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The main objective of the project is to establish the levels 

of radiation background and its sources in the Black Sea 

coastal environment. 

 

 

The specific objectives are: 

- collection, transport, storage and conditioning of marine 

samples 

- measurement of gamma and beta emitting 

radionuclides and by photo-spectrometry of Uranium and 

Thorium in samples  

- measurement of atmospheric muon flux on land and on 

sea 

- optimization of the spatial sampling scheme 
 



Surface: 423,000 km2 

Volume: 547,000 km3  

Catching area: 1,864,000 km2  

Catching area/surface: 4,4 

Annual debt of solid matter: 138*106 metric tons  

Annual debt of solvated matter cca. 25,5*106 metric 

tons 

The greatest euxinic and 

meromitic basin in the word 



Catching area - Three major units 

Northern, Alpine and Southern 

NORTHERN: 

Russian Platform & Ukrainian 

Shield 

Mainly sedimentary and 

metamorphic rocks with a great 

amount of detritus and soil 

ALPINE: 

Alps, Carpathian and  

Caucasus Mountains 

Metamorphic, sedimentary and acid volcanic rocks 

 
SOUTHERN: 

Pontides 

Effusive rocks  



Sources of radiation background  
 

The major components of radiation background at soil surface are coming from: 

  

o natural and artificial radionuclides in environment  

o primary and secondary cosmic radiation  

 

The most abundant radionuclides of natural origin are 40K and the members of 
the decay series of 232Th, 235U and 238U 

 

The significant artificial radionuclides in environment are 137Cs, 60Co, 90Sr, 14C 
and Tritium 

 

Cosmic-rays contribution consists on protons (90%), He nuclei (7%) and other 
nuclei (3%) the primary cosmic ray originates from the extraterrestrial space 
(galactic and extragalactic). 



Sources of radiation background, cont’d 
 

The Black Sea receives important amounts of radionuclides from the rivers 

which cross contaminated areas by Chernobyl accident and, also from the 

nuclear reactors which are in its basin and from the global radioactive fallout. 

The role played by the drainage basins of the Danube, Dniepr and Don rivers in 

transporting the Chernobyl radioactive fallout to the Black Sea is such that the 

effects of this major nuclear accident are still evident.  

These rivers are known to influence 137Cs concentrations from the Black Sea 

due to their large sediment fluvial inputs to the sea. 

By the interaction of the primary cosmic rays, (CR), with the atmospheric nuclei 

a shower of secondary particles including neutrons is generated. A large 

number of gammas, electrons, neutrons and muon will reach the ground level.  



THE MOBILE DETECTOR 



MUON DETECTORS 



MONTE-CARLO 



DETECTOR CALIBRATION 





Each point represents an average value for 1800 s collecting time 



Sampling and measurement campaign in Bulgaria 

 

 

 

Samples for gamma spectrometry 

Sand and soil    41 sampling points 

Sediment     3 sampling points 

 

