roles  

¶ Providing data for the GeoServer  

The database can either be managed with psql in the command line or with pgAdmi n in a 
graphical user interface. The following versions are used: PostGreSQL 9.5 and PostGIS 2.3.  

The PostGreSQL database also contains schemes to manage access of the different user groups. 

¶ òpublicó ð open access to all users 

¶ òprivateó - restricted access for regi stered users with access rights 

pgAdmin 

The pgAdmin is a GUI (graphical user interface) administration tool for managing data in 
PostGreSQL. 

QGIS 

QGIS is a geographic information system with an interface for OGC  and rasterdata. It can be used 
to visualize and edit geodata.  

GeoServer 

GeoServer is a Java-based map-server that  supplies the Web-GIS-Tool with the geodata . Rights 
defined in the PostGre -database can either be adopted or specified further within the 
GeoServer. Administrators are able to configure the layer style and appearance with the 
GeoServer and it is also possible to integrate external geo-services (WMS) into the frontend of 
the Web-GIS-Tool. 

GeoDjango/OpenLayers 

GeoDjango is a web framework for geographic data. OpenLayers is a JavaScript libr ary and 
displays tiled maps in a web browser. The frontend of the map viewer (Fig. 2) is visualized with 
GeoDjango (layer tree, map view) and OpenLayers (selection of sites, entering attributes, layer 
order, transparency) . https://openlayers.org/   https://www.djangoproject.com/  

Each region can use their one subdomain to style and organize their website individually (logos, 
language, etc.).  

https://openlayers.org/
https://www.djangoproject.com/
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Figure 2: Frontend with map viewer  

User roles 

The tool uses a role-based access control. Figure 3 is showing the different user roles  and their 
corresponding rights.  

 

User User Description User Rights User example 

postgres Superuser/Host/Admin All databases and user roles TBD 

gsa Administrator for 
database in associated 
region 

Edit associated database and defining 
associated user roles 

Data holding 
authority in region 

gsrw Read and write in 
database 

Edit specific attributes, for example site 
informations (given by gsa) 

Registered User 
(employees/investors) 

gsr Read in database Read attributes and print reports Unregistered User 

Figure 3: Role-based access control 
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3. How to use the tool  

Frontend 

Login 

By clicking on òLoginó and providing username and password a user has access to additional 
functi ons depending on his user role. 

Attribute values  

While the layer òStandorteó (in English: òsitesó) is toggled on, the user can click on the 
geometry and look up the attributes for this site  (administrator can enable or disable specific 
attributes for specific user roles). The attribute table is organized in different register cards.  

If the user has write rights , editing of the attribute table is enabled after clicking on a site 
(Fig. 4). After editing the field, the user has to click the òSubmitó button. The attribute table 
can contain the following field types:  

Å Dropdown  

Å Checkbox yes/no 

Å Number  

Å Free text  

 

Figure 4: Editing the attribute table  
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Factsheet export  

After  selecting a site geometry a user can click the button òFlªchenpass aufrufenó (in English: 
òdisplay  fact sheetó) located below the attribute table. A new site will load, showing a picture 
of the actual map view and the attribute table. By clicking on òFlªchenpass herunterladenó (in 
English: òdownload fact sheetó) the map view and attribute table is exported into a PDF.  

 

Backend 

Establishing connection to the Greener Sites System with PuTTY to GeoServer  

The following steps have to be followed to connect to th e GeoServer 

1. Download PuTTY from www.putty.org  

2. Start PuTTY Key Generator (PuTTYgen) 

3. Click on òGenerateó to generate a key 

4. Mouse has to be moved until key is generated 

5. Paste òPublic keyó, òKey fingerprintó and òKey commentó for later use in textfile  

6. Set a òKey passphraseó and òConfirm passphraseó (this will be your personal password) 

7. Click òSave private keyó 

8. Copy private key onto server  

9. Close PuTTYgen 

10. Start PuTTY 

11. Navigate to òSSH/Authó 

12. Browse for the saved private key ge nerated in PuTTYgen 

13. Navigate to òSSH/Tunnelsó 

14. Add òSource portó and òDestinationó and click òAddó 

15. Navigate to òSessionó 

16. Add òHost Nameó and òPortó 

17. òOpenó (The sessions can also be saved for future connections) 

18. After providing user a nd passphrase (created in 6.) the user has access to the GeoServer 
in the browser  

 

Establishing connection to the Greener Sites database with PuTTY  

Establishing connection to the database with PuTTY re quires the same steps as shown before 
except  source port and destination are different. After connection is established, data can be 
imported into the database. This is described in the following section.  

