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ȯȷȬȮȬ 1 

   ȴɝɞɚɜɔɫ ɝɚɓɐɌəɔɫ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ Ɏ ɏ.ȰɒɑɗɌ 
ȰɜɑɎəɔɕ ɏɚɜɚɐ, ɚɝəɚɎɌəəɧɕ Ɏ 689 ɏɚɐɟ ɐɚ ə. ɩ. ɖɚɗɚəɔɑɕ ɜɚɐɚɝɢɑɎ ɔ ɖɜɔɞɫə, 

ɍɧɗ ɚɖɜɟɒɑə ɚɍɚɜɚəɔɞɑɗɨəɚɕ ɝɞɑəɚɕ ɐɗɔəɚɕ ɚɖɚɗɚ 8 ɖɘ ɔ ɛɚɗɟɣɔɗ ɝɎɚɑ 
əɌɓɎɌəɔɑ ɚɞ ȼɑɖɔ ȰɒɑɗɌ, ɛɜɚɞɑɖɌɎɤɑɕ əɑɛɚɐɌɗɬɖɟ. ȯɚɜɚɐ ɝɞɌɗ ɚɐəɚɕ ɔɓ 
ɎɌɒəɑɕɤɔɡ ɏɜɑɣɑɝɖɔɡ ɖɚɗɚəɔɕ əɌ Ƚɔɢɔɗɔɔ: Ȯɑɜɏɔɗɔɕ əɌɓɧɎɌɗ ɑɏɚ 

òȴɘɘɌəɔɝ ȰɒɑɗɌó, ɚ əɑɘ ɞɌɖɒɑ ɛɔɝɌɗɔ ɂɔɢɑɜɚə ɔ Ȼɗɔəɔɕ. ȮɛɚɝɗɑɐɝɞɎɔɔ Ɏ 
ɏɚɜɚɐɑ ɛɚɝɑɗɔɗɔɝɨ ɎɔɓɌəɞɔɕɢɧ ɔ ɌɜɌɍɧ. Ⱥə ɎɝɑɏɐɌ ɍɧɗ ɢɑəɞɜɚɘ ɛɜɚɔɓɎɚɐɝɞɎɌ 
ɔ ɩɖɝɛɚɜɞɌ ɡɗɚɛɖɌ, ɎɔəɌ ɔ ɝɑɜɧ.  

Ȯ 1230 ɏɚɐɟ ɀɜɔɐɜɔɡ II  ɄɎɌɍɝɖɔɕ əɌɣɌɗ ɜɑɖɚəɝɞɜɟɖɢɔɪ ɏɚɜɚɐɌ, əɌɓɎɌɎ ɑɏɚ 
ȾɑɜɜɌəɚɎɌ. ȷɔɤɨ Ɏ 1927  ɏɚɐɟ ɏɚɜɚɐɟ ɍɧɗɚ ɎɚɓɎɜɌɥɑəɚ ɛɜɑɒəɑɑ əɌɓɎɌəɔɑ, 

ȰɒɑɗɌ. ȹɌ ɝɑɏɚɐəɫ (2024 ɏ.) ɓɐɑɝɨ ɛɜɚɒɔɎɌɑɞ ɚɖɚɗɚ 70õ000 ɣɑɗɚɎɑɖ.  
ȰɜɑɎəɫɫ ɏɜɑɣɑɝɖɌɫ ɐɟɤɌ ɏɚɜɚɐɌ ȰɒɑɗɌ ɒɔɎɑɞ Ɏ ɑɑ ɔɝɞɚɜɔɔ ɔ Ɏ 

Ɍɜɡɑɚɗɚɏɔɣɑɝɖɔɡ əɌɡɚɐɖɌɡ. ȰɜɑɎəɔɑ ɢɔɎɔɗɔɓɌɢɔɔ, ɛɚɡɚɜɚəɑəəɧɑ Ɏɜɑɘɑəɑɘ, ɔ 

ɝɑɏɚɐəɫ ɛɜɚɐɚɗɒɌɪɞ òɎɧɍɜɌɝɧɎɌɞɨó ɔɓ əɑɐɜ ɓɑɘɗɔ Ɍɘɠɚɜɧ, ɘɚəɑɞɧ, ɖɚɗɚəəɧ 
ɔ ɝɞɌɞɟɔ Ɏɜɑɘɑə Ɍəɞɔɣəɚɏɚ ɏɚɜɚɐɌ. 

 

ȭɚɏɌɞɌɫ ɔɝɞɚɜɔɫ ɏɚɜɚɐɌ ȰɒɑɗɌ ɛɜɑɐɗɌɏɌɑɞ ɛɚɝɑɞɔɞɑɗɫɘ ɘəɚɏɚɣɔɝɗɑəəɧɑ 
Ɍɜɡɑɚɗɚɏɔɣɑɝɖɔɑ ɔ ɡɟɐɚɒɑɝɞɎɑəəɧɑ ɐɚɝɞɚɛɜɔɘɑɣɌɞɑɗɨəɚɝɞɔ, ɎɖɗɪɣɌɫ ɡɜɌɘɧ ɔ 

ɝɎɫɞɔɗɔɥɌ ɩɗɗɔəɝɖɚɕ ɩɛɚɡɔ, ɖɚɗɚəəɧ ɐɚɜɔɣɑɝɖɚɏɚ ɡɜɌɘɌ V ɎɑɖɌ ɐɚ ə.ɩ.,  ɜɟɔəɧ 
ɡɜɌɘɌ, ɛɚɝɎɫɥɑəəɚɏɚ Ȭɠɔəɑ, ɐɚɘɌ, ɘɌɏɌɓɔəɧ ɔ ɚɍɥɑɝɞɎɑəəɧɑ ɍɌəɔ 405 ɏ. ɐɚ 
ə. ɩ., ɏɜɑɣɑɝɖɔɑ ɟɖɜɑɛɗɑəɔɫ ɔ ɐɜɑɎəɔɑ ɢɑɜɖɎɔ ɝ ɜɑɗɨɑɠəɧɘɔ ɜɚɝɛɔɝɫɘɔ.  

 

ȹɑɐɜɌ ɛɚɐ ɏɚɜɚɐɚɘ ȰɒɑɗɌ ɡɜɌəɔɗɔ əɑ ɞɚɗɨɖɚ Ɍɜɡɑɚɗɚɏɔɣɑɝɖɔɑ ɢɑəəɚɝɞɔ, 
ɝɎɔɐɑɞɑɗɨɝɞɎɌ ɛɜɚɤɑɐɤɔɡ ɩɛɚɡ. Ȯ əɑɐɜɌɡ ɛɚɐ ɏɚɜɚɐɚɘ ȰɒɑɗɌ ɓɌɗɑɏɌɗɌ ɞɌɖɒɑ 

əɑɠɞɨ.  
Ȯ ɖɚəɢɑ 1956  ɏɚɐɌ Ɏ ɏ. ȰɒɑɗɌ əɌ ɏɗɟɍɔəɑ 3,4 ɖɘ ɖɚɘɛɌəɔɫ AGIP  Spa  

ɚɍəɌɜɟɒɔɗɌ ɘɑɝɞɚɜɚɒɐɑəɔɑ ɟɏɗɑɎɚɐɚɜɚɐɚɎ, ɚɍɦɑɘ əɑɠɞɔ Ɏ ɖɚɞɚɜɚɘ ɛɜɑɎɧɤɌɗ 

ɞɌɖɚɎɚɕ ɘɑɝɞɚɜɚɒɐɑəɔɫ ȼɌɏɟɓɌ, ɚɞɖɜɧɞɚɑ Ɏ 1954 ɏɚɐɟ ɖɚɘɛɌəɔɑɕ GULF  OIL  CO 
(Jozza, 1967, ɝɞɜ. 24, ɢɔɞ. ɛɚ 3). 

 

ȴ ɩɞɚɞ ɐɑəɨ ɝɞɌɗ ɛɚɝɗɑɐəɔɘ ɐɗɫ ɏɚɜɚɐɌ ȰɒɑɗɌ.  
ɉɞɚ ɚɞɖɜɧɞɔɑ ɚɍɚɓəɌɣɔɗɚ ɛɑɜɑɡɚɐ ɔɓ ɖɜɑɝɞɨɫəɝɖɚɏɚ ɘɔɜɌ ɝ ɑɏɚ ɤɔɜɚɖɔɘɔ 

ɒɑɗɞɧɘɔ ɛɗɫɒɌɘɔ, ɓɚɗɚɞɔɝɞɧɘɔ ɛɚɗɫɘɔ ɛɤɑəɔɢɧ ɔ ɣɔɝɞɚɕ ɚɖɜɟɒɌɪɥɑɕ 
ɝɜɑɐɚɕ, Ɏ ɝɚɎɜɑɘɑəəɧɕ ɘɔɜ.  
ɉɞɚ ɍɧɗ ɛɑɜɑɡɚɐ ɚɞ ɛɑɜɎɚɓɐɌəəɚɕ əɑɓɌɏɜɫɓəɑəəɚɕ ɛɜɔɜɚɐɧ ɖ əɑɠɞɔ. 

 

ɉɞɚ ɍɧɗɌ ɡɟɐɤɌɫ əɑɠɞɨ Ɏ ɘɔɜɑ, ɞɌɖ ɖɌɖ ɚəɌ ɝɚɐɑɜɒɌɗɌ ɛɜɔɘɑɝɔ ɔ ɚɣɑəɨ 
Ɏɧɝɚɖɔɕ ɛɜɚɢɑəɞ ɝɑɜɧ (6 %), ɞɚɏɐɌ ɖɌɖ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ əɚɜɘɌɞɔɎɌɘɔ ɑɑ 

ɝɚɐɑɜɒɌəɔɑ əɑ ɐɚɗɒəɚ ɛɜɑɎɧɤɌɞɨ 3 %. (4)  
ȭɚɗɨɤɌɫ ɏɗɟɍɔəɌ ɓɌɗɑɏɌəɔɫ ɘɑɝɞɚɜɚɒɐɑəɔɫ ɔ ɛɗɚɞəɚɝɞɨ ɝɧɜɚɕ əɑɠɞɔ ɐɑɗɌɗɔ 

ɐɚɍɧɣɟ ɚɣɑəɨ ɐɚɜɚɏɚɕ ɔ ɩɖɚəɚɘɔɣɑɝɖɔ əɑɎɧɏɚɐəɚɕ. 
 
 

 
3.Enrico Nic osia, Uno studio geografico di mortalità. Lo stato di salute della popolazione residente 

in unõarea ad elevato rischio: il caso Gela, da Giovanni De Santis, Salute e lavoro, atti di Nono 

Seminario Internazionale di Geografia Medica (Roma, 13 -15 dicembre 20 07), Edizioni RUX, 
Perugia, 2009, 11 pp.  

4. G.Amata, D. DõAgata, M.Gambuzza. C.F.Cavelli, G.Moriani, Inquinamento e territorio, Il caso 

Gela, C.U.E.C.M., 1986,  169 pp.  
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Ȯ ɝɞɌɞɨɑ ɀ. ȼɚɝɝɚ ɛɚɐ əɌɓɎɌəɔɑɘ òȮ ɐɜɑɎəɑɕ ɔ ɝɚəəɚɕ Ȱɒɑɗɑ ɓɌɜɚɒɐɌɑɞɝɫ 

ɍɚɏɌɞɧɕ ɔ Ɏəɟɤɔɞɑɗɨəɧɕ əɑɠɞɫəɚɕ ɏɚɜɚɐó, ɚɛɟɍɗɔɖɚɎɌəəɚɕ Ɏ ɏɌɓɑɞɑ òLa 
Stampa ó 26 ɚɖɞɫɍɜɫ 1961 ɏɚɐɌ, ɏɚɎɚɜɔɗɚɝɨ:  

òȹɌ ɝɔɢɔɗɔɕɝɖɚɕ əɑɠɞɫəɚɕ ɝɢɑəɑ ɘɑɝɞɚɜɚɒɐɑəɔɑ ȰɒɑɗɌ ɛɚɫɎɔɗɚɝɨ ɛɚɝɗɑ 
ȼɌɏɟɓɧ, ɔ ɛɚəɌɣɌɗɟ ɖɌɓɌɗɚɝɨ, ɣɞɚ ɚɍəɌɜɟɒɑəɔɑ ɣɑɜəɚɏɚ ɓɚɗɚɞɌ ɛɚɐ ɛɑɝɣɌəɧɘɔ 
ɐɪəɌɘɔ ɛɚɍɑɜɑɒɨɫ, Ɏɧɝɚɖɔɘɔ, ɖɌɖ ɡɚɗɘɧ, əɑ ɔɘɑɗɚ ɞɚɕ ɢɑəəɚɝɞɔ, əɌ ɖɚɞɚɜɟɪ 

ɜɌɝɝɣɔɞɧɎɌɗɔ ɝɔɢɔɗɔɕɢɧ; əɑɠɞɨ, əɌ ɝɌɘɚɘ ɐɑɗɑ, ɓɌɗɑɏɌɗɌ əɌ əɑɚɍɧɣəɚɕ 
ɏɗɟɍɔəɑ, ɍɚɗɑɑ ɞɜɑɡ ɞɧɝɫɣ ɘɑɞɜɚɎ ɛɚɐ ɓɑɘɗɑɕ, ɔ ɍɧɗɌ ɛɗɚɡɚɏɚ ɖɌɣɑɝɞɎɌ, ɏɚɐəɚɕ 
ɞɚɗɨɖɚ ɐɗɫ ɍɔɞɟɘɌ ɛɜɔ ɌɝɠɌɗɨɞɔɜɚɎɌəɔɫ ɐɚɜɚɏ; ɐɗɫ ɑɏɚ ɔɓɎɗɑɣɑəɔɫ ɞɜɑɍɚɎɌɗɔɝɨ 

ɔɝɖɗɪɣɔɞɑɗɨəɧɑ ɚɛɑɜɌɢɔɔ ɛɚ ɚɞɖɌɣɖɑ, ɔ ɐɌɒɑ ɛɜɔɡɚɐɔɗɚɝɨ əɌɏɜɑɎɌɞɨ 
əɑɠɞɑɛɜɚɎɚɐɧ, ɛɚɝɖɚɗɨɖɟ ɐɜɌɏɚɢɑəəɌɫ ɒɔɐɖɚɝɞɨ, ɚɐəɌɒɐɧ ɔɓɎɗɑɣɑəəɌɫ, 

ɓɌɞɎɑɜɐɑɎɌɗɌ, ɖɌɖ ɖɌɘɑəɨ. ȹɑɠɞɨ ɍɧɗɌ əɌɕɐɑəɌ Ɏ ɫəɎɌɜɑ 1956  ɏɚɐɌ, ɛɚɝɗɑ 
ɍɟɜɑəɔɫ ɛɑɜɎɚɕ ɝɖɎɌɒɔəɧ, ɔ ɘəɚɏɔɑ ɓɐɜɌɎɚɘɧɝɗɫɥɔɑ ɗɪɐɔ ɝɣɔɞɌɗɔ, ɣɞɚ 
ɗɟɣɤɑ ɚɝɞɌɎɔɞɨ ɍɔɞɟɘ Ȱɒɑɗɧ ɞɌɘ, ɏɐɑ ɚə ɍɧɗ əɌɕɐɑəéó (5) 
 

ȹɑɖɚɞɚɜɧɑ Ɍəɏɗɔɕɝɖɔɑ ɝɛɑɢɔɌɗɔɝɞɧ ɍɧɗɔ ɛɜɚɎɔɐɢɌɘɔ ɔ ɑɥɑ Ɏ 60-ɡ ɏɚɐɌɡ 
ɛɜɑɐɟɛɜɑɒɐɌɗɔ əɌɝɑɗɑəɔɑ, Ɏɚɝɞɚɜɒɑəəɚɑ ɛɜɔɑɘɚɘ əɌ ɜɌɍɚɞɟ ɞɧɝɫɣ əɌɑɘəɧɡ 

ɜɌɍɚɣɔɡ, ɣɌɝɞɔɣəɚ ɜɑɤɌɫ ɞɌɖɔɘ ɚɍɜɌɓɚɘ ɛɜɚɍɗɑɘɟ ɘɑɝɞəɚɕ ɍɑɓɜɌɍɚɞɔɢɧ:  
òȹɑ ɜɌɐɟɕɞɑɝɨ, Ɏɧ ɐɌɒɑ əɑ ɓəɌɑɞɑ, ɝ ɣɑɘ ɎɌɘ ɛɜɑɐɝɞɚɔɞ ɝɞɚɗɖəɟɞɨɝɫ, ɩɞɌ 

ɠɌɍɜɔɖɌ ɝɞɌəɑɞ ɠɌɍɜɔɖɚɕ ɝɘɑɜɞɔ ɓɌ ɖɟɝɚɖ ɡɗɑɍɌéó (6)  
 

14.12.1959 ɏ. ɍɧɗɌ ɚɝəɚɎɌəɌ ANIC  Gela  Spa, ɖɚɘɛɌəɔɫ ɏɜɟɛɛɧ ENI .  

Ƚ 1960 ɛɚ 1965 ɏɚɐ ɖɚɘɛɌəɔɫ ANIC  ɝɞɜɚɔɗɌ ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɕ ȶɚɘɛɗɑɖɝ 
Ɏ ɏ. ȰɒɑɗɌ. 

 

ȶɜɑɝɞɨɫəɑ ɛɚɖɔɐɌɗɔ ɐɑɜɑɎəɔ Ɏ ɛɚɔɝɖɌɡ ɗɟɣɤɔɡ ɓɌɜɌɍɚɞɖɚɎ.  
Ⱦɧɝɫɣɔ ɜɌɍɚɣɔɡ ɜɟɖ ɛɜɔɍɧɗɔ Ɏ Ȱɒɑɗɟ, ɣɞɚɍɧ ɜɌɍɚɞɌɞɨ əɌ ɓɌɎɚɐɑ.  
ȹɌɣɌɗɝɫ ɝɞɜɚɔɞɑɗɨəɧɕ ɍɟɘ ɍɑɓ ɝɚɍɗɪɐɑəɔɫ ɛɜɌɎɔɗ. Ȯ ɖɚəɢɑ 60 -ɡ ɏɚɐɚɎ ɏ. 

ȰɒɑɗɌ əɌɓɧɎɌɗɔ òɝɞɚɗɔɢɑɕ əɑɓɌɖɚəəɚɕ ɓɌɝɞɜɚɕɖɔó, ɛɚɝɖɚɗɨɖɟ 80 %  ɏɚɜɚɐɌ 
ɍɧɗɚ ɓɌɝɞɜɚɑəɚ əɑɓɌɖɚəəɚ, ɛɜɔ ɛɚɗəɚɘ ɚɞɝɟɞɝɞɎɔɔ ɛɗɌəɌ ɟɜɍɌəɔɓɌɢɔɔ.  

 

Ȯ 1964  ɏɚɐɟ, ɛɚ ɒɑɗɌəɔɪ ɉəɜɔɖɚ ȸɌɞɞɑɔ, Ȱɒɟɓɑɛɛɑ ɀɑɜɜɌɜɌ ɝəɫɗ 
ɐɚɖɟɘɑəɞɌɗɨəɧɕ ɠɔɗɨɘ ɚɍ ɔɝɞɚɜɔɔ ɝɞɜɚɔɞɑɗɨɝɞɎɌ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ 

ȶɚɘɛɗɑɖɝɌ, ɝ ɖɚɘɘɑəɞɌɜɔɫɘɔ ȷɑɚəɌɜɐɚ ɄɌɤɌ. ɀɔɗɨɘ əɌɣɔəɌɑɞɝɫ ɝɞɔɡɌɘɔ 
ɔɞɌɗɨɫəɝɖɚɏɚ ɛɚɩɞɌ ɔ ɛɑɜɑɎɚɐɣɔɖɌ XX ɎɑɖɌ ȽɌɗɨɎɌɞɚɜɑ ȶɎɌɓɔɘɚɐɚ, 
ɜɚɐɔɎɤɑɏɚɝɫ Ɏ əɑɝɖɚɗɨɖɔɡ ɖɔɗɚɘɑɞɜɌɡ ɚɞ ȳɌɗɔɎɌ ȰɒɑɗɌ. 

 

ȹɌ ɒɑɗɞɚɘ ɛɑɝɖɑ Ȱɒɑɗɧ  
ȹɌ ɍɑɜɑɏɟ Ɍəɞɔɣəɚɏɚ ɏɜɑɣɑɝɖɚɏɚ ɘɚɜɫ ɗɑɒɌɗ ɜɑɍɑəɚɖ,  

ȽɒɔɘɌɫ əɌ ɏɜɟɐɔ ɖɟɗɌɖɔ, ɛɚɗəɧɑ ɘɑɣɞɌəɔɕ.  
ȾɌɘ Ɏ ɔɓɏəɌəɔɔ ɉɝɡɔɗ ɝɗɌɏɌɗ ɝɞɔɡɔ Ɏ ɍɑɓɟɞɑɤəɧɡ ɤɌɏɌɡ,  
Ȯ ɩɞɚɘ Ɏɧɒɒɑəəɚɘ ɓɌɗɔɎɑ ɚɜɑɗ ɑɏɚ ɟɎɔɐɑɗ, ɔ ɩɞɚ ɍɧɗ ɛɚɝɗɑɐəɔɕ ɐɑəɨ. (2) 
 

ȴ ɩɞɚ ɍɧɗ ɛɚɝɗɑɐəɔɕ ɐɑəɨ. 
 

2. Gela- I miti e il petrolio ( www.keepvid.com ), Gela ancient and new, edito da Pino Giomiti, 

commenti di Leonardo Schiacia, https://ww w.youtube.com/watch?v=vnTJGc8pAPs ) 
5. Sviluppo, territorio e inquinamento: il caso Gela, Andrea Miccichè, Apr 16, 2019, 19 pp., 

https://www.novecento.org  

6. LõINQUINAMENTO PROVOCA PIUõ VITTIME DEL COVID-19, 

https://ilgiornalepopolare.it/linquinamento -provoca -piu -vittime -del-covid -19/ 12/04/2020  
 

http://www.keepvid.com/
https://www.youtube.com/watch?v=vnTJGc8pAPs
https://www.novecento.org/
https://ilgiornalepopolare.it/linquinamento-provoca-piu-vittime-del-covid-19/
https://ilgiornalepopolare.it/2020/04/12/
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ɉɞɚ ɍɧɗ ɛɑɜɑɡɚɐ ɚɞ Ɍɜɡɑɚɗɚɏɔɔ, ɝɑɗɨɝɖɚɏɚ ɡɚɓɫɕɝɞɎɌ ɔ ɣɔɝɞɚɕ 

ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ ɖ əɑɠɞɔ.  
 

11 ɘɌɜɞɌ 1965 ɏɚɐɌ ɏɌɓɑɞɌ òLa Stampa ó Ɏ ɝɞɌɞɨɑ ȷ. ɀɟɜəɚ ɝɚɚɍɥɔɗɌ, ɣɞɚ 

òȻɜɑɓɔɐɑəɞ ȽɌɜɌɏɌɞ ɚɞɖɜɧɎɌɑɞ Ɏ ɏ. ȰɒɑɗɌ ɖɜɟɛəɧɕ əɑɠɞɑɡɔɘɔɣɑɝɖɔɕ ɓɌɎɚɐó. 
Ȼɜɚɠɑɝɝɚɜ ȭɚɗɐɜɔəɔ, ɛɜɑɓɔɐɑəɞ ENI, ɓɌɫɎɔɗ Ɏ ɔəɞɑɜɎɨɪ ɏɌɓɑɞɑ òLa Stampa ó, 

ɣɞɚ òȺɍəɌɜɟɒɑəɔɑ Ɏ ɏ. ȰɒɑɗɌ əɑɠɞɔ ɍɧɗɚ ɚɏɜɚɘəɧɘ ɜɌɓɚɣɌɜɚɎɌəɔɑɘ, 
ɛɚɝɖɚɗɨɖɟ ɚəɌ ɍɧɗɌ əɌɝɞɚɗɨɖɚ əɔɓɖɚɏɚ ɖɌɣɑɝɞɎɌ, ɣɞɚ əɔɖɞɚ ɐɚ ɝɔɡ ɛɚɜ, é əɑ 
ɛɧɞɌɗɝɫ ɜɌɓɜɌɍɌɞɧɎɌɞɨ ɛɚɐɚɍəɚɑ ɘɑɝɞɚɜɚɒɐɑəɔɑó. (5) 

 

ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɕ ȶɚɘɛɗɑɖɝ ɍɧɗ ɛɚɝɞɜɚɑə ɘɑəɑɑ ɣɑɘ Ɏ 1 ɖɘ ɚɞ ɏɚɜɚɐɌ 
ȰɒɑɗɌ ɍɗɌɏɚɐɌɜɫ ɢɑɗɑəɌɛɜɌɎɗɑəəɚɘɟ ɝɞɜɌɞɑɏɔɣɑɝɖɚɘɟ Ɏɧɍɚɜɟ: ɑɏɚ 

ɏɑɚɏɜɌɠɔɣɑɝɖɚɘɟ ɛɚɗɚɒɑəɔɪ Ɏɐɚɗɨ əɑɠɞɫəɚɏɚ ɛɟɞɔ, ɝɚɑɐɔəɫɪɥɑɏɚ ȱɎɜɚɛɟ 
ɝ ȭɗɔɒəɔɘ Ȯɚɝɞɚɖɚɘ, ɍɗɔɓɚɝɞɔ ɖ ɢɑəɞɜɟ ȯɌɗɨɫəɚ-ȶɌɝɞɑɗɨɠɑɜɜɌɞɚ (ɉəəɌ), ɏɐɑ 

ɖɚɘɛɌəɔɫ AGIP  ɚɍəɌɜɟɒɔɗɌ ɘɑɝɞɚɜɚɒɐɑəɔɑ ɘɑɞɌəɌ, ɍɗɔɓɚɝɞɔ ɖ Ɏɚɐɚɑɘɟ, 
əɑɚɍɡɚɐɔɘɚɘɟ ɐɗɫ ɚɡɗɌɒɐɑəɔɫ ɞɑɛɗɚɎɚɕ ɩɗɑɖɞɜɚɝɞɌəɢɔɔ, ɔ ɐɜɟɏɔɘ 
ɠɌɖɞɚɜɌɘ. (ȸɌɞɞɑɔ, 1982, ɝɞɜ. 107, ɢɔɞɔɜɟɑɞɝɫ ɛɚ 3)  

 

ȯɚɝɛɚɐɔə ȸɌɞɞɑɔ, ɔɝɛɚɗɨɓɟɫ ɝɎɚɔ ɛɚɗɔɞɔɣɑɝɖɔɑ əɌɎɧɖɔ ɔ ɍɗɌɏɚɐɌɜɫ 
əɌɝɞɚɕɣɔɎɚɕ ɛɜɚɛɌɏɌəɐɑ, ɝɟɘɑɗ ɝɖɗɚəɔɞɨ ɖɌɖ ɚɍɥɑɝɞɎɑəəɚɑ ɘəɑəɔɑ, ɞɌɖ ɔ 

Ɏɧɝɤɔɑ ɩɤɑɗɚəɧ ɎɗɌɝɞɔ Ɏ ɛɚɗɨɓɟ ɝɞɜɚɔɞɑɗɨɝɞɎɌ ɓɌɎɚɐɌ Ɏ ɏ. ȰɒɑɗɌ. 
 

ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɕ ȶɚɘɛɗɑɖɝ ɓɌəɔɘɌɑɞ ɛɗɚɥɌɐɨ 5 ɖɘ2, ɜɌɓɐɑɗɑəəɟɪ əɌ 32 

ɚɝɞɜɚɎɌ ɔ 6 ɚɍɚɜɟɐɚɎɌəəɧɡ ɛɗɚɥɌɐɚɖ, ɚə ɝɚɑɐɔəɑə ɝ ɘɚɜɑɘ ɛɔɜɝɚɘ ɝ 
ɓɌɥɔɞəɚɕ ɐɌɘɍɚɕ ɐɗɔəɚɕ ɚɖɚɗɚ 2,9 ɖɘ ɔ ɤɔɜɔəɚɕ 10 ɘ ɐɗɫ ɤɎɌɜɞɚɎɖɔ ɝɟɐɚɎ 
Ɏɚɐɚɔɓɘɑɥɑəɔɑɘ ɐɚ 22õ000 ɞ, ɛɔɜɝɚɘ ɐɗɫ ɝɟɐɚɎ Ɏɚɐɚɔɓɘɑɥɑəɔɑɘ ɐɚ 4õ500 ɞ, 

Ɏɚɗəɚɗɚɘɚɘ ɐɗɫ ɚɐəɚɎɜɑɘɑəəɚɕ ɤɎɌɜɞɚɎɖɔ 6 əɑɠɞɫəɧɡ ɞɌəɖɑɜɚɎ ɔ ɍɟɕɖɚɎɧɘ 
ɛɚɗɑɘ Ɏ 5,4 ɖɘ ɚɞ ɍɑɜɑɏɌ ɐɗɫ ɝɟɐɚɎ Ɏɚɐɚɔɓɘɑɥɑəɔɑɘ ɐɚ 80õ000 ɞ. ȭɧɗɔ ɞɌɖɒɑ 

ɛɚɝɞɜɚɑəɧ ɒɔɗɚɕ ɛɚɝɑɗɚɖ ɐɗɫ ɝɚɞɜɟɐəɔɖɚɎ, 30 ɖɘ ɐɚɜɚɏ ɔ ɤɖɚɗɧ. (3, 4)  
 

Ȯ 1968  ɏɚɐɟ ɖɚɘɛɌəɔɫ ENI  ɛɚɜɟɣɔɗɌ əɑɓɌɎɔɝɔɘɧɘ ɝɚɢɔɚɗɚɏɌɘ ɉɕɎɔəɐɟ 

Ɂɔɞɞɑəɟ ɔ ȸɌɜɖɚ ȸɌɜɖɔɚəɔ ɛɜɚɎɑɝɞɔ ɔɝɝɗɑɐɚɎɌəɔɑ ɝ ɢɑɗɨɪ 
ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɞɨ ɟɝɛɑɡɔ ɔɞɌɗɨɫəɝɖɚɕ ɛɜɚɘɧɤɗɑəəɚɝɞɔ Ɏ ɏ. ȰɒɑɗɌ.  

 

ȹɚ əɑɓɌɎɔɝɔɘɚɝɞɨ ɞɑɘ ɔ ɡɚɜɚɤɌ, ɣɞɚ ɟ əɑɑ əɑɞ ɡɚɓɫɑɎ. 
 

ȹɚɜɎɑɒɑɢ ɉɕɎɔəɐ Ɂɔɞɞɑə ɍɧɗ Ȼɜɚɠɑɝɝɚɜɚɘ ɠɔɗɚɝɚɠɔɔ ɘɚɜɌɗɔ Ɏ 

ȿəɔɎɑɜɝɔɞɑɞɑ ɏ. Ⱥɝɗɚ, Ɍ ȸɌɜɖɚ ȸɌɜɖɔɚəɔ, ɝɚɢɔɚɗɚɏ ɔɓ ȼɔɘɌ, Ɏ ɝɎɚɑ Ɏɜɑɘɫ 
ɍɚɜɚɗɝɫ Ɏɚ ɠɜɌəɖɔɝɞɝɖɚɕ ȴɝɛɌəɔɔ ɓɌ ɓɌɜɚɒɐɌɪɥɟɪɝɫ ɐɑɘɚɖɜɌɞɔɪ.  
ȿ ɁɔɞɞɑəɌ ɔ ȸɌɜɖɔɚəɔ ɍɧɗɔ ɣɑɞɖɔɑ ɔɐɑɔ.  

Ⱥəɔ ɛɑɜɑɑɡɌɗɔ ɝɚ ɝɎɚɔɘɔ ɝɑɘɨɫɘɔ əɌ ɐɎɌ ɏɚɐɌ Ɏ ɏɚɜɚɐ, ɖɚɞɚɜɧɕ ɝɞɌɗ 
ɖɚɗɗɑɖɞɔɎəɚɕ əɌɐɑɒɐɚɕ ɔ ɫɜɖɔɘ ɛɜɔɘɑɜɚɘ ɛɚɗɔɞɔɣɑɝɖɚɕ ɔ 

ɏɚɝɟɐɌɜɝɞɎɑəəɚɕ ɛɜɚɛɌɏɌəɐɧ.  
 

òɋ ɛɜɔɍɧɗ Ɏ Ȱɒɑɗɟ əɚɣɨɪó, - ɎɝɛɚɘɔəɌɗ ȸɌɜɖɔɚəɔ Ɏ ɐɚɖɟɘɑəɞɌɗɨəɚɘ 

ɠɔɗɨɘɑ ɖɚɘɛɌəɔɔ RAI  2017 ɏɚɐɌ. - ȶɚɏɐɌ ɖɞɚ-ɞɚ ɛɜɔɑɓɒɌɑɞ ɝ ȽɑɎɑɜɌ Ɏ ɏɚɜɚɐ 
ȰɒɑɗɌ, ɞɚ Ɏɔɐɔɞ ɍɚɗɨɤɚɑ ɞɑɘəɚɑ ɛɫɞəɚ, ɓɌɞɑɘ ɍɚɗɨɤɚɕ ɏɚɜɚɐ, ɚɝɎɑɥɑəəɧɕ 
ɛɜɚɒɑɖɞɚɜɌɘɔ ɔ ɚɏəɫɘɔ, ɖɌɖ ɍɟɐɞɚ ɩɞɚ ȹɨɪ-ȵɚɜɖ, ɚɐəɌɖɚ ɩɞɚ Ɏɝɑɏɚ ɗɔɤɨ 

ɓɌɎɚɐ. ȿɒɌɝəɚɑ ɎɛɑɣɌɞɗɑəɔɑó.  
Ȯɝɫ ɢɑɛɚɣɖɌ ɓɌɖɌɓɚɎ Ɏ Ȱɒɑɗɑ ɝɚɓɐɌɎɌɗɌ əɌɝɞɚɫɥɔɕ ɜɌɕ, ɒɑɗɌəəɧɕ ɖɌɖ ɐɗɫ 

ɘɑɝɞəɧɡ ɛɚɗɔɞɔɖɚɎ, ɞɌɖ ɔ ɐɗɫ ɛɜɑɝɞɟɛəɧɡ ɚɜɏɌəɔɓɌɢɔɕ. ȶəɔɏɌ, ɖɚɞɚɜɟɪ 



7 
 

əɑɖɚɞɚɜɧɑ əɌɓɎɌɗɔ òȭɔɍɗɔɑɕ Ɋɒəɚɕ ȴɞɌɗɔɔó, Ɏɝɖɚɜɑ əɌɣɌɗɌ ɚɞɖɗɚəɫɞɨɝɫ ɚɞ 

əɌɘɑɣɑəəɚɕ ɗɔəɔɔ. 
Ȼɚ ɔɞɚɏɌɘ ɩɞɚɏɚ ɚɛɧɞɌ Ɂɔɞɞɑə ɔ ȸɌɜɖɔɚəɔ ɛɚɐɏɚɞɚɎɔɗɔ ɚɍɦɑɖɞɔɎəɚɑ 

ɔɝɝɗɑɐɚɎɌəɔɑ, Ɏ ɖɚɞɚɜɚɘ ɛɚɐɣɑɜɖəɟɗɔ əɑɚɐəɚɓəɌɣəɚɝɞɨ Ƚɔɝɞɑɘɧ ȴɞɌɗɔɫ. 
ȼɑɓɟɗɨɞɌɞɚɘ ɝɞɌɗɌ ɖəɔɏɌ òȴəɐɟɝɞɜɔɌɗɔɓɌɢɔɫ ɍɑɓ ɜɌɓɎɔɞɔɫ. ȰɒɑɗɌ: ɪɒəɌɫ 
ɔɝɞɚɜɔɫó (òIndustrializzazione  senza sviluppo . Gela: una  storia  meridionale ó), 

ɚɛɟɍɗɔɖɚɎɌəəɌɫ ɔɓɐɌɞɑɗɨɝɞɎɚɘ FrancoAngeli  Ɏ 1970 ɏɚɐɟ Ɏ ȸɔɗɌəɑ. ȳɌɖɌɓɣɔɖ 
ɛɚɐɎɑɜɏ ɢɑəɓɟɜɑ ɩɞɚ ɩɝɝɑ ɔ ɖəɔɏɌ ɍɧɗɌ əɑɘɑɐɗɑəəɚ ɔɓɦɫɞɌ ɔɓ ɖəɔɒəɧɡ 
ɘɌɏɌɓɔəɚɎ. ȬɎɞɚɜɧ ɍɧɗɔ ɛɜɑɐɌəɧ ɓɌɍɎɑəɔɪ ɔ ɝɑɏɚɐəɫ ɖəɔɏɟ əɑɎɚɓɘɚɒəɚ 

əɌɕɞɔ, ɓɌ ɔɝɖɗɪɣɑəɔɑɘ əɑɖɚɞɚɜɧɡ ɢɔɞɌɞ, ɚɛɟɍɗɔɖɚɎɌəəɧɡ Ɏ ɖəɔɏɌɡ ɐɜɟɏɔɡ 
ɌɎɞɚɜɚɎ. ȿɒɑ ɘəɚɏɔɑ ɏɚɐɧ, ɖɌɖ ɩɖɓɑɘɛɗɫɜɧ ɟɞɑɜɫəɧ.  

ȻɑɜɑɣɔɞɧɎɌɫ ɖəɔɏɟ ɝɑɏɚɐəɫ, ɛɚəɔɘɌɤɨ, əɌɝɖɚɗɨɖɚ ɞɑɖɝɞ ɎɛɑɣɌɞɗɫɑɞ ɝɎɚɑɕ 
ɫɝəɚɝɞɨɪ. ȺɍɌ ɝɚɢɔɚɗɚɏɌ əɑ ɜɌɝɝɘɌɞɜɔɎɌɪɞ ɩɖɚɗɚɏɔɣɑɝɖɟɪ ɛɜɚɍɗɑɘɟ, 
ɛɚɝɖɚɗɨɖɟ Ɏ ɞɑ ɏɚɐɧ əɑ ɍɧɗɚ əɔ ɛɚəɔɘɌəɔɫ ɎɚɛɜɚɝɌ, əɔ əɑɚɍɡɚɐɔɘɧɡ 

ɌəɌɗɔɞɔɣɑɝɖɔɡ ɔəɝɞɜɟɘɑəɞɚɎ. ȱɥɑ 55 ɗɑɞ əɌɓɌɐ ɌɎɞɚɜɧ ɚɝɞɜɚ ɚɍɚɓəɌɣɔɗɔ 
ɖɜɔɞɔɣɑɝɖɔɑ ɛɜɚɍɗɑɘɧ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɕ Ȼɜɚɘɧɤɗɑəəɚɝɞɔ, ɚɝɟɐɔɎ 

ɚɛɜɑɐɑɗɑəəɧɕ əɑəɌɎɔɝɞəɔɣɑɝɖɔɕ ɖɚɗɚəɔɌɗɨəɧɕ ɘɑəɞɌɗɔɞɑɞ ɝɚ ɝɞɚɜɚəɧ 
ɏɚɝɟɐɌɜɝɞɎɑəəɚɕ ɖɚɘɛɌəɔɔ ENI  Ɏ ɖɚəɞɑɖɝɞɑ ɔəɐɟɝɞɜɔɌɗɔɓɌɢɔɔ ɍɑɓ 
ɜɌɓɎɔɞɔɫ. 

 

Ɂɔɞɞɑə ɔ ȸɌɜɖɔɚəɔ ɛɔɤɟɞ Ɏ ɝɎɚɑɕ ɖəɔɏɑ (ɝɞɜ. 43ð44):  
òȻɚɫɎɗɑəɔɑ ɏɜɟɛɛɧ əɚɎɧɡ ɔ ɚɞɣɌɝɞɔ əɑ ɝɗɔɤɖɚɘ ɝɖɜɟɛɟɗɑɓəɧɡ 

ɚɛɑɜɌɞɚɜɚɎ, ɒɑɝɞɖɌɫ ɖɚəɖɟɜɑəɢɔɫ ɘɑɒɐɟ ɝɚɍɚɕ ɓɌ ɛɚɗɟɣɑəɔɑ ɖɚəɞɜɌɖɞɚɎ, 
əɑɐɚɍɜɚɝɚɎɑɝɞəɚɑ ɚɞəɚɤɑəɔɑ, ɚɝɚɍɑəəɚ ɖ ɜɌɍɚɣɔɘ... ɔ, əɌɖɚəɑɢ, ɞɑɜɛɔɘɚɑ 
ɚɞəɚɤɑəɔɑ, ɛɜɚɫɎɗɑəəɚɑ ɜɟɖɚɎɚɐɝɞɎɚɘ ɖɚɘɛɌəɔɔ Ɏ ɚɞəɚɤɑəɔɔ ɩɞɔɡ ɛɜɚɍɗɑɘ, 

ɝɞɌɗɔ ɠɌɖɞɚɜɌɘɔ, ɖɚɞɚɜɧɑ ɝɛɚɝɚɍɝɞɎɚɎɌɗɔ ɛɜɑɎɜɌɥɑəɔɪ ɝɑɖɞɚɜɌ ɛɚɐɜɫɐɚɎ ɔ 
ɎɝɛɚɘɚɏɌɞɑɗɨəɧɡ ɟɝɗɟɏ Ɏ ɌəɌɜɡɔɣɑɝɖɟɪ ɔ ɖɚəɎɟɗɨɝɔɎəɟɪ ɝɔɞɟɌɢɔɪ, 

ɚɛɜɑɐɑɗɔɎ ɛɗɚɐɚɜɚɐəɟɪ ɛɚɣɎɟ ɐɗɫ Ɏɝɑɡ ɠɚɜɘ ɍɑɓɜɌɝɝɟɐəɚɕ ɝɛɑɖɟɗɫɢɔɔ ɔ 
ɎɓɌɔɘəɚɕ ɩɖɝɛɗɟɌɞɌɢɔɔ ɘɑɒɐɟ ɓɌɖɌɓɣɔɖɚɘ ɔ ɛɚɐɜɫɐɣɔɖɌɘɔ Ɏ ɟɥɑɜɍ ɜɌɍɚɣɔɘ 
ɔ ɚɍɥɑɝɞɎɟ Ɏ ɢɑɗɚɘ. ȷɑɏɖɚ ɛɚəɫɞɨ, ɣɞɚ Ɏ ɞɌɖɚɕ ɝɔɞɟɌɢɔɔ ɚɞəɚɝɔɞɑɗɨəɧɕ ɟɝɛɑɡ 

ɔəɐɔɎɔɐɟɌɗɨəɚɏɚ ɛɜɑɐɛɜɔəɔɘɌɞɑɗɫ Ɏ ɖɚəɑɣəɚɘ ɔɞɚɏɑ ɔɓɘɑɜɫɑɞɝɫ əɑ ɝɞɚɗɨɖɚ 
ɛɜɑɐɛɜɔəɔɘɌɞɑɗɨɝɖɔɘɔ ɝɛɚɝɚɍəɚɝɞɫɘɔ Ɏ ɚɍɦɑɖɞɔɎəɚɘ ɝɘɧɝɗɑ, ɝɖɚɗɨɖɚ əɌ 

ɚɝəɚɎɑ ɑɏɚ ɌɏɜɑɝɝɔɎəɚɝɞɔ ɔ ɚɞɝɟɞɝɞɎɔɫ ɟɏɜɧɓɑəɔɕ ɝɚɎɑɝɞɔ, ɑɏɚ 
ɛɚɗɔɞɔɣɑɝɖɚɕ ɔ ɚɖɚɗɚɛɚɗɔɞɔɣɑɝɖɚɕ ɛɚɐɐɑɜɒɖɔ, ɐɜɟɒɑɝɖɔɡ ɔ ɐɚɎɑɜɔɞɑɗɨəɧɡ 
ɝɎɫɓɑɕ, ɖɚɞɚɜɧɑ ɑɘɟ ɟɐɌɑɞɝɫ ɟɝɞɌəɚɎɔɞɨ ɝ əɑɖɚɞɚɜɧɘɔ ɖɗɪɣɑɎɧɘɔ ɩɗɑɘɑəɞɌɘɔ 

Ɏəɟɞɜɔ ɛɚɐɜɫɐəɚɕ ɖɚɘɛɌəɔɔ. é ɝɗɟɣɔɗɚɝɨ ɞɌɖ, ɣɞɚ ɞɑɡəɚɖɜɌɞɧ 
ɏɚɝɟɐɌɜɝɞɎɑəəɚɕ ɛɜɚɘɧɤɗɑəəɚɝɞɔ - əɑɚɝɚɓəɌəəɚ ɔɗɔ ɛɜɑɐəɌɘɑɜɑəəɚ, ɛɚ 
əɑɐɌɗɨəɚɎɔɐəɚɝɞɔ ɔɗɔ ɝɗɑɐɟɫ ɓɌɖɚəɟ əɌɔɘɑəɨɤɑɏɚ ɝɚɛɜɚɞɔɎɗɑəɔɫ - ɛɚɓɎɚɗɔɗɔ 

ɝɑɍɑ ɛɚɐɐɌɞɨɝɫ Ɏɗɔɫəɔɪ ɛɑɜɝɚəɌɗɔɝɞɝɖɔɡ ɝɡɑɘ ɘɑɝɞəɧɡ ɛɜɑɐɛɜɔəɔɘɌɞɑɗɑɕ, 
ɚɍəɌɜɟɒɔɎ ɝɑɍɫ Ɏɝɑ ɍɚɗɑɑ ɛɚɏɗɚɥɑəəɧɘɔ ɝɔɝɞɑɘɚɕ ɟɛɜɌɎɗɑəɔɫ, ɚɝəɚɎɌəəɚɕ 

əɌ ɖɗɔɑəɞɑɗɔɝɞɝɖɔɡ ɖɜɔɞɑɜɔɫɡó. 
 

ȽɗɟɣɌɕ Ȱɒɑɗɧ, ɛɔɤɟɞ ɐɎɌ ɝɚɢɔɚɗɚɏɌ, ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ òɖɚəɑɢ Ɏɝɫɖɔɡ 

ɔɗɗɪɓɔɕ ɐɗɫ ɞɑɡ, ɖɞɚ Ɏɑɜɔɗ Ɏ Ɏɚɓɜɚɒɐɑəɔɑ ɏɚɝɟɐɌɜɝɞɎɑəəɚɕ ɛɜɚɘɧɤɗɑəəɚɝɞɔ 
ɝ ɌəɞɔɖɌɛɔɞɌɗɔɝɞɔɣɑɝɖɚɕ ɔ ɌəɞɔɖɚɗɚəɔɌɗɨəɚɕ ɠɟəɖɢɔɑɕ...ó  
Ȯ ɛɑɜɎɧɑ ɏɚɐɧ ɝɎɚɑɏɚ ɝɟɥɑɝɞɎɚɎɌəɔɫ Ɏ ɏ. ȰɒɑɗɌ ɖɚɘɛɌəɔɫ ANIC / ENI  

ɝɛɚɝɚɍɝɞɎɚɎɌɗɌ ɜɌɓɎɔɞɔɪ ɚɜɏɌəɔɓɚɎɌəəɚɕ ɛɜɑɝɞɟɛəɚɝɞɔ, ɩɖɚəɚɘɔɣɑɝɖɚɕ ɔ 
ɛɚɗɔɞɔɣɑɝɖɚɕ, ɛɚɚɥɜɫɫ ɚɐəɚɎɜɑɘɑəəɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ əɌɝɔɗɔɫ ɖɌɖ ɘɑɞɚɐɌ 

ɜɌɓɜɑɤɑəɔɫ ɖɚəɠɗɔɖɞɚɎ. ȶɌɖ ɟɞɎɑɜɒɐɌɪɞ Ɂɔɞɞɑə ɔ ȸɌɜɖɔɚəɔ, Ɏəɑɐɜɑəɔɑ 
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ɖɜɔɘɔəɌɗɨəɚɏɚ ɛɜɑɐɛɜɔəɔɘɌɞɑɗɨɝɞɎɌ Ɏ òɏɚɝɟɐɌɜɝɞɎɑəəɚɑ ɛɜɑɐɛɜɔɫɞɔɑó 

ɛɜɚɐɚɗɒɌɗɚɝɨ ɐɑɝɫɞɔɗɑɞɔɫɘɔ.  
 

ȭɟɖɖɌ Ɏ ɝɚɌɎɞ. (Bucca  et al .) ɛɔɝɌɗɔ Ɏ 2004  ɏɚɐɟ, ɣɞɚ ɩɞɌ ɞɑɜɜɔɞɚɜɔɫ Ɏɝɑɏɚ ɓɌ 

əɑɝɖɚɗɨɖɚ ɗɑɞ ɛɑɜɑɒɔɗɌ ɛɑɜɑɡɚɐ ɚɞ ɝɑɗɨɝɖɚɏɚ ɡɚɓɫɕɝɞɎɌ ɖ 
ɛɜɚɘɧɤɗɑəəɚɝɞɔ, ɘɌɝɤɞɌɍəɧɑ ɘɔɏɜɌɢɔɔ, ɖɜɚɎɌɎɟɪ ɜɌɝɛɜɪ 

ɛɑɜɔɠɑɜɔɕəɚɕ ɘɌɠɔɔ Ɏ 1980-ɡ ɔ 1990-ɡ ɏɚɐɌɡ, Ɍəɞɔɜɩɖɑɞəɧɑ ɘɚɍɔɗɔɓɌɢɔɔ, 
əɑɓɌɖɚəəɚɑ ɝɞɜɚɔɞɑɗɨɝɞɎɚ ɔ ɛɚɗəɚɑ ɚɞɝɟɞɝɞɎɔɑ ɖɟɗɨɞɟɜəɚɕ ɛɚɗɔɞɔɖɔ. 

 

Ƚɑɏɚɐəɫ, 55  ɗɑɞ ɝɛɟɝɞɫ, ɖəɔɏɌ ɐɎɟɡ ɝɚɢɔɚɗɚɏɚɎ Ɏɔɐɔɞɝɫ ɛɜɚɜɚɣɑɝɖɚɕ: ɩɞɚ 
ɫɝəɌɫ ɠɚɞɚɏɜɌɠɔɫ ɔɝɞɚɜɔɣɑɝɖɚɏɚ ɘɚɘɑəɞɌ, ɜɌɝɝɖɌɓɌəəɌɫ ɝ ɚɞɖɜɧɞɧɘɔ 
ɏɗɌɓɌɘɔ ɔ ɜɌɓɟɘɚɘ, ɝɎɚɍɚɐəɧɘ ɚɞ ɢɑɛɑɕ. (8, 9, 10)  

 

Ƚɛɟɝɞɫ 40 ɗɑɞ ɛɚɝɗɑ ɌəɌɗɔɓɌ, ɛɜɚɎɑɐɑəəɚɏɚ ɔ ɚɛɟɍɗɔɖɚɎɌəəɚɏɚ Ɏ 
ɛɚɐɎɑɜɏəɟɞɚɕ ɢɑəɓɟɜɑ ɖəɔɏɑ ɁɔɞɞɑəɌ ɔ ȸɌɜɖɔɚəɔ, ɍɧɎɤɔɕ ɘɟəɔɢɔɛɌɗɨəɧɕ 

ɝɚɎɑɞəɔɖ ɚɜɏɌəɔɓɌɢɔɔ Rifondazione  Comunista  ɔ ɛɜɑɛɚɐɌɎɌɞɑɗɨ ɗɔɞɑɜɌɞɟɜɧ 
Ȭɗɨɐɚ ɄɔɍɚəɌ, ɛɔɝɌɗ ɚ Ȱɒɑɗɑ ɔ ɑɑ ɒɔɞɑɗɫɡ:  

òȰɒɑɗɌ, ɖɌɖ ɔ ɓəɌɣɔɞɑɗɨəɌɫ ɣɌɝɞɨ Ƚɔɢɔɗɔɔ ɔ ɊɏɌ, ɍɧɗɌ ɛɜɑɐɚɝɞɌɎɗɑəɌ ɝɌɘɌ 
ɝɑɍɑ Ɏ ɞɑɣɑəɔɑ ɘəɚɏɔɡ ɗɑɞ. Ȯ ɞɑɣɑəɔɑ ɘəɚɏɔɡ ɗɑɞ ɞɌɘ əɌɍɗɪɐɌɗɚɝɨ 
əɑɓəɌɣɔɞɑɗɨəɚɑ ɛɜɔɝɟɞɝɞɎɔɑ ɏɚɝɟɐɌɜɝɞɎɌ. ȽɗɑɐɝɞɎɔɑɘ ɩɞɚɏɚ ɫɎɗɫɑɞɝɫ ɞɚ, ɣɞɚ 

əɌɝɑɗɑəɔɑ ɐɑɗɌɑɞ Ɏɧɍɚɜ Ɏ ɛɚɗɨɓɟ ɎɧɒɔɎɌəɔɫ. ɉɞɚ ɚɓəɌɣɌɑɞ, ɣɞɚ ɓɌɖɚəəɚɝɞɔ 
əɑ ɝɟɥɑɝɞɎɟɑɞ, Ɏɘɑɝɞɚ ɩɞɚɏɚ ɝɟɥɑɝɞɎɟɑɞ ɛɜɑɝɞɟɛəɚɝɞɨ. ȯɚɝɟɐɌɜɝɞɎɚ - ɩɞɚ 
ɏɜɚɘɖɚɑ ɝɗɚɎɚ, ɘɑɒɐɟ ɞɑɘ ɑɝɞɨ ɎɗɌɝɞɨé ɎɗɌɝɞɨ ɛɜɑɝɞɟɛəɚɝɞɔé Ȳɔɞɑɗɔ 

Ȱɒɑɗɧ é ɚɝɚɓəɌɪɞ ɝɘɑɒəɚɝɞɨ ɛɚəɫɞɔɕ ɘɑɒɐɟ ɛɚɗɔɞɔɣɑɝɖɔɘ ɖɗɌɝɝɚɘ ɔ 
ɛɜɑɝɞɟɛəɚɕ ɎɗɌɝɞɨɪ, ɘɑɒɐɟ ɛɜɚɠɑɝɝɔɚəɌɗɌɘɔ ɔ ɛɜɑɝɞɟɛəɚɕ ɎɗɌɝɞɨɪ, ɘɑɒɐɟ 

ɚɠɔɢɔɌɗɨəɚɕ ɩɖɚəɚɘɔɣɑɝɖɚɕ ɎɗɌɝɞɨɪ ɔ ɖɜɔɘɔəɌɗɨəɚɕ ɩɖɚəɚɘɔɣɑɝɖɚɕ 
ɎɗɌɝɞɨɪ. é Ȳɔɞɑɗɔ Ȱɒɑɗɧ əɌɝɞɚɜɚɒɑəɧ,é ɛɚɞɚɘɟ ɣɞɚ ɟ əɔɡ əɑɞ ɐɚɎɑɜɔɫ ɔɓ-
ɓɌ ɞɚɏɚ, ɣɞɚ ɛɜɚɤɗɚ ɘəɚɏɚ Ɏɜɑɘɑəɔ. é ȹɌɛɜɔɘɑɜ, ɞɚɞ ɠɌɖɞ, ɖɚɞɚɜɧɕ Ɏ 

ɛɚɝɗɑɐəɔɑ ɏɚɐɧ ɍɧɗ ɛɜɔəɫɞ ɛɜɚɠɝɚɪɓɌɘɔ, ɐɗɫ ɘɑəɫ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ 
ɛɚɜɌɒɑəɔɑɘ ɛɜɚɠɝɚɪɓəɚɏɚ ɐɎɔɒɑəɔɫ òȰɒɑɗɌó, ɠɌɖɞ ɛɜɔɓəɌəɔɫ ɞɚɏɚ, ɣɞɚ ɑɝɗɔ 

ɜɌɍɚɞəɔɖɔ, ɐɚɝɞɔɏəɟɎ ɛɑəɝɔɚəəɚɏɚ ɎɚɓɜɌɝɞɌ, ɚɞɖɌɓɧɎɌɪɞɝɫ ɚɞ ɞɚɏɚ, ɣɞɚ ɘɧ Ɏ 
ɚɍɔɡɚɐɑ əɌɓɧɎɌɑɘ òɎɧɡɚɐəɧɘ ɛɚɝɚɍɔɑɘó, ɞɚ ɚəɔ ɛɚɗɟɣɌɪɞ ɛɜɌɎɚ əɌɕɘɌ əɌ 
ɜɌɍɚɞɟ ɝɎɚɔɡ ɐɑɞɑɕ. Ȱɗɫ ɘɑəɫ ɩɞɚɞ ɘɑɡɌəɔɓɘ ɚɓəɌɘɑəɚɎɌɗ ɛɚɗɔɞɔɣɑɝɖɚɑ, 

ɘɚɜɌɗɨəɚɑ ɔ ɛɜɚɠɝɚɪɓəɚɑ ɛɚɜɌɒɑəɔɑó. (11) 
 

 

 
 
 

 
8. A Gela, una strada per Hytten e Marchioni, https://www.terredifrontiera.info/strada -gela-
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40 ɗɑɞ ɝɛɟɝɞɫ ɛɚɝɗɑ ɚɛɟɍɗɔɖɚɎɌəɔɫ ɖəɔɏɔ, ɝɎɚɑ ɘəɑəɔɑ ɎɧɜɌɓɔɗ ɀɔɗɔɛɛɚ 

ȶɚɗɗɟɜɌ, ɍɧɎɤɔɕ ɜɟɖɚɎɚɐɔɞɑɗɨ ȻɜɚɎɔəɢɔɔ ȶɌɗɨɞɌəɔɝɝɑɞɞɌ Ɏ 1998 -2008  
ɏɚɐɌɡ:  

òȯɗɌɎəɚɑ ɐɑɕɝɞɎɟɪɥɑɑ ɗɔɢɚ ɓɐɑɝɨ - ɐɑəɨɏɔ. ȶɚɏɐɌ ɚəɔ [əɑɠɞɫəɌɫ ɖɚɘɛɌəɔɫ] 
ɛɜɔɑɡɌɗɔ ɝɪɐɌ, əɔɖɞɚ əɑ ɓɌɐɌɗɝɫ Ɏɚɛɜɚɝɚɘ, ɣɞɚ ɘɚɒɑɞ ɝɗɟɣɔɞɨɝɫ ɝ ɐɑɜɑɎəɑɕ, 
ɘɚɜɑɘ, ɛɗɫɒɌɘɔ. ȴɘ ɛɗɌɞɔɗɔ, ɡɚɜɚɤɚ ɛɗɌɞɔɗɔ, ɛɗɌɞɔɗɔ ɝɞɚɗɨɖɚ, ɝɖɚɗɨɖɚ əɔɖɞɚ 

ɔɘ əɑ ɛɗɌɞɔɗ ɐɚ ɩɞɚɏɚ ɘɚɘɑəɞɌ. Ⱥəɔ ɛɚɖɟɛɌɗɔ ɜɌɍɚɣɟɪ ɝɔɗɟ. ȸɌɞɞɑɔ ɖɟɛɔɗ Ɏɝɑ 
ɔ ɖɟɛɔɗ ɓɌɖɚəəɚ. 

 

Ⱥəɔ ɛɜɔɑɡɌɗɔ ɛɚɖɟɛɌɞɨ ɐɑɎɝɞɎɑəəɟɪ ɓɑɘɗɪ, ɓəɌɫ, ɣɞɚ ɝɚɍɔɜɌɪɞɝɫ ɑɑ 
ɚɛɟɝɞɚɤɔɞɨ, ɛɚɞɚɘɟ ɣɞɚ ɞɌɖɚɎɌ ɍɧɗɌ ɖɟɗɨɞɟɜɌ ɞɚɏɚ Ɏɜɑɘɑəɔ, ɔ ɚəɔ ɩɞɚ ɓəɌɗɔ. 

Ⱥəɔ Ɏɧɜɧɗɔ ɖɚɗɚɐɢɧ ɔ ɓəɌɗɔ, ɣɞɚ ɎɧɗɔɎɌɪɞ ɞɟɐɌ ɣɔɝɞɧɕ ɫɐ. Ⱥəɔ ɛɜɔɤɗɔ 
ɝɚɓəɌɞɑɗɨəɚ ɝɐɑɗɌɞɨ ɩɞɚ. Ȼɚɩɞɚɘɟ ɠɌɖɞɚɜɚɘ, ɖɚɞɚɜɧɕ ɛɜɔɎɑɗ ɖ ɩɞɚɘɟ ɛɜɚɢɑɝɝɟ 
ɚɛɟɝɞɚɤɑəɔɫ, ɝɞɌɗɌ ɩɖɚəɚɘɔɖɌ, ɐɑəɨɏɔ. é  

Ȼɚɩɞɚɘɟ ɝɚɛɜɚɞɔɎɗɑəɔɫ əɑ ɍɧɗɚ.  
ɀɌɖɞɔɣɑɝɖɔ, ɚəɔ ɛɚɝɞɜɚɔɗɔ ȹɑɠɞɑɛɑɜɑɜɌɍɌɞɧɎɌɪɥɔɕ ȳɌɎɚɐ Ɏ ɢɑəɞɜɑ 

ɏɚɜɚɐɌ. Ȯɘɑɝɞɚ ɞɚɏɚ, ɣɞɚɍɧ ɝɐɑɗɌɞɨ ɩɞɚ ɛɜɫɘɚ Ɏɚɓɗɑ ɏɚɜɚɐɌ, ɚəɔ ɘɚɏɗɔ ɍɧ 

ɝɐɑɗɌɞɨ ɩɞɚ əɑɘəɚɏɚ ɐɌɗɨɤɑ, ɛɚ ɖɜɌɕəɑɕ ɘɑɜɑ Ɏ 10 ɖɘ, əɚ ɚəɔ ɝɐɑɗɌɗɔ ɩɞɚ 
ɛɜɫɘɚ Ɏɚɓɗɑ ɏɚɜɚɐɌ, ɛɚɩɞɚɘɟ ɖɌɖ ɞɚɗɨɖɚ Ɏɑɞɑɜ ɝɞɔɡɌɑɞ, ɘɧ ɣɟɎɝɞɎɟɑɘ Ɏɚəɨ 

ɛɚɎɝɪɐɟ. é  
Ⱥəɔ ɞɌɖɒɑ ɍɧɗɔ ɓɌɔəɞɑɜɑɝɚɎɌəɧ Ɏ ɜɌɍɚɣɑɕ ɝɔɗɑ, ɛɚɝɖɚɗɨɖɟ ɞɜɌəɝɛɚɜɞ əɑ 

ɍɧɗ ɞɌɖ ɤɔɜɚɖɚ ɜɌɝɛɜɚɝɞɜɌəɑə. Ȯ ɞɚ Ɏɜɑɘɫ ɘəɚɏɔɑ ɡɚɐɔɗɔ ɛɑɤɖɚɘ, əɑɖɚɞɚɜɧɑ 

ɑɓɐɔɗɔ əɌ ɎɑɗɚɝɔɛɑɐɌɡ ɔɗɔ ɘɚɛɑɐɌɡ. ȹɑ ɍɧɗɚ ɐɌɒɑ ɏɚɜɚɐɝɖɚɏɚ ɌɎɞɚɍɟɝɌ, 
ɛɚɩɞɚɘɟ əɌɗɔɣɔɑ ȳɌɎɚɐɌ ɛɚɍɗɔɓɚɝɞɔ ɚɍɗɑɏɣɌɗɚ ɛɑɜɑɐɎɔɒɑəɔɑó. (11) 

 

ɀɔɗɔɛɛɚ ȶɚɗɗɟɜɌ ɜɌɓɘɧɤɗɫɑɞ ɚ ȹɑɠɞɑɛɑɜɑɜɌɍɌɞɧɎɌɪɥɑɘ ȳɌɎɚɐɑ:  
òȹɌɝ ɛɜɑɐɌɗɔ, ɛɚɞɚɘɟ ɣɞɚ ɚəɔ ɛɜɔɤɗɔ ɔ ɚɛɟɝɞɚɤɔɗɔ ɞɑɜɜɔɞɚɜɔɪ, 

ɩɖɚəɚɘɔɖɟ, əɚ ɘɧ ɍɚɗɨɤɑ əɑ ɘɚɒɑɘ Ɏɑɜəɟɞɨɝɫ əɌɓɌɐ. Ƚɑɏɚɐəɫ ɟɒɑ əɑɎɚɓɘɚɒəɚ 

Ɏɑɜəɟɞɨ əɌɓɌɐ ɞɑ ɐɑɎɝɞɎɑəəɧɑ ɛɗɫɒɔ, ɖɚɞɚɜɧɑ ɍɧɗɔ ɞɚɏɐɌ, ɛɚɩɞɚɘɟ ɘɧ 
ɚɍɫɓɌəɧ ɐɎɔɏɌɞɨɝɫ Ɏɛɑɜɑɐ ɝ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɕ Ȼɜɚɘɧɤɗɑəəɚɝɞɨɪ, əɚ ɚəɌ 

ɛɚɖɔɐɌɑɞ əɌɝ, ɔ ɞɑɛɑɜɨ Ɏɝɫ ɏɜɟɛɛɌ ENI  ɛɜɚɎɑɗɌ ɐɑɘɚɍɔɗɔɓɌɢɔɪ, ɚəɌ 
ɐɑɘɚəɞɔɜɚɎɌɗɌ ɛɚɣɞɔ Ɏɝɑ, ɚɝɞɌɎɔɗɌ ɞɚɗɨɖɚ ȹɑɠɞɑɛɑɜɑɜɌɍɌɞɧɎɌɪɥɔɕ ȳɌɎɚɐ, 
ɎɧɝɚɖɚɛɜɚɔɓɎɚɐɔɞɑɗɨəɧɕ ɝɑɖɞɚɜ ɐɗɫ əɔɡ, ɛɚɞɚɘɟ ɣɞɚ ɚə ɛɜɚɔɓɎɚɐɔɞ ɘəɚɏɚ, əɚ 

ɚəɔ ɐɑɘɚəɞɔɜɚɎɌɗɔ Ɏɝɪ ɡɔɘɔɪ. Ⱥəɔ ɛɚɗəɚɝɞɨɪ ɛɚɖɔəɟɗɔ ɞɑɜɜɔɞɚɜɔɪ, ɔ ɚəɔ 
ɍɜɚɝɔɗɔ ɑɑ ɚɛɟɝɞɚɤɑəəɚɕ.  

Ⱦɑɛɑɜɨ əɌɘ ɛɜɑɐɝɞɚɔɞ ɛɜɚɒɔɞɨ ɞɜɔɐɢɌɞɨ ɗɑɞ, ɣɞɚɍɧ ɎɚɝɝɞɌəɚɎɔɞɨ ɩɞɟ 
ɞɑɜɜɔɞɚɜɔɪ, ɝɗɑɐɟɫ ɛɗɌəɌɘ ɎɚɝɝɞɌəɚɎɗɑəɔɫ. ȹɚ ɩɞɚ ɚɞɎɜɌɞɔɞɑɗɨəɚ, ɛɚɞɚɘɟ ɣɞɚ 
ɩɞɚ ɚɓəɌɣɌɑɞ, ɣɞɚ ɫ ɚɝɞɌɎɗɫɪ ɎɌɘ ɓɌɏɜɫɓəɑəɔɑ, ɫɐɧ, ɔ ɐɌɪ ɎɌɘ ɐɑəɨɏɔ, 

ɣɞɚɍɧ Ɏɧ ɔɓɍɌɎɔɗɔɝɨ ɚɞ ɫɐɌ, ɓəɌɫ, ɣɞɚ ɛɚɝɗɑ ɞɚɏɚ, ɖɌɖ ɫ ɚɞ əɑɏɚ ɔɓɍɌɎɗɪɝɨ, 
ɚɝɞɌəɑɞɝɫ ɛɟɝɞɧəɫ. ɉɞɚ ɚɣɑəɨ ɛɗɚɡɚ, ɛɚɞɚɘɟ ɣɞɚ əɌɘ əɑɣɑɘ ɍɟɐɑɞ ɩɞɚ 
ɓɌɘɑəɔɞɨ, ɑɝɗɔ ɘɧ əɑ ɛɚɝɞɜɚɔɘ ɛɜɚɑɖɞɧ ɜɌɓɎɔɞɔɫ əɌ ɍɟɐɟɥɑɑ, ɔɝɡɚɐɫ ɔɓ 

ɝɔɞɟɌɢɔɔ Ɏ ɝɔɗɨəɚɕ ɝɞɑɛɑəɔ ɐɑɏɜɌɐɔɜɚɎɌɎɤɑɕ, ɖɌɖ ɝ ɩɖɚɗɚɏɔɣɑɝɖɚɕ, ɞɌɖ ɔ 
ɝ ɩɖɚəɚɘɔɣɑɝɖɚɕ ɞɚɣɖɔ ɓɜɑəɔɫó. 

 

ȮɎɑɐɑəəɧɕ Ɏ ɩɖɝɛɗɟɌɞɌɢɔɪ Ɏ 1965  ɏɚɐɟ, ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɕ ȶɚɘɛɗɑɖɝ Ɏ ɏ. 
ȰɒɑɗɌ Ɏɝɖɚɜɑ ɝɞɌɗ ɚɐəɔɘ ɔɓ ɖɜɟɛəɑɕɤɔɡ Ɏ ȱɎɜɚɛɑ. ȺɐəɌɖɚ ɢɑəɌ 

ɛɜɚɘɧɤɗɑəəɚɏɚ ɜɌɓɎɔɞɔɫ ɚɖɌɓɌɗɌɝɨ ɐɎɟɫɖɚɕ: ɝ ɚɐəɚɕ ɝɞɚɜɚəɧ, ɝɚɓɐɌəɔɑ 
ɛɑɜɎɚəɌɣɌɗɨəɚɕ ɓɌəɫɞɚɝɞɔ ɐɗɫ 10õ000 ɜɌɍɚɣɔɡ, ɝ ɐɜɟɏɚɕ - ɎɜɑɐəɌɫ ɔ ɚɛɌɝəɌɫ 
ɔəɐɔɎɔɐɟɌɗɨəɌɫ ɔ ɖɚɗɗɑɖɞɔɎəɌɫ ɝɐɑɗɨəɌɫ ɜɌɍɚɞɌ (ɣɑɘ ɍɚɗɨɤɑ 

ɜɌɍɚɞɌɑɤɨ, ɞɑɘ ɍɚɗɨɤɑ ɛɚɗɟɣɌɑɤɨ), Ɍ ɞɌɖɒɑ ɚɛɟɝɞɚɤɑəɔɑ ɛɜɑɖɜɌɝəɚɕ 
Ȱɚɗɔəɧ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ ɝ ɑɑ Ɏɧɝɚɖɔɘɔ ɐɪəɌɘɔ ɔ ɝɜɑɐɔɓɑɘəɚɘɚɜɝɖɚɕ 
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ɜɌɝɞɔɞɑɗɨəɚɝɞɨɪ. Ȯ ɛɑɜɔɚɐ ɝ 1974 ɛɚ 1977 ɏɚɐɧ ɣɔɝɗɑəəɚɝɞɨ ɜɌɍɚɣɑɕ ɝɔɗɧ 

ɝɚɖɜɌɞɔɗɌɝɨ, Ɍ Ɏ ɛɑɜɔɚɐ ɝ 1978 ɛɚ 1983 ɏɚɐɧ əɌɝɞɟɛɔɗ ɖɜɔɓɔɝ, ɛɜɔɎɑɐɤɔɕ ɖ 
ɓɌɖɜɧɞɔɪ ɘəɚɏɔɡ ɢɑɡɚɎ.  

Ȼɚ ɛɜɚɤɑɝɞɎɔɔ 60 ɗɑɞ əɌ ɞɑɜɜɔɞɚɜɔɔ əɌɍɗɪɐɌɑɞɝɫ ɚɣɑɎɔɐəɌɫ ɐɑɏɜɌɐɌɢɔɫ 
ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ, ɌəɚɘɌɗɨəɧɑ ɛɚɖɌɓɌɞɑɗɔ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɞɌɖɔɘɔ 
ɛɌɞɚɗɚɏɔɫɘɔ, ɖɌɖ ɛɚɜɚɖɔ ɜɌɓɎɔɞɔɫ əɚɎɚɜɚɒɐɑəəɧɡ, ɌɝɞɘɌ, ɜɌɖ ɗɑɏɖɔɡ, 

ɒɑɗɟɐɖɌ, ɞɚɗɝɞɚɕ ɖɔɤɖɔ ɔ ɐɜɟɏɔɑ ɍɚɗɑɓəɔ. ȽɗɟɣɌɔ ɛɚɜɚɖɚɎ ɜɌɓɎɔɞɔɫ, 
ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəəɧɑ əɌ ɞɑɜɜɔɞɚɜɔɔ Ȱɒɑɗɧ, ɞɌɖɔɑ ɖɌɖ ɏɔɛɚɝɛɌɐɔɫ, Ɏ 6 ɜɌɓ 
ɛɜɑɎɧɤɌɪɞ ɝɜɑɐəɔɑ ɛɚɖɌɓɌɞɑɗɔ, ɝɚɏɗɌɝəɚ ɐɌəəɧɘ ȻɜɚɖɟɜɌɞɟɜɧ. 

 

ȶɌɖɚɎɌ ɌɗɨɞɑɜəɌɞɔɎɌ əɑɠɞɑɡɔɘɔɣɑɝɖɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ?  

Ȼɚ ɘəɑəɔɪ ȰɒɚɎɌəəɔ ɀɑɜɜɚ, ɏɑəɑɜɌɗɨəɚɏɚ ɝɑɖɜɑɞɌɜɫ 
ȻɜɚɠɑɝɝɔɚəɌɗɨəɚɏɚ ȽɚɪɓɌ CGIL  ȰɒɑɗɌ,  
òȬɗɨɞɑɜəɌɞɔɎɚɕ ɘɚɏɗɚ ɍɧ ɝɞɌɞɨ ɟɗɟɣɤɑəɔɑ ɝɚɝɞɚɫəɔɫ Ɍɜɡɑɚɗɚɏɔɣɑɝɖɔɡ 

ɢɑəəɚɝɞɑɕ Ȱɒɑɗɧ... , ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɞɟɜɔɝɞɔɣɑɝɖɌɫ ɢɑɛɚɣɖɌ, ɝɎɫɓɌəəɌɫ ɝ 
ɛɑɜɑɚɢɑəɖɚɕ ɑɏɚ ɔɝɞɚɜɔɔ. ȰɒɑɗɌ ɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɝɌɘɧɡ əɑɚɍɧɣəɧɡ ɏɚɜɚɐɚɎ 
Ɏ ȴɞɌɗɔɔ ɝ ɞɚɣɖɔ ɓɜɑəɔɫ Ɍɜɡɑɚɗɚɏɔɣɑɝɖɚɏɚ ɍɚɏɌɞɝɞɎɌ, əɚ ɩɞɚ 

Ɍɜɡɑɚɗɚɏɔɣɑɝɖɚɑ ɍɚɏɌɞɝɞɎɚ ɝɞɌɎɔɞɝɫ əɌ Ɏɞɚɜɚɑ, ɞɜɑɞɨɑ ɘɑɝɞɚ, ɛɚɞɚɘɟ ɣɞɚ əɌ 
ɛɑɜɎɚɘ ɘɑɝɞɑ ɝɞɚɔɞ ɘɚəɝɞɜ - ȹɑɠɞɑɛɑɜɑɜɌɍɌɞɧɎɌɪɥɔɕ ȳɌɎɚɐó. (11)  

 

Ȯ ɞɑɣɑəɔɑ əɑɝɖɚɗɨɖɔɡ ɐɑɝɫɞɔɗɑɞɔɕ, ɖɌɖ ɛɔɤɟɞ Ƀɑɜəɔɗɨɫɏɚ Ɏ ɝɚɌɎɞ.,  (2008)  
(Cernigliago  et al .), ɜɌɝɞɟɥɔɕ ɛɜɚɘɧɤɗɑəəɧɕ ɛɜɑɝɝɔəɏ ɎɧɓɎɌɗ ɜɫɐ 

ɝɚɢɔɌɗɨəɧɡ, ɩɖɚɗɚɏɔɣɑɝɖɔɡ ɔ ɘɑɐɔɢɔəɝɖɔɡ ɛɜɚɍɗɑɘ, ɖɚɞɚɜɧɑ ɛɜɔɎɑɗɔ ɖ 
ɓɌɏɜɫɓəɑəɔɪ ɘɚɜɫ, ɏɔɍɑɗɔ ɜɧɍ ɔ ɐɑɠɚɜɘɌɢɔɫɘ ɔɡɞɔɚɠɌɟəɧ, 
ɜɌɝɛɜɚɝɞɜɌəɑəɔɪ ɝɜɑɐɔ ɘɑɝɞəɚɏɚ əɌɝɑɗɑəɔɫ ɛɚɜɚɖɚɎ ɜɌɓɎɔɞɔɫ, 

ɛɜɑɎɧɤɌɪɥɔɡ ɚɍɗɌɝɞəɧɑ ɛɚɖɌɓɌɞɑɗɔ, ɛɚɎɧɤɑəəɚɕ ɝɘɑɜɞəɚɝɞɔ ɚɞ ɚɛɟɡɚɗɑɕ 
ɍɜɚəɡɚɎ, ɗɑɏɖɔɡ ɔ ɛɗɑɎɜɧ, Ɍ ɞɌɖɒɑ ɚɞ ɘəɚɒɑɝɞɎɑəəɚɕ ɘɔɑɗɚɘɧ. (12)  

 

8 ɘɌɜɞɌ 2002 ɏɚɐɌ ɏɌɓɑɞɌ òLa Stampa ó Ɏ ɝɞɌɞɨɑ òȻɟɞɑɤɑɝɞɎɔɑ Ɏ əɚɎɧɕ ȾɑɡɌɝ 
ȹɑɠɞɑɡɔɘɔɔó ɛɔɝɌɗɌ:  

òȰɌ ɖɞɚ ɘɚɏ ɝɑɍɑ ɛɜɑɐɝɞɌɎɔɞɨ, ɝɚɜɚɖ ɗɑɞ ɞɚɘɟ əɌɓɌɐ, ɣɞɚ ɘɑɣɞɌ ɚ 
ɝɔɢɔɗɔɕɝɖɚɘ ɝɚɢɔɌɗɨəɚɘ ɜɌɓɎɔɞɔɔ, ɘɔɠ ɚ òəɚɎɚɘ ȾɑɡɌɝɑó ɏɚɝɛɚɐɔəɌ ɉəɜɔɖɚ 
ȸɌɞɞɑɔ, ɝɞɌəɑɞ ɩɞɔɘ ɟɒɌɝəɧɘ ɍɟɘɑɜɌəɏɚɘ ɝɑɏɚɐəɫɤəɑɏɚ ɐəɫó. (5) 

 
 

 
 
 

 
 
 

 
 

 
 
 

 
12. Pietro Saitta, Il petrolio e la paura. Popolaz ioni, spazio e altra economia nelle aree a rischio  

siciliane, ARACNE Editrice S.r.l., 2010, 123 pp.  
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ȯȷȬȮȬ 2 

   Ⱦɑɜɜɔɞɚɜɔɫ ȹɌɢɔɚəɌɗɨəɚɏɚ ȳəɌɣɑəɔɫ, S.I .N. Ɏ ɏ.ȰɒɑɗɌ 
Ȯ ɝɎɫɓɔ ɝ ɓɌɏɜɫɓəɑəɔɑɘ, ɎɧɓɎɌəəɧɘ ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɘ ȶɚɘɛɗɑɖɝɚɘ Ɏ ɏ. 

ȰɒɑɗɌ, ɛɚɝɞɜɚɑəəɚɘ Ɏ 196 5  ɏɚɐɟ, ɛɚɝɞɌəɚɎɗɑəɔɑ ȽɚɎɑɞɌ ȸɔəɔɝɞɜɚɎ Ɏ 
ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ȳɌɖɚəɚɘ 349/86 ɚɍɦɫɎɔɗɚ 30.11.1990  ɏ. ɞɑɜɜɔɞɚɜɔɪ ɏ.ɏ. 
ȰɒɑɗɌ, ȭɟɞɑɜɌ ɔ ȹɔɤɑɘɔ òȳɚəɚɕ ɝ ɛɚɎɧɤɑəəɧɘ ɜɔɝɖɚɘ ɩɖɚɗɚɏɔɣɑɝɖɚɏɚ 

ɖɜɔɓɔɝɌó. (ȼɔɝɟəɖɔ 1 ɔ 2). ȿɖɌɓɚɘ ʈ 115  ɚɞ 13.08.2010  ɏ. ɘɟəɔɢɔɛɌɗɔɞɑɞɧ ɏ.ɏ. 
ȰɒɑɗɌ, ȭɟɞɑɜɌ ɔ ȹɔɤɑɘɔ, ɖɚɞɚɜɧɑ ɛɚɛɌɐɌɪɞ Ɏ ɓɚəɟ ɝɜɑɐəɑɕ ɝɑɕɝɘɔɣəɚɝɞɔ, 
ɍɧɗɔ Ɏɖɗɪɣɑəɧ Ɏ ɝɚɝɞɌɎ Ȼɜɚɘɧɤɗɑəəɚɕ ȳɚəɧ ɏ. ȰɒɑɗɌ.  

ȽɚɏɗɌɝəɚ ȳɌɖɚəɟ ʈ 389 ɚɞ 1986 ɏɚɐɌ ɞɑɜɜɔɞɚɜɔɫ ɘɚɒɑɞ ɍɧɞɨ ɚɛɜɑɐɑɗɑəɌ ɖɌɖ 
ɔɘɑɪɥɌɫ  òɛɚɎɧɤɑəəɧɕ ɜɔɝɖ ɩɖɚɗɚɏɔɣɑɝɖɚɏɚ ɖɜɔɓɔɝɌó, ɑɝɗɔ əɌ əɑɕ 

ɛɜɚɔɝɡɚɐɫɞ ɝɑɜɨɑɓəɧɑ ɔɓɘɑəɑəɔɫ ɩɖɚɗɚɏɔɣɑɝɖɚɏɚ ɜɌɎəɚɎɑɝɔɫ Ɏ ɎɚɐɚɑɘɌɡ, 
Ɍɞɘɚɝɠɑɜɑ ɔɗɔ ɛɚɣɎɑ, ɛɜɑɐɝɞɌɎɗɫɪɥɔɑ ɜɔɝɖ ɐɗɫ əɌɝɑɗɑəɔɫ ɔ ɚɖɜɟɒɌɪɥɑɕ 
ɝɜɑɐɧ. 

 
ȼɔɝɟəɚɖ 1. ȳɚəɌ ɝ ɛɚɎɧɤɑəəɧɘ ɜɔɝɖɚɘ ɩɖɚɗɚɏɔɣɑɝɖɚɏɚ ɖɜɔɓɔɝɌ  
əɌ ɞɑɜɜɔɞɚɜɔɔ ɏ.ɏ. ȰɒɑɗɌðȭɟɞɑɜɌ-ȹɔɤɑɘɔ (ɜɚɓɚɎɧɕ ɢɎɑɞ) (13) 

 

 
ȼɔɝɟəɚɖ 2. ȳɚəɌ ɝ ɛɚɎɧɤɑəəɧɘ ɜɔɝɖɚɘ ɩɖɚɗɚɏɔɣɑɝɖɚɏɚ ɖɜɔɓɔɝɌ  

(ɖɜɌɝəɧɕ ɢɎɑɞ) ɔ ɗɚɖɌɗɨəɧɑ ɞɑɜɜɔɞɚɜɔɔ (ɝɔəɔɕ ɢɎɑɞ). (13) 
 

13. Environmental Pollution in Gela area, in WHO Book òHuman Health in Areas with Industrial 

Contaminationó, Editor Mudu P., Terracini B., Martuzzi M., nov. 2014, 381 pp.  
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Ȯ ɓɚəɑ ɛɚɎɧɤɑəəɚɏɚ ɜɔɝɖɌ ɛɜɚɒɔɎɌɑɞ (ɐɌəəɧɑ əɌ 2001  ɏ.):  

ɏ. ȰɒɑɗɌ ð 72õ590 
ɏ. ȹɔɤɑɘɔ ð 27õ585 

ɏ. ȭɟɞɑɜɌ ð 5õ368 
Ȯɝɑɏɚ: 105'543 ɣɑɗɚɎɑɖ 
ȺɍɥɌɫ ɣɔɝɗɑəəɚɝɞɨ əɌɝɑɗɑəɔɫ Ɏ 19 ɏɚɜɚɐɌɡ ɗɚɖɌɗɨəɧɡ ɞɑɜɜɔɞɚɜɔɕ (ɝɔəɔɕ 

ɢɎɑɞ) əɌɝɣɔɞɧɎɌɑɞ 323'767 ɣɑɗɚɎɑɖ. (ȼɔɝɟəɚɖ 2) 
 

17 ɫəɎɌɜɫ 1995 ɏɚɐɌ ɍɧɗ ɚɛɟɍɗɔɖɚɎɌə òȻɗɌə ɛɚ ɚɣɔɝɞɖɑ ɞɑɜɜɔɞɚɜɔɔ 

ȻɜɚɎɔəɢɔɔ ȶɌɗɨɞɌəɔɝɝɑɞɞɌ - ȮɚɝɞɚɣəɌɫ Ƚɔɢɔɗɔɫó, Ɏ ɖɚɞɚɜɚɘ ɍɧɗɔ 
Ɏɧɐɑɗɑəɧ 22 ɓɚəɧ, ɛɚɐɗɑɒɌɥɔɑ ɍɚəɔɠɔɖɌɢɔɔ əɌ ɞɑɜɜɔɞɚɜɔɔ Ȱɒɑɗɧ.  

ȯɜɌəɔɢɧ Ⱦɑɜɜɔɞɚɜɔɔ ȹɌɢɔɚəɌɗɨəɚɏɚ ȳəɌɣɑəɔɫ (S.I .N.), ɖɚɞɚɜɌɫ 
ɛɚɗəɚɝɞɨɪ əɌɡɚɐɔɞɝɫ Ɏ ɘɟəɔɢɔɛɌɗɔɞɑɞɑ ɏ.ȰɒɑɗɌ Ɏ ȻɜɚɎɔəɢɔɔ 
ȶɌɗɨɞɌəɔɝɝɑɞɞɌ, ɍɧɗɔ ɚɍɚɓəɌɣɑəɧ Ɏ ɜɌɘɖɌɡ ȳɌɖɚəɌ 426 Ɏ 1998  ɏɚɐɟ. ȻɗɚɥɌɐɨ 

ɞɑɜɜɔɞɚɜɔɔ ɝɚɝɞɌɎɗɫɑɞ ɚɖɚɗɚ 5õ378  ɏɌ, ɔɓ ɖɚɞɚɜɧɡ 795 ɏɌ ɜɌɝɛɚɗɚɒɑəɧ əɌ 
ɝɟɤɑ, ɔ ɚɖɚɗɚ 4õ583 ɏɌ əɌ ɘɚɜɑ. (ȼɔɝɟəɚɖ 3)  
ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɕ ȶɚɘɛɗɑɖɝ ɍɧɗ ɛɚɝɞɜɚɑə ɛɜɔɘɑɜəɚ Ɏ 1 ɖɘ əɌ ɓɌɛɌɐ ɚɞ 

ɏɚɜɚɐɌ ȰɒɑɗɌ ɔ ɜɌɝɛɚɗɚɒɑə əɌ ɛɚɍɑɜɑɒɨɑ ɘɑɒɐɟ ɟɝɞɨɑɘ ȼɑɖɔ ȰɒɑɗɌ ɔ 
Ɏɚɝɞɚɣəɑɑ, Ɏ 5,5 ɖɘ ɚɞ ɟɝɞɨɫ ȼɑɖɔ ȬɖɌɞɑ. ȸɚɜɝɖɌɫ ɛɚɎɑɜɡəɚɝɞɨ ɚɡɎɌɞɧɎɌɑɞ 

ɞɑɜɜɔɞɚɜɔɪ ɘɑɒɐɟ ȼɑɖɌɘɔ ȯɌɞɞɌəɚ ɔ Ȱɔɜɔɗɗɚ. 
 

Ȼɟəɖɞ 2 ȻɚɝɞɌəɚɎɗɑəɔɫ ȽɚɎɑɞɌ ȸɔəɔɝɞɜɚɎ əɚɘɑɜ 471/99 ɚɛɜɑɐɑɗɫɑɞ 

ɐɌəəɧɕ ɟɣɌɝɞɚɖ ɖɌɖ ɓɌɏɜɫɓəɑəəɧɕ, ɞɚ ɑɝɞɨ ɩɞɚ òɟɣɌɝɞɚɖ, əɌ ɖɚɞɚɜɚɘ ɟɜɚɎɑəɨ 
ɓɌɏɜɫɓəɑəɔɫ ɔɗɔ ɡɔɘɔɣɑɝɖɔɡ, ɠɔɓɔɣɑɝɖɔɡ ɔɗɔ ɍɔɚɗɚɏɔɣɑɝɖɔɡ ɔɓɘɑəɑəɔɕ 
ɛɚɣɎɧ ɔɗɔ əɑɐɜ, ɛɚɎɑɜɡəɚɝɞəɧɡ ɔɗɔ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ɘɚɒɑɞ ɍɧɞɨ ɞɌɖɔɘ, ɣɞɚ ɩɞɚ 

ɝɚɓɐɌɑɞ ɚɛɌɝəɚɝɞɨ ɐɗɫ ɓɐɚɜɚɎɨɫ əɌɝɑɗɑəɔɫ ɔɗɔ ɐɗɫ ɛɜɔɜɚɐəɚɕ ɔɗɔ 
ɔɝɖɟɝɝɞɎɑəəɚɕ ɝɜɑɐɧó.  
ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɕ ȶɚɘɛɗɑɖɝ ɝɞɌɗ ɛɜɔɣɔəɚɕ ɓɌɏɜɫɓəɑəɔɫ ɛɚɣɎɧ ɔ 

ɏɜɟəɞɚɎɧɡ Ɏɚɐ ɞɫɒɑɗɧɘɔ ɘɑɞɌɗɗɌɘɔ, ɞɌɖɔɘɔ ɖɌɖ ɘɧɤɨɫɖ, ɝɑɗɑə, ɜɞɟɞɨ, 
əɔɖɑɗɨ, ɝɎɔəɑɢ, ɖɌɐɘɔɕ, ɒɑɗɑɓɚ ɔ ɘɌɜɏɌəɑɢ, ɌɜɚɘɌɞɔɣɑɝɖɔɘɔ 

ɟɏɗɑɎɚɐɚɜɚɐɌɘɔ, ɖɌəɢɑɜɚɏɑəəɧɘɔ ɡɗɚɜɔɜɚɎɌəəɧɘɔ ɝɚɑɐɔəɑəɔɫɘɔ, 
ɌɘɘɔɌɖɚɘ, ɍɑəɓɚɗɚɘ, ɞɚɗɟɚɗɚɘ ɔ ɛɚɗɔɡɗɚɜɔɜɚɎɌəəɧɘɔ ɍɔɠɑəɔɗɌɘɔ 
(PCB). ȶɜɚɘɑ ɞɚɏɚ, ɛɜɚɔɓɚɤɗɚ ɓɌɏɜɫɓəɑəɔɑ ɛɜɔɍɜɑɒəɚɕ ɘɚɜɝɖɚɕ ɓɚəɧ ɔɓ-ɓɌ 

ɝɍɜɚɝɌ ɞɑɡəɚɗɚɏɔɣɑɝɖɚɕ Ɏɚɐɧ, ɚɍɜɌɓɟɪɥɑɕɝɫ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɐɑɫɞɑɗɨəɚɝɞɔ 
Ȼɜɚɘɧɤɗɑəəɚɏɚ ɂɑəɞɜɌ, ɔ Ɏɚɐɧ, ɓɌɍɔɜɌɑɘɚɕ ɐɗɫ ɚɡɗɌɒɐɑəɔɫ ɞɟɜɍɔə.  

