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Contaminated land issues in Poland

� Soil contamination:
� Post-military sites, airfields 
� Terminals, distribution network and fuel 

depots
� Industrial facilities
� Landfills
� Diffuse pollution including agriculture
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� Waste Act (1994, 1997 – general requirements only)
� Waste Act, and Environmental Protection Act (2001)
� Particulal recommendations for landfills location

maintenance, and closing (2003)
� Requirements for landfills monitoring (2002)

� Soil Thematic Strategy
� Hazardous Waste Directive
� National Waste Management Program
� IPPC Directive
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Hazardous wastes management

� Annual amount of generated hazardous waste in Poland: 
approx.1,7 mln Mg. 

� Main sources:
� Iron and steel industry
� Lead and zinc thermal metallurgy

� Copper thermal metallurgy

� Chemical industry

� Petroleum industry
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Hazardous waste landfills

� 2006 year: 
approx. 500 
operating works
for hazardous 
wastes treatment 
or recovery



Hazardous waste landfills

� For 2006 year 34 landfills with hazardous wastes from 
industrial operations were inventored (including process  
wastes from chemical industry and petrochemical,   
sluries from neutralisation process waters, galvanic
wastes,  azbest wastes) – National Waste Management
Plan 2010 – IETU Katowice 2006).

� Many obiects closed, being used starting from XIX 
century, and connected with dynamic development of 
industry (usually without measures preventing migration
of contaminants to water and soil)



Contaminated land identification

� No  inventory of contaminated 
sites in Poland

� Actions on systematic 
identification of contaminated
land carried out in two Polish 
regions

� PECOMINES project and 
Regional Program in Upper 
Silesia case study 

� systematic identification of 
contaminated sites 6000 
potentuially contaminated sites

� Silesia Marshal Office project 500
priority sites in the region



Impact assessment 
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Strategic approach needs 
improvement 

Strategic assessment of 
hazardous substances inputs 
to river basins

implementation of cost-
efficient technologies and 
approaches in reduction of 
hazrdous substances emission 

Diffuse pollution monitoring 
and control



Site remediation strategies 

� Need for strategic approach to
green/sustainable
contaminated land remediation

� Improvement in administrative 
procedures and remediation 
practice  

� TIMBRE project: Tailored Improvement of 
Brownfield Regeneration in Europe 7 EU 
Framework Program  

� Development of holistic and tailored 
approaches to contaminated sites 
remediation   



Site characterisation, monitoring and 
control

� New techniques 
researched 

� On-line monitoring
� Modeling
� Isotopes techniques
� Hydrolic tests 
� Georadar
� Monitoring wells 
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Technologies: soil

� Phytostabilisation of heavy metals in contaminated sites
� Bioremediation of soils contaminated with organic compounds

(in-situ technologies)
� In –situ on-site hazardous waste treatment
� Application of evapotranspiration cover as an isolating barrier

for contaminants infiltration 
� Tools for environmental characterisation at contaminated sites

(GIS, teledetection, non-invasive technologies, sensors, etc.) 
� Organic sorbents for removal of organic contaminants, including 

breakdowns



Hazardous waste landfills – Silesian area 
examples

� On the inactive dumping sites of hazardous
wastes in Silesia voivodship 7,5 mln Mg are 
deposited in unselective way. 

� Inactiver waste dumps closed in the past, not 
fulfilling environmental protection requirements
constitute essential threat to  groundwaters and
surface waters, air and soil 



Hazardous waste landfills – Silesian area

� Hazardous waste landfill of Chemical Plant "Organika-Azot" 
S.A. in Jaworzno  located within the Central Waste Landfill  
"Rudna Góra", with high load of contaminants to the 
environment including pestycides, cyjanides and metals and 
closed landfill of cyjanides production wastes located close to  
W�Çwolnica brook.

� „Tarnowskie Góry” Chemical Plant area in liquidation under 
remediation encompasing deposition of  hazardous wastes from 
seven old unsafe landfills, contamianted soil and waste from 
demolishing of the technological infrastructure in newly built safe
Central Waste Landfill and reclamation of the former landfill area 



Tarnowskie Góry case

in the middle of XIX century first  steel
furnace started operation. They were 
exploited till 1892  In this year paper
production between 1892 - 1919 year

Chemical plant – wide activity, mainly -
with many inorganic compounds
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Tarnowskie Góry  Chemical Plant
–pollution source

1.5 x 106 m3 (2.7x106 Mg) waste 
materials deposited on uncontrolled 
dumps (26 ha) – total area 34 ha