 

Data import  

This section shows different methods, how data can be imported into the database  

a) Data import with WinSCP 

1. Download and install WinSCP from https://winscp.net/  
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2. Import òSitesó from PuTTY 

3. Login and passphrase is similar to PuTTY 

4. Importing data by drag and drop to the right window in WinSCP  

 

b) Data import with pgAdmin  

1. Download and install  pgAdmin III from https://www.pgadmin.org/download/  

2. Connection via PuTTY to the database is needed (see chapter 5.2) 

3. After starting pgAdmin click on òFile/Add Serveró 

4. Fill in: òNameó, òHostó, òPortó, òMaintenance databaseó and òUsernameó and click 
òOKó 

5. Right-click on server / Connect  

6. Enter password 

7. User is now connected to the database and can upload data with the plugin òPostGIS 
Shapefile and DBF loaderó 

 

c) Data import with QGIS 

1. Download and install QGIS from http://www.qgis.org/  

2. Connection via PuTTY to the database is needed 

3. After starting QGIS right -click òPostGISó in Browser window 

4. Click òNew Connectionó and fill in òNameó, òHostó, òPortó, òDatabaseó, òUser 
Nameó, òPasswordó and click òOKó 

5. Importing vector data can now be d one with the DB Manager 

6. Navigate to òDatabaseó/óDB Manageró 

7. Navigate to database GreenerSites 

8. Click òImport Layer/Fileó 

9. Browse and choose vector layer 

10. Click button òUpdate Optionsó 

11. You can choose the scheme (e.g. public or private)  

12. After òOKó the Shapefile is uploaded to the database 

13. After refreshing, update òExtentó and òSpatial Indexó of the uploaded vector file 

 

Styling and publishing with GeoServer  

Using GeoServer you can manage and publish your layers in the Web-GIS Tool e.g. defining layer 
groups or define the styling There is also the possibility to check the styling of layers before 
publishing by clicking òLayer Previewó / òOpen Layersó (see Figure 5: Layer Preview).  
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Figure 5: GeoServer Layer Preview 

After saving a layer style from QGIS (Fig. 6) as a SLD File, it can be added to GeoServer. 

1. Open the shape in QGIS and navigate to layer properties 

2. Navigate to òStyleó 

3. Edit layer style  

4. Save it by navigating to òStyle / Save Style / SLD Fileó 

5. In GeoServer navigate to òStyles / Add a new Styleó 

6. Chose òNameó, òWorkspaceó, òStyle Contentó and browse and upload saved SLD-File 

7. After uploading further configurations are also possible in the òStyle Editoró 

8. òApplyó and òSubmitó 

9. After uploading geodata into the geodatabase it has to be òpublishedó before it is shown 
in the map viewer  

 

Figure 6: Layer styling with QGIS 
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Sustainable redevelopment of GreenerSites pilot brownfields in 
Functional Urban Areas  

Former c hemical plant òZachemó in Bydgoszcz, Poland 

FUA population:  785 000  

FUA size: 3199 km2 

Situation of brownfields : 

In Poland there is no official catalog of contaminated areas, including brownfields. Such 
actions are not taken at national or regional level  in contrast to policies in countries such as 
Italy or Germany. However, there are systems containing fragmentary inventory of 
contaminated areas. Unfortunately, these data are only available for selected administrative 
staff and do not represent the publi c domain.   

 

Figure 7: Aerial view of former òZachemó chemical plant 

Name:  Former chemical plant òZachemó  

Size : 2000 ha 

Location : The site is located within the borders of the borough City of Bydgoszcz , in  the south-
eastern part of the city, at a distance of app roximately 7 km from the center.  Chemical Plant is 
bounded on the north and east by Vistula  and Brdarivers drainage bases. In close vicinity there is  
a residential residential area.  

Ownership : The main part of the area is managed by a trustee in bankruptcy. T he ownership is 
divided by the State Treasury administered by State Forests, the State  Treasury in perpetual 
usufruct of the Kapuťciska Infrastructure JSC in liquidation ð the legal successor of òZachemó 
Chemical Plant in Bydgoszcz, the State Treasury in perpetual usufruct of other entities, the 
State Treasury - Municipality of Bydgoszcz.  