ȳɌɏɜɫɓəɑəɔɑ ɚɖɌɓɌɗɚ ɝɑɜɨɑɓəɚɑ Ɏɗɔɫəɔɑ əɌ ɓɐɚɜɚɎɨɑ əɌɝɑɗɑəɔɫ ɔ əɌ 
ɘɑɝɞəɟɪ ɠɌɟəɟ ɔ ɠɗɚɜɟ. 
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ȼɔɝɟəɚɖ 3. S.I.N. ɏ.ȰɒɑɗɌ, ɒɑɗɞɌɫ ɗɔəɔɫ, Ɏəɔɓɟ: ɘɚɜɝɖɌɫ ɓɚəɌ, 

ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɕ ɂɑəɞɜ ɏ. ȰɒɑɗɌ, ɘɟɝɚɜəɧɑ ɝɎɌɗɖɔ, ɝɛɜɌɎɌ ð Ȯɚɐəɚ-
ȭɚɗɚɞəɧɑ ȿɏɚɐɨɫ ȼɌɘɝɌɜ, SIC, ZPS ɔ Ȼɜɔɜɚɐəɧɕ ȳɌɛɚɎɑɐəɔɖ ȭɔɎɔɑɜɑ-ɐɔ-

ȰɒɑɗɌ. (14) 
 

Ȼɑɜɔɘɑɞɜ S.I .N. ɏ.ȰɒɑɗɌ ɎɖɗɪɣɌɑɞ Ɏ ɝɑɍɫ: 

-ɘəɚɏɚɛɜɚɠɔɗɨəɧɕ Ȼɜɚɘɧɤɗɑəəɧɕ ɂɑəɞɜ ɝ ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɘɔ 
ɘɚɥəɚɝɞɫɘɔ (VERSALIS  ɔɗɔ ɍɧɎɤɌɫ ɖɚɘɛɌəɔɫ POLIMERI  EUROPA, ISAF  Ɏ 
ɝɞɌɐɔɔ ɗɔɖɎɔɐɌɢɔɔ, ɏɐɑ ɛɜɚɔɓɎɚɐɔɗɔɝɨ ɝɑɜəɌɫ ɔ ɠɚɝɠɚɜəɌɫ ɖɔɝɗɚɞɌ, ENI  

REWIND  ɔɗɔ ɍɧɎɤɌɫ ɖɚɘɛɌəɔɫ SYNDIAL , ECORIGEN , ENICHEM  ANIC  ɛɚ 
ɛɜɚɔɓɎɚɐɝɞɎɟ ɚɝəɚɎəɧɡ ɡɔɘɔɣɑɝɖɔɡ ɛɜɚɐɟɖɞɚɎ, ɞɌɖɔɡ ɖɌɖ ɩɞɔɗɑə, 

Ɍɖɜɔɗɚəɔɞɜɔɗ, ɏɗɔɖɚɗɔ, ENICHEM  POLIMERI  ɛɚ ɛɜɚɔɓɎɚɐɝɞɎɟ ɛɚɗɔɩɞɔɗɑəɌ, 
ENICHEM  Agricoltura  ɛɚ ɛɜɚɔɓɎɚɐɝɞɎɟ ɟɐɚɍɜɑəɔɕ);  
- ɖɚɘɛɌəɔɔ ɛɚ ɐɚɍɧɣɑ ɔ ɛɑɜɑɜɌɍɚɞɖɑ ɝɧɜɚɕ əɑɠɞɔ (ENI MED , ȹɑɠɞɑ-

ȻɑɜɑɜɌɍɌɞɧɎɌɪɥɔɕ ȳɌɎɚɐ ȰɒɑɗɌ);  
- əɑɠɞɑɡɜɌəɔɗɔɥɌ ɔ ɝɎɫɓɌəəɧɑ ɝ əɔɘɔ ɞɜɟɍɚɛɜɚɎɚɐɧ (3 əɑɠɞɑɝɍɚɜəɧɡ ɛɟəɖɞɌ 
AGIP, əɑɠɞɑɍɌɓɌ AGIP Ponte  Dirillo , ɟɝɞɌəɚɎɖɔ GELA GAS ɔ SNAM);  

- ɛɚɗɔɏɚəɧ ɛɜɚɘɧɤɗɑəəɧɡ ɚɞɡɚɐɚɎ;  
- ɘɚɜɝɖɌɫ ɓɚəɌ ɘɑɒɐɟ ɟɝɞɨɑɘ ɜɟɣɨɫ ȯɌɞɞɌəɚ ɔ ɜɟɣɨɫ Ȱɔɜɔɗɗɚ ɔɗɔ ȬɖɌɞɑ; -

Ȯɚɐəɚ-ȭɚɗɚɞəɧɑ ȿɏɚɐɨɫ ɘɑɒɐɟəɌɜɚɐəɚɏɚ ɓəɌɣɑəɔɫ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ 
ȼɌɘɝɌɜɝɖɚɕ ȶɚəɎɑəɢɔɑɕ, SIC  (Ⱦɑɜɜɔɞɚɜɔɫ  ȱɎɜɚɛɑɕɝɖɚɏɚ ȳəɌɣɑəɔɫ), ZPS 
(Ⱥɝɚɍɚ ȺɡɜɌəɫɑɘɌɫ Ⱦɑɜɜɔɞɚɜɔɫ) ɔ Ȼɜɔɜɚɐəɧɕ ȳɌɛɚɎɑɐəɔɖ ȭɔɎɨɑɜɑ-ɐɔ-

ȰɒɑɗɌ;  
- ɞɑɜɘɔəɌɗɨəɧɑ ɟɣɌɝɞɖɔ ȼɑɖ ȰɒɑɗɌ ɔ Ȱɔɜɔɗɗɚ-ȬɖɌɞɑ, ɜɟɣɑɕ ȯɌɞɞɌəɚ ɔ ɖɌəɌɗ 
ȮɌɗɗɑ Ȼɜɔɚɗɚ. (14, 15, 16)  

 
 

 
14. https://bonifichesiticontaminati.mite.gov.it/sin -3/Inquadramento  Geografico Ambientale, 

Progetto di avvio della produzione di biocarburanti presso la Raffi neria di Gela, Studio 
prel iminare Ambientale, Raffineria di Gela Spa, 2015 , 98 pp.  

15.Dossier Legambiente, SIN di Gela: istituito 15 anni fa ma ben lontano    dallõessere bonificato, 

10/04/2014,  

    https://www.ilfattonisseno.it/2014/04/dossier -legambiente -sin -di -gela-istituito -15-anni -fa-

ma-ben -lontano -dallessere -bonificato/  

16. Rapporto SEBIOMAG, Studio epidemiologico biomonitoraggio nel lõarea di Gela, 52 pp.,  luglio 
2009  

 

https://bonifichesiticontaminati.mite.gov.it/sin-3/Inquadramento
https://www.ilfattonisseno.it/2014/04/dossier-legambiente-sin-di-gela-istituito-15-anni-fa-ma-ben-lontano-dallessere-bonificato/
https://www.ilfattonisseno.it/2014/04/dossier-legambiente-sin-di-gela-istituito-15-anni-fa-ma-ben-lontano-dallessere-bonificato/
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Ȯ 2000 ɏɚɐɟ ɜɑɌɗɔɓɌɢɔɫ ȻɗɌəɌ ɛɚ ɚɣɔɝɞɖɑ ɞɑɜɜɔɞɚɜɔɔ ɍɧɗɌ ɛɚɜɟɣɑəɌ 

Ȼɜɑɠɑɖɞɟ ɏ. ȶɌɗɨɞɌəɔɝɝɑɞɞɌ. Ȯ 2010 ɏɚɐɟ ɜɌɝɛɚɜɫɒɑəɔɑɘ ȻɜɑɐɝɑɐɌɞɑɗɫ 
ȽɚɎɑɞɌ ȸɔəɔɝɞɜɚɎ ɍɧɗ əɌɓəɌɣɑə ɃɜɑɓɎɧɣɌɕəɧɕ ɖɚɘɔɝɝɌɜ, ɜɌɍɚɞɌ 

ɖɚɞɚɜɚɏɚ, ɚɐəɌɖɚ, əɑ ɛɜɔɎɑɗɌ ɖ ɝɟɥɑɝɞɎɑəəɧɘ ɜɑɓɟɗɨɞɌɞɌɘ. ȹɌɝɞɚɗɨɖɚ, ɣɞɚ 
ȻɌɜɗɌɘɑəɞɝɖɌɫ ȶɚɘɔɝɝɔɫ ɛɚ ɜɌɝɝɗɑɐɚɎɌəɔɪ əɑɓɌɖɚəəɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ, 
ɝɎɫɓɌəəɚɕ ɝ ɚɍɚɜɚɞɚɘ ɘɟɝɚɜəɧɡ ɚɞɡɚɐɚɎ (XVI  ȳɌɖɚəɚɐɌɞɑɗɨəɧɕ ȽɚɓɧɎ), Ɏ ɏɗɌɎɑ, 

ɛɚɝɎɫɥɑəəɚɕ Ƚɔɢɔɗɔɔ, ɐɚɝɗɚɎəɚ ɝɚɚɍɥɔɗɌ ɝɗɑɐɟɪɥɑɑ: òȺɛɧɞ Ƚɔɢɔɗɔɔ Ɏ 
ɚɍɗɌɝɞɔ ɜɑɖɟɗɨɞɔɎɌɢɔɔ ɫɎɗɫɑɞɝɫ əɌɏɗɫɐəɧɘ ɐɚɖɌɓɌɞɑɗɨɝɞɎɚɘ 
Ɍɍɝɚɗɪɞəɚɕ əɑɖɚɘɛɑɞɑəɞəɚɝɞɔ ɝɞɜɟɖɞɟɜ ɖɚɘɔɝɝɔɔ Ɏ ɜɑɤɑəɔɔ ɛɜɚɍɗɑɘ, 

ɝɎɫɓɌəəɧɡ ɝ ɍɚəɔɠɔɖɌɢɔɑɕ ɓɌɏɜɫɓəɑəəɧɡ ɞɑɜɜɔɞɚɜɔɕ ɔ, Ɏ ɢɑɗɚɘ, 
ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧó. (15) 

 

ȯɜɌəɔɢɧ S.I .N. ɏ.ȰɒɑɗɌ ɍɧɗɔ ɚɛɜɑɐɑɗɑəɧ ȿɖɌɓɚɘ ȸɔəɔɝɞɜɌ ȺɡɜɌəɧ 
ȺɖɜɟɒɌɪɥɑɕ Ƚɜɑɐɧ ɚɞ 10 ɫəɎɌɜɫ 2000 ɏɚɐɌ.  

Ȯ ɠɑɎɜɌɗɑ 2018 ɏɚɐɌ ARPA  Ƚɔɢɔɗɔɔ ɔɓ ɏ.ȽɔɜɌɖɟɓɌ ɚɍəɚɎɔɗɌ ɐɌəəɧɑ, ɔɓ 
ɖɚɞɚɜɧɡ ɝɗɑɐɟɑɞ, ɣɞɚ ɍɧɗɚ ɚɡɌɜɌɖɞɑɜɔɓɚɎɌəɚ 100 %  ɛɚɣɎ ɔ ɏɜɟəɞɚɎɧɡ Ɏɚɐ 
əɌɓɑɘəɧɡ ɞɑɜɜɔɞɚɜɔɕ. Ȼɜɚɢɑəɞ ɟɣɌɝɞɖɚɎ ɝ ɟɞɎɑɜɒɐɑəəɧɘ ɛɜɚɑɖɞɚɘ ɛɚ 

ɚɍɑɝɛɑɣɑəɔɪ ɍɑɓɚɛɌɝəɚɝɞɔ ɔɗɔ ɍɚəɔɠɔɖɌɢɔɔ ɝɚɝɞɌɎɗɫɗ Ɏ ɝɜɑɐəɑɘ 10,5 %  ɐɗɫ 
ɛɚɣɎ ɔ 54 %  ɐɗɫ Ɏɚɐɚəɚɝəɚɏɚ ɏɚɜɔɓɚəɞɌ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɟɣɌɝɞɖɔ ɝ 

ɓɌɎɑɜɤɑəəɚɕ ɛɜɚɢɑɐɟɜɚɕ ɍɚəɔɠɔɖɌɢɔɔ ɝɚɝɞɌɎɗɫɗɔ 0 %  ɖɌɖ ɐɗɫ ɛɚɣɎ, ɞɌɖ ɔ 
ɐɗɫ Ɏɚɐɚəɚɝəɚɏɚ ɏɚɜɔɓɚəɞɌ. ɉɞɔ ɐɌəəɧɑ ɚɞəɚɝɫɞɝɫ ɖɚ Ɏɝɑɕ ɛɚɎɑɜɡəɚɝɞɔ 
S.I .N. (ɛɑɜɔɚɐ ɔɪəɨ 2016 ɏ. ɔ ɘɌɕ 2017 ɏ.). (17) 
 

ȹɌ ȼɔɝɟəɖɑ 4 ɛɚɖɌɓɌəɚ, ɣɞɚ ɛɚɐ ɜɑɖɟɗɨɞɔɎɌɢɔɪ ɚɞɎɑɐɑəɚ 795 ɏɌ ɓɑɘɑɗɨ, ɔɓ 
ɖɚɞɚɜɧɡ 101 ɏɌ ɟɞɎɑɜɒɐɑəɧ ɖ ɍɚəɔɠɔɖɌɢɔɔ. 

 

 
ȼɔɝɟəɚɖ 4. Ƚɚɝɞɚɫəɔɑ ɛɜɚɢɑɐɟɜ ɛɚ ɍɚəɔɠɔɖɌɢɔɔ ɛɚɣɎɧ S.I.N. ɏ.ȰɒɑɗɌ. 

ȸɔəɔɝɞɑɜɝɞɎɚ ȺɡɜɌəɧ ȺɖɜɟɒɌɪɥɑɕ Ƚɜɑɐɧ, ȺɡɜɌəɧ Ⱦɑɜɜɔɞɚɜɔɕ ɔ ȸɚɜɫ 
(ȸȬȾȾȸ), ɠɑɎɜɌɗɨ 2018 ɏ. ȷɑɏɑəɐɌ: ɖɜɌɝəɧɕ ɢɎɑɞ ð ɛɑɜɔɘɑɞɜ S.I.N. 795 ɏɌ, 

ɓɑɗɑəɧɕ ɢɎɑɞ ð ɟɞɎɑɜɒɐɑəəɧɕ ɛɜɚɑɖɞ ɜɑɖɟɗɨɞɔɎɌɢɔɔ əɌ 101 ɏɌ, ɏɚɗɟɍɚɕ ɢɎɑɞ 
ð əɑɓɌɏɜɫɓəɑəəɧɑ ɞɑɜɜɔɞɚɜɔɔ 4 ɏɌ (18) 
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ȴɓ ȼɔɝɟəɖɌ 5 Ɏɔɐəɚ, ɣɞɚ ɐɗɫ ɍɚəɔɠɔɖɌɢɔɔ ɍɧɗ ɚɛɜɑɐɑɗɑə ɛɑɜɔɘɑɞɜ 795 ɏɌ 

ɐɗɫ Ɏɚɐɚəɚɝəɚɏɚ ɏɚɜɔɓɚəɞɌ, ɔɓ ɖɚɞɚɜɧɡ əɌ 429 ɏɌ ɍɧɗɚ ɛɚɗɟɣɑəɚ ɚɐɚɍɜɑəɔɑ. 
(18) 

 
ȼɔɝɟəɚɖ 5. Ƚɚɝɞɚɫəɔɑ ɛɜɚɢɑɐɟɜ ɛɚ ɍɚəɔɠɔɖɌɢɔɔ Ɏɚɐɚəɚɝəɚɏɚ ɏɚɜɔɓɚəɞɌ 

S.I.N. ɏ.ȰɒɑɗɌ. ȸɔəɔɝɞɑɜɝɞɎɚ ȺɡɜɌəɧ ȺɖɜɟɒɌɪɥɑɕ Ƚɜɑɐɧ, ȺɡɜɌəɧ 
Ⱦɑɜɜɔɞɚɜɔɕ ɔ ȸɚɜɫ (ȸȬȾȾȸ), ɠɑɎɜɌɗɨ 2018 ɏ. ȷɑɏɑəɐɌ: ɖɜɌɝəɧɕ ɢɎɑɞ - 

ɛɑɜɔɘɑɞɜ S.I.N. 795 ɏɌ, ɓɑɗɑəɧɕ ɢɎɑɞ ð ɟɞɎɑɜɒɐɑəəɧɕ ɛɜɚɑɖɞ ɜɑɖɟɗɨɞɔɎɌɢɔɔ 
əɌ 429 ɏɌ. (18) 

 

18 ɐɑɖɌɍɜɫ 2020 ɏɚɐɌ ȸȬȾȾȸ ɔ ȼɑɏɔɚə Ƚɔɢɔɗɔɔ ɛɚɐɛɔɝɌɗɔ ȻɜɚɏɜɌɘɘəɚɑ 
ȽɚɏɗɌɤɑəɔɑ ɛɚ ɚɛɜɑɐɑɗɑəɔɪ ɘɑɜ ɍɑɓɚɛɌɝəɚɝɞɔ ɔ ɍɚəɔɠɔɖɌɢɔɔ ɞɑɜɜɔɞɚɜɔɕ, 
Ɏɖɗɪɣɑəəɧɡ Ɏ S.I .N. ɏ. ȰɒɑɗɌ. (14) 

 
 

 
 
 

 
 
 

 
 

 
 
 

 
 

17.SIN di Gela e Priolo in Sicilia, aggiornamenti sui procedimenti di bonifica, 

https://www.snpambiente.it/2018/02/06/aggiornamenti -sullo -dellarte -dei -procedimenti -

bonifica -nei -siti -gela-priolo/ , 06/02/2018  

18. Ministero dellõAmbiente e della Tutela del Territorio e del Mare, febbraio 2018 

 

https://www.snpambiente.it/2018/02/06/aggiornamenti-sullo-dellarte-dei-procedimenti-bonifica-nei-siti-gela-priolo/
https://www.snpambiente.it/2018/02/06/aggiornamenti-sullo-dellarte-dei-procedimenti-bonifica-nei-siti-gela-priolo/
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ȯȷȬȮȬ 3 

ȳɌɏɜɫɓəɑəɔɑ, ɎɧɓɎɌəəɚɑ ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɘ ɂɑəɞɜɚɘ Ɏ ɏ.ȰɒɑɗɌ 
3.1.Ȯɚɐəɧɕ Ɏɚɛɜɚɝ  

3.2.ȴɝɞɚɣəɔɖɔ ɓɌɏɜɫɓəɑəɔɫ əɌ ɞɑɜɜɔɞɚɜɔɔ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ 
3.3.ȺɝəɚɎəɧɑ ɓɌɏɜɫɓəɫɪɥɔɑ ɎɑɥɑɝɞɎɌ Ɏ ɛɜɑɐɑɗɌɡ ɛɑɜɔɘɑɞɜɌ S.I.N. ȰɒɑɗɌ 
3.4.Ȼɚɐɓɑɘəɧɑ Ɏɚɐɧ ɔ ɛɚɣɎɌ  

3.5.ȸɑɐɨ, Ɏɔəɔɗɡɗɚɜɔɐ, ɖɌɐɘɔɕ, ɤɑɝɞɔɎɌɗɑəɞəɧɕ ɡɜɚɘ, ɝɎɔəɑɢ, ɎɌəɌɐɔɕ, 
ɞɑɞɜɌɡɗɚɜɩɞɔɗɑə, ɞɜɔɡɗɚɜɩɞɔɗɑə, ɏɑɖɝɌɡɗɚɜɍɑəɓɚɗ ɔ ɛɚɗɔɡɗɚɜɔɜɚɎɌəəɧɑ 
ɍɔɠɑəɔɗɧ əɌ ɞɑɜɜɔɞɚɜɔɔ S.I.N.  

3.6.ȹɌɛɜɌɎɗɑəɔɑ ɎɑɞɜɚɎ  
3.7.Ȯɧɍɜɚɝɧ Ɏ Ɍɞɘɚɝɠɑɜɟ  

3.8.ȶɚɖɝɚɎɧɕ ɢɑɡ  
3.9. ȭɔɚɘɚəɔɞɚɜɔəɏ ɎɚɓɐɟɡɌ ɝ ɛɚɘɚɥɨɪ ɝɚɝəɚɎɧɡ ɔɏɚɗɚɖ  
3.1 0.Ȱɧɘɧ, ɎɧɍɜɌɝɧɎɌɑɘɧɑ Ɏ Ɍɞɘɚɝɠɑɜɟ ɔɓ ȰɇȸȺȮɇɁ Ⱦȼȿȭ 

ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ Ɏ ɏ. ȰɒɑɗɌ  
3.1 1.ȹɑɛɜɔɫɞəɧɑ ɓɌɛɌɡɔ Ɏ ɏ.ȰɒɑɗɌ  

3.1 2.Ɂɗɚɜ-ɥɑɗɚɣəɧɕ ɢɑɡ ð ɢɑɡ òɟɍɔɕɢɌó  
3.1 3.METI -LIS, ɘɚɐɑɗɔɜɚɎɌəɔɑ ɜɌɝɝɑɔɎɌəɔɫ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ Ɏ 
Ɍɞɘɚɝɠɑɜɑ  

3.1 4.Ȯɗɔɫəɔɑ ɓɌɏɜɫɓəɑəɔɫ əɌ ɠɗɚɜɟ ɔ ɠɌɟəɟ  
3.1 5.Ȯȷȴɋȹȴȱ ȹȬ ȻȼȺȰȿȶȾɇ ȻȴȾȬȹȴɋ 
 

Ⱦɑɜɜɔɞɚɜɔɫ ɘɟəɔɢɔɛɌɗɔɞɑɞɌ ɏ.ȰɒɑɗɌ ɓɌəɔɘɌɑɞ ɛɜɔɘɑɜəɚ ɞɜɔ ɣɑɞɎɑɜɞɔ 
ɜɌɎəɔəɧ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ, Ɏɞɚɜɚɕ ɛɚ Ɏɑɗɔɣɔəɑ əɌ Ƚɔɢɔɗɔɔ ɛɚɝɗɑ ȻɨɫəɌ-ɐɔ-
ȶɌɞɌəɔɫ. ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɕ ɂɑəɞɜ, ɓɌəɔɘɌɪɥɔɕ ɛɗɚɥɌɐɨ 5 ɖɘ2 ɔ 

ɜɌɓɐɑɗɑəəɧɕ əɌ 32 ɚɝɞɜɚɎɌ, ɍɧɗ ɛɚɝɞɜɚɑə əɌ ɛɚɍɑɜɑɒɨɑ ȳɌɗɔɎɌ ȰɒɑɗɌ əɌ 
ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ, ɛɜɔɘɑɜəɚ Ɏ 1 ɖɘ ɚɞ ɏɚɜɚɐɌ. ȹɌ ɓɌɛɌɐɑ ɖɚɘɛɗɑɖɝ 

ɏɜɌəɔɣɔɞ ɝ ȼɑɖɚɕ ȰɒɑɗɌ, əɌ ɝɑɎɑɜɑ ɔ Ɏɚɝɞɚɖɑ - ɝ SIC  ȭɔɎɔɑɜɑ ɔ ȸɌɖɖɚəɔ-ɐɔ-
ȰɒɑɗɌ, ZPS ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ, Ⱦɚɜɜɑ ȸɌəɠɜɔɫ ɔ ȭɔɎɔɑɜɑ-ɐɔ-ȰɒɑɗɌ, əɌ 
Ɏɚɝɞɚɖɑ - ɝ ɟɝɞɨɑɘ ȼɑɖɔ Ȱɔɜɔɗɗɚ (ɔɗɔ ȬɖɌɞɑ) Ɏ 5,5 ɖɘ. Ȼɜɔɜɚɐəɧɕ 

ȳɌɛɚɎɑɐəɔɖ ȭɔɎɨɑɜɑ-ɐɔ-ȰɒɑɗɌ, ɜɌɝɛɚɗɚɒɑəəɧɕ əɌ ɞɑɜɜɔɞɚɜɔɔ SIC/ ZPS, 
əɌɡɚɐɔɞɝɫ ɛɜɔɘɑɜəɚ Ɏ 4 ɖɘ, Ɍ SIC  Ⱦɚɜɜɑ ȸɌəɠɜɔɫ - ɛɜɔɘɑɜəɚ Ɏ 7 ɖɘ ɚɞ 

ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ. (ȼɔɝɟəɖɔ 6 ɔ 7) 
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ȼɔɝɟəɚɖ 6. ȯɑɚɏɜɌɠɔɣɑɝɖɚɑ ɛɚɗɚɒɑəɔɑ, ɝɗɑɎɌ əɌɛɜɌɎɚ: ɏɚɜɚɐ ȰɒɑɗɌ, ȼɑɖɌ 

ȰɒɑɗɌ, ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɕ ɂɑəɞɜ əɌ ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ, 

Openstreetmaps  
 

 
ȼɔɝɟəɚɖ 7. ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɕ ɂɑəɞɜ ȰɒɑɗɌ, Googlemaps  

 

ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɕ ɂɑəɞɜ ȰɒɑɗɌ ɎɖɗɪɣɌɑɞ Ɏ ɝɑɍɫ 3 ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɡ 
ɝɑɖɞɚɜɌ: əɑɠɞɫəɚɕ (əɑɠɞɑɛɑɜɑɜɌɍɚɞɖɌ), ɚɜɏɌəɔɣɑɝɖɔɕ əɑɠɞɑɡɔɘɔɣɑɝɖɔɕ 
(ɛɜɚɔɓɎɚɐɝɞɎɚ ɩɞɔɗɑəɌ), əɑɚɜɏɌəɔɣɑɝɖɔɕ əɑɠɞɑɡɔɘɔɣɑɝɖɔɕ (ɛɜɚɔɓɎɚɐɝɞɎɚ 

ɟɐɚɍɜɑəɔɕ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɌɘɘɔɌɖɌ, ɝɑɜəɚɕ ɔ ɠɚɝɠɚɜəɚɕ ɖɔɝɗɚɞ), 
ɎɝɛɚɘɚɏɌɞɑɗɨəɧɕ ɝɑɖɞɚɜ. 
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ȬɎɞɚɜɧ Ȱɒ. ȬɘɌɞɌ, Ȱ. ȰõȬɏɌɞɌ, ȸ. ȯɌɘɍɟɢɢɌ, ȶ. ɀ. ȶɌɎɑɗɗɔ ɔ Ȱɒ. 

ȸɚɜɔɌəɔ Ɏ ɖəɔɏɑ, ɔɓɐɌəəɚɕ Ɏ 1986  ɏɚɐɟ ɛɚɐ əɌɓɎɌəɔɑɘ òȳɌɏɜɫɓəɑəɔɑ ɔ 
ɞɑɜɜɔɞɚɜɔɫ ɏ. ȰɒɑɗɌó (òInquinamento  e territorio , Il  caso Gelaó), ɟɖɌɓɧɎɌɪɞ, ɣɞɚ 

Ɏ əɑɠɞɫəɚɘ ɝɑɖɞɚɜɑ ɠɟəɖɢɔɚəɔɜɚɎɌɗɔ ɟɝɞɌəɚɎɖɔ ɚɞɏɚəɖɔ (ɛɑɜɑɏɚəɖɌ ɛɜɔ 
Ɍɞɘɚɝɠɑɜəɚɘ ɐɌɎɗɑəɔɔ), ɐɑɝɟɗɨɠɟɜɌɢɔɔ ɠɗɪɝ-ɛɌɝɞɧ, ɐɑɝɟɗɨɠɟɜɌɢɔɔ 
ɐɔɓɑɗɨəɚɏɚ ɞɚɛɗɔɎɌ, ɎɌɖɟɟɘəɚɏɚ FCC (ɖɌɞɌɗɔɞɔɣɑɝɖɔɕ ɖɜɑɖɔəɏ, ɎɌɖɟɟɘəɌɫ 

ɛɑɜɑɏɚəɖɌ), ɖɚɖɝɚɎɌəɔɫ (ɐɗɫ ɛɚɗɟɣɑəɔɫ ɐɔɓɑɗɨəɚɏɚ ɞɚɛɗɔɎɌ ɔ əɑɠɞɫəɚɏɚ ɖɚɖɝɌ 
ɐɗɫ ɛɔɞɌəɔɫ Ⱦɉɂ), ɔɓɚɘɑɜɔɓɌɢɔɔ, ɠɜɌɖɢɔɚəɔɜɚɎɌəɔɫ ɍɟɞɌəɌ, ɍɑəɓɚɗɌ, 
ɍɑəɓɔəɌ, Merox  LPG/ FCC (əɑɕɞɜɌɗɔɓɌɢɔɫ ɝɚɐɑɜɒɌəɔɫ ɝɑɜɧ), əɌɝɧɥɑəəɧɡ 

ɗɑɏɖɔɡ ɍɑəɓɔəɚɎ, ɜɔɠɚɜɘɔəɏ ɍɟɞɌəɌ Merox, ɔɓɎɗɑɣɑəɔɫ ɌɜɚɘɌɞɔɣɑɝɖɔɡ 
ɝɚɑɐɔəɑəɔɕ C6-C8, ɐɑɌɗɖɔɗɔɜɚɎɌəɔɫ ɞɚɗɟɚɗɌ, ɝɒɌɞɔɫ ɔ ɚɣɔɝɞɖɔ ɎɚɐɚɜɚɐɌ, 

ɟəɔɠɔəɔəɏɌ ɔ ɛɗɌɞɠɚɜɘɔəɏɌ MF ɔ TX ɔ ɞ. ɐ. 
 

ȾɌɖɌɫ ɝɗɚɒəɌɫ ɝɞɜɟɖɞɟɜɌ ɛɜɚɔɓɎɚɐɝɞɎɌ ɚɖɌɓɌɗɌ ɝɟɥɑɝɞɎɑəəɚɑ ɎɚɓɐɑɕɝɞɎɔɑ 

əɌ ɞɑɜɜɔɞɚɜɔɪ, ɝɛɚɝɚɍɝɞɎɟɫ ɓɌɏɜɫɓəɑəɔɪ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ ɔ 
ɎɚɓəɔɖəɚɎɑəɔɪ ɜɔɝɖɚɎ ɐɗɫ ɓɐɚɜɚɎɨɫ əɌɝɑɗɑəɔɫ.  
Ȯ ɝɑɖɞɚɜɑ ɚɜɏɌəɔɣɑɝɖɚɕ əɑɠɞɑɡɔɘɔɔ əɌ ɖɜɑɖɔəɏ-ɟɝɞɌəɚɎɖɑ 

ɎɧɜɌɍɌɞɧɎɌɗɔɝɨ ɩɞɔɗɑə (ɐɗɫ ɛɜɚɔɓɎɚɐɝɞɎɌ ɛɚɗɔɩɞɔɗɑəɌ əɔɓɖɚɕ ɔ Ɏɧɝɚɖɚɕ 
ɛɗɚɞəɚɝɞɔ, ɐɔɡɗɚɜɩɞɌəɌ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɡɗɚɜɌ, ɎɧɜɌɍɌɞɧɎɌɑɘɚɏɚ ɡɗɚɜ-

ɥɑɗɚɣəɧɘ ɢɑɡɚɘ ð ɝɧɜɨɫ ɐɗɫ ɛɜɚɔɓɎɚɐɝɞɎɌ ɎɔəɔɗɡɗɚɜɔɐɌ ɔ ɐɗɫ ɛɜɚɔɓɎɚɐɝɞɎɌ 
ɩɞɔɗɑəɏɗɔɖɚɗɫ ɔ ɩɞɌəɚɗɌɘɔəɌ), ɛɜɚɛɔɗɑə (ɐɗɫ ɛɜɚɔɓɎɚɐɝɞɎɌ ɛɚɗɔɛɜɚɛɔɗɑəɌ ɔ 
ɌɖɜɔɗɚəɔɞɜɔɗɌ), ɍɟɞɌə-ɍɟɞɌɐɔɑə, ɍɑəɓɔə.  

ȹɑɚɜɏɌəɔɣɑɝɖɔɕ əɑɠɞɑɡɔɘɔɣɑɝɖɔɕ ɝɑɖɞɚɜ (ɝɔəɞɑɓ ɌɘɘɔɌɖɌ, ɛɚɗɟɣɌɑɘɚɏɚ 
ɛɟɞɑɘ ɜɑɌɖɢɔɔ ɌɓɚɞɌ ɔ ɎɚɐɚɜɚɐɌ Ɏ ɢɑɡɟ TEXACO, ɖɚɞɚɜɧɕ ɛɜɚɔɓɎɚɐɔɞ Ɏɚɐɚɜɚɐ 
ɔ ɟɏɗɑɖɔɝɗɧɕ ɏɌɓ ɛɟɞɑɘ ɝɒɔɏɌəɔɫ ɘɑɞɌəɌ ɔɓ ɘɑɝɞɚɜɚɒɐɑəɔɫ ȯɌɗɨɫəɚ). ȬɘɘɔɌɖ 

ɞɌɖɒɑ ɔɝɛɚɗɨɓɚɎɌɗɝɫ ɛɜɔ ɛɜɚɔɓɎɚɐɝɞɎɑ ɌɖɜɔɗɚəɔɞɜɔɗɌ. Ȯ ɖɌɣɑɝɞɎɑ ɟɐɚɍɜɑəɔɕ 
ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɝɟɗɨɠɌɞ Ɍɘɘɚəɔɫ, ɠɚɝɠɚɜəɌɫ ɖɔɝɗɚɞɌ ɔ ɖɌɗɔɕəɧɑ ɝɚɗɔ. 

 

ȶɚɘɛɌəɔɫ ENICHEM  POLIMERI  ɛɜɚɔɓɎɚɐɔɗɌ ɩɞɔɗɑə, ɛɚɗɔɩɞɔɗɑə, ɡɗɚɜ ɔ 
ɥɑɗɚɣɨ, ɖɚəɢɑəɞɜɔɜɚɎɌəəɟɪ ɝɚɐɟ, ɐɔɡɗɚɜɩɞɌə.  

ISAF  (ȻɜɚɔɓɎɚɐɝɞɎɚ ɀɚɝɠɚɜəɧɡ Ƚɚɗɑɕ) ɔɝɛɚɗɨɓɚɎɌɗɌ 120'000 ɞɚəə ɝɑɜɧ ɔ 
ɠɚɝɠɌɞɚɎ Ɏ ɏɚɐ ɐɗɫ ɛɜɚɔɓɎɚɐɝɞɎɌ ɝɑɜəɚɕ ɔ ɠɚɝɠɚɜəɚɕ ɖɔɝɗɚɞ.  
ȹɑɠɞɑɛɑɜɑɜɌɍɌɞɧɎɌɪɥɔɕ ȳɌɎɚɐ (ȹȻȳ) ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ Ɏ ɏ. 

ȰɒɑɗɌ ɓɌəɔɘɌɑɞ ɛɗɚɥɌɐɨ ɚɖɚɗɚ 220 ɏɑɖɞɌɜɚɎ. ȶɚɘɛɌəɔɫ SYNDIAL  ɓɌəɔɘɌɑɞ 
ɞɑɜɜɔɞɚɜɔɪ ɛɗɚɥɌɐɨɪ 15 ɏɌ, ɏɐɑ ɜɌɝɛɚɗɌɏɌɗɔɝɨ ɢɑɡɌ ɛɚ ɛɜɚɔɓɎɚɐɝɞɎɟ ɡɗɚɜ-

ɥɑɗɚɣɔ, ɐɔɡɗɚɜɩɞɌəɌ, ɚɖɔɝɔ ɩɞɔɗɑəɌ, ɌɖɜɔɗɚəɔɞɜɔɗɌ.  
ȶɚɘɛɌəɔɫ POLIMERI  EUROPA  (ɜɌəɑɑ ENICHEM ) ɓɌəɔɘɌɑɞ ɞɑɜɜɔɞɚɜɔɪ 

ɛɗɚɥɌɐɨɪ 16 ɏɌ, əɌ ɖɚɞɚɜɚɕ ɜɌɝɛɚɗɌɏɌɗɔɝɨ ɢɑɡɌ ɛɚ ɛɜɚɔɓɎɚɐɝɞɎɟ ɩɞɔɗɑəɌ, 

ɛɚɗɔɩɞɔɗɑəɌ ɔ ɛɚɗɔɛɜɚɛɔɗɑəɌ.  
Ȱɑɫɞɑɗɨəɚɝɞɨ ɖɚɘɛɌəɔɔ ENIMED  (ɜɌəɑɑ Agip  Mineraria , ɜɌəɑɑ Eni  Exploration  

& Production ) ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɐɚɍɧɣɑ əɑɠɞɔ, Ɏ ɞɚɘ ɣɔɝɗɑ ɝ ɘɚɜɝɖɔɡ ɛɗɌɞɠɚɜɘ, 

ɑɑ ɞɜɌəɝɛɚɜɞɔɜɚɎɖɑ əɌ əɑɠɞɑɝɍɚɜəɧɑ ɛɟəɖɞɧ ɛɚ ɞɜɟɍɚɛɜɚɎɚɐɌɘ ɚɍɥɑɕ 
ɛɜɚɞɫɒɑəəɚɝɞɨɪ 60 ɖɘ, Ɍ ɓɌɞɑɘ əɌ ȹȻȳ. (4, 19)  

ȻɜɚɔɓɎɚɐɝɞɎɑəəɌɫ ɐɑɫɞɑɗɨəɚɝɞɨ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ ɍɧɗɌ 
ɝɚɝɜɑɐɚɞɚɣɑəɌ əɌ ɟɓɖɚɕ ɛɚɗɚɝɑ ɓɑɘɗɔ, ɜɌɝɛɚɗɚɒɑəəɚɕ Ɏɐɚɗɨ ɛɚɍɑɜɑɒɨɫ. ȰɌəəɚɑ 
ɛɜɚɔɓɎɚɐɝɞɎɚ ɍɧɗɚ ɚɞəɑɝɑəɚ ɖ ɚɞɜɌɝɗɔ ɜɔɝɖɌ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ȿɖɌɓɚɘ 

ȻɜɑɓɔɐɑəɞɌ 175/88. 
 

19. Ambiente e salute a Gela: stato delle conoscenze e prospettive di studio, a cura di  

     Loredana Musmeci, Fabrizio Bianchi, Mario Carere, Liliana Cori, E&P, anno 33 (3) maggio -

giugno 2009, 160 pp.  
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3.1.  Ȯɚɐəɧɕ Ɏɚɛɜɚɝ  

ȽɞɜɟɖɞɟɜɌ ɞɑɜɜɔɞɚɜɔɔ ɏ.ȰɒɑɗɌ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɌɗɗɪɎɔɌɗɨəɧɘɔ ɛɚɣɎɌɘɔ, 
ɝɚɝɞɚɫɥɔɘɔ ɔɓ ɛɑɝɣɌəɧɡ, ɔɗɔɝɞɧɡ ɔɗɔ ɏɗɔəɔɝɞɧɡ ɚɍɜɌɓɚɎɌəɔɕ, ɚɍɗɌɐɌɪɥɔɡ 

əɔɓɖɚɕ ɎɚɐɚɛɜɚəɔɢɌɑɘɚɝɞɨɪ, ɝ ɚɏɜɌəɔɣɑəəɧɘɔ ɎɧɡɚɐɌɘɔ ɎɚɐɚɛɜɚəɔɢɌɑɘɧɡ 
ɛɚɜɚɐ, ɞɌɖɔɡ ɖɌɖ ɔɓɎɑɝɞəɫɖɔ ɔ ɏɔɛɝɧ ɝɑɜəɔɝɞɚ-ɏɔɛɝɚɎɚɏɚ ɜɫɐɌ, ɝɗɑɐɚɎɌɞɑɗɨəɚ,  
ɓəɌɣɔɞɑɗɨəɧɑ ɜɑɝɟɜɝɧ ɛɚɐɓɑɘəɧɡ Ɏɚɐ Ɏ ɓɚəɑ ɚɞɝɟɞɝɞɎɟɪɞ. Ȼɚɝɖɚɗɨɖɟ 

ɜɌɎəɔəɌ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ ɝɞɜɌɐɌɑɞ ɝɑɜɨɑɓəɧɘ ɐɑɠɔɢɔɞɚɘ Ɏɚɐɧ, ɍɚɗɨɤɔɑ 
ɚɍɦɑɘɧ ɛɚɎɑɜɡəɚɝɞəɧɡ ɔ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ɔɓɎɗɑɖɌɗɔɝɨ ɔɓ ɍɗɔɓɗɑɒɌɥɔɡ 
ɍɌɝɝɑɕəɚɎ.  

Ȯɚɐəɧɕ Ɏɚɛɜɚɝ ɝɔɘɎɚɗɔɣɑɝɖɔ ɎɚɛɗɚɥɌɗ Ɏ ɝɑɍɑ Ɏɚɛɜɚɝ ɎɗɌɝɞɔ: 
ɛɜɚɘɧɤɗɑəəɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌɗɌ ɏɜɟəɞɚɎɧɑ Ɏɚɐɧ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ əɌɝɑɗɑəɔɪ 

ɛɜɑɐɚɝɞɌɎɗɫɗɌɝɨ ɚɛɜɑɝəɑəəɌɫ ɎɚɐɌ, ɔɝɛɚɗɨɓɟɑɘɌɫ ɐɗɫ ɏɔɏɔɑəɔɣɑɝɖɔɡ əɟɒɐ. 
ɉɞɟ əɑɗɚɏɔɣəɟɪ ɝɔɞɟɌɢɔɪ ɚɍɦɫɝəɫɗɔ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ: ɝɚɗɑəɌɫ ɎɚɐɌ 
ɘɚɏɗɌ ɛɚɎɜɑɐɔɞɨ ɛɜɚɘɧɤɗɑəəɧɑ ɛɜɑɐɛɜɔɫɞɔɫ. 

 

Ȱɗɫ ɛɚɐɌɣɔ Ɏɚɐɧ Ɏ ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɕ ɂɑəɞɜ əɌ ȼɑɖɑ Ȱɔɜɔɗɗɚ ɍɧɗɚ 
ɛɚɝɞɜɚɑəɚ ɎɚɐɚɡɜɌəɔɗɔɥɑ ȼɌɏɚɗɑɞɔ ɚɍɦɑɘɚɘ 21 ɘɗə ɘ3 ɔ ɞɜɟɍɚɛɜɚɎɚɐ 

ɛɜɚɞɫɒɑəəɚɝɞɨɪ 40 ɖɘ.  
Ȼɜɔɘɑɜəɚ Ɏ ɝɑɜɑɐɔəɑ 1970 -ɡ ɏɚɐɚɎ ɍɧɗ ɛɚɝɞɜɚɑə ɚɛɜɑɝəɔɞɑɗɨəɧɕ ɓɌɎɚɐ. 

ȻɜɚɔɓɎɚɐɔɘɌɫ ɎɚɐɌ ɛɜɚɐɌɎɌɗɌɝɨ Ƚɔɢɔɗɔɕɝɖɚɘɟ ȮɚɐɚɛɜɚɎɚɐəɚɘɟ 
ȿɛɜɌɎɗɑəɔɪ (EAS) ɐɗɫ Ɏɝɑɡ ɏɜɌɒɐɌəɝɖɔɡ əɟɒɐ.  
ȮɚɐɚɓɌɍɚɜɧ ɚɛɜɑɝəɔɞɑɗɨəɚɕ ɟɝɞɌəɚɎɖɔ ɜɌɝɛɚɗɌɏɌɗɔɝɨ Ɏ Ɏɚɐɑ ɛɑɜɑɐ 

ɓɌɎɚɐɚɘ, ɜɫɐɚɘ ɝ ɐɗɔəəɧɘ ɛɜɔɣɌɗɚɘ, ɔɝɛɚɗɨɓɟɑɘɧɘ ɐɗɫ ɤɎɌɜɞɚɎɖɔ əɑɠɞɫəɧɡ 
ɞɌəɖɑɜɚɎ, ɓɌɍɔɜɌɫ Ɏɚɐɟ ɐɗɫ ɛɔɞɨɑɎɧɡ ɢɑɗɑɕ ɔɓ ɞɚɏɚ ɘɑɝɞɌ, ɖɟɐɌ ɓɌɎɚɐ 
ɝɍɜɌɝɧɎɌɗ ɓɌɏɜɫɓəɑəəɧɑ ɒɔɐɖɚɝɞɔ, ɜɞɟɞɨ ɔ ɘɌɝɗɫəɔɝɞɧɑ ɎɑɥɑɝɞɎɌ.  

Ȼɜɚɘɧɤɗɑəəɧɕ ȶɚɘɛɗɑɖɝ ɛɚɞɜɑɍɗɫɗ 20 ɘɗə ɘ3 ɛɔɞɨɑɎɚɕ Ɏɚɐɧ Ɏ ɐɑəɨ ɔɓ 
ɚɛɜɑɝəɔɞɑɗɨəɚɕ ɟɝɞɌəɚɎɖɔ, ɖɚɞɚɜɚɕ ɟɛɜɌɎɗɫɗɌ ɖɚɘɛɌəɔɫ AGIP, Ɏ ɞɚ Ɏɜɑɘɫ 

ɖɌɖ ɐɗɫ ɒɔɞɑɗɑɕ Ȱɒɑɗɧ ɔ əɌɝɑɗɑəɔɫ ɐɑɜɑɎəɔ ȸɌɖɖɔɞɑɗɗɌ, ɝɚɝɞɚɫɎɤɑɏɚ Ɏ ɞɚ 
Ɏɜɑɘɫ ɔɓ òɜɌɍɚɣɑɕ ɌɜɔɝɞɚɖɜɌɞɔɔó, ɚɝɞɌɎɌɗɚɝɨ ɞɚɗɨɖɚ 9 ɘɗə ɘ3 ɚɛɜɑɝəɑəəɚɕ 
Ɏɚɐɧ ɐɗɫ ɏɔɏɔɑəɔɣɑɝɖɔɡ əɟɒɐ.  

Ȯ ɜɑɓɟɗɨɞɌɞɑ ɛɜɚɢɑɝɝɌ ɚɛɜɑɝəɑəɔɫ ɛɚɗɟɣɌɗɔ ɐɔɝɞɔɗɗɔɜɚɎɌəəɟɪ Ɏɚɐɟ, 
ɗɔɤɑəəɟɪ əɑɚɍɡɚɐɔɘɧɡ ɐɗɫ ɒɔɓəɔ ɣɑɗɚɎɑɖɌ ɘɔəɑɜɌɗɚɎ ɔ əɑ ɜɑɖɚɘɑəɐɟɑɘɟɪ 

ɐɗɫ ɛɔɞɨɫ, ɔɘɑɪɥɟɪ ɖ ɞɚɘɟ ɒɑ Ɏɧɝɚɖɟɪ ɞɑɘɛɑɜɌɞɟɜɟ 30ð35 ° C.  
Ȯ əɌɣɌɗɑ 2000-ɡ ɏɚɐɚɎ ɎɚɐɌ ɍɧɗɌ ɚɠɔɢɔɌɗɨəɚ ɛɜɔɓəɌəɌ əɑɛɜɔɏɚɐəɚɕ ɐɗɫ 

ɛɔɞɨɫ.  

ȹɌɝɑɗɑəɔɑ ɍɧɗɚ Ɏɧəɟɒɐɑəɚ ɛɚɖɟɛɌɞɨ ɍɟɞɔɗɔɜɚɎɌəəɟɪ Ɏɚɐɟ. 
 

Ȯ ȺɠɔɢɔɌɗɨəɚɘ Ȯɑɝɞəɔɖɑ ɓɌ 1995  ɏɚɐ ɟɖɌɓɧɎɌɗɚɝɨ, ɣɞɚ ɘɟəɔɢɔɛɌɗɔɞɑɞ ɏ. 

ȰɒɑɗɌ ɝəɌɍɒɌɗɝɫ Ɏɚɐɚɕ ɝ ɚɛɜɑɝəɔɞɑɗɨəɚɕ ɟɝɞɌəɚɎɖɔ, Ɍ ɞɌɖɒɑ ɔɝɛɚɗɨɓɚɎɌɗ 
Ɏɚɐɟ ɔɓ ɔɝɞɚɣəɔɖɌ ȸɟɗɔəɑɗɗɚ. ȸɟəɔɢɔɛɌɗɔɞɑɞ ɏ. ȭɟɞɑɜɌ ɝəɌɍɒɌɗɝɫ Ɏɚɐɚɕ ɔɓ 
ɔɝɞɚɣəɔɖɚɎ ȴɞɌɗɔɫ, ɀɔɖɚ ɔ ȽɚɠɔɖɌəɌ, Ɍ ɞɌɖɒɑ ɔɓ ɝɖɎɌɒɔəɧ ɀɗɚɜɑɝɞɌ. 

ȸɟəɔɢɔɛɌɗɔɞɑɞ ɏ.ȹɔɤɑɘɔ ɝəɌɍɒɌɗɝɫ Ɏɚɐɚɕ ɝ ɚɛɜɑɝəɔɞɑɗɨəɚɕ ɟɝɞɌəɚɎɖɔ 
ȰɒɑɗɌ ɔ ɔɓ ɔɝɞɚɣəɔɖɚɎ Ȼɚɗɚ ɔ ȻɜɔəɣɔɌəɑ, Ɍ ɞɌɖɒɑ ɔɓ ɔɝɞɚɣəɔɖɌ 

ȸɚəɣɔɌəɑ, ɜɌɝɛɚɗɚɒɑəəɚɏɚ əɌ ɞɑɜɜɔɞɚɜɔɔ ɏ.ȶɌɗɨɞɌɐɒɔɜɚəɑ.  
Ȱɗɫ ɚɜɚɤɑəɔɫ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɛɚɎɑɜɡəɚɝɞəɧɑ Ɏɚɐɧ ɔɓ 4ɡ ɎɚɐɚɑɘɚɎ:   

- ɛɗɚɞɔəɌ Ȱɔɝɟɩɜɔ əɌ ȼɑɖɑ ȰɒɑɗɌ ɑɘɖɚɝɞɨɪ 14 ɘɗə ɘ3/ɏɚɐ;  

- Ⱥɓɑɜɚ ȭɔɎɨɑɜɑ ɑɘɖɚɝɞɨɪ 3,7 ɘɗə ɘ3/ ɏɚɐ;  
- Ɏɚɐɚɑɘ ȶɚɘɟəɑɗɗɔ ɑɘɖɚɝɞɨɪ 6 ɘɗə ɘ3/ ɏɚɐ;  

- Ɏɚɐɚɑɘ Ƀɔɘɔɫ əɌ ȼɑɖɑ Ƀɔɘɔɫ ɑɘɖɚɝɞɨɪ 7 ɘɗə ɘ3/ ɏɚɐ.  
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Ȯɚɐɚɛɚɞɜɑɍɗɑəɔɑ ɞɑɜɜɔɞɚɜɔɔ ɝɚɝɞɌɎɗɫɗɚ 59 ɘɗə ɘ3 Ɏ ɏɚɐ, ɔɓ ɖɚɞɚɜɧɡ 20 

ɘɗə ɘ3 ɔɝɛɚɗɨɓɚɎɌɗɚɝɨ Ɏ ɛɜɚɘɧɤɗɑəəɧɡ ɢɑɗɫɡ, 9 ɘɗə ɘ3 - Ɏ ɏɜɌɒɐɌəɝɖɔɡ ɔ 30 
ɘɗə ɘ3 - Ɏ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɧɡ ɢɑɗɫɡ. 

 

Ⱥɍɦɑɘ ɝɞɚɣəɧɡ Ɏɚɐ ɝ ɞɑɜɜɔɞɚɜɔɔ Ȼɜɚɘɧɤɗɑəəɚɏɚ ɂɑəɞɜɌ, 
ɚɍɚɜɟɐɚɎɌəəɚɏɚ 11 ɝɍɜɚɝəɧɘɔ ɛɟəɖɞɌɘɔ, ɝɚɝɞɌɎɗɫɗ ɚɖɚɗɚ 800 ɘɗə ɘ3 Ɏ ɏɚɐ, 

ɔɓ ɖɚɞɚɜɧɡ ɚɖɚɗɚ 56 %  ɝɍɜɌɝɧɎɌɗɚɝɨ əɑɛɚɝɜɑɐɝɞɎɑəəɚ Ɏ ɘɚɜɑ, Ɍ ɚɝɞɌɗɨəɌɫ 
ɣɌɝɞɨ ɝɍɜɌɝɧɎɌɗɌɝɨ Ɏ ȼɑɖɟ ȰɒɑɗɌ Ɏ ɜɌɕɚəɑ ɟɝɞɨɫ.  
Ȯɝɑ ɑɝɞɑɝɞɎɑəəɧɑ ɔ ɔɝɖɟɝɝɞɎɑəəɧɑ ɔɝɞɚɣəɔɖɔ ɚɜɚɤɑəɔɫ (Ɏɚɐɚɑɘ ȼɌɏɚɗɑɞɔ 

əɌ ȼɑɖɑ Ȱɔɜɔɗɗɚ, Ɏɚɐɚɑɘ Ȱɔɝɟɩɜɔ, Ɏɚɐɚɑɘɧ ȶɚɘɟəɑɗɗɔ ɔ Ƀɔɘɔɫ, 
ɝɖɎɌɒɔəɧ ȶɚɘɔɓɚ ɔ ɞ. ɐ.) Ɏ ɚɝəɚɎəɚɘ ɔɝɛɚɗɨɓɚɎɌɗɔɝɨ ɐɗɫ ɎɧɒɔɎɌəɔɫ 

ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ, ɣɞɚ ɛɜɔɎɚɐɔɗɚ ɖ ɚɞəɔɘɌəɔɪ Ɏɚɐɧ ɟ ɝɑɗɨɝɖɚɏɚ 
ɡɚɓɫɕɝɞɎɌ ɔ ɖ ɔɝɞɚɥɑəɔɪ ɛɗɚɐɚɜɚɐɔɫ ɓɑɘɑɗɨ.  
Ȯ. ȼɟɐɒɑɜɚ ɛɔɤɑɞ Ɏ ɖəɔɏɑ òȹɑɠɞɫəɧɑ ɛɚɜɞɧ Ƚɔɢɔɗɔɔ ɔ ɜɌɕɚəɧ ɔɡ 

ɛɜɚɘɧɤɗɑəəɚɏɚ ɜɌɓɎɔɞɔɫó, ɔɓɐɌəəɚɕ ɔɓɐɌɞɑɗɨɝɞɎɚɘ Annali  del  Mezzogiorno  Ɏ 
1972  ɏɚɐɟ, ɣɞɚ òɗɑɞɚɘ 1969 ɏɚɐɌ ANIC, ɛɚɞɜɑɍɗɫɪɥɌɫ ɚɖɚɗɚ 500 ɘ3 Ɏɚɐɧ Ɏ ɣɌɝ, 
ɜɔɝɖɚɎɌɗɌ ɚɝɞɌɞɨɝɫ ɍɑɓ Ɏɚɐɧ ɔɓ-ɓɌ ɔɝɞɚɥɑəɔɫ ɑɑ ɓɌɛɌɝɚɎ, əɌɖɚɛɗɑəəɧɡ 

ɛɗɚɞɔəɚɕ ȼɌɏɚɗɑɞɔ əɌ ȼɑɖɑ Ȱɔɜɔɗɗɚ ɔ ɍɧɗɌ ɎɧəɟɒɐɑəɌ ɜɧɞɨ ɖɚɗɚɐɢɧ ɚɖɚɗɚ 
ȶɚɘɔɓɚ. ȶɜɚɘɑ ɞɚɏɚ, ɡɔɘɔɣɑɝɖɌɫ ɛɜɚɘɧɤɗɑəəɚɝɞɨ ɎɝɞɟɛɔɗɌ Ɏ ɖɚəɠɗɔɖɞ ɝ 

ɠɑɜɘɑɜɌɘɔ ɏ.ȼɌɏɟɓɌ, ɖɚɞɚɜɧɑ ɩɖɝɛɗɟɌɞɔɜɚɎɌɗɔ ɣɌɝɞɨ Ɏɚɐəɧɡ ɜɑɝɟɜɝɚɎ 
ɛɗɚɞɔəɧ ȼɌɏɚɗɑɞɔ ɐɗɫ ɚɜɚɤɑəɔɫ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɧɡ ɖɟɗɨɞɟɜ Ȱɚɗɔəɧ 
Ȱɔɜɔɗɗɚó.  

ȬɎɞɚɜɧ Ȱɒ. ȬɘɌɞɌ, Ȱ. ȰõȬɏɌɞɌ, ȸ. ȯɌɘɍɟɢɢɌ, ȶ. ɀ. ȶɌɎɑɗɗɔ ɔ Ȱɒ. 
ȸɚɜɔɌəɔ Ɏ ɖəɔɏɑ 1986  ɏɚɐɌ ɛɚɐɣɑɜɖəɟɗɔ, ɣɞɚ əɑɡɎɌɞɖɌ Ɏɚɐɧ ɛɜɔɎɑɗɌ ɖ 
ɖɚəɠɗɔɖɞɌɘ Ɏ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɚɘ ɝɑɖɞɚɜɑ, Ɍ əɌɗɔɣɔɑ ɓɌɏɜɫɓəɫɪɥɔɡ 

ɎɑɥɑɝɞɎ - ɖ ɝɚɖɜɌɥɑəɔɪ ɣɔɝɗɑəəɚɝɞɔ ɔɡɞɔɚɠɌɟəɧ. (3, 4, 11, 20, 21)  
 

3.2. ȴɝɞɚɣəɔɖɔ ɓɌɏɜɫɓəɑəɔɫ əɌ ɞɑɜɜɔɞɚɜɔɔ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ 

ɂɑəɞɜɌ  
Ȯ ȰɚɖɗɌɐɑ òȺɖɜɟɒɌɪɥɌɫ ɝɜɑɐɌ ɔ ɓɐɚɜɚɎɨɑ Ɏ Ȱɒɑɗɑ: ɝɚɝɞɚɫəɔɑ ɓəɌəɔɕ ɔ 

ɛɑɜɝɛɑɖɞɔɎɧ ɔɓɟɣɑəɔɫó ɛɚɐ ɜɑɐɌɖɢɔɑɕ ȷɚɜɑɐɌəəɧ ȸɟɝɘɑɣɔ, ɀɌɍɜɔɢɔɚ 
ȭɨɫəɖɔ, ȸɌɜɔɚ ȶɌɜɑɜɑ ɔ ȷɔɗɔɌəɧ ȶɚɜɔ, ɚɛɟɍɗɔɖɚɎɌəəɚɘ Ɏ ɒɟɜəɌɗɑ 
Epidemiologia  & Prevenzione  Ɏ 2009  ɏɚɐɟ, Ɏɧɐɑɗɑəɧ ɝɗɑɐɟɪɥɔɑ ɔɝɞɚɣəɔɖɔ 

ɓɌɏɜɫɓəɑəɔɫ əɌ ɞɑɜɜɔɞɚɜɔɔ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ:  

-ɝɍɜɚɝɧ ɡɗɚɜ-ɥɑɗɚɣəɚɏɚ ɢɑɡɌ ɔ əɌɖɚɛɗɑəɔɑ ɜɞɟɞɔ Ɏ ɘɚɜɝɖɔɡ ɚɞɗɚɒɑəɔɫɡ;  

-ɟɞɑɣɖɌ ɜɞɟɞəɚɏɚ ɤɗɌɘɌ Ɏəɟɞɜɔ ɔ ɓɌ ɛɜɑɐɑɗɌɘɔ ɛɜɚɘɧɤɗɑəəɚɏɚ ɛɑɜɔɘɑɞɜɌ; 

-ɝɍɜɚɝɧ ɝ ɟɝɞɌəɚɎɚɖ ɚɣɔɝɞɖɔ əɑɠɞɑɝɚɐɑɜɒɌɥɔɡ Ɏɚɐ Ɏ ɘɚɜɑ Ɏ ɟɝɞɨɑ ȼɑɖɔ 

ȰɒɑɗɌ;  

-ɐɔɝɛɑɜɝɔɫ əɑɠɞɑɝɚɐɑɜɒɌɥɔɡ ɚɞɡɚɐɚɎ;  

-ɛɜɚɞɑɣɖɔ Ɏ ɖɌəɌɗɔɓɌɢɔɔ, ɜɑɓɑɜɎɟɌɜɌɡ, ɛɚɐɓɑɘəɧɡ ɞɜɟɍɌɡ ɔ ɜɌɓɗɔɎɧ ɔɓ 
ɟɝɞɌəɚɎɚɖ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɌɎɌɜɔɕ;  

-Ɏɧɍɜɚɝɧ Ɏ Ɍɞɘɚɝɠɑɜɟ ɝ ɛɜɚɘɧɤɗɑəəɧɡ ɛɜɑɐɛɜɔɫɞɔɕ;  

-Ɏɧɍɜɚɝɧ Ɏ Ɍɞɘɚɝɠɑɜɟ ɚɞ Ⱦɉɂ;  
 

20. https://www.gazzetta ufficiale.it/atto/serie_generale/caricaArticolo?art.progressivo=1&art.idAr
ticolo=1&art.versione=1&art.codiceRedazionale=095A2395&art.dataPubblicazioneGazzetta=199

5-05 -2&art.idGruppo=0&art.idSottoArticolo1=10&art.idSottoArticolo=1&art.flagTipoArticolo=1 , 

(GU n.100 del 2 -5-1995 - Suppl. Ordinario n. 51)  

21. LO CHIAMAVANO òSVILUPPOó: IL COMPLICATO RAPPORTO DI GELA CON LõENI. Pietro 

Saitta  e Luigi Pellizzoni , Archivio di studi urbani e regionali , n. 96, 2009, 31 pp.  

https://www.gazzettaufficiale.it/atto/serie_generale/caricaArticolo?art.progressivo=1&art.idArticolo=1&art.versione=1&art.codiceRedazionale=095A2395&art.dataPubblicazioneGazzetta=1995-05-2&art.idGruppo=0&art.idSottoArticolo1=10&art.idSottoArticolo=1&art.flagTipoArticolo=1
https://www.gazzettaufficiale.it/atto/serie_generale/caricaArticolo?art.progressivo=1&art.idArticolo=1&art.versione=1&art.codiceRedazionale=095A2395&art.dataPubblicazioneGazzetta=1995-05-2&art.idGruppo=0&art.idSottoArticolo1=10&art.idSottoArticolo=1&art.flagTipoArticolo=1
https://www.gazzettaufficiale.it/atto/serie_generale/caricaArticolo?art.progressivo=1&art.idArticolo=1&art.versione=1&art.codiceRedazionale=095A2395&art.dataPubblicazioneGazzetta=1995-05-2&art.idGruppo=0&art.idSottoArticolo1=10&art.idSottoArticolo=1&art.flagTipoArticolo=1
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-ɝɎɌɗɖɌ ɠɚɝɠɚɏɔɛɝɌ, əɌɗɔɣɔɑ ɍɚɜɌ ɔ ɝɟɗɨɠɌɞɚɎ Ɏ ɏɜɟəɞɚɎɧɡ ɎɚɐɌɡ Ɏ 

ɛɑɝɣɌəɚɘ ɝɗɚɑ; Ɏ ɠɔɗɨɞɜɌɞɑ ɔ Ɏɚɐɑ ɍɧɗɌ ɚɍəɌɜɟɒɑəɌ ɜɌɐɔɚɌɖɞɔɎəɚɝɞɨ;  

-ɝɎɌɗɖɔ əɌ ɞɑɜɜɔɞɚɜɔɔ ɛɜɚɘɧɤɗɑəəɧɡ ɟɝɞɌəɚɎɚɖ;  

-ɞɑɜɜɔɞɚɜɔɔ ɝɚ ɝɖɎɌɒɔəɌɘɔ ɐɗɫ ɐɚɍɧɣɔ ɝɧɜɚɕ əɑɠɞɔ, əɑɠɞɑɍɌɓɧ ɔ 

ɞɜɟɍɚɛɜɚɎɚɐɧ;  

-ɓɌɏɜɫɓəɑəəɌɫ ɛɚɎɑɜɡəɚɝɞɨ ɛɚɣɎɧ, ɖɚɞɚɜɌɫ ɘɚɒɑɞ ɚɍɜɌɓɚɎɧɎɌɞɨ 

ɓɌɏɜɫɓəɑəəɟɪ ɛɧɗɨ;  

-ɓɌɏɜɫɓəɑəəɧɑ əɑɐɜɌ; 

-ɚɞɐɑɗɑəəɌɫ ɚɜɏɌəɔɣɑɝɖɌɫ ɠɌɓɌ Ɏ ɛɗɌɎɌɪɥɔɡ əɑɠɞɑɛɜɚɐɟɖɞɌɡ;  

-ɡɗɚɜɔɜɚɎɌəəɧɑ ɜɌɝɞɎɚɜɔɞɑɗɔ, ɞɌɖɔɑ ɖɌɖ ɐɔɡɗɚɜɩɞɌə, ɔɘɑɪɥɔɑ ɍɚɗɑɑ 

Ɏɧɝɚɖɟɪ ɛɗɚɞəɚɝɞɨ, ɣɑɘ ɎɚɐɌ, ɖɚɞɚɜɧɑ ɝɞɌəɚɎɫɞɝɫ ɝɟɍəɌɞɌəɞəɧɘɔ;  

-ɓɌɏɜɫɓəɑəəɧɑ ɛɚɐɓɑɘəɧɑ Ɏɚɐɧ Ɏɚɐɚəɚɝəɚɏɚ ɏɚɜɔɓɚəɞɌ ɚɞ 2 ɐɚ 15 ɘ;  

-ɓɌɏɜɫɓəɑəəɧɑ ɘɚɜɝɖɔɑ ɐɚəəɧɑ ɚɞɗɚɒɑəɔɫ. 
 

Ȯəɑɤəɔɑ ɔɝɞɚɣəɔɖɔ ɓɌɏɜɫɓəɑəɔɫ Ɏ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɘ ɂɑəɞɜɑ: 

-ɘɑɝɞɌ ɓɌɡɚɜɚəɑəɔɫ ɜɞɟɞəɧɡ ɔɗɚɎ ɓɌ ɛɜɑɐɑɗɌɘɔ ɚɍɦɑɖɞɌ;  

-ɛɚɣɎɌ, ɓɌɏɜɫɓəɑəəɌɫ Ɍɞɘɚɝɠɑɜəɧɘɔ ɚɝɌɐɖɌɘɔ ɔɗɔ ɖɚəɞɌɖɞɚɘ ɝ 

ɛɜɚɘɧɤɗɑəəɧɘɔ ɔɗɔ ɏɚɜɚɐɝɖɔɘɔ ɚɞɡɚɐɌɘɔ;  

-ɘɚɜɝɖɔɑ ɐɚəəɧɑ ɚɞɗɚɒɑəɔɫ, ɓɌɏɜɫɓəɑəəɧɑ ɛɜɚɘɧɤɗɑəəɧɘɔ ɝɞɚɣəɧɘɔ 

ɎɚɐɌɘɔ ɔ ɝɍɜɚɝɌɘɔ ɛɜɚɘɧɤɗɑəəɧɡ ɚɣɔɝɞəɧɡ ɝɚɚɜɟɒɑəɔɕ;  

-ɝɎɌɗɖɌ ɓɌɡɚɜɚəɑəɔɫ ɚɛɌɝəɧɡ ɝɛɑɢɔɌɗɨəɧɡ ɚɞɡɚɐɚɎ;  

-ɐɜɟɏɔɑ ɝɎɌɗɖɔ ɛɜɚɘɧɤɗɑəəɧɡ ɚɞɡɚɐɚɎ ɔɗɔ ɚɞɡɚɐɚɎ ɔɓ ɞɑɛɗɔɢ ɔɗɔ ɛɚɐɓɑɘəɧɡ 

ɝɖɚɛɗɑəɔɕ, ɗɑɏɌɗɨəɧɑ ɔɗɔ əɑɗɑɏɌɗɨəɧɑ;  

-ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɧɑ ɛɚɣɎɧ, ɓɌɏɜɫɓəɑəəɧɑ Ɏ ɛɜɚɤɗɚɘ ɐɚəəɧɘɔ 

ɓɌɏɜɫɓəɑəəɧɘɔ ɚɞɗɚɒɑəɔɫɘɔ, ɓɌɏɜɫɓəɑəəɧɘɔ ɛɚɎɑɜɡəɚɝɞəɧɘɔ ɎɚɐɌɘɔ Ɏ 
ɜɑɓɟɗɨɞɌɞɑ ɚɜɚɤɑəɔɫ ɔɗɔ Ɍɞɘɚɝɠɑɜəɧɘɔ ɚɝɌɐɖɌɘɔ. 
 

Ȯ ɞɚɘ ɒɑ ȰɚɖɗɌɐɑ ɟɖɌɓɌəɚ, ɣɞɚ ɚɝəɚɎəɧɘɔ ɎɔɐɌɘɔ ɎɧɛɟɝɖɌɑɘɚɕ 
ɛɜɚɐɟɖɢɔɔ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ Ɏ 1980  ɏɚɐɟ ɍɧɗɔ ɝɗɑɐɟɪɥɔɑ 

ɎɑɥɑɝɞɎɌ:  
ɩɞɔɗɑə 160'000 ɞ  
ɚɖɔɝɨ ɩɞɔɗɑəɌ ð 16'000 ɞ  

ɩɞɔɗɑəɏɗɔɖɚɗɨ ð 20õ000 ɞ  
ɌɘɘɔɌɖ ð 110õ000 ɞ  

ɡɗɚɜ ð 76õ000 ɞ  
ɝɚɐɌ ð 83õ000 ɞ  
EDC  ð 102'00 0 ɞ  

ɛɚɗɔɩɞɔɗɑə BD  ð 72'000 ɞ  
ɛɚɗɔɩɞɔɗɑə AD ð 0,5 ɞ  

ɚɛɜɑɝəɑəəɌɫ ɎɚɐɌ ð 9'200õ000 ɞ  
ɖɚɖɝ ð 150'000 ɞ  
ɝɑɜəɌɫ ɖɔɝɗɚɞɌ ð 175õ000 ɞ  

ɘɚɣɑɎɔəɌ ð 65'000 ɞ  
Ɍɖɜɔɗɚəɔɞɜɔɗ ð 58õ000 ɞ (19) 
 

Ȯ ȰɚɖɗɌɐɑ ɚɜɏɌəɔɓɌɢɔɔ ARPA  Ƚɔɢɔɗɔɔ ɓɌ 2005  ɏɚɐ, ɚɛɟɍɗɔɖɚɎɌəəɚɘ Ɏ 
ȼɑɏɔɚəɌɗɨəɚɘ ȱɒɑɏɚɐəɔɖɑ ɉɖɚɗɚɏɔɣɑɝɖɔɡ ȰɌəəɧɡ, ɟɖɌɓɌəɚ, ɣɞɚ əɌ 
ɟɝɞɌəɚɎɖɌɡ Ɏ ɏ.ȰɒɑɗɌ əɌɡɚɐɔɗɚɝɨ ɍɚɗɑɑ 1õ600õ000 ɞɚəə ɡɔɘɔɣɑɝɖɔɡ 
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ɎɑɥɑɝɞɎ, ɜɌɝɛɜɑɐɑɗɑəəɧɡ ɝɗɑɐɟɪɥɔɘ ɚɍɜɌɓɚɘ (ȳɌɖɚəɚɐɌɞɑɗɨəɧɕ Ȱɑɖɜɑɞ 

334/99 ɚɍ ɟɝɞɌəɚɎɖɌɡ, ɛɚɐɎɑɜɒɑəəɧɡ ɜɔɝɖɟ ɖɜɟɛəɧɡ ɌɎɌɜɔɕ):  
ɗɑɏɖɚɎɚɝɛɗɌɘɑəɫɪɥɔɑɝɫ ɎɑɥɑɝɞɎɌ 914õ621,06 ɞ 

ɞɚɖɝɔɣəɧɑ ɎɑɥɑɝɞɎɌ 775õ565,00 ɞ  
ɎɑɥɑɝɞɎɌ, ɚɛɌɝəɧɑ ɐɗɫ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ 1õ527,01 ɞ (22) 
 

Ȯ ȰɚɖɗɌɐɑ LIPU  ɚɞ 26 ɚɖɞɫɍɜɫ 2007 ɏɚɐɌ ɟɖɌɓɌəɚ, ɣɞɚ ɛɚ ɐɌəəɧɘ ȼɑɑɝɞɜɌ 
INES  (ȹɌɢɔɚəɌɗɨəɧɕ ȼɑɑɝɞɜ ȮɧɍɜɚɝɚɎ ɔ ɔɡ ȴɝɞɚɣəɔɖɚɎ, 
www .eper.sinan et.apat .it.) ɔ ȱɎɜɚɛɑɕɝɖɚɏɚ ȼɑɑɝɞɜɌ ɎɧɍɜɚɝɚɎ ɓɌɏɜɫɓəɫɪɥɔɡ 

ɎɑɥɑɝɞɎ EPER  (ȱɎɜɚɛɑɕɝɖɔɕ ȼɑɑɝɞɜ ȮɧɍɜɚɝɚɎ ȳɌɏɜɫɓəɫɪɥɔɡ ȮɑɥɑɝɞɎ, 
www .eper.eea.europa .eu), ɞɚɗɨɖɚ ɞɌɖɔɘɔ ɞɜɑɘɫ ɓɌɎɚɐɌɘɔ, ɖɌɖ 

ȹɑɠɞɑɛɑɜɑɜɌɍɌɞɧɎɌɪɥɔɕ ȳɌɎɚɐ Ɏ ɏ. ȰɒɑɗɌ, ɓɌɎɚɐ Polimeri  Europa  Spa Ɏ 
ɏ. ȰɒɑɗɌ ɔ ɓɌɎɚɐ SYNDIAL , Ɏ 2002, 2004 ɔ 2005 ɏɚɐɌɡ Ɏ Ɍɞɘɚɝɠɑɜɟ ɍɧɗɚ 
ɝɍɜɚɤɑəɚ ɚɏɜɚɘəɚɑ ɖɚɗɔɣɑɝɞɎɚ ɡɔɘɔɣɑɝɖɔɡ ɎɑɥɑɝɞɎ, ɖɌɖ ɟɖɌɓɌəɚ əɔɒɑ. 
 

ȹɑɠɞɑɛɑɜɑɜɌɍɌɞɧɎɌɪɥɔɕ ȳɌɎɚɐ Ɏ ɏ.ȰɒɑɗɌ, Ɏɧɍɜɚɝɧ Ɏ ȮȺȳȰȿɁ, 2004 
ɏ.:  

ɚɖɔɝɨ ɟɏɗɑɜɚɐɌ CO 1õ060 ɞ/ɏɚɐ  
ɟɏɗɑɖɔɝɗɧɕ ɏɌɓ (CO2) 3'760'0 00 ɞ/ɏɚɐ  
əɑɘɑɞɌɗɗɔɣɑɝɖɔɑ ɗɑɞɟɣɔɑ ɚɜɏɌəɔɣɑɝɖɔɑ ɝɚɑɐɔəɑəɔɫ 2550 ɞ/ɏɚɐ  

ɚɖɝɔɐɧ ɌɓɚɞɌ (NOx) 3õ220 ɞ/ɏɚɐ  
ɚɖɝɔɐɧ ɝɑɜɧ (SOx) 18õ200 ɞ/ɏɚɐ  

ɘɧɤɨɫɖ ɔ ɑɏɚ ɝɚɑɐɔəɑəɔɫ 0,0457 ɞ/ɏɚɐ  
ɡɜɚɘ ɔ ɑɏɚ ɝɚɑɐɔəɑəɔɫ 0,256 ɞ/ɏɚɐ  
əɔɖɑɗɨ ɔ ɑɏɚ ɝɚɑɐɔəɑəɔɫ 0,942 ɞ/ɏɚɐ  

ɢɔəɖ ɔ ɑɏɚ ɝɚɑɐɔəɑəɔɫ 1,91 ɞ/ɏɚɐ  
ɍɑəɓɚɗ (C6H6) 31,70 ɞ/ɏɚɐ  
ɠɞɚɜ ɔ ɑɏɚ ɝɚɑɐɔəɑəɔɫ, ɞɌɖɔɑ ɖɌɖ HF 7,43 ɞ  

ɞɎɑɜɐɧɑ ɣɌɝɞɔɢɧ PM10 77,30 ɞ  
ɡɗɚɜ ɔ əɑɚɜɏɌəɔɣɑɝɖɔɑ ɝɚɑɐɔəɑəɔɫ 54,3 ɘɏ/ɏɚɐ (2005)  

ɡɜɚɘ (Cr) ɔ ɑɏɚ ɝɚɑɐɔəɑəɔɫ 800,9 ɖɏ/ɏɚɐ (2005)  
ɜɞɟɞɨ (Hg) ɔ ɝɚɑɐɔəɑəɔɫ 52,1 ɖɏ/ɏɚɐ (2005) 

 

POLIMERI EUROPA Spa , Ɏɧɍɜɚɝɧ Ɏ ȮȺȳȰȿɁ, 2005 ɏ.:  
ɟɏɗɑɖɔɝɗɧɕ ɏɌɓ (CO2) 186õ848,5 ɘɏ/ɏɚɐ  
ɍɑəɓɚɗ (C6H6) 13õ593,8 ɘɏ/ɏɚɐ  

əɑɘɑɞɌɗɗɔɣɑɝɖɔɑ ɗɑɞɟɣɔɑ ɚɜɏɌəɔɣɑɝɖɔɑ ɝɚɑɐɔəɑəɔɫ 473,7 ɘɏ/ɏɚɐ  
ɚɖɝɔɐɧ ɌɓɚɞɌ (NOx) 406,8 ɘɏ/ɏɚɐ  
 

SYNDIAL  Spa, Ɏɧɍɜɚɝɧ Ɏ ȮȺȳȰȿɁ, 2002:  
ɝɔəɔɗɨəɌɫ ɖɔɝɗɚɞɌ 240 ɖɏ/ɏɚɐ  

ɌɘɘɔɌɖ NH3 47 ɘɏ/ɏɚɐ  
ɚɖɝɔɐɧ ɌɓɚɞɌ (NO) ɘɏ/ɏɚɐ 406,8 (22) 
 

 
 

 
22. Ass.Reg.Terr.Amb.DD.G.n 929 del 26 0ttobre 2007, LIPU Ente Gestore R.N.O. Biviere di Gela 

Rete Natura 2000 Piano di Gestione Siti di importanza Comunit aria Biviere Macconi di Gela, 
346 pp.  
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3.3.  ȺɝəɚɎəɧɑ ɓɌɏɜɫɓəɫɪɥɔɑ ɎɑɥɑɝɞɎɌ Ɏ ɛɜɑɐɑɗɌɡ ɛɑɜɔɘɑɞɜɌ S.I .N.  

ȬəɌɗɔɓɔɜɟɫ ɏɜɟəɞɚɎɧɑ Ɏɚɐɧ, ɛɚɣɎɧ, Ɍ ɞɌɖɒɑ ɘɚɜɝɖɔɑ ɔ ɜɑɣəɧɑ ɐɚəəɧɑ 
ɚɞɗɚɒɑəɔɫ, ȭɚɝɖɚ ȸ.ȷ., ȮɌɜɜɔɖɌ Ȱ. ɔ ȰɚəɏɌɜɜɌ ȯ. Ɏ ɝɞɌɞɨɑ òȴɝɝɗɑɐɚɎɌəɔɑ 

əɑɚɜɏɌəɔɣɑɝɖɔɡ ɓɌɏɜɫɓəɔɞɑɗɑɕ, ɝɎɫɓɌəəɧɡ ɝ ɞɎɑɜɐɧɘɔ ɣɌɝɞɔɢɌɘɔ ɔɓ ɜɌɕɚəɌ 
Ɏɍɗɔɓɔ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌó, ɚɛɟɍɗɔɖɚɎɌəəɚɕ Ɏ ɒɟɜəɌɗɑ Environ  Res Ɏ 
2005  ɏɚɐɟ, Ɏɧɐɑɗɔɗɔ ɚɝəɚɎəɧɑ əɑɚɜɏɌəɔɣɑɝɖɔɑ ɔ ɚɜɏɌəɔɣɑɝɖɔɑ 

ɓɌɏɜɫɓəɔɞɑɗɔ Ɏ ɜɌɕɚəɑ ɏ.ȰɒɑɗɌ (Bosco  ML , Varrica  D, Dongarr à G. Case Study : 
Inorganic  Pollutants  Associated  with  particulate  matter  from  an  area near  a 
petrochemical  plant . Environ  Res 2005; 99: 18 -30, ɢɔɞɔɜɟɑɞɝɫ ɛɚ 23). (ȾɌɍɗɔɢɌ 

1) 

 
ȾɌɍɗɔɢɌ 1. ȺɝəɚɎəɧɑ əɑɚɜɏɌəɔɣɑɝɖɔɑ ɔ ɚɜɏɌəɔɣɑɝɖɔɑ ɓɌɏɜɫɓəɔɞɑɗɔ  

Ɏ S.I.N. ɏ.ȰɒɑɗɌ. (23) 
 

Ȯ ɣɌɝɞəɚɝɞɔ, Ɏɚ ɘəɚɏɔɡ ɓɚəɌɡ əɌ ɞɑɜɜɔɞɚɜɔɔ ȹɑɠɞɑɛɑɜɑɜɌɍɌɞɧɎɌɪɥɑɏɚ 

ȳɌɎɚɐɌ Ɏ ɏ.ȰɒɑɗɌ ɍɧɗɚ ɚɍəɌɜɟɒɑəɚ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɑ ɛɜɔɝɟɞɝɞɎɔɑ  
- Ɏ ɛɚɣɎɌɡ: ɗɑɏɖɔɡ ɟɏɗɑɎɚɐɚɜɚɐɚɎ ȽÒ12 ɔ ɞɫɒɑɗɧɡ ɟɏɗɑɎɚɐɚɜɚɐɚɎ Ƚ>12, IPA, 
ɜɞɟɞɔ, ɖɌəɢɑɜɚɏɑəəɧɡ ɡɗɚɜɔɜɚɎɌəəɧɡ ɌɗɔɠɌɞɔɣɑɝɖɔɡ ɝɚɑɐɔəɑəɔɕ (Ɏ ɚɝəɚɎəɚɘ 

1,2 -ɐɔɡɗɚɜɩɞɌə, Ɏɔəɔɗɡɗɚɜɔɐ), ɌɘɘɔɌɖɌ, ɍɑəɓɚɗɌ, ɩɞɔɗɍɑəɓɚɗɌ, ɞɚɗɟɚɗɌ, ɛ-
ɖɝɔɗɚɗɌ, PCB;  

- Ɏ ɏɜɟəɞɚɎɧɡ ɎɚɐɌɡ: Ɍɗɪɘɔəɔɫ, ɎɌəɌɐɔɫ, ɘɧɤɨɫɖɌ, ɍɚɜɌ, ɘɌɜɏɌəɢɌ, ɖɌɐɘɔɫ, 
ɝɎɔəɢɌ, ɞɑɞɜɌɩɞɔɗɝɎɔəɢɌ, ɒɑɗɑɓɌ, ɖɚɍɌɗɨɞɌ, ɝɟɗɨɠɌɞɚɎ, ɡɜɔɓɑəɌ, əɔɖɑɗɫ, IPA, 
BTEX, MTBE , PCB, ɛ-ɖɝɔɗɚɗɌ, ɚ-ɖɝɔɗɚɗɌ, ɚɍɥɔɡ ɟɏɗɑɎɚɐɚɜɚɐɚɎ (ə-ɏɑɖɝɌə), 

ɎɔəɔɗɡɗɚɜɔɐɌ, 1,2 -ɐɔɡɗɚɜɩɞɌəɌ, 1,1 -ɐɔɡɗɚɜɩɞɔɗɑəɌ, ɞɜɔɡɗɚɜɩɞɔɗɑəɌ, ɞɚɗɟɚɗɌ, 
ɡɗɚɜɚɠɚɜɘɌ, ɏɑɖɝɌɡɗɚɜɍɑəɓɚɗɌ, ɐɔɍɑəɓɚ(a,h)ɌəɞɜɌɢɑəɌ, ɍɑəɓɚɗɌ, ɩɞɔɗɍɑəɓɚɗɌ, 
ɝɞɔɜɚɗɌ, ɞɚɗɟɚɗɌ. (24) 

 
 

 
 
23. Environ mental pollution in the area of Gela, Epidemiologia e Prevenzione 33 (3), May 2009, 17 -

23 pp. Loredana Musmeci, Mario Carere, Fabrizio Falleni, Istituto superiore di sanità, 

Dipartimento Ambiente e connessa prevenzione primaria  

24.Camera dei Deputati, XVI I Legislatura, Senato della Repubblica, Doc. XXIII  No. 50, 16 pp ., 
353 -368 pp . 
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ȻɚɣɎɌ ɔ ɏɜɟəɞɚɎɧɑ Ɏɚɐɧ ɍɚɗɑɑ Ɏɝɑɏɚ ɛɚɝɞɜɌɐɌɗɔ ɚɞ ɎɚɓɐɑɕɝɞɎɔɫ 

ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ, ɖɚɞɚɜɧɕ ɣɌɝɞɚ ɝɍɜɌɝɧɎɌɗ Ɏ ɚɖɜɟɒɌɪɥɟɪ ɝɜɑɐɟ 
ɞɫɒɑɗɧɑ ɘɑɞɌɗɗɧ, ɞɌɖɔɑ ɖɌɖ ɘɧɤɨɫɖ, ɝɑɗɑə, ɜɞɟɞɨ, əɔɖɑɗɨ, ɝɎɔəɑɢ, ɖɌɐɘɔɕ, 

ɒɑɗɑɓɚ ɔ ɘɌɜɏɌəɑɢ, ɌɜɚɘɌɞɔɣɑɝɖɔɑ ɟɏɗɑɎɚɐɚɜɚɐɧ, ɖɌəɢɑɜɚɏɑəəɧɑ 
ɡɗɚɜɔɜɚɎɌəəɧɑ ɝɚɑɐɔəɑəɔɫ, ɌɘɘɔɌɖ, ɍɑəɓɚɗ, ɞɚɗɟɚɗ ɔ ɛɚɗɔɡɗɚɜɔɜɚɎɌəəɧɑ 
ɍɔɠɑəɔɗɧ (PCB). (25) 

 

3.4.  Ȼɚɐɓɑɘəɧɑ Ɏɚɐɧ ɔ ɛɚɣɎɌ  
ȻɌɜɌɘɑɞɜɧ, ɚɍəɌɜɟɒɑəəɧɑ Ɏ ɏɜɟəɞɚɎɧɡ ɎɚɐɌɡ Ɏ ɜɌɕɚəɑ 

ȹɑɠɞɑɛɑɜɑɜɌɍɌɞɧɎɌɪɥɑɏɚ ȳɌɎɚɐɌ Ɏ ɏ.ȰɒɑɗɌ, ɝ əɌɔɍɚɗɑɑ ɓəɌɣɔɞɑɗɨəɧɘɔ 
ɛɜɑɎɧɤɑəɔɫɘɔ əɚɜɘɌɞɔɎəɧɡ ɓəɌɣɑəɔɕ ɎɖɗɪɣɌɗɔ ɘɧɤɨɫɖ, ɜɞɟɞɨ, ɍɑəɓɚɗ, 

1,2 -ɐɔɡɗɚɜɩɞɌə ɔ Ɏɔəɔɗɡɗɚɜɔɐ, ɖɚɞɚɜɧɑ ɔəɚɏɐɌ ɐɚɝɞɔɏɌɗɔ ɖɚəɢɑəɞɜɌɢɔɕ, 
ɜɌəɑɑ əɑ ɎɝɞɜɑɣɌɎɤɔɡɝɫ Ɏ ɗɔɞɑɜɌɞɟɜɑ.  
Ȱɗɫ ɘɧɤɨɫɖɌ ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɖɚəɢɑəɞɜɌɢɔɔ ɐɚ 70õ000 ȋɏ/ ɗ ɔ 250õ000 

ȋɏ/ ɗ, ɞɚɏɐɌ ɖɌɖ əɚɜɘɌɞɔɎ ɐɗɫ Ɏɚɐɧ, ɛɜɑɐəɌɓəɌɣɑəəɚɕ ɐɗɫ ɛɚɞɜɑɍɗɑəɔɫ 
ɣɑɗɚɎɑɖɚɘ, ɝɚɝɞɌɎɗɫɑɞ 10  ȋg/ɗ (Paris, 2006, 2007). ȳəɌɣɑəɔɫ ɛɜɑɎɧɝɔɗɔ əɚɜɘɟ 
Ɏ 7õ000  ɔ 25õ000 ɜɌɓ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 

 

ȻɚɛɌɐɌəɔɑ ɘɧɤɨɫɖɌ Ɏ ɚɜɏɌəɔɓɘ ɝ ɛɔɞɨɑɎɚɕ Ɏɚɐɚɕ, ɜɧɍəɧɘɔ 
ɛɜɚɐɟɖɞɌɘɔ, ɠɜɟɖɞɌɘɔ, ɚɎɚɥɌɘɔ, ɘɚɗɚɖɚɘ, ɛɞɔɢɑɕ ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ 

ɛɚɎɧɤɑəəɚɘɟ ɜɔɝɖɟ ɜɌɓɎɔɞɔɫ ɜɌɖɌ ɖɚɒɔ, ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ, ɗɑɏɖɔɡ, ɛɑɣɑəɔ, 
ɛɚɣɑɖ, ɛɜɚɝɞɌɞɧ. ȸɔəɔɘɌɗɨəɧɕ ɟɜɚɎɑəɨ ɜɔɝɖɌ ɐɗɫ əɑɜɌɖɚɎɧɡ ɓɌɍɚɗɑɎɌəɔɕ 

(əɑɚɜɏɌəɔɣɑɝɖɔɕ ɘɧɤɨɫɖ, ɛɑɜɚɜɌɗɨəɧɕ, ɡɜɚəɔɣɑɝɖɚɑ ɎɚɓɐɑɕɝɞɎɔɑ) ɝɚɝɞɌɎɗɫɑɞ 
0,0003 ɘɏ/ɖɏ ɘɌɝɝɧ ɞɑɗɌ Ɏ ɐɑəɨ (ɛɚɜɌɒɑəɔɫ ɖɚɒɔ).  