Ambiental dose rate  

near the sea and/or on the beach   16 places 

Chernomorets beach      6 places 

On the sea    13 measurements in 4 places 

On land     10 places 







Place 

Latitude 

North 

Longitude dose rate 

nSv/h 

uncertainty 

nSv/h  Eest 

Rezovo (10 m from the sea, on the beach) 42.056389 27.986944 54 8 

Beach between Primorsko Kiten 42.247583 27.753610 52 6 

Sozopol – New Town Beach 42.412472 27.701400 52 10 

Nesebar (beach) 42.657160 27.717950 67 8 

Sunny Beach (1) 42.666600 27.714420 64 7 

Sunny Beach (2) 42.666600 27.714420 65 7 

Obzor (beach) 42.823400 27.884170 71 5 

Byala (beach) 42.873270 27.897700 60 5 

Albena beach 43.362400 28.081290 63 9 

Balcic (beach) 43.403760 28.149120 45 11 

Balcic (concrete terace, ~10 m from the beach) 43.403974 28.148707 51 8 

Shabla-Karia beach 43.542690 28.606490 38 10 

Nesebar (point 1 – concrete alley at the cliff 

base) 42.657230 27.720015 144 7 

Nesebar (point 3 – concrete alley at the cliff top) 42.657590 27.718250 132 5 

Sunny Beach (on the cliff) 42.666090 27.714920 75 11 

Sunny Beach (~30 m from the sea on the sand 

banck) 42.395970 27.425030 70 7 

Gamma dose rate in air in several places along Bulgarian sea shore June 2012  



Gamma dose rate in air on the sea in Varna Bulgaria June 2012 

Black Sea_Varna (12 m depth); 10.35 h 43.209306 27.963333 32 10

Black Sea_Varna (12 m depth); 10.48 h 43.209306 27.963333 33 10

Black Sea_Varna (12 m depth); 10.52 h 43.209306 27.963333 32 9

Black Sea_Varna (12 m depth); 11.00 h 43.209306 27.963333 35 7

Black Sea_Varna (12 m depth); 11:10 43.209306 27.963333 34 8

Black Sea_Varna (12 m depth); 11.25 h 43.209306 27.963333 33 9

Black Sea_Varna, 11.58 h 43.209444 27.963056 37 9

Black Sea_Varna; 15.02 h 43.178210 27.930990 32 10

Black Sea_Varna; 15.18 h 43.178210 27.930990 33 11

Black Sea_Varna; 15.39 h 43.178210 27.930990 33 9

Black Sea_Varna; 15.50 h 43.178210 27.930990 33 9

Black Sea_Varna; 16.04 h 43.178210 27.930990 34 9

Place

Latitude 

North

Longitude Est dose 

rate 

nSv/h

uncertainty 

nSv/h



Gamma dose rate in air in several places in Vromos Bay, on sea shore 

June 2012 

Chernomorets (1) 42.447765 27.600283 507 6

Chernomorets (2) 42.447765 27.600283 620 7

Chernomorets (3) 42.447090 27.60980 861 7

Chernomorets (4) 42.447090 27.60980 784 8

Chernomorets (5) 42.447090 27.60980 499 5

Chernomorets (6) 42.446980 27.60121 297 7

dose rate 

nSv/h

uncertainty 

nSv/h

Longitude 

Est
Place

Latitude 

North





Measurement places for 

environmental dose rate in 

2012 along Romania seashore 



Gamma dose rate in air in several places Romanian along sea shore in 2012 

Place  

(beach) 

Latitude  

N 

Longitude    

E 

Dose rate 

nSv/h 

Uncertainty 

nSv/h 

Vama Veche 43.74696 28.57817 34 9 

2 Mai 43.78018 28.58103 42 9 

Saturn 43.83278 28.58945 45 8 

Venus 43.83950 28.59038 38 8 

Jupiter 43.85497 28.60768 36 11 

Neptun 43.88141 28.60658 41 8 

Costinesti 43.96082 28.64596 38 6 

Azur 44.04571 28.64458 39 7 

Mamaia 44.26857 28.62069 49 7 

Corbu 44.37509 28.70895 54 8 

Vadu 44.44568 28.78364 52 10 





Vadu beach North 
 traverse 1 

  
Latitude N Longitude   E Dose rate 

nSv/h 
Uncertainty 

nSv/h 

44.44826 28.787087 52 10 

  44.44826 28.786762 108 7 

  44.44826 28.785580 60 8 

 
Vadu beach South 

 traverse 2 

  
Latitude N Longitude   E Dose rate 

nSv/h 
Uncertainty 

nSv/h 
44.44463 28.78373 50 10 

  44.44463 28.78343 82 6 

  44.44463 28.78294 44 12 



The Unirea salt mine Romanian underground laboratory 

The salt mine environment: 

temperature: 12.0 -13.0 oC 

humidity:  65-70 % 

excavated volume:  2.9 million m3  

floor area:    70000 m2 

average high:   52-57 m 

208 

m 



The underground laboratory 







  Activity (Bq/kg) 