No. of active economics and employment:  At the former chemical plant  territory there is 
actually between 12 0 to 200 economic activities which employ more than 3500 employers.  

Contamination/environmental condition:  The site presents specific contamination of soil and 
ground water from industrial waste dumps and installation s. Actually ground water  and soil at 
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large part of formal òZachemó plant is highly contaminated by organic pollutants (carcinogenic 
and mutagenic) with relatively high concentrations. Unt il now 27 supposed pollutants sources 
have been identified and 7 plumes of groundwater pollutants.  Main organic contaminants are  
Cl-and Na+, inorganic contaminants: phenol, AOX substances, diphenylsulfone, hydroxybiphenyl, 
octylphenoland ethoxylatedoctyl phenolesters and chlorinatedethenesand methanes.  Further 
investigations are necessary for the area.  
 
Main challenges :  The main requirements for future needs related to the planning and 
implementation of effective  remediation include:  

¶  execution and curre nt operation of groundwater monitoring network in order to gather 
reliable data for the optimal selection of techniques and methods of effective 
remediation including in particular the impact on local residents,  

¶ remediation project execution based on adva nced numerical models,  

¶ raising funds for the often long -term remediation, where due to its high cost is necessary 
participation of the government at the level of voivodeship and even central,  

¶ to take effective remediation to bring its parameters to an ac ceptable level.  

Planned pilot action :   

The pilot action aims at assessing environmental and human risks associated with the ground and 
groundwater contamination of  the former chemical factory . It is planned to install an   innovat ive 
monitoring ground and groundwater system including series of the laboratory tests and 
hydrogeological modelling. Pilot activity will be supplemented by series of local trainings and 
stakeholders meetings that are necessary for long term remediation of the area.   

Impact on the environment and human health (alternatively):  In the immediate vicinity of the 
former òZachemó Chemical Plant there are areas inhabited by the Bydgoszcz citizens, including 
the Emergency Housing Estate, Ġőgnow, Brdyujťcie and towns PlŌtnowo and Otorowo. Any 
environmental pollution has always direct impact on the local community . It  is associated with 
the migration of plumes of contaminated groundwater, contamination of new residential areas, 
inflow of contaminated water to farm wells and the potential gas e xhalation in the river valleys. 
Citizens of the town Ġőgnowo are subjected to the greatest threat, as they are exposed to direct 
contact with organic chemicals, often toxic and of carcinogenic and mutagenic character.  
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Former railway sleepers preser vation plant  in Solec Kujawski , Poland  

 

Figure 8: Aerial view of Former railway sleepers preservation plant area  

Name:  Former railway sleepers preservation plant . 

Size:  16,44 ha. 

Location:  The area is located in the eastern part o f Solec Kujawski, in the Kuyavian -Pomeranian 
voivodeship at 2 Kujawska Street, in the neighbourhood of a multifamily housing estate, 
ôJuraParkõ entertainment and education park, objects of Sport and Recreation Centre with a 
swimming pool, sports and entert ainment hall and sports stadium. Strategic position of the area 
in the central part of the town surrounded by streets and railway tracks.  

Ownership:  The land was purchased in 2008 by Municipality of Solec Kujawski.  

No of active economics and employment:  N/ A. 

Contamination/environmental condition:  A major problem for the environment is poor quality 
of groundwater. Existing here earlier for decades hot spots created so -called secondary hot spots 
in the saturation zone, before they have been removed or signifi cantly reduced. They cause the 
current long -term contamination of groundwater.  As for the soil, after three years of 
remediation its quality has improved greatly. The hardest to eliminate organic compounds (PAHs) 
were greatly reduced. Currently the quality  improvement is monitored ð the bioremediation of 
soil and subsoil phase takes place. 

Main challenges:  Contamination such as creosote oil ( impregnate used in railway sleepers) can 
diffuse deep into the aquifer and it causes permanent pollution of groundwat er.  Currently, it has 
been detected that at a depth of 16 -20 metres below the ground level, the dense non -aqueous 
phase liquid (DNAPL), i.e. creosote oil, is very slowly migrating from the area of former 
contamination sources. Because this process has been ongoing for decades, the plume of 
concentrated pollutants has flown out of the brownfield area and threatens to degrade the areas 
designated for housing. Also, it pollutes strongly the groundwater flowing into the Vistula River - 
the main river in Poland,  astride which city Solec Kujawski lies.  






