 

Ȱɗɫ ɜɞɟɞɔ ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɖɚəɢɑəɞɜɌɢɔɔ ɐɚ 6õ600 ȋɏ/ɗ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ 
ɐɚɛɟɝɞɔɘɧɘ ɛɜɑɐɑɗɚɘ Ɏ 1 ȋɏ/ɗ, ɚ ɣɑɘ Paris  ɝɚɚɍɥɌɗ Ɏ ɝɞɌɞɨɑ 2007  ɏɚɐɌ, ɞɚ ɑɝɞɨ 
Ɏ 6'600  ɜɌɓ Ɏɧɤɑ ɐɚɛɟɝɞɔɘɚɏɚ ɛɜɑɐɑɗɌ.  

Ȯ Ȼɚɜɞɚ-ȸɌɜɏɑɜɌ, əɌɛɜɔɘɑɜ, ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɓəɌɣɑəɔɫ 450 ȋɏ/ɗ ɐɗɫ 
ɘɧɤɨɫɖɌ ɔ 14 ȋɏ/ɗ ɐɗɫ ɜɞɟɞɔ, ɖɌɖ ɟɖɌɓɌɗ ȼɌɍɔɞɞɔ Ɏ ɝɞɌɞɨɑ 1998  ɏɚɐɌ, ɣɞɚ, 

ɝɚɚɞɎɑɞɝɞɎɑəəɚ, Ɏ 556 ɔ 472 ɜɌɓɌ ɘɑəɨɤɑ. 
 

ȭɧɗɔ ɚɍəɌɜɟɒɑəɧ ɖɚəɢɑəɞɜɌɢɔɔ əɔɖɑɗɫ əɌ ɞɑɜɜɔɞɚɜɔɔ S.I .N. ɐɚ 150  Õɏ/ɗ, 

ɣɞɚ Ɏ 7,5 ɜɌɓ ɛɜɑɎɧɤɌɑɞ ɛɜɑɐɑɗɨəɚ ɐɚɛɟɝɞɔɘɟɪ ɖɚəɢɑəɞɜɌɢɔɪ (ȻȰȶ) 20  
µɏ/ ɗ ɐɗɫ Ɏɚɐɧ, ɛɜɑɐəɌɓəɌɣɑəəɚɕ ɐɗɫ ɛɚɞɜɑɍɗɑəɔɫ ɣɑɗɚɎɑɖɚɘ.  
ȮɚɓɐɑɕɝɞɎɔɑ əɌ əɌɝɑɗɑəɔɑ ɛɜɚɔɝɡɚɐɔɞ ɣɑɜɑɓ ɛɚɞɜɑɍɗɑəɔɑ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ 

ɔɗɔ ɚɎɚɥɑɕ, ɚɜɚɤɌɑɘɧɡ Ɏɚɐɚɕ, ɔ/ɔɗɔ ɣɑɜɑɓ ɎɐɧɡɌəɔɑ ɓɌɏɜɫɓəɑəəɚɏɚ 
ɎɚɓɐɟɡɌ.  
Ȯ Ɏɚɓɐɟɡɑ ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɖɚəɢɑəɞɜɌɢɔɔ ɏɌɓɚɚɍɜɌɓəɧɡ ɞɎɑɜɐɧɡ 

ɣɌɝɞɔɢ, ɛɜɑɎɧɤɌɪɥɔɑ əɚɜɘɌɞɔɎəɧɕ ɛɚɖɌɓɌɞɑɗɨ (20 əɏ/ɘ3).  
ȹɔɖɑɗɨ (Ni) Ɏɗɔɫɑɞ əɌ ɐɧɡɌɞɑɗɨəɟɪ ɝɔɝɞɑɘɟ ɛɜɔ ɎɐɧɡɌəɔɔ, əɌ ɔɘɘɟəəɟɪ 

ɝɔɝɞɑɘɟ ɛɜɔ ɎɐɧɡɌəɔɔ ɔɗɔ ɚɜɌɗɨəɚ-ɖɚɒəɧɘ ɛɟɞɑɘ, ɣɌɝɞɔɣəɚ əɌ 
ɜɑɛɜɚɐɟɖɞɔɎəɟɪ ɝɔɝɞɑɘɟ ɔ ɜɌɓɎɔɞɔɑ. ȰɌəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɕ əɌ ɒɔɎɚɞəɧɡ ɔ 
ɗɪɐɫɡ ɛɚɖɌɓɧɎɌɪɞ, ɣɞɚ əɔɖɑɗɨ ɘɚɒɑɞ ɎɧɓɧɎɌɞɨ ɜɌɖ ɗɑɏɖɔɡ.  

Ƚɜɑɐɔ ɜɌɍɚɣɔɡ ɍɧɗ ɚɞɘɑɣɑə ɜɚɝɞ ɝɘɑɜɞəɚɝɞɔ ɚɞ ɜɌɖɌ ɗɑɏɖɔɡ ɔ əɚɝɌ. IARC , 
ȸɑɒɐɟəɌɜɚɐəɚɑ ȬɏɑəɞɝɞɎɚ ɛɚ ȴɓɟɣɑəɔɪ ȼɌɖɌ, ɖɗɌɝɝɔɠɔɢɔɜɚɎɌɗɚ 

ɘɑɞɌɗɗɔɣɑɝɖɔɕ Ni  ɖɌɖ Ɏɚɓɘɚɒəɧɕ ɖɌəɢɑɜɚɏɑə ɐɗɫ ɣɑɗɚɎɑɖɌ.  
 

25. Interrogazione  Parlamentare  Gela, 2014, 3 p. 
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USEPA , ȬɏɑəɞɝɞɎɚ ɛɚ ȺɡɜɌəɑ ȺɖɜɟɒɌɪɥɑɕ Ƚɜɑɐɧ ȽɄȬ, ɖɗɌɝɝɔɠɔɢɔɜɚɎɌɗɚ 

əɔɖɑɗɑɎɟɪ ɛɧɗɨ ɔ ɝɟɗɨɠɔɐɧ əɔɖɑɗɫ ɖɌɖ ɖɌəɢɑɜɚɏɑəɧ ɐɗɫ ɣɑɗɚɎɑɖɌ. ȿ 
ɒɔɎɚɞəɧɡ əɔɖɑɗɨ ɎɧɓɧɎɌɑɞ ɎɚɝɛɌɗɑəɔɑ ɗɑɏɖɔɡ ɛɜɔ ɚɝɞɜɚɘ, ɛɜɚɘɑɒɟɞɚɣəɚɘ 

ɔ ɡɜɚəɔɣɑɝɖɚɘ ɎɚɓɐɑɕɝɞɎɔɔ. ȽɟɗɨɠɌɞ əɔɖɑɗɫ ɫɎɗɫɑɞɝɫ əɌɔɍɚɗɑɑ ɞɚɖɝɔɣəɧɘ 
ɔɓ ɛɜɚɞɑɝɞɔɜɚɎɌəəɧɡ ɝɚɑɐɔəɑəɔɕ. ȾɌɖɒɑ əɌɍɗɪɐɌɗɚɝɨ ɛɚɎɜɑɒɐɑəɔɑ 
ɚɍɚəɫɞɑɗɨəɚɕ ɝɔɝɞɑɘɧ. ȶɚəɢɑəɞɜɌɢɔɫ Ni  ɛɜɔ ɎɐɧɡɌəɔɔ ɔ ɡɜɚəɔɣɑɝɖɚɘ 

ɎɚɓɐɑɕɝɞɎɔɔ (ɐɧɡɌɞɑɗɨəɌɫ ɝɔɝɞɑɘɌ, əɌɛɜɔɘɑɜ, ɎɚɝɛɌɗɑəɔɑ ɗɑɏɖɔɡ) ɝɚɝɞɌɎɗɫɑɞ 
9x10 -5 ɘɏ Ni/ɘ3. 

 

Ȼɚ ɍɑəɓɚɗɟ Ɏ Ȱɒɑɗɑ ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɖɚəɢɑəɞɜɌɢɔɔ ɚɞ 34õ000 ȋɏ/ɗ ɐɚ 
160õ000 (Paris, 2006 ɏ.) ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɐɚɛɟɝɞɔɘɧɘ ɓəɌɣɑəɔɑɘ Ɏ 1 ȋɏ/ɗ. (Paris , 

2007), ɣɞɚ ɍɧɗɚ ɝɎɑɜɡ ɛɜɑɐɑɗɨəɚɏɚ ɓəɌɣɑəɔɫ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, Ɏ 34'000  ɔ 
160'000  ɜɌɓ. 

 

Ȯ 2006  ɏɚɐɟ Ɏ ɏɜɟəɞɚɎɧɡ ɎɚɐɌɡ ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɖɚəɢɑəɞɜɌɢɔɔ 1,2 -
ɐɔɡɗɚɜɩɞɌəɌ ɐɚ 3'252õ000 ȋɏ/ɗ, - ɓəɌɣɑəɔɑ, əɔɖɚɏɐɌ ɜɌəɑɑ əɑ ɟɛɚɘɔəɌɎɤɑɑɝɫ 
Ɏ ɗɔɞɑɜɌɞɟɜɑ (ɝɜɑɐəɔɑ ɓəɌɣɑəɔɫ əɌ ɓɌɏɜɫɓəɑəəɧɡ ɌɘɑɜɔɖɌəɝɖɔɡ ɞɑɜɜɔɞɚɜɔɫɡ 

ɝɚɝɞɌɎɗɫɪɞ 175 ppb), ɣɞɚ Ɏ 1'084'000 ɜɌɓ ɛɜɑɎɧɤɌɑɞ ɛɜɑɐɑɗɨəɚ ɐɚɛɟɝɞɔɘɟɪ 
ɖɚəɢɑəɞɜɌɢɔɪ ɐɗɫ Ɏɚɐɧ, ɛɜɑɐəɌɓəɌɣɑəəɚɕ ɐɗɫ ɛɚɞɜɑɍɗɑəɔɫ ɣɑɗɚɎɑɖɚɘ, 3 
ȋɏ/ɗ. (Paris , 2007)  

Ȯ ȰɚɖɗɌɐɑ 2009  ɏɚɐɌ òȳɌɏɜɫɓəɑəɔɑ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ Ɏ ɜɌɕɚəɑ ȰɒɑɗɌó, 
ɛɚɐɏɚɞɚɎɗɑəəɚɘ ȷɚɜɑɐɌəɚɕ ȸɟɝɘɑɣɔ, ȸɌɜɔɚ ȶɌɜɑɜɑ ɔ ɀɌɍɜɔɢɔɚ ɀɌɗɗɑəɔ 

ɔɓ Ȯɧɝɤɑɏɚ ȴəɝɞɔɞɟɞɌ ȳɐɜɌɎɚɚɡɜɌəɑəɔɫ ɔ ɚɛɟɍɗɔɖɚɎɌəəɚɘ Ɏ ɒɟɜəɌɗɑ 
Epidemiologia  & Prevenzione, ɟɖɌɓɧɎɌɑɞɝɫ, ɣɞɚ ɓɌɏɜɫɓəɑəɔɑ ɏɜɟəɞɚɎɧɡ Ɏɚɐ 
ɫɎɗɫɑɞɝɫ ɣɜɑɓɎɧɣɌɕəɚ ɝɑɜɨɑɓəɧɘ ɔ ɝɚɐɑɜɒɔɞ ɘəɚɒɑɝɞɎɚ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ, 

ɞɌɖɔɡ ɖɌɖ ɘɧɤɨɫɖ, ɜɞɟɞɨ, əɔɖɑɗɨ, ɘɌɜɏɌəɑɢ, ɒɑɗɑɓɚ, ɝɎɔəɑɢ, Ɍɗɪɘɔəɔɕ, 
ɖɚɍɌɗɨɞ, ɝɑɗɑə, ɎɌəɌɐɔɕ, ɖɌɐɘɔɕ, ɘɌɜɏɌəɑɢ, ɒɑɗɑɓɚ, ɡɜɚɘ, Ɍ ɞɌɖɒɑ 
ɛɚɗɔɢɔɖɗɔɣɑɝɖɔɑ ɌɜɚɘɌɞɔɣɑɝɖɔɑ ɟɏɗɑɎɚɐɚɜɚɐɧ (IPA), ɖɌəɢɑɜɚɏɑəəɧɑ 

ɡɗɚɜɔɜɚɎɌəəɧɑ ɌɗɔɠɌɞɔɣɑɝɖɔɑ ɝɚɑɐɔəɑəɔɫ ɔ BTEX  (ɍɑəɓɚɗ, ɞɚɗɟɚɗ, ɩɞɔɗɍɑəɓɚɗ 
ɔ ɖɝɔɗɚɗɧ). ȶɌɖ Ɏɔɐəɚ ɔɓ ȾɌɍɗɔɢɧ 2, Ɏ ɖɚɞɚɜɚɕ ɟɖɌɓɌəɧ əɑɖɚɞɚɜɧɑ 

ɓɌɏɜɫɓəɫɪɥɔɑ ɎɑɥɑɝɞɎɌ, ɛɜɔɝɟɞɝɞɎɟɪɥɔɑ Ɏ ɏɜɟəɞɚɎɧɡ ɎɚɐɌɡ, ɖɚəɢɑəɞɜɌɢɔɔ 
ɘɧɤɨɫɖɌ, ɎɔəɔɗɡɗɚɜɔɐɌ, 1,2 -ɐɔɡɗɚɜɩɞɌəɌ, ɜɞɟɞɔ, ɍɑəɓɚɗɌ, əɔɖɑɗɫ, 
ɛɌɜɌɖɝɔɗɚɗɌ ɔ ɍɑəɓ(Ɍ)ɛɔɜɑəɌ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɛɜɑɎɧɤɌɗɔ ɛɜɑɐɑɗɨəɚ 

ɐɚɛɟɝɞɔɘɧɑ ɖɚəɢɑəɞɜɌɢɔɔ Ɏ 25' 000 , 400'000 , 1'084'000 , 2'300 , 160'000 , 7,5 , 
158  ɔ 14 ɜɌɓ. 

 

 
ȾɌɍɗɔɢɌ 2. ȸɌɖɝɔɘɌɗɨəɧɑ ɓəɌɣɑəɔɫ ɖɚəɢɑəɞɜɌɢɔɕ əɑɖɚɞɚɜɧɡ ɓɌɏɜɫɓəɫɪɥɔɡ 

ɎɑɥɑɝɞɎ, ɚɍəɌɜɟɒɑəəɧɑ Ɏ ɛɚɐɓɑɘəɧɡ ɎɚɐɌɡ, ɔ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ 

ɓɌɖɚəɚɐɌɞɑɗɨəɧɑ ɚɏɜɌəɔɣɑəɔɫ. (23) 
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ȻɚɣɎɌ 

ȻɚɣɎɌ Ɏ ɛɜɑɐɑɗɌɡ ɛɑɜɔɘɑɞɜɌ S.I .N. ɝɚɐɑɜɒɔɞ ɘəɚɒɑɝɞɎɚ ɓɌɏɜɫɓəɫɪɥɔɡ 
ɎɑɥɑɝɞɎ, ɞɌɖɔɡ ɖɌɖ ɞɫɒɑɗɧɑ ɘɑɞɌɗɗɧ, ɟɏɗɑɎɚɐɚɜɚɐɧ, ɌɜɚɘɌɞɔɣɑɝɖɔɑ 

ɜɌɝɞɎɚɜɔɞɑɗɔ, ɡɗɚɜɔɜɚɎɌəəɧɑ ɌɗɔɠɌɞɔɣɑɝɖɔɑ ɝɚɑɐɔəɑəɔɫ, 
ɏɌɗɚɏɑəɔɜɚɎɌəəɧɑ ɌɗɔɠɌɞɔɣɑɝɖɔɑ ɝɚɑɐɔəɑəɔɫ ɔ ɛɚɗɔɢɔɖɗɔɣɑɝɖɔɑ 
ɌɜɚɘɌɞɔɣɑɝɖɔɑ ɟɏɗɑɎɚɐɚɜɚɐɧ, ɖɌɖ ɛɚɖɌɓɌəɚ Ɏ ȾɌɍɗɔɢɑ 3. ȶɚəɢɑəɞɜɌɢɔɔ 

ɜɌɓɗɔɣəɧɡ ɖɌəɢɑɜɚɏɑəəɧɡ ɎɑɥɑɝɞɎ ɛɜɑɎɧɤɌɗɔ ɐɚɛɟɝɞɔɘɧɑ əɚɜɘɧ, ɖɌɖ 
ɟɖɌɓɧɎɌɑɞ Paris  Ɏ ɝɞɌɞɨɑ 2007  ɏ. ȻɜɑɎɧɤɑəɔɑ ɖɚəɢɑəɞɜɌɢɔɕ Ɏ əɑɖɚɞɚɜɧɡ 
ɝɗɟɣɌɫɡ ɝɚɝɞɌɎɔɗɚ əɑɝɖɚɗɨɖɚ ɛɚɜɫɐɖɚɎ, ɖɌɖ əɌɛɜɔɘɑɜ ɐɗɫ ɜɞɟɞɔ, ɘɧɤɨɫɖɌ, 

ɘɑɐɔ, ɎɔəɔɗɡɗɚɜɔɐɌ, ɍɑəɓɚɗɌ, ɖɝɔɗɚɗɚɎ, 1,2 -ɐɔɡɗɚɜɩɞɌəɌ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, 
Ɏ 118 , 1,7 , 1,7 , 3'500 , 1'900 , 1'542  ɔ 5'000 ɜɌɓ ɍɚɗɨɤɑ ɛɜɑɐɑɗɨəɚ ɐɚɛɟɝɞɔɘɧɡ 

ɓəɌɣɑəɔɕ. (ȾɌɍɗɔɢɌ 4) 
 

 
TɌɍɗɔɢɌ 3. ȳɌɏɜɫɓəɫɪɥɔɑ ɎɑɥɑɝɞɎɌ, ɛɜɔɝɟɞɝɞɎɟɪɥɔɑ Ɏ ɛɚɣɎɑ əɌ ɞɑɜɜɔɞɚɜɔɔ 

S.I.N. Ɏ ɛɜɑɐɑɗɌɡ ɑɏɚ ɛɑɜɔɘɑɞɜɌ. (23) 
 

 
TɌɍɗɔɢɌ 4. ȸɌɖɝɔɘɌɗɨəɧɑ ɖɚəɢɑəɞɜɌɢɔɔ əɑɖɚɞɚɜɧɡ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ Ɏ 

ɛɚɣɎɑ ɔ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɑ ɓɌɖɚəɚɐɌɞɑɗɨəɧɑ ɚɏɜɌəɔɣɑəɔɫ. (23) 
 

3.5.  ȸɑɐɨ, Ɏɔəɔɗɡɗɚɜɔɐ, ɖɌɐɘɔɕ, ɤɑɝɞɔɎɌɗɑəɞəɧɕ ɡɜɚɘ, ɝɎɔəɑɢ, 
ɎɌəɌɐɔɕ, ɞɑɞɜɌɡɗɚɜɩɞɔɗɑə, ɞɜɔɡɗɚɜɩɞɔɗɑə, ɏɑɖɝɌɡɗɚɜɍɑəɓɚɗ ɔ 
ɛɚɗɔɡɗɚɜɔɜɚɎɌəəɧɑ ɍɔɠɑəɔɗɧ əɌ ɞɑɜɜɔɞɚɜɔɔ S.I .N.  

ȸɑɐɨ (Cu) 
ȸɑɐɨ ɍɧɗɌ ɚɍəɌɜɟɒɑəɌ Ɏ Ɏɧɝɚɖɔɡ ɖɚəɢɑəɞɜɌɢɔɫɡ Ɏ ɜɧɍəɚɕ ɛɜɚɐɟɖɢɔɔ, 

ɎɧɗɚɎɗɑəəɚɕ Ɏ ɘɚɜɝɖɚɕ ɓɚəɑ əɌɛɜɚɞɔɎ ɏɚɜɚɐɌ ȰɒɑɗɌ, Ɏ ɛɚɣɎɑ əɌ ɞɑɜɜɔɞɚɜɔɔ 

S.I .N. ɔ Ɏ ȼɑɖɌɡ ȰɒɑɗɌ ɔ ȬɖɌɞɑ. Ȯ ɛɚɣɎɑ ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɖɚəɢɑəɞɜɌɢɔɔ ɐɚ 
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203 ɘɏ/ɖɏ, ɣɞɚ Ɏ 1,7 ɜɌɓɌ ɛɜɑɎɧɤɌɗɚ ɛɜɑɐɑɗɨəɚ ɐɚɛɟɝɞɔɘɧɑ ɓəɌɣɑəɔɫ, 

ɟɝɞɌəɚɎɗɑəəɧɑ ɐɗɫ ɓɑɗɑəɚɏɚ/ɒɔɗɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ (120 ɘɏ/ɖɏ).  
ȮɚɓɐɑɕɝɞɎɔɑ əɌ əɌɝɑɗɑəɔɑ ɘɚɏɗɚ ɛɜɚɔɓɚɕɞɔ ɣɑɜɑɓ ɟɛɚɞɜɑɍɗɑəɔɑ Ɏ ɛɔɥɟ 

ɜɧɍəɚɕ ɛɜɚɐɟɖɢɔɔ, Ɍ ɞɌɖɒɑ ɚɎɚɥɑɕ, ɚɜɚɤɌɑɘɧɡ ɔɗɔ ɎɧɜɌɥɑəəɧɡ əɌ 
ɓɌɏɜɫɓəɑəəɚɕ ɛɚɣɎɑ. ȹɌɔɍɚɗɑɑ ɝɑɜɨɑɓəɧɑ ɛɚɎɜɑɒɐɑəɔɫ, ɎɧɓɧɎɌɑɘɧɑ Cu , 
əɌəɚɝɫɞɝɫ ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɚɘɟ ɞɜɌɖɞɟ, ɛɚɣɖɌɘ ɔ ɛɜɚɢɑɝɝɟ ɜɌɓɎɔɞɔɫ 

(ɓɌɘɑɐɗɑəɔɑ ɜɚɝɞɌ ɛɗɚɐɌ ɔ ɩɘɍɜɔɚəɌ). ȴɝɝɗɑɐɚɎɌəɔɫ əɌ ɖɜɧɝɌɡ, ɘɧɤɌɡ ɔ 
əɚɜɖɌɡ ɛɚɖɌɓɧɎɌɪɞ, ɣɞɚ ɎɚɓɐɑɕɝɞɎɔɑ Ɏɧɝɚɖɔɡ ɟɜɚɎəɑɕ ɘɑɐɔ Ɏ ɐɔɑɞɑ ɘɚɒɑɞ 
ɛɜɔɎɑɝɞɔ ɖ ɓɌɘɑɐɗɑəɔɪ ɜɚɝɞɌ ɛɗɚɐɌ ɔ ɩɘɍɜɔɚəɌ. ȴɝɝɗɑɐɚɎɌəɔɫ əɌ ɗɪɐɫɡ ɔ 

ɒɔɎɚɞəɧɡ ɛɚɖɌɓɧɎɌɪɞ, ɣɞɚ ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɧɕ ɞɜɌɖɞ ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɚɕ 
ɘɔɤɑəɨɪ ɞɚɖɝɔɣəɚɝɞɔ ɘɑɐɔ. ȴɝɝɗɑɐɚɎɌəɔɫ əɌ ɘɧɤɌɡ ɛɚɖɌɓɧɎɌɪɞ, ɣɞɚ 

ɎɚɓɐɑɕɝɞɎɔɑ Ɍɩɜɚɓɚɗɑɕ ɔɗɔ ɟɛɚɞɜɑɍɗɑəɔɑ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ ɝ ɝɚɐɑɜɒɌəɔɑɘ ɘɑɐɔ 
ɘɚɒɑɞ ɛɚɎɜɑɐɔɞɨ ɔɘɘɟəəɟɪ ɝɔɝɞɑɘɟ, ɣɞɚ ɛɜɔɎɑɐɑɞ ɖ ɜɚɝɞɟ ɔəɠɑɖɢɔɚəəɧɡ 
ɓɌɍɚɗɑɎɌəɔɕ. 

 

Ȯɔəɔɗɡɗɚɜɔɐ  
ȿɜɚɎɑəɨ ɎɔəɔɗɡɗɚɜɔɐɌ, ɖɌəɢɑɜɚɏɑəəɚɏɚ ɎɑɥɑɝɞɎɌ ɐɗɫ ɣɑɗɚɎɑɖɌ, 

ɚɍəɌɜɟɒɑəəɧɕ Ɏ ɏɜɟəɞɚɎɧɡ ɎɚɐɌɡ, ɐɚɝɞɔɏɌɗ 200õ000 Õɏ/ɗ, ɞɚɏɐɌ ɖɌɖ 
ɓɌɥɔɞəɌɫ ɎɑɗɔɣɔəɌ ɐɗɫ ɓɐɚɜɚɎɨɫ ɣɑɗɚɎɑɖɌ ɝɚɝɞɌɎɗɫɑɞ 0,5 µ ɏ/ ɗ, ɣɞɚ ɛɜɔɘɑɜəɚ 

Ɏ 400õ000 ɜɌɓ ɛɜɑɎɧɤɌɑɞ ɛɜɑɐɑɗɨəɚ ɐɚɛɟɝɞɔɘɟɪ əɚɜɘɟ.  
ȿɜɚɎɑəɨ ɎɔəɔɗɡɗɚɜɔɐɌ, ɚɍəɌɜɟɒɑəəɧɕ Ɏ ɛɚɣɎɑ, ɐɚɝɞɔɏɌɗ 35 ɘɏ/ɖɏ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɛɜɑɐɑɗɨəɧɘ ɓəɌɣɑəɔɑɘ 0,01 ɘɏ/ɖɏ (ɓɑɗɑəɚɑ/ɒɔɗɚɑ 

ɔɝɛɚɗɨɓɚɎɌəɔɑ) ɔ 0,1 ɘɏ/ɖɏ (ɛɜɚɘɧɤɗɑəəɚɑ/ɖɚɘɘɑɜɣɑɝɖɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ), 
ɣɞɚ ɛɜɑɎɧɤɌɑɞ ɛɜɑɐɑɗ Ɏ 3'500  ɔ 350 ɜɌɓ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ.  
ȹɑɎɜɚɗɚɏɔɣɑɝɖɔɑ ɩɠɠɑɖɞɧ ɛɚɝɗɑ ɎɐɧɡɌəɔɫ ɎɖɗɪɣɌɪɞ ɏɚɗɚɎɚɖɜɟɒɑəɔɑ, 

ɝɚəɗɔɎɚɝɞɨ ɔ ɟɝɞɌɗɚɝɞɨ, ɏɚɗɚɎəɟɪ ɍɚɗɨ, ɩɕɠɚɜɔɪ, ɜɌɓɐɜɌɒɔɞɑɗɨəɚɝɞɨ, 
ɞɚɤəɚɞɟ, ɛɚɞɑɜɪ ɝɚɓəɌəɔɫ. Ȼɚɝɗɑ ɎɚɓɐɑɕɝɞɎɔɫ 20õ000 ppm  ɍɧɗɔ 

ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɧ ɞɚɤəɚɞɌ ɔ ɏɚɗɚɎəɌɫ ɍɚɗɨ. Ȯ əɑɖɚɞɚɜɧɡ ɔɝɝɗɑɐɚɎɌəɔɫɡ əɌ 
ɒɔɎɚɞəɧɡ ɍɧɗɚ ɛɚɖɌɓɌəɚ ɝəɔɒɑəɔɑ ɎɑɝɌ ɫɔɣɑɖ, ɝəɔɒɑəɔɑ ɘɟɒɝɖɚɕ 
ɠɑɜɞɔɗɨəɚɝɞɔ ɔ əɑɖɜɚɓ ɝɛɑɜɘɌɞɚɏɑəəɚɏɚ ɩɛɔɞɑɗɔɫ ɛɜɔ ɎɚɓɐɑɕɝɞɎɔɔ 100 ð500 

ppm . ȿ ɍɑɜɑɘɑəəɧɡ ɖɜɧɝ əɌɍɗɪɐɌɗɚɝɨ ɜɌɝɤɔɜɑəɔɑ ɘɌɞɖɔ. Ȼɚɝɗɑ ɎɚɓɐɑɕɝɞɎɔɫ 
500 ppm  ɟ ɘɧɤɑɕ əɌɍɗɪɐɌɗɌɝɨ ɓɌɐɑɜɒɖɌ ɚɖɚɝɞɑəɑəɔɫ.  

ȼɌɓɎɔɞɔɑ ɜɌɖɌ ɍɧɗɚ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɚ Ɏ ɔɝɝɗɑɐɚɎɌəɔɫɡ ɟ ɜɌɍɚɞəɔɖɚɎ, 
ɛɚɐɎɑɜɏɤɔɡɝɫ ɎɚɓɐɑɕɝɞɎɔɪ, ɟ ɖɚɞɚɜɧɡ ɜɌɓɎɔɗɌɝɨ ɌəɏɔɚɝɌɜɖɚɘɌ ɛɑɣɑəɔ 
(ɝɖɜɧɞɧɕ ɛɑɜɔɚɐ ɐɚɎɚɗɨəɚ ɐɗɔɞɑɗɨəɧɕ ɔ ɘɚɒɑɞ ɐɚɝɞɔɏɌɞɨ 47 ɗɑɞ), 

ɏɑɛɌɞɚɢɑɗɗɪɗɫɜəɌɫ ɖɌɜɢɔəɚɘɌ, ɜɌɖ ɗɑɏɖɔɡ ɔ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ, ɜɌɖ 
ɗɔɘɠɌɞɔɣɑɝɖɚɕ ɔ ɖɜɚɎɑɞɎɚɜəɚɕ ɝɔɝɞɑɘ, ɢɑəɞɜɌɗɨəɚɕ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ 
ɔ ɘɚɓɏɌ. Ȯɔəɔɗɡɗɚɜɔɐ ɎɧɓɧɎɌɑɞ ɜɌɖ ɛɚɝɜɑɐɝɞɎɚɘ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ ɝ Ȱȹȶ. 
 

ȶɌɐɘɔɕ (Cd)  
Cd  ɝɣɔɞɌɑɞɝɫ ɖɌəɢɑɜɚɏɑəɚɘ ɐɗɫ ɣɑɗɚɎɑɖɌ, ɚə ɌɖɞɔɎəɚ əɌɖɌɛɗɔɎɌɑɞɝɫ Ɏ 

ɛɚɣɖɌɡ ɔ ɛɑɣɑəɔ ɔ ɔɘɑɑɞ ɛɑɜɔɚɐ ɛɚɗɟɜɌɝɛɌɐɌ ɚɞ 10 ɐɚ 30 ɗɑɞ.  
Ȼɜɔ ɛɑɜɚɜɌɗɨəɚɘ ɛɚɝɞɟɛɗɑəɔɔ əɌɔɍɚɗɑɑ ɣɟɎɝɞɎɔɞɑɗɨəɧɘɔ ɚɜɏɌəɌɘɔ 

ɫɎɗɫɪɞɝɫ ɛɚɣɖɔ ɔ ɖɚɝɞɔ, ɛɜɔ ɎɐɧɡɌəɔɔ - ɛɚɣɖɔ ɔ ɗɑɏɖɔɑ.  
Cd  ɚɣɑəɨ ɘɑɐɗɑəəɚ ɎɧɎɚɐɔɞɝɫ ɔɓ ɚɜɏɌəɔɓɘɌ ɣɑɗɚɎɑɖɌ. Ⱥə ɞɚɖɝɔɣɑə ɐɗɫ 

ɛɚɣɑɖ, ɚɝɚɍɑəəɚ ɐɗɫ ɖɗɑɞɚɖ ɛɜɚɖɝɔɘɌɗɨəɧɡ ɖɌəɌɗɨɢɑɎ, ɏɐɑ ɚə ɛɚɝɞɑɛɑəəɚ 

əɌɖɌɛɗɔɎɌɑɞɝɫ, əɌɜɟɤɌɫ ɖɗɟɍɚɣɖɚɎɟɪ ɠɔɗɨɞɜɌɢɔɪ ɔ ɞɑɘ ɝɌɘɧɘ ɔɓɘɑəɫɫ 
ɠɟəɖɢɔɪ ɛɚɣɑɖ. ɉɞɚ ɘɚɒɑɞ ɎɧɓɎɌɞɨ ɐɑɘɔəɑɜɌɗɔɓɌɢɔɪ ɖɚɝɞɑɕ, əɌɛɜɫɘɟɪ 

ɛɚɎɜɑɒɐɌɫ ɖɚɝɞɔ ɖɌɖ Ɏɞɚɜɔɣəɧɕ ɩɠɠɑɖɞ əɌɜɟɤɑəɔɫ ɠɟəɖɢɔɔ ɛɚɣɑɖ.  
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ȻɚɎɞɚɜəɚɑ ɎɚɓɐɑɕɝɞɎɔɑ əɔɓɖɔɡ ɖɚəɢɑəɞɜɌɢɔɕ ɖɌɐɘɔɫ Ɏ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɑ 

ɘɚɒɑɞ ɛɜɔɎɑɝɞɔ ɖ ɝəɔɒɑəɔɪ ɠɟəɖɢɔɔ ɛɚɣɑɖ ɔ ɛɚɝɗɑɐɝɞɎɔɫɘ ɐɗɫ ɖɚɝɞəɚɕ 
ɝɔɝɞɑɘɧ (ɚɝɞɑɚɛɚɜɚɓ, ɛɚɎɧɤɑəəɧɕ ɜɔɝɖ ɛɑɜɑɗɚɘɚɎ ɖɚɝɞɑɕ, ɝəɔɒɑəɔɑ 

ɘɔəɑɜɌɗɨəɚɕ ɛɗɚɞəɚɝɞɔ ɖɚɝɞɑɕ). Cd  ɘɚɒɑɞ ɎɧɓɧɎɌɞɨ ɜɌɖ, ɏɑəɑɞɔɣɑɝɖɔɑ 
ɔɓɘɑəɑəɔɫ, Ɍ ɞɌɖɒɑ əɌəɚɝɔɞɨ ɟɥɑɜɍ ɠɑɜɞɔɗɨəɚɝɞɔ ɔ ɛɗɚɐɟ. 

 

ɄɑɝɞɔɎɌɗɑəɞəɧɕ ɡɜɚɘ Cr  (VI ) 
Cr  (VI ) ɔ ɑɏɚ ɝɚɑɐɔəɑəɔɫ ɝɣɔɞɌɪɞɝɫ ɖɌəɢɑɜɚɏɑəəɧɘɔ ɐɗɫ ɣɑɗɚɎɑɖɌ ɛɜɔ 

ɎɐɧɡɌəɔɔ. Cr  (VI ) ɎɝɌɝɧɎɌɑɞɝɫ ɔɓ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ ɔ ɜɌɝɛɜɑɐɑɗɫɑɞɝɫ ɛɚ 

ɛɚɣɖɌɘ, ɛɑɣɑəɔ, ɖɚɝɞɫɘ ɔ Ɏɝɑɘ ɞɖɌəɫɘ. Ȳɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɧɑ ɩɠɠɑɖɞɧ 
ɝɎɫɓɌəɧ ɝ ɛɑɜɚɜɌɗɨəɧɘ ɎɚɓɐɑɕɝɞɎɔɑɘ, ɞɚɏɐɌ ɖɌɖ ɛɜɔ ɎɐɧɡɌəɔɔ Cr  (VI ) 

ɘɔɤɑəɨɪ ɫɎɗɫɪɞɝɫ ɗɑɏɖɔɑ. ȻɜɚɠɑɝɝɔɚəɌɗɨəɚɑ ɎɚɓɐɑɕɝɞɎɔɑ Cr  (VI ) ɛɜɔɎɚɐɔɞ ɖ 
ɛɚɎɧɤɑəəɚɘɟ ɜɔɝɖɟ ɜɌɓɎɔɞɔɫ ɜɌɖɌ ɍɜɚəɡɚɎ ɔ əɚɝɌ. Ȼɜɔ ɎɚɓɐɑɕɝɞɎɔɔ 
ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ ɣɑɜɑɓ ɛɔɞɨɑɎɟɪ Ɏɚɐɟ ɝɟɥɑɝɞɎɟɑɞ ɜɔɝɖ ɎɚɓəɔɖəɚɎɑəɔɫ ɜɌɖɌ 

ɒɑɗɟɐɖɌ. 
 

ȽɎɔəɑɢ (Pb)  

ɁɜɚəɔɣɑɝɖɌɫ ɞɚɖɝɔɣəɚɝɞɨ Pb ɚɍɟɝɗɚɎɗɑəɌ ɑɏɚ ɐɗɔɞɑɗɨəɧɘ ɛɑɜɔɚɐɚɘ 
ɛɚɗɟɜɌɝɛɌɐɌ (ɚɖɚɗɚ 30 ɐəɑɕ ɔ 10ð30 ɗɑɞ Ɏ ɖɜɚɎɔ ɔ ɖɚɝɞɫɡ).  
ȿ ɣɑɗɚɎɑɖɌ ɚɝəɚɎəɧɘ ɚɜɏɌəɚɘ-ɘɔɤɑəɨɪ ɫɎɗɫɑɞɝɫ ɢɑəɞɜɌɗɨəɌɫ əɑɜɎəɌɫ 

ɝɔɝɞɑɘɌ. ȼɌɓɎɔɎɌɪɥɔɕɝɫ ɘɚɓɏ ɍɚɗɑɑ ɟɫɓɎɔɘ ɖ əɑɕɜɚɞɚɖɝɔɣəɚɝɞɔ ɝɎɔəɢɌ, 
ɣɑɘ ɓɜɑɗɧɕ ɘɚɓɏ. ȽɎɔəɑɢ ɘɚɒɑɞ ɛɚɜɌɒɌɞɨ ɖɚɝɞɔ ɖɌɖ ɟ Ɏɓɜɚɝɗɧɡ, ɞɌɖ ɔ ɟ ɐɑɞɑɕ. 

ȿ Ɏɓɜɚɝɗɧɡ ɎɚɓɐɑɕɝɞɎɔɑ ɝɎɔəɢɌ ɝɎɫɓɌəɚ ɝ əɑɕɜɚɞɚɖɝɔɣɑɝɖɔɘɔ ɩɠɠɑɖɞɌɘɔ 
(ɛɑɜɔɠɑɜɔɣɑɝɖɔɑ əɑɎɜɚɛɌɞɔɔ), ɛɚɣɑɣəɧɘɔ ɩɠɠɑɖɞɌɘɔ (ɡɜɚəɔɣɑɝɖɔɑ 
əɑɠɜɚɛɌɞɔɔ), ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɘɔ ɩɠɠɑɖɞɌɘɔ (ɏɔɛɑɜɞɚəɔɫ), 

ɜɑɛɜɚɐɟɖɞɔɎəɧɘɔ ɩɠɠɑɖɞɌɘɔ ɔ ɔɘɘɟəəɧɘɔ ɩɠɠɑɖɞɌɘɔ.  
ȽɎɔəɑɢ ɗɑɏɖɚ ɛɑɜɑɐɌɑɞɝɫ ɛɗɚɐɟ ɣɑɜɑɓ ɛɗɌɢɑəɞɟ Ɏɚ Ɏɜɑɘɫ ɍɑɜɑɘɑəəɚɝɞɔ ɔ 

ɗɌɖɞɌɢɔɔ. ɉɞɚ ɘɚɒɑɞ ɛɚɎɗɔɫɞɨ əɌ ɠɑɜɞɔɗɨəɚɝɞɨ (Ɍɞɜɚɠɔɫ ɫɔɣɑɖ ɔ əɔɓɖɚɑ 

ɖɌɣɑɝɞɎɚ ɝɛɑɜɘɧ) ɔ, ɖɌɖ ɛɜɑɐɛɚɗɌɏɌɑɞɝɫ, ɘɚɒɑɞ əɌəɑɝɞɔ Ɏɜɑɐ ɛɗɚɐɟ. 
 

ȮɌəɌɐɔɕ (V)  
Ⱦɚɖɝɔɣəɚɝɞɨ ɝɚɑɐɔəɑəɔɕ V ɎɚɓɜɌɝɞɌɑɞ ɝ ɜɚɝɞɚɘ ɎɌɗɑəɞəɚɝɞɔ: əɌɔɍɚɗɑɑ 

ɞɚɖɝɔɣəɧ ɛɫɞɔɎɌɗɑəɞəɧɑ ɝɚɑɐɔəɑəɔɫ. Ȼɑəɞɚɖɝɔɐ V ɫɎɗɫɑɞɝɫ Ɏɚɓɘɚɒəɧɘ 

ɖɌəɢɑɜɚɏɑəɚɘ ɐɗɫ ɣɑɗɚɎɑɖɌ. ȺɝəɚɎəɚɕ ɘɔɤɑəɨɪ ɫɎɗɫɪɞɝɫ Ɏɑɜɡəɔɑ 
ɐɧɡɌɞɑɗɨəɧɑ ɛɟɞɔ (V ɫɎɗɫɑɞɝɫ ɝɔɗɨəɧɘ ɜɌɓɐɜɌɒɔɞɑɗɑɘ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ). 

 

ȾɑɞɜɌɡɗɚɜɩɞɔɗɑə (ɛɑɜɡɗɚɜɩɞɔɗɑə)  
ȾɑɞɜɌɡɗɚɜɩɞɔɗɑə ɖɗɌɝɝɔɠɔɢɔɜɟɑɞɝɫ ɖɌɖ Ɏɑɜɚɫɞəɧɕ ɖɌəɢɑɜɚɏɑə ɐɗɫ 

ɣɑɗɚɎɑɖɌ, ɍɧɝɞɜɚ ɎɝɌɝɧɎɌɑɞɝɫ ɛɜɔ Ɏɝɑɡ ɛɟɞɫɡ ɎɚɓɐɑɕɝɞɎɔɫ (ɎɐɧɡɌəɔɑ, 

ɛɚɛɌɐɌəɔɑ ɣɑɜɑɓ ɖɚɒɟ ɔ ɛɑɜɚɜɌɗɨəɚ) ɔ ɜɌɝɛɜɑɐɑɗɫɑɞɝɫ Ɏɚ Ɏɝɑɡ ɞɖɌəɫɡ.  
ȿ ɗɪɐɑɕ ɐɗɔɞɑɗɨəɚɑ (ɍɚɗɑɑ 10 ɗɑɞ) ɔ ɘəɚɏɚɖɜɌɞəɚɑ ɎɚɓɐɑɕɝɞɎɔɑ əɔɓɖɔɡ 

ɖɚəɢɑəɞɜɌɢɔɕ Ɏ Ɍɞɘɚɝɠɑɜɑ ɛɜɔɎɚɐɔɞ ɖ ɏɑɛɌɞɚɞɚɖɝɔɣəɚɝɞɔ ɔ 
ɛɚɎɜɑɒɐɑəɔɪ ɛɑɣɑəɔ. ɂɑəɞɜɌɗɨəɌɫ əɑɜɎəɌɫ ɝɔɝɞɑɘɌ ɫɎɗɫɑɞɝɫ ɘɔɤɑəɨɪ, 
ɎɑɥɑɝɞɎɚ ɚɖɌɓɧɎɌɑɞ əɑɕɜɚɞɚɖɝɔɣɑɝɖɚɑ ɐɑɕɝɞɎɔɑ əɌ ɜɌɓɎɔɞɔɑ. 

 

Ⱦɜɔɡɗɚɜɩɞɔɗɑə (TCE )  
TCE  ɖɌəɢɑɜɚɏɑəɑə ɐɗɫ ɣɑɗɚɎɑɖɌ ɛɜɔ Ɏɝɑɡ ɛɟɞɫɡ ɎɚɓɐɑɕɝɞɎɔɫ. ȺɝəɚɎəɧɘɔ 

ɚɜɏɌəɌɘɔ-ɘɔɤɑəɫɘɔ ɫɎɗɫɪɞɝɫ ɢɑəɞɜɌɗɨəɌɫ əɑɜɎəɌɫ ɝɔɝɞɑɘɌ, ɛɚɣɖɔ, 
ɛɑɣɑəɨ, ɔɘɘɟəəɌɫ ɝɔɝɞɑɘɌ, ɘɟɒɝɖɌɫ ɜɑɛɜɚɐɟɖɞɔɎəɌɫ ɝɔɝɞɑɘɌ ɔ ɜɌɓɎɔɞɔɑ 

ɛɗɚɐɌ.  
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ȯɑɖɝɌɡɗɚɜɍɑəɓɚɗ  

ȮɑɥɑɝɞɎɚ ɖɗɌɝɝɔɠɔɢɔɜɟɑɞɝɫ ɖɌɖ ɛɚɞɑəɢɔɌɗɨəɚ ɖɌəɢɑɜɚɏɑəəɚɑ ɐɗɫ 
ɣɑɗɚɎɑɖɌ. ȺɝəɚɎəɧɘ ɚɜɏɌəɚɘ-ɘɔɤɑəɨɪ ɫɎɗɫɑɞɝɫ ɛɑɣɑəɨ. 
 

ȻɚɗɔɡɗɚɜɔɜɚɎɌəəɧɑ ɍɔɠɑəɔɗɧ (PCB)  
PCB ɚɍɗɌɐɌɪɞ ɞɚɖɝɔɖɚɗɚɏɔɣɑɝɖɔɘɔ ɝɎɚɕɝɞɎɌɘɔ, ɌəɌɗɚɏɔɣəɧɘɔ ɐɔɚɖɝɔəɌɘ.  

ȹɌɝɑɗɑəɔɑ ɛɚɐɎɑɜɏɌɑɞɝɫ ɎɚɓɐɑɕɝɞɎɔɪ Ɏ ɚɝəɚɎəɚɘ ɣɑɜɑɓ ɛɚɞɜɑɍɗɑəɔɑ 
ɛɜɚɐɟɖɞɚɎ ɛɔɞɌəɔɫ.  

PCB ɍɧɝɞɜɚ ɎɝɌɝɧɎɌɪɞɝɫ ɔ ɔɘɑɪɞ ɞɑəɐɑəɢɔɪ əɌɖɌɛɗɔɎɌɞɨɝɫ Ɏ ɚɜɏɌəɔɓɘɑ Ɏ 

ɒɔɜɚɎɚɕ ɞɖɌəɔ.  
Ȱɗɔɞɑɗɨəɚɑ ɎɚɓɐɑɕɝɞɎɔɑ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ ɚɖɌɓɧɎɌɑɞ Ɏɗɔɫəɔɑ əɌ 

ɔɘɘɟəəɟɪ ɝɔɝɞɑɘɟ, ɩəɐɚɖɜɔəəɟɪ ɝɔɝɞɑɘɟ, ɜɌɓɎɔɞɔɑ, 
əɑɕɜɚɛɚɎɑɐɑəɣɑɝɖɟɪ ɠɟəɖɢɔɪ, ɥɔɞɚɎɔɐəɟɪ ɒɑɗɑɓɟ ɔ ɜɑɛɜɚɐɟɖɞɔɎəɟɪ 
ɠɟəɖɢɔɪ. ȹɌɔɍɚɗɑɑ ɣɟɎɝɞɎɔɞɑɗɨəɧɘɔ ɩɞɌɛɌɘɔ ɒɔɓəɔ ɫɎɗɫɪɞɝɫ ɠɑɞɌɗɨəɧɕ 

ɔ əɑɚəɌɞɌɗɨəɧɕ ɛɑɜɔɚɐɧ. Ȯɝɑ PCB ɘɚɏɟɞ ɎɧɓɧɎɌɞɨ ɏɑəɚɞɚɖɝɔɣɑɝɖɔɑ, 
ɔɘɘɟəɚɐɑɛɜɑɝɝɔɎəɧɑ, ɎɚɝɛɌɗɔɞɑɗɨəɧɑ ɔ ɩəɐɚɖɜɔəəɧɑ ɩɠɠɑɖɞɧ. 
Ȱɔɚɖɝɔəɚɛɚɐɚɍəɧɑ PCB ɖɗɌɝɝɔɠɔɢɔɜɟɪɞɝɫ ɖɌɖ ɖɌəɢɑɜɚɏɑəɧ ɐɗɫ ɣɑɗɚɎɑɖɌ. 

(11, 19, 23, 26, 27)  
 

    3. 6.ȹɌɛɜɌɎɗɑəɔɑ ɎɑɞɜɚɎ 

ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɕ ɂɑəɞɜ ɜɌɝɛɚɗɚɒɑə əɑ ɞɚɗɨɖɚ əɌ ɞɑɜɜɔɞɚɜɔɔ, əɑ 
ɛɜɔɏɚɐəɚɕ ɐɗɫ ɐɌəəɚɏɚ ɎɔɐɌ ɐɑɫɞɑɗɨəɚɝɞɔ, əɚ ɔ Ɏ ɞɌɖɚɘ ɚɜɚɏɜɌɠɔɣɑɝɖɚɘ 

ɛɚɗɚɒɑəɔɔ, ɣɞɚ ɛɚɐ ɎɚɓɐɑɕɝɞɎɔɑɘ ɏɚɝɛɚɐɝɞɎɟɪɥɔɡ ɎɑɞɜɚɎ ɚɍɜɌɓɟɪɥɔɑɝɫ 
ɓɌɏɜɫɓəɫɪɥɔɑ ɎɑɥɑɝɞɎɌ ɜɌɓəɚɝɫɞɝɫ ɛɚ Ɏɝɑɕ ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ.  
ȯɚɐɚɎɚɕ ɡɌɜɌɖɞɑɜ ɎɑɞɜɚɎɚɕ ɐɔəɌɘɔɖɔ Ɏ ɚɝəɚɎəɚɘ əɌɛɜɌɎɗɑə Ɏɐɚɗɨ ɚɝɔ 

NE-SO (ɝɑɎɑɜɚ/Ɏɚɝɞɚɖ-ɪɏɚ/ɓɌɛɌɐ), ɖɌɖ ɔ Ɏɑɝəɚɕ. ȼɚɓɌ ɎɑɞɜɚɎ əɌ ɝɞɌəɢɔɔ 
AGIP  Petroli  (2013 ɏ.) ɞɌɖɒɑ ɛɚɖɌɓɧɎɌɑɞ ɐɎɌ ɛɜɑɚɍɗɌɐɌɪɥɔɡ əɌɛɜɌɎɗɑəɔɫ: 
ɝɑɎɑɜɚ-Ɏɚɝɞɚɣəɚɑ ɔ ɪɏɚ-ɓɌɛɌɐəɚɑ. ȷɑɞɚɘ ɛɜɑɚɍɗɌɐɌɪɥɑɑ əɌɛɜɌɎɗɑəɔɑ 

ɗɑɞəɔɡ ɎɑɞɜɚɎ - ɓɌɛɌɐ-ɪɏɚ-ɓɌɛɌɐ. Ȱəɑɘ ɔ əɚɣɨɪ Ɏ Ȱɒɑɗɑ Ɏɑɞɑɜ ɐɟɑɞ Ɏ 
ɛɜɚɞɔɎɚɛɚɗɚɒəɧɡ əɌɛɜɌɎɗɑəɔɫɡ (ɐəɑɘ ɝ ɪɏɚ-ɓɌɛɌɐɌ əɌ ɝɑɎɑɜɚ-Ɏɚɝɞɚɖ).  

(ȼɔɝɟəɚɖ 42). 
 

ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ɣɑɘ ɝɔɗɨəɑɑ Ɏɑɞɑɜ ɐɟɑɞ Ɏ ɞɑɣɑəɔɑ ɐəɫ, ɞɑɘ ɍɚɗɨɤɑ ɎɧɍɜɚɝɚɎ 

ɓɌɞɜɌɏɔɎɌɪɞ ɞɑɜɜɔɞɚɜɔɔ ɖ ɝɑɎɑɜɚ-Ɏɚɝɞɚɖɟ ɚɞ ȹɑɠɞɑɛɑɜɑɜɌɍɌɞɧɎɌɪɥɑɏɚ 
ȳɌɎɚɐɌ, Ɍ ɏɚɜɚɐ ȰɒɑɗɌ ɚɝɞɌɑɞɝɫ ɝ əɌɎɑɞɜɑəəɚɕ ɝɞɚɜɚəɧ. Ȯ əɚɣəɧɑ ɣɌɝɧ 
ɛɜɑɚɍɗɌɐɌɪɥɔɑ ɎɑɞɜɌ ɐɟɪɞ ɝ ɝɑɎɑɜɚ-ɎɚɝɞɚɖɌ əɌ ɪɏɚ-ɓɌɛɌɐ, ɚɖɌɓɧɎɌɫ 

Ɏɗɔɫəɔɑ əɌ ɏɚɜɚɐ ȰɒɑɗɌ, ɔ ɩɞɚ ɚɍɦɫɝəɫɑɞ əɑɛɜɔɫɞəɧɑ ɓɌɛɌɡɔ, ɔɝɡɚɐɫɥɔɑ ɚɞ  
ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ Ɏ Ɏɑɣɑɜəɔɑ ɣɌɝɧ. ȻɜɔɍɧɎ Ɏ Ȱɒɑɗɟ ɐəɑɘ ɔɓ 

ɏ.ȷɔɖɌɞɌ, ɞɚ ɑɝɞɨ ɝ ɓɌɛɌɐɌ, ɓɌɛɌɡ əɑɠɞɔ ɘɚɒəɚ ɛɚɣɟɎɝɞɎɚɎɌɞɨ ɓɌ 3-4 ɖɘ ɚɞ 
ɏɚɜɚɐɌ. ȺɐəɌɖɚ ɑɝɗɔ ɛɜɔɑɡɌɞɨ Ɏ Ȱɒɑɗɟ ɝɚ ɝɞɚɜɚəɧ ɏ.Ȯɔɞɞɚɜɔɫ, ɞɚ ɑɝɞɨ ɝ 
ɎɚɝɞɚɖɌ, ɛɜɚɞɔɎ ɎɑɞɜɌ (ɝ ɛɚɐɎɑɞɜɑəəɚɕ ɝɞɚɜɚəɧ), ɞɚ ɓɌɛɌɡ ɟɏɗɑɎɚɐɚɜɚɐɚɎ 

ɘɚɒəɚ ɛɚɣɟɎɝɞɎɚɎɌɞɨ ɓɌ 10 ɖɘ. 
 
 

 
26.Studio per la caratterizzazione su Ambiente e Salute nei siti contaminati di Gela e Priolo. 

Rapporto ISTISAN 16/35, 2016 , 76 pp.  

27. IL SITO DI GELA: INQUINANTI PRIORITARI ED E FFETTI SULLA SALUTE, SENTIERI, Quinto 

Rapporto www.epiprev.it , anno 43 (2 -3) marzo -giugno 2019, Epidemiol Prev 2019; 43 (2 -3):1 -
208. doi: 10.19191/EP19.2 -3.S1.035, 9 pp.  
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ȼɌɕɚəɧ ɝ əɌɔɍɚɗɨɤɔɘ ɎɧɛɌɐɑəɔɑɘ ɐɧɘɚɎ, ɛɚ ɛɜɔɣɔəɑ ɖɗɔɘɌɞɔɣɑɝɖɔɡ 

ɟɝɗɚɎɔɕ ɞɑɜɜɔɞɚɜɔɔ, ɚɞəɚɝɔɞɑɗɨəɚ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ, ɛɚ-
Ɏɔɐɔɘɚɘɟ, ɜɌɝɛɚɗɚɒɑəɧ Ɏ ɝɑɎɑɜɚ-Ɏɚɝɞɚɣəɚɘ ɖɎɌɐɜɌəɞɑ ɜɌɎəɔəɧ ȰɒɑɗɌ, 

ɓɌɞɜɌɏɔɎɌɫ ɞɑɛɗɔɢɧ ɛɚ ɎɧɜɌɥɔɎɌəɔɪ ɞɚɘɌɞɚɎ ɔ ɌɜɞɔɤɚɖɚɎ, Ɍ ɞɌɖɒɑ ɓɚəɧ 
SIC  ɔ ZPS Ȼɜɔɜɚɐəɚɏɚ ȳɌɛɚɎɑɐəɔɖɌ ȭɔɎɨɑɜɑ, ɔ Ɏ ɪɏɚ-ɓɌɛɌɐəɚɘ 
ɖɎɌɐɜɌəɞɑ, ɓɌɞɜɌɏɔɎɌɫ ɏɚɜɚɐ ȰɒɑɗɌ. ȴəɚɏɐɌ Ɏɑɞɜɧ ɐɟɪɞ Ɏ əɌɛɜɌɎɗɑəɔɔ 

ɪɏɚ-ɪɏɚ-Ɏɚɝɞɚɖ, Ɍ Ɏ ɍɑɓɎɑɞɜɑəəɟɪ ɛɚɏɚɐɟ ɏɚɜɚɐ ȰɒɑɗɌ ɚɝɞɌɑɞɝɫ ɝ 
ɛɚɐɎɑɞɜɑəəɚɕ ɝɞɚɜɚəɧ Ȼɜɚɘɧɤɗɑəəɚɏɚ ȶɚɘɛɗɑɖɝɌ, ɔ ɞɚɏɐɌ ɎɚɓəɔɖɌɪɞ 
əɑɛɜɔɫɞəɧɑ ɓɌɛɌɡɔ, əɌ ɖɚɞɚɜɧɑ ɒɌɗɟɑɞɝɫ əɌɝɑɗɑəɔɑ.  

 

 

ȼɔɝɟəɚɖ 42. ȽɞɌəɢɔɫ ȰɒɑɗɌ: ɐəɑɎəɌɫ ɔ əɚɣəɌɫ ɜɚɓɧ ɎɑɞɜɚɎ, ɛɑɜɔɚɐ ɝ 1971 ɛɚ 

2000 ɏ.ɏ. (ȴɝɞɚɣəɔɖ: Atlante  Climatico  AM) (22 a)  
 

Ȼɑɜɔɚɐ ɝ Ɍɛɜɑɗɫ ɛɚ ɝɑəɞɫɍɜɨ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɝɔɗɨəɚɕ ɓɌɝɟɡɚɕ, ɝ 

ɚɖɞɫɍɜɫ ɛɚ ɘɌɜɞ əɌɍɗɪɐɌɪɞɝɫ ɟɘɑɜɑəəɧɑ ɚɝɌɐɖɔ. Ɂɔɘɔɣɑɝɖɔɑ ɎɑɥɑɝɞɎɌ 
ɎɧɛɌɐɌɪɞ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɝɟɡɚɏɚ (ɗɑɞəɔɕ ɛɑɜɔɚɐ) ɔ ɎɗɌɒəɚɏɚ (ɓɔɘəɔɕ ɛɑɜɔɚɐ) 
ɜɌɝɝɑɔɎɌəɔɫ Ɏ ɜɌɐɔɟɝɑ ɐɚ 20-30 ɖɘ. (ȼɔɝɟəɖɔ 8 ɔ 9) (13, 14, 22)   

 
 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 
22 a. Studio R_EIA_004_Studio di Impatto Ambientale, 336 pp.  
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ȼɔɝɟəɚɖ 8. Ȱɚɘɔəɔɜɟɪɥɔɑ ɎɑɞɜɌ əɌ ɞɑɜɜɔɞɚɜɔɔ S.I.N. ɏ.ȰɒɑɗɌ. (22) 

 

 
ȼɔɝɟəɚɖ 9. ȼɚɓɌ ɎɑɞɜɚɎ əɌ ɞɑɜɜɔɞɚɜɔɔ ɏ.ȰɒɑɗɌ, ɝɞɌəɢɔɫ AGIP Petroli , 2013. 

(14) 
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3. 7.Ȯɧɍɜɚɝɧ Ɏ Ɍɞɘɚɝɠɑɜɟ  

ȱɥɑ Ɏ 1970 -ɡ ɏɚɐɌɡ ɛɜɚɎɑɐɑəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ (Duce  ɔ Hoffman , 1976; Hope, 
1997; Stigter  Ɏ ɝɚɌɎɞ., 2000) ɎɧɫɎɔɗɔ ɓəɌɣɔɞɑɗɨəɚɑ əɌɗɔɣɔɑ əɑɖɚɞɚɜɧɡ 

ɘɑɞɌɗɗɚɎ (ɎɌəɌɐɔɕ, ɘɧɤɨɫɖ, ɡɜɚɘ, ɖɌɐɘɔɕ) Ɏ Ɏɚɓɐɟɡɑ əɌ ɞɑɜɜɔɞɚɜɔɫɡ, 
ɛɜɔɗɑɏɌɪɥɔɡ ɖ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɘɟ ɂɑəɞɜɟ. (30)  
ȹɌɗɔɣɔɑ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ Ɏ ɏ.ȰɒɑɗɌ ɫɎɗɫɑɞɝɫ ɚɛɜɑɐɑɗɫɪɥɔɘ 

ɠɌɖɞɚɜɚɘ ɟɡɟɐɤɑəɔɫ ɖɌɣɑɝɞɎɌ ɎɚɓɐɟɡɌ. ȽɔɝɞɑɘɌ ɑɝɞɑɝɞɎɑəəɚɏɚ 
ɌɘɠɔɞɑɌɞɜɌ, Ɏ ɢɑəɞɜɑ ɖɚɞɚɜɚɏɚ əɌɡɚɐɫɞɝɫ ɏɚɜɚɐ ȰɒɑɗɌ ɔ ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɕ 
ɂɑəɞɜ, ɍɗɌɏɚɛɜɔɫɞɝɞɎɟɑɞ ɟɗɌɎɗɔɎɌəɔɪ ɛɌɜɚɎ, ɎɧɍɜɌɝɧɎɌɑɘɧɡ ɖɚɘɛɗɑɖɝɚɘ Ɏ 

Ɍɞɘɚɝɠɑɜɟ. 
 

Ȯ ȰɚɖɗɌɐɑ òȻɗɌə ɛɚ ɎɚɝɝɞɌəɚɎɗɑəɔɪ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧó ɚɞ 17 ɫəɎɌɜɫ 
1995  ɏɚɐɌ ɍɧɗɚ ɛɚɐɞɎɑɜɒɐɑəɚ, ɣɞɚ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ əɌɛɜɌɎɗɑəɔɫ ɎɑɞɜɚɎ, 
ɞɑɜɜɔɞɚɜɔɔ əɌɔɍɚɗɨɤɑɏɚ ɛɚɞɑəɢɔɌɗɨəɚɏɚ ɎɧɛɌɐɑəɔɫ ɚɝɌɐɖɚɎ ɜɌɝɛɚɗɚɒɑəɧ ɖ 

ɝɑɎɑɜɟ ɚɞ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ, ɓɌɞɜɌɏɔɎɌɫ Ȼɜɔɜɚɐəɧɕ ȳɌɛɚɎɑɐəɔɖ 
ȭɔɎɨɑɜɑ ɔ ɣɌɝɞɔɣəɚ ɏɚɜɚɐ ȰɒɑɗɌ. Ȯ ȰɚɖɗɌɐɑ ɏɚɎɚɜɔɞɝɫ, ɣɞɚ əɌɗɔɣɔɑ 
Ȼɜɚɘɧɤɗɑəəɚɏɚ ɂɑəɞɜɌ, əɑɝɚɘəɑəəɚ, ɝɞɌɗɚ ɚɛɜɑɐɑɗɫɪɥɔɘ ɠɌɖɞɚɜɚɘ 

ɟɡɟɐɤɑəɔɫ ɖɌɣɑɝɞɎɌ ɎɚɓɐɟɡɌ Ɏ ɩɞɚɘ ɜɌɕɚəɑ.  
Ȯ ȰɚɖɗɌɐɑ ɔɓɗɌɏɌɑɞɝɫ ɖɌɜɞɔəɌ ɎɧɍɜɚɝɚɎ Ɏ Ɍɞɘɚɝɠɑɜɟ: òȳɌɎɚɐ ɫɎɗɫɑɞɝɫ 

ɛɜɔɣɔəəɧɘ ɔɝɞɚɣəɔɖɚɘ ɎɚɓɐɑɕɝɞɎɔɫ əɌ ɖɌɣɑɝɞɎɚ ɎɚɓɐɟɡɌ  ɔɓ-ɓɌ ɎɧɍɜɚɝɚɎ 
ɐɔɚɖɝɔɐɌ ɝɑɜɧ, ɚɖɝɔɐɚɎ ɌɓɚɞɌ ɔ ɞɎɑɜɐɧɡ ɣɌɝɞɔɢ. Ƚɜɑɐɔ 
ɘɔɖɜɚɓɌɏɜɫɓəɔɞɑɗɑɕ, ɛɚɞɑəɢɔɌɗɨəɚ ɎɧɍɜɌɝɧɎɌɑɘɧɡ ɝɒɔɏɌɞɑɗɨəɧɘɔ 

ɟɝɞɌəɚɎɖɌɘɔ, əɌɡɚɐɫɞɝɫ ɍɑəɓɚɗ, ɌɜɚɘɌɞɔɣɑɝɖɔɑ ɟɏɗɑɎɚɐɚɜɚɐɧ, ɝɎɔəɑɢ, 
ɘɑɐɨ, ɎɌəɌɐɔɕ, əɔɖɑɗɨ ɔ ɡɜɚɘé ȹɌɗɔɣɔɑ Ȼɜɚɘɧɤɗɑəəɚɏɚ ɂɑəɞɜɌ, 
əɑɝɚɘəɑəəɚ, ɫɎɗɫɑɞɝɫ ɚɛɜɑɐɑɗɫɪɥɔɘ ɠɌɖɞɚɜɚɘ ɟɡɟɐɤɑəɔɫ ɖɌɣɑɝɞɎɌ 

ɎɚɓɐɟɡɌ Ɏ ɩɞɚɘ ɜɌɕɚəɑéó 
 

Ȯ ȰɚɖɗɌɐɑ ɓɌ 1995  ɏɚɐ ɛɚɐɝɣɔɞɌəɚ, ɣɞɚ Ɏ ɢɑɗɚɘ Ɏɑɝɨ ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɕ 

ɂɑəɞɜ ɝɍɜɚɝɔɗ Ɏ Ɍɞɘɚɝɠɑɜɟ:  
- Ɏɧɍɜɚɝɧ ɐɔɚɖɝɔɐɌ ɝɑɜɧ ɝɚɝɞɌɎɗɫɗɔ ɚɖɚɗɚ 84'000  ɞ/ɏɚɐ, ɚɍɟɝɗɚɎɗɑəəɧɑ əɌ 

98  % ɐɑɫɞɑɗɨəɚɝɞɨɪ ɓɌɎɚɐɌ PRAOIL ;  
- Ɏɧɍɜɚɝɧ ɚɖɝɔɐɚɎ ɌɓɚɞɌ, ɝɚɝɞɌɎɗɫɎɤɔɑ ɚɖɚɗɚ 8õ800 ɞɚəə, ɛɜɔɤɗɔɝɨ ɞɌɖɒɑ əɌ 
ɐɚɗɪ ɓɌɎɚɐɌ PRAOIL ;  

- ɘɑɗɖɔɑ ɛɧɗɑɎɧɑ ɣɌɝɞɔɢɧ (1õ840 ɞ ɔɓ 2õ050 ɞ) ɛɜɔɡɚɐɔɗɔɝɨ ɞɌɖɒɑ əɌ ɐɚɗɪ 
ɓɌɎɚɐɌ PRAOIL ;  

- ɛɜɑɐɛɜɔɫɞɔɑ ENICHEM  AGRICOLTURA  ɝɍɜɚɝɔɗɚ əɑɝɖɚɗɨɖɚ ɐɑɝɫɞɖɚɎ ɞɚəə 
ɌɘɘɔɌɖɌ;  
- ENIC HEM  ANIC  ɝɍɜɚɝɔɗ əɑɝɖɚɗɨɖɚ ɐɑɝɫɞɖɚɎ ɞɚəə ɌɖɜɔɗɚəɔɞɜɔɗɌ;  

- ENICHEM  AGRICOLTURA  ɝɍɜɚɝɔɗ əɑɝɖɚɗɨɖɚ ɐɑɝɫɞɖɚɎ ɞɚəə ɠɞɚɜɌ;  
- ENICHEM  AGRICOLTURA  ɝɍɜɚɝɔɗ ɚɖɚɗɚ 90 %  ɚɞ ɚɍɥɑɏɚ ɚɍɦɑɘɌ ɎɧɍɜɚɝɚɎ 
ɠɚɝɠɚɜəɚɕ ɖɔɝɗɚɞɧ (ɚɖɚɗɚ 20 ɞ/ɏɚɐ);  

- ENICHEM  ANIC  ɝɍɜɚɝɔɗ ɛɜɔɘɑɜəɚ 26 ɞ/ɏɚɐ ɐɔɡɗɚɜɩɞɌəɌ ɔ ɛɜɔɘɑɜəɚ 11 
ɞ/ɏɚɐ ɢɔɌəɔɐɚɎ. (20) 

 
 
 

 
30. Gela, Milazzo, Melilli e Priolo dove i veleni e il cancro sono di casa, http s://meridionews.it/gela -

milazzo -melilli -e-priolo -dove-i-veleni -e-il -cancro -sono -di -casa/19/01/2013  

 
 

https://meridionews.it/gela-milazzo-melilli-e-priolo-dove-i-veleni-e-il-cancro-sono-di-casa/19/01/2013
https://meridionews.it/gela-milazzo-melilli-e-priolo-dove-i-veleni-e-il-cancro-sono-di-casa/19/01/2013
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Ȼɚ ɐɌəəɧɘ ARPA  Ƚɔɢɔɗɔɔ (2005  ɏ.), Ɏ Ɏɚɓɐɟɡɑ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ 

ɂɑəɞɜɌ əɌɍɗɪɐɌɗɔɝɨ Ɏɧɝɚɖɔɑ ɟɜɚɎəɔ ɎɧɍɜɚɝɚɎ ɘɧɤɨɫɖɌ, ɘɚɗɔɍɐɑəɌ, 
əɔɖɑɗɫ, ɝɑɜɧ, ɝɑɗɑəɌ, ɎɌəɌɐɔɫ ɔ ɢɔəɖɌ, ɍɑəɓɚɗɌ, əɑɘɑɞɌəɚɎɧɡ 

ɟɏɗɑɎɚɐɚɜɚɐɚɎ ɔ PM10, ɝɚɐɑɜɒɌɥɔɡ əɔɖɑɗɨ. ȹɌ Ɏəɑɤəɑɕ ɞɑɜɜɔɞɚɜɔɔ, 
ɛɜɔɗɑɏɌɪɥɑɕ ɖ ȹɑɠɞɑɛɑɜɑɜɌɍɌɞɧɎɌɪɥɑɘɟ ȳɌɎɚɐɟ Ɏ ɏ.ȰɒɑɗɌ, ɍɧɗɔ 
ɚɍəɌɜɟɒɑəɧ ɛɜɑɎɧɤɑəɔɫ ɛɜɑɐɑɗɨəɧɡ ɓəɌɣɑəɔɕ ɛɚ ɚɓɚəɟ ɔ ɗɑɞɟɣɔɘ 

ɚɜɏɌəɔɣɑɝɖɔɘ ɝɚɑɐɔəɑəɔɫɘ (VOC). (16) 
 

3. 8.ȶɚɖɝɚɎɧɕ ɢɑɡ 

ȹɑɠɞɑɛɑɜɑɜɌɍɌɞɧɎɌɪɥɔɕ ȳɌɎɚɐ Ɏ ɏ.ȰɒɑɗɌ ɚɝəɌɥɑə ȾɑɛɗɚɎɚɕ 
ɉɗɑɖɞɜɚɝɞɌəɢɔɑɕ (ȾɉȽ) ɘɚɥəɚɝɞɨɪ 262 ȸȮɞ, ɖɚɞɚɜɌɫ ɝɒɔɏɌɑɞ Ɏ ɚɝəɚɎəɚɘ 

əɑɠɞɫəɚɕ ɖɚɖɝ (ɛɜɔɍɗɔɓɔɞɑɗɨəɚ 900'000 ɞ/ɏɚɐ ɔɗɔ 2'500 ɞ/ɐɑəɨ), ɣɞɚ ɫɎɗɫɑɞɝɫ 
ɜɑɐɖɔɘ ɝɗɟɣɌɑɘ Ɏ ȱɎɜɚɛɑ ɔ ɟəɔɖɌɗɨəɧɘ ɐɗɫ ȴɞɌɗɔɔ, Ɍ ɞɌɖɒɑ ɘɌɓɟɞ ATZ, TAR ɔ 
BTZ, ɏɌɓ, ɛɚɗɟɣɑəəɧɕ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɝɔəɞɑɓɌ, ɞɚɛɗɔɎəɧɕ ɏɌɓ ɐɗɫ ȹȻȳ, Ɍɗɒɔɜɝɖɔɕ 

ɘɑɞɌə, ɔəɚɝɞɜɌəəɧɕ ɖɚɖɝ. ȹɑɠɞɫəɚɕ ɖɚɖɝ ɫɎɗɫɑɞɝɫ ɚɞɡɚɐɚɘ ɛɜɚɢɑɝɝɌ 
ɖɜɑɖɔəɏ.  
ȴɝɛɚɗɨɓɚɎɌəɔɑ əɑɠɞɫəɚɏɚ ɖɚɖɝɌ Ɏ ɖɌɣɑɝɞɎɑ ɞɚɛɗɔɎɌ ɚɖɌɓɧɎɌɑɞ ɝɔɗɨəɚɑ 

ɎɚɓɐɑɕɝɞɎɔɑ əɌ ɚɖɜɟɒɌɪɥɟɪ ɝɜɑɐɟ ɔɓ-ɓɌ Ɏɧɝɚɖɚɏɚ ɝɚɐɑɜɒɌəɔɫ Ɏ əɑɘ ɝɑɜɧ  
(6 % ), ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ ɔ ɛɚɗɔɢɔɖɗɔɣɑɝɖɔɡ ɌɜɚɘɌɞɔɣɑɝɖɔɡ 

ɟɏɗɑɎɚɐɚɜɚɐɚɎ. ȹɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ ɓɌɎɚɐ ɛɚ ɛɜɚɔɓɎɚɐɝɞɎɟ əɑɠɞɫəɚɏɚ ɖɚɖɝɌ 
əɌ ɝɑɏɚɐəɫ ɚɝəɌɥɑə ɝɔɝɞɑɘɌɘɔ ɚɣɔɝɞɖɔ ɚɞ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ, əɑɚɍɡɚɐɔɘɚ 
ɟɣɔɞɧɎɌɞɨ ɛɜɑɐɧɐɟɥɔɑ 50 ɗɑɞ ɓɌɏɜɫɓəɑəɔɫ.  

ȹɌ ɞɑɜɜɔɞɚɜɔɔ ɏ.ȰɒɑɗɌ ɛɚɐɞɎɑɜɒɐɑəɚ ɚɍɔɗɨəɚɑ əɌɗɔɣɔɑ ɘɧɤɨɫɖɌ ɔ 
ɘɚɗɔɍɐɑəɌ, ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ, ɐɔɚɖɝɔəɚɎ ɔ ɐɜɟɏɔɡ ɎɑɥɑɝɞɎ, ɝɎɫɓɌəəɧɡ ɝ 
ɛɜɚɢɑɝɝɚɘ ɝɏɚɜɌəɔɫ əɑɠɞɫəɚɏɚ ɖɚɖɝɌ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɎɧɓɧɎɌɞɨ ɜɌɖɚɎɧɑ 

ɓɌɍɚɗɑɎɌəɔɫ ɔ ɛɚɜɚɖɔ ɜɌɓɎɔɞɔɫ. ȱɏɚ ɣɜɑɓɘɑɜəɚɑ ɔɝɛɚɗɨɓɚɎɌəɔɑ Ɏ ɜɌɕɚəɑ 
ɏ.ȰɒɑɗɌ ɛɜɔɎɚɐɔɞ ɖ ɎɚɓəɔɖəɚɎɑəɔɪ ɞɚɖɝɔɣɑɝɖɔɡ ɝɚɝɞɚɫəɔɕ, ɖɌəɢɑɜɚɏɑəəɧɘ 

ɓɌɍɚɗɑɎɌəɔɫɘ ɔ ɛɚɜɚɖɌɘ ɜɌɓɎɔɞɔɫ, ɣɞɚ ɍɧɗɚ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɚ ɘəɚɏɔɘɔ 
ɔɝɝɗɑɐɚɎɌəɔɫɘɔ. (Gebel, 1997; Bosco, Varrica ɔ Dongarrà, 20 05; Bianchi Ɏ 
ɝɚɌɎɞ., 2006; Nardo, 2006, Dorru, 2012).  

 

ȺɐəɌɖɚ əɌ ɠɚəɑ ɟɡɟɐɤɑəɔɫ ɝɚɝɞɚɫəɔɫ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ ɔ ɓɐɚɜɚɎɨɫ 
əɌɝɑɗɑəɔɫ Ɏ 2002  ɏɚɐɟ ɚɖɚɗɚ 20õ000 ɒɔɞɑɗɑɕ ɏ.ȰɒɑɗɌ Ɏɧɤɗɔ əɌ ɟɗɔɢɧ ɝ 

ɗɚɓɟəɏɚɘ òȷɟɣɤɑ ɍɧɞɨ ɍɚɗɨəɧɘ, ɣɑɘ ɍɑɓɜɌɍɚɞəɧɘ!ó Ɏ ɓɌɥɔɞɟ 
ȹɑɠɞɑɛɑɜɑɜɌɍɌɞɧɎɌɪɥɑɏɚ ȳɌɎɚɐɌ ɛɜɚɞɔɎ ɛɚɝɞɌəɚɎɗɑəɔɫ ɚɍ ɚɝɞɌəɚɎɖɑ ɑɏɚ 

ɜɌɍɚɞɧ, ɎɝɞɟɛɔɎ Ɏ ɝɞɚɗɖəɚɎɑəɔɫ ɝ ɛɚɗɔɢɔɑɕ. 
 

Ƀɞɚɍɧ ɜɌɓɍɗɚɖɔɜɚɎɌɞɨ ɝɔɞɟɌɢɔɪ, ɍɧɗ ɔɓɐɌə Ȱɑɖɜɑɞ, ɖɚɞɚɜɧɕ ɚɛɜɑɐɑɗɔɗ ɩɞɔ 

ɚɞɡɚɐɧ Ɏ ɖɌɣɑɝɞɎɑ ɞɚɛɗɔɎɌ ɔ ɜɌɓɜɑɤɔɗ ɔɡ ɔɝɛɚɗɨɓɚɎɌəɔɑ.  
8 ɘɌɜɞɌ 2002 ɏɚɐɌ ɏɌɓɑɞɌ ò La Stampa ó ɝɚɚɍɥɔɗɌ:  
òȻɜɌɎɔɞɑɗɨɝɞɎɚ ɐɌɗɚ ɓɑɗɑəɧɕ ɝɎɑɞ Ȱɑɖɜɑɞɟ, ɜɌɓɜɑɤɌɪɥɑɘɟ ɔɝɛɚɗɨɓɚɎɌəɔɑ 

əɑɠɞɫəɚɏɚ ɖɚɖɝɌ əɌ ɓɌɎɚɐɌɡ ɛɚ ɝɒɔɏɌəɔɪ, ɛɜɔəɌɐɗɑɒɌɥɔɡ ɖɚɘɛɌəɔɔ AGIP Ɏ 
ɏ. ȰɒɑɗɌó.  
ȻɜɑɐɝɑɐɌɞɑɗɨ ɛɌɜɞɔɔ ȳɑɗɬəɧɡ Ȭɗɨɠɚəɝɚ ȻɑɖɚɜɌɜɚ ȽɖɌəɔɚ Ɏ ɚɞəɚɤɑəɔɔ 

ȰɑɖɜɑɞɌ ɚɞɘɑɞɔɗ:  
òɉɞɚ ɍɧɗɌ ɌɠɑɜɌ, əɚɎɌɫ Ɍɘəɔɝɞɔɫ. Ȯɘɑɝɞɚ ɞɚɏɚ, ɣɞɚɍɧ Ɏɧɐɑɗɫɞɨ ɝɜɑɐɝɞɎɌ əɌ 

ɚɡɜɌəɟ ɓɐɚɜɚɎɨɫ ɔ ɓɌəɫɞɚɝɞɔ, ɛɜɌɎɔɞɑɗɨɝɞɎɚ ɛɜɑɐɛɚɣɗɚ ɗɑɏɌɗɔɓɚɎɌɞɨ 
ɓɌɏɜɫɓəɑəɔɑ ɔ ɍɚɗɑɓəɔ. Ȱɑɖɜɑɞ ɖɗɌɝɝɔɠɔɢɔɜɟɑɞ əɑɠɞɫəɚɕ ɖɚɖɝ ɖɌɖ 
ɞɚɛɗɔɎɚ, ɡɚɞɫ əɌ ɝɌɘɚɘ ɐɑɗɑ ɩɞɚ ɚɝɞɌɞɖɔ ɚɞ ɛɜɚɢɑɝɝɌ ɛɑɜɑɜɌɍɚɞɖɔ əɑɠɞɔ, 

Ɍ ɓəɌɣɔɞ, ɖɜɌɕəɑ Ɏɜɑɐəɚɑ ɎɑɥɑɝɞɎɚ. ȹɑ ɞɚɗɨɖɚ ɍɧɗ ɚɍɚɕɐɑə ȳɌɖɚə ȼɚəɖɔ*,  
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əɚ ɔ, ɛɜɑɒɐɑ Ɏɝɑɏɚ, ɍɧɗɚ ɛɚɐɎɑɜɏəɟɞɚ ɜɔɝɖɟ ɓɐɚɜɚɎɨɑ ɞɑɡ, ɖɞɚ ɜɌɍɚɞɌɑɞ ɔ ɒɔɎɑɞ 

Ɏ Ȱɒɑɗɑ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɕ ȳɌɎɚɐ ɚɝɞɌɑɞɝɫ ɚɐəɔɘ ɔɓ ɚɍɦɑɖɞɚɎ 
ɝ ɝɌɘɧɘ Ɏɧɝɚɖɔɘ ɟɜɚɎəɑɘ ɜɔɝɖɌ, əɌɝɞɚɫɥɑɕ ɩɖɚɗɚɏɔɣɑɝɖɚɕ ɍɚɘɍɚɕ, 

ɖɚɞɚɜɟɪ ɛɜɌɎɔɞɑɗɨɝɞɎɚ ȭɑɜɗɟɝɖɚəɔ ɛɜɑɐɛɚɣɔɞɌɑɞ ɛɚɐɐɑɜɒɔɎɌɞɨó.  
Ȯ ɛɚɝɗɑɐɟɪɥɔɑ əɑɝɖɚɗɨɖɚ ɗɑɞ ɍɧɗɔ ɛɜɚɎɑɐɑəɧ ɐɑɝɫɞɖɔ ɔɝɝɗɑɐɚɎɌəɔɕ, 

ɛɚɝɎɫɥɑəəɧɡ ɚɛɌɝəɚɝɞɔ ɔɝɛɚɗɨɓɚɎɌəɔɫ əɑɠɞɫəɚɏɚ ɖɚɖɝɌ Ɏ ɖɌɣɑɝɞɎɑ ɞɚɛɗɔɎɌ. 

(5, 11, 22, 31) 
 

3. 9. ȭɔɚɘɚəɔɞɚɜɔəɏ ɎɚɓɐɟɡɌ ɝ ɛɚɘɚɥɨɪ ɝɚɝəɚɎɧɡ ɔɏɚɗɚɖ  

ȹɑɠɞɫəɚɕ ɖɚɖɝ, ɛɚɍɚɣəɧɕ ɛɜɚɐɟɖɞ əɑɠɞɑɛɑɜɑɜɌɍɚɞɖɔ, ɔɘɑɑɞ ɛɚɎɧɤɑəəɟɪ 
ɖɚəɢɑəɞɜɌɢɔɪ ɝɑɜɧ, ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ ɔ IPA  ɔ Ɏ ɝɎɫɓɔ ɝ ɩɞɔɘ ɝɔɗɨəɧɕ 

ɩɠɠɑɖɞ əɌ ɚɖɜɟɒɌɪɥɟɪ ɝɜɑɐɟ.  
ȴɝɝɗɑɐɚɎɌəɔɑ, ɛɜɚɎɑɐɑəəɚɑ ɏɜɟɛɛɚɕ ɟɣɑəɧɡ ɝ ȶɌɠɑɐɜɧ Ɂɔɘɔɔ ɔ ɀɔɓɔɖɔ 

ȳɑɘɗɔ ȿəɔɎɑɜɝɔɞɑɞɌ Ɏ ɏ.ȻɌɗɑɜɘɚ ȸ.ȷ. ȭɚɝɖɚ, Ȱ. ȮɌɜɜɔɖɌ ɔ Ȱɒ. ȰɚəɏɌɜɜɌ ɛɚɐ 

əɌɓɎɌəɔɑɘ òȹɑɚɜɏɌəɔɣɑɝɖɔɑ ɓɌɏɜɫɓəɔɞɑɗɔ, ɝɎɫɓɌəəɧɑ ɝ ɞɎɑɜɐɧɘɔ ɣɌɝɞɔɢɌɘɔ ɝ 
ɞɑɜɜɔɞɚɜɔɕ Ɏɍɗɔɓɔ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌó ɔ ɚɛɟɍɗɔɖɚɎɌəəɚɑ Ɏ ɒɟɜəɌɗɑ 
Environm ental  Research  Ɏ 2005  ɏɚɐɟ, ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɚ ɞɑɝəɟɪ ɝɎɫɓɨ ɘɑɒɐɟ 

əɌɗɔɣɔɑɘ ɖɌəɢɑɜɚɏɑəəɧɡ ɔ ɞɑɜɌɞɚɏɑəəɧɡ ɎɑɥɑɝɞɎ Ɏ ɜɌɕɚəɑ ɏ.ȰɒɑɗɌ ɔ 
ɝɒɔɏɌəɔɑɘ əɑɠɞɫəɚɏɚ ɖɚɖɝɌ əɌ ȾɉȽ ɏɚɜɚɐɌ. Ȯ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗɚ 

ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɚ əɌɗɔɣɔɑ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ Ɏ Ɍɞɘɚɝɠɑɜəɚɘ Ɍɩɜɚɓɚɗɑ Ɏ 
ɏ.ȰɒɑɗɌ, Ɏ ɛɜɚɘɧɤɗɑəəɚɕ ɓɚəɑ ɔ Ɏ ɝɑɗɨɝɖɚɕ ɘɑɝɞəɚɝɞɔ ɜɌɎəɔəɧ ȻɨɫəɌ-ɐɔ-
ȰɒɑɗɌ əɌ ɡɎɚɑ ɝɚɝəɧ Pinus  halepensis . (ȼɔɝɟəɚɖ 10) (33) 

 

ȽɚɝəɚɎɧɑ ɔɏɚɗɖɔ ɔɘɑɪɞ əɌɜɟɒəɧɕ ɎɚɝɖɚɎɚɕ ɝɗɚɕ, ɖɚɞɚɜɧɕ ɘɚɒɑɞ 
ɛɚɏɗɚɥɌɞɨ ɘɑɗɖɔɑ ɣɌɝɞɔɢɧ. ȬəɌɗɔɓ ɚɝɌɒɐɑəɔɫ ɞɎɑɜɐɧɡ ɣɌɝɞɔɢ əɌ ɝɚɝəɚɎɧɡ 

ɔɏɚɗɖɌɡ ɫɎɗɫɑɞɝɫ ɍɧɝɞɜɧɘ ɘɑɞɚɐɚɘ ɘɚəɔɞɚɜɔəɏɌ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ 
Ɏ Ɏɚɓɐɟɡɑ, ɣɞɚ ɞɌɖɒɑ ɍɧɗɚ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɚ ɐɗɫ ɓɌɏɜɫɓəɑəɔɫ əɌ 
ɞɑɜɜɔɞɚɜɔɔ S.I .N. Ɏ Ȼɜɔɚɗɚ əɌ Ƚɔɢɔɗɔɔ. (32) 
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(2021), pp. 486 -495., Articolo presentato al Simposio Internazionale Reuso 2020. Restauro: temi 

contemporanei per un confronto dia lettico, 20.03.2024, 11 pp.  

32. www.plumatella.it , S.I.N. Polo Petrolchimico di Priolo. PARTI 1 -8 ð Plumatella , 5.8. Il mercuri o 
nelle foglie degli alberi, 107 ð 109 pp.  

33.M.L.Bosco, D.Varrica, G.Dongarra, Case study: Inorganic pollutants associated with 

particulate matter from an area near a Petrolchemical Plant, Environmental Research 99 

(2005), 18 -30 pp.  