The annual leachate load from 
landfills:

� B – 6.63 Mg

� Ba – 80.4 Mg

� Sr – 5.8 Mg

� Zn – 1.4 Mg

� SO4 – 274.5 Mg



Tarnowskie Góry Chemical Plant risks

e.g.   analyses of various plume 
development scenarios in 
groundwater at Tarnowskie Góry
mega-site (boron,
tetrachloroethen) (WELCOME 
project ). Threat to groundwater 
resources

Development of monitoring 
system oriented on controlling the 
substances behaviour



Tarnowskie Góry Chemical Plant 
liquidation plan, 2003

The chemical plant demolition is completed

New Central landfill
Building within the site
•Area – 16 ha
•Cubature – 1.7 x 10 6 m3

Remediation costs 50 – 80 mln Euro



Jaworzno history 
� Chemical Plant „Organika – Azot”

produce chemicals from 1917 r,
During II World War under German
occupation "Cyklon B" ("Ziklon B") 
was produced and used in death 
chambers in Auschwitz Birkenau 
Concentration Camp 

� Hazardous waste were deposited in uncontrolled way through the
period of facility operations including tils from chlor alkali production,
wastes from carbolin production, sodium feroocyianids, toxafen and a-
p-y-HCH, DDT, DDE, DDD, DMDT, DNOC, TCB, PCDD, PCDF, HCB, 
PCB, cianides, arsen, barium, chromium, mangan, zinc, cadmium,
lead, mercury. 

� In 70-tych of the XX century they were used in land amelioration



Jaworzno impacts

� Estimated volume of deposited wastes 
amounts up to 180 thousands tons 

� Soil contamination
� Risk to groundwater threatening drinking 

water resources
� High concentrations of organic and 

inorganic contamiants in surface water 
� Risks to humans (unintentional activities, 

occupational risks

� In 1980r Chemical Plant  „Organika – Azot” was placed
by the Minister of Environment, Natural Resources and 
Forestry on the list of the facilities having high impact on
environment on national scale.



Jaworzno complex contamination

Administrative decison 
on closure and land
reclamation Operated 
in 1972- 1990

130.0 ha
132 000 Mg of 
wastes

Impact on groundwater Hg, HCH, 
chlorobenzen, cyjanides, lindane

Central Dumping 
Site "Rudna G óra

Industrial owner
Planned, administrative 
decision

120.0 haHg, organicsChemical Plant 
Area „Organika -
Azot S.A.”

Industrial owner
Planned

56.7 haDieldrin, Eldrin HCH, cyjanides, 
HELOCM hot spot

K Field

owner industry33.3 ha 
34 000 Mg of 
wastes

Impact on surface water, HELCOM 
hot spot, 
tri- and tetrachlorobenzene, HCH, 
DDT metabolites, Cyjanides, HG

A Field

owner idustrial 
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90.8 haImpact on soil Trichlorobenzene, 
HCH, Hg inorganics, cyjanides

B Field

5. 67 hametalsZink white

Legal statusArea ha / waste 
volume

Environmental characteristicsLandfill/contamin
ated area



Jaworzno – Rudna Góra, January 1990 



Jaworzno site plans and activities 

� Administrative decisions undertaken
� Revitalisation is important part of Jaworzno development
� Strong publicity and public awareness
� International problem – historical reasons and present

influence

� FOKS project actions: 
� Site characterisation
� Testing of new technologies for hazardous waste 

processing 



Pilot remediation in Jaworzno includes the applicat ion of:
- Permeable Reactive Barrier, 

- Phytoremediation of water

- Copper Mediated Destruction technology

http://projectfoks.eu/



phytoremediation zone

live plants (hyper-receptors)

live cultures of peatmoss
(Sphagnum)

sorption zone – peat (acid)

Insulating membrane

(PCV foil + geotextile

Inflow trench Outflow trench



‘Task Team’ – Silesian Voiwodesgip Marshall Office

� Jaworzno case is one of the most important issues, with 
huge influence for Silesian Voiwodship image

� March the 21-st 2011 year :  Special Task Team for 
hazardous wastes from „Organika Azot” S.A Jaworzno
were appointed by Marshall of Silesian Voiwodship 

� Aim: support, consulting and coordination of any 
activities, for remove risk caused by „Organika Azot”
(historical) activity



Conclusions

� Better characterisation and monitoring of contaminated 
sites 

� Good practices in planning of remediation process
� Coupling of technologies in optimised remediation 

strategies
� Wastewater treatement techniques – new approaches
� Environmental technology verification



Thank you for attention