Place Cs137 K40 Ra226 Ac228 

Vadu N 1 <0.2 212 14.9 13.5 

Vadu N 2 1.4 128 102.2 104.8 

Vadu N 3 0.9 226 15.1 11.5 

Vadu 1 0.9 222 11.2 9.4 

Vadu 2 1.1 135 61.7 64.5 

Vadu 3 0.7 37.5 6.5 5 

Vama Veche 0.4 9 3.4 1.2 

Corbu 1.3 233 12.2 8.5 

Plaja 2 Mai 0.7 52 8.6 4.8 

Saturn 1.1 36 4.4 2.5 

Venus 1.1 24 6.3 3.1 

Jupiter 1.2 27 2.9 1.7 

Neptun 0.9 11 3.1 1.2 

Costinesti 0.9 21 5 2.7 

Azur 1.1 22 7.7 3.1 

Mamaia 1.7 282 14 6.8 

High resolution gamma ray spectrometric measurements of sea shore samples from Romania 



  dose rate 

(nGy/h)/
(Bq/kg) 

(nGy/h)/
(Bq/kg) 

(nGy/h)/
(Bq/kg) 

Calculated 
Doserate 

Total 

  Activity (Bq/kg) measured 0.46 0.623 0.0414 nGy/h 

Place Cs137 K40 Ra226 Ac228 nSv/h Ra226 Th232 K   

Vama Veche 0.4 9 3.4 1.2 34 1.6 0.7 0.4 34.4 

Corbu 1.3 233 12.2 8.5 54 5.6 5.3 9.6 52.3 

Plaja 2 Mai 0.7 52 8.6 4.8 42 4.0 3.0 2.2 40.8 

Saturn 1.1 36 4.4 2.5 45 2.0 1.6 1.5 36.8 

Venus 1.1 24 6.3 3.1 38.8 2.9 1.9 1.0 37.5 

Jupiter 1.2 27 2.9 1.7 36 1.3 1.1 1.1 35.2 

Neptun 0.9 11 3.1 1.2 41 1.4 0.7 0.5 34.3 

Costinesti 0.9 21 5 2.7 38 2.3 1.7 0.9 36.6 

Azur 1.1 22 7.7 3.1 39 3.5 1.9 0.9 38.1 

Mamaia 1.7 282 14 6.8 49 6.4 4.2 11.7 54.1 



          dose rate 

(nGy/h)/
(Bq/kg) 

(nGy/h)/
(Bq/kg) 

(nGy/h)/
(Bq/kg) 

Calculated 
Doserate 

Total 

  Activity (Bq/kg) measured 

Place Cs137 K40 Ra226 Ac228 nSv/h Ra226 Th232 K   

Vadu N 1 <0.2 212 14.9 13.5 60 6.9 8.4 8.8 55.7 

Vadu N 2 1.4 128 102.2 104.8 108 47.0 65.3 5.3 149.3 

Vadu N 3 0.9 226 15.1 11.5 52 6.9 7.2 9.4 55.2 

Vadu 1 0.9 222 11.2 9.4 50 5.2 5.9 9.2 51.9 

Vadu 2 1.1 135 61.7 64.5 82 28.4 40.2 5.6 105.9 

Vadu 3 0.7 38 6.5 5.7 44 3.0 3.6 1.6 39.8 



Conclusion remarks 

 

 

The ambiental dose rates on the beaches on Romanian Black Sea shore: 

 

  are much lower than those measured far from the sea, ranging from 36-54 nSv/h; 

 seem to increase from South to North; 

 varies locally, (see Vadu beach), with a factor of up to 3. 

 

The ambiental dose rates on the beaches on Bulgarian Black Sea shore: 

 

 are lower than those measured far from the sea, ranging from 38-71 nSv/h; 

 are around 52 nSv/h in South, in central part about 65 nSv/h and decrease to North 

to 38 nSv/h 

 are about 33.4 nSv/h on the sea   

  

A more detailed measurement of ambiental dose rates on all the beaches is necessary 



 
 

Thank you! 