 

*ȳɌɖɚə ȼɚəɖɔ, ȻɚɝɞɌəɚɎɗɑəɔɑ ʈ 22 ɚɞ 5 ɠɑɎɜɌɗɫ 1997 ɏɚɐɌ, ɜɑɏɟɗɔɜɟɑɞ ɟɛɜɌɎɗɑəɔɑ ɚɞɡɚɐɌɘɔ, 
ɚɛɌɝəɧɘɔ ɚɞɡɚɐɌɘɔ ɔ ɔɡ ɛɑɜɑɜɌɍɚɞɖɚɕ Ɏ ȴɞɌɗɔɔ. 
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ȼɔɝɟəɚɖ 10. ȺɍɜɌɓɢɧ ɝɚɝəɧ Pinus  halepensis , ɝɚɍɜɌəəɧɑ Ɏ ɏɚɜɚɐɑ ȰɒɑɗɌ, Ɏ 
ɓɚəɑ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ Ɏ ɏ.ȰɒɑɗɌ ɔ Ɏ ɝɑɗɨɝɖɚɕ ɘɑɝɞəɚɝɞɔ ɜɌɎəɔəɧ 

ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ. (33) 
ȷɑɏɑəɐɌ: 

 ɏɚɜɚɐ ȰɒɑɗɌ  ɓɚəɌ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ Ɏ ɏ.ȰɒɑɗɌ  ɓɚəɌ 
ɝɑɗɨɝɖɚɕ ɘɑɝɞəɚɝɞɔ ɜɌɎəɔəɧ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ. 

 

Ȯ ɡɚɐɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɍɧɗ ɛɜɚɌəɌɗɔɓɔɜɚɎɌə 41 ɚɍɜɌɓɑɢ ɡɎɚɔ ɝɚɝəɧ ɎɔɐɌ 
Pinus  halepensis  ɔ ɐɎɌ ɚɍɜɌɓɢɌ ɐɚɜɚɒəɚɕ ɛɧɗɔ. ȴəɠɚɜɘɌɢɔɫ ɚ ɑɝɞɑɝɞɎɑəəɚɘ 

ɔɗɔ Ɍəɞɜɚɛɚɏɑəəɚɘ ɛɜɚɔɝɡɚɒɐɑəɔɔ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ ɍɧɗɌ ɛɚɗɟɣɑəɌ ɝ 
ɛɚɘɚɥɨɪ ɠɌɖɞɚɜəɚɏɚ ɌəɌɗɔɓɌ ɔ ɖɌɜɞ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɩɗɑɘɑəɞɚɎ.  

ȭɚɝɖɚ ɝ ɝɚɌɎɞ. ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ, ɣɞɚ əɑɠɞɫəɚɕ ɖɚɖɝ, ɛɜɚɔɓɎɑɐɑəəɧɕ 
Ɏ ɏ.ȰɒɑɗɌ, ɍɚɏɌɞ ɝɑɜɚɕ, ɒɑɗɑɓɚɘ, ɎɌəɌɐɔɑɘ, əɔɖɑɗɑɘ, ɘɧɤɨɫɖɚɘ, ɝɎɔəɢɚɘ, 
ɡɜɚɘɚɘ, ɘɑɐɨɪ ɔ Ɍɗɪɘɔəɔɑɘ. (ȾɌɍɗɔɢɌ 9) (33, 33 Ɍ) 

 

 
ȾɌɍɗɔɢɌ 9. ȽɚɝɞɌɎ əɑɠɞɫəɚɏɚ ɖɚɖɝɌ, ɛɜɚɔɓɎɑɐɑəəɚɏɚ Ɏ ɏ.ȰɒɑɗɌ. (33, 33 a) 

 

33 a. Università degli Studi di Messina, Facoltà di Farmacia, Dipartimento Farmaco -Chimico, 

Settore analitico -alimentare, dottorato di ricerca in Chimica e sicurezza degli alimenti, Dr. 
Tiziano Granata, Monitoraggio e valutazione dei rischi derivati dalla contaminazione con metalli 

tossici nella catena alimentare nellõarea a rischio ambientale a Gela, tutor Prf.Daniele Giuffrida, 

coordinatore Prof.Luigi Mondello, 2008 -2010, 156 pp.  
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ȯɜɟɛɛɌ ɟɣɑəɧɡ ɛɜɚɌəɌɗɔɓɔɜɚɎɌɗɌ ɞɫɒɑɗɧɑ ɘɑɞɌɗɗɧ, ɛɜɔɝɟɞɝɞɎɟɪɥɔɑ Ɏ 

əɑɠɞɫəɚɘ ɖɚɖɝɑ, ɛɜɚɔɓɎɚɐɔɘɚɘ Ɏ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɘ ɂɑəɞɜɑ Ɏ ɏ.ȰɒɑɗɌ,  
ɝɜɌɎəɔɎ ɛɚɗɟɣɑəəɧɑ ɐɌəəɧɑ ɝɚ ɝɜɑɐəɑɕ ɖɚəɢɑəɞɜɌɢɔɑɕ Ɏ ɓɑɘəɚɕ ɖɚɜɑ.  

ȺɖɌɓɌɗɚɝɨ, ɣɞɚ Ɏ əɑɠɞɫəɚɘ ɖɚɖɝɑ ɝɚɐɑɜɒɌɗɚɝɨ əɌɔɍɚɗɨɤɑɑ ɖɚɗɔɣɑɝɞɎɚ 
ɞɌɖɔɡ ɘɑɞɌɗɗɚɎ, ɖɌɖ ɘɚɗɔɍɐɑə, ɢɔəɖ, ɘɧɤɨɫɖ, ɝɎɔəɑɢ, əɔɖɑɗɨ, ɎɌəɌɐɔɕ ɔ 
ɡɜɚɘ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ Ɏ 1'838 , 1'202 , 355 , 357 , 387 , 292  ɔ 42 ɜɌɓɌ ɍɚɗɨɤɑ, 

ɣɑɘ Ɏ ɓɑɘəɚɕ ɖɚɜɑ. (ȾɌɍɗɔɢɌ 5) 
 

ɉɗɑɘɑəɞ     ɂɔəɖ     ȮɌəɌɐɔɕ   ȽɎɔəɑɢ  ȹɔɖɑɗɨ   ȸɚɗɔɍɐɑə   Ɂɜɚɘ    ȸɧɤɨɫɖ 

[K], ɘɏ/ ɖɏ   2'609      1'070       125         787             75           114           17,3  
[K], ɚɞəɚɝ-əɚ  1'202 ɜ.    292 ɜ.   357 ɜ.     387 ɜ.    1'838 ɜ.        42 ɜ.     355 ɜ. 
ɓɑɘəɚɕ ɖɚɜɧ 

ȾɌɍɗɔɢɌ 5. ȶɚəɢɑəɞɜɌɢɔɫ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ Ɏ əɑɠɞɫəɚɘ ɖɚɖɝɑ Ȱɒɑɗɧ ɛɚ 
ɝɜɌɎəɑəɔɪ ɝɚ ɝɜɑɐəɔɘ ɓəɌɣɑəɔɑɘ Ɏ ɓɑɘəɚɕ ɖɚɜɑ. [K] ð ɖɚəɢɑəɞɜɌɢɔɫ, ɘɏ/ ɖɏ  

(33)  

ȬəɌɗɔɓɔɜɟɫ ɖɚəɢɑəɞɜɌɢɔɪ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ Ɏ ɝɚɝəɚɎɧɡ ɔɏɚɗɖɌɡ Ɏ 
Activation  Laboratories  Ltd  Ɏ ȺəɞɌɜɔɚ, ȶɌəɌɐɌ, ɔɝɝɗɑɐɚɎɌɞɑɗɔ ɚɍəɌɜɟɒɔɗɔ Ɏ 
ɚɍɜɌɓɢɌɡ, ɝɚɍɜɌəəɧɡ Ɏ ɜɌɓəɧɡ ɜɌɕɚəɌɡ Ȱɒɑɗɧ, ɍòɗɨɤɟɪ ɣɌɝɞɨ ɞɫɒɑɗɧɡ 

ɘɑɞɌɗɗɚɎ, ɛɜɔɝɟɞɝɞɎɟɪɥɔɡ Ɏ əɑɠɞɫəɚɘ ɖɚɖɝɑ ɔɓ ɏ.ȰɒɑɗɌ. (ȼɔɝɟəɚɖ 11) 
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ȼɔɝɟəɚɖ 11. ȼɌɝɛɜɑɐɑɗɑəɔɑ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ Ni, V, As, Mo, Pb, Sb, Cu  ɔ Pt Ɏ 

ɡɎɚɑ ɝɚɝəɧ Pinus  halepensis  Ɏɍɗɔɓɔ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ ɏ.ȰɒɑɗɌ. (33) 
 

ȶɚəɢɑəɞɜɌɢɔɫ ɢɔəɖɌ, ɘɑɐɔ, ɎɌəɌɐɔɫ, əɔɖɑɗɫ, ɝɎɔəɢɌ, ɘɚɗɔɍɐɑəɌ ɔ ɝɟɜɨɘɧ 

Ɏ ɚɍɜɌɓɢɌɡ ɝɚɝəɚɎɚɕ ɡɎɚɔ ɍɧɗɌ Ɏ 2ð20 ɜɌɓ Ɏɧɤɑ Ɏ ɏɚɜɚɐɑ ȰɒɑɗɌ (70'000 
ɒɔɞɑɗɑɕ) ɔ ɑɏɚ ɛɜɚɘɧɤɗɑəəɧɡ ɔ ɝɑɗɨɝɖɔɡ ɜɌɕɚəɌɡ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɏɚɜɚɐɚɘ 

ȻɌɗɑɜɘɚ (850'000 ɒɔɞɑɗɑɕ). ȹɌɛɜɔɘɑɜ, ɖɌɖ Ɏɔɐəɚ ɔɓ ȯɜɌɠɔɖɌ 12, 
ɖɚəɢɑəɞɜɌɢɔɫ ɢɔəɖɌ Ɏ ɝɚɝəɚɎɧɡ ɔɏɚɗɖɌɡ Ɏ ɏ.ȰɒɑɗɌ ɝɚɝɞɌɎɔɗɌ 364 ɘɏ/ɖɏ, 
ɣɞɚ Ɏ 17 ɜɌɓ Ɏɧɤɑ, ɣɑɘ Ɏ ɏ.ȻɌɗɑɜɘɚ (22 ɘɏ/ɖɏ). ȼɌɓəɔɢɌ Ɏ ɖɚəɢɑəɞɜɌɢɔɔ 

ɘɑɞɌɗɗɚɎ ɘɑɒɐɟ ɚɍɜɌɓɢɌɘɔ Ɏ ɏ.ȰɒɑɗɌ, ɛɜɚɘɧɤɗɑəəɚɕ ɓɚəɑ ɔ ɝɑɗɨɝɖɚɕ 
ɘɑɝɞəɚɝɞɔ ɍɧɗɌ əɑ ɚɣɑəɨ ɓəɌɣɔɞɑɗɨəɚɕ, ɛɚɝɖɚɗɨɖɟ ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɕ ɂɑəɞɜ 

əɌɡɚɐɔɞɝɫ Ɏɝɑɏɚ Ɏ 1 ɖɘ ɚɞ ɏɚɜɚɐɌ, Ɍ ɛɜɑɚɍɗɌɐɌɪɥɔɑ ɎɑɞɜɌ, ɐɟɪɥɔɑ Ɏ ɩɞɚɘ 
ɜɌɕɚəɑ, Ɏɧəɚɝɫɞ ɓɌɏɜɫɓəɫɪɥɔɑ ɎɑɥɑɝɞɎɌ Ɏ ɝɑɎɑɜɚ-Ɏɚɝɞɚɣəɟɪ ɣɌɝɞɨ, 
ɜɌɝɛɜɚɝɞɜɌəɫɫɝɨ ɛɚ Ɏɝɑɕ ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ. (ȼɔɝɟəɚɖ 12) 

 

ȼɔɝɟəɚɖ 12. ȶɚəɢɑəɞɜɌɢɔɫ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ Ɏ ɡɎɚɑ ɝɚɝəɧ Pinus  halepensis  
Ɏ ɏɚɜɚɐɑ ȰɒɑɗɌ (ɍɚɜɐɚɎɧɕ ɢɎɑɞ), Ɏ ɜɌɕɚəɑ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ ɏ.ȰɒɑɗɌ 

(ɒɑɗɞɧɕ ɢɎɑɞ), Ɏ ɝɑɗɨɝɖɚɕ ɘɑɝɞəɚɝɞɔ ɜɌɎəɔəɧ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ (ɏɚɗɟɍɚɕ ɢɎɑɞ), 
Ɏ ɏɚɜɚɐɑ ȻɌɗɑɜɘɚ (ɠɔɚɗɑɞɚɎɧɕ ɢɎɑɞ). (33) 
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ȴɝɝɗɑɐɚɎɌəɔɑ ȭɚɝɖɚ Ɏ ɝɚɌɎɞ. ɛɚɖɌɓɌɗɚ, ɣɞɚ ɝɜɑɐəɑɑ ɝɚɐɑɜɒɌəɔɑ ɞɫɒɑɗɧɡ 

ɘɑɞɌɗɗɚɎ Ɏ ɡɎɚɑ ɝɚɝəɧ Ɏ ɜɌɕɚəɑ ɏ.ȰɒɑɗɌ Ɏɧɤɑ, ɣɑɘ Ɏ ɏ.ȻɌɗɑɜɘɚ, ɔ ɣɞɚ Ɏɑɝɨ 
ɜɌɕɚə ȰɒɑɗɌ əɌɡɚɐɔɞɝɫ ɛɚɐ ɝɔɗɨəɧɘ Ɏɗɔɫəɔɑɘ ɎɧɍɜɚɝɚɎ ɘɑɞɌɗɗɚɎ Ɏ 

ɜɑɓɟɗɨɞɌɞɑ ɛɜɚɘɧɤɗɑəəɚɏɚ ɓɌɏɜɫɓəɑəɔɫ. ȴɝɝɗɑɐɚɎɌəɔɑ ɡɔɘɔɣɑɝɖɚɏɚ 
ɝɚɝɞɌɎɌ ɛɧɗɔ Ɏ ɏ.ȰɒɑɗɌ ɛɚɐɞɎɑɜɐɔɗɚ ɚɍɔɗɨəɚɑ ɛɜɔɝɟɞɝɞɎɔɑ ɞɌɖɔɡ ɘɑɞɌɗɗɚɎ, 
ɖɌɖ Zn , Cu , V, Ni , Pb, Se ɔ As, ɣɞɚ ɝɎɫɓɌəɚ ɝ ɓɌɏɜɫɓəɑəɔɑɘ ɎɚɓɐɟɡɌ ɘɑɞɌɗɗɌɘɔ 

ɛɜɚɘɧɤɗɑəəɚɏɚ ɛɜɚɔɝɡɚɒɐɑəɔɫ Ɏ ɛɜɚɘɧɤɗɑəəɚɕ ɓɚəɑ Ɏɚɖɜɟɏ ɏ.ȰɒɑɗɌ. 
 

ȱɥɑ ɚɐəɚ ɔɝɝɗɑɐɚɎɌəɔɑ ȸɌəəɚ Ɏ ɝɚɌɎɞ. 200 6  ɏɚɐɌ ɚɍəɌɜɟɒɔɗɚ Ɏ ɛɧɗɑɎɧɡ 

ɚɞɗɚɒɑəɔɫɡ Ɏɧɝɚɖɔɑ ɖɚəɢɑəɞɜɌɢɔɔ əɔɖɑɗɫ, ɎɌəɌɐɔɫ, Ɍ ɞɌɖɒɑ ɚɞɣɌɝɞɔ ɍɌɜɔɫ 
ɔ ɡɜɚɘɌ, ɣɞɚ ɍɧɗɚ ɝɎɫɓɌəɚ ɝ ɎɧɍɜɚɝɌɘɔ ɝ ɛɜɑɐɛɜɔɫɞɔɕ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ 

ɂɑəɞɜɌ.  
 

Ȯ ɔɪɗɑ 2008  ɏɚɐɌ ɞɌɖɒɑ Ȯɧɝɤɔɕ ȴəɝɞɔɞɟɞ ȳɐɜɌɎɚɚɡɜɌəɑəɔɫ ɛɜɚɎɑɗ 

ɖɌɘɛɌəɔɪ ɛɚ ɚɞɍɚɜɟ ɛɜɚɍ ɝɚɝəɚɎɚɕ ɡɎɚɔ Ɏ ɜɌɕɚəɑ ɏ.ȰɒɑɗɌ, ɎɧɫɎɔɎ 
ɛɚɎɧɤɑəəɚɑ ɝɖɚɛɗɑəɔɑ ɘɧɤɨɫɖɌ, ɜɞɟɞɔ, ɖɌɐɘɔɫ, ɝɎɔəɢɌ ɔ ɡɜɚɘɌ Ɏɐɚɗɨ 
ɛɜɑɚɍɗɌɐɌɪɥɑɏɚ əɌɛɜɌɎɗɑəɔɫ ɎɑɞɜɚɎ.  

Ȯ ȰɚɖɗɌɐɑ ɓɌ 2006 ɏɚɐ ɚɜɏɌəɔɓɌɢɔɫ ȷɑɏɌɘɍɔɑəɞɑ ɛɚɐɣɑɜɖəɟɗɌ, ɣɞɚ 
ɛɜɔɝɟɞɝɞɎɔɑ ɡɗɚɜɌ, IPA  ɔ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ ɝɛɚɝɚɍɝɞɎɟɑɞ ɚɍɜɌɓɚɎɌəɔɪ 

ɐɔɚɖɝɔəɚɎ, ɞɌɖɔɡ ɖɌɖ PCDD  (ɛɚɗɔɡɗɚɜɔɜɚɎɌəəɧɑ ɐɔɍɑəɓɚɐɔɚɖɝɔəɧ) ɔ PCDF 
(ɛɚɗɔɡɗɚɜɔɜɚɎɌəəɧɑ ɐɔɍɑəɓɚɠɟɜɌəɧ). ȮɓɌɔɘɚɐɑɕɝɞɎɔɑ ɐɔɚɖɝɔəɌ ɝ Ȱȹȶ 
ɫɎɗɫɑɞɝɫ ɘɚɥəɧɘ ɏɑəɑɞɔɣɑɝɖɔɘ ɐɑɜɑɏɟɗɫɞɚɜɚɘ. ȻɜɔɝɟɞɝɞɎɔɑ Ɏ ɜɌɕɚəɑ ɏ. 

ȰɒɑɗɌ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ, IPA  ɔ ɐɔɚɖɝɔəɚɎ, ɛɜɑɐɛɚɗɚɒɔɞɑɗɨəɚ ɚɍɗɌɐɌɪɥɔɡ 
ɖɌəɢɑɜɚɏɑəəɚɕ ɔ ɞɑɜɌɞɚɏɑəəɚɕ ɌɖɞɔɎəɚɝɞɨɪ, Ɏɑɜɚɫɞəɚ, ɫɎɗɫɑɞɝɫ ɚɝəɚɎəɚɕ 
ɛɜɔɣɔəɚɕ ɌəɚɘɌɗɨəɚɕ ɝɘɑɜɞəɚɝɞɔ ɚɞ ɚɛɟɡɚɗɑɕ ɔ ɛɚɜɚɖɚɎ ɜɌɓɎɔɞɔɫ ɟ 

əɚɎɚɜɚɒɐɑəəɧɡ əɌ ɐɌəəɚɕ ɞɑɜɜɔɞɚɜɔɔ.  
Ⱥɞɣɑɞ, ɛɚɐɏɚɞɚɎɗɑəəɧɕ ARPA  Ƚɔɢɔɗɔɔ Ɏ ɡɚɐɑ ɘɚəɔɞɚɜɔəɏɌ 2007  ɏɚɐɌ, 

ɛɚɐɞɎɑɜɐɔɗ Ɏɧɝɚɖɔɕ ɟɜɚɎɑəɨ ɓɌɏɜɫɓəɑəɔɫ ɎɚɓɐɟɡɌ, ɛɜɔɣɔəɑəəɧɕ 
ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɘ ɂɑəɞɜɚɘ Ɏ ɏ.ȰɒɑɗɌ, ɞɌɖɔɘɔ ɡɔɘɔɣɑɝɖɔɘɔ ɎɑɥɑɝɞɎɌɘɔ ɔ 
Ɏ ɓəɌɣɔɞɑɗɨəɧɡ ɖɚəɢɑəɞɜɌɢɔɫɡ, ɖɌɖ ɘəɚɏɚɣɔɝɗɑəəɧɑ ɌɗɔɠɌɞɔɣɑɝɖɔɑ ɔ 

ɌɜɚɘɌɞɔɣɑɝɖɔɑ ɟɏɗɑɎɚɐɚɜɚɐɧ, ɝɟɗɨɠɔɐɧ ɔ ɘɑɜɖɌɛɞɌəɧ, ɞɫɒɑɗɧɑ 
ɘɑɞɌɗɗɧ Ɏ ɞɎɑɜɐɧɡ ɣɌɝɞɔɢɌɡ PM10, Ɏ ɣɌɝɞəɚɝɞɔ Ni, V, Al, Fe, Zn , Cr  ɔ Ba, 

ɡɌɜɌɖɞɑɜəɧɘɔ ɐɗɫ əɑɠɞɫəɚɏɚ ɖɚɖɝɌ.  
ȼɌɓɗɔɣəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɔ, ɣɞɚ əɑɖɚɞɚɜɧɑ ɘɑɞɌɗɗɧ ɔ ɘɑɞɌɗɗɚɔɐɧ, 

ɛɜɔɝɟɞɝɞɎɟɪɥɔɑ Ɏ ɞɎɑɜɐɧɡ ɣɌɝɞɔɢɌɡ ɎɚɓɐɟɡɌ, ɛɚɞɑəɢɔɌɗɨəɚ ɞɚɖɝɔɣəɧ ɔ 

ɚɖɌɓɧɎɌɪɞ ɖɌəɢɑɜɚɏɑəəɚɑ ɔ ɞɑɜɌɞɚɏɑəəɚɑ ɐɑɕɝɞɎɔɑ əɌ ɘɗɑɖɚɛɔɞɌɪɥɔɡ 
(Hlavay  Ɏ ɝɚɌɎɞ., 1992; Domingo , 1994; Christensen , 1995; Chang , 1996; 
Hamilton , 2000; Fernandz  Ɏ ɝɚɌɎɞ., 2001). (11, 19, 22, 23, 26, 33, 34)  

 

3.10.Ȱɧɘɧ, ɎɧɍɜɌɝɧɎɌɑɘɧɑ Ɏ Ɍɞɘɚɝɠɑɜɟ ɔɓ ȰɇȸȺȮɇɁ Ⱦȼȿȭ 
ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ Ɏ ɏ.ȰɒɑɗɌ  

ȶɌɒɐɌɫ ɟɝɞɌəɚɎɖɌ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ ɝɍɜɌɝɧɎɌɑɞ Ɏ Ɍɞɘɚɝɠɑɜɟ 
ɓɌɏɜɫɓəɫɪɥɔɑ ɎɑɥɑɝɞɎɌ Ɏ ɞɎɑɜɐɚɘ, ɒɔɐɖɚɘ ɔ ɏɌɓɚɚɍɜɌɓəɚɘ ɝɚɝɞɚɫəɔɔ ɣɑɜɑɓ 

ɐɧɘɚɎɧɑ ɞɜɟɍɧ, ɠɌɖɑɗɧ, ɜɑɓɑɜɎɟɌɜɧ ɔ ɞ. ɐ.  
Ȯɧɍɜɚɝɧ ɝɗɑɐɟɪɥɔɡ ɎɑɥɑɝɞɎ, ɛɜɑɐɝɞɌɎɗɫɪɥɔɡ əɌɔɍɚɗɨɤɟɪ ɚɛɌɝəɚɝɞɨ ɝ 

ɞɚɣɖɔ ɓɜɑəɔɫ ɓɐɚɜɚɎɨɫ ɔ ɏɔɏɔɑəɧ, ɛɜɚɔɝɡɚɐɫɞ əɌ ɜɌɓəɧɡ ɟɜɚɎəɫɡ Ɏ 

ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ Ɏɧɝɚɞɧ ȰɇȸȺȮɇɁ Ⱦȼȿȭ:  
ɚɖɝɔɐɧ ɝɑɜɧ (SOx ), ɚɖɝɔɐɧ ɌɓɚɞɌ (NOx ), ɚɓɚə (O3), ɚɜɏɌəɔɣɑɝɖɔɑ 

ɘɔɖɜɚɓɌɏɜɫɓəɔɞɑɗɔ (ɛɚɗɔɡɗɚɜɔɜɚɎɌəəɧɑ ɐɔɍɑəɓɚɐɔɚɖɝɔəɧ ɔ 
ɛɚɗɔɡɗɚɜɔɜɚɎɌəəɧɑ ɐɔɍɑəɓɚɠɟɜɌəɧ, PCDD/ F, ɛɚɗɔɡɗɚɜɔɜɚɎɌəəɧɑ ɍɔɠɑəɔɗɧ, 
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ɐɔɚɖɝɔəɚɛɚɐɚɍəɧɑ PCB, ɛɚɗɔɢɔɖɗɔɣɑɝɖɔɑ ɌɜɚɘɌɞɔɣɑɝɖɔɑ ɟɏɗɑɎɚɐɚɜɚɐɧ IPA , 

ɍɑəɓɚɗ), ɞɎɑɜɐɧɑ ɣɌɝɞɔɢɧ PM10  ɔ ɘɑɞɌɗɗɧ As, Cd, Cr , Cu , Mn , Ni, Hg, Pb, V.  
Ȼɚ ɐɌəəɧɘ INES  2006 , Ƚɔɢɔɗɔɫ ɫɎɗɫɑɞɝɫ Ɏɞɚɜɚɕ ȺɍɗɌɝɞɨɪ Ɏ ȴɞɌɗɔɔ ɛɚɝɗɑ 

Ȭɛɟɗɔɔ ɛɚ ɎɧɍɜɚɝɌɘ NOx , SOx  ɔ ɍɑəɓɚɗɌ, ɚɍɜɌɓɟɪɥɔɡɝɫ Ɏ ɜɑɓɟɗɨɞɌɞɑ 
ɛɜɚɘɧɤɗɑəəɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ, ɛɜɔ ɩɞɚɘ Ɏɧɍɜɚɝɧ NOx  ɝɚɝɞɌɎɗɫɪɞ 32'568  ɞ/ɏɚɐ 
(11,65  %), SOx - 61õ459 ɞ/ɏɚɐ (21,20 %) ɔ ɍɑəɓɚɗɌ - 140õ823 ɖɏ/ɏɚɐ (26,16 %). 

Ȼɚ ɐɌəəɧɘ ɔəɎɑəɞɌɜɔɓɌɢɔɔ ɎɧɍɜɚɝɚɎ ɝ ɖɜɟɛəɧɡ ɘɟɝɚɜɚɝɒɔɏɌɞɑɗɨəɧɡ 
ɓɌɎɚɐɚɎ, Ɏ 2004  ɏɚɐɟ Ⱦɉɂ Ɏ ɏ.ȰɒɑɗɌ ɝɍɜɚɝɔɗɌ Ɏ Ɍɞɘɚɝɠɑɜɟ 13õ331,80 ɞ SOx 
ɔ 3õ068,2 ɞ NOx .  

Ȱɧɘɧ, Ɏɧɐɑɗɫɪɥɔɑɝɫ əɌ Ⱦɉɂ ɛɜɔ ɝɒɔɏɌəɔɔ əɑɠɞɫəɚɏɚ ɖɚɖɝɌ, 
ɚɍɜɌɍɌɞɧɎɌɪɞɝɫ ɝ ɛɚɘɚɥɨɪ ɛɜɚɢɑɝɝɌ SNOx, ɖɚɞɚɜɧɕ ɐɚɗɒɑə ɍɧ ɟɐɌɗɫɞɨ NOx , 

SOx , ɛɧɗɨ ɔ ɐɜɟɏɔɑ ɎɑɥɑɝɞɎɌ.  
 

ȽɚɏɗɌɝəɚ Ⱥɞɣɑɞɟ ɓɌ 2007  ɏɚɐ, əɌ ȹɑɠɞɑɛɑɜɑɜɌɍɌɞɧɎɌɪɥɑɘ ȳɌɎɚɐɑ Ɏ 

ɏ.ȰɒɑɗɌ ɔɘɑɗɚɝɨ 24 ɞɚɣɖɔ ɎɧɍɜɚɝɚɎ, Ɏ ɜɑɓɟɗɨɞɌɞɑ ɖɚɞɚɜɧɡ Ɏ Ɍɞɘɚɝɠɑɜɟ 
ɛɚɛɌɐɌɗɔ ɍɑəɓɚɗ, IPA , SOX ɔ NOX, PM10 ɔ ɞɫɒɑɗɧɑ ɘɑɞɌɗɗɧ, ɞɌɖɔɑ ɖɌɖ 
ɝɎɔəɑɢ, ɘɑɐɨ, ɎɌəɌɐɔɕ, əɔɖɑɗɨ ɔ ɡɜɚɘ.  

ȳɌɎɚɐɧ ex ENICHEM  ANIC  ɔ ENICHEM  POLIMERI  (ɛɚɓɐəɑɑ POLIMERI  
EUROPA) əɌɛɜɌɎɗɫɗɔ ɝɎɚɔ Ɏɧɍɜɚɝɧ Ɏ Ɍɞɘɚɝɠɑɜɟ ɣɑɜɑɓ 73 ȰɇȸȺȮɇɁ Ⱦȼȿȭɇ 

(ɛɜɚɔɓɎɚɐɝɞɎɚ ɩɞɔɗɑəɌ, ɌɖɜɚəɔɞɜɔɗɌ ɔ ɟɏɗɑɎɚɐɚɜɚɐɚɎ).  
ȹɌ əɧəɑ əɑɐɑɕɝɞɎɟɪɥɑɘ ɓɌɎɚɐɑ ENICHEM  AGRICOLTURA  ɛɜɚɔɝɡɚɐɔɗɔ 

ɝɍɜɚɝɧ ɌɘɘɔɌɖɌ ɔ ɠɞɚɜɌ ɣɑɜɑɓ 23 ȰɇȸȺȮɇɁ Ⱦȼȿȭɇ.  

ȳɌɎɚɐ ex ISAF  ɝɍɜɌɝɧɎɌɗ Ɏ Ɍɞɘɚɝɠɑɜɟ ɣɑɜɑɓ 20 ȰɇȸȺȮɇɁ Ⱦȼȿȭ ɐɔɚɖɝɔɐ 
ɌɓɚɞɌ (NO2), ɓəɌɣɔɞɑɗɨəɧɑ ɖɚəɢɑəɞɜɌɢɔɔ ɐɔɚɖɝɔɐɌ ɝɑɜɧ ɝ ɟɝɞɌəɚɎɖɔ ɛɚ 
ɛɜɚɔɓɎɚɐɝɞɎɟ ɝɑɜəɚɕ ɖɔɝɗɚɞɧ, ɛɧɗɔ, ɠɞɚɜ, ɌɘɘɔɌɖ, ɠɚɝɠɌɞ Ɍɘɘɚəɔɫ ɔ 

ɠɚɝɠɚɜəɟɪ ɖɔɝɗɚɞɟ.  
Ȯ ɢɑɗɚɘ, ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɕ ɂɑəɞɜ ɝɍɜɌɝɧɎɌɗ ɓɌɏɜɫɓəɫɪɥɔɑ ɎɑɥɑɝɞɎɌ Ɏ 

Ɍɞɘɚɝɠɑɜɟ ɣɑɜɑɓ 140 ȰɇȸȺȮɇɁ Ⱦȼȿȭ. ȿɣɔɞɧɎɌɫ ɓɌɖɜɧɞɔɑ ɟɝɞɌəɚɎɚɖ 
ɖɚɘɛɌəɔɕ ENICHEM  AGRICOLTURA  ɔ ISAF, Ɏ Ⱥɞɣɑɞɑ ɟɖɌɓɌəɚ, ɣɞɚ Ɏ 2007 ɏɚɐɟ 
Ȼɜɚɘɧɤɗɑəəɧɕ ȳɌɎɚɐ ɝɍɜɚɝɔɗ ɓɌɏɜɫɓəɫɪɥɔɑ ɎɑɥɑɝɞɎɌ Ɏ Ɍɞɘɚɝɠɑɜɟ ɣɑɜɑɓ 97 

ȰɇȸȺȮɇɁ Ⱦȼȿȭ. 
 

ȾɔɢɔɌəɚ ȯɜɌəɌɞɌ ɝ ɝɚɌɎɞɚɜɌɘɔ ɔɓ ȿəɔɎɑɜɝɔɞɑɞɌ Ɏ ɏ.ȸɑɝɝɔəɌ Ɏ ɝɞɌɞɨɑ ɛɚɐ 

əɌɓɎɌəɔɑɘ òȳɌɏɜɫɓəɑəɔɑ ɛɜɚɐɟɖɞɚɎ ɛɔɞɌəɔɫ ɝɎɔəɢɚɘ, ɖɌɐɘɔɑɘ ɔ ɘɑɐɨɪ 

Ɏ ɓɚəɑ ɜɔɝɖɌ ɏ.ȰɒɑɗɌó, ɚɛɟɍɗɔɖɚɎɌəəɚɕ Ɏ ɒɟɜəɌɗɑ E&P Ɏ 2011  ɏɚɐɟ, 
ɟɖɌɓɧɎɌɑɞ, ɣɞɚ əɌ ɞɑɜɜɔɞɚɜɔɔ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ ɔɘɑɗɚɝɨ ɚɖɚɗɚ 97 
ɞɚɣɑɖ ɎɧɍɜɚɝɚɎ, ɔɓ ɖɚɞɚɜɧɡ Ɏ Ɍɞɘɚɝɠɑɜɟ ɝɍɜɌɝɧɎɌɗɔɝɨ ɚɜɏɌəɔɣɑɝɖɔɑ 

ɎɑɥɑɝɞɎɌ ɔ ɞɫɒɑɗɧɑ ɘɑɞɌɗɗɧ, ɞɌɖɔɑ ɖɌɖ ɝɎɔəɑɢ, ɘɑɐɨ, ɎɌəɌɐɔɕ, əɔɖɑɗɨ ɔ 
ɡɜɚɘ. (11, 19, 22, 35)  

 

 
 

 
34. Legambiente Gela, Report Lõemergenza ambientale e sanitaria di Gela, 6.12.2006, 14 pp.  

35. Contaminazione da piombo, cadmio e rame di prodotti alimentari nellõarea a rischio di Gela, 
Tiziano Granata, Maria Alfa, Daniele Giuffrida, Rossana Rando, Giacomo Dugo, Università degli 

Studi di Messi na, Facoltà di Scienze, Dipartimento di scienze degli alimenti e Ɏellõambiente, 

Messina, e& p anno 35 (1) gennaio -febbraio 2011  
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ȰɌəəɧɑ ɚ ɓɌɏɜɫɓəɑəɔɔ ɎɚɓɐɟɡɌ Ɏ ɏ.ȰɒɑɗɌ ɓɌ ɛɑɜɔɚɐ 2000 -2007  ɏɏ. 

ɎɧɫɎɔɗɔ ɞɌɖɔɑ ɓɌɏɜɫɓəɫɪɥɔɑ ɎɑɥɑɝɞɎɌ, ɖɌɖ ɐɔɚɖɝɔɐ ɝɑɜɧ (S02), PM10 , 
ɐɔɚɖɝɔɐ ɌɓɚɞɌ ɔ ɚɓɚə, ɖɚɞɚɜɧɑ ɛɜɑɎɧɤɌɗɔ ɐɚɛɟɝɞɔɘɧɑ əɚɜɘɧ. ȳɌ ɞɚɞ ɒɑ 

ɛɑɜɔɚɐ ɐɌəəɧɑ ɛɚ ɘɑɞɌɗɗɌɘ, ɛɚɗɔɡɗɚɜɔɜɚɎɌəəɧɘ ɐɔɍɑəɓɚ-ɛ-ɐɔɚɖɝɔəɌɘ ɔ 
ɐɔɍɑəɓɚɠɟɜɌəɌɘ, ɛɚɗɔɡɗɚɜɔɜɚɎɌəəɧɘ ɍɔɠɑəɔɗɌɘ ɔ IPA ɚɞɝɟɞɝɞɎɚɎɌɗɔ.  
ɃɌɝɚɎɧɑ ɛɔɖɔ ɐɔɚɖɝɔɐɌ ɝɑɜɧ, ɜɌɎəɧɑ 500  ȋɏ/ ɘ3, ɍɧɗɔ ɓɌɠɔɖɝɔɜɚɎɌəɧ Ɏ 

ɪɏɚ-Ɏɚɝɞɚɣəɚɕ ɣɌɝɞɔ ɏɚɜɚɐɌ ȰɒɑɗɌ ɔ 800 ȋɏ/ ɘ3 əɌ ɝɞɌəɢɔɔ ɘɚəɔɞɚɜɔəɏɌ 
Ɏɍɗɔɓɔ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ. Ⱦɑɘ əɑ ɘɑəɑɑ, ɝɜɑɐəɑɏɚɐɚɎɧɑ ɓəɌɣɑəɔɫ 
ɝɚɝɞɌɎɔɗɔ 12 ȋɏ/ ɘ3 ɔ 21 ȋɏ/ ɘ3, ɝɚɚɞɎɑɞɝɞɎɑəəɚ.  

Ȯ ɛɑɜɔɚɐ 2000 ð2007  ɏɏ. ɝɞɌəɢɔɫ ɘɚəɔɞɚɜɔəɏɌ, ɜɌɝɛɚɗɚɒɑəəɌɫ əɑɐɌɗɑɖɚ ɚɞ 
ɍɚɗɨəɔɢɧ Ɏ ɏ.ȰɒɑɗɌ, ɓɌɜɑɏɔɝɞɜɔɜɚɎɌɗɌ ɝɜɑɐəɑɏɚɐɚɎɧɑ ɓəɌɣɑəɔɫ PM10  əɔɒɑ 

40 ȋɏ/ ɘ3, ɞɚɏɐɌ ɖɌɖ Ɏ ɛɑɜɔɚɐ 2006 ð2007  ɏɏ. ɍɧɗɔ ɓɌɠɔɖɝɔɜɚɎɌəɧ ɣɌɝɚɎɧɑ 
ɛɔɖɔ Ɏɧɤɑ 400 ȋɏ/ɘ3 (Settimo , Mudu  ɔ Viviano , 2009).  

 

ȸɚəɔɞɚɜɔəɏ, ɛɜɚɎɑɐɑəəɧɕ Ɏ ɛɑɜɔɚɐ ɝ 2002  ɛɚ 2005  ɏɚɐɧ, ɎɧɫɎɔɗ 
ɌəɚɘɌɗɨəɟɪ ɖɚəɢɑəɞɜɌɢɔɪ ə-ɍɟɞɌəɌ Ɏ Ɏɚɓɐɟɡɑ, ɜɌɎəɟɪ ɚɖɚɗɚ 238  ȋɏ/ ɘ3 (100 
ppm ). ȿɜɚɎəɔ ɍɑəɓɚɗɌ, ɞɚɗɟɚɗɌ ɔ ɍɑəɓ[Ɍ]ɛɔɜɑəɌ Ɏ Ɏɚɓɐɟɡɑ ɓɌ ɞɚɞ ɒɑ ɛɑɜɔɚɐ 

ɐɚɝɞɔɏɌɗɔ ɛɔɖɚɎɧɡ ɓəɌɣɑəɔɕ 151,02  ȋɏ/ ɘ3, 25,21  ȋɏ/ ɘ3 ɔ 264 əɏ/ɘ3, 
ɝɚɚɞɎɑɞɝɞɎɑəəɚ.  

 

Ȯ ɡɚɐɑ ɘɚəɔɞɚɜɔəɏɌ 2002 ð2005  ɏɏ. ɖɚəɢɑəɞɜɌɢɔɔ əɔɖɑɗɫ ɔ ɎɌəɌɐɔɫ Ɏ 
Ɏɚɓɐɟɡɑ ɝɚɝɞɌɎɗɫɗɔ ɍɚɗɑɑ 2õ000 əɏ/ɘ3, ɚɍɌ ɩɞɔɡ ɘɑɞɌɗɗɌ ɝɚɐɑɜɒɌɗɔɝɨ Ɏ ɖɚɖɝɑ, 

ɛɜɚɔɓɎɚɐɔɘɚɘ ȹɑɠɞɑɛɑɜɑɜɌɍɌɞɧɎɌɪɥɔɘ ȳɌɎɚɐɚɘ, Ɍ ɛɔɖɚɎɧɑ ɓəɌɣɑəɔɫ 
ɡɜɚɘɌ ɝɚɝɞɌɎɗɫɗɔ 1õ000ð15õ816 əɏ/ɘ3 (Cortina  & Toscano , 2009).  
ȰɌəəɧɑ, ɝɚɍɜɌəəɧɑ ɝɑɞɨɪ ɘɚəɔɞɚɜɔəɏɌ ɖɌɣɑɝɞɎɌ ɎɚɓɐɟɡɌ ɛɜɚɎɔəɢɔɔ 

ȶɌɗɨɞɌəɔɝɝɑɞɞɌ, ɎɧɫɎɔɗɔ ɛɜɑɎɧɤɑəɔɑ əɚɜɘ ɛɚ ɓɌɏɜɫɓəɫɪɥɔɘ ɎɑɥɑɝɞɎɌɘ 
SO2, PM10 , NO2 ɔ O3. Ȯɧɍɜɚɝɧ ɏɌɓɚɎ ɓɌɞɜɚəɟɗɔ ɖɌɖ ɏɚɜɚɐ ȰɒɑɗɌ, ɞɌɖ ɔ ɏɚɜɚɐ 
ȹɔɤɑɘɔ, ɜɌɝɛɚɗɚɒɑəəɧɕ Ɏ 14 ɖɘ ɚɞ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ. (4, 13, 19)  

 

3.1 1. ȹɑɛɜɔɫɞəɧɑ ɓɌɛɌɡɔ Ɏ ɏɚɜɚɐɑ ȰɒɑɗɌ  

Ȯ ɛɑɜɔɚɐ ɝ 2002  ɛɚ 2005  ɏɚɐɧ ȸɑɒɎɑɐɚɘɝɞɎɑəəɧɕ ɂɑəɞɜ 
ɉɖɝɛɑɜɔɘɑəɞɌɗɨəɚɕ, ɉɖɚɗɚɏɔɣɑɝɖɚɕ ɔ ȻɜɚɠɑɝɝɔɚəɌɗɨəɚɕ Ⱦɚɖɝɔɖɚɗɚɏɔɔ 
ȿəɔɎɑɜɝɔɞɑɞɌ ɏ.ȸɑɝɝɔəɌ ɚɞɚɍɜɌɗ 53 ɛɜɚɍɧ ɎɚɓɐɟɡɌ Ɏ 4-ɡ ɞɚɣɖɌɡ (ʈʈ 1, 2, 3, 

4, ɟɖɌɓɌəəɧɑ əɌ ȼɔɝɟəɖɑ 13) Ɏ ɣɌɝɧ, ɖɚɏɐɌ Ɏ ɏɚɜɚɐɑ ȰɒɑɗɌ ɚɥɟɥɌɗɔɝɨ 
əɑɛɜɔɫɞəɧɑ ɓɌɛɌɡɔ. (19) 
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ȼɔɝɟəɚɖ 13. ȸɑɝɞɌ ɚɞɍɚɜɌ ɛɜɚɍ ɎɚɓɐɟɡɌ ɍɗɔɓ ɏɚɜɚɐɌ ȰɒɑɗɌ, 2002-2005 ɏɏ. (19) 

 

ȼɑɓɟɗɨɞɌɞɧ, ɛɜɑɐɝɞɌɎɗɑəəɧɑ ɐɗɫ ɐɎɟɡ ɟɣɌɝɞɖɚɎ (ʈ 3 ɛɑɜɑɐ ȹȻȳ ɔ ʈ 2 ɛɚɐ 
ɘɚɝɞɚɘ), ɛɚɖɌɓɧɎɌɪɞ ɝɌɘɧɑ Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ, 
ɚɍəɌɜɟɒɑəəɧɡ Ɏ Ɍɞɘɚɝɠɑɜɑ Ɏ ɣɌɝɧ, ɖɚɏɐɌ Ɏ ɏɚɜɚɐɑ ȰɒɑɗɌ ɚɥɟɥɌɗɔɝɨ 

əɑɛɜɔɫɞəɧɑ ɓɌɛɌɡɔ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɐɜɟɏɔɘɔ ɟɣɌɝɞɖɌɘɔ ɚɞɍɚɜɌ ɛɜɚɍ ɔ Ɏ 
ɝɜɌɎəɑəɔɔ ɝ ɖɚəɞɜɚɗɑɘ. (ȾɌɍɗɔɢɌ 6) 

 

Ɂɔɘ. Ɏ-Ɏɚ ȶɚəɢɑəɞɜɌɢɔɫ Ɂɔɘ. Ɏ-ɎɌ ȶɚəɢɑəɞɜɌɢɔɫ  

ɛɑɜɑɐ ȹȻȳ, 2004 (3)  ɛɚɐ ɘɚɝɞɚɘ, 2005 (2)  

IPA  əɏ/ ɘ3 IPA  əɏ/ ɘ3 

- - ɌəɞɜɌɢɑə  864,88  

- - ɍɑəɓɚɌəɞɜɌɢɑə 53,41  

- - ɍɑəɓɚɠɗɟɚɜɌəɞɑə 191,34  

ɐɜ.ɟɏɗɑɎɚɐɚɜɚɐɧ ppm  ɐɜ.ɟɏɗɑɎɚɐɚɜɚɐɧ ppm  

- - ɏɑɖɝɌə 0,029  

- - ɛɜɚɛɌə 15,07  

n-ɍɟɞɌə 38'428  - - 

- µɏ/ ɘ3 - µɏ/ ɘ3 

ɏɑɖɝɌə 16'613  ɏɑɖɝɌə 6,63  

ɏɑɛɞɌə 33'102  ɚɖɞɌə 1,74  

ɍɑəɓɚɗ 0,963  - - 

ɞɚɗɟɚɗ 213'821  - - 

ɖɝɔɗɚɗ 0,408  ɖɝɔɗɚɗ 0,222  

ɩɞɔɗɍɑəɓɚɗ 0,229  ɩɞɔɗɍɑəɓɚɗ 0,181  

ɘɑɞɔɗɢɔɖɗɚɏɑɖɝɌə 21'163  n-oɖɞɌə 34,86  

ɘɑɞɌɗɗɧ ng/ ɘ3 ɘɑɞɌɗɗɧ əɏ/ ɘ3 

əɔɖɑɗɨ 337,87  əɔɖɑɗɨ 316,94  
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- - ɝɎɔəɑɢ 528,69  

ɡɜɚɘ 4'913,37  ɘɌɜɏɌəɑɢ 4,92  

ɘɌɜɏɌəɑɢ 225,87  - - 

ɝɚɑɐɔəɑəɔɫ ɝɑɜɧ µɏ/ ɘ3 ɝɚɑɐɔəɑəɔɫ ɝɑɜɧ µɏ/ ɘ3 

- - ɘɑɞɔɗɘɑɜɖɌɛɞɌə 0,028  

ɍɟɞɔɗɘɑɜɖɌɛɞɌə 10'954  ɍɟɞɔɗɘɑɜɖɌɛɞɌə 0,016  
 

ȾɌɍɗɔɢɌ 6. ȶɚəɢɑəɞɜɌɢɔɔ ɜɌɓɗɔɣəɧɡ ɎɑɥɑɝɞɎ, ɚɛɜɑɐɑɗɑəəɧɡ Ɏ Ɏɚɓɐɟɡɑ əɌ 

ɐɎɟɡ ɛɗɚɥɌɐɖɌɡ (ʈ 3 ɛɑɜɑɐ ȹȻȳ ɔ ʈ 2 ɛɚɐ ɘɚɝɞɚɘ) Ɏ ɣɌɝɧ əɑɛɜɔɫɞəɧɡ 
ɓɌɛɌɡɚɎ, ɎɚɝɛɜɔəɔɘɌɑɘɧɡ əɌɝɑɗɑəɔɑɘ ɏɚɜɚɐɌ ȰɒɑɗɌ, 2002 -2005 ɏɏ. (19) 

 

3.1 2. Ɂɗɚɜ-ɥɑɗɚɣəɧɕ ɢɑɡ ð ɢɑɡ òɟɍɔɕɢɌó  
ȴɓ ɛɚɖɌɓɌəɔɕ ȸɌɝɝɔɘɚ ȯɜɌɝɝɚ, ɖɚɚɜɐɔəɌɞɚɜɌ ȶɚɘɔɞɑɞɌ ɛɚ ɡɗɚɜɟ ɔ 

ɥɑɗɚɣɔ:  

òȮ ɡɗɚɜəɚ-ɥɑɗɚɣəɚɘ ɚɞɐɑɗɑəɔɔ ɟɞɑɣɖɔ ɍɧɗɔ ɖɌɒɐɧɕ ɐɑəɨ Ɏ ɖɌɒɐɚɕ 
ɖɌɘɑɜɑ. ȾɌɘ ɍɧɗɌ ɜɞɟɞɨ, ɔ ɖɚɎɑɜ ɚɍɜɌɍɌɞɧɎɌɗɔ ɤɗɌəɏɚɘ ɝ Ɏɚɐɚɕ. ȾɌɖ ɣɞɚ ɒɑ 
ɝɐɑɗɌɗɔ ɝ ɜɞɟɞɨɪ? ȺəɌ ɚɖɌɓɧɎɌɗɌɝɨ Ɏ Ɏɚɐɑ! Ȭ ɛɚɞɚɘ Ɏɚɐɟ ɝɗɔɎɌɗɔ Ɏ ɘɚɜɑ, 

ɛɚɞɚɘɟ ɣɞɚ ɓɌɎɚɐ Ɏɝɑ ɝɍɜɌɝɧɎɌɗ Ɏ ɘɚɜɑ... Ȯ ɟɝɞɨɑ ȼɑɖɔ ȰɒɑɗɌ ɝɚɐɑɜɒɌəɔɑ 
ɜɞɟɞɔ ɚɣɑəɨ Ɏɧɝɚɖɚɑ...ó  

ȴɓ ɛɚɖɌɓɌəɔɕ ɏ-əɌ ȸɔɗɚ, ɍɧɎɤɑɏɚ ɜɌɍɚɣɑɏɚ ɓɌɎɚɐɌ:  
òȰɚ 94-ɏɚ, ɖɚɏɐɌ ɟɝɞɌəɚɎɖɌ ɚɝɞɌəɚɎɔɗɌɝɨ, ɍɧɗɔ əɑɎɑɜɚɫɞəɧɑ ɟɞɑɣɖɔ, Ɏɝɑ 

ɖɌɘɑɜɧ ɛɜɚɞɑɖɌɗɔ... ȶɚɘɛɜɑɝɝɚɜ əɑ ɝɛɜɌɎɗɫɗɝɫ, ɔ ɞɚɏɐɌ ɫɣɑɕɖɔ ɚɖɌɓɧɎɌɗɔɝɨ 

ɛɚɐ ɐɌɎɗɑəɔɑɘ. ȶɚɏɐɌ ɏɑɜɘɑɞɔɓɔɜɚɎɌəəɧɑ ɖɚɎɜɧ ɍɧɗɔ ɛɚɜɎɌəɧ, ɝɗɚɘɌəɧ, Ɏɑɝɨ 
ɡɗɚɜ ɟɡɚɐɔɗ Ɏ Ɍɞɘɚɝɠɑɜɟ. ȸɧ ɍɧɗɔ ɞɌɘ Ɏ ɛɜɑɐɑɗɌɡ ɐɚɝɫɏɌɑɘɚɝɞɔ... ɘɚɒɑɞɑ 

ɝɑɍɑ ɛɜɑɐɝɞɌɎɔɞɨ...ó  
 

Ɂɗɚɜəɚ-ɥɑɗɚɣəɧɕ ɢɑɡ ɍɧɗ ɚɞɖɜɧɞ Ɏ 1971  ɏɚɐɟ ɔ ɓɌɖɜɧɞ ɗɔɤɨ Ɏ 1994 ɏɚɐɟ. 

Ȯ 2006  ɏɚɐɟ ɍɧɗ ɝɚɓɐɌə ɖɚɘɔɞɑɞ òȽɑɘɨɔ ɒɑɜɞɎ ɡɗɚɜəɚ-ɥɑɗɚɣəɚɏɚ 
ɛɜɚɔɓɎɚɐɝɞɎɌ Ɏ ɏ.ȰɒɑɗɌó, ɣɗɑəɧ ɖɚɞɚɜɚɏɚ ɜɑɤɔɗɔ ɍɚɜɚɞɨɝɫ ɓɌ 
ɝɛɜɌɎɑɐɗɔɎɚɝɞɨ ɣɑɜɑɓ ɏɜɌɒɐɌəɝɖɚɑ ɔ ɟɏɚɗɚɎəɚɑ ɝɟɐɚɛɜɚɔɓɎɚɐɝɞɎɚ. 

 

Ȯ 2011  ɏɚɐɟ ɎɛɑɜɎɧɑ ɡɗɚɜ-ɥɑɗɚɣəɚɑ ɛɜɚɔɓɎɚɐɝɞɎɚ Ɏ ɏ.ȰɒɑɗɌ ɍɧɗɚ 
ɛɜɔɓəɌəɚ ɚɐəɚɕ ɔɓ ɛɜɔɣɔə ɝɘɑɜɞɔ ɜɌɍɚɞəɔɖɌ ENI .  

Ȯ ɛɚɝɗɑɐɟɪɥɔɑ ɏɚɐɧ ɛɚɏɔɍɗɌ ɓəɌɣɔɞɑɗɨəɌɫ ɣɌɝɞɨ ɝɚɞɜɟɐəɔɖɚɎ òɡɗɚɜəɚ-
ɥɑɗɚɣəɚɏɚ ɢɑɡɌó, ɛɜɚɓɎɌəəɚɏɚ ɏɌɓɑɞɌɘɔ ɢɑɡɚɘ ð òɟɍɔɕɢɑɕó. (11, 29, 36)  

 

3.1 3.METI -LIS , ɘɚɐɑɗɔɜɚɎɌəɔɑ ɜɌɝɝɑɔɎɌəɔɫ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ Ɏ 
Ɍɞɘɚɝɠɑɜɑ  

ȹɌ ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ əɌɔɍɚɗɨɤɔɕ ɎɖɗɌɐ Ɏ Ɏɧɍɜɚɝɧ Ɏ Ɍɞɘɚɝɠɑɜɟ 
ɚɞ ȹɑɠɞɑɛɑɜɑɜɌɍɌɞɧɎɌɪɥɑɏɚ ȳɌɎɚɐɌ Ɏ ɏ.ȰɒɑɗɌ ɛɜɔəɌɐɗɑɒɔɞ əɔɖɑɗɪ (29  
%), ɍɑəɓɚɗɟ (25 %), ɘɧɤɨɫɖɟ (13 %), ɖɌɐɘɔɪ (13 %) ɔ ɎɌəɌɐɔɪ (10 %). 

(ȼɔɝɟəɚɖ 14)  
Ȱɜɟɏɔɑ Ɏɧɍɜɚɝɧ Ɏ Ɍɞɘɚɝɠɑɜɟ ɎɖɗɪɣɌɪɞ 57 ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ, Ɏ ɞɚɘ 

ɣɔɝɗɑ ɝɑɗɑə, ɤɑɝɞɔɎɌɗɑəɞəɧɕ ɡɜɚɘ, ɖɚɍɌɗɨɞ, ɘɑɐɨ, ɛɗɌɎɔɖɚɎɟɪ ɖɔɝɗɚɞɟ, 

ɚɖɝɔɐ ɌɓɚɞɌ ɔ ɐɜ. 
 

 
 

29.Università degli Studi di Palermo, Facoltà di Scienze MM.FF.NN., Corso di Laurea in Scienze 

Naturali, Aspetti naturalistici ed antropici della Piana di Gela, Fulvio Boatta, 2006 -2007, 88 pp.  

36. https://tv.ilfattoquotidiano.it/2012/08/01/clorosoda -gela-reparto -killer/202832/ ) 

https://tv.ilfattoquotidiano.it/2012/08/01/clorosoda-gela-reparto-killer/202832/
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ȼɔɝɟəɚɖ 14. Ⱦɚɖɝɔɣəɚɝɞɨ ɎɧɍɜɚɝɚɎ ȹɑɠɞɑɛɑɜɑɜɌɍɌɞɧɎɌɪɥɑɏɚ ȳɌɎɚɐɌ Ɏ 

ɏ.ȰɒɑɗɌ ɐɗɫ ɣɑɗɚɎɑɖɌ. (13) 
 

ɉɞɔ 5 ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ ɝ əɌɔɍɚɗɨɤɔɘ ɎɚɓɐɑɕɝɞɎɔɑɘ əɌ Ɍɞɘɚɝɠɑɜɟ 

ɍɧɗɔ ɜɌɝɝɣɔɞɌəɧ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɘɚɐɑɗɔ ɜɌɝɝɑɔɎɌəɔɫ METI -LIS  
ɛɜɔɘɑəɔɞɑɗɨəɚ ɖ ȰɇȸȺȮɇȸ ȾȼȿȭȬȸ ɜɌɓəɚɕ Ɏɧɝɚɞɧ: 30 ɘ ɔ 130 ɘ. ȶɌɖ 

Ɏɔɐəɚ ɔɓ ȼɔɝɟəɖɌ 15, ɑɝɗɔ Ɏɝɑ Ɏɧɍɜɚɝɧ ɛɜɚɔɝɡɚɐɫɞ ɔɓ əɔɓɖɔɡ ɐɧɘɚɎɧɡ ɞɜɟɍ, 
əɌɡɚɐɫɥɔɡɝɫ əɌ Ɏɧɝɚɞɑ 30 ɘ, Ɏɚɓɐɟɡ ɝɞɌəɚɎɔɞɝɫ ɍɚɗɑɑ ɓɌɏɜɫɓəɑəəɧɘ, ɔ 
ɖɚəɢɑəɞɜɌɢɔɔ ɩɞɔɡ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ Ɏ ɏɚɜɚɐɑ ȰɒɑɗɌ ɛɜɑɐɝɞɌɎɗɑəɧ əɌ 

ȼɔɝɟəɖɑ ɠɔɚɗɑɞɚɎɧɘ ɢɎɑɞɚɘ. ȱɝɗɔ Ɏɝɑ Ɏɧɍɜɚɝɧ ɛɜɚɔɝɡɚɐɫɞ ɔɓ ɍɚɗɑɑ 
Ɏɧɝɚɖɔɡ ɐɧɘɚɎɧɡ ɞɜɟɍ, ɜɌɝɛɚɗɚɒɑəəɧɡ əɌ Ɏɧɝɚɞɑ 130 ɘ, ɞɑɜɜɔɞɚɜɔɫ 

ɓɌɏɜɫɓəɑəɌ Ɏ ɘɑəɨɤɑɕ ɝɞɑɛɑəɔ ɔ ɚɍɚɓəɌɣɑəɌ əɌ ɖɌɜɞɑ ɖɜɌɝəɧɘ ɢɎɑɞɚɘ. 
 

 
ȼɔɝɟəɚɖ 15. ȶɚəɢɑəɞɜɌɢɔɔ ɘɧɤɨɫɖɌ, ɍɑəɓɚɗɌ, ɖɌɐɘɔɫ ɔ əɔɖɑɗɫ, 

ɜɌɝɝɣɔɞɌəəɧɑ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɘɚɐɑɗɔ ɐɔɝɛɑɜɝɔɔ METI -LIS.  
1 µɏ = 1000 əɏ (13) 

 

ȮɌəɌɐɔɕ Ɏ ɏ. ȰɒɑɗɌ əɑ ɘɚəɔɞɚɜɔɜɟɑɞɝɫ, ɡɚɞɫ ɚə Ɏɧɐɑɗɫɑɞɝɫ ɛɜɔ ɝɏɚɜɌəɔɔ 
əɑɠɞɔ ɔ ɛɚɛɌɐɌɑɞ Ɏ ɚɖɜɟɒɌɪɥɟɪ ɝɜɑɐɟ ɛɜɔ ɐɚɍɧɣɑ əɑɠɞɑɡɔɘɔɣɑɝɖɔɡ 
ɛɜɚɐɟɖɞɚɎ, ɛɜɚɔɓɎɚɐɝɞɎɑ ɝɞɌɗɔ ɔ ɔəɝɑɖɞɔɢɔɐɚɎ (Colina  Ɏ ɝɚɌɎɞ., 2005).   
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ȼɌɝɝɑɔɎɌəɔɑ ɎɌəɌɐɔɫ Ɏ Ɍɞɘɚɝɠɑɜɑ, ɎɧɍɜɌɝɧɎɌɑɘɚɏɚ ɔɓ ȰɇȸȺȮȺȵ 

Ⱦȼȿȭɇ ȹɑɠɞɑɛɑɜɑɜɌɍɌɞɧɎɌɪɥɑɏɚ ȳɌɎɚɐɌ Ɏ ɏ.ȰɒɑɗɌ ɝ Ɏɧɝɚɞɧ 130 ɘ, ɍɧɗɚ 
ɝɘɚɐɑɗɔɜɚɎɌəɚ ɝ ɛɚɘɚɥɨɪ ɘɚɐɑɗɔ METI -LIS . (ȼɔɝɟəɚɖ 16)  

ȶɌɜɞɌ ɜɌɝɝɑɔɎɌəɔɫ ɎɌəɌɐɔɫ ɛɚɖɌɓɧɎɌɑɞ, ɣɞɚ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɧɑ ɓɑɘɗɔ 
ɖ ɝɑɎɑɜɚ-Ɏɚɝɞɚɖɟ ɚɞ ɏ.ȰɒɑɗɌ ɚɝɚɍɑəəɚ ɛɚɐɎɑɜɒɑəɧ ɓɌɏɜɫɓəɑəɔɪ, ɣɞɚ 
ɛɜɔɎɚɐɔɞ ɖ ɛɚɎɧɤɑəɔɪ ɖɚəɢɑəɞɜɌɢɔɔ ɩɞɚɏɚ ɘɑɞɌɗɗɌ Ɏ Ɏɚɓɐɟɡɑ (ɖɚəɢɑəɞɜɌɢɔɫ 

ɚɞ 2 ɐɚ 4 əɏ/ɘ3 ɟɖɌɓɌəɌ ɖɜɌɝəɧɘ ɢɎɑɞɚɘ ɔ ɍɚɗɑɑ 4 əɏ/ɘ3 ɠɔɚɗɑɞɚɎɧɘ 
ɢɎɑɞɚɘ). ȻɚɎɧɤɑəɔɑ ɖɚəɢɑəɞɜɌɢɔɔ ɩɞɚɏɚ ɘɑɞɌɗɗɌ Ɏ ɛɚɣɎɑ ɝ Ɏɑɜɚɫɞəɧɘ 
Ɏɗɔɫəɔɑɘ əɌ ɛɔɥɑɎɟɪ ɢɑɛɨ, ɓɌɏɜɫɓəɑəɔɑɘ ɜɌɓɗɔɣəɧɡ ɛɜɚɐɟɖɞɚɎ ɛɔɞɌəɔɫ ɔ 

ɛɚɏɗɚɥɑəɔɑɘ ɘəɚɏɔɘɔ ɞɖɌəɫɘɔ ɚɜɏɌəɔɓɘɌ ɍɧɗɚ ɛɚɖɌɓɌəɚ Ɏ ɝɞɌɞɨɑ Bharti  Ɏ 
ɝɚɌɎɞ. Ɏ 1990  ɏɚɐɟ. 

 
ȼɔɝɟəɚɖ 16. ȶɚəɢɑəɞɜɌɢɔɫ ɎɌəɌɐɔɫ, ɎɧɍɜɌɝɧɎɌɑɘɚɏɚ Ɏ Ɏɚɓɐɟɡ ɔɓ 130 -

ɘɑɞɜɚɎɚɕ ɐɧɘɚɎɚɕ ɞɜɟɍɧ ȹɑɠɞɑɛɑɜɑɜɌɍɌɞɧɎɌɪɥɑɏɚ ȳɌɎɚɐɌ Ɏ ɏ.ȰɒɑɗɌ, 
ɜɌɝɝɣɔɞɌəəɌɫ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɘɚɐɑɗɔ ɜɌɝɝɑɔɎɌəɔɫ METI -LIS. (13) 

 

3.1 4. Ȯɗɔɫəɔɑ ɓɌɏɜɫɓəɑəɔɫ əɌ ɠɗɚɜɟ ɔ ɠɌɟəɟ  
Ȯɚ ɘəɚɏɔɡ ȰɚɖɗɌɐɌɡ ɔ əɌɟɣəɧɡ ɝɞɌɞɨɫɡ ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ Ɏ ɜɌɕɚəɑ ɏɚɜɚɐɌ 

ȰɒɑɗɌ ɌɞɘɚɝɠɑɜɌ, ɛɚɣɎɌ ɔ ɛɚɐɓɑɘəɧɑ Ɏɚɐɧ ɝɑɜɨɑɓəɚ ɓɌɏɜɫɓəɑəɧ 

ɞɫɒɑɗɧɘɔ ɘɑɞɌɗɗɌɘɔ ɔ ɞɚɖɝɔɣəɧɘɔ ɖɌəɢɑɜɚɏɑəəɧɘɔ ɚɜɏɌəɔɣɑɝɖɔɘɔ 
ɝɚɑɐɔəɑəɔɫɘɔ, ɣɞɚ ɝɎɫɓɌəɚ ɝ ɐɑɫɞɑɗɨəɚɝɞɨɪ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ, 
ɝɖɎɌɒɔəɌɘ ɛɚ ɐɚɍɧɣɑ əɑɠɞɔ ɔ ɛɜɚɘɧɤɗɑəəɧɘɔ ɝɎɌɗɖɌɘɔ.  

Ƚ əɌɣɌɗɚɘ ɝɚɓɐɌəɔɫ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ Ɏ ɏ.ȰɒɑɗɌ Ɏ 60 -ɡ ɏɚɐɌɡ ɔ 
ɔɓ-ɓɌ ɚɞɝɟɞɝɞɎɔɫ ɏɚɜɚɐɝɖɔɡ ɚɣɔɝɞəɧɡ ɝɚɚɜɟɒɑəɔɕ əɌɣɌɗɚɝɨ ɓɌɏɜɫɓəɑəɔɑ 

ȳɌɗɔɎɌ ȰɒɑɗɌ ɔ ɟəɔɣɞɚɒɑəɔɑ Ɏɚɐəɚɕ ɠɌɟəɧ.  
ȴɓ ɛɚɖɌɓɌəɔɕ ȽɔɗɨɎɔɚ ȼɟɐɒɑɜɔ, ɜɟɖɚɎɚɐɔɞɑɗɫ UIL  (ȴɞɌɗɨɫəɝɖɔɕ 

ȻɜɚɠɑɝɝɔɚəɌɗɨəɧɕ Ƚɚɪɓ): 

ò...  ɫ ɛɚɘəɪ, ɣɞɚ ɚəɔ ɝɗɔɎɌɗɔ 98 % ɝɑɜəɟɪ ɖɔɝɗɚɞɟ Ɏ ɘɚɜɑ, ɔ ɜɧɍɌ ɍɧɗɌ 
ɘɑɜɞɎɌɫ. Ⱦɚ ɑɝɞɨ, ɖɚɏɐɌ əɑɖɚɞɚɜɧɑ ɜɑɓɑɜɎɟɌɜɧ ɍɧɗɔ ɓɌɛɚɗəɑəɧ, ɛɚɝɖɚɗɨɖɟ əɑ 

ɍɧɗɚ ɖɌəɌɗɔɓɌɢɔɔ, ɚəɔ ɝɗɔɎɌɗɔ Ɏ ɍɑɗɟɪ ɖɌəɌɗɔɓɌɢɔɪ, ɖɚɞɚɜɌɫ ɛɚɛɌɐɌɗɌ ɛɜɫɘɚ 
Ɏ ɘɚɜɑ, ɔ Ɏɝɫ ɜɧɍɌ ɍɧɗɌ ɘɑɜɞɎɌ əɌ ɛɚɎɑɜɡəɚɝɞɔó. (11) 

 

ȸɑɝɞəɚɑ əɌɝɑɗɑəɔɑ ɘɚɒɑɞ ɛɚɐɎɑɜɏəɟɞɨɝɫ ɎɚɓɐɑɕɝɞɎɔɪ əɑɖɌɣɑɝɞɎɑəəɚɕ 
ɛɔɞɨɑɎɚɕ Ɏɚɐɧ, ɛɚɞɜɑɍɗɑəɔɪ ɚɎɚɥɑɕ ɔ ɠɜɟɖɞɚɎ, ɛɚɗɔɎɌɑɘɧɡ ɓɌɏɜɫɓəɑəəɚɕ 
ɜɑɣəɚɕ Ɏɚɐɚɕ, ɔɗɔ ɘɚɜɑɛɜɚɐɟɖɞɚɎ, ɎɧɗɚɎɗɑəəɧɡ Ɏ ɓɌɏɜɫɓəɑəəɚɕ ɛɜɔɍɜɑɒəɚɕ 

ɓɚəɑ.  
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Ȼɚɝɖɚɗɨɖɟ ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɕ ɂɑəɞɜ ɍɧɗ ɎɚɓɎɑɐɑə əɌ ɛɑɝɣɌəɧɡ ɛɚɣɎɌɡ, 

ɖɚəɞɌɖɞɔɜɟɪɥɔɡ ɝ Ɏɚɐɚəɚɝəɧɘ ɏɚɜɔɓɚəɞɚɘ, ɔ ɛɚɝɖɚɗɨɖɟ ɩɞɔ ɛɚɣɎɧ ɡɚɜɚɤɚ 
ɐɜɑəɔɜɟɪɞɝɫ, ɓɌɏɜɫɓəɫɪɥɔɑ ɎɑɥɑɝɞɎɌ ɚɣɑəɨ ɗɑɏɖɚ ɛɚɛɌɐɌɪɞ ɔɓ ɛɚɣɎɧ Ɏ 

Ɏɚɐɚəɚɝəɧɕ ɏɚɜɔɓɚəɞ.  
Ⱦɑɜɜɔɞɚɜɔɫ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɎɧɍɜɚɝɌɘɔ Ɏ 

ɚɖɜɟɒɌɪɥɟɪ ɝɜɑɐɟ ɘəɚɒɑɝɞɎɌ ɚɛɌɝəɧɡ ɡɔɘɔɣɑɝɖɔɡ ɎɑɥɑɝɞɎ, ɚɖɌɓɧɎɌɪɥɔɡ 

əɑɏɌɞɔɎəɚɑ ɎɚɓɐɑɕɝɞɎɔɑ əɌ Ɍɞɘɚɝɠɑɜɟ, ɛɚɣɎɟ, Ɏɚɐɟ, ɘɚɜɝɖɟɪ ɛɜɔɍɜɑɒəɟɪ 
ɓɚəɟ, ɠɗɚɜɟ ɔ ɠɌɟəɟ, Ɍ ɞɌɖɒɑ əɌ ɛɔɥɑɎɟɪ ɢɑɛɨ. 

 

Ⱦɫɒɑɗɧɑ ɘɑɞɌɗɗɧ əɑɜɌɓɜɟɤɔɘɧ ɔ ɔɘɑɪɞ ɞɑəɐɑəɢɔɪ ɖ ɍɔɚɌɖɖɟɘɟɗɫɢɔɔ 
ɛɚɝɗɑ ɛɚɛɌɐɌəɔɫ Ɏ ȭɔɚɝɠɑɜɟ. ɉɠɠɑɖɞ ɍɔɚəɌɖɚɛɗɑəɔɫ ɞɚɖɝɔɣəɧɡ ɎɑɥɑɝɞɎ Ɏ 

ɛɔɥɑɎɚɕ ɢɑɛɔ, ɛɚ-Ɏɔɐɔɘɚɘɟ, əɑɐɚɚɢɑəɔɎɌɑɞɝɫ. 
 

ȮɓɌɔɘɚɐɑɕɝɞɎɔɑ ɛɚɣɎɧ ɔ ɠɗɚɜɧ  

ȴɓ-ɓɌ ɓɌɏɜɫɓəɑəɔɫ ɎɚɓɐɟɡɌ ɛɜɚɔɝɡɚɐɔɞ ɝəɔɒɑəɔɑ pH  ɛɚɣɎɧ, ɣɞɚ ɛɜɔɎɚɐɔɞ ɖ 
ɚɍɑɐəɑəɔɪ ɍɚɗɨɤɔɡ ɗɑɝəɧɡ ɘɌɝɝɔɎɚɎ ɔ ɍɔɚɞɚɛɚɎ Ɏ ɩɞɚɘ ɜɌɕɚəɑ ɔɓ-ɓɌ 
ɛɜɑɒɐɑɎɜɑɘɑəəɚɏɚ ɝɞɌɜɑəɔɫ ɜɌɝɞɑəɔɕ, ɛɚɝɖɚɗɨɖɟ ɝɑɜɌ əɌɜɟɤɌɑɞ 

ɠɟəɖɢɔɚəɔɜɚɎɌəɔɑ ɡɗɚɜɚɠɔɗɗɌ, ɛɚɐɌɎɗɫɫ ɝɔəɞɑɓ ɟɏɗɑɎɚɐɚɎ ɝ ɛɚɝɗɑɐɟɪɥɑɕ 
ɏɔɍɑɗɨɪ ɜɌɝɞɑəɔɕ, ɝɛɚɝɚɍɝɞɎɟɑɞ ɓɌɖɔɝɗɑəɔɪ ɛɚɣɎɧ ɔ ɜɑɖ, ɣɞɚ ɞɌɖɒɑ ɝɔɗɨəɚ 
Ɏɗɔɫɑɞ əɌ ɠɌɟəɟ.  

ȽɟɥɑɝɞɎɟɑɞ ɞɑɝəɌɫ ɝɎɫɓɨ ɘɑɒɐɟ ɓɌɏɜɫɓəɑəɔɑɘ ɎɚɓɐɟɡɌ ɔ ɝəɔɒɑəɔɑɘ 
ɟɜɚɒɌɕəɚɝɞɔ Ɏ ɝɑɗɨɝɖɚɘ ɡɚɓɫɕɝɞɎɑ.  

ȼɞɟɞɨ ɟɐɑɜɒɔɎɌɑɞɝɫ Ɏ ɛɚɣɎɑ ɘɌɗɚɛɚɐɎɔɒəɧɘɔ ɚɜɏɌəɚɖɚɘɛɗɑɖɝɌɘɔ, əɚ ɛɚɐ 
ɐɑɕɝɞɎɔɑɘ ɍɌɖɞɑɜɔɕ ɛɜɑɎɜɌɥɌɑɞɝɫ Ɏ ɝɚɑɐɔəɑəɔɑ ɐɔɘɑɞɔɗɜɞɟɞɨ, ɖɚɞɚɜɚɑ 
ɣɜɑɓɎɧɣɌɕəɚ ɛɚɐɎɔɒəɚ ɔ ɗɑɏɖɚ əɌɖɌɛɗɔɎɌɑɞɝɫ ɒɔɎɧɘɔ ɚɜɏɌəɔɓɘɌɘɔ, 

ɛɚɝɖɚɗɨɖɟ ɜɌɝɞɎɚɜɔɘɚ Ɏ Ɏɚɐɑ. (Streit  & Stumm , 1993)  
ȹɌɖɚɛɗɑəɔɑ ɜɞɟɞɔ Ɏ əɌɓɑɘəɧɡ ɜɌɝɞɑəɔɫɡ ɛɜɫɘɚ ɛɜɚɛɚɜɢɔɚəɌɗɨəɚ 

ɖɚəɢɑəɞɜɌɢɔɫ ɩɞɚɏɚ ɘɑɞɌɗɗɌ Ɏ ɛɚɣɎɑ, ɝɚɏɗɌɝəɚ ɁɟɖɌɍɔ (Huckabee , 1983) , 

ɖɚɞɚɜɧɕ ɘɚəɔɞɚɜɔɜɚɎɌɗ ɟɜɚɎəɔ ɘɑɞɌɗɗɌ Ɏ ɜɌɝɞɑəɔɫɡ Ɏɍɗɔɓɔ ɔɝɛɌəɝɖɚɏɚ 
ɜɞɟɞəɚɏɚ ɜɟɐəɔɖɌ. ɁɟɖɌɍɔ ɛɚɐɣɑɜɖəɟɗ, ɣɞɚ əɌ ɜɌɝɝɞɚɫəɔɔ 0,5 ɖɘ ɚɞ ɜɟɐəɔɖɌ 

ɖɚəɢɑəɞɜɌɢɔɫ ɜɞɟɞɔ Ɏ ɜɌɝɞɑəɔɫɡ ɛɜɑɎɧɤɌɗɌ 100 ɘɏ/ɖɏ ɍɔɚɘɌɝɝɧ, Ɍ əɌ 
ɍɚɗɨɤɑɘ ɜɌɝɝɞɚɫəɔɔ, 20 ɖɘ, ɖɚəɢɑəɞɜɌɢɔɫ ɝɚɝɞɌɎɗɫɗɌ 0,20 ɘɏ/ɖɏ, ɟɖɌɓɌɎ Ɏ 
ɝɎɚɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ, ɣɞɚ ɐɜɑɎɑɝəɌɫ ɜɌɝɞɔɞɑɗɨəɚɝɞɨ əɌɖɌɛɗɔɎɌɑɞ ɍɚɗɨɤɑ 

ɘɑɞɌɗɗɌ, ɣɑɘ ɞɜɌɎɫəɔɝɞɌɫ, ɛɚɝɖɚɗɨɖɟ ɔɘɑɑɞ ɍɚɗɨɤɟɪ ɐɗɔɞɑɗɨəɚɝɞɨ ɒɔɓəɔ. 
ȴɝɝɗɑɐɚɎɌəɔɫ ɀɗɪɖɔəɏɑɜ Ɏ ɝɚɌɎɞ, ȶɟɖɖɚɗɌ Ɏ ɝɚɌɎɞ. ɔ ȼɌɟɞɔɚ Ɏ ɝɚɌɎɞ. 

(Fluckinger  et al ., 1979, Kukkola  et al., 1997 ɔ Rautio  et al. 1998 ɏ.) ɚɞɘɑɞɔɗɔ, ɣɞɚ 
ɖɜɚəɧ ɐɑɜɑɎɨɑɎ ɍɗɌɏɚɐɌɜɫ ɍɚɗɨɤɚɕ ɛɗɚɥɌɐɔ ɛɚɎɑɜɡəɚɝɞɔ ɗɔɝɞɚɎɚɏɚ 
ɌɛɛɌɜɌɞɌ ɝɚɍɔɜɌɪɞ ɓəɌɣɔɞɑɗɨəɧɑ ɚɍɦɑɘɧ ɝɟɡɔɡ Ɏɚɓɐɟɤəɧɡ ɚɝɌɐɖɚɎ, ɣɞɚ 

ɛɚɐɌɎɗɫɑɞ ɠɚɞɚɝɔəɞɑɓ, ɐɧɡɌəɔɑ ɔ ɐɜɟɏɔɑ ɒɔɓəɑəəɚ ɎɌɒəɧɑ ɠɟəɖɢɔɔ 
ɜɌɝɞɑəɔɕ.  
ȮɖɗɌɐ ɏɌɓɚɚɍɜɌɓəɧɡ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ, ɞɎɑɜɐɧɡ ɣɌɝɞɔɢ ɔ 

ɎɗɌɒəɧɡ ɚɞɗɚɒɑəɔɕ ɘɚɒɑɞ ɓɌɖɗɪɣɌɞɨɝɫ Ɏ ɝɚɖɜɌɥɑəɔɔ ɜɚɝɞɌ ɐɜɑɎɑɝɔəɧ 
ɗɑɝəɧɡ ɛɚɜɚɐ, ɛɚɎɧɤɑəɔɔ ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɔ ɖ ɛɌɞɚɏɑəɌɘ, ɔɓɘɑəɑəɔɔ ɝɚɝɞɌɎɌ 

ɩɖɚɝɔɝɞɑɘ ɔ ɝəɔɒɑəɔɔ ɍɔɚɜɌɓəɚɚɍɜɌɓɔɫ.  
ȺɝəɚɎəɧɘɔ ɝɔɘɛɞɚɘɌɘɔ ɝɞɜɑɝɝɌ, əɌɍɗɪɐɌɑɘɧɘɔ ɟ ɜɌɝɞɑəɔɕ, ɫɎɗɫɪɞɝɫ 

ɛɚɒɑɗɞɑəɔɑ ɔ ɛɚɞɑɜɫ ɗɔɝɞɚɎɚɕ ɘɌɝɝɧ, ɛɚɞɑɜɫ Ɍɍɝɚɜɍɔɜɟɪɥɑɕ ɖɚɜəɑɎɚɕ 

ɍɔɚɘɌɝɝɧ, ɝɚɖɜɌɥɑəɔɑ ɏɚɐɚɎɚɏɚ ɛɜɔɜɚɝɞɌ ɐɜɑɎɑɝɔəɧ, ɚɛɌɐɌəɔɑ ɗɔɝɞɨɑɎ 
ɔ ɓɑɗɑəɧɡ ɛɚɍɑɏɚɎ, ɔɓɘɑəɑəɔɑ ɡɌɜɌɖɞɑɜɌ ɎɑɞɎɗɑəɔɫ, ɛɜɑɒɐɑɎɜɑɘɑəəɚɑ 

ɝɞɌɜɑəɔɑ ɍɚɗɑɑ ɝɞɌɜɚɕ ɡɎɚɔ ɟ ɡɎɚɕəɧɡ ɐɑɜɑɎɨɑɎ, ɔɓɘɑəɑəɔɑ ɘɚɜɠɚɗɚɏɔɔ 
ɗɔɝɞɨɑɎ, ɔɓɘɑəɑəɔɑ ɜɌɝɛɜɑɐɑɗɑəɔɫ ɛɜɚɐɟɖɞɚɎ ɠɚɞɚɝɔəɞɑɓɌ, ɛɚɎɧɤɑəəɌɫ 
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ɣɟɎɝɞɎɔɞɑɗɨəɚɝɞɨ ɖ ɛɌɞɚɏɑəɌɘ ɗɔɝɞɚɎɚɕ ɔ ɖɚɜəɑɎɚɕ ɝɔɝɞɑɘɧ, ɏɔɍɑɗɨ ɍɚɗɨəɧɡ 

ɐɑɜɑɎɨɑɎ, ɔɓɍɧɞɚɣəɚɑ ɛɜɚɔɓɎɚɐɝɞɎɚ ɛɗɚɐɚɎ ɔ ɝɑɘɫə. (22)  
ȿɥɑɜɍ ɠɗɚɜɑ, ɚɝɚɍɑəəɚ ɓɌɘɑɞəɧɕ əɌ Ɏɧɝɚɖɔɡ ɐɑɜɑɎɨɫɡ, əɌɍɗɪɐɌɑɞɝɫ Ɏ 

ɜɌɐɔɟɝɑ 4 ɖɘ, ɘɑɝɞɌɘɔ ɐɚɝɞɔɏɌɫ ɏɚɜɚɐɌ ȹɔɤɑɘɔ, ɜɌɝɛɚɗɚɒɑəəɚɏɚ Ɏ 14 ɖɘ ɚɞ 
ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ. (4) 

     

ɀɌɟəɌ 
ȭɑəɔəɏ (Boening , 1999)  Ɏ ɝɎɚɑɕ ɜɌɍɚɞɑ ɛɚɐɣɑɜɖəɟɗ, ɣɞɚ ɞɚɖɝɔɣəɚɝɞɨ ɜɞɟɞɔ 

ɐɗɫ ɛɞɔɢ ɜɌɓɗɔɣɌɑɞɝɫ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔɡ ɎɔɐɌ, əɚ əɌɔɍɚɗɑɑ ɛɚɜɌɒɑəəɧɘ 

ɚɜɏɌəɚɘ ɫɎɗɫɑɞɝɫ ɛɑɣɑəɨ. ȽɚɏɗɌɝəɚ ɩɞɚɘɟ ɔɝɝɗɑɐɚɎɌəɔɪ, ɚɜɏɌəɔɣɑɝɖɌɫ ɜɞɟɞɨ 
ɔɘɑɑɞ ɞɑəɐɑəɢɔɪ əɌɖɌɛɗɔɎɌɞɨɝɫ Ɏ ɫɔɣəɚɘ ɍɑɗɖɑ, ɞɚɏɐɌ ɖɌɖ əɑɚɜɏɌəɔɣɑɝɖɌɫ 

ɜɞɟɞɨ ɔɘɑɑɞ ɞɑəɐɑəɢɔɪ ɖɚəɢɑəɞɜɔɜɚɎɌɞɨɝɫ Ɏ ɒɑɗɞɖɑ. Ȼɚɐɚɍəɚ ɞɚɘɟ, ɖɌɖ 
ɞɜɚɠɔɣɑɝɖɔɕ ɟɜɚɎɑəɨ ɜɧɍɚɫɐəɧɡ ɛɞɔɢ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɍɚɗɑɑ Ɏɧɝɚɖɔɘ 
ɟɜɚɎəɑɘ ɜɞɟɞɔ Ɏ ɞɖɌəɫɡ ɛɑɣɑəɔ, ɣɑɘ ɟ əɑɜɧɍɚɫɐəɧɡ ɛɞɔɢ, ɞɚ ɒɑ ɝɌɘɚɑ 

ɝɛɜɌɎɑɐɗɔɎɚ ɔ ɐɗɫ ɡɔɥəɧɡ ɛɞɔɢ ɔ ɡɔɥəɧɡ ɘɗɑɖɚɛɔɞɌɪɥɔɡ. (29) 
 

3.15.  Ȯȷȴɋȹȴȱ ȹȬ ȻȼȺȰȿȶȾɇ ȻȴȾȬȹȴɋ 

Ⱥɐəɚɕ ɔɓ ɚɝəɚɎəɧɡ ɛɜɔɣɔə ɎɚɓɐɑɕɝɞɎɔɫ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ əɌ 
ɚɖɜɟɒɌɪɥɟɪ ɝɜɑɐɟ ɔ ɎɚɓəɔɖəɚɎɑəɔɑ ɛɌɞɚɗɚɏɔɕ ɘɚɒɑɞ ɍɧɞɨ ɛɔɥɑɎɌɫ ɢɑɛɨ 
ɏ.ȰɒɑɗɌ, ɛɚ ɖɚɞɚɜɚɕ ɓɌɏɜɫɓəɑəɔɑ ɛɚɛɌɐɌɪɞ ɖ ɣɑɗɚɎɑɖɟ. 

ȰɌəəɧɑ ɚ ɡɔɘɔɣɑɝɖɚɘ ɓɌɏɜɫɓəɑəɔɔ ɐɔɑɞɧ ɒɔɞɑɗɑɕ ɏɚɜɚɐɌ ȰɒɑɗɌ (ɚɎɚɥɔ, 
ɓɑɗɑəɨ, ɜɧɍəɧɑ ɛɜɚɐɟɖɞɧ, ɘɚɗɗɪɝɖɔ, ɛɜɚɐɟɖɞɧ ɒɔɎɚɞəɚɎɚɐɝɞɎɌ), ɫɎɗɫɪɥɑɕɝɫ 

ɖɗɪɣɑɎɧɘ ɩɗɑɘɑəɞɚɘ ɐɗɫ ɚɢɑəɖɔ ɎɚɓɐɑɕɝɞɎɔɫ əɌ əɌɝɑɗɑəɔɑ, ɖɜɌɕəɑ 
əɑɘəɚɏɚɣɔɝɗɑəəɧ.  
ȼɌɎəɔəɌ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɛɜɚɢɎɑɞɌɪɥɑɕ 

ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɚɕ ɐɑɫɞɑɗɨəɚɝɞɨɪ, ɝɛɑɢɔɌɗɔɓɔɜɟɪɥɑɕɝɫ əɌ ɎɧɜɌɥɔɎɌəɔɔ 
ɌɜɞɔɤɚɖɚɎ Ɏ ɚɞɖɜɧɞɚɘ ɛɚɗɑ (1'352,63 ɏɌ) ɔ ɞɚɘɌɞɚɎ Ɏ ɞɑɛɗɔɢɌɡ Ɏɐɚɗɨ 
ɛɚɍɑɜɑɒɨɫ (1'108,33 ɏɌ). (ȼɔɝɟəɚɖ 47) 

 

 
ȼɔɝɟəɚɖ 47. ȼɌɝɛɚɗɚɒɑəɔɑ ɏɚɜɚɐɌ ȰɒɑɗɌ, ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ ɔ ɛɚɗɑɕ, 
əɌ ɖɚɞɚɜɚɧɡ ɎɧɜɌɥɔɎɌɪɞ Ɍɜɞɔɤɚɖɔ, Ɍ Ɏ ɞɑɛɗɔɢɌɡ - ɛɚɘɔɐɚɜɧ. (33 ɍ) 
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Ȭɜɞɔɤɚɖɔ Ɏ ɚɞɖɜɧɞɚɘ ɏɜɟəɞɑ ɣɌɝɞɚ ɎɧɜɌɥɔɎɌɪɞɝɫ Ɏ əɑɝɖɚɗɨɖɔɡ ɘɑɞɜɌɡ 

ɚɞ ɝɖɎɌɒɔə ɛɚ ɐɚɍɧɣɑ əɑɠɞɔ, ɔɘɑɪɥɔɡɝɫ əɌ ȼɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ. 
(ȼɔɝɟəɚɖ 48).  

