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Radioecological Observatories

 What is a “Radioecological Observatory”?

 Radioactively (and chemically) contaminated field site that is jointly 
used for coordinated, long-term field work by several research 
groups

 Innovative approach to maximize the efficacy of radioecological field 
investigations and to promote integration of the organizations 
involved 

 Innovative aspects:

 Jointly used

 Coordinated

 Long-term
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Selection Criteria

 Exclusion criteria:

 Specific requirements for STAR

 Evaluation criteria (in total 18 criteria):

 Scientific issues

 Infrastructure aspects

 Administrative/legal constraints

 Financial considerations

 Result of the selection and ranking process:

 Coal mining area in Upper Silesia

 Chernobyl Exclusion Zone
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Coal Mining Area in Upper Silesia

 Key information:

 The Upper Silesian Coal Basin is a post-industrial landscape that has 
been and still is heavily affected by coal production.

 Fifty underground hard coal mines are still in operation.

 The daily discharge of mine water into surface reservoirs exceeds 
600,000 m3.

 Currently, there are 25 settling ponds in use which contain in total 
5,000,000 m3 of sediment with enhanced levels of radium isotopes.

 Mixed contaminant site with a variety of radiation types and 
radionuclides, heavy metals and (persistent) organic contaminants
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Coal Mining Area in Upper Silesia

All Upper Silesian 

Observatory sites are

located in the Silesian

Voivodeship at distances

of 60 km or less from

Katowice (50°16'15.22'' N;

19°1'35.47' E):
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Coal Mining Area in Upper Silesia

 Site #1:

Upper Vistula basin, a natural river affected 

by discharges of mine brines with high 

levels of radium.

 Site #2:

Former mine settling pond Rontok Wielki

(surface area 32 ha), a natural pond that 

was adapted in the past as settling and 

retention pond for mine waters but is 

currently excluded from technological

processes and filled with fresh water.
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Coal Mining Area in Upper Silesia

 Site #3:

Mine settling pond Kaniów (surface area 4.5 ha), 

a semi-artificial pond that is currently used for 

clearing mine water from suspended matter and 

discharging saline waters into inland water in a 

controlled way.

 Site #4:

Former mine settling pond Bojszowy

(surface area 16 ha). After technical land 

reclamation bottom sediments were 

covered with a layer of waste rock.
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Coal Mining Area in Upper Silesia

 Site #5:

County borough Świerklany, a residential 

area, arable land and wasteland contamina-

ted due to the discharge of mine brines.
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Developments

 Characterization of the Polish Observatory sites

 Comprehensive document on the Polish Observatory sites

 Visit to the Polish Observatory sites in August 2014:
preliminary results
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Literature Review

 Comprehensive document on the Polish Observatory sites 

 BfS produced a comprehensive document on the Polish Observatory 
sites. It compiles all information that is readily available from scientific 
literature or other publications, including Polish grey literature.

 Data available consist of 

 radium concentrations in water, soil, sediment and plants, 

 data derived from measurements, e.g. TFs and dose to biota, and

 chemical analysis and mineral composition of soil. 

BfS will make available this document instead of single data 
sets.
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Ambient Dose Rate

Ambient dose rates: 0.049 – 4.96 µGy/h (September 2010)
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Field visit

 Field visit to the Polish Observatory sites in August 2014

 Aims:

 To verify and/or complement the information that has been collected 
through the extensive literature review and 

 To collect soil and plant samples from locations with an elevated ambient 
dose rate for hypothesis-based investigations.

 Samples: 

 Soil and plant samples from 4 locations in Świerklany (site #5)

 Soil and plant samples from 1 location at the former settling pond Rontok
Wielki (site #2)

 Water samples from the inlet and outlet of settling pond Kaniów (site #3)
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Activity levels (preliminary)

Sample Ra-226 Ra-228 Ra-224 K-40 Cs-137

2790, Sw1 5770 53.1 66.7 250 47.9

2791, Sw2 9280 53.9 53.1 302 44.5

2792, Sw3 2600 32.4 34.6 281 13.0

2793, Sw4 12800 109.0 144.3 265 43.0

2794, Ro2 13200 2560 3610 553 50.0

Activity levels in Bq/kg dry weight
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Conclusions 

 According to the ambient dose rate, the contamination pattern of the soil 

is extremely spotty (banks of the former settling pond Rontok Wielki, 

municipality Świerklany). 

 The former settling pond Bojszowy is completely covered with waste rock.

 The terrestrial ecosystems are only to a certain extent suitable for 

hypothesis-based field investigations

 Aquatic biota (various species of fish and aquatic plants) can only be 

studied at two Polish Observatory sites (former settling pond Rontok

Wielki, upper Vistula river and its tributaries).

 The Polish Observatory sites provide the opportunity to study different 

stages of mine settling ponds, from a settling pond in operation to a 

former settling pond after land reclamation.
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Thank you!
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Radioactive Pollutants

 Radium isotopes dominate.

 Example: Former mine settling pond Rontok Wielki

 Radium levels of sediment:

 up to 49,200 Bq kg-1 226Ra

 up to 6,400 Bq kg-1 228Ra

 Dose rates to non-human biota:

 up to 22 µGy h-1 for vertebrates living on the soil surface

 up to 67 µGy h-1 for burrowing vertebrates

 up to 69 µGy h-1 for the root system of plants 

 up to 36 µGy h-1 for the aerial parts of plants

 Screening value for generic ecosystems: 10 µGy h-1

(EC-funded project ERICA)



19

Non-radioactive Pollutants

 Heavy metals represent the dominant non-radioactive pollutants.

 Example: Heavy metals in sediment

 Ba: up to 122,000 ppm

 Pb: up to 830 ppm

 Zn: up to 760 ppm

 Cu: up to 270 ppm

 Additional contamination with hydrocarbons (engine oil, lubricants), 

since brines are often used as process water
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Conclusion

 Radioecological Observatories are an innovative approach to maximize the 

efficacy of radioecological field investigations and to promote integration 

of the organizations involved.

 STAR selected the Radioecological Observatories in a structured, 

progressive approach that is transparent, consistent and objective to the 

greatest possible extent.
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Conclusion

 The selected Radioecological Observatories include a variety of 

ecosystems that provide the opportunity to address a broad range of 

research topics:

 Impact of high dose rates on various species of non-human biota

 Radioecological consequences of a mixed contaminant situation

 Variety of very specific research questions, e.g. different temporal 
stages of settling ponds  

 In operation (Kaniów)

 Post-operational phase (Rontok Wielki)

 After remediation measures (Bojszowy)

 Unfortunately, we did not succeed in identifying a single Observatory site 

that provides the opportunity to address all research topics.
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Some infos…

 Boguslav Michalik is the contact person at Polish Central Mining Institute 

bmichalik@gig.katowice.pl

 CIEMAT will take care within COMET of the description of protocols for 

access and mechanism for research prioritization at the Observatories 

(D2.2)

mailto:bmichalik@gig.katowice.pl