ȳɌɏɜɫɓəɑəɔɑ ɌɜɞɔɤɚɖɚɎ ɝɎɔəɢɚɘ ɔ ɖɌɐɘɔɑɘ Ɏ ɝɑɎɑɜəɚɕ ɔ Ɏɚɝɞɚɣəɚɕ 
ɣɌɝɞɔ ȼɌɎəɔəɧ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ ɝɎɑɜɡ ɛɜɑɐɑɗɨəɚ ɐɚɛɟɝɞɔɘɧɡ ɖɚəɢɑəɞɜɌɢɔɕ 
ɘɚɒɑɞ ɍɧɞɨ ɝɎɫɓɌəɚ ɝ ɎɧɛɌɐɑəɔɑɘ ɛɌɜɚɎ ɝ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ ɔ ɔɓ 

ɘəɚɏɚɣɔɝɗɑəəɧɡ ɝɖɎɌɒɔə ɛɚ ɐɚɍɧɣɑ əɑɠɞɔ. (37 Ɍ) 
 

 
ȼɔɝɟəɚɖ 48. Ȯɔɐ əɌ ɝɖɎɌɒɔəɧ ɛɚ ɐɚɍɧɣɑ əɑɠɞɔ əɌ ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ 

ɝɜɑɐɔ ɛɚɗɑɕ, ɏɐɑ ɎɧɜɌɥɔɎɌɪɞɝɫ Ɍɜɞɔɤɚɖɔ. (33 ɍ) 
 

Ȭɜɞɔɤɚɖɔ, ɎɧɜɌɥɔɎɌɑɘɧɑ ɘɑɒɐɟ ɘɟəɔɢɔɛɌɗɔɞɑɞɌɘɔ ȰɒɑɗɌ ɔ ȹɔɤɑɘɔ, 
ɝɚɝɞɌɎɗɫɪɞ 45 %  Ɏɝɑɏɚ ɔɞɌɗɨɫəɝɖɚɏɚ ɔ 48 %  ɝɔɢɔɗɔɕɝɖɚɏɚ ɛɜɚɔɓɎɚɐɝɞɎɌ 

ɩɞɚɏɚ ɚɎɚɥɌ. 
ȮɚɐɌ, ɔɝɛɚɗɨɓɟɑɘɌɫ ɐɗɫ ɚɜɚɤɑəɔɫ, ɛɚɝɞɟɛɌɑɞ ɔɓ ɛɚɎɑɜɡəɚɝɞəɚɏɚ 

ɛɚɐɓɑɘəɚɏɚ Ɏɚɐɚəɚɝəɚɏɚ ɝɗɚɫ. ȴɝɝɗɑɐɚɎɌəɔɫ Gisotti  Ɏ ɝɚɌɎɞ, 2006 ; Aquater , 

2003 ; Granada , 2009  ɚɞɘɑɣɌɗɔ ɝɑɜɨɑɓəɚɑ ɓɌɏɜɫɓəɑəɔɑ Ɏɚɐɚəɚɝəɚɏɚ ɝɗɚɫ ɔɓ-ɓɌ 
ɤɔɜɚɖɚɏɚ ɜɌɝɛɜɚɝɞɜɌəɑəɔɫ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ Ɍəɞɜɚɛɚɏɑəəɚɏɚ 
ɛɜɚɔɝɡɚɒɐɑəɔɫ. ȳɌɏɜɫɓəɑəəɧɑ ɏɜɟəɞɚɎɧɑ Ɏɚɐɧ ɘɚɏɟɞ  ɝɚɝɞɌɎɗɫɞɨ Ɏɧɝɚɖɔɕ 

ɜɔɝɖ ɐɗɫ ɍɑɓɚɛɌɝəɚɝɞɔ ɌɏɜɚɛɜɚɐɚɎɚɗɨɝɞɎɑəəɚɕ ɛɜɚɐɟɖɢɔɔ.  
 

ȴɝɝɗɑɐɚɎɌəɔɫ Pereira  Ɏ ɝɚɌɎɞ, 2002 ; Patrikova  Ɏ ɝɚɌɎɞ., 1996 ; Raj esh  Kumar  

Ɏ ɝɚɌɎɞ., 2007 ; Mohamed , 2003  ɚɞɘɑɞɔɗɔ ɞɑɝəɟɪ ɎɓɌɔɘɚɝɎɫɓɨ ɘɑɒɐɟ 
ɓɌɏɜɫɓəɑəɔɑɘ ɛɚɣɎɧ, ɚɜɚɝɔɞɑɗɨəɚɕ Ɏɚɐɧ ɔ ɓɌɏɜɫɓəɑəɔɑɘ 

ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɚɕ ɛɜɚɐɟɖɢɔɔ, ɎɧɜɌɥɔɎɌɑɘɚɕ əɌ ɞɚɕ ɒɑ ɞɑɜɜɔɞɚɜɔɔ.  
Ⱦɚɖɝɔɣəɧɑ ɘɑɞɌɗɗɧ ɔɘɑɪɞ ɞɑəɐɑəɢɔɪ ɘɔɏɜɔɜɚɎɌɞɨ ɔɓ ɚɖɜɟɒɌɪɥɑɕ 

ɝɜɑɐɧ ɖ ɜɌɝɞɑəɔɫɘ, Ɏ ɖɚɞɚɜɧɡ əɌɖɌɛɗɔɎɌɪɞɝɫ (Freedman  Ɏ ɝɚɌɎɞ., 1980; 

Alegria  Ɏ ɝɚɌɎɞ., 1991), Ɍ ɓɌɞɑɘ ɛɜɚəɔɖɌɪɞ Ɏ ɛɔɥɑɎɟɪ ɢɑɛɨ, ɛɚɖɌ əɑ ɐɚɝɞɔɏəɟɞ 
ɣɑɗɚɎɑɖɌ (Frink , 1996; Abrahams , 2002).  (33 a) 

 
 
 

33 b. Universit¨ degli Studi di Messina, Facolt¨ di Scienze MM.FF.NN., corso di Laurea in Chimica 

di Tiziano Granata, Agro-alimentari da metalli pesanti nellõarea industriale di Gela (Cl), relatore 

Prof.ssa Maria Alfa, anno academico 2004/2005, 31 pp. 

37 a. Piano gestione rete NATURA 2000 Biviere Macconi di Gela, Mappa dei pozzi petroliferi, 4 pp. 
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ȯɜɌəɌɞɌ Ɏ ɝɎɚɑɕ ɝɞɌɞɨɑ 2005  ɏɚɐɌ ɛɚɐɣɑɜɖəɟɗ, ɣɞɚ ɏɜɟəɞɚɎɧɑ Ɏɚɐɧ Ɏɍɗɔɓɔ 

Ȼɜɚɘɧɤɗɑəəɚɏɚ ɂɑəɞɜɌ Ɏ ɏ.ȰɒɑɗɌ, ɐɗɫ ɖɚɞɚɜɧɡ ɡɌɜɌɖɞɑɜəɚ ɝɑɜɨɑɓəɚɑ 

ɓɌɏɜɫɓəɑəɔɫ ɔɓ-ɓɌ ɛɜɔɝɟɞɝɞɎɔɫ ɟɏɗɑɎɚɐɚɜɚɐɚɎ, ɡɗɚɜɔɜɚɎɌəəɧɡ ɝɚɑɐɔəɑəɔɕ 
ɔ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ, ɔɘɑɗɔ Ɏɧɝɚɖɔɑ ɖɚəɢɑəɞɜɌɢɔɔ ɝɎɔəɢɌ (30 ɘɏ/ɗ), 
ɘɧɤɨɫɖɌ (450 ɘɏ/ɗ) ɔ ɐɜɟɏɔɡ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ, ɍɑəɓɚɗɌ (130 ɘɏ/ɗ) ɔ ɞɚɗɟɚɗɌ 

(18,8 ɘɏ/ɗ), ɛɜɑɎɧɤɌɫ ɐɚɛɟɝɞɔɘɧɑ əɚɜɘɧ ɐɗɫ ɛɔɞɨɑɎɚɕ Ɏɚɐɧ ɍɚɗɑɑ ɣɑɘ Ɏ 10 
ɜɌɓ.  

ȯɜɌəɌɞɌ Ɏ ɝɎɚɑɘ ɔɝɝɗɑɐɚɎɌəɔɔ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗ, ɣɞɚ Ɏ ɚɍɜɌɓɢɌɡ ɞɚɘɌɞɚɎ 

ɔ ɌɜɞɔɤɚɖɚɎ, ɎɧɜɌɥɔɎɌɑɘɧɡ əɌ ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ, ɖɚəɢɑəɞɜɌɢɔɫ 

ɝɎɔəɢɌ ɍɧɗɌ Ɏ 100 ɜɌɓ Ɏɧɤɑ, ɣɑɘ Ɏ ɖɚəɞɜɚɗɨəɧɡ ɚɍɜɌɓɢɌɡ.  
ȶɚəɢɑəɞɜɌɢɔɫ ɝɎɔəɢɌ, ɚɍəɌɜɟɒɑəəɌɫ Ɏ ɌɜɞɔɤɚɖɌɡ, ɎɧɜɌɥɔɎɌɑɘɧɡ əɌ 

ɞɑɜɜɔɞɚɜɔɔ Ɏɍɗɔɓɔ ɏ.ȼɔɑɓɔ, Ɏ 20 ɖɘ ɖ ɓɌɛɌɐɟ ɚɞ Ȼɜɚɘɧɤɗɑəəɚɏɚ ɂɑəɞɜɌ Ɏ 

ɏ.ȰɒɑɗɌ, ɞɚ ɑɝɞɨ ɔɓ ɜɌɕɚəɌ, ɖɚɞɚɜɧɕ ɝɣɔɞɌɑɞɝɫ əɑ ɛɚɐɎɑɜɒɑəəɧɘ ɎɧɛɌɐɑəɔɪ 
ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ, ɝ ɟɣɑɞɚɘ ɛɜɑɚɍɗɌɐɌɪɥɔɡ Ɏ ɩɞɚɕ ɓɚəɑ ɎɑɞɜɚɎ, 
ɝɚɝɞɌɎɔɗɌ Ɏ ɝɜɑɐəɑɘ 56,10 ppb  ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɖɚəɢɑəɞɜɌɢɔɑɕ 153,63 ppb , 

ɚɍəɌɜɟɒɑəəɚɕ Ɏ ɚɍɜɌɓɢɌɡ, ɚɞɚɍɜɌəəɧɡ Ɏ ɓɚəɑ ɎɧɛɌɐɑəɔɫ ɖ ɝɑɎɑɜɟ əɌ 
ɜɌɝɝɞɚɫəɔɔ 20 ɖɘ, ɞɚ ɑɝɞɨ Ɏ 2,7 ɜɌɓ ɍɚɗɨɤɑ. 

ȺɍɜɌɓɢɧ, ɚɞɚɍɜɌəəɧɑ əɌ ɝɑɎɑɜɚ-Ɏɚɝɞɚɖɑ (ɞɑɜɜɔɞɚɜɔɫ, ɝɣɔɞɌɪɥɌɫɝɫ 
ɛɚɐɎɑɜɒɑəəɚɕ ɎɧɛɌɐɑəɔɪ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ ɔɓ Ȼɜɚɘɧɤɗɑəəɚɏɚ 
ɂɑəɞɜɌ ɝ ɟɣɑɞɚɘ ɛɜɑɚɍɗɌɐɌɪɥɔɡ ɎɑɞɜɚɎ) əɌ ɜɌɝɝɞɚɫəɔɔ 20 ɖɘ ɚɞ ɂɑəɞɜɌ, 

ɝɚɐɑɜɒɌɗɔ 2õ400 ppb  ɝɎɔəɢɌ, ɣɞɚ ɛɜɑɎɧɤɌɗɚ ɟɝɞɌəɚɎɗɑəəɧɑ ɐɗɫ ɌɜɞɔɤɚɖɚɎ 
ɛɜɑɐɑɗɧ Ɏ 100 ppb. ɉɞɚɞ ɜɑɓɟɗɨɞɌɞ Ɏ 24 ɜɌɓɌ ɛɜɑɎɧɤɌɗ əɚɜɘɌɞɔɎ ɐɗɫ 

ɌɜɞɔɤɚɖɚɎ, Ɏ 15,6 ɜɌɓɌ ɛɜɑɎɧɤɌɗ ɛɌɜɌɘɑɞɜɧ, ɚɍəɌɜɟɒɑəəɧɑ ɟ ɌɜɞɔɤɚɖɚɎ 
əɌ ɝɑɎɑɜɑ, ɔ ɛɜɔɘɑɜəɚ Ɏ 43 ɜɌɓɌ ɛɜɑɎɧɤɌɗ ɛɌɜɌɘɑɞɜɧ, ɚɍəɌɜɟɒɑəəɧɑ ɐɗɫ 
ɩɞɚɏɚ ɚɎɚɥɌ ɝ ɓɌɛɌɐəɚɕ ɞɑɜɜɔɞɚɜɔɔ (əɑ ɛɚɐɎɑɜɒɑəəɚɕ ɎɧɛɌɐɑəɔɪ 

ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ.  
 

ȬəɌɗɚɏɔɣəɧɑ ɜɑɓɟɗɨɞɌɞɧ ɛɚ ɝɎɔəɢɟ ɔ ɐɜɟɏɔɘ ɞɫɒɑɗɧɘ ɘɑɞɌɗɗɌɘ ɍɧɗɔ 

ɛɚɗɟɣɑəɧ ɛɜɔ ɌəɌɗɔɓɑ ɘɚɗɚɣəɧɡ ɛɜɚɐɟɖɞɚɎ, ɞɌɖɔɡ ɖɌɖ ɞɎɚɜɚɏ ɔ ɘɚɗɚɖɚ. (29) 
 

ȯɜɟɛɛɌ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ ȶɌɠɑɐɜɧ ȻɔɥɑɎɧɡ ȻɜɚɐɟɖɞɚɎ ɔ ȹɌɟɖ ɚɍ 

ȺɖɜɟɒɌɪɥɑɕ Ƚɜɑɐɑ ȿəɔɎɑɜɝɔɞɑɞɌ Ɏ ɏ.ȸɑɝɝɔəɌ Ɏ ɝɚɝɞɌɎɑ ȾɔɢɔɌəɚ 

ȯɜɌəɌɞɌ, ȸɌɜɔɫ ȬɗɨɠɌ, ȰɌəɔɩɗɑ ȰɒɟɠɠɜɔɐɌ, ȼɚɝɌəəɌ ȼɌəɐɚ ɔ ȰɒɌɖɚɘɚ 

Ȱɟɏɚ Ɏ ɝɞɌɞɨɑ, ɚɛɟɍɗɔɖɚɎɌəəɚɕ Ɏ 2011  ɏɚɐɟ ɛɚɐ əɌɓɎɌəɔɑɘ òȳɌɏɜɫɓəɑəɔɑ 

ɛɜɚɐɟɖɞɚɎ ɛɔɞɌəɔɫ ɝɎɔəɢɚɘ, ɖɌɐɘɔɑɘ ɔ ɘɑɐɨɪ Ɏ ɓɚəɑ ɜɔɝɖɌ ȰɒɑɗɌó, 
ɢɔɞɔɜɚɎɌɗɌ əɑɝɖɚɗɨɖɚ ɔɝɝɗɑɐɚɎɌəɔɕ, ɖɚɞɚɜɧɑ ɛɚɐɞɎɑɜɐɔɗɔ ɝɑɜɨɑɓəɚɑ 
ɓɌɏɜɫɓəɑəɔɑ Ɏɚɐɧ, ɔɝɛɚɗɨɓɟɑɘɚɕ ɔɓ ɛɚɎɑɜɡəɚɝɞəɚɏɚ Ɏɚɐɚəɚɝəɚɏɚ ɏɚɜɔɓɚəɞɌ 

ɣɑɜɑɓ ɚɜɚɝɔɞɑɗɨəɧɑ ɝɖɎɌɒɔəɧ, ɔɓ-ɓɌ ɛɚɎɝɑɘɑɝɞəɚɏɚ ɛɜɔɝɟɞɝɞɎɔɫ 
ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ Ɍəɞɜɚɛɚɏɑəəɚɏɚ ɛɜɚɔɝɡɚɒɐɑəɔɫ. ȶɚəɢɑəɞɜɌɢɔɔ 
əɑɖɚɞɚɜɧɡ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ, ɚɍəɌɜɟɒɑəəɧɑ Ɏ ɏɜɟəɞɚɎɧɡ ɎɚɐɌɡ, ɞɌɖɔɑ 

ɖɌɖ ɘɧɤɨɫɖ, Ɏɔəɔɗɡɗɚɜɔɐ, 1,2 -ɐɔɡɗɚɜɩɞɌə, ɜɞɟɞɨ, ɍɑəɓɚɗ, əɔɖɑɗɨ, 
ɛɌɜɌɖɝɔɗɚɗ ɔ ɍɑəɓ(Ɍ)ɛɔɜɑə, ɟɖɌɓɌəəɧɑ Ɏ ȾɌɍɗɔɢɑ 2, ɛɜɑɎɧɤɌɗɔ ɛɜɑɐɑɗɨəɚ 

ɐɚɛɟɝɞɔɘɧɑ ɖɚəɢɑəɞɜɌɢɔɔ Ɏ 25'000 , 400'000 , 1'084'000 , 2'300 , 160'000 , 7,5 , 
158  ɔ 14 ɜɌɓ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ. (ȾɌɍɗɔɢɌ 2).  

 

ȿɜɚɎɑəɨ ɓɌɏɜɫɓəɑəɔɫ ɛɚɓɎɚɗɫɑɞ ɖɗɌɝɝɔɠɔɢɔɜɚɎɌɞɨ ɏɜɟəɞɚɎɧɑ Ɏɚɐɧ, 
ɔɝɛɚɗɨɓɟɑɘɧɑ ɐɗɫ ɚɜɚɤɑəɔɫ, ɖɌɖ əɑɛɜɔɏɚɐəɧɑ ɖɌɖ ɐɗɫ ɛɚɞɜɑɍɗɑəɔɫ 
ɣɑɗɚɎɑɖɚɘ, ɞɌɖ ɔ ɐɗɫ ɔɝɛɚɗɨɓɚɎɌəɔɫ Ɏ ɝɑɗɨɝɖɚɘ ɡɚɓɫɕɝɞɎɑ. 
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ȻɜɑɎɧɤɑəɔɑ ɖɚəɢɑəɞɜɌɢɔɕ Ɏ ɛɚɣɎɌɡ Ɏ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ ɝɚɝɞɌɎɔɗɚ ɐɗɫ 

ɜɞɟɞɔ, ɘɧɤɨɫɖɌ, ɘɑɐɔ, ɎɔəɔɗɡɗɚɜɔɐɌ, ɍɑəɓɚɗɌ, ɖɝɔɗɚɗɌ, 1,2 -
ɐɔɡɗɚɜɩɞɌəɌ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, Ɏ 118 , 1,7 , 1,7 , 3'500 , 1'900 , 1'542  ɔ 5'000 ɜɌɓ 

ɍɚɗɨɤɑ ɛɜɑɐɑɗɨəɚ ɐɚɛɟɝɞɔɘɧɡ ɓəɌɣɑəɔɕ. (ȾɌɍɗɔɢɌ 4). 
ȹɌ ɚɝəɚɎɌəɔɔ ɐɌəəɧɡ ɚ əɌɛɜɌɎɗɑəɔɔ ɎɑɞɜɚɎ ɝ 1971 ɛɚ 2000  ɏɚɐɧ, ɐɟɎɤɔɡ 

ɝ ɪɏɚ-ɓɌɛɌɐɌ əɌ ɝɑɎɑɜɚ-Ɏɚɝɞɚɖ əɌ ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ, ɔ ɎɧɛɌɐɑəɔɔ 

ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ ɘɑɒɐɟ ɘɟəɔɢɔɛɌɗɔɞɑɞɌɘɔ ȰɒɑɗɌ ɔ ȹɔɤɑɘɔ, ɏɐɑ ɔ 
ɜɌɝɛɚɗɚɒɑəɌ ɍɚɗɨɤɌɫ ɣɌɝɞɨ ɛɚɝɑɎɚɎ ɌɜɞɔɤɚɖɌ, ɍɧɗɚ ɚɞɚɍɜɌəɚ 8 ɛɜɚɍ. 
ȶɌɒɐɧɕ ɚɍɜɌɓɑɢ Ɏɑɝɚɘ ɚɖɚɗɚ 2 ɖɏ ɝɚɝɞɚɫɗ ɔɓ əɑɝɖɚɗɨɖɔɡ ɩɖɓɑɘɛɗɫɜɚɎ 

ɌɜɞɔɤɚɖɌ Ɏɑɝɚɘ ɚɞ 160 ɐɚ 190 ɏ. (ȼɔɝɟəɚɖ 17) 
 

 
                                   a                                                       ɍ  
ȼɔɝɟəɚɖ 17. ȻɗɌə ɚɞɍɚɜɌ ɛɜɚɍ ɌɜɞɔɤɚɖɌ əɌ ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ (Ɍ) ɔ 
ɓɚəɌ Ɏɑɜɚɫɞəɚɏɚ ɎɧɛɌɐɑəɔɫ ɛɜɚɘɧɤɗɑəəɧɡ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ (ɍ). (35) 

 

Ȯ Ɏɑɣɑɜəɔɑ ɔ əɚɣəɧɑ ɣɌɝɧ, ɖɚɏɐɌ  Ɏɑɞɑɜ ɐɟɑɞ ɝ ɪɏɚ-ɎɚɝɞɚɖɌ, ɏɚɜɚɐ ȰɒɑɗɌ ɔ 
ɜɌɕɚə ɖ ɓɌɛɌɐɟ əɌɡɚɐɔɗɔɝɨ ɛɚ Ɏɑɞɜɟ ɚɞ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ, ɣɞɚ ɔ 

ɚɍɦɫɝəɫɗɚ əɑɛɜɔɫɞəɧɑ ɓɌɛɌɡɔ, ɔɝɡɚɐɔɎɤɔɑ ɚɞ ɓɌɎɚɐɌ. ȾɑɛɗɔɢɌ ɐɗɫ 
ɎɧɜɌɥɔɎɌəɔɫ ɞɚɘɌɞɚɎ ɜɌɝɛɚɗɚɒɑəɌ ɛɜɔɘɑɜəɚ Ɏ 600 ɘ ɚɞ 
ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ ɛɚ Ɏɑɞɜɟ. ȭɧɗɚ ɚɞɚɍɜɌəɚ 13  ɚɍɜɌɓɢɚɎ ɞɚɘɌɞɚɎ 

ɣɑɜɜɔ Ɏɑɝɚɘ ɚɖɚɗɚ 1 ɖɏ ɖɌɒɐɧɕ, ɎɧɜɌɥɑəəɧɡ Ɏ ɞɑɛɗɔɢɌɡ ɔ ɚɜɚɤɌɑɘɧɡ 
ɐɚɒɐɑɎɚɕ Ɏɚɐɚɕ ɔ ɏɜɟəɞɚɎɧɘɔ ɎɚɐɌɘɔ, ɓɌɏɜɫɓəɑəəɧɘɔ ɚɜɏɌəɔɣɑɝɖɔɘɔ 

ɝɚɑɐɔəɑəɔɫɘɔ. 
 

ȸɑɒɐɟ ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɘ ɂɑəɞɜɚɘ ɔ ɞɑɛɗɔɢɌɘɔ Ɏ əɑɝɖɚɗɨɖɔɡ ɝɚɞəɫɡ 

ɘɑɞɜɚɎ ɜɌɝɛɚɗɚɒɑə ɖɜɟɛəɑɕɤɔɕ ɛɚɗɔɏɚə ɛɜɚɘɧɤɗɑəəɧɡ ɚɞɡɚɐɚɎ, 
ɚɍɦɑɘɚɘ ɚɖɚɗɚ 6 ɘɗə ɞɚəə, ɝɚɐɑɜɒɌɥɔɕ ɜɌɐɔɚɌɖɞɔɎəɧɑ ɘɌɞɑɜɔɌɗɧ ɔ 
ɠɚɝɠɚɏɔɛɝ, ɘɔəɑɜɌɗɨəɧɕ ɚɝɞɌɞɚɖ, ɛɚɗɟɣɌɑɘɧɕ ɛɜɔ ɛɜɚɔɓɎɚɐɝɞɎɑ ɟɐɚɍɜɑəɔɕ.  

ȯɜɟɛɛɌ ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ ɛɜɚɌəɌɗɔɓɔɜɚɎɌɗɌ ɖɚəɢɑəɞɜɌɢɔɪ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ 
Cd , Pb ɔ Cu  Ɏ 8 ɚɍɜɌɓɢɌɡ ɌɜɞɔɤɚɖɚɎ ɔ 13 ɚɍɜɌɓɢɌɡ ɞɚɘɌɞɚɎ, ɎɧɜɌɥɑəəɧɡ Ɏ 

ɓɚəɑ Ɏɧɝɚɖɚɏɚ ɩɖɚɗɚɏɔɣɑɝɖɚɏɚ ɜɔɝɖɌ əɌ ɜɌɎəɔəɑ ȰɒɑɗɌ, ɎɧɫɎɔɎ ɓɌɏɜɫɓəɑəɔɑ 
ɛɜɚɐɚɎɚɗɨɝɞɎɑəəɚɕ ɛɜɚɐɟɖɢɔɔ, ɝɎɫɓɌəəɚɑ ɝ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɐɗɫ ɚɜɚɤɑəɔɫ 
ɓɌɏɜɫɓəɑəəɧɡ ɏɜɟəɞɚɎɧɡ Ɏɚɐ ɔ ɝ ɓɌɏɜɫɓəɑəɔɑɘ ɎɚɓɐɟɡɌ.  

Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ Cd , Pb ɔ Cu  Ɏ ɚɍɜɌɓɢɌɡ ɌɜɞɔɤɚɖɚɎ ɝɚɝɞɌɎɔɗɔ, 
ɝɚɚɞɎɑɞɝɞɎɑəəɚ, 0,079, 0,11 3, 5,192 ɘɏ/ɖɏ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɚɖɌɓɌɞɑɗɫɘɔ Ɏ 
ɌɜɞɔɤɚɖɌɡ, ɝɚɍɜɌəəɧɡ əɌ əɑɓɌɏɜɫɓəɑəəɚɕ ɞɑɜɜɔɞɚɜɔɔ, ɖɚɞɚɜɧɑ ɝɚɐɑɜɒɌɗɔ 

0,02, 0,024 ɔ 3,56 ɘɏ/ɖɏ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəəɧɡ ɘɑɞɌɗɗɚɎ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, 
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ɖɚəɢɑəɞɜɌɢɔɔ ɘɑɞɌɗɗɚɎ Ɏ ɓɌɏɜɫɓəɑəəɧɡ ɌɜɞɔɤɚɖɌɡ ɛɜɑɎɧɤɌɗɔ ɖɚəɞɜɚɗɨəɧɑ 

Ɏ 3, 95 , 4,7  ɔ 1,5 ɜɌɓɌ.  
Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ Cd , Pb ɔ Cu  Ɏ ɞɚɘɌɞɌɡ, ɎɧɜɌɥɑəəɧɡ Ɏ ɞɑɛɗɔɢɌɡ, 

ɝɚɝɞɌɎɔɗɔ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, 0,03, 0,0187, 1,934 ɘɏ/ɖɏ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ 
ɛɚɖɌɓɌɞɑɗɫɘɔ Ɏ ɞɚɘɌɞɌɡ, ɝɚɍɜɌəəɧɡ Ɏ əɑɓɌɏɜɫɓəɑəəɚɕ ɓɚəɑ, Ɏ ɖɚɞɚɜɧɡ ɍɧɗɚ 
0,02, 0,09, 0,404 ɘɏ/ɖɏ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəəɧɡ ɘɑɞɌɗɗɚɎ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, 

ɖɚəɢɑəɞɜɌɢɔɔ ɘɑɞɌɗɗɚɎ Ɏ ɓɌɏɜɫɓəɑəəɧɡ ɞɚɘɌɞɌɡ ɛɜɑɎɧɤɌɗɔ ɖɚəɞɜɚɗɨəɧɑ Ɏ 
1,5 , 0,2  ɔ 4,8 ɜɌɓ.  
ȹɚɜɘɌɞɔɎ əɌ ɖɚəɢɑəɞɜɌɢɔɪ Cu  əɑ ɟɝɞɌəɌɎɗɔɎɌɑɞ ɖɌɖɔɡ-ɗɔɍɚ ɚɏɜɌəɔɣɑəɔɕ, 

ɚɐəɌɖɚ ɑɏɚ ɓəɌɣɑəɔɫ Ɏ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəəɧɡ ɚɍɜɌɓɢɌɡ ɍɧɗɔ ɐɚɎɚɗɨəɚ 
Ɏɧɝɚɖɔɘɔ (Ɏ ɌɜɞɔɤɚɖɌɡ Cu  ɚɞ 1,454 ɐɚ 2,428 ɔ Ɏ ɞɚɘɌɞɌɡ Cu  ɚɞ 1,1 ɐɚ 7,6 

ɘɏ/ɖɏ). (35) 
 

Ȱɚɖɞɚɜ ȾɔɢɔɌəɚ ȯɜɌəɌɞɌ Ɏ ɝɎɚɑɕ ɐɚɖɞɚɜɝɖɚɕ ɐɔɝɝɑɜɞɌɢɔɔ òȸɚəɔɞɚɜɔəɏ 

ɔ ɚɢɑəɖɌ ɜɔɝɖɚɎ, ɎɚɓəɔɖɌɪɥɔɡ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɓɌɏɜɫɓəɑəɔɫ ɞɚɖɝɔɣəɧɘɔ 
ɘɑɞɌɗɗɌɘɔ ɛɔɥɑɎɚɕ ɢɑɛɔ Ɏ ɓɚəɑ ɩɖɚɗɚɏɔɣɑɝɖɚɏɚ ɜɔɝɖɌ ɏ. ȰɒɑɗɌó (2008-2010 ɏɏ.) 
ɛɜɚɎɑɗ ɘɚəɔɞɚɜɔəɏ ɖɚəɢɑəɞɜɌɢɔɔ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ Ɏ ɓɌɏɜɫɓəɑəəɧɡ 

Ɏɚɐɚəɚɝəɧɡ ɏɚɜɔɓɚəɞɌɡ, ɔɝɛɚɗɨɓɟɑɘɧɡ ɐɗɫ ɚɜɚɤɑəɔɫ ɌɜɞɔɤɚɖɚɎ, 
ɎɧɜɌɥɔɎɌɑɘɧɡ Ɏ ɛɚɗɑ əɌ ɜɌɎəɔəɑ ȰɒɑɗɌ, ɔ ɞɚɘɌɞɚɎ, ɎɧɜɌɥɔɎɌɑɘɧɡ Ɏ 

ɞɑɛɗɔɢɌɡ, ɛɚɐɞɎɑɜɐɔɎ ɓɌɏɜɫɓəɑəɔɑ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɚɕ ɛɜɚɐɟɖɢɔɔ.  
Ȭɜɞɔɤɚɖɔ, ɎɧɜɌɥɔɎɌɑɘɧɑ əɌ ɚɞɖɜɧɞɧɡ ɛɚɗɫɡ, ɛɚɐɎɑɜɏɌɪɞɝɫ ɖɌɖ 

ɚɜɚɤɑəɔɪ ɔɓ ɓɌɏɜɫɓəɑəəɧɡ Ɏɚɐɚəɚɝəɧɡ ɏɚɜɔɓɚəɞɚɎ (FALDA  6), ɞɌɖ ɔ 

ɎɧɛɌɐɑəɔɪ ɞɚɖɝɔɣəɧɡ ɚɝɌɐɖɚɎ əɌ ɜɌɎəɔəɑ ȰɒɑɗɌ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɞɚɘɌɞɧ 
ɎɧɜɌɥɔɎɌɪɞɝɫ Ɏ ɞɑɛɗɔɢɌɡ ɖ Ɏɚɝɞɚɖɟ ɛɜɔɘɑɜəɚ Ɏ 600 ɘ ɚɞ 
ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ Ɏɐɚɗɨ ɛɚɍɑɜɑɒɨɫ ɔ ɞɌɖɒɑ ɚɜɚɤɌɪɞɝɫ 

ɓɌɏɜɫɓəɑəəɧɘɔ Ɏɚɐɚəɚɝəɧɘɔ ɏɚɜɔɓɚəɞɌɘɔ (FALDA  5 ɔ FALDA  7). 
ȽɚɐɑɜɒɌəɔɑ As, Ni, V, Pb, Cd, Cu  ɔ Cr , ɡɔɘɔɣɑɝɖɔɡ ɩɗɑɘɑəɞɚɎ Ɍəɞɜɚɛɚɏɑəəɚɏɚ 

ɛɜɚɔɝɡɚɒɐɑəɔɫ, ɣɌɝɞɚ ɛɜɑɎɧɤɌɗɔ ȻȰȶ, ɟɝɞɌəɚɎɗɑəəɧɑ ɓɌɖɚəɚɘ ɐɗɫ 
ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ, Ɏɛɗɚɞɨ ɐɚ 70 ɜɌɓ. (ȾɌɍɗɔɢɌ 10, ȼɔɝɟəɚɖ 49) (33 Ɍ) 

 

µɏ/ ɗ 
 FALDA 5+FALDA 

7 
ɛɜɑɎɧɤɑəɔɑ 
ȻȰȶ, FALDA 6  ɛɜɑɎɧɤɑəɔɑ  

 ɝɜɑɐəɑɑ  ɜɌɓɧ ɚɜɚɤɑəɔɑ ȻȰȶ, ȻȰȶ* 

 ɚɜɚɤɑəɔɑ  

 ɌɜɞɔɤɚɖɚɎ Ɏ 
ɛɚɗɑ ɜɌɓɧ  µɏ/ ɗ 

 

ɛɚɘɔɐɚɜɚɎ Ɏ 
ɞɑɛɗɔɢɌɡ     

As 405,2  40,5  405  40,5  10  

Ni  276,35  13,82  279,5  14  20  

V 134,15  2,7  131,5  2,63  50  

Pb 273  27,3  264  26,4  10  

Cd 352  70,4  351,8  70,4  5 

Cu 206,51  - 80  - - 

Cr  238,3  4,8  286,6  5,7  50  

*ɓɌɖɚə 16.03.2009      
ȾɌɍɗɔɢɌ 10. ȶɚəɢɑəɞɜɌɢɔɫ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ Ɏ ȯȼȿȹȾȺȮɇɁ ȮȺȰȬɁ (FALDE  
5-6-7), ɔɝɛɚɗɨɓɟɑɘɧɡ ɐɗɫ ɚɜɚɤɑəɔɫ ɞɚɘɌɞɚɎ, ɎɧɜɌɥɔɎɌɑɘɧɡ Ɏ ɞɑɛɗɔɢɌɡ, ɔ 

ɌɜɞɔɤɚɖɚɎ, ɎɧɜɌɥɔɎɌɑɘɧɡ Ɏ ɛɚɗɑ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɜɑɐɑɗɨəɚ ɐɚɛɟɝɞɔɘɧɘɔ 
ɖɚəɢɑəɞɜɌɢɔɫɘɔ (ȻȰȶ) ɐɗɫ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ. (33 Ɍ) 
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ȼɔɝɟəɚɖ 49. ȶɚəɢɑəɞɜɌɢɔɔ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ Ɏ ɛɜɚɍɌɡ 5-6-7 ɏɜɟəɞɚɎɧɡ Ɏɚɐ, 

ɔɝɛɚɗɨɓɟɑɘɧɡ ɐɗɫ ɚɜɚɤɑəɔɫ ɞɚɘɌɞɚɎ Ɏ ɞɑɛɗɔɢɌɡ (5 ɔ 7) ɔ ɌɜɞɔɤɚɖɚɎ Ɏ 
ɛɚɗɑ (6), ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɜɑɐɑɗɨəɚ ɐɚɛɟɝɞɔɘɧɘɔ ɖɚəɢɑəɞɜɌɢɔɫɘɔ (ȻȰȶ) ɐɗɫ 

ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ (ɓɌɖɚə ɚɞ 16.03.2009  ɏ.). (33 Ɍ) 
 

ȶɌɖ Ɏɔɐəɚ ɔɓ ȾɌɍɗɔɢɧ 11, Ɍɜɞɔɤɚɖɔ, ɎɧɜɌɥɑəəɧɑ əɌ ɛɚɗɫɡ ɜɌɎəɔəɧ 

ȰɒɑɗɌ, əɑɐɌɗɑɖɚ ɚɞ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ, ɔɘɑɗɔ ɖɚəɢɑəɞɜɌɢɔɪ 
ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ Ɏ ɝɜɑɐəɑɘ Ɏ 1,2 ɜɌɓɌ Ɏɧɤɑ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɞɌɖɚɎɧɘɔ ɝ 
ɛɚɗɑɕ Ɏɍɗɔɓɔ ɏ.ȹɔɤɑɘɔ, ɔ Ɏ 1,8 ɜɌɓ Ɏɧɤɑ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɎɧɜɌɥɑəəɧɘɔ Ɏ 

15 ɖɘ ɚɞ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ (14,7 ɘɏ/ɖɏ Ɏɍɗɔɓɔ ɏ.ȹɔɤɑɘɔ, 17,6 
ɘɏ/ɖɏ əɌ ɛɚɗɫɡ ɏ.ȰɒɑɗɌ ɑ ɔ 10 ɘɏ/ɖɏ Ɏ 15 ɖɘ ɚɞ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ, 

ɝɜɑɐəɑɑ ɓəɌɣɑəɔɑ ɐɗɫ ɘɑɞɌɗɗɚɎ). (ȾɌɍɗɔɢɌ 11, ȼɔɝɟəɚɖ 50) 
 

 ȹɔɤɑɘɔ   ȰɒɑɗɌ  ȰɒɑɗɌ     

 Ɍɜɞɔɤɚɖɔ ɝɎɑɜɡ Ɍɜɞɔɤɚɖɔ ɝɎɑɜɡ 

 

Ɍɜɞɔɤɚɖɔ ɝɎɑɜɡ     

 ɝɜɑɐəɑɑ  ȻȰȶ, ɝɜɑɐəɑɑ  ȻȰȶ, 

Ɏ 15 ɖɘ ɚɞ 

ȹ-ɡɂ  ȻȰȶ, ȻȰȶ* ȻȰȶ**  

 

 9 
ɚɍɜɌɓɢɚɎ ɜɌɓɧ 

 6 
ɚɍɜɌɓɢɚɎ ɜɌɓɧ ɝɜɑɐəɑɑ ɜɌɓɧ ɘɏ/ ɖɏ ɘɏ/ ɖɏ 

ɘɏ/ ɖɏ     3 ɚɍɜɌɓɢɌ    
As 0,419  42  0,534  53,4  0,289  29  0,01  - 

Ni  0,552  27,6  0,58  29  0,312  15,6  0,02  - 

V 0,136  2,72  0,17  3,4  0,152  3 0,05  - 

Pb 0,309  3,1  0,388  3,88  0,224  2,24  - 0,1  

Cd 0,389  7,8  0,474  9,5  0,313  6,3  - 0,05  

Cu 2,224  - 2,82  - 2,085  - - - 

Cr  0,264  5,3  0,328  6,6  0,204  4,1  0,05  - 

*ɓɌɖɚə 16.03.2009         
**ɚɍɗ.ɓɌɖɚə (CE) 1881/2006       

ȾɌɍɗɔɢɌ 11. ȶɚəɢɑəɞɜɌɢɔɫ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ Ɏ ɌɜɞɔɤɚɖɌɡ (ɘɏ/ɖɏ), 

ɎɧɜɌɥɑəəɧɡ əɌ ɛɚɗɫɡ ȹɔɤɑɘɔ, ȰɒɑɗɌ ɔ Ɏ 15 ɖɘ ɚɞ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ 
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ɂɑəɞɜɌ, ɚɜɚɤɌɑɘɧɡ Ɏɚɐɚɕ ɔɓ ɏɜɟəɞɚɎɧɡ Ɏɚɐ FALDA  6, ɛɚ ɝɜɌɎəɑəɔɪ ɝ 

ɛɜɑɐɑɗɨəɚ ɐɚɛɟɝɞɔɘɧɘɔ ɖɚəɢɑəɞɜɌɢɔɫɘɔ (ȻȰȶ) ɐɗɫ ɛɚɎɑɜɡəɚɝɞəɧɡ Ɏɚɐ.  
(33 Ɍ) 

 

 
ȼɔɝɟəɚɖ 50. ȶɚəɢɑəɞɜɌɢɔɫ Cd ɔ Pb Ɏ ɚɍɜɌɓɢɌɡ ɌɜɞɔɤɚɖɚɎ, ɎɧɜɌɥɑəəɧɡ Ɏ 

ɛɚɗɑɎɧɡ ɟɝɗɚɎɔɫɡ, ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɜɑɐɑɗɨəɚ ɐɚɛɟɝɞɔɘɧɘɔ ɖɚəɢɑəɞɜɌɢɔɫɘɔ 
(ȻȰȶ) (ɚɍɗ. ɓɌɖɚə (ȱȽ) 1881/2006). (33 Ɍ) 

 

Ȼɚɘɔɐɚɜɧ, ɎɧɜɌɥɑəəɧɑ Ɏ ɞɑɛɗɔɢɌɡ Ɏɐɚɗɨ ɛɚɍɑɜɑɒɨɫ ɔ ɚɜɚɤɌɑɘɧɑ 
ɓɌɏɜɫɓəɑəəɚɕ Ɏɚɐɚɕ (FALDA  5 ɔ FALDA  7), ɛɚɖɌɓɌɗɔ ɍɚɗɑɑ əɔɓɖɟɪ 
ɖɚəɢɑəɞɜɌɢɔɪ əɌɖɚɛɗɑəəɧɡ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ (Ɏ ɝɜɑɐəɑɘ 13 ɘɏ/ɖɏ), Ɏ ɞɚ 

Ɏɜɑɘɫ, ɖɌɖ ɖɚəɢɑəɞɜɌɢɔɫ Ɏ ɌɜɞɔɤɚɖɌɡ, ɎɧɜɌɥɑəəɧɡ Ɏ ɛɚɗɑ Ɏɍɗɔɓɔ ɏ.ȰɒɑɗɌ 
ɚɖɚɗɚ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ ɍɧɗɌ Ɏ 1,35 ɜɌɓ ɍɚɗɨɤɑ. (ȾɌɍɗɔɢɌ 12, 

ȼɔɝɟəɚɖ 51) 

 

ȰɒɑɗɌ 
ɛɚɘɔɐɚɜɧ  ɛɜɑɎɧɤɑəɔɑ   

 ɝɜɑɐəɑɑ ȻȰȶ, ȻȰȶ* ȻȰȶ**  

ɘɏ/ ɖɏ 21 ɚɍɜɌɓɑɢ ɜɌɓɧ ɘɏ/ ɖɏ ɘɏ/ ɖɏ 

As 0,43  43  0,01  - 

Ni  0,332  16,7  0,02  - 

V 0,139  2,8  0,05  - 

Pb 0,317  3,17  - 0,1  

Cd 0,317  6,34  - 0,05  

Cu 0,47  - - - 

Cr  0,281  5,62  0,05  - 

*ɓɌɖɚə 16.03.2009     
**ɚɍɗ.ɓɌɖɚə (CE) 1881/2006    

ȾɌɍɗɔɢɌ 12. ȶɚəɢɑəɞɜɌɢɔɫ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ Ɏ ɚɍɜɌɓɢɌɡ ɞɑɛɗɔɣəɧɡ 
ɞɚɘɌɞɚɎ (POM 1-2-3-4-5) ɛɚ ɝɜɌɎəɑəɔɪ ɝ ȻȰȶ (ɚɍɗ. ɓɌɖɚə (ȱȽ) 1881/2006). 

(33 Ɍ) 
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ȼɔɝɟəɚɖ 51. ȶɚəɢɑəɞɜɌɢɔɫ Pb ɔ Cd Ɏ ɚɍɜɌɓɢɌɡ ɞɑɛɗɔɣəɧɡ ɞɚɘɌɞɚɎ (POM 1-

2-3-4-5), ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɖɚəɞɜɚɗɨəɧɘɔ ɚɍɜɌɓɢɌɘɔ (CTRL1 ɔ CTRL2) ɔ ɝ ȻȰȶ 
(ɚɍɗ. ɓɌɖɚə (EC) 1881/2006).  (33 a) 

 

Ⱦɫɒɑɗɧɑ ɘɑɞɌɗɗɧ Ɏ ɘɚɜɝɖɔɡ ɑɒɌɡ  
ȼɌɍɚɞɧ ȮɌɜəɌɟ Ɏ ɝɚɌɎɞ., 1995 , 1996 , 1998  ɛɚɖɌɓɌɗɔ, ɣɞɚ ɘɚɜɝɖɚɕ ɑɒ 

Paracentrotus  lividus  ɫɎɗɫɑɞɝɫ ɡɚɜɚɤɔɘ ɔəɐɔɖɌɞɚɜɚɘ ɓɌɏɜɫɓəɑəɔɫ ɘɚɜɝɖɚɕ 
ɝɜɑɐɧ ɞɫɒɑɗɧɘɔ ɘɑɞɌɗɗɌɘɔ. Ȱɚɖɞɚɜ ȯɜɌəɌɞɌ ɝɜɌɎəɔɗ ɖɚəɢɑəɞɜɌɢɔɔ ɞɫɒɑɗɧɡ 
ɘɑɞɌɗɗɚɎ Ɏ ɏɚəɌɐɌɡ P. lividus , ɝɚɍɜɌəəɧɡ Ɏ ɘɚɜɑ Ɏɍɗɔɓɔ ɏ. ȰɒɑɗɌ, ɝ ɞɌɖɚɎɧɘɔ 

ɟ ɘɚɜɝɖɔɡ ɑɒɑɕ ɔɓ ɓɚəɧ, əɑ ɓɌɏɜɫɓəɑəəɚɕ ɛɜɚɘɧɤɗɑəəɚɕ ɐɑɫɞɑɗɨəɚɝɞɨɪ 
(ȸɌɜɔəɌ-ɐɔ-ȼɌɏɟɓɌ) (ȾɌɍɗɔɢɌ 13). 

 

ɘɏ/ ɖɏ As Pb Cu Cr  

ȰɒɑɗɌ 6,17  22,3  2,31  2,28  

ȼɌɏɟɓɌ 4,11  1,59  0,27  0,93  

ɛɜɑɎɧɤɑəɔɑ 1,5  14  8,6  2,45  

ȻȰȶ* - 1,5  - - 

*ɚɍɗ.ɓɌɖɚə (CE) n 1881/2006,    
ɘɏ/ɖɏ ɝɧɜɚɏɚ ɎɑɝɌ ɟ ɜɧɍ, əɑ ɟ ɑɒɑɕ  

ȾɌɍɗɔɢɌ 13. ȶɚəɢɑəɞɜɌɢɔɫ əɑɖɚɞɚɜɧɡ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ  
Ɏ ɏɚəɌɐɌɡ ɑɒɑɕ P. lividus  ɔɓ ɘɚɜɫ Ɏɍɗɔɓɔ ɏ.ȰɒɑɗɌ ɔ ɏ.ȼɌɏɟɓɌ. (33 a) 

 

ȶɌɖ Ɏɔɐəɚ ɔɓ ȾɌɍɗɔɢɧ 13, ɖɚəɢɑəɞɜɌɢɔɫ As Ɏ ɏɚəɌɐɌɡ ɘɚɜɝɖɚɏɚ ɑɒɌ P. 
lividus  Ɏ ɘɚɜɑ Ɏɍɗɔɓɔ ɏ.ȰɒɑɗɌ Ɏ ɜɌɕɚəɑ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ 
ɛɜɑɎɧɤɌɑɞ ɝɚɐɑɜɒɌəɔɑ Ɏ ɘɚɜɝɖɔɡ ɑɒɌɡ ɔɓ ɓɚəɧ, ɝɣɔɞɌɪɥɑɕɝɫ əɑɓɌɏɜɫɓəɑəəɚɕ 

(ȼɌɏɟɓɌ) Ɏ 1,5 ɜɌɓɌ, Pb ð Ɏ 14 ɜɌɓ, Cu  ð Ɏ 8,5 ɜɌɓ ɔ Cr  ð Ɏ 2,45 ɜɌɓɌ. 
 

Ⱦɫɒɑɗɧɑ ɘɑɞɌɗɗɧ Ɏ ɜɧɍɑ  

Ȱɚɖɞɚɜ ȯɜɌəɌɞɌ ɛɚɖɌɓɌɗ, ɣɞɚ ɠɔɗɑ ɍɚɗɑɑ ɖɜɟɛəɚɕ ɐɚəəɚɕ ɍɌɜɌɍɟɗɨɖɔ 
(Mullus  barbatus ) (90 ɏ), ɎɧɗɚɎɗɑəəɚɕ Ɏ ȳɌɗɔɎɑ ȰɒɑɗɌ, əɌɖɚɛɔɗɚ ɍɚɗɑɑ 
Ɏɧɝɚɖɟɪ ɖɚəɢɑəɞɜɌɢɔɪ ɘɑɞɌɗɗɚɎ (Ɏ 1,6 ɜɌɓ ɍɚɗɨɤɑ), ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɍɚɗɑɑ 
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ɘɑɗɖɚɕ ɜɧɍɚɕ (60 ɏ), Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɛɑɣɑəɨ əɌɖɚɛɔɗɌ Ɏ ɝɜɑɐəɑɘ Ɏ 2,4 ɜɌɓɌ 

ɍɚɗɨɤɑ ɘɑɞɌɗɗɚɎ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɠɔɗɑ ɘɌɗɚɕ ɍɌɜɌɍɟɗɨɖɔ. (ȾɌɍɗɔɢɌ 14, 
ȼɔɝɟəɚɖ 52) 

 

ɘɏ/ ɖɏ  As Ni  V Pb Cd Cu Cr  

ɍɌɜɌɍɟɗɨɖɌ 60 ɏ ɠɔɗɑ 8,4  0,274  0,142  0,313  0,366  0,044  0,238  

ɍɌɜɌɍɟɗɨɖɌ 90 ɏ  ɠɔɗɑ 9,4  0,414  0,197  0,414  0,499  0,03  0,384  

ɛɜɑɎɧɤɑəɔɑ,         

ɜɌɓɧ  1,12  1,5  1,4  1,3  2,7  - 1,6  

ɍɌɜɌɍɟɗɨɖɌ ɛɑɣɑəɨ 11,1  0,699  0,438  0,852  0,808  5,5  0,593  

ɛɜɑɎɧɤɑəɔɑ,         
ɜɌɓɧ, 

ɚɞəɚɝɔɞɑɗɨəɚ 

ɘɑɗɖɚɕ ɜɧɍɧ  1,32  2,55  3 2, 72  2,2  125  2,5  

ȾɌɍɗɔɢɌ 14. ȶɚəɢɑəɞɜɌɢɔɫ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ Ɏ ɠɔɗɑ ɔ Ɏ ɛɑɣɑəɔ ɍɌɜɌɍɟɗɨɖɔ 
(Mullus  barbatus ) 2-ɡ ɜɌɓɘɑɜɚɎ, ɎɧɗɚɎɗɑəəɚɕ Ɏ ȳɌɗɔɎɑ ȰɒɑɗɌ, ɘɏ/ɖɏ ɝɧɜɚɕ 

ɘɌɝɝɧ. (33 Ɍ) 

 
ȼɔɝɟəɚɖ 52. ȶɚəɢɑəɞɜɌɢɔɫ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ Ɏ ɠɔɗɑ (ɝɔəɔɕ ɢɎɑɞ) ɔ Ɏ ɛɑɣɑəɔ 

(ɖɜɌɝəɧɕ ɢɎɑɞ) ɍɌɜɌɍɟɗɨɖɔ (Mullus  barbatus ) Ɏɑɝɚɘ 90 ɏ, ȳɌɗɔɎ ȰɒɑɗɌ. (33 a) 
 

Ȼɑɣɑəɨ ɍɌɜɌɍɟɗɨɖɔ əɌɖɌɛɗɔɎɌɗɌ ɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɖɚəɢɑəɞɜɌɢɔɔ ɘɑɞɌɗɗɚɎ ɛɚ 

ɝɜɌɎəɑəɔɪ ɝ ɘɧɤɢɌɘɔ, ɖɌɖ ɍɧɗɚ ɚɞɘɑɣɑəɚ Ɏ ɔɝɝɗɑɐɚɎɌəɔɫɡ Romeo  Ɏ ɝɚɌɎɞ., 
1994  ɔ Odzak  & Zvonarig , 1995 , ɔɓ-ɓɌ ɜɌɓɗɔɣəɧɡ ɠɔɓɔɚɗɚɏɔɣɑɝɖɔɡ ɠɟəɖɢɔɕ 
ɩɞɔɡ ɞɖɌəɑɕ (Phillips  & Rainbow , 1992).  

ȽɜɌɎəɑəɔɑ ɖɚəɢɑəɞɜɌɢɔɕ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ Ɏ ɍɌɜɌɍɟɗɨɖɌɡ, ɎɧɗɚɎɗɑəəɧɡ Ɏ 
ȳɌɗɔɎɑ ȰɒɑɗɌ, ɝ ɞɑɘ ɒɑ Ɏɔɐɚɘ ɔ ɝɡɚɒɔɘɔ ɜɌɓɘɑɜɌɘɔ Ɏ ȼɚɣɣɑɗɗɑ, ȶɌɞɌəɔɔ, 

ȶɌɛɚ ȻɌɝɝɑɜɚ, ɁɚɜɎɌɞɔɔ ɔ Ɏ ȬɐɜɔɌɞɔɣɑɝɖɚɘ ȸɚɜɑ, ɛɚɐɣɑɜɖɔɎɌɑɞ ɝɌɘɧɑ 
Ɏɧɝɚɖɔɑ ɛɌɜɌɘɑɞɜɧ ɘɑɞɌɗɗɚɎ Ɏ ɜɧɍɑ, ɎɧɗɚɎɗɑəəɚɕ Ɏ ȳɌɗɔɎɑ ȰɒɑɗɌ. (ȼɔɝɟəɚɖ 
53) 
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ȼɔɝɟəɚɖ 53. ȽɚɐɑɜɒɌəɔɑ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ Ɏ ɜɧɍɑ ɍɌɜɌɍɟɗɨɖɌ, 

ɎɧɗɚɎɗɑəəɚɕ Ɏ ȳɌɗɔɎɑ ȰɒɑɗɌ, ȼɚɣɑɗɗɌ, ȶɌɞɌəɔɔ, ȶɌɛɚ ȻɌɝɝɑɜɚ, ɁɚɜɎɌɞɔɔ ɔ Ɏ 
ȬɐɜɔɌɞɔɣɑɝɖɚɘ ȸɚɜɑ. (Storelli & Marcotrigiano Ɏ ɝɚɌɎɞ., 2005; Z.Kljakovic Gaspic 

Ɏ ɝɚɌɎɞ., 2002; Ferrara & Funari, 2004) (33 a)  
 

ȽɜɌɎəɑəɔɑ əɌɖɚɛɗɑəɔɫ ɘɧɤɨɫɖɌ Ɏ ɎɔɐɌɡ ɜɧɍ, ɎɧɗɚɎɗɑəəɧɡ Ɏ ɜɌɓəɧɡ 

ɘɑɝɞɌɡ, ɛɚɖɌɓɧɎɌɑɞ ɍɚɗɑɑ Ɏɧɝɚɖɟɪ ɖɚəɢɑəɞɜɌɢɔɪ ɘɑɞɌɗɗɌ Ɏ ɜɧɍɌɡ ɘɚɜɝɖɚɕ 
ɛɑɞɟɡ ɔ ɝɖɌɞ, ɎɧɗɚɎɗɑəəɧɡ Ɏ ȳɌɗɔɎɑ ȰɒɑɗɌ, ɔ Ɏ ɘɚɜɘɚɜɑ, ɎɧɗɚɎɗɑəəɚɕ Ɏ 
ȼɌɏɟɓɑ, ɖɜɚɘɑ ɞɚɏɚ, ɝɚɐɑɜɒɌəɔɑ ɘɑɞɌɗɗɌ ɍɧɗɚ ɛɜɔɘɑɜəɚ Ɏ 6 ɜɌɓ əɔɒɑ Ɏ 

ɘɚɜɝɖɚɘ ɗɌɎɜɌɖɑ ɔ ɐɚɜɌɐɚ, ɎɧɗɚɎɗɑəəɧɡ Ɏ ɏ.ȻɌɞɞɔ (ɛɜɚɎɔəɢɔɫ ȸɑɝɝɔəɌ). 
(ȼɔɝɟəɚɖ 54) 

 
ȼɔɝɟəɚɖ 54. ȶɚəɢɑəɞɜɌɢɔɫ ɘɧɤɨɫɖɌ Ɏ ɜɌɓɗɔɣəɧɡ ɎɔɐɌɡ ɜɧɍ (ȰɒɑɗɌ: 
ɘɚɜɝɖɚɕ ɛɑɞɟɡ ɔ ɝɖɌɞ; ȼɌɏɟɓɌ: ɘɚɜɘɚɜɌ; ȻɌɞɞɔ: ɗɌɎɜɌɖ ɔ ɐɚɜɌɐɌ), ɘɏ /ɖɏ  

ɝɧɜɚɏɚ ɎɑɝɌ. (33 a) 
 

Ȯ ɍɔɚɞɑ, ɎɧɗɌɎɗɔɎɌɑɘɚɕ Ɏ ɛɜɔɍɜɑɒəɚ-ɘɚɜɝɖɚɕ ɓɚəɑ əɌɛɜɚɞɔɎ ɏɚɜɚɐɌ 
ȰɒɑɗɌ, ɛɜɔɝɟɞɝɞɎɟɑɞ ɘɧɤɨɫɖ. Ⱥɞɣɑɞ ISTISAN  2016  ɏɚɐɌ ɛɚɖɌɓɧɎɌɑɞ, ɣɞɚ 

ɖɚəɢɑəɞɜɌɢɔɫ As Ɏ ɘɧɤɢɌɡ ɜɧɍɧ Diplodus  sargus  ɐɚɝɞɔɏɌɗɌ 28,81 ɘɏ/ɖɏ 
(ɝɟɡɚɕ Ɏɑɝ), 21,35 ɘɏ/ɖɏ Ɏ ɜɧɍɑ ɐɚɜɌɐɚ, 20,90 ɘɏ/ɖɏ Ɏ ɘɔɐɔɫɡ, ɎɧɜɌɥɔɎɌɑɘɧɡ 

əɌ ɛɜɚɘɧɤɗɑəəɚɘ ɛɔɜɝɑ Ɏ ɞɑɣɑəɔɑ 2ɡ ɘɑɝɫɢɑɎ. ȽɚɍɜɌəəɧɑ ɐɌəəɧɑ ɛɚ ɍɔɚɞɑ 
ɝɗɑɐɟɑɞ ɝɣɔɞɌɞɨ Ɏɧɝɚɖɔɘɔ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɛɜɑɐɝɞɌɎɗɑəəɧɘɔ Ɏ ɗɔɞɑɜɌɞɟɜɑ.  
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ȶɚəɢɑəɞɜɌɢɔɫ ɘɧɤɨɫɖɌ (As) 1õ429,15 ɘɏ/ɖɏ ɝɟɡɚɏɚ ɎɑɝɌ ɍɧɗɌ ɚɍəɌɜɟɒɑəɌ 

Ɏ ɛɑɣɑəɔ ɗɌɎɜɌɖɌ (Dicentrarchus  labrax ), 1õ254,49 Ɏ ɛɑɣɑəɔ ɜɧɍɧ ɝɌɜɛɌ 
(Sarpa  salpa) ɔ 183,27 ɘɏ/ɖɏ Ɏ ɘɔɐɔɫɡ, ɎɧɜɌɥɔɎɌɑɘɧɡ əɌ ɛɜɚɘɧɤɗɑəəɚɘ 

ɛɔɜɝɑ Ɏ ɞɑɣɑəɔɑ 2-ɡ ɘɑɝɫɢɑɎ. (26) 
 

ȺɢɑəɖɌ ɜɔɝɖɌ, ɝɎɫɓɌəəɚɏɚ ɝ ɛɚɞɜɑɍɗɑəɔɑɘ ɌɜɞɔɤɚɖɚɎ, ɞɚɘɌɞɚɎ ɔ 

ɘɚɜɑɛɜɚɐɟɖɞɚɎ 
ȺɢɑəɖɌ, ɝɎɫɓɌəəɌɫ ɝ ɑɒɑəɑɐɑɗɨəɧɘ ɛɚɞɜɑɍɗɑəɔɑɘ ɌɜɞɔɤɚɖɚɎ, ɝɚɐɑɜɒɌɥɔɡ 

ɞɫɒɑɗɧɑ ɘɑɞɌɗɗɧ, ɎɧɓɧɎɌɑɞ ɞɜɑɎɚɏɟ Ɏ ɝɎɫɓɔ ɝ ɜɔɝɖɚɘ ɞɚɏɚ, ɣɞɚ ɜɑɍɑəɚɖ Ɏɑɝɚɘ 

20 ɖɏ ɛɚɞɜɑɍɔɗ ɍɧ ɐɚɓɟ, ɜɌɎəɟɪ əɑɐɑɗɨəɚɕ ȻȰȶ Ɏ ɝɗɟɣɌɑ Cd  Ɏ 3,6 ɜɌɓ ɍɚɗɨɤɑ 
(54 % ɛɜɚɞɔɎ 15 %), ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ Ɏɓɜɚɝɗɧɘ ɣɑɗɚɎɑɖɚɘ Ɏɑɝɚɘ 70 ɖɏ.  

ȺɢɑəɖɌ, ɝɎɫɓɌəəɌɫ ɝ ɑɒɑəɑɐɑɗɨəɧɘ ɛɚɞɜɑɍɗɑəɔɑɘ ɞɚɘɌɞɚɎ, ɝɚɐɑɜɒɌɥɔɡ 
ɞɫɒɑɗɧɑ ɘɑɞɌɗɗɧ, ɎɧɓɧɎɌɑɞ ɞɜɑɎɚɏɟ Ɏ ɝɎɫɓɔ ɝ ɜɔɝɖɚɘ ɞɚɏɚ, ɣɞɚ ɜɑɍɑəɚɖ Ɏɑɝɚɘ 
20 ɖɏ ɛɚɞɜɑɍɔɗ ɍɧ ɐɚɓɟ, ɜɌɎəɟɪ əɑɐɑɗɨəɚɕ ȻȰȶ Ɏ ɝɗɟɣɌɑ Cd  Ɏ 1,9 ɜɌɓ ɍɚɗɨɤɑ 

(121 % ɛɜɚɞɔɎ 63 %), Ɏ ɝɗɟɣɌɑ As Ɏ 2,7 ɜɌɓ ɍɚɗɨɤɑ (76 % ɛɜɚɞɔɎ 28 %), Ɏ 
ɝɗɟɣɌɑ Ni  Ɏ 3,6 ɜɌɓ ɍɚɗɨɤɑ (25 % ɛɜɚɞɔɎ 7 %), Ɏ ɝɗɟɣɌɑ Pb Ɏ 1,9 ɜɌɓ ɍɚɗɨɤɑ 
(34 % ɛɜɚɞɔɎ 18 %), ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ Ɏɓɜɚɝɗɧɘ ɣɑɗɚɎɑɖɚɘ Ɏɑɝɚɘ 70 ɖɏ. 

(ȾɌɍɗɔɢɌ 15) 

 As Ni  Pb Cd Cu Hg 

µɏ/ ɗ (FAO/WHO)  15  35  25  7 3'500   
ȻȰȶ/ əɑɐɑɗɫ       
Ɏɓɜɚɝɗɧɕ 70 ɖɏ, 

ɘɏ/ əɑɐɑɗɫ 1,05  2,45  1,75  0,5  245   
ȻȰȶ/ əɑɐɑɗɫ       
ɜɑɍɑəɚɖ 20 ɖɏ, 
ɘɏ/ əɑɐɑɗɫ 0,3  0,7  0,5  0,14  70   

ȬȼȾȴɄȺȶȴ             
ɝɚɐɑɜɒɌəɔɑ Ɏ 1 

Ɍɜɞɔɤɚɖɑ       
(0,180 ɖɏ), ɘɏ/ ɤɞ 0,084  0,098  0,061  0,076  0,0443   
Ɏɓɜɚɝɗɧɕ, %  8 4 3,5  15  0,18   
ɜɑɍɑəɚɖ, %  28  14  12  54  0,63   
ȾȺȸȬȾɇ             
ɝɜɑɐəɑɑ 

əɌɖɚɛɗɑəɔɑ       
ɘɑɞɌɗɗɚɎ/ əɑɐɑɗɫ       
(0,532 ɖɏ/ əɑɐɑɗɫ) 0,229  0,177  0,169  0,169  0,25   
Ɏɓɜɚɝɗɧɕ, %  28  7 18  63  0,19   
ɜɑɍɑəɚɖ, %  76  25  34  121  0,36   
ȸȺȼȱȻȼȺȰȿȶȾɇ             
ɝɜɑɐəɑɑ 
əɌɖɚɛɗɑəɔɑ       
ɘɑɞɌɗɗɚɎ/ əɑɐɑɗɫ       
(0,224 ɖɏ/ əɑɐɑɗɫ) 2,39  0,07  0,07  0,09  0,01  0,02  

Ɏɓɜɚɝɗɧɕ, %  228  3 4 18  0,004  6 

ɜɑɍɑəɚɖ, %  798  10  14  64  0,01  20  



57 
 

ȾɌɍɗɔɢɌ 15. ȺɢɑəɖɌ ɜɔɝɖɌ ɛɚɞɜɑɍɗɑəɔɫ əɑɐɑɗɨəɚɕ ȻȰȶ ɌɜɞɔɤɚɖɚɎ, 

ɞɚɘɌɞɚɎ ɔ ɘɚɜɑɛɜɚɐɟɖɞɚɎ, ɝɚɐɑɜɒɌɥɔɡ ɞɫɒɑɗɧɑ ɘɑɞɌɗɗɧ, ɟ Ɏɓɜɚɝɗɧɡ ɔ 
ɐɑɞɑɕ, %. (CODEX  ALIMENTARIUS  COMMISSION , 1984). (33 a) 

 

ȶɌɖ Ɏɔɐəɚ ɔɓ ȾɌɍɗɔɢɧ 15, ɛɜɔ ɟɛɚɞɜɑɍɗɑəɔɔ ɞɚɘɌɞɚɎ ɐɚɗɫ ɑɒɑəɑɐɑɗɨəɚ 
ɛɚɞɜɑɍɗɫɑɘɚɏɚ Ɏɓɜɚɝɗɧɘ ɣɑɗɚɎɑɖɚɘ ɘɧɤɨɫɖɌ (As) ɝɚɝɞɌɎɔɗɌ ɍɧ 28 %  ɚɞ 

ɘɌɖɝɔɘɌɗɨəɚ ɐɚɛɟɝɞɔɘɚɕ əɑɐɑɗɨəɚɕ ɐɚɓɧ, Ɍ ɐɗɫ ɐɑɞɑɕ ɐɚɗɫ ɟɎɑɗɔɣɔɗɌɝɨ ɍɧ ɐɚ 
76 % . Ȯ ɡɚɐɑ ɚɐəɚɏɚ ɩɖɝɛɑɜɔɘɑəɞɌ ɍɧɗɚ ɛɚɖɌɓɌəɚ, ɣɞɚ 85 % ɘɧɤɨɫɖɌ 
əɌɖɌɛɗɔɎɌɑɞɝɫ Ɏ ɖɚɜəɑɎɚɕ ɝɔɝɞɑɘɑ, ɞɚɏɐɌ ɖɌɖ Ɏ ɏɜɚɓɐɨɫɡ ɞɚɘɌɞɚɎ ñ ɞɚɗɨɖɚ 

1 % . Ȯ ɝɗɟɣɌɑ ɖɌɐɘɔɫ (Cd) Ɏɓɜɚɝɗɧɕ ɣɑɗɚɎɑɖ ɘɚɒɑɞ ɛɚɞɜɑɍɔɞɨ 63 %  ɚɞ 
ɐɚɛɟɝɞɔɘɚɕ əɑɐɑɗɨəɚɕ ɐɚɓɧ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɜɑɍɑəɚɖ ɛɜɑɎɧɝɔɞ ɐɚɓɟ əɌ 121 % .  

ȿɣɔɞɧɎɌɫ ɝɜɑɐəɑɑ ɛɚɞɜɑɍɗɑəɔɑ ɘɚɜɝɖɔɡ ɛɜɚɐɟɖɞɚɎ Ɏ ȴɞɌɗɔɔ Ɏ ɜɌɓɘɑɜɑ 
0,224 ɖɏ/əɑɐɑɗɪ (Turrini  Ɏ ɝɚɌɎɞ., 2004), Ɏɓɜɚɝɗɧɕ ɣɑɗɚɎɑɖ Ɏɑɝɚɘ 70 ɖɏ 
ɛɚɞɜɑɍɔɞ 228 %  As ɚɞ ɘɌɖɝɔɘɌɗɨəɚ ɐɚɛɟɝɞɔɘɚɕ əɑɐɑɗɨəɚɕ ɐɚɓɧ ɐɌəəɚɏɚ 

ɘɑɞɌɗɗɌ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɜɑɍɑəɚɖ Ɏɑɝɚɘ 20 ɖɏ - Ɏ 3,5 ɜɌɓɌ ɍɚɗɨɤɑ (798 % ). Ȯ 
ɝɗɟɣɌɑ ɝ əɔɖɑɗɑɘ (Ni ) - Ɏ 3,33 ɜɌɓɌ ɍɚɗɨɤɑ (10 % ɛɜɚɞɔɎ 3 %), Ɏ ɝɗɟɣɌɑ ɝɚ 
ɝɎɔəɢɚɘ (Pb) - Ɏ 3,5 ɜɌɓɌ ɍɚɗɨɤɑ (14 % ɛɜɚɞɔɎ 4 %), Ɏ ɝɗɟɣɌɑ ɝ ɖɌɐɘɔɑɘ 

(Cd ) - Ɏ 3,6 ɜɌɓ ɍɚɗɨɤɑ (64 % ɛɜɚɞɔɎ 18 %), Ɏ ɝɗɟɣɌɑ ɝɚ ɜɞɟɞɨɪ (Hg ) 
(əɑɚɜɏɌəɔɣɑɝɖɚɕ) - Ɏ 3,33 ɜɌɓɌ ɍɚɗɨɤɑ (20 % ɛɜɚɞɔɎ 6 %). (CODEX  

ALIMENTARIUS  COMMISSION , 1984).  
 

ȼɑɓɟɗɨɞɌɞɧ ɚɢɑəɖɔ ɍɑɓɚɛɌɝəɚɝɞɔ ɛɚɞɜɑɍɗɑəɔɫ ɜɧɍəɚɕ ɛɜɚɐɟɖɢɔɔ, 

ɎɧɗɚɎɗɑəəɚɕ Ɏ ȳɌɗɔɎɑ ȰɒɑɗɌ, ɛɚɖɌɓɧɎɌɪɞ ɚɣɑəɨ Ɏɧɝɚɖɔɕ ɜɔɝɖ ɐɗɫ 
ɘɧɤɨɫɖɌ, ɖɌɐɘɔɫ ɔ ɜɞɟɞɔ. Ȼɚɝɖɚɗɨɖɟ ɞɚɖɝɔɖɚɗɚɏɔɣɑɝɖɔɑ ɜɔɝɖɔ ɚɞəɚɝɫɞɝɫ ɖ 
əɑɚɜɏɌəɔɣɑɝɖɚɘɟ ɘɧɤɨɫɖɟ, ɝɚɐɑɜɒɌəɔɑ ɖɚɞɚɜɚɏɚ Ɏ ɜɧɍɑ ɝɚɝɞɌɎɗɫɑɞ ɚɖɚɗɚ  

1 %, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɛɜɑɚɍɗɌɐɌɪɥɑɕ ɠɚɜɘɚɕ Ɏ ɜɧɍɑ ɫɎɗɫɑɞɝɫ ɚɜɏɌəɔɣɑɝɖɔɕ 
ɘɧɤɨɫɖ (ɌɜɝɑəɚɍɑɞɌɔə ɔ Ɍɜɝɑəɚɡɚɗɔə), ɎɖɗɌɐ Ɏ ɜɌɢɔɚə Ɏɓɜɚɝɗɚɏɚ ɣɑɗɚɎɑɖɌ 
ɝɚɝɞɌɎɔɞ ɚɖɚɗɚ 2,28 % , Ɍ ɐɗɫ ɜɑɍɑəɖɌ ɚɖɚɗɚ 7,98 % . ȹɚ ɑɝɗɔ ɛɜɑɐɛɚɗɚɒɔɞɨ 

əɌɗɔɣɔɑ əɑɚɜɏɌəɔɣɑɝɖɚɏɚ ɘɧɤɨɫɖɌ Ɏ ɜɌɓɘɑɜɑ 10 % , ɎɖɗɌɐ ɝɞɌəɚɎɔɞɝɫ 23 %  
ɔ 80 % , ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɐɗɫ Ɏɓɜɚɝɗɚɏɚ ɔ ɜɑɍɑəɖɌ.  

ȹɑɖɚɞɚɜɧɑ ɖɌɞɑɏɚɜɔɔ ɗɪɐɑɕ, ɞɌɖɔɑ ɖɌɖ ɖɜɟɛəɧɑ ɛɚɞɜɑɍɔɞɑɗɔ ɜɧɍɧ, 
ɜɌɖɚɚɍɜɌɓəɧɡ ɔɗɔ ɘɚɗɗɪɝɖɚɎ, ɛɜɔ ɛɚɞɜɑɍɗɑəɔɔ ɍɚɗɨɤɔɡ ɖɚɗɔɣɑɝɞɎ 
ɘɚɜɑɛɜɚɐɟɖɞɚɎ ɘɚɏɟɞ ɐɚɝɞɔɣɨ ɘɌɖɝɔɘɌɗɨəɚ ɐɚɛɟɝɞɔɘɚɏɚ ɟɜɚɎəɫ, ɟɖɌɓɌəəɚɏɚ 

FAO/ OMS. 
Ȯ ɝɗɟɣɌɑ ɜɞɟɞɔ (Hg) əɌɔɍɚɗɑɑ ɞɜɑɎɚɒəɚɕ ɠɚɜɘɚɕ ɝ ɞɚɖɝɔɖɚɗɚɏɔɣɑɝɖɚɕ ɞɚɣɖɔ 

ɓɜɑəɔɫ ɫɎɗɫɑɞɝɫ ɘɑɞɔɗɜɞɟɞɨ, əɌɖɚɛɗɑəɔɑ ɖɚɞɚɜɚɕ ɓɌ əɑɐɑɗɪ ɘɚɒɑɞ ɐɚɝɞɔɣɨ  
6 %  ɟ Ɏɓɜɚɝɗɚɏɚ ɣɑɗɚɎɑɖɌ, Ɏ ɞɚ Ɏɜɑɘɫ ɖɌɖ ɟ ɜɑɍɑəɖɌ ð 20 % . (33 Ɍ) 

 

Ȱɗɫ ɝəɔɒɑəɔɫ ɝɌəɔɞɌɜəɚɏɚ ɜɔɝɖɌ ɐɗɫ ɓɐɚɜɚɎɨɫ əɌɝɑɗɑəɔɫ ɏ.ȰɒɑɗɌ ɌɎɞɚɜɧ 
ɝɞɌɞɑɕ ɜɑɖɚɘɑəɐɚɎɌɗɔ ɟɝɖɚɜɔɞɨ ɍɚəɔɠɔɖɌɢɔɪ Ɏɚɐɚəɚɝəɚɏɚ ɏɚɜɔɓɚəɞɌ ɔ 
Ɏɝɑɕ ɞɑɜɜɔɞɚɜɔɔ, ɚɏɜɌəɔɣɔɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɑ ɘɑɝɞəɧɡ ɏɜɟəɞɚɎɧɡ Ɏɚɐ 

ɐɗɫ ɚɜɚɤɑəɔɫ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɧɡ ɖɟɗɨɞɟɜ ɔ ɔɓɍɑɏɌɞɨ ɔɡ 
ɎɧɜɌɥɔɎɌəɔɫ Ɏ ɛɚɐɎɑɞɜɑəəɧɡ ɜɌɕɚəɌɡ ɔ Ɏɍɗɔɓɔ ɝɎɌɗɚɖ ɔ 
ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ, Ɍ ɞɌɖɒɑ ɝɚɖɜɌɞɔɞɨ Ɏɧɍɜɚɝɧ ɓɌɏɜɫɓəɫɪɥɔɡ 

ɎɑɥɑɝɞɎ ɓɌ ɝɣɑɞ ɔɝɛɚɗɨɓɚɎɌəɔɫ əɚɎɧɡ ɞɑɡəɚɗɚɏɔɕ ɔ ɛɑɜɔɚɐɔɣɑɝɖɚɏɚ 
ɚɍɝɗɟɒɔɎɌəɔɫ ɛɜɚɘɧɤɗɑəəɧɡ ɛɜɑɐɛɜɔɫɞɔɕ. (19, 33 a, 33 b, 35)  
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ȯȷȬȮȬ 4 

Ƚɑɞɨ ȹȱɀȾȱȻȼȺȮȺȰȺȮ ɔ ȽȶȮȬȲȴȹ ɐɗɫ ɐɚɍɧɣɔ əɑɠɞɔ əɌ ɜɌɎəɔəɑ 
ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ  

4.1. ɂɑəɞɜ ȽɍɚɜɌ ȹɑɠɞɔ, ɝɖɎɌɒɔəɧ ɐɗɫ ɐɚɍɧɣɔ ɟɏɗɑɎɚɐɚɜɚɐɚɎ Ɏ Ȱɒɑɗɑ  
4.2. ȶȺȹɂȱȽȽȴȴ ȻȺ ȰȺȭɇɃȱ ȿȯȷȱȮȺȰȺȼȺȰȺȮ  
4.3.ȼɚɫɗɞɔ, òɛɚɐɌɜɚɖó əɑɠɞɫəɧɘ ɖɚɘɛɌəɔɫɘ  

 
ȹɌ ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ, ɏɐɑ Ɏ 1960-ɡ ɏɚɐɌɡ ɍɧɗ ɛɚɝɞɜɚɑə 

ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɕ ɂɑəɞɜ, ɝɟɥɑɝɞɎɟɪɞ ɔɝɞɚɣəɔɖɔ ɓɌɏɜɫɓəɑəɔɫ, ɖɚɞɚɜɧɑ əɑ 

Ɏɡɚɐɫɞ Ɏ ɛɑɜɔɘɑɞɜ S.I .N. ɏ. ȰɒɑɗɌ, əɚ ɖɚɞɚɜɧɑ ɚɖɌɓɧɎɌɪɞ ɝɔɗɨəɑɕɤɑɑ 
ɎɚɓɐɑɕɝɞɎɔɑ əɌ Ɏɝɑ ɩɖɚɗɚɏɔɣɑɝɖɔɑ ɝɟɍɝɞɜɌɞɧ ɔɓ-ɓɌ əɌɗɔɣɔɫ əɌ ɜɌɎəɔəɑ 

ɝɖɎɌɒɔə ɐɗɫ ɐɚɍɧɣɔ əɑɠɞɔ, ɝɚɑɐɔəɑəəɧɡ ɝ ɐɑɕɝɞɎɟɪɥɔɘɔ ɔ ɓɌɍɜɚɤɑəəɧɘɔ 
əɑɠɞɑɛɜɚɎɚɐɌɘɔ, ɛɚɐɎɑɜɒɑəəɧɘɔ ɜɔɝɖɌɘ ɖɚɜɜɚɓɔɔ, ɛɚɗɚɘɖɔ ɔɗɔ ɌɎɌɜɔɕ, 
ɔɓ-ɓɌ ɛɜɔɝɟɞɝɞɎɔɫ əɑɠɞɫəɧɡ ɢɑəɞɜɚɎ, ɡɜɌəɔɗɔɥ  ɔɗɚɎ, 

əɑɍɚəɔɠɔɢɔɜɚɎɌəəɧɡ ɛɜɟɐɚɎ, ɐɑɕɝɞɎɟɪɥɔɡ ɔɗɔ əɑɓɌɖɚəəɧɡ ɝɎɌɗɚɖ 
ɛɜɚɘɧɤɗɑəəɧɡ ɔ ɝɛɑɢɔɌɗɨəɧɡ ɚɞɡɚɐɚɎ, Ɏ ɞɚɘ ɣɔɝɗɑ ɛɚɐ ɚɞɖɜɧɞɧɘ əɑɍɚɘ, 

ɎɖɗɪɣɌɫ ɝɎɌɗɚɣəɧɑ Ȼɚɗɔɏɚəɧ ɃɔɛɚɗɗɌ, ȾɔɘɛɌɢɢɚ, Ȼɚɗɔɏɚə ɀɚɝɠɚɏɔɛɝɌ ɔ 
ɞ. ɐ. ȹɌ ɞɑɜɜɔɞɚɜɔɔ ɖ ɝɑɎɑɜɟ ɚɞ ɛɑɜɔɘɑɞɜɌ ɞɑɜɜɔɞɚɜɔɔ S.I .N. ɏ.ȰɒɑɗɌ 
əɌɍɗɪɐɌɑɞɝɫ ɝɔɗɨəɑɕɤɌɫ ɐɑɏɜɌɐɌɢɔɫ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ, ɟɝɟɏɟɍɗɫɑɘɌɫ 

ɚɞɝɟɞɝɞɎɔɑɘ ɘɑɜ ɛɚ ɍɚəɔɠɔɖɌɢɔɔ ɔ ɖɚəɞɜɚɗɪ. 
 

Ȯ Ⱥɞɣɑɞɑ Ȼɜɔɜɚɐəɚɏɚ ȳɌɛɚɎɑɐəɔɖɌ ȭɔɎɨɑɜɑ-ɐɔ-ȰɒɑɗɌ ȸɔəɔɝɞɑɜɝɞɎɟ 

ȺɖɜɟɒɌɪɥɑɕ Ƚɜɑɐɧ, ɚɡɜɌəɧ ɞɑɜɜɔɞɚɜɔɔ ɔ ɘɚɜɫ ɓɌ 2020  ɏɚɐ ɟɖɌɓɌəɚ, ɣɞɚ əɌ 
ɜɌɎəɔəɟ ȰɒɑɗɌ ɚɖɌɓɧɎɌɪɞ Ɏɗɔɫəɔɑ ɘəɚɏɚɣɔɝɗɑəəɧɑ əɑɠɞɑɛɜɚɎɚɐɧ 
ɛɜɚɞɫɒɑəəɚɝɞɨɪ 60 ɖɘ ɐɗɫ ɞɜɌəɝɛɚɜɞɔɜɚɎɖɔ ɝɧɜɚɕ əɑɠɞɔ ɚɞ 

ɩɖɝɛɗɟɌɞɌɢɔɚəəɧɡ ɝɖɎɌɒɔə ɐɚ əɑɠɞɫəɧɡ ɢɑəɞɜɚɎ ɔ ɚɞ əɑɠɞɫəɧɡ ɢɑəɞɜɚɎ ɐɚ 
ȹɑɠɞɑɛɑɜɑɜɌɍɌɞɧɎɌɪɥɑɏɚ ȳɌɎɚɐɌ (ɐɌəəɧɑ ɛɜɑɐɚɝɞɌɎɗɑəɧ ȸɔəɔɝɞɑɜɝɞɎɚɘ 

ȺɖɜɟɒɌɪɥɑɕ Ƚɜɑɐɧ).  
Ȯ Ⱥɞɣɑɞɑ ɛɜɔɎɚɐɔɞɝɫ ɝɡɑɘɌ òȽɖɎɌɒɔə ɐɗɫ ɐɚɍɧɣɔ ɝɧɜɚɕ əɑɠɞɔó, ɖɚɞɚɜɌɫ 

ɛɚɖɌɓɧɎɌɑɞ, ɣɞɚ əɌ ɞɑɜɜɔɞɚɜɔɔ ɜɌɎəɔəɧ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ, ɘɟəɔɢɔɛɌɗɔɞɑɞɚɎ 

ȰɒɑɗɌ ɔ ȹɔɤɑɘɔ ɜɌɝɛɚɗɚɒɑəɧ ɛɜɔɜɚɐəɧɑ ɚɍɦɑɖɞɧ, Ɏɡɚɐɫɥɔɑ Ɏ Ƚɑɞɨ  
ȹȬȾȿȼȬ 2000 , ɞɌɖɔɑ ɖɌɖ SIC  ITA 050001  ɔ ZPS ITA 050012 . ȹɌ ɩɞɔɡ ɒɑ 

ɞɑɜɜɔɞɚɜɔɫɡ ɜɌɝɛɚɗɚɒɑəɚ 185 əɑɠɞɫəɧɡ ɝɖɎɌɒɔə, ɛɜɚɔɓɎɚɐɫɥɔɡ əɑ ɞɚɗɨɖɚ 
ɚɝɚɍɧɑ ɔ ɚɛɌɝəɧɑ ɚɞɡɚɐɧ, əɚ ɔ Ɏɧɍɜɚɝɧ Ɏ Ɍɞɘɚɝɠɑɜɟ ɝɑɜɚɎɚɐɚɜɚɐɌ (H2S). 
ȰɌəəɌɫ ɝɑɞɨ əɑɠɞɑɐɚɍɧɣɔ ɚɖɌɓɧɎɌɑɞ ɓəɌɣɔɞɑɗɨəɚɑ ɩɖɚɗɚɏɔɣɑɝɖɚɑ 

ɐɌɎɗɑəɔɑ əɌ ɞɑɜɜɔɞɚɜɔɔ SIC-ZPS-IBA, Ɏɚɐəɚ-ɍɚɗɚɞəɧɑ ɟɏɚɐɨɫ, Ɏɚɐɚəɚɝəɧɑ 
ɏɚɜɔɓɚəɞɧ, ɛɚɣɎɟ, Ɏɚɓɐɟɡ, Ɏɚɐɚɑɘɧ ɔ ɘɚɜɝɖɔɑ ɓɚəɧ. (ȼɔɝɟəɖɔ 18, 19, 20 ɔ 21) 
(37)  
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ȼɔɝɟəɚɖ 18. ȼɌɝɛɚɗɚɒɑəɔɑ 185 ɝɖɎɌɒɔə ɛɚ ɐɚɍɧɣɑ ɝɧɜɚɕ əɑɠɞɔ əɌ ɜɌɎəɔəɑ 
ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ ɔ ɜɌɝɛɜɑɐɑɗɑəɔɑ ɟɣɌɝɞɖɚɎ ȹȬȾȿȼȬ 2000. ȰɌəəɧɡ ɔɓɎɗɑɣɑəɧ ɔɓ 
ȴɝɞɚɜɔɣɑɝɖɚɏɚ ɝɛɔɝɖɌ əɑɠɞɫəɧɡ ɝɖɎɌɒɔə, ɛɜɚɍɟɜɑəəɧɡ Ɏ ȴɞɌɗɔɔ, ɝɚɝɞɌɎɗɑəəɚɏɚ ȯɗɌɎəɧɘ 
ȿɛɜɌɎɗɑəɔɑɘ ɛɚ ɉəɑɜɏɑɞɔɖɑ ɔ ȸɔəɑɜɌɗɨəɧɘ ɜɑɝɟɜɝɌɘ ȹɌɢɔɚəɌɗɨəɚɏɚ ȯɚɜəɚɏɚ ȿɛɜɌɎɗɑəɔɫ ɛɚ 

ȿɏɗɑɎɚɐɚɜɚɐɌɘ ɔ ȯɑɚɞɑɜɘɌɗɨəɚɕ ɩəɑɜɏɔɔ ȸɔəɔɝɞɑɜɝɞɎɌ ɉɖɚəɚɘɔɣɑɝɖɚɏɚ ȼɌɓɎɔɞɔɫ.  
(37, 37 Ɍ) 

 
 
 

 
 
 

 
 

 
 
 

 
 
 

 
 

 
 
 

37.Prot.U2580 Del 12/03/2020 al Ministero dellõAmbiente e della Tutela del Territorio e del Mare, 
direzione generale per le Valuta zioni e Autorizzazioni Ambientali, MATTM.REGISTRO 

UFFICIALE.INGRESSO.0022923.01 -04-2020  

    Da BIVIERE DI GELA RISERVA NATURALE ORIENTATA, Report, 28 pp.  

37 a. Piano gestione rete NATURA 2000 Biviere Macconi di Gela, Mappa dei pozzi petroliferi, 4 pp. 
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ȼɔɝɟəɚɖ 19. ȶɌɜɞɌ ɔɝɞɚɣəɔɖɚɎ ɓɌɏɜɫɓəɑəɔɫ, 9 əɑɠɞɑɛɜɚɎɚɐɚɎ ɔ əɑɠɞɫəɧɑ 

ɝɖɎɌɒɔəɧ ȰɒɑɗɌ 57:  

ȷɑɏɑəɐɌ: əɑɠɞɫəɧɑ ɝɖɎɌɒɔəɧ əɑɠɞɑɛɜɚɎɚɐɧ   ɞɑɜɜ. ɛɚɐ 
ɍɚəɔɠɔɖɌɢɔɪ 

c ɏɜɌəɔɢɧ SIC-ZPS  ɏɜɌəɔɢɧ IBA  (37) 

 
ȼɔɝɟəɚɖ 20. ȽɡɑɘɌ ɔɝɞɚɣəɔɖɚɎ ɓɌɏɜɫɓəɑəɔɫ əɌ  

ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ. 

ȷɑɏɑəɐɌ: əɑɠɞɫəɧɑ ɝɖɎɌɒɔəɧ   ɞɑɜɜ. ɛɚɐ ɍɚəɔɠɔɖɌɢɔɪ  

ɏɜɌəɔɢɧ SIC-ZPS  ɏɜɌəɔɢɧ IBA   ɖɌɜɨɑɜɧ ɝɎɌɗɖɌ ɀɚɝɠɚɏɔɛɝɌ  

ɛɜɚɘ. ɓɚəɌ ɢɑəɞɜ ɡɜɌəɑəɔɫ əɑɠɞɑɛɜɚɐɟɖɞɚɎ  ɓɌɏɜɫɓəɑəəɧɑ 

ɞɑɜɜɔɞɚɜɔɔ  ɏɜɌəɔɢɧ ɘɟəɔɢɔɛɌɗɔɞɑɞɚɎ (37) 
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ȼɔɝɟəɚɖ 21. ȽɡɑɘɌ ɗɚɖɌɗɔɓɌɢɔɔ SIC-ZPS-IBA  ɔ ɔɝɞɚɣəɔɖɚɎ ɓɌɏɜɫɓəɑəɔɫ 

Ɏ ɓɚəɑ ɏɚɜɚɐɌ ȰɒɑɗɌ. (37) 

ȷɑɏɑəɐɌ: əɑɠɞɫəɧɑ ɝɖɎɌɒɔəɧ əɑɠɞɑɛɜɚɎɚɐɧ  
* 

ɞɑɜɜɔɞɚɜɔɔ SIN 

ɓɌɏɜɫɓəɑəəɧɑ ɞɑɜɜɔɞɚɜɔɔ: 1 ð ex ɛɚɜɞɚɎɧɕ əɑɠɞɑɢɑəɞɜ; 2 ð ex 
ɘɟəɔɢɔɛɌɗɨəɌɫ ɝɎɌɗɖɌ ȽȱȾȾȱɀȬȼȴȹȱ (ɌɖɞɔɎəɌ Ɏ õ70-85  ɏ.ɏ.); 3,5,7 ð 

ɛɜɚɘ. ɚɞɡɚɐɧ; 4 ð əɑɗɑɏɌɗɨəɌɫ ɝɎɌɗɖɌ; 6 ð ɖɌɜɨɑɜ ɃȴȻȺȷȷȬ ɝ ɛɜɚɘ. 
ɚɞɡɚɐɌɘɔ 

ɛɗɚɥɌɐɔ ɛɚɐ ɞɑɛɗɔɣəɧɘ ɡɚɓɫɕɝɞɎɚɘ, ɓɌɏɜɫɓəɑəəɧɑ Ɏ ɜɑɓɟɗɨɞɌɞɑ 
ɝɒɔɏɌəɔɫ ɚɞɡɚɐɚɎ, ɔɝɛɚɗɨɓɚɎɌəɔɫ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɧɡ ɟɐɚɍɜɑəɔɕ, 

ɛɑɝɞɔɢɔɐɚɎ ɔ ɝɞɑɜɔɗɔɓɌɢɔɔ ɛɚɣɎɧ 

ɓɚəɧ ȼɌɘɝɌɜ  ɓɚəɧ SIC-ZPS 

+   ɜɑɖɔ, ɜɟɣɨɔ, Ɏɚɐəɧɑ ɍɌɝɝɑɕəɧ 

*
ɔɝɞɚɜɔɣɑɝɖɔɕ ɝɛɔɝɚɖ ɛɜɚɍɟɜɑəəɧɡ əɑɠɞɫəɧɡ ɝɖɎɌɒɔə ɝɚɝɞɌɎɗɑə ȯɗɌɎəɧɘ 

ȿɛɜɌɎɗɑəɔɑɘ ɛɚ ȸɔəɑɜɌɗɨəɚɕ ɉəɑɜɏɔɔ, ȹɌɢɔɚəɌɗɨəɧɘ ȿɛɜɌɎɗɑəɔɑɘ ɛɚ 
ɐɚɍɧɣɑ ȿɏɗɑɎɚɐɚɜɚɐɚɎ ɔ ȯɑɚɞɑɜɘɌɗɨəɚɕ ɩəɑɜɏɔɔ ȸɔəɔɝɞɑɜɝɞɎɌ 

ɉɖɚəɚɘɔɣɑɝɖɚɏɚ ȼɌɓɎɔɞɔɫ. 
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4.1.  ɂɑəɞɜ ȽɍɚɜɌ ȹɑɠɞɔ, ɝɖɎɌɒɔəɧ ɐɗɫ ɐɚɍɧɣɔ ɟɏɗɑɎɚɐɚɜɚɐɚɎ Ɏ  

Ȱɒɑɗɑ  
Ȼɚɝɗɑ ɚɍəɌɜɟɒɑəɔɫ ɘɑɝɞɚɜɚɒɐɑəɔɫ ɝɧɜɚɕ əɑɠɞɔ əɌɣɔəɌɑɞɝɫ ɍɟɜɑəɔɑ,  

ɣɌɝɞɚ ɝɎɫɓɌəəɚɑ ɝ ɛɑɜɑɝɑɣɑəɔɑɘ ɛɚɐɓɑɘəɧɡ Ɏɚɐɚəɚɝəɧɡ ɏɚɜɔɓɚəɞɚɎ, 
ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɍɧɞɨ ɓɌɏɜɫɓəɑəɧ.  
ȯɗɟɍɚɖɌɫ ɐɚɍɧɣɌ əɑɠɞɔ ɛɜɔɎɚɐɔɞ ɖ ɐɚɗɏɚɝɜɚɣəɧɘ ɫɎɗɑəɔɫɘ ɛɜɚɝɑɐɌəɔɫ 

(ɛɚəɔɒɑəɔɫ ɟɜɚɎəɫ ɓɑɘɗɔ), ɣɞɚ əɑɝɑɞ ɝɑɜɨɑɓəɧɑ ɏɔɐɜɚɏɑɚɗɚɏɔɣɑɝɖɔɑ ɜɔɝɖɔ 
ɐɗɫ ɛɚɝɞɜɌɐɌɎɤɑɕ ɞɑɜɜɔɞɚɜɔɔ. 
 

ɃɔɎɔɞɌ Ɏ ɝɞɌɞɨɑ Ɏ 1994 ɏ. ɟɖɌɓɧɎɌɗ:  
òȰɚɍɧɣɌ əɑɠɞɔ ɔ ɏɌɓɌ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɝɑɜɨɑɓəɧɕ ɜɔɝɖ ɐɗɫ ɏɜɟəɞɚɎɧɡ 

Ɏɚɐ ɔɓ-ɓɌ ɝɌɘɔɡ ɘɑɞɚɐɚɎ ɔɝɝɗɑɐɚɎɌəɔɕ ɔ ɜɌɓɜɌɍɚɞɚɖ ɔ ɔɓ-ɓɌ ɞɚɏɚ, ɣɞɚ 
ɛɑɜɑɘɑɥɌɪɞɝɫ ɓəɌɣɔɞɑɗɨəɧɑ ɚɍɦɑɘɧ ɎɑɥɑɝɞɎ, ɔɘɑɪɥɔɡ Ɏɧɝɚɖɔɕ ɛɚɞɑəɢɔɌɗ 
ɓɌɏɜɫɓəɑəɔɫ. ȾɌɖɔɑ ɎɑɥɑɝɞɎɌ ɎɖɗɪɣɌɪɞ, ɛɚɘɔɘɚ ɟɏɗɑɎɚɐɚɜɚɐɚɎ, ɝɚɗɑəɧɑ 

Ɏɚɐɧ Ɏ ɘɑɝɞɚɜɚɒɐɑəɔɫɡ, ɍɟɜɚɎɧɑ ɔɗɧ, Ɏɚɐɟ, ɓɌɖɌɣɔɎɌɑɘɟɪ əɌ ɏɗɟɍɔəɟ ɝ 
ɢɑɗɨɪ ɟɗɟɣɤɑəɔɫ əɑɠɞɑɚɞɐɌɣɔ ɔ/ɔɗɔ ɛɜɚɞɔɎɚɐɑɕɝɞɎɔɫ ɛɜɚɝɑɐɌəɔɪ, 
ɎɧɓɎɌəəɚɘɟ ɐɑɖɚɘɛɜɑɝɝɔɑɕ ɘɑɝɞɚɜɚɒɐɑəɔɕé ȳəɌɣɔɞɑɗɨəɧɑ ɚɍɦɑɘɧ əɑɠɞɔ 

ɎɧɞɑɖɌɪɞ ɔɓ ɝɖɎɌɒɔə ɔ ɜɌɝɛɜɚɝɞɜɌəɫɪɞɝɫ ɛɚ ɓɑɘɗɑ Ɏɚ Ɏɜɑɘɫ ɠɌɓ 
ɩɖɝɛɗɟɌɞɌɢɔɔ ɘɑɝɞɚɜɚɒɐɑəɔɕ. ȳəɌɣɔɞɑɗɨəɧɑ ɚɍɦɑɘɧ ɝɚɗɑəɚɕ Ɏɚɐɧé 

ɎɧɓɎɌɗɔ ɝɑɜɨɑɓəɚɑ ɓɌɏɜɫɓəɑəɔɑ ɏɜɟəɞɚɎɧɡ Ɏɚɐ, ɖɌɖ  ɟɖɌɓɧɎɌɗ Ȭɗɗɑɜ Ɏ ɝɞɌɞɨɑ 
1984  ɏ.ó. (29) 

 

Ȯ ɏ.ȰɒɑɗɌ ɜɌɝɛɚɗɚɒɑəɧ 3 ɂɑəɞɜɌ ȽɍɚɜɌ ȹɑɠɞɔ: 
1.  ȹɚɎɧɕ ɂɑəɞɜ ȽɍɚɜɌ ȹɑɠɞɔ (NCO) 
2.  Ⱦɜɑɞɔɕ ɂɑəɞɜ ȽɍɚɜɌ ȹɑɠɞɔ (3CRO), S=21'340 ɘ2 

3.  C.R.O.P.P. (ɂɑəɞɜ ȽɍɚɜɌ ȹɑɠɞɔ ȻɑɜɗɌ ɔ Ȼɜɑɢɔɚɓɚ), S = 78õ318 ɘ2 
 

ȹɚɎɧɕ ɂɑəɞɜ ȽɍɚɜɌ ȹɑɠɞɔ (NCO) 

Ȯ 2013-2014 ɏɏ. ɍɧɗɚ ɚɞɚɍɜɌəɚ 66 ɛɜɚɍ, Ɏ ɖɚɞɚɜɧɡ ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ 
ɛɚɖɌɓɌɞɑɗɔ ɝɎɑɜɡ CSC (ɛɚɜɚɏɚɎɌɫ ɖɚəɢɑəɞɜɌɢɔɫ ɓɌɏɜɫɓəɑəɔɫ) ɛɚ 

ɟɏɗɑɎɚɐɚɜɚɐɌɘ Ƚ>12 ɔ Ƚ<12 Ɏ ɛɚɣɎɑ ɔ Ɏ ɏɜɟəɞɚɎɧɡ ɎɚɐɌɡ ɛɚ ɛɚɖɌɓɌɞɑɗɫɘ 
ɍɑəɓɚɗɌ, ɘɧɤɨɫɖɌ ɔ əɔɖɑɗɫ (ɐɌəəɧɑ 2013, 2015 ɏɏ.).  
ȽɖɎɌɒɔəɌ ȰɒɑɗɌ-8  ɓɌəɔɘɌɑɞ ɛɗɚɥɌɐɨ 8'500  ɘ2 ɔ ɜɌɝɛɚɗɚɒɑəɌ ɛɜɔɘɑɜəɚ Ɏ 

800 ɘ ɚɞ ȼɑɖɔ ȰɒɑɗɌ ɔ Ɏ  2 ɖɘ ɚɞ ɛɚɍɑɜɑɒɨɫ, ɞɚɏɐɌ ɖɌɖ Ɏɚɐɚəɚɝəɧɕ ɏɚɜɔɓɚəɞ 
əɌɡɚɐɔɞɝɫ əɌ ɏɗɟɍɔəɑ ɚɖɚɗɚ 4 ɘ.  
ȻɚɣɎɌ Ɏɚɓɗɑ ɝɖɎɌɒɔəɧ ɓɌɏɜɫɓəɑəɌ ɞɫɒɑɗɧɘɔ ɟɏɗɑɎɚɐɚɜɚɐɌɘɔ Ƚ>12, 

ɏɜɟəɞɚɎɧɑ Ɏɚɐɧ ð ɚɍɥɔɘɔ ɟɏɗɑɎɚɐɚɜɚɐɌɘɔ, ɞɌɖɔɘɔ ɖɌɖ n-ɏɑɖɝɌə (826 Õɏ/ɗ), 
ɝɎɔəɑɢ 22,7 Õɏ/ɗ (ɐɌəəɧɑ 2004 ɏ.).  

ȴɝɞɚɣəɔɖɌɘɔ ɓɌɏɜɫɓəɑəɔɫ ɫɎɗɫɪɞɝɫ ɍɧɎɤɔɑ ɚɞɝɞɚɕəɔɖɔ ɍɟɜɚɎɧɡ ɔɗɚɎ, 
ɝɞɚɣəɧɑ Ɏɚɐɧ ɔ ɞɑɜɜɔɞɚɜɔɫ Ɏɍɗɔɓɔ ȿɝɞɨɫ ȽɖɎɌɒɔəɧ. (38)  

 

Ⱥɞɣɑɞ ȻɌɗɌɞɧ ȰɑɛɟɞɌɞɚɎ ɟɖɌɓɧɎɌɑɞ, ɣɞɚ Ɏ ɜɌɕɚəɑ ɝɖɎɌɒɔə ɛɚ ɐɚɍɧɣɑ 
ɟɏɗɑɎɚɐɚɜɚɐɚɎ ȰɒɑɗɌ-75 , ȰɒɑɗɌ-45 , ȰɒɑɗɌ 42-80  ɔ əɌ ɞɑɜɜɔɞɚɜɔɔ ɂɑəɞɜɌ 
C.R.O.P.P., ɛɜɔəɌɐɗɑɒɌɥɑɏɚ ɖɚɘɛɌəɔɔ ENIMED , ɏɜɟəɞɚɎɧɑ Ɏɚɐɧ ɔɘɑɗɔ 

ɛɌɜɌɘɑɞɜɧ ɝɗɑɐɟɪɥɔɡ ɎɑɥɑɝɞɎ ɝɎɑɜɡ CSC: 
- ɛɚ ɍɑəɓɚɗɟ Ɏ 11 ɛɨɑɓɚɘɑɞɜɌɡ ɔɓ 17 (ə-ɜ, 20õ100 Õɏ/ɗ ɔ 10õ040 Õɏ/ɗ ɛɜɚɞɔɎ 

CSC 1 ȋɏ/ɗ); 
- ɛɚ ɟɏɗɑɎɚɐɚɜɚɐɌɘ Ɏ 9 ɛɨɑɓɚɘɑɞɜɌɡ ɔɓ 17 (ə-ɜ, 45õ800 Õɏ/ɗ, 29õ440 Õɏ/ɗ, 
25õ760 ɛɜɚɞɔɎ CSC 350 ȋɏ/ɗ); 

- ɛɚ ɘɧɤɨɫɖɟ Ɏ 14 ɛɨɑɓɚɘɑɞɜɌɡ ɔɓ 17(ə-ɜ, 2õ400 Õɏ/ɗ); 
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- ɛɚ ɛɚɗɔɢɔɖɗɔɣɑɝɖɔɘ ɌɜɚɘɌɞɔɣɑɝɖɔɘ ɝɚɑɐɔəɑəɔɫɘ (ə-ɜ, ɩɞɔɗɍɑəɓɚɗ 

1õ907 ȋɏ/ɗ ɛɜɚɞɔɎ CSC 50 ȋɏ/ɗ, ɞɚɗɟɚɗ 1õ013 ȋɏ/ɗ ɛɜɚɞɔɎ CSC 15 ȋɏ/ɗ, 
ɖɝɔɗɚɗ 3õ217 ȋɏ/ɗ ɛɜɚɞɔɎ CSC 10 ȋɏ/ɗ). 

 

ȿɣɌɝɞɚɖ ɝɖɎɌɒɔəɧ ɛɚ ɐɚɍɧɣɑ ɟɏɗɑɎɚɐɚɜɚɐɚɎ ȰɒɑɗɌ 110-111  əɌ ɜɌɎəɔəɑ 
ȰɒɑɗɌ ɛɚɛɌɐɌɑɞ Ɏ ɛɑɜɔɘɑɞɜ S.I .N. ȰɒɑɗɌ ɔ ɔɘɑɑɞ ɚɍɥɟɪ ɛɗɚɥɌɐɨ 18õ922 ɘ2.. 

ȬəɌɗɔɓɧ, ɛɜɚɎɑɐɑəəɧɑ əɌ 200 ɚɍɜɌɓɢɌɡ ɛɚɣɎɧ, ɚɞɚɍɜɌəəɧɡ Ɏ 2013 ɏɚɐɟ Ɏ 
ɜɌɕɚəɑ ɐɌəəɚɕ ɝɖɎɌɒɔəɧ, ɎɧɫɎɔɗɔ ɛɜɑɎɧɤɑəɔɑ əɚɜɘɌɞɔɎɚɎ CSC ɛɚ ɘɑɐɔ, 
ɜɞɟɞɔ, ɎɌəɌɐɔɪ, ɖɝɔɗɚɗɌɘ, ɍɑəɓɚɗɟ, ɗɑɏɖɔɘ ɔ ɞɫɒɑɗɧɘ ɟɏɗɑɎɚɐɚɜɚɐɌɘ.  

Ȯ ɏɜɟəɞɚɎɧɡ ɎɚɐɌɡ Ɏ ɜɌɕɚəɑ ɝɖɎɌɒɔəɧ ȰɒɑɗɌ 110-111  ɛɜɑɎɧɤɑəɔɫ 
əɚɜɘɌɞɔɎɚɎ CSC ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɛɚ ɚɍɥɔɘ ɟɏɗɑɎɚɐɚɜɚɐɌɘ, ɍɑəɓɚɗɟ, 

ɩɞɔɗɍɑəɓɚɗɟ, ɛ-ɖɝɔɗɚɗɟ, ɞɚɗɟɚɗɟ, ɛɚɗɔɢɔɖɗɔɣɑɝɖɔɘ ɌɜɚɘɌɞɔɣɑɝɖɔɘ 
ɟɏɗɑɎɚɐɚɜɚɐɌɘ, ɍɑəɓɚ(Ɍ)ɛɔɜɑəɟ ɔ ɍɑəɓɚ(g,h ,i)ɛɑɜɔɗɑəɟ, Ɍ ɞɌɖɒɑ ɛɚ 
ɘɑɞɌɗɗɌɘ əɔɖɑɗɪ ɔ ɘɧɤɨɫɖɟ. (24)  

 

ȷɚɜɑɐɌəɌ ȸɟɝɘɑɣɔ ɝ ɝɚɌɎɞɚɜɌɘɔ Ɏ Ⱥɞɣɑɞɑ ɓɌ 2009  ɏɚɐ ɚɍɚɓəɌɣɔɗɌ əɌ 
ɖɌɜɞɑ, ɛɜɑɐɝɞɌɎɗɑəəɚɕ əɌ ȼɔɝɟəɖɑ 22, ɞɑɜɜɔɞɚɜɔɪ, Ɏɡɚɐɫɥɟɪ Ɏ ɝɚɝɞɌɎ 

ɛɑɜɔɘɑɞɜɌ S.I .N. ȰɒɑɗɌ, ɝɎɑɞɗɚ-ɏɚɗɟɍɧɘ ɢɎɑɞɚɘ, Ɍ ɝɔəɔɘ ɢɎɑɞɚɘ ɍɧɗɔ 
ɍɚɓəɌɣɑəɧ əɑɠɞɑɛɜɚɎɚɐɧ, ɛɑɜɑɝɑɖɌɪɥɔɑ Ɏɝɪ ɜɌɎəɔəɟ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ, 
ɝɚɑɐɔəɫɫ əɑɠɞɫəɧɑ ɝɖɎɌɒɔəɧ ɝ ȹɑɠɞɑɛɑɜɑɜɌɍɌɞɧɎɌɪɥɔɘ ȳɌɎɚɐɚɘ. 

 

ȼɔɝɟəɚɖ 22. ȶɌɜɞɌ ɞɑɜɜɔɞɚɜɔɔ ȰɒɑɗɌ: ɓɚəɌ, ɎɡɚɐɫɥɌɫ Ɏ ɝɚɝɞɌɎ ɛɑɜɔɘɑɞɜɌ 

S.I.N. Ɏ ɏ.ȰɒɑɗɌ ɔ ȳɌɛɚɎɑɐəɔɖ ȭɔɎɔɑɜɑ-ɐɔ-ȰɒɑɗɌ (ɝɎɑɞɗɚ-ɏɚɗɟɍɚɕ ɢɎɑɞ), 
ɝɔəɔɘ ɢɎɑɞɚɘ əɌ ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ ɚɍɚɓəɌɣɑəɧ ɝɖɎɌɒɔəɧ ɛɚ 

ɐɚɍɧɣɑ əɑɠɞɔ ɔ əɑɠɞɑɛɜɚɎɚɐ, 2009. (19) 
 

38. Ministero dellõAmbiente e della Tutela del Territorio, Sito di bonifica di interesse nazionale di 

Gela, verbale della Conferenza di Servizi decisoria, 31.03.2004, 45 pp.  
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Ȯ Ⱥɞɣɑɞɑ ɛɚɐɣɑɜɖɔɎɌɑɞɝɫ, ɣɞɚ ɜɌəɑɑ ɚɍɚɓəɌɣɑəəɌɫ ɛɑɜɔɘɑɞɜɚɘ 

ɞɑɜɜɔɞɚɜɔɫ ɐɚɗɒəɌ ɍɧɞɨ ɍɚɗɨɤɑ ɔ ɎɖɗɪɣɌɞɨ ɏɚɜɚɐɌ ȰɒɑɗɌ, ȭɟɞɑɜɌ ɔ 
ȹɔɤɑɘɔ.  

 

ȳɌ ɏɚɐɧ ɜɌɍɚɞɧ ɛɚ ɎɚɛɜɚɝɌɘ, ɖɌɝɌɪɥɔɘɝɫ ɍɚəɔɠɔɖɌɢɔɔ S.I .N. ȰɒɑɗɌ, 
ɍɧɗɚ ɛɜɚɎɑɐɑəɚ ɍɚɗɑɑ 20 ɛɜɑɐɎɌɜɔɞɑɗɨəɧɡ ɖɚəɠɑɜɑəɢɔɕ, 11 ɖɚəɠɑɜɑəɢɔɕ ɛɚ 

ɛɜɔəɫɞɔɪ ɜɑɤɑəɔɕ, ɘəɚɏɚɣɔɝɗɑəəɧɑ ɓɌɝɑɐɌəɔɫ ɞɑɡəɔɣɑɝɖɚɏɚ ɝɑɖɜɑɞɌɜɔɌɞɌ ɝ 
ɟɣɌɝɞɔɑɘ ɛɜɑɐɝɞɌɎɔɞɑɗɑɕ ȸɔəɔɝɞɑɜɝɞɎ ȳɐɜɌɎɚɚɡɜɌəɑəɔɫ, ɘɑɝɞəɧɡ ɚɜɏɌəɚɎ 
ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ, ɛɜɚɘɧɤɗɑəəɧɡ ɖɚɘɛɌəɔɕ, ɜɑɏɔɚəɌɗɨəɧɡ, ɛɜɚɎɔəɢɔɌɗɨəɧɡ 

ɔ ɘɟəɔɢɔɛɌɗɨəɧɡ ɚɜɏɌəɚɎ, əɌɟɣəɧɡ ɔəɝɞɔɞɟɞɚɎ (APAT, ISPRA, ISPESL, ARPA) ɔ 
ɐɜɟɏɔɡ. Ȯ ɡɚɐɑ ɩɞɔɡ ɘəɚɏɚɣɔɝɗɑəəɧɡ Ɏɝɞɜɑɣ ɚɍɝɟɒɐɌɗɌɝɨ əɑɚɍɡɚɐɔɘɚɝɞɨ 

ɜɌɝɤɔɜɑəɔɫ ɛɑɜɔɘɑɞɜɌ S.I .N., ɎɖɗɪɣɌɫ ɜɌɎəɔəɟ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ, 
ɓɌɞɜɚəɟɞɟɪ ɐɑɫɞɑɗɨəɚɝɞɨɪ ɛɚ ɐɚɍɧɣɑ əɑɠɞɔ.  
ȹɌ ɓɌɝɑɐɌəɔɔ ȻɌɗɌɞɧ ȰɑɛɟɞɌɞɚɎ 17.04.2015  ɏ. ɉɘɔɗɔɚ Ȱɒɟɐɔɣɑ, 

ɐɔɜɑɖɞɚɜ Ȼɜɔɜɚɐəɚɏɚ ȳɌɛɚɎɑɐəɔɖɌ ȭɔɎɨɑɜɑ-ɐɔ-ȰɒɑɗɌ, ɛɚɐɣɑɜɖəɟɗ 
ɛɜɚɍɗɑɘɟ ɛɑɜɑɚɛɜɑɐɑɗɑəɔɫ ɛɑɜɔɘɑɞɜɌ S.I .N. ȰɒɑɗɌ, ɛɜɑɐɗɚɒɔɎ Ɏɖɗɪɣɔɞɨ Ɏ 
əɑɏɚ Ɏəɑɤəɔɑ ɝɎɌɗɖɔ, ɞɌɖɔɑ ɖɌɖ ȽɎɌɗɖɌ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ, ɜɌɝɛɚɗɚɒɑəəɟɪ Ɏ 

ɢɑəɞɜɑ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɚɕ ɓɚəɧ, Ɍ ɞɌɖɒɑ ȽɎɌɗɖɔ ȸɌɜɌɍɟɝɖɌ ɔ ɃɔɛɚɗɗɌ.  
 

11 ɠɑɎɜɌɗɫ 2016 ɏɚɐɌ ȼɑɏɔɚəɌɗɨəɧɕ ȰɑɛɌɜɞɌɘɑəɞ ȮɚɐɚɝəɌɍɒɑəɔɫ ɔ 

ȸɟɝɚɜəɧɡ ȺɞɡɚɐɚɎ Ɏ ɡɚɐɑ ɞɑɡəɔɣɑɝɖɚɏɚ ɝɚɎɑɥɌəɔɫ ɛɜɑɐɗɚɒɔɗ ɛɑɜɑɝɘɚɞɜɑɞɨ 
ɚɛɜɑɐɑɗɑəɔɑ ɛɑɜɔɘɑɞɜɌ S.I .N. ȰɒɑɗɌ, ɜɌɝɤɔɜɔɎ ɑɏɚ ɝ ɟɣɑɞɚɘ ɝɑɞɔ 

əɑɠɞɑɛɜɚɎɚɐɚɎ, ɛɜɚɘɧɤɗɑəəɧɡ ɘɟɝɚɜəɧɡ ɛɚɗɔɏɚəɚɎ ɔ ɐɜ. 
 

ȺɐəɌɖɚ Ɏ 2024  ɏɚɐɟ əɌ ȽɑɘɔəɌɜɑ SiCon , ɚɜɏɌəɔɓɚɎɌəəɚɘ ȿəɔɎɑɜɝɔɞɑɞɌɘɔ 

ɏ.ɏ.ȭɜɑɤɔɌ, ȶɌɞɌəɔɫ ɔ ȼɔɘɝɖɔɘ ȷɌ ȽɌɛɔɑəɢɌ, ɍɧɗɚ ɝɚɚɍɥɑəɚ, ɣɞɚ 
ɛɜɑɐɗɚɒɑəɔɑ, ɛɜɑɐɝɞɌɎɗɑəəɚɑ ȺɍɗɌɝɞɨɪ Ƚɔɢɔɗɔɫ ɛɚ Ɏɖɗɪɣɑəɔɪ Ɏ ɛɑɜɔɘɑɞɜ 
S.I .N. ȰɒɑɗɌ ɞɑɜɜɔɞɚɜɔɕ ɜɌɎəɔəɧ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ, əɌ ɖɚɞɚɜɧɡ ɜɌɝɛɚɗɚɒɑəɧ 

əɑɠɞɑɐɚɍɧɎɌɪɥɔɑ ɝɖɎɌɒɔəɧ, əɑɠɞɫəɧɑ ɞɜɟɍɚɛɜɚɎɚɐɧ, ɍɑɝɡɚɓəɧɕ 
ɘɟɝɚɜəɧɕ Ȼɚɗɔɏɚə ȸɌɜɌɍɟɝɖɌ ɔ Ȼɚɗɔɏɚə ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ, əɑ ɍɧɗɚ ɛɜɔəɫɞɚ.  

Ȯ ɝɚɝɞɌɎ ɛɑɜɔɘɑɞɜɌ S.I .N. ɍɧɗ Ɏɖɗɪɣɑə ɞɚɗɨɖɚ ɘɟɝɚɜəɧɕ Ȼɚɗɔɏɚə 
ɃɔɛɚɗɗɌ. (39, 40)  

 

4.2.  ȶȺȹɂȱȽȽȴȴ ȻȺ ȰȺȭɇɃȱ ȿȯȷȱȮȺȰȺȼȺȰȺȮ  
12 ɫəɎɌɜɫ 2019 ɏɚɐɌ Ɏ ɏ.ȷɔɖɌɞɌ ɛɜɚɤɗɌ ɐɑɘɚəɝɞɜɌɢɔɫ ɛɜɚɞɔɎ ɍɟɜɑəɔɫ. 

Ƚ ɚɞɘɑəɚɕ ɓɌɛɜɑɞɌ əɌ ɍɟɜɑəɔɑ ɝɚ ɝɞɚɜɚəɧ ɞɜɌəɝəɌɢɔɚəɌɗɨəɧɡ ɖɚɜɛɚɜɌɢɔɕ 

ɎəɚɎɨ ɎɚɓəɔɖɗɌ ɚɛɌɝəɚɝɞɨ ɛɚɔɝɖɌ əɑɠɞɔ əɌ ɝɔɢɔɗɔɕɝɖɔɡ ɞɑɜɜɔɞɚɜɔɫɡ. Ȼɚ 
ɝɚɝɞɚɫəɔɪ əɌ 2021  ɏɚɐ ɍɧɗɚ ɛɚɐɌəɚ 84 ɓɌɫɎɖɔ əɌ ɛɚɗɟɣɑəɔɑ ɜɌɓɜɑɤɑəɔɕ ɐɗɫ 
ɛɚɔɝɖɌ əɑɠɞɫəɧɡ ɓɌɗɑɒɑɕ.  

ȹɌ ɘɚɜɝɖɚɕ ɞɑɜɜɔɞɚɜɔɔ ɚɒɔɐɌɪɥɔɑ ɜɌɝɝɘɚɞɜɑəɔɫ ɓɌɫɎɖɔ ɍɧɗɔ 
ɝɚɝɜɑɐɚɞɚɣɑəɧ ɘɑɒɐɟ ȬɐɜɔɌɞɔɖɚɕ ɔ Ƚɔɢɔɗɔɕɝɖɔɘ ȻɜɚɗɔɎɚɘ: ɟ ɛɚɍɑɜɑɒɨɫ 

ɘɑɒɐɟ ɏ.ɏ.ȰɒɑɗɌ ɔ ȷɔɖɌɞɌ ɌəɏɗɔɕɝɖɌɫ ɖɚɘɛɌəɔɫ Northern  Petroleum  ɛɚɐɌɗɌ 
ɚɐəɟ ɓɌɫɎɖɟ, Ɍ ɖɚɘɛɌəɔɫ ENI / EDISON  ñ 2 ɓɌɫɎɖɔ. ȶɚɘɛɌəɔɫ ɔɓ ȺɍɗɌɝɞɔ 
Ȼɨɑɘɚəɞ Audax  Energy  ɓɌɛɜɚɝɔɗɌ ɜɌɓɜɑɤɑəɔɑ əɌ ɩɖɝɛɗɟɌɞɌɢɔɪ ɞɑɜɜɔɞɚɜɔɔ 

ɘɑɒɐɟ ɚɝɞɜɚɎɌɘɔ ȻɌəɞɑɗɗɑɜɔɫ ɔ ɀɌɎɔəɨɫəɌ.  
 
 

39.Workshop SiCon 2024, Siti contaminati, esperienze negli interventi di risanamento, organizzato  dallõUniversit¨ degli Studi 

di Brescia, Università di Roma La Sapienza, Università di Catania  
40.CAMERA DEI DEPUTATI, SENATO DELLA REPUBBLICA, COMMISSIONE PARLAMENTARE DI INCHIESTA SULLE 

ATTIVITÀ ILLECITE CONNESSE AL CICLO DEI RIFIUTI E SU ILLECITI AMBIEN TALI AD ESSE CORRELATI, 
RESOCONTO STENOGRAFICO MISSIONE IN SICILIA SEDUTA DI VENERDÌ 17 APRILE 2015 Audizione del presidente 

dellõente Biviere di Gela, Emilio Giudice, 7 pp. 
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ȹɌ ɘɌɞɑɜɔɖɚɎɚɕ ɣɌɝɞɔ Ƚɔɢɔɗɔɔ Ɏ 2021  ɏɚɐɟ ɍɧɗɚ ɛɚɐɌəɚ 11 ɓɌɛɜɚɝɚɎ: ENI  

ɓɌɛɜɚɝɔɗɌ ɛɜɚɎɑɝɞɔ ɜɌɓɎɑɐɖɟ ɘɑɒɐɟ ɏ.ɏ.ȼɌɏɟɓɌ ɔ ȸɚɐɔɖɌ, əɌ ɜɌɎəɔəɑ 
Ȯɔɞɞɚɜɔɫ, Ɏ ɜɌɕɚəɑ ɘɑɒɐɟ ɏ.ɏ.ȶɌɗɨɞɌɐɒɔɜɚəɑ, ȰɒɑɗɌ ɔ ȸɌɢɢɌɜɜɚəɑ ɔ Ɏ ɜɌɕɚəɑ 

ɏ.ȻɑɞɜɌɗɔɫ-ȽɚɛɜɌəɌ. ȶɚɘɛɌəɔɫ Mac  Oil  ɛɚɐɌɗɌ ɓɌɫɎɖɟ əɌ ɛɜɚɎɑɐɑəɔɑ ɜɌɓɎɑɐɖɔ 
ɘɑɒɐɟ ɏ.ɏ.ɉəəɌ, ȶɌɗɨɞɌəɔɝɝɑɞɞɌ ɔ Ȭɏɜɔɐɒɑəɞɚ, ɏɜɟɛɛɌ Alcanna  Italia  - Ɏ 
ɜɌɕɚəɑ Ȱɚɗɔəɧ ȭɑɗɔɣɑ.  

ȹɌ Ƚɔɢɔɗɔɔ ɔɘɑɑɞɝɫ 3 ɓɌɫɎɖɔ əɌ ɖɚəɢɑɝɝɔɔ ɛɚ ɐɚɍɧɣɑ ɟɏɗɑɎɚɐɚɜɚɐɚɎ: 2 
ɓɌɫɎɖɔ ɍɧɗɔ ɛɚɐɌəɧ ɖɚɘɛɌəɔɑɕ ENI, ɚɐəɌ ɘɑɒɐɟ ɏ.ɏ.ȼɌɏɟɓɌ ɔ ȸɚɐɔɖɌ, ɐɜɟɏɌɫ 
ɚɖɚɗɚ ɏ.ȰɒɑɗɌ, ɞɜɑɞɨɫ ɓɌɫɎɖɌ ɍɧɗɌ ɛɚɐɌəɌ ɖɚɘɛɌəɔɑɕ Petrex  Italia  ɘɑɒɐɟ 

ɏ.ɏ.ȬɖɌɞɑ ɔ Ȯɔɞɞɚɜɔɫ. ȰɚɍɧɣɌ ɟɏɗɑɎɚɐɚɜɚɐɚɎ ɘɚɒɑɞ ɛɜɚɐɚɗɒɌɞɨɝɫ Ɏɛɗɚɞɨ ɐɚ 40 
ɗɑɞ Ɏ ɚɛɜɑɐɑɗɑəəɚɘ ɘɑɝɞɚɜɚɒɐɑəɔɔ. 

 

ȶɚəɢɑɝɝɔɔ Ɏ ɘɚɜɑ 
Ƚɔɢɔɗɔɕɝɖɔɑ ɘɚɜɝɖɔɑ ɞɑɜɜɔɞɚɜɔɔ ɛɜɚɝɞɔɜɌɪɞɝɫ Ɏɐɚɗɨ Ɏɝɑɏɚ 

Ƚɔɢɔɗɔɕɝɖɚɏɚ ȻɜɚɗɔɎɌ, ɚɞ ɎɚɝɞɚɖɌ ȸɌɗɨɞɧ ɐɚ ɟɣɌɝɞɖɌ ɘɚɜɫ ɖ ɝɑɎɑɜɟ ɚɞ 
ɏ.ȻɌəɞɑɗɗɑɜɔɫ, ɔ ɜɌɓɐɑɗɑəɧ əɌ 9 ɖɚəɢɑɝɝɔɕ ɔɗɔ òɛɜɌɎ əɌ ɐɚɍɧɣɟ ɛɚɗɑɓəɧɡ 
ɔɝɖɚɛɌɑɘɧɡó. 3 ɔɓ əɔɡ ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ ɖɚəɢɑɝɝɔɔ əɌ ɐɚɍɧɣɟ, ɞɚ ɑɝɞɨ ɩɞɚ 

əɑɠɞɫəɧɑ ɔɗɔ ɏɌɓɚɎɧɑ ɘɑɝɞɚɜɚɒɐɑəɔɫ, əɌ ɖɚɞɚɜɧɡ ɚɍəɌɜɟɒɑəɧ ɓɌɗɑɒɔ, 
ɛɜɚɍɟɜɑəɧ ɝɖɎɌɒɔəɧ, ɝɚɑɐɔəɑəəɧɑ ɝ ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɘɔ ɛɗɌɞɠɚɜɘɌɘɔ.  

 

ȹɌ ɞɜɑɡ ɝɔɢɔɗɔɕɝɖɔɡ ɖɚəɢɑɝɝɔɫɡ ɐɑɕɝɞɎɟɪɞ 5 ɛɗɌɞɠɚɜɘ, ɔ ɞɚɗɨɖɚ ɝ əɔɡ 
Ƚɔɢɔɗɔɫ ɛɚɖɜɧɎɌɑɞ ɍɚɗɑɑ ɞɜɑɞɔ ɔɞɌɗɨɫəɝɖɚɕ ɘɚɜɝɖɚɕ ɐɚɍɧɣɔ əɑɠɞɔ: Ɏ 2017 

ɏɚɐɟ ɍɧɗɚ ɐɚɍɧɞɚ 228'0 00 ɞɚəə əɑɠɞɔ, ɣɞɚ ɛɚɖɜɧɎɌɑɞ ɗɔɤɨ əɑɍɚɗɨɤɟɪ 
ɣɌɝɞɨ əɌɢɔɚəɌɗɨəɧɡ ɛɚɞɜɑɍəɚɝɞɑɕ Ɏ ɩəɑɜɏɔɔ. Ȼɚ ɐɌəəɧɘ MISE  
(ȸɔəɔɝɞɑɜɝɞɎɚ ɉɖɚəɚɘɔɣɑɝɖɚɏɚ ȼɌɓɎɔɞɔɫ, ɝɑɏɚɐəɫ MIMIT), Ɏ 2017  ɏɚɐɟ ɚɍɥɌɫ 

ɐɚɍɧɣɌ əɑɠɞɔ Ɏ ȴɞɌɗɔɔ ɐɚɝɞɔɏɗɌ 4,1 ɘɗə ɞɚəə, ɣɞɚ ɛɚɖɜɧɗɚ ɗɔɤɨ ɚɖɚɗɚ 7 % 
əɌɢɔɚəɌɗɨəɧɡ ɛɚɞɜɑɍəɚɝɞɑɕ Ɏ ɩəɑɜɏɔɔ.  

 

ȹɌɛɜɚɞɔɎ ɏɚɜɚɐɌ ȰɒɑɗɌ əɌɡɚɐɔɞɝɫ ɘɚɜɝɖɌɫ əɑɠɞɫəɌɫ ɛɗɌɞɠɚɜɘɌ ȰɒɑɗɌ-
1  ɝ 11 ɝɖɎɌɒɔəɌɘɔ. Ȯ ɘɚɜɑ ɘɑɒɐɟ ɏ.ɏ.ȰɒɑɗɌ ɔ ȷɔɖɌɞɌ Ɏɑɐɟɞɝɫ ɜɌɍɚɞɧ əɌ 

əɑɠɞɫəɧɡ ɛɗɌɞɠɚɜɘɌɡ ȻɑɜɗɌ ɔ Ȼɜɑɢɔɚɓɚ, ɩɖɝɛɗɟɌɞɔɜɟɑɘɧɡ ENI  ɔ 
ɝɎɫɓɌəəɧɡ ɝ 11  ɝɖɎɌɒɔəɌɘɔ. Ƚ ɡɚɗɘɌ ɚɐəɚɏɚ ɔɓ ɖɎɌɜɞɌɗɚɎ ɏ.ȰɒɑɗɌ ȶɌɛɚ 
ȽɚɛɜɌəɚ ɔ ɔɓ ɚɖɚə ɞɑɡəɔɣɑɝɖɔɡ ɔəɝɞɔɞɟɞɚɎ ȸɚɜɝɑɗɗɔ ɔ ȸɌɕɚɜɌəɌ  ɘɚɒəɚ 

ɟɎɔɐɑɞɨ ɍɑɓɚɤɔɍɚɣəɚ ɟɓəɌɎɌɑɘɧɑ ɚɣɑɜɞɌəɔɫ ɛɗɌɞɠɚɜɘɧ Ȼɜɑɢɔɚɓɚ, 
ɜɌɝɛɚɗɚɒɑəəɚɕ ɛɚɝɜɑɐɔ Ƚɔɢɔɗɔɕɝɖɚɏɚ ȻɜɚɗɔɎɌ. Ȱɜɟɏɔɑ ɘɑɝɞɚɜɚɒɐɑəɔɫ əɌ 
Ƚɔɢɔɗɔɔ ɜɌɝɛɚɗɚɒɑəɧ Ɏ ɜ-əɑ ɏ. ȼɌɏɟɓɌ, Ɍ ɞɌɖɒɑ ɩɞɚ ɘɑɝɞɚɜɚɒɐɑəɔɫ ȰɒɌɟɜɚəɑ 

ɔ ɀɨɪɘɑɞɞɚ. 
 

ȻɗɌɞɠɚɜɘɌ ȮɑɏɌ A, ɟɝɞɌəɚɎɗɑəəɌɫ əɌ ɘɚɜɝɖɚɘ ɐəɑ ɏɗɟɍɔəɚɕ 120 ɘ ɟ 

ɛɚɍɑɜɑɒɨɫ ɏ.ȻɚɢɢɌɗɗɚ, ɔɘɑɑɞ 20 ɝɖɎɌɒɔə, ɔɓ ɖɚɞɚɜɧɡ ɐɚɍɧɎɌɑɞ ɟɏɗɑɎɚɐɚɜɚɐɧ 
ɔɓ ɘɑɝɞɚɜɚɒɐɑəɔɫ, ɜɌɝɛɚɗɚɒɑəəɚɏɚ əɌ ɏɗɟɍɔəɑ ɛɚɣɞɔ 3 ɖɘ.  

Ȯɚ Ɏɜɑɘɫ ɛɚɔɝɖɌ ɟɏɗɑɎɚɐɚɜɚɐɚɎ (ɜɌɓɜɑɤɑəɔɑ əɌ ɜɌɓɎɑɐɖɟ) ɖɚɘɛɌəɔɔ ɘɚɏɟɞ 
ɔɝɛɚɗɨɓɚɎɌɞɨ ɝɑɕɝɘɔɣɑɝɖɔɑ ɘɑɞɚɐɧ, ɞɌɖɔɑ ɖɌɖ ɛəɑɎɘɚɛɟɤɖɌ, ɛɜɚɔɓɎɚɐɫɥɌɫ 
ɎɓɜɧɎ ɎɚɓɐɟɡɌ ɛɚɐ ɚɣɑəɨ Ɏɧɝɚɖɔɘ ɐɌɎɗɑəɔɑɘ, ɖɚɞɚɜɧɕ, ɜɌɝɛɜɚɝɞɜɌəɫɫɝɨ ɛɚɐ 

ɓɑɘɗɑɕ, ɚɍəɌɜɟɒɔɎɌɑɞ əɌɗɔɣɔɑ ɒɔɐɖɚɝɞɑɕ ɔɗɔ ɏɌɓɚɎ. ȮɓɜɧɎɧ ɝɒɌɞɚɏɚ ɎɚɓɐɟɡɌ 
əɌəɚɝɫɞ ɟɥɑɜɍ ɘɚɜɝɖɚɕ ɠɌɟəɑ, ɚɝɚɍɑəəɚ ɖɔɞɚɚɍɜɌɓəɧɘ. 

 

Ȯ Ƚɔɢɔɗɔɕɝɖɚɘ ɘɚɜɑ ɜɌɓɎɑɐɖɌ ɟɏɗɑɎɚɐɚɜɚɐɚɎ Ɏɑɐɑɞɝɫ Ɏ 6 ɜɌɕɚəɌɡ.  
ȹɌ Ƚɔɢɔɗɔɔ ɔɘɑɑɞɝɫ 8 ɖɚəɢɑɝɝɔɕ əɌ ɐɚɍɧɣɟ əɑɠɞɔ (3 əɌ ɘɚɜɑ ɔ 5 əɌ ɝɟɤɑ) 

ɚɍɥɑɕ ɛɗɚɥɌɐɨɪ 1õ089 ɖɘ2.  



66 
 

ȹɌ Ƚɔɢɔɗɔɔ ɔɘɑɑɞɝɫ 15 ɖɚəɢɑɝɝɔɕ əɌ ɐɚɍɧɣɟ ɏɌɓɌ (3 əɌ ɘɚɜɑ ɔ 12 əɌ ɝɟɤɑ) 

ɚɍɥɑɕ ɛɗɚɥɌɐɨɪ 1õ166 km 2, ɣɞɚ ɚɍɑɝɛɑɣɔɗɚ 3,4 % ɚɞ ɚɍɥɑəɌɢɔɚəɌɗɨəɚɕ 
ɐɚɍɧɣɔ Ɏ 2018  ɏɚɐɟ (ɛɜɔɍɗɔɓɔɞɑɗɨəɚ 190,6 ɘɗə ɝɞ. ɖɟɍ. ɘ).  

Ȯ 2018  ɏɚɐɟ əɌ ɞɑɜɜɔɞɚɜɔɪ Ƚɔɢɔɗɔɔ ɛɜɔɤɗɚɝɨ 11 ɜɌɓɜɑɤɑəɔɕ əɌ 
ɛɜɚɎɑɐɑəɔɑ ɜɌɓɎɑɐɚɖ: 6 əɌ ɝɟɤɑ əɌ ɛɗɚɥɌɐɔ 3õ762 ɖɘ2 ɔ 5 əɌ ɘɚɜɑ 
ɛɗɚɥɌɐɨɪ 2õ065,7 ɖɘ2, ɣɞɚ Ɏ ɚɍɥɑɕ ɝɗɚɒəɚɝɞɔ ɝɚɝɞɌɎɗɫɑɞ 5õ827,5 ɖɘ2. Ʉɑɝɞɨ 

ɔɓ ɩɞɔɡ ɜɌɓɜɑɤɑəɔɕ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɧ əɌ ɖɚɘɛɌəɔɔ ENI  ɔ EDISON .  
Ȯ ɐɚɛɚɗəɑəɔɑ ɖ ɟɒɑ ɎɧɐɌəəɧɘ ɜɌɓɜɑɤɑəɔɫɘ ɍɧɗɚ ɛɚɐɌəɚ 14 ɓɌɫɎɚɖ əɌ 

ɛɚɗɟɣɑəɔɑ ɜɌɓɜɑɤɑəɔɕ əɌ ɛɜɚɎɑɐɑəɔɑ ɜɌɓɎɑɐɖɔ: 10 əɌ ɘɌɞɑɜɔɖɚɎɚɕ ɣɌɝɞɔ 

ɚɍɥɑɕ ɛɗɚɥɌɐɨɪ 4õ203 ɖɘ2 ɔ 4 əɌ ɘɚɜɑ ɚɍɥɑɕ ɛɗɚɥɌɐɨɪ 1õ203 ɖɘ2. ȴɘɑɑɞɝɫ 2 
ɘɚɜɝɖɔɡ ɏɑɚɗɚɏɚɜɌɓɎɑɐɚɣəɧɡ ɟɣɌɝɞɖɌ ɚɍɥɑɕ ɛɗɚɥɌɐɨɪ 6õ380 ɖɘ2. 

 
4.3. ȼɚɫɗɞɔ, òɛɚɐɌɜɚɖó əɑɠɞɫəɧɘ ɖɚɘɛɌəɔɫɘ  
ȽɚɏɗɌɝəɚ ɑɎɜɚɛɑɕɝɖɚɘɟ ɓɌɖɚəɚɐɌɞɑɗɨɝɞɎɟ, əɑɠɞɫəɧɑ ɘɑɝɞɚɜɚɒɐɑəɔɫ əɑ 

ɘɚɏɟɞ ɍɧɞɨ ɛɜɚɐɌəɧ ɖɚɘɛɌəɔɫɘ. ȯɚɝɟɐɌɜɝɞɎɚ ɛɜɑɐɚɝɞɌɎɗɫɑɞ ɖɚəɢɑɝɝɔɔ əɌ 
ɘɑɝɞɚɜɚɒɐɑəɔɫ, Ɍ ɖɚɘɛɌəɔɔ ɎɧɛɗɌɣɔɎɌɪɞ ɏɚɝɟɐɌɜɝɞɎɟ ɠɔɖɝɔɜɚɎɌəəɧɕ 

ɛɜɚɢɑəɞ ɚɞ ɐɚɍɧɞɚɕ əɑɠɞɔ. Ȯ ɜɑɏɔɚəɌɡ ɝ ɚɝɚɍɧɘɔ ɓɌɖɚəɌɘɔ ɝɍɚɜ ɜɚɫɗɞɔ 
ɚɝɟɥɑɝɞɎɗɫɑɞɝɫ ȺɍɗɌɝɞɨɪ, ɖɚɞɚɜɌɫ ɞɌɖɒɑ ɘɚɒɑɞ ɚɛɜɑɐɑɗɫɞɨ ɛɜɚɢɑəɞ ɚɛɗɌɞɧ 
ɚɞ ɖɚɘɛɌəɔɔ ɓɌ ɐɚɍɧɣɟ əɑɠɞɔ.  

 

ȿɖɌɓ ɚɍ ȿɛɜɚɥɑəɔɔ ɜɌɝɣɑɞɚɎ ɟɎɑɗɔɣɔɗ ɖɚəɢɑɝɝɔɚəəɧɑ ɝɍɚɜɧ ɓɌ ɐɚɍɧɣɟ 
əɑɠɞɔ Ɏ ȴɞɌɗɔɔ əɌ əɑɓəɌɣɔɞɑɗɨəɟɪ ɝɟɘɘɟ: ɝ 2,58 ɑɎɜɚ/ɖɘ2 ɐɚ 64,5 ɑɎɜɚ/ɖɘ2 

ɓɌ ɜɌɓɜɑɤɑəɔɫ əɌ ɜɌɓɎɑɐɖɟ, ɝ 5,16 ɑɎɜɚ/ɖɘ2 ɐɚ 129 ɑɎɜɚ/ɖɘ2 ɓɌ ɜɌɓɜɑɤɑəɔɫ 
əɌ ɔɝɝɗɑɐɚɎɌəɔɫ ɔ ɝ 41 ɑɎɜɚ/ɖɘ2 ɐɚ 1õ033 ɑɎɜɚ/ɖɘ2 ɓɌ ɖɚəɢɑɝɝɔɔ əɌ 
ɜɌɓɜɌɍɚɞɖɟ ɘɑɝɞɚɜɚɒɐɑəɔɕ. Ȼɚ ɝɜɌɎəɑəɔɪ ɝ ɐɜɟɏɔɘɔ ɝɞɜɌəɌɘɔ, Ɏ ȰɌəɔɔ 

ɜɌɓɜɑɤɑəɔɑ əɌ ɛɜɚɎɑɐɑəɔɑ ɔɝɝɗɑɐɚɎɌəɔɕ ɝɞɚɔɞ 3õ300 ɑɎɜɚ/ɖɘ2 (Ɏ 26 ɜɌɓ 
ɍɚɗɨɤɑ, ɣɑɘ Ɏ ȴɞɌɗɔɔ), Ɍ Ɏ ȹɚɜɎɑɏɔɔ ñ 88õ150 ɑɎɜɚ/ɖɘ2 (Ɏ 63 ɜɌɓɌ ɍɚɗɨɤɑ), 

ɖɚəɢɑɝɝɔɫ əɌ ɜɌɓɜɌɍɚɞɖɟ ɘɑɝɞɚɜɚɒɐɑəɔɕ Ɏ ȹɚɜɎɑɏɔɔ ɝɞɚɔɞ 13õ620 
ɑɎɜɚ/ɖɘ2 (Ɏ 13 ɜɌɓ ɍɚɗɨɤɑ). 

 

Ƚɑɏɚɐəɫ əɌ Ƚɔɢɔɗɔɔ ɖɚɘɛɌəɔɔ ɛɗɌɞɫɞ ɚɖɚɗɚ 20 %  ɚɞ ɝɞɚɔɘɚɝɞɔ ɐɚɍɧɎɌɑɘɚɕ 
ɔɘɔ əɑɠɞɔ, ɣɞɚ ɫɎɗɫɑɞɝɫ ɚɐəɚɕ ɔɓ ɝɌɘɧɡ əɔɓɖɔɡ ɝɞɌɎɚɖ Ɏ ȱɎɜɚɛɑ. ȽɚɏɗɌɝəɚ 
ɓɌɖɚəɟ, ɖɚɘɛɌəɔɔ ɚɝɎɚɍɚɒɐɌɪɞɝɫ ɚɞ ɟɛɗɌɞɧ əɌɗɚɏɌ, ɑɝɗɔ ɔɡ ɏɚɐɚɎɌɫ ɐɚɍɧɣɌ əɑ 

ɛɜɑɎɧɤɌɑɞ 50õ000 ɞɚəə ɛɜɔ ɐɚɍɧɣɑ əɌ ɘɚɜɑ ɔ 20'000 ɞɚəə ɛɜɔ ɐɚɍɧɣɑ əɌ 
ɝɟɤɑ. ȭɗɌɏɚɐɌɜɫ ɩɞɚɘɟ ɛɟəɖɞɟ əɌ Ƚɔɢɔɗɔɔ ɑɝɞɨ ɓɌɎɚɐɧ, ɖɚɞɚɜɧɑ ɚɣɑəɨ 

əɑɛɜɚɔɓɎɚɐɔɞɑɗɨəɧ, əɚ ɚɣɑəɨ ɟɐɚɍəɧ ɐɗɫ ɖɜɟɛəɧɡ əɑɠɞɫəɧɡ ɖɚɘɛɌəɔɕ. Ƚ 
2010  ɛɚ 2017  ɏɚɐ ɔɓ 7,9 ɘɗə ɞɚəə ɐɚɍɧɞɚɕ əɑɠɞɔ ɚɖɚɗɚ 1,8 ɘɗə ɞɚəə ɍɧɗɔ 
ɚɝɎɚɍɚɒɐɑəɧ ɚɞ ɟɛɗɌɞɧ ɜɚɫɗɞɔ, ɛɚɝɖɚɗɨɖɟ ɚəɔ ɍɧɗɔ ɛɚɗɟɣɑəɧ ɝ ɛɜɑɐɛɜɔɫɞɔɕ, 

ɚɍɦɑɘ ɐɚɍɧɣɔ ɖɚɞɚɜɧɡ ɍɧɗ əɔɒɑ ɟɖɌɓɌəəɧɡ ɛɚɖɌɓɌɞɑɗɑɕ.  
Ƚ 2010  ɛɚ 2018  ɏɚɐ ɖɚəɢɑɝɝɔɔ əɌ ɐɚɍɧɣɟ ɏɌɓɌ ɐɚɍɧɗɔ Ɏ ɚɍɥɑɕ ɝɗɚɒəɚɝɞɔ 

2õ434 ɘɗə ɖɟɍ. ɘ, ɔɓ ɖɚɞɚɜɧɡ 1õ537 (63,1%, ɛɚɜɚɏ, ɖɚɞɚɜɧɕ əɔ ɜɌɓɟ əɑ ɚɛɟɝɖɌɗɝɫ 

əɔɒɑ 50,6 % Ɏ ɞɑɣɑəɔɑ ɩɞɚɏɚ ɛɑɜɔɚɐɌ) ɍɧɗɔ ɚɝɎɚɍɚɒɐɑəɧ ɚɞ ɟɛɗɌɞɧ ɜɚɫɗɞɔ Ɏ 
ɝɎɫɓɔ ɝ ɛɚɜɚɏɚɘ ɚɝɎɚɍɚɒɐɑəɔɫ Ɏ 25 ɘɗə ɐɗɫ ɖɚəɢɑɝɝɔɕ əɌ ɝɟɤɑ ɔ 80 ɘɗə ɐɗɫ 

ɖɚəɢɑɝɝɔɕ Ɏ ɘɚɜɑ. Ȼɔɖ ɛɜɔɤɑɗɝɫ əɌ 2018  ɏɚɐ, ɖɚɏɐɌ ɚɞ ɟɛɗɌɞɧ ɜɚɫɗɞɔ ɍɧɗɚ 
ɚɝɎɚɍɚɒɐɑəɚ 80,1 %  ɐɚɍɧɞɚɏɚ ɏɌɓɌ.  
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Ȳɔɞɑɗɔ Ƚɔɢɔɗɔɔ əɑ ɞɚɗɨɖɚ ɞɑɜɛɫɞ ɟɥɑɜɍ, əɌəɚɝɔɘɧɕ ɍɟɜɑəɔɑɘ 

ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɑ, əɚ ɔ ɐɚɗɒəɧ ɛɜɔɓəɌɎɌɞɨ, ɣɞɚ ȺɍɗɌɝɞɨ əɑ ɛɚɗɟɣɌɑɞ 
əɔɖɌɖɚɕ ɩɖɚəɚɘɔɣɑɝɖɚɕ Ɏɧɏɚɐɧ ɚɞ əɑɠɞɫəɚɕ Ɍɏɜɑɝɝɔɔ ɛɚ ɚɞəɚɤɑəɔɪ ɖ ɔɡ 

ɞɑɜɜɔɞɚɜɔɫɘ. (16, 19, 22, 24, 37, 41, 42, 43, 44)  
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ȯȷȬȮȬ 5 

ȽȮȬȷȶȴ ɔ ȺȾɁȺȰɇ əɌ ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ  
5.1. ȽɎɌɗɖɌ ȾȴȸȻȬɂɂȺ  

5.2. ȽɎɌɗɖɌ ISAF ɀȺȽɀȺȯȴȻȽȬ  
5.3. ȽɎɌɗɖɌ ɃȴȻȺȷȷȬ  
5.4. ȽɎɌɗɖɌ əɌ ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ 

 
Ⱥɞɣɑɞ ȷɚɜɑɐɌəɧ ȸɟɝɘɑɣɔ Ɏ ɝɚɌɎɞ. ɓɌ 2009  ɏɚɐ ɟɖɌɓɧɎɌɑɞ, ɣɞɚ əɌ 

ɞɑɜɜɔɞɚɜɔɔ S.I .N. Ɏ ȰɒɑɗɌ ɍɧɗɚ ɎɧɫɎɗɑəɚ 47 ɘɑɝɞ ɝɎɌɗɖɔ ɚɞɡɚɐɚɎ. ȹɌ Ɏɝɑɕ 

ɞɑɜɜɔɞɚɜɔɔ ɘɟəɔɢɔɛɌɗɔɞɑɞɌ ɏ.ȰɒɑɗɌ ɔɘɑɪɞɝɫ əɑɓɌɖɚəəɧɑ ɖɌɜɨɑɜɧ, 
ɔɝɛɚɗɨɓɟɑɘɧɑ Ɏ ɖɌɣɑɝɞɎɑ ɝɎɌɗɚɖ ɐɗɫ ɚɞɡɚɐɚɎ Ɏɝɑɡ ɞɔɛɚɎ ɔ ɜɌɝɛɚɗɚɒɑəəɧɑ ɐɌɒɑ 

əɌ ɚɡɜɌəɫɑɘɧɡ ɞɑɜɜɔɞɚɜɔɫɡ. (19)  
 

Ȯ Ⱥɞɣɑɞɑ, ɚɛɟɍɗɔɖɚɎɌəəɚɘ Ɏ ȺɠɔɢɔɌɗɨəɚɘ ȲɟɜəɌɗɑ Ɏ 1995 ɏɚɐɟ, ɟɖɌɓɌəɚ, 

ɣɞɚ ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɕ ȶɚɘɛɗɑɖɝ ɛɜɚɔɓɎɚɐɔɗ ɚɖɚɗɚ 400 ɞ ɏɚɜɚɐɝɖɔɡ 
ɚɞɡɚɐɚɎ Ɏ ɏɚɐ, 418õ000 ɞ ɝɛɑɢɔɌɗɨəɧɡ ɚɞɡɚɐɚɎ (85 %, ɞ.ɑ. ɚɖɚɗɚ 407'000 
ɞ/ɏɚɐ, ɍɧɗɔ ɛɜɑɐɝɞɌɎɗɑəɧ ɀɚɝɠɚɏɔɛɝɚɘ, ɛɜɚɔɓɎɑɐɑəəɧɘ ɓɌɎɚɐɚɘ ISAF  ɛɚɝɗɑ 

ɛɑɜɑɜɌɍɚɞɖɔ ɠɚɝɠɚɜɔɞɌ), ɔ 2' 100 ɞ Ɏɜɑɐəɧɡ ɞɚɖɝɔɣəɧɡ ɚɞɡɚɐɚɎ (ɔɗɧ ɝ 
ɖɚəɢɑəɞɜɌɢɔɑɕ ɜɞɟɞɔ ɚɞ 150'000 ɐɚ 250õ000 ppm  ɍɧɗɔ ɟɞɔɗɔɓɔɜɚɎɌəɧ əɌ 

ɝɖɗɌɐɑ ENICHEM  ANIC, ɞɜɌəɝɠɚɜɘɌɞɚɜɧ ɔ ɚɞɡɚɐɧ, ɓɌɏɜɫɓəɑəəɧɑ PCB, ɍɧɗɔ 
ɟɞɔɗɔɓɔɜɚɎɌəɧ ɞɜɑɞɨɔɘɔ ɗɔɢɌɘɔ, Ɏ ɣɌɝɞəɚɝɞɔ ɖɚɘɛɌəɔɑɕ ɃɔɛɚɗɗɌ ȯɌɩɞɌəɚ).  
Ȯɝɑ ɚɝɞɌɗɨəɧɑ ɚɍɜɌɓɟɪɥɔɑɝɫ ɚɞɡɚɐɧ ɍɧɗɔ ɟɞɔɗɔɓɔɜɚɎɌəɧ əɌ 3-ɡ 

ȻɚɗɔɏɚəɌɡ, ɜɌɝɛɚɗɚɒɑəəɧɡ əɌ ɞɑɜɜɔɞɚɜɔɔ ɓɌɎɚɐɌ PRAOIL . 
 

ȹɌ ɞɑɜɜɔɞɚɜɔɔ ȹȻȳ ȰɒɑɗɌ əɌɡɚɐɔɞɝɫ ɚɏɜɚɘəɌɫ əɑɓɌɖɚəəɌɫ ȽɎɌɗɖɌ.  

ȽɌɗɨɎɌɞɚɜɑ ȸɌɏɌəɟɖɚ, 61 ɏɚɐ, ɍɧɗ ɛɚɝɗɑɐəɔɘ ɎɧɒɔɎɤɔɘ ɔɓ ɖɚɘɌəɐɧ ɔɓ 11 
ɣɑɗɚɎɑɖ, ɜɌɍɚɞɌɎɤɔɡ Ɏ ɖɚɘɛɌəɔɔ Me.Cos-Corima . Ȯ 2008 ɏɚɐɟ ɚə ɜɌɝɝɖɌɓɧɎɌɗ:  
òȹɌɤɌ ɜɌɍɚɞɌ ɓɌɖɗɪɣɌɗɌɝɨ Ɏ ɟɞɔɗɔɓɌɢɔɔ ɞɚɖɝɔɣəɧɡ ɚɞɡɚɐɚɎ, əɌɖɚɛɗɑəəɧɡ 

əɌ ȽɎɌɗɖɑ ȹȻȳ, ɛɟɞɑɘ ɝɘɑɤɔɎɌəɔɫ ɔɡ ɝ ɢɑɘɑəɞɚɘ ɐɗɫ ɝɚɓɐɌəɔɫ ɝɞɜɚɔɞɑɗɨəɧɡ 
ɍɗɚɖɚɎ. ȾɌɘ Ɏəɔɓɟ ɐɑɝɫɞɖɔ ɞɧɝɫɣ ɍɗɚɖɚɎ...ó  

ȽɌɎɑɜɔɚ Ȱɔ ȭɗɌɓɔ, ɛɜɚɠɝɚɪɓəɧɕ ɐɑɫɞɑɗɨ ɔ ɓɌɥɔɞəɔɖ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ, 
ɟɒɑ ɘəɚɏɚ ɗɑɞ ɛɚɎɞɚɜɫɑɞ, ɣɞɚ ɛɚɐ ɩɞɚɕ ɝɎɌɗɖɚɕ əɌɡɚɐɔɞɝɫ Ɏɝɑ, ɣɞɚ ɟɏɚɐəɚ. Ȯ 
əɚɫɍɜɑ 2018 ɏɚɐɌ ȻɜɚɖɟɜɌɞɟɜɌ ɏ.ȰɒɑɗɌ ɎɧəɑɝɗɌ ɛɚɝɞɌəɚɎɗɑəɔɑ ɚ əɌɗɚɒɑəɔɔ 

ɌɜɑɝɞɌ əɌ ɣɌɝɞɨ ɓɌɎɚɐɌ ENI, əɌ ɞɑɜɜɔɞɚɜɔɔ ɖɚɞɚɜɚɏɚ ɍɧɗɌ ɜɌɝɛɚɗɚɒɑəɌ 
ȽɎɌɗɖɌ. (6) 
 

5.1.  ȽɎɌɗɖɌ ȾȴȸȻȬɂɂȺ 
ȽɎɌɗɖɌ ȾɔɘɛɌɢɢɚ əɌɡɚɐɔɞɝɫ əɌ ɞɑɜɜɔɞɚɜɔɔ ZPSòȾɚɜɜɑ-ɐɔ-ȸɌəɠɜɔɫ, 

ȭɔɎɨɑɜɑ ɔ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ ɔ ɞɑɜɜɔɞɚɜɔɔ IBA  ȭɔɎɨɑɜɑ ɔ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ. 
Ȯ 2021  ɏɚɐɟ ɛɚɝɞɟɛɔɗ ɓɌɛɜɚɝ ɚ ɜɌɝɤɔɜɑəɔɔ ɘɟɝɚɜəɚɏɚ ȻɚɗɔɏɚəɌ, əɑ ɟɣɔɞɧɎɌɫ 
ɞɚɞ ɠɌɖɞ, ɣɞɚ ɚə əɌɡɚɐɔɞɝɫ əɌ ɚɡɜɌəɫɑɘɧɡ ɞɑɜɜɔɞɚɜɔɫɡ Ƚɑɞɔ ȹȬȾȿȼȬ 2000 . 

(ȼɔɝɟəɚɖ 23) (45) 
 
 

 
 

 
 

45. Rifiuti, una vasca da 500 mila metri cubi in zona protetta. Il caso di Timpazzo, (focusicilia.it) , 

20 Settembre 2021  
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ȼɔɝɟəɚɖ 23. ȽɎɌɗɖɌ ȾɔɘɛɌɢɢɚ (45) 

 

ȸɟɝɚɜəɧɕ Ȼɚɗɔɏɚə ȾɔɘɛɌɢɢɚ ɍɧɗ ɝɚɓɐɌə Ɏ əɌɣɌɗɑ 2000-ɡ ɏɚɐɚɎ ɔ ɐɚɗɒɑə 
ɍɧɗ ɚɍɝɗɟɒɔɎɌɞɨ əɑɖɚɞɚɜɧɑ ɘɟəɔɢɔɛɌɗɔɞɑɞɧ ɑɥɑ ɐɚ ɞɚɏɚ, ɖɌɖ ɜɌɎəɔəɌ ȻɨɫəɌ-

ɐɔ-ȰɒɑɗɌ ɍɧɗɌ ɎɖɗɪɣɑəɌ Ɏ ɝɑɞɨ ɞɑɜɜɔɞɚɜɔɕ, əɌɡɚɐɫɥɔɡɝɫ ɛɚɐ ɓɌɥɔɞɚɕ 
ȱɎɜɚɛɑɕɝɖɚɏɚ ȽɚɪɓɌ. Ȯ 18 ɖɘ ɚɞ ȻɚɗɔɏɚəɌ ɜɌɝɛɚɗɚɒɑə Ȼɜɔɜɚɐəɧɕ 

ȳɌɛɚɎɑɐəɔɖ ȭɔɎɨɑɜɑ-ɐɔ-ȰɒɑɗɌ. ȳɌ ɛɜɚɤɑɐɤɔɑ 20 ɗɑɞ əɌ Ȼɚɗɔɏɚəɑ 
ȾɔɘɛɌɢɢɚ ɍɧɗɚ ɛɚɝɞɜɚɑəɚ 5 ɜɑɓɑɜɎɟɌɜɚɎ. Ȼɚɝɗɑɐəɔɕ, ɘɟɝɚɜəɧɕ ȼɑɓɑɜɎɟɌɜ 
E, ɛɚɝɞɜɚɑəəɧɕ Ɏ 2013  ɏɚɐɟ, ɍɧɗ ɛɚɝɞɜɚɑə ɍɑɓ ɝɚɍɗɪɐɑəɔɫ əɑɖɚɞɚɜɧɡ ɛɜɌɎɔɗ, 

ɛɚɩɞɚɘɟ ɚə ɝɣɔɞɌɑɞɝɫ əɑɓɌɖɚəəɧɘ.  
Ȯ ɘɌɑ 2021 ɏɚɐɌ ɝɟɞɚɣəɌɫ ɘɚɥəɚɝɞɨ ȼɑɓɑɜɎɟɌɜɌ ȱ ɍɧɗɌ ɟɎɑɗɔɣɑəɌ ɝ 450 ɐɚ 

950 ɞɚəə, əɌ 500 ɞɚəə ɍɚɗɨɤɑ Ɏ ɝɟɞɖɔ, ɣɞɚ ɛɜɑɎɧɤɌɑɞ 110 %. Ȼɚɩɞɚɘɟ 
ɚɜɏɌəɔɓɌɢɔɫ LIPU , ɟɛɜɌɎɗɫɪɥɌɫ Ȼɜɔɜɚɐəɧɘ ȳɌɛɚɎɑɐəɔɖɚɘ ȭɔɎɨɑɜɑ-ɐɔ-
ȰɒɑɗɌ, ɎɧɝɞɟɛɔɗɌ ɛɜɚɞɔɎ ɟɎɑɗɔɣɑəɔɫ ɘɚɥəɚɝɞɑɕ ȽɎɌɗɖɔ. Ȼɚ ɘəɑəɔɪ ɉɘɔɗɔɚ 

Ȱɒɟɐɔɣɑ, ɐɔɜɑɖɞɚɜɌ ȳɌɛɚɎɑɐəɔɖɌ, ɟɛɜɌɎɗɑəɔɑ ɚɞɡɚɐɌɘɔ Ɏ ɩɖɝɞɜɑəəɚɘ 
ɜɑɒɔɘɑ ɛɜɚɖɗɌɐɧɎɌɑɞ ɛɟɞɨ ɖ ɝɞɜɚɔɞɑɗɨɝɞɎɟ əɚɎɚɏɚ ȼɑɓɑɜɎɟɌɜɌ, ɤɑɝɞɚɏɚ ɓɌ 
ɛɚɝɗɑɐəɔɑ 20 ɗɑɞ.  

ȿɎɑɗɔɣɑəɔɑ ɘɚɥəɚɝɞɑɕ ȽɎɌɗɖɔ ɝɞɌəɑɞ əɌɜɟɤɑəɔɑɘ ȻɗɌəɌ ɛɚ ɚɞɡɚɐɌɘ Ɏ 
ȺɍɗɌɝɞɔ, òɖɚɞɚɜɧɕ ɓɌɛɜɑɥɌɑɞ ɗɪɍɚɑ ɜɌɓɜɑɤɑəɔɑ əɌ ɜɌɝɤɔɜɑəɔɑ 

ɘɚɥəɚɝɞɑɕ ȽɎɌɗɖɔ əɌ ɞɑɜɜɔɞɚɜɔɔ Ƚɑɞɔ ȹȬȾȿȼȬ 2000 ó. ȶɜɚɘɑ ɞɚɏɚ, Ɏ ȻɗɌəɑ 
ɟɛɜɌɎɗɑəɔɫ ɞɑɜɜɔɞɚɜɔɑɕ ɣɑɜəɧɘ ɛɚ ɍɑɗɚɘɟ ɟɖɌɓɌəɚ, ɣɞɚ Ȼɚɗɔɏɚə ȾɔɘɛɌɢɢɚ 
Ɏɗɑɣɑɞ ɓɌ ɝɚɍɚɕ òɓɌɏɜɫɓəɑəɔɑ ɛɚɣɎɧ ɔ ɏɜɟəɞɚɎɧɡ Ɏɚɐ ɠɔɗɨɞɜɌɞɚɘó ɔ 

ɚɖɌɓɧɎɌɑɞ ɝɟɥɑɝɞɎɑəəɚɑ òɎɚɓɐɑɕɝɞɎɔɑ əɌ ɗɌəɐɤɌɠɞó. ȸɑɒɐɟ ɞɑɘ, Ɏ 
əɌɜɟɤɑəɔɑ ɓɌɖɚəɌ ȺɍɗɌɝɞɨ ɛɗɌəɔɜɟɑɞ ɛɚɝɞɜɚɔɞɨ 6-ɕ ȼɑɓɑɜɎɟɌɜ.  
òȻɗɌəɧ əɌɛɔɝɌəɧ ɐɗɫ ɜɑɌɗɔɓɌɢɔɔ. ȹɌ ɐɌəəɧɕ ɘɚɘɑəɞ ɘɧ ɔɘɑɑɘ 5-ɕ 

ȼɑɓɑɜɎɟɌɜ ɐɗɫ ɚɞɡɚɐɚɎ, ɔ ȺɍɗɌɝɞɨ ɞɜɑɍɟɑɞ ɛɚɝɞɜɚɔɞɨ 6-ɕ. ȸɧ ɝɞɌɗɖɔɎɌɑɘɝɫ ɝ 
ɫɎəɧɘɔ əɌɜɟɤɑəɔɫɘɔ, ɖɚɞɚɜɧɑ, ɛɚ ɖɜɌɕəɑɕ ɘɑɜɑ, ɘɚɒəɚ ɚɝɛɚɜɔɞɨ əɌ 

ɏɜɌɒɐɌəɝɖɚɘ ɟɜɚɎəɑó, - ɓɌɫɎɔɗ ɐɔɜɑɖɞɚɜ ȳɌɛɚɎɑɐəɔɖɌ ȭɔɎɔɑɜɑ-ɐɔ-ȰɒɑɗɌ 
ɉɘɔɗɔɚ Ȱɒɟɐɔɣɑ. 

 

ȸɩɜɧ ɘɟəɔɢɔɛɌɗɔɞɑɞɚɎ ȺɍɗɌɝɞɔ ɞɌɖɒɑ Ɏɧɝɞɟɛɔɗɔ ɛɜɚɞɔɎ ɜɌɝɤɔɜɑəɔɫ 
ȽɎɌɗɖɔ ȾɔɘɛɌɢɢɚ. òȸɧ ɝɐɑɗɌɑɘ Ɏɝɑ Ɏɚɓɘɚɒəɚɑ, ɣɞɚɍɧ ɝɐɑɜɒɌɞɨ ɩɞɟ ɛɜɚɍɗɑɘɟ, 
ɖɚɞɚɜɌɫ ɝɞɜɑɘɔɞɑɗɨəɚ əɌɍɔɜɌɑɞ ɚɍɚɜɚɞɧ, ɚɝɚɍɑəəɚ Ɏ ɏɚɜɚɐɑ ȰɒɑɗɌ, ɖɚɞɚɜɧɕ 

https://focusicilia.it/wp-content/uploads/2021/09/Timpazzo-Discarica.jpg


70 
 

ɟɒɑ ɛɚɛɗɌɞɔɗɝɫ ɩɖɚɗɚɏɔɣɑɝɖɚɕ ɖɌɞɌɝɞɜɚɠɚɕ, ɎɧɓɎɌəəɚɕ ɔəɞɑəɝɔɎəɚɕ 

ɔəɐɟɝɞɜɔɌɗɔɓɌɢɔɑɕó, - ɓɌɫɎɔɗ ɘɩɜ ȷɟɣɚ ȯɜɑɖɚ.  
Ȯ 2024  ɏɚɐɟ ɚɢɑəɔɎɌɗɌɝɨ Ɏɚɓɘɚɒəɚɝɞɨ ɜɌɝɤɔɜɑəɔɫ ȻɚɗɔɏɚəɌ ȾɔɘɛɌɢɢɚ ɓɌ 

ɝɣɑɞ ɝɞɜɚɔɞɑɗɨɝɞɎɌ ɐɎɟɡ əɚɎɧɡ ȼɑɓɑɜɎɟɌɜɚɎ, ɣɞɚ ɛɚɓɎɚɗɔɗɚ ɍɧ ɟɎɑɗɔɣɔɞɨ 
ɛɜɚɛɟɝɖəɟɪ ɝɛɚɝɚɍəɚɝɞɨ ȽɎɌɗɖɔ ɝ əɧəɑɤəɔɡ 90õ000 ɘ3 ɐɚ 2 ɘɗə ɘ3 Ɏ ɐɑəɨ, 
ɞɚ ɑɝɞɨ ɍɚɗɑɑ ɣɑɘ Ɏ 20 ɜɌɓ.  

òɉɞɚ əɑɛɜɔɑɘɗɑɘɚɑ ɛɜɑɐɗɚɒɑəɔɑ ɛɜɑɎɜɌɞɔɞ ɏɚɜɚɐ ȰɒɑɗɌ ɔ ɑɑ ɚɖɜɟɏ Ɏ 
ɘɟɝɚɜəɟɪ ȽɎɌɗɖɟ Ɏɝɑɕ Ƚɔɢɔɗɔɔ. ȯɚɜɚɐɟ ȰɒɑɗɌ, ɚɖɜɟɒɌɪɥɑɕ ɑɑ ɞɑɜɜɔɞɚɜɔɔ 
ɔ ɓɐɚɜɚɎɨɪ əɌɝɑɗɑəɔɫ ɟɒɑ ɍɧɗ əɌəɑɝɑə ɟɥɑɜɍ ó, - ɓɌɫɎɔɗɔ ɗɔɐɑɜɧ ȻɌɜɞɔɔ 

PD ɏ.ȰɒɑɗɌ (ȻɌɜɞɔɫ ȰɑɘɚɖɜɌɞɚɎ). ȻɌɜɞɔɫ PD ɝɚɎɘɑɝɞəɚ ɝ ɐɜɟɏɔɘɔ 
ɛɚɗɔɞɔɣɑɝɖɔɘɔ ɔ ɚɍɥɑɝɞɎɑəəɧɘɔ ɝɔɗɌɘɔ ɏɚɜɚɐɌ əɌɘɑɜɑəɌ Ɏɑɝɞɔ 

ɜɑɤɔɞɑɗɨəɟɪ ɍɚɜɨɍɟ Ɏ ɔəɞɑɜɑɝɌɡ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ, ɓɐɚɜɚɎɨɫ ɗɪɐɑɕ ɔ 
ɩɖɚəɚɘɔɣɑɝɖɚɏɚ ɜɌɓɎɔɞɔɫ ɏɚɜɚɐɌ ȰɒɑɗɌ, ɣɞɚɍɧ ɔɓɍɑɒɌɞɨ əɑɛɜɔɑɘɗɑɘɚɏɚ 
ɜɌɝɤɔɜɑəɔɫ ɘɟɝɚɜəɚɕ ȽɎɌɗɖɔ ȾɔɘɛɌɢɢɚ. (46, 47)  

 

5.2.  ȽɎɌɗɖɌ ISAF  ɀȺȽɀȺȯȴȻȽȬ 
ȮɑɝɨɘɌ ɞɜɑɎɚɒəɚɕ ɛɜɑɐɝɞɌɎɗɫɑɞɝɫ ɞɑɜɜɔɞɚɜɔɫ ɖɚɘɛɌəɔɔ ISAF, əɌ ɖɚɞɚɜɚɕ, 

ɛɜɔɘɑɜəɚ Ɏ 4 ɖɘ ɚɞ ɏɚɜɚɐɌ ȰɒɑɗɌ ɜɌɝɛɚɗɚɒɑəɌ ȽɎɌɗɖɌ ɛɗɚɥɌɐɨɪ 52 ɏɌ, ɏɐɑ 
ɜɌɓɘɑɥɑəɚ 6 ɘɗə ɘ2 ɚɞɡɚɐɚɎ ɀɚɝɠɚɏɔɛɝɌ. Ȯ 1995  ɏɚɐɟ əɌ Ȼɚɗɔɏɚəɑ 

ɓɌɡɚɜɚəɑəɔɫ ɀɚɝɠɚɏɔɛɝɚɎɧɡ ɚɞɡɚɐɚɎ ɖɚɘɛɌəɔɫ ISAF  ɟɞɔɗɔɓɔɜɚɎɌɗɌ ɚɖɚɗɚ 
1'800 ɞɚəə Ɏ ɐɑəɨ ɚɝɞɌɞɖɚɎ ɔɗɚɎ ɝ ɓɌɎɚɐɌ ɛɚ ɛɜɚɔɓɎɚɐɝɞɎɟ ɠɚɝɠɚɜəɚɕ 
ɖɔɝɗɚɞɧ. Ⱦɜɟɐəɚɝɞɔ ɍɚəɔɠɔɖɌɢɔɔ ɐɌəəɚɕ ɞɑɜɜɔɞɚɜɔɔ ɍɟɐɟɞ ɞɌɖɒɑ ɝɎɫɓɌəɧ ɝ 

ɜɔɝɖɚɘ ɜɌɐɔɚɌɖɞɔɎəɚɝɞɔ əɔɓɖɚɏɚ ɟɜɚɎəɫ ɀɚɝɠɚɏɔɛɝɚɎɧɡ ɚɞɡɚɐɚɎ. 
(ȼɔɝɟəɚɖ 24) (11, 20)  

 

 
 

 
 
 

 
 

 
 
 

 
 
 

 
 

 
 
 

 
46.òPiano di risanamento esclude lõampliamento di Timpazzoó, Giudice: òRegione non pu¸ violarloó, 

https://www.quotidianodigela.it/piano -di -risanamento -esclude -lampliamento -di -timpazzo -giudice -
regione -non -puo -violarlo/ Rosario Cauchi , 26 Agosto 2024   

47. Ampliamento discarica Timpazzo: PD contrario presenterà in consiglio un atto di indirizzo, 
https://www.ilgazzettinodigela.it/ampliamento -discarica -timpazzopd -contrario -presentera -in -consiglio -
un -atto -di -indirizzo/ , 27 agosto 2024  
 

https://www.quotidianodigela.it/author/r-cauchi/
https://www.ilgazzettinodigela.it/ampliamento-discarica-timpazzopd-contrario-presentera-in-consiglio-un-atto-di-indirizzo/
https://www.ilgazzettinodigela.it/ampliamento-discarica-timpazzopd-contrario-presentera-in-consiglio-un-atto-di-indirizzo/
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ȼɔɝɟəɚɖ 24. ɃɌɝɞɨ ȹɑɠɞɑɛɑɜɑɜɌɍɌɞɧɎɌɪɥɑɏɚ ȳɌɎɚɐɌ, ɜɌɝɛɚɗɚɒɑəəɚɏɚ 

əɌ ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ, ɔ Ȼɚɗɔɏɚə ɀɚɝɠɚɏɔɛɝɚɎɧɡ ɚɞɡɚɐɚɎ 
(ɝɛɜɌɎɌ). Google mape   

 

ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɕ ȶɚɘɛɗɑɖɝ ɏ.ȰɒɑɗɌ ɎɖɗɪɣɌɗ 32 ȿɣɌɝɞɖɌ, ɔɓ ɖɚɞɚɜɧɡ 
ɖɚɘɛɌəɔɫ ISAF  ɓɌəɔɘɌɗɌ ɞɑɜɜɔɞɚɜɔɪ ȿɣɌɝɞɖɌ əɚɘɑɜ 9 ɛɗɚɥɌɐɨɪ 3 ɏɌ. 

(ȼɔɝɟəɚɖ 25) 
 

 
ȼɔɝɟəɚɖ 25. ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɕ ȶɚɘɛɗɑɖɝ, ȿɣɌɝɞɖɔ 1 ð 32 ɖ ɍɚəɔɠɔɖɌɢɔɔ, 
ȿɣɌɝɞɚɖ 9 = 3 ɏɌ, ȽɎɌɗɖɌ ɀɚɝɠɚɏɔɛɝɌ (ɚɜɌəɒɑɎɧɕ ɢɎɑɞ) = 52 ɏɌ (48) 

 
48. Nel Sin gelese varie tecnologie per bonificare, 11 Dicembre 2023  
      https://www.lasicilia.it/caltanissetta/nel -sin -gelese-varie -tecnologie -per -bonificare -1980602/  

https://www.lasicilia.it/caltanissetta/nel-sin-gelese-varie-tecnologie-per-bonificare-1980602/
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ȶɚɘɛɌəɔɫ ISAF  ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ȶɚɘɛɗɑɖɝɌ ȰɒɑɗɌ ɍɧɗɌ ɚɝəɚɎɌəɌ Ɏ 

1966 ɏɚɐɟ. ȹɌ ȿɣɌɝɞɖɑ 9 ɓɌɎɚɐ ISAF  ɛɜɚɔɓɎɚɐɔɗ ɟɐɚɍɜɑəɔɫ, ɠɚɝɠɚɜəɟɪ 
ɖɔɝɗɚɞɟ, ɝɑɜəɟɪ ɖɔɝɗɚɞɟ ɔ ɘɚəɚɠɚɝɠɌɞ Ɍɘɘɚəɔɫ, ɚɍɜɌɓɚɎɌɎ ɚɏɜɚɘəɚɑ 

ɖɚɗɔɣɑɝɞɎɚ ɚɞɡɚɐɚɎ ɀɚɝɠɚɏɔɛɝɌ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɛɜɚɔɓɎɚɐɝɞɎɌ ɠɚɝɠɚɜəɚɕ 
ɖɔɝɗɚɞɧ, ɔɘɑɪɥɔɡ Ɏɧɝɚɖɟɪ ɖɚəɢɑəɞɜɌɢɔɪ ɛɜɔɜɚɐəɧɡ ɜɌɐɔɚəɟɖɗɔɐɚɎ.  
ȳɌɎɚɐ ISAF  ɓɌɖɜɧɞ ɟɒɑ ɚɖɚɗɚ 30 ɗɑɞ. ȽɎɌɗɖɌ ɔɝɛɚɗɨɓɚɎɌɗɌɝɨ ɝ əɌɣɌɗɌ 1980 -

ɡ ɏɚɐɚɎ ɐɚ 30.06.1992  ɏɚɐɌ, ɖɚɏɐɌ ɢɑɡ ɛɚ ɛɜɚɔɓɎɚɐɝɞɎɟ ɠɚɝɠɚɜəɚɕ ɖɔɝɗɚɞɧ 
ɍɧɗ ɚɝɞɌəɚɎɗɑə, Ɍ ȽɎɌɗɖɌ ɀɚɝɠɚɏɔɛɝɌ ɛɜɑɖɜɌɞɔɗɌ ɝɎɚɪ ɐɑɫɞɑɗɨəɚɝɞɨ. Ȼɚ 
ɚɢɑəɖɌɘ, ɝ 1950 -ɡ ɐɚ əɌɣɌɗɌ 1980 -ɡ ɏɚɐɚɎ Ɏ ɘɚɜɝɖɟɪ ɓɚəɟ ɛɑɜɑɐ 

ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɘ ȶɚɘɛɗɑɖɝɚɘ ȰɒɑɗɌ ɍɧɗɚ ɝɍɜɚɤɑəɚ ɚɖɚɗɚ 5 ɘɔɗɗɔɚəɚɎ 
ɞɚəə ɀɚɝɠɚɏɔɛɝɌ.  

Ȳɔɐɖɔɑ ɔ ɞɎɑɜɐɧɑ ɚɞɡɚɐɧ ɀɚɝɠɚɏɔɛɝɌ ɔɘɑɪɞ pH  >2  ɔ <11,5 , ɝɚɐɑɜɒɌɞ 
ɜɌɐɔɚəɟɖɗɔɐɧ ɜɫɐɌ U238  (ɢɑɛɚɣɖɌ ɚɞ Ra226) ɔ Th 232, Ɍ ɞɌɖɒɑ ɍɚɗɨɤɔɑ 
ɖɚəɢɑəɞɜɌɢɔɔ Pb210  ɔ Po210  (ɞɎɑɜɐɧɑ ɣɌɝɞɔɢɧ). Ȯ ɀɚɝɠɚɏɔɛɝɑ Ra226, ɛɑɜɔɚɐ 

ɛɚɗɟɜɌɝɛɌɐɌ ɖɚɞɚɜɚɏɚ ɝɚɝɞɌɎɗɫɑɞ 1'620  ɗɑɞ ɔ ɖɚɞɚɜɧɕ ɫɎɗɫɑɞɝɫ ɛɜɚɐɟɖɞɚɘ 
ɜɌɝɛɌɐɌ Th 232, ɛɜɔɝɟɞɝɞɎɟɑɞ Ɏ ɖɚəɢɑəɞɜɌɢɔɫɡ ɚɞ 0,03 ȭɖ/ɏ ɐɚ 2,7 ȭɖ/ɏ, ɝ 

ɛɔɖɚɎɧɘɔ ɓəɌɣɑəɔɫɘɔ 20,7 ȭɖ/ɏ Ɏ ɔɗɌɡ ɔ əɌɖɔɛɫɡ. ȺɛɌɝəɚɝɞɨ ɩɞɔɡ ɚɞɡɚɐɚɎ 
ɝɎɫɓɌəɌ ɝ ɜɌɐɔɚəɟɖɗɔɐɌɘɔ, ɝɚɐɑɜɒɌɥɔɘɔɝɫ Ɏ ɀɚɝɠɚɏɔɛɝɑ. 

 

ȸɌɖɝɔɘɌɗɨəɌɫ ɞɚɗɥɔəɌ ɚɞɡɚɐɚɎ ɐɚɝɞɔɏɗɌ 25 ɘ, ɔ, əɑɝɘɚɞɜɫ əɌ ɞɚ, ɣɞɚ əɌ 
Ȼɚɗɔɏɚəɑ ɔɘɑɗɝɫ ɏɔɐɜɌɎɗɔɣɑɝɖɔɕ ɍɌɜɨɑɜ ɐɗɫ ɛɜɑɐɚɞɎɜɌɥɑəɔɫ 
ɛɜɚɝɌɣɔɎɌəɔɫ, ɠɔɗɨɞɜɌɞ ɝɞɌɗ ɛɜɔɣɔəɚɕ ɓɌɏɜɫɓəɑəɔɫ ɛɜɔɗɑɏɌɪɥɔɡ 

ɞɑɜɜɔɞɚɜɔɕ. Ȯ 2019  ɏɚɐɟ ɠɔɗɨɞɜɌɞ, ɚɍɜɌɓɚɎɌɎɤɔɕɝɫ Ɏ ɡɚɐɑ ɜɌɍɚɞ ɛɚ 
ɚɍɑɝɛɑɣɑəɔɪ ɍɑɓɚɛɌɝəɚɝɞɔ əɌ Ȼɚɗɔɏɚəɑ ɀɚɝɠɚɏɔɛɝɌ ISAF, ɛɚɛɌɗ Ɏ ɜɟɣɑɕ 
ȮɌɗɗɑ-Ȼɜɔɚɗɚ ɔ Ɏ ɛɚɣɎɟ, Ɏɛɗɚɞɨ ɐɚ ɜɟɣɨɫ, ɎɛɌɐɌɪɥɑɏɚ Ɏ ɘɚɜɑ. (39)  

 

ȴɓ ȻɜɚɞɚɖɚɗɌ ȶɚəɠɑɜɑəɢɔɔ ɝɗɟɒɍ, ɓɌəɔɘɌɪɥɔɡɝɫ ɎɚɛɜɚɝɌɘɔ ɍɚəɔɠɔɖɌɢɔɔ 
S.I .N. Ɏ ɏ.ȰɒɑɗɌ, ɚɜɏɌəɔɓɚɎɌəəɚɕ Ɏ ȸȬȾȾȸ Ɏ 2009  ɏɚɐɟ, ɝɗɑɐɟɑɞ, ɣɞɚ ɛɚ 

ɜɑɓɟɗɨɞɌɞɌɘ ɛɜɚɎɑɐɑəəɚɏɚ Ɏ ɝɑəɞɫɍɜɑ-ɐɑɖɌɍɜɑ ɘɚəɔɞɚɜɔəɏɌ ɏɜɟəɞɚɎɧɡ Ɏɚɐ 
ɛɚɐ ȿɣɌɝɞɖɚɘ 9, ɛɜɔəɌɐɗɑɒɌɥɔɘ ɖɚɘɛɌəɔɔ ISAF  S.p.a., əɌɍɗɪɐɌɗɚɝɨ ɝɔɗɨəɚɑ 

ɓɌɏɜɫɓəɑəɔɑ ɝɗɑɐɟɪɥɔɘɔ ɎɑɥɑɝɞɎɌɘɔ: 
- ȸɧɤɨɫɖ 380 Õɏ/ɗ (ɛɜɑɐɑɗ 10 Õɏ/ɗ) ð ɛɜɑɎɧɤɑəɔɑ Ɏ 38 ɜɌɓ;  
- ȭɑəɓɚɗ 358'200 µ ɏ/ ɗ (ɛɜɑɐɑɗ 1 µɏ/ ɗ) ð ɛɜɑɎɧɤɑəɔɑ Ɏ 358õ200 ɜɌɓ; 

- Toɗɟɚɗ 82'500 µ ɏ/ ɗ (ɛɜɑɐɑɗ 15 µɏ/ ɗ) ð ɛɜɑɎɧɤɑəɔɑ Ɏ 5õ500 ɜɌɓ; 
- ȭɑəɓɚ(Ɍ)ɌəɞɜɌɢɑə 18,1 µɏ/ ɗ (ɛɜɑɐɑɗ 0,1 µɏ/ ɗ) ð ɛɜɑɎɧɤɑəɔɑ Ɏ 181 ɜɌɓ; 

- ȭɑəɓɚ(Ɍ)ɛɔɜɑə 2,23 µɏ/ ɗ (ɛɜɑɐɑɗ 0,01 µɏ/ ɗ) ð ɛɜɑɎɧɤɑəɔɑ Ɏ 223 ɜɌɓ; 
- ȭɑəɓɚ(b)ɠɗɟɚɜɌəɞɑə 2,81 µɏ/ ɗ (ɛɜɑɐɑɗ 0,1 µɏ/ ɗ) ð ɛɜɑɎɧɤɑəɔɑ Ɏ 28 vɜɌɓ; 
- AɘɘɔɌɖ 630 ɘɏ/ ɗ (ɛɜɑɐɑɗ 0,5 ɘɏ/ ɗ) ð ɛɜɑɎɧɤɑəɔɑ Ɏ 1õ260 ɜɌɓ; 

- ȭɚɜ 2'200 µ ɏ/ ɗ (ɛɜɑɐɑɗ 1õ000 Õɏ/ ɗ) ð ɛɜɑɎɧɤɑəɔɑ Ɏ 2,2 ɜɌɓ; 
- Ȳɑɗɑɓɚ 4'500'000 µ ɏ/ ɗ (ɛɜɑɐɑɗ 200 µɏ/ ɗ) ð ɛɜɑɎɧɤɑəɔɑ Ɏ 22õ500 ɜɌɓ; 
- Ƚɞɔɜɚɗ 330 µɏ/ ɗ (ɛɜɑɐɑɗ 25 µɏ/ ɗ) ð ɛɜɑɎɧɤɑəɔɑ Ɏ 13,2 ɜɌɓ; 

- Ȼ-ɖɝɔɗɚɗ 9'000 µ ɏ/ ɗ (ɛɜɑɐɑɗ 10 µɏ/ ɗ) ð ɛɜɑɎɧɤɑəɔɑ Ɏ 900 ɜɌɓ; 
- ȿɏɗɑɎɚɐɚɜɚɐɧ ɚɍɥ. (n-ɏɑɖɝɌə) 530'000 µ ɏ/ ɗ (ɛɜɑɐɑɗ 350 µɏ/ ɗ) ð ɛɜɑɎɧɤɑəɔɑ 

Ɏ 1'514 ɜɌɓ; 
- ȴəɐɑəɚ(1,2,3 -cd)ɛɔɜɑə 0,2 µɏ/ ɗ (ɛɜɑɐɑɗ 0,1 µɏ/ ɗ) ð ɛɜɑɎɧɤɑəɔɑ Ɏ 2 ɜɌɓɌ; 
- ȭɑəɓɚ(ɖ)ɠɗɟɚɜɌəɞɑə 0,256 µ ɏ/ ɗ (ɛɜɑɐɑɗ 0,05 µɏ/ ɗ) ð ɛɜɑɎɧɤɑəɔɑ Ɏ 5,12 ɜɌɓ; 

- ȭɑəɓɚ(g,h,i)ɛɑɜɔɗɑə 0,55 µɏ/ ɗ (ɛɜɑɐɑɗ 0,01 µɏ/ ɗ) ð ɛɜɑɎɧɤɑəɔɑ Ɏ 55 ɜɌɓ; 
- Ȼɔɜɑə 131 µɏ/ ɗ (ɛɜɑɐɑɗ 50 µɏ/ ɗ) ð ɛɜɑɎɧɤɑəɔɑ Ɏ 2,62 ɜɌɓ; 

- Ɂɜɔɝɑə 14,4 µɏ/ ɗ (ɛɜɑɐɑɗ 5 µɏ/ ɗ) ð ɛɜɑɎɧɤɑəɔɑ Ɏ 2,88 ɜɌɓ; 
- IPA ɚɍɥ. 3,5 µɏ/ ɗ (ɛɜɑɐɑɗ 0,1 µɏ/ ɗ) ð ɛɜɑɎɧɤɑəɔɑ Ɏ 35 ɜɌɓ; 
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- 1,2 -ɐɔɡɗɚɜɛɜɚɛɌə 0,32 µɏ/ ɗ (ɛɜɑɐɑɗ 0,15 µɏ/ ɗ) ð ɛɜɑɎɧɤɑəɔɑ Ɏ 2 ɜɌɓɌ; 

- 1,1,2,2, -ɞɜɔɡɗɚɜɩɞɌə 0,84 µɏ/ ɗ (ɛɜɑɐɑɗ 0,05 µɏ/ ɗ) ð ɛɜɑɎɧɤɑəɔɑ Ɏ 17 ɜɌɓ; 
- Ɂɗɚɜɚɠɚɜɘ 0,26 µɏ/ ɗ (ɛɜɑɐɑɗ 0,15 µɏ/ ɗ) ð ɛɜɑɎɧɤɑəɔɑ Ɏ 1,73 ɜɌɓ; 

- Ⱦɜɔɡɗɚɜɩɞɔɗɑə 4,7 µɏ/ ɗ (ɛɜɑɐɑɗ 1,5 µɏ/ ɗ) ð ɛɜɑɎɧɤɑəɔɑ Ɏ 3 ɜɌɓɌ; 
- ɁɗɚɜɔɜɚɎɌəəɧɑ ɌɗɔɠɌɞɔɣɑɝɖɔɑ ɝɚɑɐɔəɑəɔɫ 22 Õɏ/ɗ (ɛɜɑɐɑɗ 10 Õɏ/ɗ) ð 
ɛɜɑɎɧɤɑəɔɑ Ɏ 2,2 ɜɌɓɌ. (49) 
 

Ȯ ɝɞɌɞɨɑ, ɚɛɟɍɗɔɖɚɎɌəəɚɕ Ɏ ɒɟɜəɌɗɑ òAltronovecento ó, ɔɓɎɑɝɞəɧɕ ɩɖɚɗɚɏ ɔ 
ɛɜɚɘɧɤɗɑəəɧɕ ɡɔɘɔɖ Ȱɒɚɜɐɒɚ ȹɑɍɍɔɌ ɛɔɝɌɗ ɚ ɀɚɝɠɚɏɔɛɝɚɎɧɡ ɚɞɡɚɐɌɡ:  

òȮ ɛɑɜɔɚɐ ɝ 1920-ɡ ɏɚɐɚɎ ɐɚ Ȯɞɚɜɚɕ ɘɔɜɚɎɚɕ Ɏɚɕəɧ ɍɧɗɚ ɛɜɚɔɓɎɑɐɑəɚ ɣɞɚ-
ɞɚ ɚɖɚɗɚ ɘɔɗɗɔɚəɌ ɞɚəə, əɚ ɛɜɚɔɓɎɚɐɝɞɎɚ ɚɞɡɚɐɚɎ ɀɚɝɠɚɏɔɛɝɌ ɔɓ 

ɠɚɝɠɚɜɔɞɚɎ ɛɜɚɐɚɗɒɌɗɌɝɨ ɑɥɑ ɖɌɖ ɘɔəɔɘɟɘ 40 ɗɑɞ, é, ɞɌɖ ɣɞɚ ɚɍɥɟɪ ɘɌɝɝɟ 
ɛɜɚɔɓɎɑɐɑəəɧɡ ɚɞɡɚɐɚɎ ɘɚɒəɚ ɚɢɑəɔɞɨ ɖɌɖ ɘɔəɔɘɟɘ ɑɥɑ Ɏ 3-4 ɘɔɗɗɔɚəɌ 
ɞɚəə. Ȯ ɚɍɥɑɕ ɝɗɚɒəɚɝɞɔ ɩɞɚ ɍɚɗɑɑ 4-5 ɘɔɗɗɔɚəɚɎ ɞɚəə ɔɗɚɎ.  

ȶɟɐɌ ɚəɔ ɐɑɗɔɝɨ? Ȼɜɚɞɑɝɞɧ ɛɜɚɞɔɎ ɔɡ ɝɍɜɚɝɌ Ɏ ɘɚɜɑ əɌɣɌɗɔɝɨ ɑɥɑ Ɏ 80-ɡ 
ɏɚɐɌɡ, əɚ ɍɧɗɚ ɍɧ ɎɌɒəɚ ɓəɌɞɨ Ɏɝɑ, ɣɞɚ ɛɜɚɔɝɡɚɐɔɗɚ ɐɚ ɩɞɚɏɚ. Ⱦɑɘ ɍɚɗɑɑ, ɣɞɚ 
ɔɝɛɚɗɨɓɟɑɘɧɑ ɀɚɝɠɚɜɔɞɧ əɑ ɫɎɗɫɪɞɝɫ ɚɐəɚɜɚɐəɧɘɔ ɘɌɞɑɜɔɌɗɌɘɔ; əɌ ɝɌɘɚɘ 

ɐɑɗɑ ɔɡ ɡɔɘɔɣɑɝɖɔɕ ɝɚɝɞɌɎ ɎɌɜɨɔɜɟɑɞ Ɏ ɓɌɎɔɝɔɘɚɝɞɔ ɚɞ ɔɡ ɛɜɚɔɝɡɚɒɐɑəɔɫ 
(ȽɑɎɑɜəɌɫ ȬɠɜɔɖɌ, ȺɖɑɌəɔɫ, ɀɗɚɜɔɐɌ). ȹɌɛɜɔɘɑɜ, ɀɚɝɠɚɜɔɞɧ ɔɓ ɀɗɚɜɔɐɧ 

ɔɘɑɪɞ Ɏɧɝɚɖɚɑ ɝɚɐɑɜɒɌəɔɑ ɟɜɌəɌ (ɔ ɑɏɚ ɛɜɚɔɓɎɚɐəɧɡ ɜɌɐɔɫ ɔ ɞɚɜɔɫ, Ɍ ɞɌɖɒɑ 
ɛɚɝɗɑɐɟɪɥɔɡ ɜɌɐɔɚɌɖɞɔɎəɧɡ ɩɗɑɘɑəɞɚɎ), ɛɚɩɞɚɘɟ Ɏɛɚɗəɑ Ɏɚɓɘɚɒəɚ, ɣɞɚ 
ɜɌɐɔɚɌɖɞɔɎəɧɑ ɩɗɑɘɑəɞɧ ɛɜɔɝɟɞɝɞɎɚɎɌɗɔ ɔ ɛɜɔɝɟɞɝɞɎɟɪɞ Ɏ ɀɚɝɠɚɏɔɛɝɑ, 

ɏɐɑ ɍɧ ɚə əɔ ɍɧɗ ɝɍɜɚɤɑə. 
Ȯ 1980 -ɡ ɏɚɐɌɡ ɛɑɜɑɜɌɍɚɞɖɌ ɀɚɝɠɚɜɔɞɚɎ ɚɝɟɥɑɝɞɎɗɫɗɌɝɨ əɌ ɞɜɑɡ 

ɛɜɑɐɛɜɔɫɞɔɫɡ, Ɏɝɑ ɚəɔ ɍɧɗɔ ɝɎɫɓɌəɧ ɝ Montedison . ȶɚɘɛɌəɔɫ Agrimont  

ɛɜɚɔɓɎɚɐɔɗɌ ɠɚɝɠɚɜəɧɑ ɟɐɚɍɜɑəɔɫ ɝ ɚɍɜɌɓɚɎɌəɔɑɘ 2õ300 ɞ/ɝɟɞɖɔ 
ɀɚɝɠɚɏɔɛɝɌ, ɖɚɞɚɜɧɕ Ɏ ɞɑɣɑəɔɑ ɐɗɔɞɑɗɨəɚɏɚ Ɏɜɑɘɑəɔ ɝɍɜɌɝɧɎɌɗɝɫ Ɏ 

ȬɐɜɔɌɞɔɣɑɝɖɚɑ ȸɚɜɑ. Ausidet  ɛɜɚɔɓɎɚɐɔɗɌ ɠɚɝɠɌɞɧ ɐɗɫ ɘɚɪɥɔɡ ɝɜɑɐɝɞɎ, 
ɛɜɔ ɩɞɚɘ ɚɍɜɌɓɚɎɧɎɌɗɚɝɨ 800 ɞ/ɝɟɞɖɔ ɀɚɝɠɚɏɔɛɝɌ. ȶɚɘɛɌəɔɫ Montefluos  
(Ausimont ), ɖɚɞɚɜɌɫ ɔɓɎɗɑɖɌɗɌ ɠɞɚɜɔɜɚɎɌəəɧɑ ɝɚɑɐɔəɑəɔɫ ɛɚɝɗɑ ɚɍɜɌɍɚɞɖɔ 

ɠɚɝɠɚɜɔɞɚɎ, ɛɜɚɔɓɎɚɐɔɗɌ Ɏ 80 -ɡ ɏɚɐɌɡ 1õ000 ɞ/ɝɟɞɖɔ ɀɞɚɜɏɔɛɝɌéó (50)  
 

4 ɌɎɏɟɝɞɌ 2009 ɏɚɐɌ ɍɧɗ ɔɓɐɌə ȸɔəɔɝɞɑɜɝɖɔɕ ȿɖɌɓ ɚɞəɚɝɔɞɑɗɨəɚ 

òȺɖɚəɣɌɞɑɗɨəɚɏɚ ȻɜɚɑɖɞɌ ɛɚ ɍɚəɔɠɔɖɌɢɔɔ ɐɗɫ ɚɍɑɝɛɑɣɑəɔɫ ɛɚɝɞɚɫəəɚɕ 
ɍɑɓɚɛɌɝəɚɝɞɔ ȻɚɗɔɏɚəɌ, ɝɚɐɑɜɒɌɥɑɏɚ ɀɚɝɠɚɏɔɛɝó, ɛɜɑɐɝɞɌɎɗɑəəɧɕ 

ɖɚɘɛɌəɔɑɕ ISAF  S.p.a. ȺɐəɌɖɚ, ɛɚ ɛɜɚɤɑɝɞɎɔɔ 16 ɗɑɞ ȽɎɌɗɖɌ ɀɚɝɠɚɏɔɛɝɌ 
Ɏɝɑ ɑɥɑ ɐɌɗɑɖɌ ɚɞ ɍɚəɔɠɔɖɌɢɔɔ. (15) 

 

ȿɐɚɍɜɑəɔɫ ɘɚɏɟɞ ɛɜɔɎɑɝɞɔ ɖ ɛɚɎɧɤɑəəɚɘɟ ɎɚɓɐɑɕɝɞɎɔɪ ɑɝɞɑɝɞɎɑəəɚɕ 
ɜɌɐɔɚɌɖɞɔɎəɚɝɞɔ, ɛɚɝɖɚɗɨɖɟ ɠɚɝɠɌɞəɌɫ ɠɜɌɖɢɔɫ ɘɚɒɑɞ ɝɚɐɑɜɒɌɞɨ 
ɓəɌɣɔɞɑɗɨəɧɑ ɟɜɚɎəɔ ɜɌɐɔɚɌɖɞɔɎəɚɝɞɔ.  

 

ȼɌɐɔɚɗɚɏɔɣɑɝɖɚɑ ɎɚɓɐɑɕɝɞɎɔɑ ɟɐɚɍɜɑəɔɕ ɝɎɫɓɌəɚ ɝ Ɏɧɝɚɖɚɕ ɖɚəɢɑəɞɜɌɢɔɑɕ 
ɟɜɌəɌ 238 Ɏ ɠɚɝɠɚɜɔɞɌɡ ɔ ɑɏɚ ɛɜɚɔɓɎɚɐəɧɡ. ȽɟɥɑɝɞɎɟɪɞ əɑɖɚɞɚɜɧɑ ɜɌɕɚəɧ, 

ɏɐɑ ɓɌɡɚɜɚəɑəɧ ɚɞɡɚɐɧ ɀɚɝɠɚɏɔɛɝɌ, ɖɚɞɚɜɧɑ ɘɚɏɟɞ ɛɜɑɐɝɞɌɎɗɫɞɨ 
ɛɚɞɑəɢɔɌɗɨəɧɕ ɔɝɞɚɣəɔɖ ɎɚɓɐɑɕɝɞɎɔɫ əɌ əɌɝɑɗɑəɔɑ. ȹɌ ɝɑɏɚɐəɫɤəɔɕ ɐɑəɨ 

ɡɜɌəɔɗɔɥɌ ɠɚɝɠɚɏɔɛɝɌ ɔɘɑɪɞɝɫ Ɏ Ȯɑəɑɞɚ, əɌ Ƚɔɢɔɗɔɔ ɔ ȽɌɜɐɔəɔɔ, 
ɝɟɥɑɝɞɎɟɑɞ ɛɜɚɘɧɤɗɑəəɌɫ ɓɚəɌ Ɏ ȶɌɗɌɍɜɔɔ, ɏɐɑ ɛɜɚɔɓɎɚɐɔɗɌɝɨ ɠɚɝɠɚɜəɌɫ 
ɖɔɝɗɚɞɌ, ɔ ɑɥɑ ɚɐəɌ Ɏ ȷɔɏɟɜɔɔ. ȳɌɎɚɐɧ Ɏ Ȯɑəɑɞɚ ɔ əɌ Ƚɔɢɔɗɔɔ ɛɜɚɔɓɎɚɐɔɗɔ 

ɟɐɚɍɜɑəɔɫ, Ɏ ȽɌɜɐɔəɔɔ ɔ ȶɌɗɌɍɜɔɔ - ɘɚɪɥɔɑ ɝɜɑɐɝɞɎɌ.  
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Ȯ əɑɖɚɞɚɜɧɡ ɝɔɞɟɌɢɔɫɡ, ɛɜɑɒɐɑ, ɣɑɘ ɝɞɜɚɔɞɨ ɝɎɌɗɚɣəɧɕ Ȼɚɗɔɏɚə, 

ɀɚɝɠɚɏɔɛɝ əɌɛɜɫɘɟɪ ɝɍɜɌɝɧɎɌɗɝɫ Ɏ ɘɚɜɑ (Ɏ Ȱɒɑɗɑ ɐɚ 1981 ɏɚɐɌ, Ɏ ȶɜɚɞɚəɑ) 
ɔɗɔ ɎɧɎɚɓɔɗɝɫ Ɏ ɚɞɖɜɧɞɚɑ ɘɚɜɑ (ȸɌɜɏɑɜɌ).  

 

Ȯ 2013  ɏɚɐɟ ɚɜɏɌəɔɓɌɢɔɫ Greenpeace  ɝɚɚɍɥɔɗɌ, ɣɞɚ Ɏ ȶɔɞɌɑ ɚɐəɌ 
ɏɔɏɌəɞɝɖɌɫ ɖɚɘɛɌəɔɫ ɟɎɑɗɔɣɔɗɌ ɛɜɚɔɓɎɚɐɝɞɎɚ ɠɚɝɠɚɜəɧɡ ɟɐɚɍɜɑəɔɕ əɌ 40 

% ɛɚ ɝɜɌɎəɑəɔɪ ɝ 2001 ɏɚɐɚɘ, Ɍ ɚɞɡɚɐɧ ɛɜɚɔɓɎɚɐɝɞɎɌ, ɀɚɝɠɚɏɔɛɝ, ɖɚɞɚɜɧɕ 
ɝɔɗɨəɚ ɓɌɏɜɫɓəɫɑɞ ɚɖɜɟɒɌɪɥɟɪ ɝɜɑɐɟ, ɝɚɝɞɌɎɗɫɪɥɔɑ 300 ɘɔɗɗɔɚəɚɎ ɞɚəə, 
ɞɚ ɑɝɞɨ ɍɚɗɑɑ 200 ɖɏ əɌ ɚɐəɚɏɚ ɒɔɞɑɗɫ, ɍɧɗɔ ɝɍɜɚɤɑəɧ Ɏ ɓɑɗɑəɚɕ ɓɚəɑ ɝɑɗɨɝɖɚɕ 

ɘɑɝɞəɚɝɞɔ ɔɗɔ Ɏɍɗɔɓɔ ɘɑɝɞəɧɡ ɐɑɜɑɎɑəɨ. (51) 
 

Ȯ ɜɌɘɖɌɡ ɛɑɜɔɘɑɞɜɚɎ ɝɟɥɑɝɞɎɟɪɥɔɡ ɞɑɜɜɔɞɚɜɔɕ S.I .N. ɜɌɝɛɚɗɚɒɑəɧ 

ɓɌɎɚɐɧ ɛɚ ɛɜɚɔɓɎɚɐɝɞɎɟ ɠɚɝɠɚɜəɚɕ ɖɔɝɗɚɞɧ/ ɠɚɝɠɌɞəɧɡ ɟɐɚɍɜɑəɔɕ: ɩɞɚ 
S.I .N. Ɏ Ȼɚɜɞɚ-ȸɌɜɏɑɜɌ, Ɏ ɏ.ȼɌɎɑəəɌ, Ɏ ɏ.Ȼɜɔɚɗɚ, Ɏ ɏ.Ȼɚɜɞɚ-Ⱦɚɜɜɑɝ, Ɏ 

ɏ.ȶɜɚɞɚəɑ, Ɏ ɏ.ȰɒɑɗɌ, Ɏ ɏ.ɀɌɗɨɖɚəɌɜɌ-ȸɌɜɔɞɞɔɘɌ ɔ ɐɜ. ȻɜɌɖɞɔɣɑɝɖɔ Ɏɝɑ 
ɚəɔ ɝɞɜɌɐɌɪɞ ɚɞ ɓɌɡɚɜɚəɑəɔɕ ɀɚɝɠɚɏɔɛɝɚɎɧɡ ɚɞɡɚɐɚɎ. ȶ əɌɣɌɗɟ 1990 -ɡ 
ɏɚɐɚɎ ɛɜɚɔɓɎɚɐɝɞɎɚ ɍɧɗɚ ɚɝɞɌəɚɎɗɑəɚ. 

 

ɀɚɝɠɚɜɔɞ ɌɠɜɔɖɌəɝɖɚɏɚ ɛɜɚɔɝɡɚɒɐɑəɔɫ (ȸɌɜɚɖɖɚ, Ⱦɟəɔɝ, Ⱦɚɏɚ) ɍɧɗ 
əɌɔɍɚɗɑɑ ɔɝɛɚɗɨɓɟɑɘɧɘ ɠɚɝɠɌɞəɧɘ ɘɔəɑɜɌɗɚɘ əɌ ɔɞɌɗɨɫəɝɖɔɡ ɓɌɎɚɐɌɡ ɛɚ 

ɛɜɚɔɓɎɚɐɝɞɎɟ ɠɚɝɠɚɜəɚɕ ɖɔɝɗɚɞɧ (ɛɜɚɢɑɝɝ ȻɜɌɕɚə). Ȼɜɚɢɑɝɝ ɓɌɖɗɪɣɌɑɞɝɫ 
Ɏ ɜɑɌɖɢɔɔ ɠɚɝɠɚɜɔɞɚɎ (ɠɚɝɠɌɞɚɎ ɖɌɗɨɢɔɫ) ɝ ɖɚəɢɑəɞɜɔɜɚɎɌəəɚɕ ɝɑɜəɚɕ 
ɖɔɝɗɚɞɚɕ, Ɏ ɜɑɓɟɗɨɞɌɞɑ ɖɚɞɚɜɚɕ ɚɍɜɌɓɟɑɞɝɫ ɠɚɝɠɚɜəɌɫ ɖɔɝɗɚɞɌ ɔ ɝɟɗɨɠɌɞ 

ɖɌɗɨɢɔɫ (ɏɔɛɝ).  
Ȯ əɑɖɚɞɚɜɧɡ ɝɗɟɣɌɫɡ ɀɚɝɠɚɏɔɛɝ ɝɍɜɌɝɧɎɌɗɝɫ əɌ ȽɎɌɗɖɔ ɛɚɐ ɚɞɖɜɧɞɧɘ 

əɑɍɚɘ (Ȼɔɗɔ ɔ ȶɌɘɛɌɗɨɞɚ Ɏ ȸɌɜɏɑɜɑ, Ȼɜɔɚɗɚ, Ȼɚɜɞɚ-Ⱦɚɜɜɑɝ, ȰɒɑɗɌ - ɛɚɝɗɑ 
1981 ɏɚɐɌ). (52)  

 

ȹɌ ȿɣɌɝɞɖɑ 17 ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ȶɚɘɛɗɑɖɝɌ ɖɚɘɛɌəɔɫ Syndial  ɔɘɑɗɌ 
ɟɝɞɌəɚɎɖɟ ɛɚ ɛɜɚɔɓɎɚɐɝɞɎɟ ɌɖɜɔɗɚəɔɞɜɔɗɌ, ɖɚɞɚɜɌɫ ɍɧɗɌ ɓɌɛɟɥɑəɌ Ɏ 
ɩɖɝɛɗɟɌɞɌɢɔɪ Ɏ 1974  ɏɚɐɟ ɔ ɓɌɖɜɧɞɌ Ɏ 2002 ɏɚɐɟ. (ȼɔɝɟəɚɖ 25)  

ȴɝɝɗɑɐɚɎɌəɔɫ, ɛɜɚɎɑɐɑəəɧɑ əɌ ȿɣɌɝɞɖɑ 17ɝ 2001  ɛɚ 2005  ɏɚɐɧ, ɛɚɖɌɓɌɗɔ 
ɛɜɑɎɧɤɑəɔɑ əɚɜɘɌɞɔɎɚɎ ȻȰȶ Ɏ ɛɚɣɎɌɡ ɛɚ ɗɑɏɖɔɘ ɟɏɗɑɎɚɐɚɜɚɐɌɘ CÒ12  ɔ 

ɞɫɒɑɗɧɘ ɟɏɗɑɎɚɐɚɜɚɐɌɘ C>12, Ɍ ɞɌɖɒɑ ɛɚ ɌɜɚɘɌɞɔɣɑɝɖɔɘ ɚɜɏɌəɔɣɑɝɖɔɘ 
ɝɚɑɐɔəɑəɔɫɘ (ɍɑəɓɚɗ, ɩɞɔɗɍɑəɓɚɗ ɔ ɖɝɔɗɚɗ).  

 

 
 
 
 

49. Verbale della Conferenza di Servizi convocata presso MATTM, Sito di Interesse Nazionale 

GELA, 23.07.2009, 137 pp.  

50.Con che cosa han no inquinato? Giorgio Nebbia, 8 pp., 
https://www.fondazionemicheletti.eu/contents/documentazione/archivio/Altronovecento/Arc.

Alt ronovecento.10.15.pdf  
51.Cina, allarme fosfogessi: i concimi sono una òbomba ad orologeriaó 

      https://www.ecoblog.it/post/61617/ cina -allarme -fosfogessi -i-concimi -sono-una -bomba -ad-

orologeria/ 02.04.2013  
52. ISPRA, Siti contaminati: Caratterizzazione, Bonifica e Analisi di Rischio, Interventi in aree 

contaminate da NORM (Naturally Occurring Radioactive Materials), Analisi di casi st udio 

Leandro Magro, 25 pp.  

 
 

https://www.fondazionemicheletti.eu/contents/documentazione/archivio/Altronovecento/Arc.Altronovecento.10.15.pdf
https://www.fondazionemicheletti.eu/contents/documentazione/archivio/Altronovecento/Arc.Altronovecento.10.15.pdf
https://www.ecoblog.it/post/61617/cina-allarme-fosfogessi-i-concimi-sono-una-bomba-ad-orologeria/02.04.2013
https://www.ecoblog.it/post/61617/cina-allarme-fosfogessi-i-concimi-sono-una-bomba-ad-orologeria/02.04.2013
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ȸɚəɔɞɚɜɔəɏ ɛɚɐɓɑɘəɧɡ Ɏɚɐ ɛɚɐ ɟɝɞɌəɚɎɖɌɘɔ əɌ ȿɣɌɝɞɖɑ 17, ɛɜɚɎɑɐɑəəɧɕ 

Ɏ 2014  ɏɚɐɟ, ɎɧɫɎɔɗ 17 ɛɜɑɎɧɤɑəɔɕ ɛɚ ɝɟɗɨɠɌɞɌɘ, əɔɞɜɔɞɌɘ, ɍɚɜɟ, 
ɘɧɤɨɫɖɟ, ɒɑɗɑɓɟ, ɘɌɜɏɌəɢɟ, ɍɑəɓɚɗɟ, ɞɚɗɟɚɗɟ, ɩɞɔɗɍɑəɓɚɗɟ ɔ p-ɖɝɔɗɚɗɟ, 

ɍɑəɓɚ(Ɍ)ɌəɞɜɌɢɑəɟ, Ɏɔəɔɗɡɗɚɜɔɐɟ, 1,1 -ɐɔɡɗɚɜɩɞɔɗɑəɟ, ɚɍɥɔɘ 
ɟɏɗɑɎɚɐɚɜɚɐɌɘ (Ɏ ɛɑɜɑɝɣɑɞɑ əɌ n-ɏɑɖɝɌə). (24, 38, 53, 54, 55, 56, 57)  

 

5.3.  ȽɎɌɗɖɌ ɃȴȻȺȷȷȬ  
ȽɢɑəɌɜɔɕ, ɖɚɞɚɜɧɕ ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ ɩɖɚɗɚɏɔɣɑɝɖɔɑ ɍɚɘɍɧ, ɞɌɖɔɑ ɖɌɖ 

ȽɎɌɗɖɔ ɃɔɛɚɗɗɌ ɔ ȸɌɜɌɍɟɝɖɌ, ɛɜɔəɌɐɗɑɒɌɎɤɔɑ ɚɐəɚɘɟ ɔ ɞɚɘɟ ɒɑ ɎɗɌɐɑɗɨɢɟ, 

ɫɎɗɫɑɞɝɫ ɌɛɚɖɌɗɔɛɞɔɣɑɝɖɔɘ: ɚɏɜɚɘəɧɑ ɏɗɟɍɚɖɔɑ ɜɑɓɑɜɎɟɌɜɧ ɓɌɛɚɗəɑəɧ 
ɝɘɚɗɚɕ ɔ ɟɏɗɑɎɚɐɚɜɚɐɌɘɔ. ȽɎɌɗɖɔ ɛɜɚɐɚɗɒɌɪɞ ɚɖɌɓɧɎɌɞɨ ɚɏɜɚɘəɚɑ əɑɏɌɞɔɎəɚɑ 

ɎɚɓɐɑɕɝɞɎɔɑ əɌ ɚɖɜɟɒɌɪɥɟɪ ɝɜɑɐɟ. ȻɑɜɎɧɕ ɛɜɚɑɖɞ ɛɚ ɚɍɑɝɛɑɣɑəɔɪ 
ɍɑɓɚɛɌɝəɚɝɞɔ ɘɟɝɚɜəɚɏɚ ȻɚɗɔɏɚəɌ ɃɔɛɚɗɗɌ ɍɧɗ ɝɚɓɐɌə Ɏ 2007  ɏɚɐɟ. 
ȸɟəɔɢɔɛɌɗɔɞɑɞ ɏɚɜɚɐɌ ȰɒɑɗɌ ɞɜɑɍɟɑɞ ɍɚəɔɠɔɖɌɢɔɔ ȽɎɌɗɖɔ, ɏɐɑ ɔɘɑɑɞ ɘɑɝɞɚ  

ɍɑɝɛɜɑɢɑɐɑəɞəɌɫ ɛɚ ɘɌɝɤɞɌɍɌɘ ɩɖɚɗɚɏɔɣɑɝɖɌɫ ɖɌɞɌɝɞɜɚɠɌ.  
 

ȽɎɌɗɖɌ ɃɔɛɚɗɗɌ ɍɧɗɌ ɎɖɗɪɣɑəɌ Ɏ ɛɑɜɔɘɑɞɜ S.I .N. ȰɒɑɗɌ, ɛɚɐɗɑɒɌɥɔɕ 

ɍɚəɔɠɔɖɌɢɔɔ.  
ȻɜɚɎɑɐɑəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɐɞɎɑɜɐɔɗɔ ɚɞɝɟɞɝɞɎɔɑ ɏɔɐɜɚɔɓɚɗɫɢɔɔ, 

ɛɚɎɜɑɒɐɑəɔɑ ɏɜɟəɞɌ, ɐɚɝɞɟɛəɚɝɞɨ ɞɑɜɜɔɞɚɜɔɔ ɐɗɫ ɎɧɛɌɝɌ ɝɖɚɞɌ. 
 

òɉɞɚ ɞɫɒɑɗɚɑ əɌɝɗɑɐɔɑ, - ɏɚɎɚɜɫɞ ɘɩɜ ɏɚɜɚɐɌ ȰɒɑɗɌ ȯɜɑɖɚ ɔ ɔəɒɑəɑɜ 

ȶɚɝɑəɞɔəɚ, - ɔ ɛɜɚɢɑɝɝ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɍɟɐɑɞ ɐɚɗɏɔɘ ɔ ɝɗɚɒəɧɘ. é ɉɞɚ, 
Ɏɑɜɚɫɞəɚ, ɚɐəɌ ɔɓ ɝɌɘɧɡ ɞɜɟɐəɧɡ ɓɌɐɌɣ əɧəɑɤəɑɕ ɌɐɘɔəɔɝɞɜɌɢɔɔ, əɚ 
ɛɜɚɍɗɑɘɌ əɌɝɞɚɗɨɖɚ ɝɑɜɨɑɓəɌ ɔ əɑɚɞɗɚɒəɌ, ɣɞɚ əɌɘ əɟɒəɚ ɝ ɣɑɏɚ-ɞɚ əɌɣɔəɌɞɨó. 

(58, 59)  
 
 

 
 
 
 

 
 
 
 

53. Decommissioning dellõImpianto ISAF Gela (CL) (Impianto di produzione acido fosforico e 

derivati) Sandro Olivieri ð Syndial S.p.A. Le bonifiche radio logiche in ambito industriale e 

ambientale in Italia: esperienze, problemi, prospettive Giornata di Studio AIRP 21 settembre 

2018 RemTechExpo 2018 (19, 20, 21 Settembre) FerraraFiere , www.remtechexpo.com , 41 pp  

54.Decommissioning e trattamento rifiuti in presenza di TENORM ð ISAF Gela, Ing. Federico Gabelli 

ð Eni Rewind, Ecomondo, 04.11.2020, 31 pp., Presentazione st andard di PowerPoint 
(recoverweb.it)  

55.Il percolato dellõex discarica fosfogessi nel torrente Valle Priolo, arriva prescrizione per imputati, 

1 Ottobre 2019, https://www.quotidianodigela.it/il -percolato -dellex -discarica -fosfogessi -nel -

torrente -valle -priolo -arriva -prescrizione -per -imputati/  

56. https://www.focus.it/site_stored/old_fileflash/inquinamento/italia_speciale/fosfogessi_popup
.html ,FOSFOGESSI RADIOATTIVI   

57.Lõacqua potabile e la discarica fosfogessi, 11.4.2010, https://www.u -

series.com/index.php?page=depositi_fertilizzanti  

58. Bonifica discariche esaurite delle C.de Cipolla e Marubasca, sopralluogo del Sindaco di Gela , 

https://www.radiosole.eu/radiosole -notizie/5007 -bonifica -discariche -esaurite -delle -c-de-

cipolla -e-marubasca, -sopralluogo -del-sindaco -di -gela.html , 19 settembre 2020  
59. Ex discarica Cipollina ad alto rischio, percolato nei terreni: dopo anni servono lavori, 19 

Settembre 2020, https://www.quotidianodigela.it/ex -discarica -cipollina -a-rischio -percolat o-

nei -terreni -dopo -anni -servono -lavori/  

 

http://www.remtechexpo.com/
https://www.recoverweb.it/wp-content/uploads/StatiGeneraliDemolizioni_EniRewind.pdf
https://www.recoverweb.it/wp-content/uploads/StatiGeneraliDemolizioni_EniRewind.pdf
https://www.quotidianodigela.it/il-percolato-dellex-discarica-fosfogessi-nel-torrente-valle-priolo-arriva-prescrizione-per-imputati/
https://www.quotidianodigela.it/il-percolato-dellex-discarica-fosfogessi-nel-torrente-valle-priolo-arriva-prescrizione-per-imputati/
https://www.focus.it/site_stored/old_fileflash/inquinamento/italia_speciale/fosfogessi_popup.html
https://www.focus.it/site_stored/old_fileflash/inquinamento/italia_speciale/fosfogessi_popup.html
https://www.u-series.com/index.php?page=depositi_fertilizzanti
https://www.u-series.com/index.php?page=depositi_fertilizzanti
file:///E:/FILE_B_09.05.2015/B_TATIANA_MIKHAEVITCH_PC_MIKHA/MY_SITES/SITO_ECOLOGY/IN_PREPARAZIONE/57_SIN%20GELA/GELA_Biancavilla_Milazzo/Capitoli/5.DISCARICHE/Bonifica%20discariche%20esaurite%20delle%20C.de%20Cipolla%20e%20Marubasca,%20sopralluogo%20del%20Sindaco%20di%20Gela
https://www.radiosole.eu/radiosole-notizie/5007-bonifica-discariche-esaurite-delle-c-de-cipolla-e-marubasca,-sopralluogo-del-sindaco-di-gela.html
https://www.radiosole.eu/radiosole-notizie/5007-bonifica-discariche-esaurite-delle-c-de-cipolla-e-marubasca,-sopralluogo-del-sindaco-di-gela.html
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5.4.  ȽɎɌɗɖɌ əɌ ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ 

ȽɎɌɗɖɔ əɌ ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ ɔ ȸɌɜɌɍɟɝɖɌ Ɏ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ 
ɫɎɗɫɪɞɝɫ ɍɑɝɡɚɓəɧɘɔ ɚɍɦɑɖɞɌɘɔ, ɜɌəɑɑ ɔɘɔ ɟɛɜɌɎɗɫɗ ɏ-ə ɃɔɛɚɗɗɌ, ɖɚɞɚɜɧɕ 

ɟɘɑɜ Ɏ 2005 ɏɚɐɟ.  
ȻɗɚɥɌɐɨ ȽɎɌɗɖɔ əɌ ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ ɝɚɝɞɌɎɗɫɑɞ ɚɖɚɗɚ 10 

ɏɑɖɞɌɜɚɎ. (ȼɔɝɟəɚɖ 26) 
 

 
ȼɔɝɟəɚɖ 26. ȽɎɌɗɖɌ əɌ ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ. (60) 

 

Ȯ ɐɚɖɟɘɑəɞɌɗɨəɚɘ ɠɔɗɨɘɑ ȼɚɍɑɜɞɧ ȸɌɜɔɗɗɔ ɔ ȰɒɚɎɌəəɔ ȸɌɜɌəɚ 
ɛɜɚɐɚɗɒɔɞɑɗɨəɚɝɞɨɪ 1,37  ɘɔə, ɛɚɖɌɓɌəəɚɘ əɌ ɖɌəɌɗɑ RAI  14.11.2019 ɏ., 

ɜɌɝɝɖɌɓɧɎɌɑɞɝɫ ɚ ȼɑɖɑ Ȱɔɜɔɗɗɚ, ɛɚ ɖɚɞɚɜɚɕ ɛɜɚɛɗɧɎɌɪɞ Ɏ ɝɞɚɜɚəɟ ɘɚɜɫ 
ɞɚɛɗɔɎəɧɑ ɍɚɣɖɔ, ɡɚɗɚɐɔɗɨəɔɖɔ, ɞɑɛɗɔɣəɧɑ ɚɞɡɚɐɧ... Ȯɚɖɜɟɏ ɟɝɞɨɫ ɜɑɖɔ 

ɜɌɝɛɚɗɚɒɑəɚ əɑɝɖɚɗɨɖɚ əɑɓɌɖɚəəɧɡ ɝɎɌɗɚɖ ɝ ɚɛɌɝəɧɘɔ ɚɞɡɚɐɌɘɔ, ɘɟɝɚɜ, 
ɍɜɚɤɑəəɧɕ əɌ ɟɗɔɢɑ, Ɍ ɓɌɞɑɘ ɛɚɐɚɒɒɑəəɧɕ. ȳɐɑɝɨ ɑɝɞɨ Ɏɝɑ: ɏɜɫɓɨ, Ɍɝɍɑɝɞ, 
ɏɚɜɫɥɔɕ ɛɗɌɝɞɔɖ ɔɓ ɞɑɛɗɔɢ, ɚɛɌɝəɧɑ ɝɛɑɢɔɌɗɨəɧɑ ɚɞɡɚɐɧ, əɑɓɌɖɚəəɚ 

ɓɌɡɚɜɚəɑəəɧɑ əɌ ȽɎɌɗɖɑ ȬɖɌɞɑ ɛɗɚɥɌɐɨɪ 10'000  ɘ2. 
 

ȹɑɛɚɐɌɗɑɖɟ ɚɞ ȽɎɌɗɖɔ əɌɡɚɐɔɞɝɫ Ȼɜɔɜɚɐəɧɕ ȳɌɛɚɎɑɐəɔɖ ȭɔɎɨɑɜɑ-ɐɔ-

ȰɒɑɗɌ.  
ȹɌ ɛɜɚɞɫɒɑəɔɔ ɍɚɗɑɑ 20 ɗɑɞ ɒɌɗɚɍɧ ɐɔɜɑɖɞɚɜɌ ȳɌɛɚɎɑɐəɔɖɌ ɚɝɞɌɪɞɝɫ ɍɑɓ 

ɎəɔɘɌəɔɫ.  
 
 
 

 
 

60. Gela, si va verso la  bonifica delle discariche Cipolla, 23 Luglio 2024, https://qds.it/gela -si-va-

verso-la-bonifica -delle -discariche -cipolla/  
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ȳɌɛɚɎɑɐəɔɖ ȭɔɎɨɑɜɑ-ɐɔ-ȰɒɑɗɌ ɩɞɚ ȺɌɓɔɝ, əɌɡɚɐɫɥɔɕɝɫ ɛɚɐ ɓɌɥɔɞɚɕ ȱȽ, 

ɚɐəɌɖɚ, ɜɧɍɌ ɞɌɘ əɑ ɘɚɒɑɞ Ɏɧɒɔɞɨ ɔɓ-ɓɌ ɞɚɖɝɔɣəɧɡ ɎɑɥɑɝɞɎ, ɛɑɜɑəɚɝɔɘɧɡ 
ɞɑɣɑəɔɫɘɔ. ȭɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɟɐɚɍɜɑəɔɕ ɔ ɛɑɝɞɔɢɔɐɚɎ əɌ ɛɑɝɣɌəɧɡ ɛɚɣɎɌɡ 

ɔɘɑɪɞ ɞɑəɐɑəɢɔɪ ɛɜɚɝɌɣɔɎɌɞɨɝɫ Ɏ Ɏɚɐɚəɚɝəɧɑ ɏɚɜɔɓɚəɞɧ... ȳɐɑɝɨ ɑɝɞɨ 
ɛɑɜɑɜɌɍɚɞɌəəɧɕ ɔ əɑɛɑɜɑɜɌɍɚɞɌəəɧɕ ɛɗɌɝɞɔɖ, ɝɚɒɒɑəəɧɕ ɛɗɌɝɞɔɖ... Ȯɝɑ, ɣɞɚ 
ɓɐɑɝɨ ɛɜɚɔɝɡɚɐɔɞ, əɌɡɚɐɔɞɝɫ Ɏəɑ ɜɌɘɚɖ ɓɌɖɚəɚɐɌɞɑɗɨɝɞɎɌ ɔɞɌɗɨɫəɝɖɚɏɚ 

ɏɚɝɟɐɌɜɝɞɎɌ ɔ ȱȽ. ɉɞɚ əɔɣɨɫ ɓɑɘɗɫ. ȭɔɎɨɑɜɑ-ɐɑ-ȰɒɑɗɌ ð ɩɞɚ ôȳɑɘɗɫ 

ȻɚɒɌɜɚɎõ* . (ȼɔɝɟəɖɔ 27, 28, 29) (61) 
 

 
ȼɔɝɟəɚɖ 27. ȻɗɌɝɞɔɖɚɎɧɑ ɛɚɒɌɜɧ ɔ ɓɌɏɜɫɓəɑəəɧɑ ɏɜɟəɞɚɎɧɑ Ɏɚɐɧ, ȭɔɎɨɑɜɑ-

ɐɔ-ȰɒɑɗɌ ɩɞɚ ôȳɑɘɗɫ ȻɚɒɌɜɚɎõ (61) 

 
 
 

 
 

 
 
 

 
 
 

 
 

 
 
 

*Ⱦɑɜɘɔə õȳɑɘɗɫ ȻɚɒɌɜɚɎõ əɑɚɠɔɢɔɌɗɨəɚ ɛɜɔəɫɞ Ɏ ȴɞɌɗɔɔ ɐɗɫ ɚɍɚɓəɌɣɑəɔɫ ɞɑɜɜɔɞɚɜɔɕ Ɏ 

ȺɍɗɌɝɞɔ ȶɌɘɛɌəɔɫ, ɔɓɎɑɝɞəɧɡ ɓɌɏɜɫɓəɑəɔɑɘ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ ɔɓ-ɓɌ əɑɓɌɖɚəəɚɏɚ ɝɍɜɚɝɌ 
ɞɚɖɝɔɣəɧɡ ɚɞɡɚɐɚɎ ɔ ɎɚɓəɔɖɌɪɥɔɡ Ɏ ɜɑɓɟɗɨɞɌɞɑ ɩɞɚɏɚ ɛɚɒɌɜɚɎ. 

 
61.Roghi di plastica e falda inq uinata, il Biviere di Gela "Terra dei fuochi", 

https://www.rainews.it/tgr/sicilia/vid eo/2019/11/sic -roghi -plastica -falda -inquinata -biviere -

gela-terra -dei-fuochi -0213e09a -e239 -4d31 -b4bd -fdeac1d8c7b7.html ,  14/11/2019  
 

https://www.rainews.it/tgr/sicilia/video/2019/11/sic-roghi-plastica-falda-inquinata-biviere-gela-terra-dei-fuochi-0213e09a-e239-4d31-b4bd-fdeac1d8c7b7.html
https://www.rainews.it/tgr/sicilia/video/2019/11/sic-roghi-plastica-falda-inquinata-biviere-gela-terra-dei-fuochi-0213e09a-e239-4d31-b4bd-fdeac1d8c7b7.html
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ȼɔɝɟəɚɖ 28. ȻɗɌɝɞɔɖɚɎɧɑ ɛɚɒɌɜɧ ɔ ɓɌɏɜɫɓəɑəəɧɑ ɏɜɟəɞɚɎɧɑ Ɏɚɐɧ, ȭɔɎɨɑɜɑ-

ɐɔ-ȰɒɑɗɌ ɩɞɚ ôȳɑɘɗɫ ȻɚɒɌɜɚɎõ (61) 
 

 
ȼɔɝɟəɚɖ 29. ȻɗɌɝɞɔɖɚɎɧɑ ɛɚɒɌɜɧ ɔ ɓɌɏɜɫɓəɑəəɧɑ ɏɜɟəɞɚɎɧɑ Ɏɚɐɧ, ȭɔɎɨɑɜɑ-

ɐɔ-ȰɒɑɗɌ ɩɞɚ ôȳɑɘɗɫ ȻɚɒɌɜɚɎõ (61) 
 

9 əɚɫɍɜɫ 2018 ɏɚɐɌ əɌ ɖɌəɌɗɑ RAIPLAY  Ɏ ɛɜɚɏɜɌɘɘɑ NEMO  ɍɧɗ ɛɚɖɌɓɌə 8-

ɘɔəɟɞəɧɕ ɐɚɖɟɘɑəɞɌɗɨəɧɕ ɠɔɗɨɘ ȸɌɜɖɚ ȸɌɕɝɌəɚ ɚ ɓɌɏɜɫɓəɑəɔɔ ɞɑɜɜɔɞɚɜɔɔ 
ɜɌɎəɔəɧ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ ɔ əɑɓɌɖɚəəɚɘ ɝɍɜɚɝɑ ɚɞɡɚɐɚɎ, Ɏ ɞɚɘ ɣɔɝɗɑ ɚɛɌɝəɧɡ, 

ɔɓ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ ȰɒɑɗɌ.  
ȯɚɎɚɜɔɞ ȽɌɗɨɎɌɞɚɜɑ ȺɜɌɘɔ, ɣɑɗɚɎɑɖ, ɖɚɞɚɜɧɕ əɌ ɛɜɚɞɫɒɑəɔɔ ɘəɚɏɔɡ ɗɑɞ 

ɛɚɝɎɫɞɔɗ ɝɑɍɫ ɜɌɝɝɗɑɐɚɎɌəɔɪ ɩɖɚɗɚɏɔɣɑɝɖɚɕ ɖɌɞɌɝɞɜɚɠɧ ɏ.ȰɒɑɗɌ, ɍɧɎɤɔɕ 

ɘɌɜɤɌɗ ɍɑɜɑɏɚɎɚɕ ɚɡɜɌəɧ ɝ ɠɟəɖɢɔɫɘɔ ɝɟɐɑɍəɚɕ ɛɚɗɔɢɔɔ: 
òȳɐɑɝɨ ɓɌɡɚɜɚəɑəɔɑ ɚɞɡɚɐɚɎ, ɝɍɜɚɝ ɚɝɞɌɞɖɚɎ ɛɑɜɑɜɌɍɚɞɖɔ əɑɠɞɔ Ɏ ɘɚɜɑ - 

ɚɍɧɣəɚɑ ɐɑɗɚ. é ȶ ɝɑɎɑɜɟ ɚɞ ȹȻȳ ɑɝɞɨ ɐɎɑ ɍɚɗɨɤɔɑ ɫɘɧ, ɚɣɑəɨ ɛɚɡɚɒɔɑ əɌ 
ɣɑɜəɧɑ ɐɧɜɧéó  
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ȲɟɜəɌɗɔɝɞ Ɏɘɑɝɞɑ ɝ ɔəɞɑɜɎɨɪɔɜɟɑɘɧɘ ɚɖɌɓɧɎɌɪɞɝɫ ɛɑɜɑɐ ɚɞɖɜɧɞɚɕ 

ɝɎɌɗɖɚɕ. òȳɐɑɝɨ ɝɍɜɚɤɑəɧ ɚɝɞɌɞɖɔ ɟɏɗɑɎɚɐɚɜɚɐɚɎ, ɚɞɡɚɐɧ ɐɑɫɞɑɗɨəɚɝɞɔ 
ɓɌɎɚɐɌó, - ɛɜɚɐɚɗɒɌɑɞ ȺɜɌɘɔ. - ȴ ɩɞɚ Ɏɝɑ ɍɑɓ ɖɌɖɚɕ-ɗɔɍɚ ɏɔɐɜɚɔɓɚɗɫɢɔɔ ɐəɌ, 

ɛɜɔ ɛɜɫɘɚɘ ɖɚəɞɌɖɞɑ ɝ ɓɑɘɗɑɕ, ɞɚɖɝɔɣəɧɑ ɎɑɥɑɝɞɎɌ ɘɚɏɟɞ ɝɎɚɍɚɐəɚ Ɏɧɐɑɗɫɞɨ 
ɠɔɗɨɞɜɌɞ Ɏ Ɏɚɐɚəɚɝəɧɕ ɏɚɜɔɓɚəɞ... ɉɞɚ Ɏɝɑ ɍɧɗɚ Ɏ əɚɜɘɑ Ɏɑɥɑɕ...ó  
ȻɜɚɐɚɗɒɌɫ ɔɐɞɔ ɛɚ ɓɑɗɑəɚɘɟ ɛɚɗɪ, ɚəɔ ɚɖɌɓɧɎɌɪɞɝɫ ɟ ɫɘ ɝ ɓɌɡɚɜɚəɑəəɧɘɔ 

ɔ ɛɚɖɜɧɞɧɘɔ ɞɜɌɎɚɕ ɚɞɡɚɐɌɘɔ. (ȼɔɝɟəɚɖ 30) (62) 
 

 
ȼɔɝɟəɚɖ 30.  ȹɑɗɑɏɌɗɨəɌɫ ɝɎɌɗɖɌ əɌ ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ. (62) 

 

ȺɜɏɌəɔɓɌɢɔɫ ȷɑɏɌɘɍɔɑəɞɑ Ɏ Ȱɚɝɨɑ 2014 ɏɚɐɌ ɚɞəɚɝɔɞɑɗɨəɚ S.I .N. ȰɒɑɗɌ, 
əɌ ɞɑɜɜɔɞɚɜɔɔ ɖɚɞɚɜɚɏɚ ɞɌɖɒɑ əɌɡɚɐɫɞɝɫ əɑɖɚɞɚɜɧɑ ȽɎɌɗɖɔ, ɛɚɐɣɑɜɖəɟɗɌ, ɣɞɚ 
ɩɞɌ ɞɑɜɜɔɞɚɜɔɫ ɑɥɑ ɚɣɑəɨ ɐɌɗɑɖɌ ɚɞ ɍɚəɔɠɔɖɌɢɔɔ. (11, 15, 63)  
 
 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 

62 . https://www.youtube.com/watch?v=NDyAxLsomls , A Gela il testimone chiave fa tremare la 
terra - Nemo - Nessuno Escluso 09/11/2018, documentario di Marco Maisano, 8 min 20õõ 

63. LO CHIAMAVANO òSVILUPPOó: IL COMPLICATO RAPPORTO DI GELA CON LõENI. Pietro Saitta  

e Luigi Pellizzoni,  Archivio di studi urbani e regionali , n. 96, 2009, 31 pp.  

 
 
 

https://www.youtube.com/watch?v=NDyAxLsomls
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ȯȷȬȮȬ 6 

Ƚɑɞɨ ȹȬȾȿȼȬ 2000 əɌ ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ  
6.1.ȳɌɏɜɫɓəɑəɔɑ ȼɑɖ ȰɒɑɗɌ ɔ Ȱɔɜɔɗɗɚ (ȬɖɌɞɑ)  

6.2.ȰɑɏɜɌɐɌɢɔɫ ɛɜɔɍɜɑɒəɚ-ɘɚɜɝɖɔɡ Ɏɚɐ Ɏ ɜɌɕɚəɑ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ  
ɂɑəɞɜɌ ȰɒɑɗɌ  
6.3.Ƚɑɞɨ ȹȬȾȿȼȬ 2000 əɌ ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ  

6.4.ȹɌəɑɝɑəɔɑ ɟɥɑɜɍɌ ɛɜɔɜɚɐəɧɘ ɞɑɜɜɔɞɚɜɔɫɘ  
6.5.ȳɌɏɜɫɓəɑəɔɑ ȺɓɑɜɌ ȭɔɎɨɑɜɑ-ɐɔ-ȰɒɑɗɌ  
6.6.ȳɌɏɜɫɓəɑəɔɑ Ȼɜɔɜɚɐəɚɏɚ ȳɌɛɚɎɑɐəɔɖɌ ȭɔɎɨɑɜɑ-ɐɔ-ȰɒɑɗɌ  

6.7.ȰȺȷȴȹȬ ȰȲȱȷȬ ɖɌɖ ɖɌəɐɔɐɌɞ əɌ Ɏɖɗɪɣɑəɔɑ Ɏ ɝɛɔɝɚɖ ȹȬȽȷȱȰȴɋ  
ɊȹȱȽȶȺ 

 
ȼɌɎəɔəɌ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ ɚɍɗɌɐɌɑɞ Ɏɧɝɚɖɚɕ ɩɖɚɗɚɏɔɣɑɝɖɚɕ, 

əɌɞɟɜɌɗɔɝɞɔɣɑɝɖɚɕ, ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɚɕ, ɔɝɞɚɜɔɣɑɝɖɚɕ ɔ ɖɟɗɨɞɟɜəɚɕ 

ɢɑəəɚɝɞɨɪ. 
ȹɑɝɘɚɞɜɫ əɌ ɩɞɚ, ɏɚɝɟɐɌɜɝɞɎɑəəɌɫ ɌɐɘɔəɔɝɞɜɌɢɔɫ əɑ ɛɜɑɐɟɝɘɚɞɜɑɗɌ 

əɔɖɌɖɚɕ ɛɜɚɠɔɗɌɖɞɔɣɑɝɖɚɕ ɝɔɝɞɑɘɧ ɘɚəɔɞɚɜɔəɏɌ ɎɚɓɐɟɡɌ, ɏɜɟəɞɚɎɧɡ Ɏɚɐ, 
ɛɚɣɎɧ ɔ ɞɑɜɜɔɞɚɜɔɕ, Ɏɡɚɐɫɥɔɡ Ɏ ɝɑɞɨ ȹȬȾȿȼȬ 2000 (SIC-ZPS-IBA), ɣɞɚ ɝɞɌɎɔɞ 
ɛɚɐ ɟɏɜɚɓɟ ɓɌɥɔɞɟ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ ɐɌəəɧɡ ɟɣɌɝɞɖɚɎ, ɝɔɗɨəɚ 

ɛɚɐɎɑɜɒɑəəɧɡ ɓɌɏɜɫɓəɑəɔɪ ɔɓ-ɓɌ ɛɜɔɝɟɞɝɞɎɔɫ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ, 
ɝɖɎɌɒɔə ɐɗɫ ɐɚɍɧɣɔ əɑɠɞɔ, əɑɠɞɑɛɜɚɎɚɐɚɎ, əɚɎɧɡ/ɝɞɌɜɧɡ/ɓɌɍɜɚɤɑəəɧɡ 
ɢɑəɞɜɚɎ ɝɍɚɜɌ əɑɠɞɔ ɔ ɘɟɝɚɜəɧɡ ɝɎɌɗɚɖ.  

Ȯ ɝɎɚɑɕ ɐɔɛɗɚɘəɚɕ ɜɌɍɚɞɑ ɀɟɗɨɎɔɚ ȭɚɌɞɞɌ ɜɌɓɘɧɤɗɫɑɞ ɚ ɘɑəɑɑ 
ɓɌɏɜɫɓəɫɪɥɔɡ ɝɞɜɌɞɑɏɔɫɡ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɝɟɥɑɝɞɎɟɪɥɑɕ ɛɜɚɘɧɤɗɑəəɚɕ 

ɘɚɐɑɗɨɪ, ɛɜɔəɫɞɚɕ Ɏ ɏ.ȰɒɑɗɌ, ɛɜɚɐɎɔɏɌɫ ɖɚəɢɑɛɢɔɪ ɍɚɗɑɑ ɟɎɌɒɔɞɑɗɨəɚɏɚ 
ɔɝɛɚɗɨɓɚɎɌəɔɫ ɜɑɝɟɜɝɚɎ. Ȯ ɩɞɚɘ ɖɚəɞɑɖɝɞɑ ɚə ɢɔɞɔɜɟɑɞ ɖɚəɢɑɛɢɔɪ, 
ɎɧɝɖɌɓɌəəɟɪ ɝɚɓɐɌɞɑɗɑɘ Ⱦɑɚɜɔɔ ȭȴȺȽɀȱȼɇ, ȮɗɌɐɔɘɔɜɚɘ ȮɑɜəɌɐɝɖɔɘ, 

ɖɚɞɚɜɧɕ ɑɥɑ Ɏ 1929  ɏɚɐɟ ɛɔɝɌɗ:  
òȭɔɚɜɌɓəɚɚɍɜɌɓɔɑ ɛɚɜɚɒɐɌɑɞ ɝɞɌɍɔɗɨəɚɝɞɨ ɔ, ɝɗɑɐɚɎɌɞɑɗɨəɚ, ɟɗɟɣɤɌɑɞ 

ɖɌɣɑɝɞɎɚ ɒɔɓəɔ ɞɌɖɒɑ ɔ ɐɗɫ ɣɑɗɚɎɑɖɌ, ɖɚɞɚɜɧɕ ɫɎɗɫɑɞɝɫ ɑɏɚ ɣɌɝɞɨɪó 
(Vernadsky , The Biosphere , ȴɓɐɌɞɑɗɨɝɞɎɚ RED 1929).  (29) 

 

ȼɌɎəɔəɌ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ, ɛɑɜɑɝɑɖɌɑɘɌɫ ȼɑɖɌɘɔ ȰɒɑɗɌ, Ȱɔɜɔɗɗɚ ɔ 
ȴɛɛɌɜɔ, ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɌɗɗɪɎɔɌɗɨəɟɪ ɜɌɎəɔəɟ, ɖɚɞɚɜɌɫ ɝ ɑɑ 
ɛɜɚɞɫɒɑəəɚɝɞɨɪ 250 ɖɘİ ɫɎɗɫɑɞɝɫ Ɏɞɚɜɚɕ ɛɚ Ɏɑɗɔɣɔəɑ Ɏ ȺɍɗɌɝɞɔ Ƚɔɢɔɗɔɫ.  

ȹɌ ɜɌɎəɔəɑ ȰɒɑɗɌ ɜɌɝɛɚɗɚɒɑəɚ ɑɐɔəɝɞɎɑəəɚɑ ɛɜɔɍɜɑɒəɚɑ ɚɓɑɜɚ, Ⱥɓɑɜɚ 
ȭɔɎɨɑɜɑ-ɐɔ-ȰɒɑɗɌ, Ɍ ɞɌɖɒɑ əɑɝɖɚɗɨɖɚ ɔɝɖɟɝɝɞɎɑəəɧɡ ɎɚɐɚɑɘɚɎ, ɞɌɖɔɡ ɖɌɖ 
ȺɓɑɜɌ Ȱɔɝɟɩɜɔ, ȶɚɘɟəɑɗɗɔ, Ƀɔɘɔɫ ɔ ȯɔɍɍɑɓɔ, ɝɚɓɐɌəəɧɑ ɐɗɫ 

ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɧɡ ɔ ɏɜɌɒɐɌəɝɖɔɡ ɢɑɗɑɕ.  
ȶ ɓɚəɌɘ əɌɔɍɚɗɨɤɑɕ ɛɜɔɜɚɐəɚɕ ɢɑəəɚɝɞɔ ɚɞəɚɝɫɞɝɫ ɞɑɜɜɔɞɚɜɔɔ ȸɟɖɟɗɟɠɌ 

Ɏ ɘɟəɔɢɔɛɌɗɔɞɑɞɑ ȭɟɞɑɜɌ, ɛɜɔɍɜɑɒəɌɫ ɛɚɗɚɝɌ ȭɟɞɑɜɌ ɔ ɟɝɞɨɫ ɜɟɣɨɑɎ ȼɔɢɢɟɞɚ 
ɔ ȶɚɘɟəɑɗɗɔ, ɛɜɔɍɜɑɒəɌɫ ɛɚɗɚɝɌ ȰɒɑɗɌ ɔ ɟɝɞɨɫ ȼɑɖ ȰɒɑɗɌ, Ȱɔɜɔɗɗɚ (ɔɗɔ 
ȬɖɌɞɑ) ɔ ȯɚɞɞɌəɚ, Ⱥɓɑɜɚ ȭɔɎɨɑɜɑ-ɐɔ-ȰɒɑɗɌ ɔ ȻɜɚɍɖɚɎɌɫ ȼɚɥɌ ȹɔɤɑɘɔ. 

ɉɞɔ ɘɑɝɞɌ ɚɞɗɔɣɌɪɞɝɫ Ɏɧɝɚɖɔɘ ɍɔɚɜɌɓəɚɚɍɜɌɓɔɑɘ ɔ əɌɗɔɣɔɑɘ ɜɑɐɖɔɡ ɎɔɐɚɎ 
ɠɌɟəɧ. 

 

Ƚ ɐɜɑɎəɔɡ Ɏɜɑɘɑə ɐɜɑɎəɑɏɜɑɣɑɝɖɚɑ ɛɚɝɑɗɑəɔɑ ȰɒɑɗɌ ɍɧɗɚ ɔɓɎɑɝɞəɚ ɖɌɖ 
òȲɔɞəɔɢɌ ȼɔɘɌó ɓɌ ɑɏɚ ɛɗɚɐɚɜɚɐɔɑ ɔ ɍɚɏɌɞɝɞɎɚ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɚɕ 

ɛɜɚɐɟɖɢɔɔ. ȴ ɝɑɏɚɐəɫ ɩɞɌ ɞɑɜɜɔɞɚɜɔɫ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɚɐəɟ ɔɓ ɎɌɒəɑɕɤɔɡ 
ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɧɡ ɓɚə Ƚɔɢɔɗɔɔ, ɏɐɑ ɎɧɜɌɥɔɎɌɪɞɝɫ ɛɤɑəɔɢɌ, ɍɚɍɚɎɧɑ, 
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ɓɗɌɖɚɎɧɑ, Ɍɜɞɔɤɚɖɔ, ɠɑəɡɑɗɨ ɔ ɚɎɚɥɔ (ɘɑɒɐɟ ɏ.ɏ.Ȯɔɞɞɚɜɔɫ, ȹɔɤɑɘɔ ɔ 

ȷɔɖɌɞɌ). ȶɜɚɘɑ ɞɚɏɚ, ɓɚəɧ ɏ.ɏ.ȼɔɑɓɔ, ȭɟɞɑɜɌ, Ȯɔɞɞɚɜɔɫ, ȶɌɗɨɞɌɐɒɔɜɚəɑ ɔ 
ȰɒɑɗɌ ɝɗɌɎɫɞɝɫ ɛɜɚɔɓɎɚɐɝɞɎɚɘ ɓəɌɣɔɞɑɗɨəɚɏɚ ɖɚɗɔɣɑɝɞɎɌ ɎɔəɌ. (64)  

 

ȼɑɖɔ ȰɒɑɗɌ ɔ Ȱɔɜɔɗɗɚ (ȬɖɌɞɑ)  
ȺɝəɚɎəɧɘɔ Ɏɚɐəɧɘɔ ɛɟɞɫɘɔ, ɛɑɜɑɝɑɖɌɪɥɔɘɔ ɞɑɜɜɔɞɚɜɔɪ ȻɨɫəɌ-ɐɔ-

ȰɒɑɗɌ, ɫɎɗɫɪɞɝɫ ȼɑɖɌ ȰɒɑɗɌ ɐɗɔəɚɕ ɚɖɚɗɚ 62 ɖɘ ɔ ɑɑ ɏɗɌɎəɧɕ ɛɜɔɞɚɖ ȼɑɖɌ 
ȸɌɜɚɗɨɚ. Ȯɚɐɚɝɍɚɜəɧɕ ɍɌɝɝɑɕə ȼɑɖɔ ȰɒɑɗɌ ɚɡɎɌɞɧɎɌɑɞ ɛɗɚɥɌɐɨ ɚɖɚɗɚ 560 
ɖɘ2. ȼɑɖɌ ɎɛɌɐɌɑɞ Ɏ Ƚɜɑɐɔɓɑɘəɚɑ ȸɚɜɑ əɑɐɌɗɑɖɚ ɚɞ ɏɚɜɚɐɌ ȰɒɑɗɌ. ȼɑɖɌ 

ȸɌɜɚɗɨɚ ɐɗɔəɚɕ 26 ɖɘ ɔɘɑɑɞ Ɏɚɐɚɝɍɚɜəɧɕ ɍɌɝɝɑɕə ɛɗɚɥɌɐɨɪ 230 ɖɘ2 ɔ 
ɎɛɌɐɌɑɞ Ɏ ȼɑɖɟ ȰɒɑɗɌ əɌ ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ, Ɏ əɑɝɖɚɗɨɖɔɡ ɖɔɗɚɘɑɞɜɌɡ 

ɚɞ ɟɝɞɨɫ. (ȼɔɝɟəɚɖ 31) (22)  
 

ȹɑɠɞɑɛɑɜɑɜɌɍɌɞɧɎɌɪɥɔɕ ȳɌɎɚɐ ɏɜɌəɔɣɔɞ əɌ ɓɌɛɌɐɑ ɝ ɟɝɞɨɑɘ ȼɑɖɔ 

ȰɒɑɗɌ.  
Ȯɍɗɔɓɔ ɟɝɞɨɫ əɌɡɚɐɔɞɝɫ ɞɑɜɜɔɞɚɜɔɫ, ɛɜɑɐɝɞɌɎɗɫɪɥɌɫ ɍɚɗɨɤɚɕ 

Ɍɜɡɑɚɗɚɏɔɣɑɝɖɔɕ ɔəɞɑɜɑɝ, ɖɚɞɚɜɌɫ ɎɖɗɪɣɌɑɞ Ɍɖɜɚɛɚɗɨ Ȱɒɑɗɧ ɔ ɝɎɫɞɔɗɔɥɑ, 

ɛɚɝɎɫɥɑəəɚɑ ɍɚɏɔəɑ Ȱɑɘɑɞɜɑ ȳɌɖɚəɚɐɌɞɑɗɨəɔɢɑ, ɐɌɞɔɜɟɑɘɚɑ ɛɑɜɔɚɐɚɘ 
ɘɑɒɐɟ 7 ɔ 4 ɎɑɖɌɘɔ ɐɚ əɌɤɑɕ ɩɜɧ.  
ȼɑɖɌ Ȱɔɜɔɗɗɚ ɜɌɝɛɚɗɚɒɑəɌ ɛɜɔɘɑɜəɚ Ɏ 5 ɖɘ ɚɞ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ 

ɂɑəɞɜɌ ɏ.ȰɒɑɗɌ ɔ ɛɜɔɘɑɜəɚ Ɏ 1,5 ɖɘ ɚɞ ȺɓɑɜɌ ȭɔɎɨɑɜɑ. (ȼɔɝɟəɚɖ 32) 
 

 
 
 

 
 

 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 
64. Piana di Gela, https://it.wikipedia.org/wiki/Piana_di_Gela  
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ȼɔɝɟəɚɖ 31. ȼɑɖɌ ȰɒɑɗɌ. ȴɝɞɚɣəɔɖ: openstreetm ap 
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ȼɔɝɟəɚɖ 32. Ȼɜɔɜɚɐəɧɕ ȳɌɛɚɎɑɐəɔɖ ȭɔɎɨɑɜɑ-ɐɔ-ȰɒɑɗɌ ɔ ȼɑɖɌ Ȱɔɜɔɗɗɚ. 

ȴɝɞɚɣəɔɖ: openstreetmap  
 

ȹɌ ɛɜɚɞɫɒɑəɔɔ ɘəɚɏɔɡ ɗɑɞ ɞɑɜɜɔɞɚɜɔɫ, ɎɡɚɐɫɥɌɫ Ɏ S.I .N. ɏ.ȰɒɑɗɌ, ɝɞɜɌɐɌɑɞ 

ɚɞ ɝɑɜɨɑɓəɚɕ ɛɜɚɍɗɑɘɧ ɓɌɏɜɫɓəɑəɔɫ ɛɚɣɎɧ, əɑɐɜ, Ɏɚɐɚəɚɝəɧɡ ɏɚɜɔɓɚəɞɚɎ 
ɔ ȼɑɖ ȰɒɑɗɌ ɔ ȬɖɌɞɑ. ȺɝəɚɎəɧɑ ɛɜɔɣɔəɧ ɩɞɚɏɚ ɓɌɏɜɫɓəɑəɔɫ ɎɧɓɎɌəɧ 
ɜɌɓɗɔɣəɧɘɔ ɎɔɐɌɘɔ Ɍəɞɜɚɛɚɏɑəəɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ, ɛɜɑɚɍɗɌɐɌɪɥɔɘɔ Ɏ ɩɞɚɘ 

ɜɌɕɚəɑ, ɞɌɖɔɘɔ ɖɌɖ ɔəɞɑəɝɔɎəɚɑ ɞɑɛɗɔɣəɚɑ ɎɧɜɌɥɔɎɌəɔɑ, 
ɡɌɜɌɖɞɑɜɔɓɟɪɥɑɑɝɫ ɘɌɝɝɚɎɧɘ ɔ ɍɑɝɛɚɜɫɐɚɣəɧɘ ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɑɝɞɔɢɔɐɚɎ 

ɔ ɟɐɚɍɜɑəɔɕ, ɛɜɚɘɧɤɗɑəəɌɫ ɐɑɫɞɑɗɨəɚɝɞɨ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ 
ɏ.ȰɒɑɗɌ, ɚɞɎɑɞɝɞɎɑəəɚɏɚ ɓɌ Ɏɧɍɜɚɝɧ ɔ ɜɌɓɗɔɎɧ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ, 
əɑɓɌɖɚəəɌɫ ɟɞɔɗɔɓɌɢɔɫ ɛɜɚɘɧɤɗɑəəɧɡ ɚɞɡɚɐɚɎ, ɔəɞɑəɝɔɎəɚɑ ɘɚɜɝɖɚɑ 

ɐɎɔɒɑəɔɑ ɔ əɔɓɖɌɫ ɩɠɠɑɖɞɔɎəɚɝɞɨ ɔɗɔ ɚɞɝɟɞɝɞɎɔɑ ɏɚɜɚɐɝɖɔɡ ɚɣɔɝɞəɧɡ 
ɝɚɚɜɟɒɑəɔɕ ɝɞɚɣəɧɡ Ɏɚɐ. 

 

6.1.  ȳɌɏɜɫɓəɑəɔɑ ȼɑɖ ȰɒɑɗɌ ɔ Ȱɔɜɔɗɗɚ (ȬɖɌɞɑ)  
ȽɚɏɗɌɝəɚ ɩɖɚɗɚɏɔɣɑɝɖɚɘɟ ɌəɌɗɔɓɟ, ɛɜɚɎɑɐɑəəɚɘɟ ɚɜɏɌəɔɓɌɢɔɑɕ ARPA  

Ƚɔɢɔɗɔɔ Ɏ 2005  ɏɚɐɟ, ȼɑɖɌ ȰɒɑɗɌ, ɡɚɞɫ ɔ ɖɗɌɝɝɔɠɔɢɔɜɚɎɌəɌ ɖɌɖ ɔɘɑɪɥɌɫ 
ɡɚɜɚɤɔɕ ɩɖɚɗɚɏɔɣɑɝɖɔɕ ɝɞɌɞɟɝ, ɔɘɑɗɌ ɝɗɑɐɧ ɛɑɝɞɔɢɔɐɚɎ ɔ ɝɚɐɑɜɒɌəɔɑ 
Ɏɧɝɚɖɔɡ ɟɜɚɎəɑɕ ɘɑɐɔ, ɡɜɚɘɌ, ɢɔəɖɌ, ɡɗɚɜɚɠɚɜɘɌ ɔ ɖɌɐɘɔɫ. ȹɌɛɜɚɞɔɎ, 

ɩɖɚɗɚɏɔɣɑɝɖɚɑ ɝɚɝɞɚɫəɔɑ ȼɑɖɔ ȬɖɌɞɑ ɍɧɗɚ Ɏ ɚɣɑəɨ ɛɗɚɡɚɘ ɝɚɝɞɚɫəɔɔ ɔ 
ɡɌɜɌɖɞɑɜɔɓɚɎɌɗɚɝɨ ɝɚɐɑɜɒɌəɔɑɘ Ɏɧɝɚɖɔɡ ɟɜɚɎəɑɕ ɘɑɐɔ, ɢɔəɖɌ ɔ ɛɑɝɞɔɢɔɐɌ 
ɖɌɜɍɌɜɔɗ. (16)  

Ⱥɞɣɑɞ ɚɜɏɌəɔɓɌɢɔɔ LIPU  ɚɞ 26 ɚɖɞɫɍɜɫ 2007 ɏɚɐɌ, ȿɛɜɌɎɗɫɪɥɑɏɚ ɚɜɏɌəɌ 
Ȼɜɔɜɚɐəɚɏɚ ȳɌɛɚɎɑɐəɔɖɌ ȭɔɎɔɑɜɑ-ɐɔ-ȰɒɑɗɌ Ƚɑɞɔ ȹȬȾȿȼȬ 2000, ɑɥɑ ɜɌɓ 

ɛɚɐɞɎɑɜɐɔɗ ɐɑɏɜɌɐɌɢɔɪ Ɏɚɐ, ɖɗɌɝɝɔɠɔɢɔɜɟɫ ɩɖɚɗɚɏɔɣɑɝɖɚɑ ɝɚɝɞɚɫəɔɑ Ɏɚɐ 
ȼɑɖɔ ȰɒɑɗɌ ɖɌɖ ɛɗɚɡɚɑ ɔ ɚɣɑəɨ ɛɗɚɡɚɑ ɐɗɫ ȼɑɖɔ ȬɖɌɞɑ. (22) 
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Ȯ Ⱥɞɣɑɞɑ òȺɖɜɟɒɌɪɥɌɫ ɝɜɑɐɌ ɔ ɓɐɚɜɚɎɨɑ Ɏ ɏ.ȰɒɑɗɌó ɓɌ 2009 ɏɚɐ 

ɩɖɚɗɚɏɔɣɑɝɖɚɑ ɝɚɝɞɚɫəɔɑ Ɏɚɐ ȼɑɖɔ ȰɒɑɗɌ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɖɌɖ 
òɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɑó, əɑɝɘɚɞɜɫ əɌ əɌɗɔɣɔɑ əɑɖɚɞɚɜɧɡ ɛɑɝɞɔɢɔɐɚɎ 

(ɝɟɗɨɠɚɖɝɔɐ ɌɗɨɐɔɖɌɜɍɌ, ɖɌɜɍɌɜɔɗ, ɛɔɜɔɘɔɖɌɜɍ, ɞɑɜɍɟɞɔɗɌɓɔə ɔ ɐɑɓɩɞɔɗ 
ɞɑɜɍɟɞɔɗɌɓɔə) Ɏ ɖɚəɢɑəɞɜɌɢɔɫɡ, ɍɗɔɓɖɔɡ ɖ ɛɜɑɐɑɗɨəɚ ɐɚɛɟɝɞɔɘɚɕ əɚɜɘɑ 0,1 
ȋɏ/ɗ ɐɗɫ Ɏɚɐɧ, ɛɜɑɐəɌɓəɌɣɑəəɚɕ ɐɗɫ ɛɚɞɜɑɍɗɑəɔɫ ɣɑɗɚɎɑɖɚɘ. ȴɝɖɗɪɣɑəɔɑɘ 

ɫɎɗɫɑɞɝɫ ɝɟɗɨɠɚɖɝɔɐ ɌɗɨɐɔɖɌɜɍɌ (0,3 ȋɏ/ɗ). ȶɜɚɘɑ ɞɚɏɚ, ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ 
Ɏɧɝɚɖɔɑ ɖɚəɢɑəɞɜɌɢɔɔ ɘɑɐɔ (ɐɚ 21 ȋɏ/ɗ), ɡɜɚɘɌ (ɐɚ 6 ȋɏ/ɗ) ɔ ɢɔəɖɌ (ɐɚ 32 
ȋɏ/ɗ).  

 

Ⱥɞɣɑɞ ɡɌɜɌɖɞɑɜɔɓɟɑɞ ɩɖɚɗɚɏɔɣɑɝɖɚɑ ɝɚɝɞɚɫəɔɑ Ɏɚɐ ȼɑɖɔ ȬɖɌɞɑ ɖɌɖ 

òɚɣɑəɨ ɛɗɚɡɚɑó ɝ òɚɣɑəɨ ɐɑɏɜɌɐɔɜɚɎɌɎɤɑɕ ɝɜɑɐɚɕó. Ȯ ɐɑɖɌɍɜɑ 2005  ɏɚɐɌ 
ɖɚəɢɑəɞɜɌɢɔɫ ɜɞɟɞɔ Ɏ ɎɚɐɌɡ ɍɧɗɌ ɓəɌɣɔɞɑɗɨəɚɕ ɔ ɝɚɝɞɌɎɗɫɗɌ 2 ȋɏ/ɗ, ɣɞɚ Ɏɧɤɑ 
ȻȰȶ 0,05 ȋɏ/ɗ ɐɗɫ ɡɜɚəɔɣɑɝɖɚɕ ɞɚɖɝɔɣəɚɝɞɔ ɔ 0,07 ȋɏ/ɗ ɐɗɫ ɚɝɞɜɚɕ 

ɞɚɖɝɔɣəɚɝɞɔ, ɛɜɑɎɧɤɌɫ ɛɜɑɐɑɗɨəɧɑ ɖɚəɢɑəɞɜɌɢɔɔ Ɏ 40  ɔ 28,6 ɜɌɓ, 
ɝɚɚɞɎɑɞɝɞɎɑəəɚ. Ȯ ȼɑɖɑ ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ Ɏɧɝɚɖɔɑ ɟɜɚɎəɔ ɘɑɐɔ - ɐɚ 15 ȋɏ/ɗ 
ɔ ɢɔəɖɌ - ɐɚ 58 ȋɏ/ɗ. (13, 19, 23)  

Ȯ Ⱥɞɣɑɞɑ ISTISAN  2016  ɏɚɐɌ ɍɧɗɚ ɟɖɌɓɌəɚ, ɣɞɚ Ɏ ȼɑɖɌɡ ȰɒɑɗɌ ɔ ȬɖɌɞɑ ɍɧɗɔ 
ɚɍəɌɜɟɒɑəɧ ɖɚəɢɑəɞɜɌɢɔɔ ɘɑɐɔ ɐɚ 21 ȋɏ/ɗ, ɖɜɌɕəɑ Ɏɜɑɐəɧɑ ɐɗɫ Ɏɚɐəɧɡ 

ɩɖɚɝɔɝɞɑɘ. (26) 
 

6.2.  ȰɑɏɜɌɐɌɢɔɫ ɛɜɔɍɜɑɒəɚ-ɘɚɜɝɖɔɡ Ɏɚɐ Ɏ ɜɌɕɚəɑ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ 

ɂɑəɞɜɌ ȰɒɑɗɌ  
ȾɜɟɍɚɛɜɚɎɚɐ ɐɗɫ ɞɜɌəɝɛɚɜɞɔɜɚɎɖɔ ɏɌɓɌ ɘɑɞɌə ɘɑɒɐɟ Ƚɔɢɔɗɔɑɕ ɔ ȸɌɗɨɞɚɕ 

òItaly -Malta  Gas pipeline  interconnection ó ɐɚɗɒɑə ɍɧɗ ɝɚɝɞɚɫɞɨ ɔɓ 

ɐɎɟəɌɛɜɌɎɗɑəəɚɏɚ ɞɜɟɍɚɛɜɚɎɚɐɌ ɐɗɔəɚɕ 159 ɖɘ, ɖɚɞɚɜɧɕ ɐɚɗɒɑə ɍɧɗ ɍɧɞɨ 
ɛɜɚɗɚɒɑə ɘɑɒɐɟ ɏ.ȰɒɑɗɌ (Ƚɔɢɔɗɔɫ) ɔ ɏ.ȰɑɗɔɘɌɜɌ (ȸɌɗɨɞɌ).  
Ȼɜɚɑɖɞ ȯɌɓɚɛɜɚɎɚɐɌ ȴɞɌɗɔɫ-ȸɌɗɨɞɌ ɛɜɑɐɟɝɘɌɞɜɔɎɌɗ ɛɑɜɑɝɑɣɑəɔɑ ɟɣɌɝɞɖɌ 

ɝɟɤɔ ɝ əɌɓɑɘəɧɘɔ ɘɑɝɞɚɚɍɔɞɌəɔɫɘɔ ɔ 7 ɖɘ ɘɚɜɝɖɔɡ ɘɑɝɞɚɚɍɔɞɌəɔɕ, 
ɣɌɝɞɔɣəɚ Ɏɖɗɪɣɑəəɧɡ Ɏ ɞɑɜɜɔɞɚɜɔɪ S.I.N.  ɏ.ȰɒɑɗɌ. (ȼɔɝɟəɖɔ 43 ɔ 44) (90 a)  

 

 
ȼɔɝɟəɚɖ 43. ȸɑɝɞɚɛɚɗɚɒɑəɔɑ ɞɜɌɝɝɧ ȯɌɓɚɛɜɚɎɚɐɌ ȴɞɌɗɔɫ-ȸɌɗɨɞɌ. (22 Ɍ) 

 

22 a. Studio di impatto ambientale, R_EIA_004, 336 pp.  
90 a.  Marine Ecological Survey, Gela, the collection of biota and its subsequent analysis to 

determine the bioaccumulation of contaminants in the collected samples, Technical Report AIS 

REF. NO: ENV332976/B/19 CLIENT REF. NO: MTG/01/2020 THIRD VERSION, 11 Augus t 

2021, 665 pp  
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ȼɔɝɟəɚɖ 44. Ȼɑɜɔɘɑɞɜ S.I.N. ɏ.ȰɒɑɗɌ ɚɞəɚɝɔɞɑɗɨəɚ ɞɜɟɍɚɛɜɚɎɚɐɌ ȰɒɑɗɌ-
ȸɌɗɨɞɌ, ɔɝɞɚɣəɔɖ: ȸɔəɔɝɞɑɜɝɞɎɚ ȺɖɜɟɒɌɪɥɑɕ Ƚɜɑɐɧ ɔ Ⱦɑɜɜɔɞɚɜɔɔ. (22 Ɍ) 

 

ȸɚɜɝɖɚɕ ɖɚɜɔɐɚɜ, ɎɖɗɪɣɌɪɥɔɕ 1õ200 ɏɌ ɝɜɑɐɧ ɚɍɔɞɌəɔɫ ɜɌɓɗɔɣəɧɡ 
ɎɔɐɚɎ, ɍɧɗ ɛɚɐɎɑɜɏəɟɞ ɩɖɚɗɚɏɔɣɑɝɖɔɘ ɔɝɝɗɑɐɚɎɌəɔɫɘ, əɑɚɞɦɑɘɗɑɘɧɘ ɚɞ 

ɛɜɚɑɖɞɌ ȯɌɓɚɛɜɚɎɚɐ ȴɞɌɗɔɫ-ȸɌɗɨɞɌ.  
Ƚ ɢɑɗɨɪ ɔɓɟɣɑəɔɫ ɘɚɜɝɖɚɕ ɩɖɚɝɔɝɞɑɘɧ, ɓɌɞɜɚəɟɞɚɕ ȯɌɓɚɛɜɚɎɚɐɚɘ ȴɞɌɗɔɫ-

ȸɌɗɨɞɌ, ɍɧɗɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɛɜɔɍɜɑɒəɌɫ ɓɚəɌ ɛɑɜɑɐ ɛɜɔɝɞɌəɨɪ Ɏ 

ɏ.ȰɒɑɗɌ, ɐɚ 200 ɘ Ɏɏɗɟɍɨ ɝɟɤɔ (2003-2004 ISPRA, 2009), Ɍ ɞɌɖɒɑ ɛɜɔɍɜɑɒəɧɑ 
ɔ ɘɚɜɝɖɔɑ ɓɚəɧ ɐɚ ɏɜɌəɔɢɧ ɘɑɒɐɟ ɔɞɌɗɨɫəɝɖɔɘɔ ɔ ɘɌɗɨɞɔɕɝɖɔɘɔ ɎɚɐɌɘɔ 
(2019).  

Ⱥɞɣɑɞ LIPU  ɚɞ 26 ɚɖɞɫɍɜɫ 2007 ɏɚɐɌ, ɟɖɌɓɧɎɌɗ, ɣɞɚ ɌəɌɗɔɓɧ 3-ɡ ɚɍɜɌɓɢɚɎ 
ɛɜɔɍɜɑɒəɚ-ɘɚɜɝɖɔɡ Ɏɚɐ, Ɏɓɫɞɧɡ Ɏ ɜɌɕɚəɑ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ Ɏ 

ɏ.ȰɒɑɗɌ, Ɏ ɟɝɞɨɑ ȼɑɖɔ Ȱɔɜɔɗɗɚ ɔ ɛɑɜɑɐ Ⱥɓɑɜɚɘ ȭɔɎɔɑɜɑ-ɐɔ-ȰɒɑɗɌ, ɛɚɖɌɓɌɗɔ 
ɞɜɑɎɚɒəɟɪ ɖɌɜɞɔəɟ ɓɌɏɜɫɓəɑəɔɫ ɞɫɒɑɗɧɘɔ ɘɑɞɌɗɗɌɘɔ, Ɏ ɣɌɝɞəɚɝɞɔ 
ɘɧɤɨɫɖɚɘ ɔ ɎɌəɌɐɔɑɘ. Ȼɜɔ ɛɜɑɐɑɗɨəɚ ɐɚɛɟɝɞɔɘɚɕ ɖɚəɢɑəɞɜɌɢɔɔ ɘɧɤɨɫɖɌ 

10 ȋɏ/ɗ, Ɏ ɜɌɕɚəɑ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ, ɟɝɞɨɫ ȼɑɖɔ Ȱɔɜɔɗɗɚ ɔ ȺɓɑɜɌ 
ȭɔɎɔɑɜɑ ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɖɚəɢɑəɞɜɌɢɔɔ, ɜɌɎəɧɑ 1õ021 ȋɏ/ɗ, 1õ110 ȋɏ/ɗ e 

1õ062 ȋɏ/ɗ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɣɞɚ ɛɜɑɎɧɤɌɗɚ ȻȰȶ Ɏ 102 , 111  ɔ 106 ɜɌɓ. 
ȼɑɓɟɗɨɞɌɞɧ ɛɚ ɎɌəɌɐɔɪ ɞɌɖɒɑ ɍɧɗɔ ɞɜɑɎɚɒəɧɘɔ: ȻȰȶ Ɏ 1,6  ȋɏ/ ɗ ɍɧɗɔ 
ɛɜɑɎɧɤɑəɧ əɌɘəɚɏɚ, ɚɍəɌɜɟɒɔɎ ɖɚəɢɑəɞɜɌɢɔɔ, ɜɌɎəɧɑ 1õ205 ȋɏ/ɗ, 1õ134 

ȋɏ/ɗ ɔ 1õ116 ȋɏ/ɗ, ɣɞɚ ɛɜɑɎɧɤɌɗɚ ȻȰȶ Ɏ 753 , 709 ɔ 698  ɜɌɓ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ. 
(ȼɔɝɟəɚɖ 45) 
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ȼɔɝɟəɚɖ 45. Ⱦɚɣɖɔ ɚɞɍɚɜɌ ɛɜɚɍ ɘɚɜɝɖɚɕ Ɏɚɐɧ, ȻɗɌə ɟɛɜɌɎɗɑəɔɫ ȭɔɎɔɑɜɑ 

ȸɌɖɖɚəɔ-ɐɔ-ȰɒɑɗɌ (ISPRA 2009)  
ȿɝɗɚɎəɧɑ ɚɍɚɓəɌɣɑəɔɫ: MP ð ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɕ ɂɑəɞɜ, MB  ð Ⱥɓɑɜɚ ȭɔɎɔɑɜɑ, 

MD  ð ɟɝɞɨɑ ȼɑɖɔ Ȱɔɜɔɗɗɚ. (22 a) 
 

Ⱥɞɣɑɞ ɚɛɜɑɐɑɗɔɗ ɖɌɣɑɝɞɎɚ ɘɚɜɝɖɔɡ ɛɜɔɍɜɑɒəɧɡ Ɏɚɐ ɖɌɖ 

əɑɟɐɚɎɗɑɞɎɚɜɔɞɑɗɨəɚɑ.  
Ƀɞɚ ɖɌɝɌɑɞɝɫ ȼɑɖɔ Ȱɔɜɔɗɗɚ, ɞɚ ɩɖɚɗɚɏɔɣɑɝɖɚɑ ɝɚɝɞɚɫəɔɑ əɌ ɔɝɝɗɑɐɚɎɌəəɚɘ 

ɟɣɌɝɞɖɑ ɟɝɞɨɫ ɍɧɗɚ ɖɗɌɝɝɔɠɔɢɔɜɚɎɌəɚ ɖɌɖ ɚɣɑəɨ ɛɗɚɡɚɑ. Ȯ Ɏɚɐəɚɕ ɞɚɗɥɑ 

ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɜɌɓɗɔɣəɧɑ ɚɜɏɌəɔɣɑɝɖɔɑ ɎɑɥɑɝɞɎɌ, ɞɌɖɔɑ ɖɌɖ ɖɌɜɍɌɜɔɗ, 
ɔɛɜɚɐɔɚə, ɛɜɚɢɔɘɔɐɔɚə, ɛɜɚɛɚɖɝɟɜ, ɞɑɜɍɟɞɔɗɌɓɔə ɔ ɐɑɓɩɞɔɗ ɞɑɜɍɟɞɔɗɌɓɔə, Ɍ 
ɞɌɖɒɑ əɑɍɚɗɨɤɚɑ ɖɚɗɔɣɑɝɞɎɚ ɡɜɚɘɌ ɔ ɜɞɟɞɔ ɔ ɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɖɚəɢɑəɞɜɌɢɔɔ 

əɔɖɑɗɫ, ɘɑɐɔ ɔ ɢɔəɖɌ. Ȯ ɐɚəəɧɡ ɚɞɗɚɒɑəɔɫɡ ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ DDD , DDE , 
DDT, ɩəɐɜɔə, ɐɔɑəɐɜɔə, ɏɑɖɝɌɡɗɚɜɍɑəɓɚɗ, ɔɓɚɐɜɔə, əɌɠɞɌɗɔə, ɌɢɑəɌɠɞɔɗɑə, 

ɠɗɟɚɜɑə, ɠɑəɑəɞɜɑə, ɌəɞɜɌɢɑə, ɠɗɟɚɜɌəɞɜɑə, ɛɟɜɑə, ɍɑəɓɌəɞɜɌɢɑə, 
ɍɑəɓɚɌɛɔɜɑə, ɛɑɜɔɗɑə, ɔəɐɑəɚ-1,2,3 -cdɛɔɜɑə, ɐɔɍɑəɓ-a,h-ɌəɞɜɌɢɑə, ɍɑəɓɚ-ghi -
ɛɑɜɔɗɑə ɔ PCB. ȶɜɚɘɑ ɞɚɏɚ, ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɞɫɒɑɗɧɑ ɘɑɞɌɗɗɧ, ɞɌɖɔɑ ɖɌɖ 

ɘɧɤɨɫɖ, ɖɌɐɘɔɕ, ɡɜɚɘ, ɜɞɟɞɨ, əɔɖɑɗɨ, ɝɎɔəɑɢ, ɘɑɐɨ, ɢɔəɖ, ɝ ɘɌɖɝɔɘɌɗɨəɧɘɔ 
ɓəɌɣɑəɔɫɘɔ ɐɗɫ ɡɜɚɘɌ, əɔɖɑɗɫ, ɘɑɐɔ ɔ ɢɔəɖɌ. 
 

Ƀɞɚ ɖɌɝɌɑɞɝɫ ɖɌɣɑɝɞɎɌ ɘɚɜɝɖɔɡ ɐɚəəɧɡ ɚɞɗɚɒɑəɔɕ (ɐɌəəɧɑ 2003-2004 
ɏɏ.), ɞɚ ɓəɌɣɑəɔɫ ɘɧɤɨɫɖɌ Ɏ ɜɌɕɚəɑ ȳɌɗɔɎɌ ȰɒɑɗɌ əɑəɌɘəɚɏɚ, əɚ ɛɚɝɞɚɫəəɚ 

ɛɜɑɎɧɤɌɗɔ (ɚɞ 13,7  ɐɚ 18,26 ɘɏ/ɖɏ) ɛɜɑɐɑɗɨəɟɪ ɖɚəɢɑəɞɜɌɢɔɪ (12 ɘɏ/ɖɏ), 
ɐɗɫ Cd (0,3 ɘɏ/ɖɏ), ɐɗɫ Ni  (30 ɘɏ/ɖɏ). Ȯ 2004 ɏɚɐɟ ɛɜɑɎɧɤɑəɔɫ əɌɍɗɪɐɌɗɔɝɨ 
ɐɗɫ 2-4'DDD  ɐɔɡɗɚɜɐɔɠɑəɔɗɐɔɡɗɚɜɩɞɌəɌ ɔ ɌɗɨɠɌ HCH  ɏɑɖɝɌɡɗɚɜɢɔɖɗɚɏɑɖɝɌəɌ, 

ɐɗɫ ɡɗɚɜɚɜɏɌəɔɣɑɝɖɔɡ ɝɚɑɐɔəɑəɔɕ ɔ ɐɗɫ ɌəɞɜɌɢɑəɌ. (22)  
ȸɚɜɝɖɔɑ ɐɚəəɧɑ ɚɞɗɚɒɑəɔɫ ɍɧɗɔ ɞɌɖɒɑ ɓɌɏɜɫɓəɑəɧ ɘɑɐɨɪ, ɜɞɟɞɨɪ ɔ 

ɛɚɗɔɡɗɚɜɔɜɚɎɌəəɧɘɔ ɍɔɠɑəɔɗɌɘɔ, Ɍ ɜɧɍɌ ɔ ɍɑəɞɚɝəɧɑ ɚɜɏɌəɔɓɘɧ ɍɧɗɔ 

ɓɌɏɜɫɓəɑəɧ ɞɫɒɑɗɧɘɔ ɘɑɞɌɗɗɌɘɔ. (13) 
 

Ȯ 2019  ɏɚɐɟ Ɏ ɛɜɔɍɜɑɒəɧɡ ɔ ɘɚɜɝɖɔɡ ɜɌɕɚəɌɡ ɍɧɗɌ ɛɜɚɎɑɐɑəɌ ɖɌɘɛɌəɔɫ ɛɚ 

ɚɛɜɑɐɑɗɑəɔɪ ɖɌɣɑɝɞɎɌ ɐɚəəɧɡ ɚɞɗɚɒɑəɔɕ ɔ Ɏɚɐ Ɏɐɚɗɨ Ɏɝɑɏɚ ɖɚɜɔɐɚɜɌ 
ɛɜɚɑɖɞɌ ȯɌɓɚɛɜɚɎɚɐɌ ȴɞɌɗɔɫ-ȸɌɗɨɞɌ.  
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Ȯ ɛɜɔɍɜɑɒəɚɕ ɓɚəɑ (ȼɔɝɟəɚɖ 46) Ɏ ɐɚəəɧɡ ɚɞɗɚɒɑəɔɫɡ 20 -ɞɔ ɚɞɚɍɜɌəəɧɡ 

ɚɍɜɌɓɢɚɎ ɘɧɤɨɫɖ ɛɜɑɎɧɝɔɗ ȻȰȶ, ɜɌɎəɟɪ 12 ɘɏ/ɖɏ Ɏɚ Ɏɝɑɡ ɚɍɜɌɓɢɌɡ ɚɞ 14  
ɐɚ 24 ɘɏ/ɖɏ.  

 

ȿɏɗɑɎɚɐɚɜɚɐɧ C>12  Ɏ ɐɚəəɧɡ ɚɞɗɚɒɑəɔɫɡ ɍɧɗɔ ɍɗɔɓɖɔ ɖ ȻȰȶ (2'500 
Õɏ/ɖɏ, 3 ɔɓ 10) ɔɗɔ ɛɜɑɎɧɝɔɗɔ ɑɏɚ ɚɞ 2'300 a 7'400 (6 ɔɓ 10). ȺɍɜɌɓɢɧ, 

ɚɞɚɍɜɌəəɧɑ ɟ ɛɚɍɑɜɑɒɨɫ, ɛɚɖɌɓɌɗɔ ɝɌɘɧɑ Ɏɧɝɚɖɔɑ ɓəɌɣɑəɔɫ. 
 

 
ȼɔɝɟəɚɖ 46. ȸɑɝɞɚ ɚɞɍɚɜɌ ɛɜɚɍ ɐɚəəɧɡ ɚɞɗɚɒɑəɔɕ (S, 10) ɔ Ɏɚɐɧ (W, 10) əɌ 

ɛɜɔɍɜɑɒəɚɘ ɟɣɌɝɞɖɑ Ɏɐɚɗɨ ɞɜɌɝɝɧ ȯɌɓɚɛɜɚɎɚɐɌ ȴɞɌɗɔɫ-ȸɌɗɨɞɌ. (22 Ɍ) 
 

ȺɢɑəɖɌ ɩɖɚɗɚɏɔɣɑɝɖɚɏɚ ɝɚɝɞɚɫəɔɫ ɘɚɜɝɖɔɡ ɘɑɝɞɚɚɍɔɞɌəɔɕ ɫɎɗɫɑɞɝɫ 

əɑɚɞɦɑɘɗɑɘɧɘ ɩɗɑɘɑəɞɚɘ ɛɜɚɑɖɞɌ ȯɌɓɚɛɜɚɎɚɐɌ, ɛɚɝɖɚɗɨɖɟ Ɏɝɫ ɞɑɜɜɔɞɚɜɔɫ 
ɘɑɒɐɟ Ⱦɚɜɜɑ ȸɌəɠɜɔɌ ɔ ȻɚɜɞɌ ȳɌɠɌɏɗɔɚəɑ ɓɌɝɑɗɑəɌ ɗɟɏɌɘɔ ɘɚɜɝɖɚɕ ɞɜɌɎɧ 
Cymodocea  nodosa , ɖɚɞɚɜɌɫ ɫɎɗɫɑɞɝɫ ɔəɐɔɖɌɞɚɜɚɘ ɝɚɝɞɚɫəɔɫ ɘɑɝɞɚɚɍɔɞɌəɔɫ.  

ȷɟɏɌ ɘɚɜɝɖɚɕ ɞɜɌɎɧ ɫɎɗɫɪɞɝɫ ɘɑɝɞɚɚɍɔɞɌəɔɑɘ ɐɗɫ ɘəɚɏɔɡ ɎɔɐɚɎ 
ɒɔɎɚɞəɧɡ ɔ ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ ɎɌɒəɧɑ ɓɚəɧ ɐɗɫ ɎɚɝɝɞɌəɚɎɗɑəɔɫ ɔ ɜɚɝɞɌ 

ɘəɚɏɚɣɔɝɗɑəəɧɡ ɎɔɐɚɎ ɜɧɍ.  
ȹɌ ɔɝɝɗɑɐɚɎɌəəɚɘ ɘɚɜɝɖɚɘ ɟɣɌɝɞɖɑ ɛɑɜɑɐ ɟɝɞɨɑɘ ȼɑɖɔ Ȱɔɜɔɗɗɚ əɌ ɏɗɟɍɔəɑ 

4 ɘ ɔ əɌ ɜɌɝɝɞɚɫəɔɔ ɛɜɔɘɑɜəɚ 200 ɘ ɚɞ ɍɑɜɑɏɌ ɍɧɗ ɚɍəɌɜɟɒɑə ȼɔɠ, 

ɚɍɜɌɓɚɎɌəəɧɕ ɛɚɗɔɡɑɞɚɕ-ɍɔɚɝɞɜɚɔɞɑɗɑɘ Sabellaria  alveolata  (ɖɚɗɨɣɌɞɧɕ 
ɣɑɜɎɨ ɜɌɓɘɑɜɚɘ 30-40 ɘɘ). ȰɌəəɧɑ ȼɔɠɧ ɝɗɟɒɌɞ ɝɟɍɝɞɜɌɞɚɘ ɐɗɫ ɖɚɗɚəɔɓɌɢɔɔ 
ɘəɚɏɔɡ ɝɔɐɫɣɔɡ ɚɜɏɌəɔɓɘɚɎ ɔ ɫɎɗɫɪɞɝɫ ɔɝɞɚɣəɔɖɚɘ ɛɔɥɔ ɐɗɫ ɐɜɟɏɔɡ 

ɚɜɏɌəɔɓɘɚɎ. (22 a) 
 

Ȯ Ⱥɞɣɑɞɑ òȽɑɞɨ ȹȬȾȿȼȬ 2000, ȻɗɌə ȿɛɜɌɎɗɑəɔɫ ȺɍɦɑɖɞɌɘɔ ȱɎɜɚɛɑɕɝɖɚɏɚ 

ȳəɌɣɑəɔɫ ȭɔɎɔɑɜɑ ȸɌɖɖɚəɔ-ɐɔ-ȰɒɑɗɌó ɚɜɏɌəɔɓɌɢɔɫ LIPU  ɚɛɔɝɧɎɌɑɞ 
ɜɌɝɛɜɑɐɑɗɑəɔɑ ɔ ɚɍɔɗɔɑ ɗɟɏɚɎ Cymodocea  nodosa  əɌ ɛɜɔɍɜɑɒəɚ-ɘɚɜɝɖɚɘ 

ɟɣɌɝɞɖɑ ɚɞ Ⱦɚɜɜɑ ȸɌəɠɜɔɫ ɔ ȻɚɜɞɌ ȳɌɠɌɏɗɔɚəɑ, ɛɜɚɝɞɔɜɌɪɥɔɡɝɫ əɌ 33 ɖɘ 
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Ɏɐɚɗɨ ɛɚɍɑɜɑɒɨɫ əɌ ɏɗɟɍɔəɌɡ ɚɞ 2 ɐɚ 34 ɘ ɛɚ əɌɛɜɌɎɗɑəɔɪ ɖ ɚɞɖɜɧɞɚɘɟ ɘɚɜɪ 

əɌ 10 ɖɘ, ɝ ɞɑəɐɑəɢɔɑɕ ɖ ɝɞɌəɚɎɗɑəɔɪ ɍɚɗɑɑ ɜɑɐɖɔɘɔ ɚɞ ɛɚɍɑɜɑɒɨɫ Ɏ ɝɞɚɜɚəɟ 
ɚɞɖɜɧɞɚɏɚ ɘɚɜɫ. 

Ƚɚɝɞɚɫəɔɑ ɗɟɏɚɎ ɛɚɝɞɑɛɑəəɚ ɟɡɟɐɤɌɗɚɝɨ ɛɚ ɘɑɜɑ ɛɜɔɍɗɔɒɑəɔɫ ɖ ɘɚɜɝɖɚɘɟ 
ɐəɟ, ɜɌɝɛɚɗɚɒɑəəɚɘɟ ɛɑɜɑɐ ɔɗɔ ɖ Ɏɚɝɞɚɖɟ ɚɞ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ 
ɏ.ȰɒɑɗɌ, ɛɚɖɌɓɧɎɌɫ ɝɚɝɞɚɫəɔɑ ɐɑɏɜɌɐɌɢɔɔ òɛɫɞəɌɘɔ ɗɑɚɛɌɜɐɌó. 

ȼɌɝɛɜɚɝɞɜɌəɑəɔɑ ɘɚɜɝɖɚɕ ɞɜɌɎɧ ɍɧɗɚ ɚɏɜɌəɔɣɑəɚ ɘɑɒɐɟ 3,5 ɘ ɔ 6 ɘ, ɝ 
ɜɌɝɤɔɜɑəɔɫɘɔ, ɐɚɝɞɔɏɌɪɥɔɘɔ 11 ɘ Ɏ ɏɗɟɍɔəɟ. ȹɌɛɜɚɞɔɎ, ɗɟɏɌ ɖ ɓɌɛɌɐɟ ɚɞ 
ɏ.ȰɒɑɗɌ ɛɜɚɝɞɔɜɌɗɔɝɨ əɑɛɜɑɜɧɎəɚɕ ɛɚɗɚɝɚɕ ɝ ɍɚɗɑɑ Ɏɧɝɚɖɚɕ ɛɗɚɞəɚɝɞɨɪ 

ɘɑɒɐɟ 4 ɔ 8 ɘ, ɎɝɞɜɑɣɌɫɝɨ Ɏɛɗɚɞɨ ɐɚ 20 ɘ ɏɗɟɍɔəɧ. (ȼɔɝɟəɚɖ 33) 
 

 
ȼɔɝɟəɚɖ 33. Ȼɜɔɍɜɑɒəɚ-ɘɚɜɝɖɚɕ ɟɣɌɝɞɚɖ ɚɞ Ⱦɚɜɜɑ ȸɌəɠɜɔɌ ɐɚ ȻɚɜɞɌ 

ȳɌɠɌɏɗɔɚəɑ (33 ɖɘ ɍɑɜɑɏɚɎɚɕ ɗɔəɔɔ), ɏɗɟɍɔəɌ ɚɞ 2 ɐɚ 34 ɘ, ɛɚɎɑɜɡəɚɝɞɨ Ɏɚɐɧ 
ɐɚ 10 ɖɘ ɚɞ ɍɑɜɑɏɌ. (65) 

 

ȿɣɔɞɧɎɌɫ ɎɌɒəɚɝɞɨ ɚɢɑəɖɔ ɩɖɚɗɚɏɔɣɑɝɖɚɏɚ ɝɚɝɞɚɫəɔɫ ɘɚɜɝɖɔɡ 
ɘɑɝɞɚɚɍɔɞɌəɔɕ ɐɗɫ ɛɜɚɑɖɞɌ ȯɌɓɚɛɜɚɎɚɐɌ ɔ ɝɚɡɜɌəɑəɔɫ ɗɟɏɚɎ Cymodocea  

nodosa  ɔ ɝɎɫɓɌəəɚɏɚ ɝ əɔɘɔ ɝɚɚɍɥɑɝɞɎɌ, 01.08.2019  ɏ. ɐɔɜɑɖɞɚɜ 
ȳɌɛɚɎɑɐəɔɖɌ ȭɔɎɨɑɜɑ-ɐɔ-ȰɒɑɗɌ ɐɌɗ ɚɞɜɔɢɌɞɑɗɨəɚɑ ɓɌɖɗɪɣɑəɔɑ, 
ɛɚɐɣɑɜɖəɟɎ əɑɚɍɡɚɐɔɘɚɝɞɨ ɛɜɚɎɑɐɑəɔɫ ɍɚɗɑɑ ɟɏɗɟɍɗɑəəɧɡ ɘɚɜɝɖɔɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ Ɏɐɚɗɨ ɖɚɜɔɐɚɜɌ ȯɌɓɚɛɜɚɎɚɐɌ ȸɌɗɨɞɌ-ȴɞɌɗɔɫ əɌ ɏɗɟɍɔəɌɡ ɚɞ 0 
ɘ ɐɚ -20 ɘ ɝ ɢɑɗɨɪ ɟɝɞɌəɚɎɗɑəɔɫ ɖɌɣɑɝɞɎɑəəɚɏɚ ɝɚɝɞɚɫəɔɫ ɘɚɜɝɖɚɕ 

ɩɖɚɝɔɝɞɑɘɧ. ȻɗɌə ɐɚɗɒɑə ɎɖɗɪɣɌɞɨ ɡɌɜɌɖɞɑɜɔɝɞɔɖɟ ɘɚɜɝɖɔɡ Ɏɚɐ, ɘɚɜɝɖɔɡ 
ɐɚəəɧɡ ɚɞɗɚɒɑəɔɕ ɔ ɘɚəɔɞɚɜɔəɏ ɞɖɌəɑɕ ɝɞɌɢɔɚəɌɜəɧɡ ɚɜɏɌəɔɓɘɚɎ 
(ɘɚɗɗɪɝɖɔ, ɜɧɍɧ, ɍɑɝɛɚɓɎɚəɚɣəɧɑ, ɜɌɖɚɚɍɜɌɓəɧɑ, ɘɚɜɝɖɌɫ ɞɜɌɎɌ Cymodocea  

nodosa  ɔ ɞ. ɐ.), Ɏ ɢɑɗɫɡ ɚɍəɌɜɟɒɑəɔɫ ɛɜɔɝɟɞɝɞɎɔɫ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ, 
ɜɌɐɔɚəɟɖɗɔɐɚɎ (ɟɜɌə, ɝɎɌɗɖɌ ɠɚɝɠɚɏɔɛɝɌ), ɘɑɞɔɗɜɞɟɞɔ, IPA , PCB, 
ɛɑɝɞɔɢɔɐɚɎ ɔ ɞ. ɐ. (90 Ɍ) 
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ȴɝɝɗɑɐɚɎɌəɔɑ LIPU  ɎɧɫɎɔɗɚ ɫɎəɟɪ ɐɑɏɜɌɐɌɢɔɪ ɗɟɏɚɎ Ɏɍɗɔɓɔ 

ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ ɏ.ȰɒɑɗɌ, ɎɧɓɎɌəəɟɪ, Ɏɑɜɚɫɞəɚ, ɝɍɜɚɝɚɘ Ɏ ɘɚɜɑ 
20 ɘɔɗɗɔɚəɚɎ ɞɚəə ɠɚɝɠɚɏɔɛɝɌ Ɏ ɛɑɜɔɚɐ ɝ 1960-ɡ ɛɚ 1980-ɑ ɏɚɐɧ (ɚɝɞɌɞɖɔ 

ɚɞ ɛɑɜɑɜɌɍɚɞɖɔ ɠɚɝɠɚɜɔɞɚɎ), Ɍ ɞɌɖɒɑ ɝɍɜɚɝɚɘ Ɏ ɘɚɜɑ ɚɞɡɚɐɚɎ ɡɗɚɜ-ɝɚɐɚɎɚɏɚ 
ɛɜɚɔɓɎɚɐɝɞɎɌ ɔ ɚɝɞɌɞɖɚɎ ɟɏɗɑɎɚɐɚɜɚɐɚɎ. (65)  

 

10 Ɍɛɜɑɗɫ 2021  ɏɚɐɌ ɝɍɜɚɝɧ Ɏ ȼɑɖɟ ȰɒɑɗɌ ɍɧɗɔ ɎəɚɎɨ ɚɝɟɒɐɑəɧ ɣɗɑəɚɘ 
ȱɎɜɚɛɑɕɝɖɚɏɚ ȻɌɜɗɌɘɑəɞɌ ȴɏəɌɢɔɚ ȶɚɜɜɌɚ: òɋ ɝəɚɎɌ ɔəɠɚɜɘɔɜɚɎɌɗ 
ȭɜɪɝɝɑɗɨ ɚɍ ɚɣɑɜɑɐəɚɘ ɝɗɟɣɌɑ ɓɌɏɜɫɓəɑəɔɫ ȼɑɖɔ ȰɒɑɗɌ. ɋ ɝɛɜɚɝɔɗ ɟ 

ȱɎɜɚɛɑɕɝɖɚɕ ȶɚɘɔɝɝɔɔ, ɝɣɔɞɌɑɞ ɗɔ ɚəɌ ɚɣɑɜɑɐəɚɕ ɝɍɜɚɝ ɫɎəɧɘ əɌɜɟɤɑəɔɑɘ 
ɛɜɌɎɔɗ ȱȽ ɛɚ ɚɡɜɌəɑ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ. ȹɑɚɍɡɚɐɔɘɧ ɜɑɏɟɗɫɜəɧɑ, Ɍ əɑ 

ɜɌɓɚɎɧɑ ɛɜɚɎɑɜɖɔ Ɏ ɟɝɞɨɫɡ, ɖɌɖ ɛɜɑɐɟɝɘɚɞɜɑəɚ ȻɗɌəɚɘ ȮɚɝɝɞɌəɚɎɗɑəɔɫ ɔ 
ȻɗɌəɚɘ ȿɛɜɌɎɗɑəɔɫ ȺɍɦɑɖɞɌɘɔ Ƚɑɞɔ ȹȬȾȿȼȬ 2000. é  
Ƚ əɌɣɌɗɌ əɚɎɚɏɚ ɝɍɜɚɝɌ əɔɣɑɏɚ əɑ ɍɧɗɚ ɝɐɑɗɌəɚ ɐɗɫ ɝɐɑɜɒɔɎɌəɔɫ ɝɞɚɣəɧɡ 

Ɏɚɐ, ɖɚɞɚɜɧɑ ɝɛɚɖɚɕəɚ ɝɞɑɖɌɪɞ Ɏ ɘɚɜɑ. ɋ ɟɒɑ ɝɚɚɍɥɌɗ ɚ ɛɚɐɚɍəɧɡ ɝɗɟɣɌɫɡ 
Ɏ ȭɜɪɝɝɑɗɨ ɔ Ɏ ɛɜɚɤɗɚɘ, ɔ ɝɑɏɚɐəɫ ɫ ɝəɚɎɌ ɝɛɜɌɤɔɎɌɪ, ɣɞɚ ɐɑɗɌɑɞ ȱɎɜɚɛɌ, ɔ 
ɑɝɞɨ ɗɔ əɌɐɑɒɐɌ əɌ ɞɚ, ɣɞɚ ɚəɌ ɚɍɫɒɑɞ ɛɜɚɎɚɐɔɞɨ ɢɑɗɑɎɧɑ ɛɜɚɎɑɜɖɔ, 

əɌɛɜɌɎɗɑəəɧɑ əɌ ɞɚ, ɣɞɚɍɧ ɛɚəɫɞɨ ɔɝɞɚɣəɔɖ ɩɞɔɡ Ɏɚɛɔɪɥɔɡ ɌɖɞɚɎéó (66) 
 

6.3.  Ƚɑɞɨ ȹȬȾȿȼȬ 2000 əɌ ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ 

ȹɌ ȼɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ ɍɧɗɔ ɝɚɓɐɌəɧ ɝɗɑɐɟɪɥɔɑ 
SIC / ZPS/ Ȼɜɔɜɚɐəɧɑ ȳɌɛɚɎɑɐəɔɖɔ, ɖɚɞɚɜɧɑ ɫɎɗɫɪɞɝɫ ɣɌɝɞɨɪ Ƚɑɞɔ ȹȬȾȿȼȬ 

2000 :  
- ȼɑɏɔɚəɌɗɨəɧɕ Ȼɜɔɜɚɐəɧɕ ȳɌɛɚɎɑɐəɔɖ ȭɔɎɨɑɜɑ-ɐɔ-ȰɒɑɗɌ;  
- SIC  ITA 050001  ȭɔɎɨɑɜɑ ɔ ȸɌɖɖɚəɔ-ɐɔ-ȰɒɑɗɌ;  

- SIC  ITA 050011  Ⱦɚɜɜɑ ȸɌəɠɜɔɫ;  
- ZPS ITA 050012  Ⱦɚɜɜɑ ȸɌəɠɜɔɫ, ȻɨɫəɌ ɔ ȭɔɎɨɑɜɑ ȸɌɖɖɚəɔ-ɐɔ-ȰɒɑɗɌ;  
-SIC  ITA 050007  ȼɑɏɔɚəɌɗɨəɧɕ Ȼɜɔɜɚɐəɧɕ ȳɌɛɚɎɑɐəɔɖ ȻɜɚɍɖɚɎɌɫ 

ȼɚɥɌ ȹɔɤɑɘɔ;   
- ȼɑɏɔɚəɌɗɨəɧɕ Ȼɜɔɜɚɐəɧɕ ȳɌɛɚɎɑɐəɔɖ ȭɚɝɖɚ-ɐɔ-ȽɌəɞɚ Ȼɨɑɞɜɚ;  

- ɣɌɝɞəɌɫ ɛɜɔɜɚɐəɌɫ ɓɚəɌ Ȯɚɐəɚ-ɍɚɗɚɞəɚɑ ɟɏɚɐɨɑ Ȱɒɑɗɚɕ, ɎɡɚɐɫɥɌɫ Ɏ 
ɝɚɝɞɌɎ ZPS ITA 050012 ,  

-ɜɌɓɗɔɣəɧɑ ɗɑɝəɧɑ ɘɌɝɝɔɎɧ əɌ ɞɑɜɜɔɞɚɜɔɫɡ ɘɟəɔɢɔɛɌɗɔɞɑɞɚɎ 

ȶɌɗɨɞɌɐɒɔɜɚəɑ, ȭɟɞɑɜɌ, ȹɔɤɑɘɔ ɔ ȸɌɢɢɌɜɔəɚ. 
 

ȻɗɚɥɌɐɨ ZPS ITA 0050012  Ⱦɚɜɜɑ ȸɌəɠɜɔɫ, ȻɨɫəɌ ɔ ȭɔɎɨɑɜɑ ȸɌɖɖɚəɔ-

ɐɔ-ȰɒɑɗɌ ɫɎɗɫɑɞɝɫ ɍɚɗɑɑ ɖɜɟɛəɚɕ ɔ ɎɖɗɪɣɌɑɞ ZSC ITA 050001  ȭɔɎɨɑɜɑ ɔ 
ȸɌɖɖɚəɔ-ɐɔ-Ȱɒɑɗó ɔ ȼɑɏɔɚəɌɗɨəɧɕ Ȼɜɔɜɚɐəɧɕ ȳɌɛɚɎɑɐəɔɖ ȭɔɎɔɑɜɑ-ɐɔ-

ȰɒɑɗɌ. (ȼɔɝɟəɖɔ 34, 35 ɔ 36)  
 

Ȯɝɑ ɩɞɔ ɚɍɦɑɖɞɧ ɛɚɐɎɑɜɒɑəɧ ɓəɌɣɔɞɑɗɨəɚɘɟ Ɍəɞɜɚɛɚɏɑəəɚɘɟ ɐɌɎɗɑəɔɪ, 

ɚɍɟɝɗɚɎɗɑəəɚɘɟ əɌɗɔɣɔɑɘ ɚɐəɚɏɚ ɔɓ ɖɜɟɛəɑɕɤɔɡ ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɡ ɂɑəɞɜɚɎ 
Ɏ ȱɎɜɚɛɑ ɔ ɝɚɞɑə əɑɠɞɫəɧɡ ɝɖɎɌɒɔə ɝ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɘɔ ɞɜɟɍɚɛɜɚɎɚɐɌɘɔ, 
ɜɌɓɍɜɚɝɌəəɧɘɔ ɛɚ ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ.  

 
 
 

65.Report LIPU òRete Natura 2000 Piano di Gestione Siti di importanza Comunitaria Biviere 

Macconi di Gelaó, 347-538 pp.  

66.Sversamenti e liquami nel fiume Gela, caso alla Commissione Ue, 10 Aprile 2021, 

https://www.quotidianodigela.it/sversamen ti -liqu -nel -fiume -gela-caso-alla -commissione -ue/  

 
 

https://www.quotidianodigela.it/sversamenti-liqu-nel-fiume-gela-caso-alla-commissione-ue/
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2 ɚɍɦɑɖɞɌ Ƚɑɞɔ ȹȬȾȿȼȬ 2000, SIC  ITA 050001  ȭɔɎɨɑɜɑ ɔ ȸɌɖɖɚəɔ-ɐɔ-

ȰɒɑɗɌ ɔ ZPS ITA 050012  Ⱦɚɜɜɑ ȸɌəɠɜɔɫ, ȻɨɫəɌ ɔ ȭɔɎɨɑɜɑ ȸɌɖɖɚəɔ-ɐɔ-
ȰɒɑɗɌ ɣɌɝɞɔɣəɚ ɝɚɐɑɜɒɌɞ ɔɗɔ ɛɜɔɘɧɖɌɪɞ ɖ S.I .N. ɏ.ȰɒɑɗɌ.  

SIC  ITA 050007  ȻɜɚɍɖɚɎɌɫ ȼɚɥɌ ȹɔɤɑɘɔ ɜɌɝɛɚɗɚɒɑəɌ əɌ ɝɑɎɑɜɚ-ɓɌɛɌɐɑ Ɏ 
10 ɖɘ ɚɞ ȹȻȳ ɏ.ȰɒɑɗɌ. 

 

ȼɑɏɔɚəɌɗɨəɧɕ Ȼɜɔɜɚɐəɧɕ ȳɌɛɚɎɑɐəɔɖ ȭɔɎɨɑɜɑ-ɐɔ-ȰɒɑɗɌ əɌɡɚɐɔɞɝɫ Ɏ 
2,5 ɖɘ ɚɞ ȹȻȳ ɏ. ȰɒɑɗɌ.  
ȹȻȳ ɏɜɌəɔɣɔɞ ɝ ɪɏɌ ɔ ɎɚɝɞɚɖɌ ɝ ɛɑɜɔɘɑɞɜɚɘ ɞɑɜɜɔɞɚɜɔɔ SIC  ITA 50001  

ȭɔɎɨɑɜɑ ɔ ȸɌɖɖɚəɔ-ɐɔ-ȰɒɑɗɌ ɔ ɣɌɝɞɔɣəɚ ɛɑɜɑɖɜɧɎɌɑɞɝɫ ɝ Ɏɚɝɞɚɣəɚɕ 
ɝɞɚɜɚəɧ ɝ ɟɣɌɝɞɖɚɘ ZPS ITA  0050012  Ⱦɚɜɜɑ ȸɌəɠɜɔɫ, ȻɨɫəɌ ɔ ȭɔɎɨɑɜɑ 

ȸɌɖɖɚəɔ-ɐɔ-ȰɒɑɗɌ. SIC  ITA 050011  Ⱦɚɜɜɑ ȸɌəɠɜɔɫ əɌɡɚɐɔɞɝɫ ɛɜɔɘɑɜəɚ Ɏ 
7 ɖɘ ɖ ɝɑɎɑɜɚ-ɓɌɛɌɐɟ ɚɞ ȹȻȳ. 

 
ȼɔɝɟəɚɖ 34. Ⱦɑɜɜɔɞɚɜɔɫ SIC ITA050001 ȭɔɎɨɑɜɑ ɔ ȸɌɖɖɚəɔ-ɐɔ-ȰɒɑɗɌ. (22) 
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ȼɔɝɟəɚɖ 35. Ⱦɑɜɜɔɞɚɜɔɫ SIC ITA0500011 Ⱦɚɜɜɑ ȸɌəɠɜɔɫ. (22) 
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ȼɔɝɟəɚɖ 36. Ⱦɑɜɜɔɞɚɜɔɫ ZPS ITA050012 Ⱦɚɜɜɑ ȸɌəɠɜɔɫ, ȻɨɫəɌ ɔ ȭɔɎɨɑɜɑ 

ȸɌɖɖɚəɔ-ɐɔ-ȰɒɑɗɌ . ȴɝɞɚɣəɔɖ: ȸɔəɔɝɞɑɜɝɞɎɚ ȺɖɜɟɒɌɪɥɑɕ Ƚɜɑɐɧ,  
ȼɑɑɝɞɜ ȹȬȾȿȼȬ 2000. (22, 67)  

 
 
 
67. Torre  Manfria , Biviere  e Piana  di  Gela, https :// www .lasiciliainrete .it / directory -

tangibili / listing / torre -manfria -biviere -e-piana -di -gela-ita 050012/  

 

 

https://www.lasiciliainrete.it/directory-tangibili/listing/torre-manfria-biviere-e-piana-di-gela-ita050012/
https://www.lasiciliainrete.it/directory-tangibili/listing/torre-manfria-biviere-e-piana-di-gela-ita050012/
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ȺɍɗɌɝɞəɚɕ Ȼɜɔɜɚɐəɧɕ ȳɌɛɚɎɑɐəɔɖ ȭɔɎɨɑɜɑ-ɐɔ-ȰɒɑɗɌ  

Ȼɜɔɘɑɜəɚ Ɏ 8 ɖɘ ɚɞ ɏ.ȰɒɑɗɌ ɜɌɝɛɚɗɚɒɑə Ȼɜɔɜɚɐəɧɕ ȳɌɛɚɎɑɐəɔɖ 
ȭɔɎɨɑɜɑ-ɐɔ-ȰɒɑɗɌ (332 ɏɌ), ɖɚɞɚɜɧɕ Ɏ 1991 ɏɚɐɟ ɍɧɗ ɚɍɦɫɎɗɑə Ȯɚɐəɚ-

ɍɚɗɚɞəɧɘ ȿɏɚɐɨɑɘ ɘɑɒɐɟəɌɜɚɐəɚɏɚ ɓəɌɣɑəɔɫ (262 ɏɌ), ɛɜɔɓəɌəəɧɘ 
ȼɌɘɝɌɜɝɖɚɕ ȶɚəɎɑəɢɔɑɕ.  
ȳɌɛɚɎɑɐəɔɖ ɍɧɗ ɟɣɜɑɒɐɑə ȺɍɗɌɝɞɨɪ Ƚɔɢɔɗɔɫ Ȱɑɖɜɑɞɚɘ ʈ 585 ɚɞ 1 

ɝɑəɞɫɍɜɫ 1997 ɏɚɐɌ. Ⱥə ɫɎɗɫɑɞɝɫ ɣɌɝɞɨɪ ɞɑɜɜɔɞɚɜɔɔ ZSC ITA 050001  
ȭɔɎɨɑɜɑ ȸɌɖɖɚəɔ-ɐɔ-ȰɒɑɗɌ ɔ ZPS Ⱦɚɜɜɑ ȸɌəɠɜɔɫ, ȭɔɎɨɑɜɑ ɔ ȻɨɫəɌ-ɐɔ-
ȰɒɑɗɌ ɔ ɍɧɗ ɛɑɜɑɐɌə Ɏ ɟɛɜɌɎɗɑəɔɑ ɚɜɏɌəɔɓɌɢɔɑɕ LIPU . (ȼɔɝɟəɚɖ 37)  

ɃɌɝɞɨɪ ȳɌɛɚɎɑɐəɔɖɌ ɫɎɗɫɑɞɝɫ ɝɌɘɚɑ ɍɚɗɨɤɚɑ ɛɜɔɜɚɐəɚɑ ɛɜɔɍɜɑɒəɚɑ ɚɓɑɜɚ 
əɌ Ƚɔɢɔɗɔɔ, Ⱥɓɑɜɚ ȭɔɎɨɑɜɑ-ɐɔ-ȰɒɑɗɌ, ɛɜɔɓəɌəəɚɑ ɚɍɦɑɖɞɚɘ Ƚɑɞɔ ȹȬȾȿȼȬ 

2000  ɔ Ȯɚɐəɚ-ɍɚɗɚɞəɧɘ ȿɏɚɐɨɑɘ ɘɑɒɐɟəɌɜɚɐəɚɏɚ ɓəɌɣɑəɔɫ ɝɚɏɗɌɝəɚ 
ȼɌɘɝɌɜɝɖɚɕ ȶɚəɎɑəɢɔɔ, ɖɗɌɝɝɔɠɔɢɔɜɚɎɌəəɚɑ ɞɌɖɒɑ ɖɌɖ ȭɔɚɞɚɛ ʈ 88 
òȭɔɎɨɑɜɑ-ɐɔ-ȰɒɑɗɌó.  

Ȼɜɔɜɚɐəɧɕ ȳɌɛɚɎɑɐəɔɖ ȭɔɎɨɑɜɑ-ɐɔ-ȰɒɑɗɌ ɍɧɗ ɝɚɓɐɌə ɐɗɫ ɓɌɥɔɞɧ ȺɓɑɜɌ 
ȭɔɎɨɑɜɑ-ɐɔ-ȰɒɑɗɌ ɔ ɚɡɜɌəɧ ɚɐəɚɏɚ ɔɓ ɎɌɒəɑɕɤɔɡ ɘɑɝɞ ɚɞɐɧɡɌ, ɓɔɘɚɎɖɔ ɔ 

ɏəɑɓɐɚɎɌəɔɫ ɘəɚɏɚɣɔɝɗɑəəɧɡ ɎɔɐɚɎ ɛɑɜɑɗɑɞəɧɡ ɔ ɚɝɑɐɗɧɡ ɛɞɔɢ 
ɘɑɒɐɟəɌɜɚɐəɚɏɚ ɓəɌɣɑəɔɫ, ɚɜəɔɞɚɠɌɟəɌ ɖɚɞɚɜɧɡ ɎɖɗɪɣɌɑɞ ɍɚɗɑɑ 200 ɎɔɐɚɎ. 

 

Ⱥɓɑɜɚ ȭɔɎɨɑɜɑ ɛɗɚɥɌɐɨɪ 120 ɏɌ ɜɌɝɛɚɗɚɒɑəɚ Ɏ ɍɌɝɝɑɕəɑ ȼɑɖɔ ɀɔɖɟɢɢɌ ɔ 
ɝɚɍɔɜɌɑɞ Ɏɚɐɧ ɜɟɣɨɫ ȮɌɗɗɑ ȾɚɜɞɌ, Ɍ ɞɌɖɒɑ ɛɜɔəɔɘɌɑɞ ɣɌɝɞɨ ɛɚɎɑɜɡəɚɝɞəɧɡ 
Ɏɚɐ ɔɓ ɍɌɝɝɑɕəɌ ȼɑɖɔ Ȱɔɜɔɗɗɚ (ȬɖɌɞɑ) ɣɑɜɑɓ ɔɝɖɟɝɝɞɎɑəəɧɕ ɖɌəɌɗ. Ⱥɓɑɜɚ ɍɧɗɚ 

Ɏɖɗɪɣɑəɚ Ɏ Ƚɛɔɝɚɖ ɍɔɚɞɚɛɚɎ, ɛɚɐɗɑɒɌɥɔɡ ɚɡɜɌəɑ. ȿɖɌɓɚɘ ɚɞ 18.04.1986  ɏ. 
ȰɑɛɌɜɞɌɘɑəɞɌ ȶɟɗɨɞɟɜəɚɏɚ ȹɌɝɗɑɐɔɫ ȺɍɗɌɝɞɔ Ƚɔɢɔɗɔɫ ɚəɚ ɍɧɗɚ ɚɍɦɫɎɗɑəɚ 
òɞɑɜɜɔɞɚɜɔɑɕ, ɛɜɑɐɝɞɌɎɗɫɪɥɑɕ ɓəɌɣɔɞɑɗɨəɧɕ ɚɍɥɑɝɞɎɑəəɧɕ ɔəɞɑɜɑɝó.  

Ȯ ɛɜɚɤɗɚɘ Ⱥɓɑɜɚ ȭɔɎɨɑɜɑ-ɐɔ-ȰɒɑɗɌ ɛɔɞɌɗɚɝɨ ɔɝɖɗɪɣɔɞɑɗɨəɚ ɔɓ ɘɚɜɫ, Ɍ 
ɝɑɏɚɐəɫ ɚəɚ ɛɚɐɛɔɞɧɎɌɑɞɝɫ ɛɜɑɝəɚɕ Ɏɚɐɚɕ ɔɓ ȼɑɖɔ Ȱɔɜɔɗɗɚ ɣɑɜɑɓ 

ɛɚɐɓɑɘəɧɕ ɖɌəɌɗ, Ɏɧɜɧɞɧɕ ɑɥɑ Ɏ əɌɣɌɗɑ 600-ɡ ɏɚɐɚɎ. ȻɜɔɍɜɑɒəɌɫ ɛɚɗɚɝɌ 
əɔɒɑ ɛɚ ɞɑɣɑəɔɪ ɎɚɐɚɑɘɌ, ɖɚɏɐɌ-ɞɚ ɡɌɜɌɖɞɑɜɔɓɚɎɌɎɤɌɫɝɫ ɐɪəɌɘɔ, Ɏ 
əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɛɚɗəɚɝɞɨɪ ɓɌəɫɞɌ ɔəɞɑəɝɔɎəɚɕ ɞɑɛɗɔɣəɚɕ 

ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɚɕ ɐɑɫɞɑɗɨəɚɝɞɨɪ.  
Ƚɜɑɐəɫɫ ɏɗɟɍɔəɌ ɚɓɑɜɌ ɚɖɚɗɚ 3 ɘ, ɚəɚ ɔɘɑɑɞ əɔɓɖɟɪ ɛɜɚɓɜɌɣəɚɝɞɨ (0,7 -1,3 

ɘ) ɔ Ɏɧɝɚɖɟɪ ɞɜɚɠəɚɝɞɨ. Ⱥɓɑɜɚ əɌɡɚɐɔɞɝɫ ɛɜɔɘɑɜəɚ Ɏ 1,3 ɖɘ ɚɞ ɍɑɜɑɏɌ, 
ɔɘɑɑɞ ɛɑɜɔɘɑɞɜ 10 ɖɘ, ɘɌɖɝɔɘɌɗɨəɟɪ ɐɗɔəɟ 2,5 ɖɘ ɔ ɤɔɜɔəɟ 0,6 ɖɘ. 

 

                     

ȼɔɝɟəɚɖ 37. Ȼɜɔɜɚɐəɧɕ ȳɌɛɚɎɑɐəɔɖ ȭɔɎɔɑɜɑ-ɐɔ-ȰɒɑɗɌ ɔ Ⱥɓɑɜɚ ȭɔɎɔɑɜɑ-ɐɔ-

ȰɒɑɗɌ. (68) 

68. https :// www .parks .it / riserva .biviere .gela/ map .php  
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ȯɜɑɣɑɝɖɔɕ ɔɝɞɚɜɔɖ Ȼɗɔəɔɕ ȽɞɌɜɤɔɕ Ɏ I Ɏɑɖɑ əɌɤɑɕ ɩɜɧ ɟɛɚɘɔəɌɗ Ⱥɓɑɜɚ 

ȭɔɎɨɑɜɑ (ɐɜɑɎəɑɑ əɌɓɎɌəɔɑ òȶɚɖɖɌəɔɖɚó).  
Ȯ ɝɑɜɑɐɔəɑ III  ɎɑɖɌ əɌɤɑɕ ɩɜɧ ɜɔɘɝɖɔɕ ɛɔɝɌɞɑɗɨ ȯɌɕ Ɋɗɔɕ Ƚɚɗɔə 

ɜɌɝɝɖɌɓɧɎɌɗ, ɣɞɚ ɚɖɚɗɚ ȺɓɑɜɌ ɍɧɗɚ ɐɎɌ ɛɚɞɜɫɝɌɪɥɔɡ ɔɝɞɚɣəɔɖɌ Ɏɚɐɧ: ɚɐɔə 
ɐɑɗɌɗ ɒɑəɥɔə ɍɑɝɛɗɚɐəɧɘɔ, ɐɜɟɏɚɕ ɛɜɚɔɓɎɚɐɔɗ ɛɜɚɞɔɎɚɛɚɗɚɒəɧɕ ɩɠɠɑɖɞ. 
ȰɌɒɑ ɝɑɏɚɐəɫ ɝɟɥɑɝɞɎɟɑɞ ɗɑɏɑəɐɌ ɚ ɞɚɘ, ɣɞɚ Ɏ Ⱥɓɑɜɑ ȭɔɎɨɑɜɑ ɚɍɔɞɌɑɞ 

ɣɟɐɚɎɔɥəɌɫ ɜɑɛɞɔɗɔɫ ɞɔɞɌəɔɣɑɝɖɔɡ ɜɌɓɘɑɜɚɎ, ȭɔɐɐɔəɌ.  
Ⱥɓɑɜɚ ɩɖɝɛɗɟɌɞɔɜɚɎɌɗɚɝɨ ɖɌɖ ɝɚɗɫəɌɫ ɤɌɡɞɌ, ɎɖɗɪɣɑəəɌɫ Ɏ 1274 ɏɚɐɟ Ɏ 

ɣɔɝɗɚ ɝɚɗɫəɧɡ ɤɌɡɞ òSegrezie di  Sicilia ó. Ȼɚɝɗɑ ɛɜɑɖɜɌɥɑəɔɫ ɐɑɫɞɑɗɨəɚɝɞɔ 

ɝɚɗɫəɚɕ ɤɌɡɞɧ Ɏ 1615 ɏɚɐɟ ɍɌɝɝɑɕə ɍɧɗ ɛɜɑɚɍɜɌɓɚɎɌə Ɏ ɜɧɍəɟɪ ɠɑɜɘɟ, ɚɞɝɪɐɌ 
ɔ əɌɓɎɌəɔɑ ȭɔɎɨɑɜɑ (ɘɑɝɞɚ ɐɗɫ ɛɔɞɨɫ). (19, 69, 70, 71, 72, 73, 74)  

Ȯ ɡɚɗɚɐəɚɑ Ɏɜɑɘɫ ɏɚɐɌ ɚɓɑɜɚ ɝɗɟɒɔɞ ɟɍɑɒɔɥɑɘ ɐɗɫ ɟɞɚɖ, ɞɌɖɔɡ ɖɌɖ əɧɜɚɖ 
(Aythya  ferina ) ɔ ɝɎɔɫɓɨ (Anas  penelope ), ɤɔɗɚɡɎɚɝɞɨ (Anas  acuta), Ɍ ɞɌɖɒɑ ɐɗɫ 
ɛɑɜɑɗɑɞəɧɡ ɛɞɔɢ, ɎɖɗɪɣɌɫ ɣɔɜɖɌ-ɞɜɑɝɖɟəɖɌ (Anas  querquedu la) ɔ 

ɤɔɜɚɖɚəɚɝɖɟ (Anas  clypeata ). 
 

Ȯɑɝəɚɕ ɛɚɫɎɗɫɪɞɝɫ ɘɔɏɜɔɜɟɪɥɔɑ Ɏɔɐɧ ɔɓ Ȭɠɜɔɖɔ: ɝɑɜɌɫ ɢɌɛɗɫ (Ardea  

cinerea) ɔ ɍɚɗɑɑ ɜɑɐɖɌɫ ɜɧɒɌɫ ɢɌɛɗɫ (Ardea  purpurea ), ɍɚɗɨɤɌɫ ɍɑɗɌɫ ɢɌɛɗɫ 
(Casmerodius  albus ), ɘɌɗɌɫ ɍɑɗɌɫ ɢɌɛɗɫ (Egretta  garzetta) ɔ ɒɑɗɞɌɫ ɢɌɛɗɫ 

(Ardeola  ralloides ).  
Ƚɜɑɐɔ ɘɑəɑɑ ɜɌɝɛɜɚɝɞɜɌəɑəəɧɡ ɎɔɐɚɎ - Ɏɧɛɨ (Botaurus  stellaris ), 

ɍɑɗɚɏɗɌɓɧɕ əɧɜɚɖ (Aythya  nyroca), əɌɡɚɐɫɥɔɕɝɫ ɛɚɐ ɟɏɜɚɓɚɕ ɔɝɣɑɓəɚɎɑəɔɫ, 

ɔ ɖɌɜɌɎɌɕɖɌ (Plegadis  falcinellus ), ɝɔɘɎɚɗ ɚɡɜɌəɫɑɘɚɕ ɞɑɜɜɔɞɚɜɔɔ.  
Ȯ ɘɌɑ ɔ ɔɪəɑ ɛɜɔɗɑɞɌɪɞ ɣɑɜəɌɫ ɖɜɌɣɖɌ (Chlidonias  niger) ɔ ɖɜɌɣɖɌ (Sterna  

hirundo ) Ɏ ɛɜɑɐɝɎɌɐɑɍəɟɪ ɘɔɏɜɌɢɔɪ.  

ȷɑɞɚɘ ȳɌɛɚɎɑɐəɔɖ ɛɚɝɑɥɌɪɞ ɞɜɑɝɖɟəɖɔ, ɗɧɝɟɡɔ (Fulica  atra) ɔ ɜɑɐɖɌɫ 
ɗɟɏɚɎɌɫ ɞɔɜɖɟɤɖɌ (Glareola  pratincola ). 

 

Ⱥɝɑəɨɪ ɘɚɒəɚ Ɏɝɞɜɑɞɔɞɨ ɖɟɗɔɖɌ ɗɑɝəɚɏɚ ɛɑɜɑɎɚɓɣɔɖɌ (Tringa  glareola) ɔ 
ɖɌɘɑəɖɟ (Oenanthe  oenanthe ), ɘɌɗɚɏɚ ɓɟɕɖɌ (Charadrius  dubius ) ɔ ɍɚɗɨɤɚɏɚ 

ɓɟɕɖɌ (Charadrius  hiaticula ), ɓɌɞɑɘ ɖɟɗɔɖɌ-Ɏɚɜɚɍɨɫ (Calidris  minuta ), 
ɍɚɗɨɤɚɏɚ ɟɗɔɞɌ (Tringa  nebularia ), ɞɜɌɎəɔɖɌ (Tringa  totanus ), ɛɫɞəɔɝɞɚɏɚ 
ɞɜɌɎəɔɖɌ (Tringa  erythropus ) ɔ Ɏ ɖɚəɢɑ ɠɑɎɜɌɗɫ ɍɚɗɨɤɚɏɚ ɎɑɜɑɞɑəəɔɖɌ 

(Limosa  limosa ).  
Ȯ ȳɌɛɚɎɑɐəɔɖɑ ɏəɑɓɐɔɞɝɫ ɓɚɗɚɞɔɝɞɌɫ ɥɟɜɖɌ (Merops  apiaster ), Ɍ ɞɌɖɒɑ 

ɚɍɔɞɌɑɞ ɝɟɗɞɌəɝɖɌɫ ɖɟɜɔɢɌ (Porphyrio  porphyrio ), ɎɧɘɑɜɤɌɫ əɌ Ƚɔɢɔɗɔɔ Ɏ 
ɝɑɜɑɐɔəɑ XIX  ɎɑɖɌ. Ƀɔɜɚɖ-ɝɎɔɝɞɟəɚɖ (Anas  crecca ), ɖɜɫɖɎɌ (Anas  
platyrhynchos ) ɔ ɞɜɑɝɖɟəɚɖ ɚɝɞɌəɌɎɗɔɎɌɪɞɝɫ əɌ ɓɔɘɚɎɖɟ.  

Ƚɜɑɐɔ ɡɔɥəɧɡ ɛɞɔɢ ɘɚɒəɚ Ɏɝɞɜɑɞɔɞɨ ɍɚɗɚɞəɚɏɚ ɗɟəɫ (Circus  aeruginosus ), 
ɛɟɝɞɑɗɨɏɟ (Falco  tinnunculus ) ɔ ɜɑɐɖɟɪ ɝɖɚɛɟ (Pandion  haliaetus ).  

 

69.RAPPORTO DI MONITORAGGIO DELLO STATO DI QUALITÀ DEI LAGHI E DEGLI INVASI D ELLA 
SICILIA, ARPA SICILIA, Triennio 2020 -2022, 30.11.2023,  48 pp.  

70. Fase di analisi ð Classificazione dello stato ecologico e dello stato ambientale dei corpi idrici 

superficiali ð Laghi, SOGESID Spa, 2005, 75 pp.  

71. https://siciliasconosciuta.com/il -biviere -di -gela-paradiso -degli -ornitologi/  

72. https://www.cicogna.info/blog/martin -pescatore -alcedo -atthis/  
73. Riserva naturale Biviere di Gela, http://www.lipu.it/riserva -naturale -biviere -  

     di -gela-caltanissetta  

74.Riserva naturale orientata Biviere di Gela,    

     https://it.wikipedia.org/wiki/Riserva_naturale_orientata_Biviere_di_Gela  
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ȾɌɖɒɑ ɓɐɑɝɨ ɚɍɔɞɌɪɞ ɖɎɌɖɎɌ (Nycticorax nycticorax) ɝ əɚɣəɧɘɔ ɛɜɔɎɧɣɖɌɘɔ, 

ɖɚɗɛɔɢɌ (Platalea leucorodia), ɓɔɘɚɜɚɐɚɖ (Alcedo atthis), ɟɐɚɐ (Upupa epops).  
Ƚɜɑɐɔ ɖɟɗɔɖɚɎ ɎɝɞɜɑɣɌɪɞɝɫ ɡɚɐɟɗɚɣəɔɖ (Himantopus  himantopus ) ɔ ɍɚɗɨɤɚɕ 

ɖɜɚəɤəɑɛ (Numenius  arquata ).  
Ȯɐɚɗɨ ɍɑɜɑɏɚɎ ɚɓɑɜɌ əɌɡɚɐɫɞ ɟɍɑɒɔɥɑ əɑɖɚɞɚɜɧɑ Ɏɔɐɧ ɘɗɑɖɚɛɔɞɌɪɥɔɡ, 

ɞɌɖɔɑ ɖɌɖ ɗɔɝɔɢɌ, ɐɔɖɔɕ ɖɜɚɗɔɖ, ɗɌɝɖɌ, ɐɔɖɚɍɜɌɓ ɔ ɑɒ. ȼɑɛɞɔɗɔɔ ɔ 

ɓɑɘəɚɎɚɐəɧɑ ɞɌɖɒɑ ɎɖɗɪɣɌɪɞ ɘəɚɒɑɝɞɎɚ ɎɔɐɚɎ. (ȼɔɝɟəɚɖ 38) (73, 75)  
 

ȼɌɝɞɔɞɑɗɨəɚɝɞɨ ȳɌɛɚɎɑɐəɔɖɌ ɡɌɜɌɖɞɑɜɔɓɟɑɞɝɫ ɏɔɐɜɚɠɔɗɨəɧɘɔ ɎɔɐɌɘɔ, 

ɞɌɖɔɘɔ ɖɌɖ Potamogeton  pectinatus , Ceratophyllum  demersum , Scirpus  
maritimus , Scirpus  lacustris  ɔ Phragmites  australis . ȹɌ ɗɟɏɌɡ ɛɜɚɔɓɜɌɝɞɌɪɞ 

ɞɌɖɔɑ Ɏɔɐɧ, ɖɌɖ ɞɔɘɨɫə ɔ ɜɚɓɘɌɜɔə, Ɍ Ɏɑɝəɚɕ - ɜɌɓɗɔɣəɧɑ ɐɔɖɔɑ ɚɜɡɔɐɑɔ, 
ɎɖɗɪɣɌɫ ɜɑɐɖɔɕ ɝɔɢɔɗɔɕɝɖɔɕ ɩəɐɑɘɔɖ Ophrys  oxyrrhyn chos . Ȯ ɛɚɗɚɝɑ ɐɪə, 
ɚɞɐɑɗɫɪɥɑɕ ɚɓɑɜɚ ɚɞ ɘɚɜɫ, ɛɜɚɢɎɑɞɌɪɞ ɍɑɗɧɕ ɜɌɖɔɞəɔɖ (Retama  raetam ), 

ɎɌɝɔɗɑɖ ɛɜɔɍɜɑɒəɧɕ (Centaurea  sphaerocephala ) ɔ ɜɑɐɖɚɑ ɩəɐɑɘɔɣəɚɑ 
ɜɌɝɞɑəɔɑ Leopoldia  gussonei . (74) 
 

 

ȼɔɝɟəɚɖ 38. ȶɌɜɌɎɌɕɖɌ (Plegadis falcinellus) ȼɔɝɟəɚɖ 39. ȳɔɘɚɜɚɐɚɖ (Alcedo 
                                                                      Atthis) (71, 72)  

 

SIC  ITA 050001  ȭɔɎɨɑɜɑ ɔ ȸɌɖɖɚəɔ-ɐɔ-ȰɒɑɗɌ  
Ⱦɑɜɜɔɞɚɜɔɫ ɟɣɌɝɞɖɌ SIC  ITA 050001  ȭɔɎɨɑɜɑ ɔ ȸɌɖɖɚəɔ-ɐɔ-ȰɒɑɗɌ 

ɓɌəɔɘɌɑɞ 3õ611,36 ɏɌ ɔ ɎɖɗɪɣɌɑɞ Ȯɚɐəɚ-ɍɚɗɚɞəɧɑ ȿɏɚɐɨɫ ȭɔɎɔɑɜɑ-ɐɔ-
ȰɒɑɗɌ Ɏ ɟɝɞɨɑ ȼɑɖɔ Ȱɔɜɔɗɗɚ, ɍɚɗɚɞɌ, ɞɚɛɔ ɔ Ȯɚɐəɚ-ɍɚɗɚɞəɧɑ ȿɏɚɐɨɫ əɌ 
ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ ɔ ȽɛɔəɌɝɌəɞɌ. ɉɞɔ ɞɑɜɜɔɞɚɜɔɔ ɜɌɝɛɚɗɚɒɑəɧ əɌ 

ɞɑɜɜɔɞɚɜɔɔ ɘɟəɔɢɔɛɌɗɔɞɑɞɚɎ ɏ.ȰɒɑɗɌ (90 %) ɔ ɏ.AɖɌɞɑ. ȰɌəəɧɕ ɟɣɌɝɞɚɖ 
ɜɌɝɛɚɗɚɒɑə ɖ Ɏɚɝɞɚɖɟ ɚɞ ɏɚɜɚɐɌ ȰɒɑɗɌ, əɑɐɌɗɑɖɚ ɚɞ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ 

ɂɑəɞɜɌ, ɐɚ ɏɜɌəɔɢɧ ɝ ɞɑɜɜɔɞɚɜɔɑɕ ɏ.ȬɖɌɞɑ. 
 
 

 
 

 
 

75. https :// www .cicogna .info / sic -zsc-e-zps/ il -biviere -di -gela/   
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SIC  ITA 050011  Toɜɜɑ ȸɌəɠɜɔɫ 

Ⱦɑɜɜɔɞɚɜɔɫ ɟɣɌɝɞɖɌ SIC  ITA 050011  Toɜɜɑ ȸɌəɠɜɔɫ ɓɌəɔɘɌɑɞ 696,59 ɏɌ ɔ 
ɎɖɗɪɣɌɑɞ Ɏ ɝɑɍɫ ɐɪəəɧɑ ɔ ɛɗɫɒəɧɑ ɓɚəɧ, Ɍ ɞɌɖɒɑ ɛɚɍɑɜɑɒɨɫ ɜɌɕɚəɌ Ⱦɚɜɜɑ 

ȸɌəɠɜɔɫ, ɛɜɚɝɞɔɜɌɪɥɔɑɝɫ ɖ ɓɌɛɌɐɟ ɚɞ ɏɚɜɚɐɌ ȰɒɑɗɌ ɔ ɞɑɜɜɔɞɚɜɔɔ, Ɏɡɚɐɫɥɔɑ 
Ɏ ɘɟəɔɢɔɛɌɗɔɞɑɞɧ ɏ.ȰɒɑɗɌ ɔ ɏ.ȭɟɞɑɜɌ.  

 

ZPS ITA 050012  Ⱦɚɜɜɑ ȸɌəɠɜɔɫ, ȻɨɫəɌ ɔ ȭɔɎɨɑɜɑ ȸɌɖɖɚəɔ-ɐɔ-ȰɒɑɗɌ 
Ⱦɑɜɜɔɞɚɜɔɫ ɟɣɌɝɞɖɌ ZPS ITA 050012  Ⱦɚɜɜɑ ȸɌəɠɜɔɫ, ȻɨɫəɌ ɔ ȭɔɎɨɑɜɑ 

ȸɌɖɖɚəɔ-ɐɔ-ȰɒɑɗɌ, ɝɚɓɐɌəəɚɏɚ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ȰɔɜɑɖɞɔɎɚɕ ɚ ȻɞɔɢɌɡ 

(2009/147/ EC), ɓɌəɔɘɌɑɞ 25'074 ɏɌ, ɛɜɚɝɞɔɜɌɫɝɨ ɛɚ ɞɑɜɜɔɞɚɜɔɫɘ 
ɘɟəɔɢɔɛɌɗɔɞɑɞɚɎ ȰɒɑɗɌ, ȹɔɤɑɘɔ, ȭɟɞɑɜɌ, ȬɖɌɞɑ, ȶɌɗɨɞɌɐɒɔɜɚəɑ ɔ 

ȸɌɢɢɌɜɔəɚ. ɉɞɚ Ɏəɟɞɜɑəəɔɑ ɜɌɕɚəɧ ɜɌɎəɔəɧ ȰɒɑɗɌ, Ȱɚɗɔəɧ ȸɌɜɚɗɨɚ, əɌ 
ɖɚɞɚɜɧɡ ɜɌɝɛɚɗɚɒɑəɧ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɧɑ ɓɑɘɗɔ, Ɏɜɑɘɑəəɧɑ ɔ ɜɑɣəɧɑ 
Ȯɚɐəɚ-ɍɚɗɚɞəɧɑ ȿɏɚɐɨɫ. ȰɌəəɌɫ ɚɡɜɌəəɌɫ ɞɑɜɜɔɞɚɜɔɫ ɛɜɚɝɞɔɜɌɑɞɝɫ ɖ ɪɏɟ Ɏ 

ɝɞɚɜɚəɟ ɘɚɜɫ ɔ ɛɜɚɐɚɗɒɌɑɞɝɫ əɌ ɝɑɎɑɜ, ɛɜɚəɔɖɌɫ Ɏəɟɞɜɨ ɜɌɎəɔəɧ ȰɒɑɗɌ. 
(ȼɔɝɟəɚɖ 36) (22) 

 

ɀɌɟəɌ ɐɌəəɚɕ ɚɡɜɌəəɚɕ ɞɑɜɜɔɞɚɜɔɔ ɎɖɗɪɣɌɑɞ 12 ɎɔɐɚɎ ɓɑɘəɚɎɚɐəɧɡ, 
ɛɜɑɝɘɧɖɌɪɥɔɡɝɫ ɔ ɘɗɑɖɚɛɔɞɌɪɥɔɡ, 38 ɜɑɏɔɚəɌɗɨəɧɡ ɔ ɩəɐɑɘɔɣəɧɡ ɐɗɫ 
ȴɞɌɗɔɔ ɎɔɐɚɎ ɔ ɛɚɐɎɔɐɚɎ, Ɏ ɚɝəɚɎəɚɘ əɌɝɑɖɚɘɧɡ. Ȯɝɑɏɚ Ɏ ȶɜɌɝəɟɪ ȶəɔɏɟ ɔ 

Ɏ ɛɜɔɗɚɒɑəɔɫ ɖ ȸɑɒɐɟəɌɜɚɐəɧɘ ȰɔɜɑɖɞɔɎɌɘ ɔ ȶɚəɎɑəɢɔɫɘ ɓɌəɑɝɑəɚ 100 
ɎɔɐɚɎ ɛɚɓɎɚəɚɣəɧɡ ɔ ɍɑɝɛɚɓɎɚəɚɣəɧɡ.  

ȺɜəɔɞɚɠɌɟəɌ ZPS ITA  050012 əɌɝɣɔɞɧɎɌɑɞ 170 ɎɔɐɚɎ, ɚɞəɚɝɫɥɔɡɝɫ ɖ 19 
ɚɞɜɫɐɌɘ ɔ 53 ɝɑɘɑɕɝɞɎɌɘ, ɝ 78 ɏəɑɓɐɫɥɔɘɔɝɫ ɎɔɐɌɘɔ, ɔɓ ɖɚɞɚɜɧɡ 56,4 % əɑ 
ɫɎɗɫɪɞɝɫ ɎɚɜɚɍɨɔəɚɚɍɜɌɓəɧɘɔ.  

Ȯ 2010  ɏɚɐɟ ɛɚɛɟɗɫɢɔɫ ɘɌɗɚɕ ɛɟɝɞɑɗɨɏɔ (Falco  naumanni ) Ɏ ɩɞɚɘ ɜɌɕɚəɑ 
ɚɢɑəɔɎɌɗɌɝɨ Ɏ 450-500 ɛɌɜ, ɣɞɚ ɩɖɎɔɎɌɗɑəɞəɚ ɞɜɑɞɔ ɝɔɢɔɗɔɕɝɖɚɕ ɛɚɛɟɗɫɢɔɔ, 
ɖɚɞɚɜɌɫ ɫɎɗɫɑɞɝɫ Ɏɞɚɜɚɕ Ɏ ȴɞɌɗɔɔ, ɔ ɔɘɑɑɞ ɜɑɛɜɚɐɟɖɞɔɎəɧɑ ɛɌɜɌɘɑɞɜɧ ɝɜɑɐɔ 

ɝɌɘɧɡ Ɏɧɝɚɖɔɡ Ɏ ȱɎɜɚɛɑ.  
ȹɌ ɞɑɜɜɔɞɚɜɔɔ ZPS ɏəɑɓɐɔɞɝɫ Ɏɝɫ ɝɔɢɔɗɔɕɝɖɌɫ ɛɚɛɟɗɫɢɔɫ ɗɟɏɚɎɚɕ 

ɞɔɜɖɟɤɖɔ Ɏ ɖɚɗɔɣɑɝɞɎɑ 60-100 ɛɌɜ. ȽɔɓɚɎɚɜɚəɖɌ (Coracias  garrulus ) 
ɛɜɔɝɟɞɝɞɎɟɑɞ ɝ 40-45 ɚɝɚɍɫɘɔ, Ɏɔɐ ɔɘɑɑɞ ɝɌɘɟɪ ɍɚɗɨɤɟɪ ɝɔɢɔɗɔɕɝɖɟɪ 
ɛɚɛɟɗɫɢɔɪ əɌ ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ. ȾɌɖɒɑ Ɏ ɝɗɟɣɌɑ ɌɎɐɚɞɖɔ (Burhinus  

oedicnemus ) ɛɚɛɟɗɫɢɔɫ ZPS ɫɎɗɫɑɞɝɫ ɝɌɘɚɕ ɍɚɗɨɤɚɕ əɌ Ƚɔɢɔɗɔɔ ɝ ɣɌɝɞɚɞɚɕ 
2,8 ɚɝɚɍɑɕ/100 ɏɌ. ȭɑɗɧɕ Ɍɔɝɞ (Ciconia  ciconia ) ɏəɑɓɐɔɞɝɫ ɝ 2001 ɏɚɐɌ, Ɍ Ɏ 2009  

ɏɚɐɟ ɑɏɚ ɣɔɝɗɑəəɚɝɞɨ ɐɚɝɞɔɏɗɌ 20 ɛɌɜ.  
Ȯɚɐəɚ-ɍɚɗɚɞəɧɑ ȿɏɚɐɨɫ ɔ SIC / ZPS ɛɜɑɐɝɞɌɎɗɫɪɞ ɝɚɍɚɕ ɛɑɜɎɟɪ 

ɚɝɞɌəɚɎɖɟ ɐɗɫ 127 ɘɔɏɜɔɜɟɪɥɔɡ ɎɔɐɚɎ ɛɚɝɗɑ ɛɑɜɑɝɑɣɑəɔɫ Ƚɔɢɔɗɔɕɝɖɚɏɚ 

ȻɜɚɗɔɎɌ. Ȯ ɝɜɑɐəɑɘ ɓɌ ɏɚɐ ɓɐɑɝɨ əɌɝɣɔɞɧɎɌɑɞɝɫ 50'000 ɚɝɚɍɑɕ: ɩɞɚ ɢɌɛɗɔ, 
ɚɜɗɧ, ɍɟɜɑɎɑɝɞəɔɖɔ, ɡɚɐɟɗɚɣəɔɖɔ, ɍɑɗɧɑ ɔ ɣɑɜəɧɑ Ɍɔɝɞɧ, ɍɌɖɗɌəɧ, ɍɚɗɨɤɔɑ ɔ 
ɘɌɗɧɑ ɓɟɕɖɔ, ɫɝɞɜɑɍɧ, ɠɗɌɘɔəɏɚ, ɥɟɜɖɔ, ɖɚɜɤɟəɧ, ɏɟɝɔ ɔ ɞ. ɐ. ȰɌəəɧɕ ɠɌɖɞ 

ɛɚɐɣɑɜɖɔɎɌɑɞ ɎɌɒəɚɝɞɨ Ɏɑɝɑəəɑɕ ɘɔɏɜɌɢɔɔ Ɏ ɩɞɚɕ ɚɍɗɌɝɞɔ Ƚɜɑɐɔɓɑɘəɚɘɚɜɨɫ. 
ȹɌɛɜɔɘɑɜ, Ɏ ɘɌɜɞɑ-Ɍɛɜɑɗɑ 2001 ɏɚɐɌ ɍɧɗɚ əɌɝɣɔɞɌəɚ 63'984 ɛɑɜɑɗɑɞəɧɡ 

ɛɞɔɢ, ɔɓ ɖɚɞɚɜɧɡ 26õ266 ɍɧɗɔ Anas  querquedula , 11õ412 - Anas  acuta  ɔ 8õ258 - 
Aythya  nyroca . (ȼɔɝɟəɚɖ 39) (65) 
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ȼɔɝɟəɚɖ 39. ȺɝəɚɎəɧɑ əɌɛɜɌɎɗɑəɔɫ ɘɔɏɜɌɢɔɔ ɚɜəɔɞɚɠɌɟəɧ Ɏ ȳɌɗɔɎɑ ȰɒɑɗɌ. 

(65) 
 

Ⱦɑɜɜɔɞɚɜɔɫ ZPS ɫɎɗɫɑɞɝɫ ɘɑɝɞɚɘ ɓɔɘɚɎɖɔ 80 ɎɔɐɚɎ ɛɞɔɢ, ɎɖɗɪɣɌɫ ɞɌɖɔɑ 
Ɏɔɐɧ əɌɢɔɚəɌɗɨəɚɏɚ ɓəɌɣɑəɔɫ, ɖɌɖ Numenius  arquata , Pluvialis  apric aria  ɔ 

Burhinus  oedicnemus .  
ȹɌ ɞɑɜɜɔɞɚɜɔɔ SIC / ZPS ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɚ 309 ɎɔɐɚɎ ɛɞɔɢ, Ɏ ɞɚɘ ɣɔɝɗɑ 109 

ɎɔɐɚɎ, Ɏɖɗɪɣɑəəɧɡ Ɏ ȶɜɌɝəɟɪ ȶəɔɏɟ.  

ȳɌɗɔɎ ȰɒɑɗɌ əɌ Ƚɔɢɔɗɔɔ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɖɚɜɔɐɚɜ ɝɞɜɌɞɑɏɔɣɑɝɖɚɏɚ 
ɓəɌɣɑəɔɫ ɐɗɫ ɝɚɡɜɌəəɚɝɞɔ ɛɑɜɑɗɑɞəɧɡ ɛɞɔɢ Ɏ əɌɢɔɚəɌɗɨəɚɘ ɔ 

ɘɑɒɐɟəɌɜɚɐəɚɘ ɘɌɝɤɞɌɍɑ, ɫɎɗɫɫɝɨ ɚɝəɚɎəɧɘ ɛɟəɖɞɚɘ ɛɑɜɑɝɑɣɑəɔɫ ɐɗɫ ɛɞɔɢ, 
ɛɜɔɍɧɎɌɪɥɔɡ ɔɓ ȽɑɎɑɜəɚɕ Ȭɠɜɔɖɔ Ɏɑɝəɚɕ. Ⱦɚɗɨɖɚ ɝ ɠɑɎɜɌɗɫ ɛɚ Ɍɛɜɑɗɨ 
ɖɚɗɔɣɑɝɞɎɚ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəəɧɡ ɎɚɐɚɛɗɌɎɌɪɥɔɡ ɛɞɔɢ ɛɜɑɎɧɝɔɗɚ 45'000  

ɚɝɚɍɑɕ.  
Ȯ ɝɞɌɞɨɑ ȸɌɟɜɔɢɔɚ ȽɌɜà, ȼɚɓɌɜɔɚ ȸɌɝɖɌɜɌ ɔ ɉɘɔɗɔɚ Ȱɒɟɐɔɣɑ, 

ɚɛɟɍɗɔɖɚɎɌəəɚɕ Ɏ 2009  ɏɚɐɟ, ɌɎɞɚɜɧ, ɛɜɔɓəɌɎɌɫ ɘɑɝɞəɚɑ ɔ ɘɑɒɐɟəɌɜɚɐəɚɑ 
ɓəɌɣɑəɔɑ ɚɍɦɑɖɞɌ, ɛɚɐɣɑɜɖɔɎɌɪɞ ɚɞɝɟɞɝɞɎɔɑ ɌɐɑɖɎɌɞəɚɏɚ ɟɜɚɎəɫ ɓɌɥɔɞɧ 
ɎɔɐɚɎ ɔ ɘɑɝɞ ɚɍɔɞɌəɔɫ, Ɍ ɞɌɖɒɑ ɞɜɟɐəɚɝɞɔ Ɏ ɜɑɌɗɔɓɌɢɔɔ ɌɖɞɔɎəɚɕ 

ɛɚɗɔɞɔɖɔ ɓɌɥɔɞɧ ɔ ɝɚɡɜɌəɑəɔɫ ɍɔɚɜɌɓəɚɚɍɜɌɓɔɫ. ȬɎɞɚɜɧ ɛɚɐɣɑɜɖɔɎɌɪɞ, 
ɣɞɚ ɛɚɗɔɞɔɖɌ ɜɌɝɤɔɜɑəɔɫ ɔ ɞɜɌəɝɠɚɜɘɌɢɔɔ ɔəɞɑəɝɔɎəɚɏɚ ɝɑɗɨɝɖɚɏɚ 
ɡɚɓɫɕɝɞɎɌ ɔ ɛɜɚɘɧɤɗɑəəɚɝɞɔ ɖɌɖ əɌ ɘɟəɔɢɔɛɌɗɨəɚɘ, ɞɌɖ ɔ əɌ ɜɑɏɔɚəɌɗɨəɚɘ 

ɟɜɚɎəɑ, əɑɝɑɞ Ɏ ɝɑɍɑ ɜɔɝɖ əɑɛɚɛɜɌɎɔɘɚɏɚ əɌɜɟɤɑəɔɫ ɢɑɗɚɝɞəɚɝɞɔ ɞɑɜɜɔɞɚɜɔɔ 
ZPS ITA 050012 . (67,  76, 77)  

 
 

76.Maurizio Sarà, Rosario Mascara & Emilio Giudice, VALORE ORNITOLOGICO NELLA ZPS - ITA 

050012 òTORRE MANFRIA, BIVIERE E PIANA DI GELAó (SICILIA), Alula XVI (1-2): 573 -575 

(2009), 573 -575 pp.  

77. https://www.cicogna.info/zps -torre -manfria -biviere -e-piana -di -gela/  
 

https://www.cicogna.info/zps-torre-manfria-biviere-e-piana-di-gela/
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Ȯɚɐəɚ-ɍɚɗɚɞəɧɑ ȿɏɚɐɨɫ Ȱɒɑɗɚɕ, ɣɌɝɞɨ ɚɡɜɌəəɚɕ ɞɑɜɜɔɞɚɜɔɔ ZPS 

ITA 050012  
Ȯɚɐəɚ-ɍɚɗɚɞəɧɑ ȿɏɚɐɨɫ Ȱɒɑɗɚɕ ɩɞɚ ɣɌɝɞəɌɫ ɚɡɜɌəɫɑɘɌɫ ɛɜɔɜɚɐəɌɫ 

ɞɑɜɜɔɞɚɜɔɫ, ɫɎɗɫɪɥɌɫɝɫ əɑɚɞɦɑɘɗɑɘɚɕ ɣɌɝɞɨɪ ZPS ITA 050012  Ⱦɚɜɜɑ 
ȸɌəɠɜɔɫ, ȻɨɫəɌ ɔ ȭɔɎɨɑɜɑ ȸɌɖɖɚəɔ-ɐɔ-ȰɒɑɗɌ ɔ ɘɚɜɝɖɚɕ ɛɜɔɍɜɑɒəɚɕ  
ɓɚəɧ. ȿɏɚɐɨɫ Ȱɒɑɗɚɕ ɜɌɝɛɚɗɚɒɑəɧ Ɏ ɘɟəɔɢɔɛɌɗɔɞɑɞɑ ȰɒɑɗɌ, Ɏ ɛɜɚɎɔəɢɔɔ 

ȶɌɗɨɞɌəɔɝɝɑɞɞɌ əɌ Ƚɔɢɔɗɔɔ.  
ȽɚɓɐɌəəɌɫ Ɏ 2017  ɏɚɐɟ, ɐɌəəɌɫ ɞɑɜɜɔɞɚɜɔɫ ɔɘɑɑɞ ɢɑɗɨɪ ɓɌɥɔɞɟ, ɚɡɜɌəɟ ɔ 

ɝɚɡɜɌəɑəɔɑ ɛɜɔɜɚɐɧ, ɚɜəɔɞɚɠɌɟəɧ ɔ ɛɑɜɑɗɑɞəɧɡ ɛɞɔɢ. ȿɏɚɐɨɫ Ȱɒɑɗɚɕ 

ɩɞɚ əɑɍɚɗɨɤɌɫ ɓɑɗɑəɌɫ ɞɑɜɜɔɞɚɜɔɫ, ȺɌɓɔɝ ɛɚɝɜɑɐɔ ɜɌɎəɔəɧ ȰɒɑɗɌ, ɖɚɞɚɜɧɕ 
ɛɜɑɛɫɞɝɞɎɟɑɞ ɑɑ ɚɛɟɝɞɧəɔɎɌəɔɪ. 160 ɏɑɖɞɌɜɚɎ ɍɚəɔɠɔɢɔɜɚɎɌəəɧɡ ɓɑɘɑɗɨ 

ɓɌɥɔɥɌɪɞ ɍɔɚɜɌɓəɚɚɍɜɌɓɔɑ ɞɑɜɜɔɞɚɜɔɔ, ɛɜɑɐɗɌɏɌɫ ɍɑɓɚɛɌɝəɚɑ ɟɍɑɒɔɥɑ ɐɗɫ 
ɘəɚɏɚɣɔɝɗɑəəɧɡ ɎɔɐɚɎ.  
Ȱɒɑɗɚɕ ɫɎɗɫɑɞɝɫ ɐɜɑɎəɔɘ əɌɓɎɌəɔɑɘ ɘɑɝɞəɚɝɞɔ, ɖɚɞɚɜɚɑ ɛɚɫɎɗɫɑɞɝɫ ɑɥɑ Ɏ 

òɉəɑɔɐɑó ɟ Ȯɑɜɏɔɗɔɫ.  
Ȼɜɚɑɖɞ Geloi  Wetland  əɑɘɑɢɖɚɏɚ əɑɖɚɘɘɑɜɣɑɝɖɚɏɚ ɠɚəɐɌ Stiftung  Pro  

Artenvielfalt  (Pro Biodiversity  Foundati on) Ɏ ɝɚɞɜɟɐəɔɣɑɝɞɎɑ ɝ ɌɝɝɚɢɔɌɢɔɑɕ 
ɂɑəɞɜ ɉɖɚɗɚɏɔɣɑɝɖɚɏɚ ȺɍɜɌɓɚɎɌəɔɫ ODV, ɍɌɓɔɜɟɪɥɑɕɝɫ Ɏ ɏ.ȹɔɤɑɘɔ, 
ɐɑɕɝɞɎɟɪɥɑɕ ɘɑɒɐɟ ɜɌɕɚəɌɘɔ ȽɖɚɘɟəɔɖɌɞɌ ɔ ȽɌɍɟɣɔ (ɞɑɜɜɔɞɚɜɔɫ ȰɒɑɗɌ), 

əɌɛɜɌɎɗɑə əɌ ɝɚɓɐɌəɔɑ ȹɌɢɔɚəɌɗɨəɚɏɚ ȻɌɜɖɌ, ɝ ɢɑɗɨɪ ɛɜɔɐɌəɔɫ ɐɌəəɧɘ 
ɞɑɜɜɔɞɚɜɔɫɘ ɔəɚɏɚ ɩɖɚɗɚɏɔɣɑɝɖɚɏɚ ɔ ɩɖɚəɚɘɔɣɑɝɖɚɏɚ ɍɟɐɟɥɑɏɚ, ɖɌɖ  
ɌɗɨɞɑɜəɌɞɔɎɧ əɧəɑɤəɑɘɟ ɛɜɚɘɧɤɗɑəəɚɘɟ əɌɝɞɚɫɥɑɘɟ.  

ȸɌəɟɩɗɨ ȳɌɠɌɜɌəɌ, ɜɟɖɚɎɚɐɔɞɑɗɨ Geloi  Wetland , ɏɚɎɚɜɔɞ, ɣɞɚ ɩɞɌ 
ɞɑɜɜɔɞɚɜɔɫ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɎɌɒəɧɕ ɘɔɏɜɌɢɔɚəəɧɕ ɘɌɜɤɜɟɞ Ɏɑɝəɚɕ ɔ 

ɚɝɑəɨɪ ɐɗɫ ɞɧɝɫɣ ɛɞɔɢ. Ƚ 2016 ɏɚɐɌ Geloi  ɟɣɌɝɞɎɟɑɞ Ɏ ɢɑɗɑɎɧɡ ɛɑɜɑɛɔɝɫɡ ɛɞɔɢ 
Ɏ ɩɞɚɘ ɜɌɕɚəɑ. Ȼɜɚɑɖɞ Ȯɚɐəɚ-ɍɚɗɚɞəɧɑ ȿɏɚɐɨɫ Ȱɒɑɗɚɕ ɜɌɓɎɔɎɌɑɞɝɫ 
ɍɗɌɏɚɐɌɜɫ ɛɚɒɑɜɞɎɚɎɌəɔɫɘ əɑɘɑɢɖɔɡ ɩɖɚɗɚɏɚɎ, ɚɐəɚɔɘɑəəɚɏɚ ɠɚəɐɌ Ɏ 

ɄɎɑɕɢɌɜɔɔ ɔ ɏɜɌɒɐɌə, ɓɌɍɚɞɫɥɔɡɝɫ ɚ ɝɚɡɜɌəɑəɔɔ ɩɖɚɝɔɝɞɑɘ. 
 

ȺɜəɔɞɚɠɌɟəɌ Ȯɚɐəɚ-ɍɚɗɚɞəɧɡ ȿɏɚɐɔɕ Ȱɒɑɗɚɕ ɎɖɗɪɣɌɑɞ 154 

əɌɍɗɪɐɌɑɘɧɡ ɎɔɐɌ.  
Ȯ Ȯɚɐəɚ-ɍɚɗɚɞəɧɡ ȿɏɚɐɨɫɡ ɏəɑɓɐɫɞɝɫ əɑɖɚɞɚɜɧɑ Ɏɔɐɧ, ɛɜɑɐɝɞɌɎɗɫɪɥɔɑ 

ɓəɌɣɔɞɑɗɨəɧɕ ɚɍɥɑɝɞɎɑəəɧɕ ɔəɞɑɜɑɝ, ɞɌɖɔɑ ɖɌɖ ɘɌɗɌɫ ɛɟɝɞɑɗɨɏɌ, ɌɎɐɚɞɖɌ, 
ɗɟɏɚɎɌɫ ɞɔɜɖɟɤɖɌ, ɝɞɑɛəɚɕ ɒɌɎɚɜɚəɚɖ (Melanocorypha  calandra ), 
ɖɚɜɚɞɖɚɛɌɗɧɕ ɒɌɎɚɜɚəɚɖ (Calandrella  brachydactyla ), ɝɔɓɚɎɚɜɚəɖɌ, ɍɑɗɧɕ 

Ɍɔɝɞ. ȽɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɧɑ ɩɖɚɝɔɝɞɑɘɧ ɜɌɎəɔəɧ ȰɒɑɗɌ ɍɗɌɏɚɛɜɔɫɞɝɞɎɟɪɞ 
ɛɜɑɍɧɎɌəɔɪ ɞɌɖɔɡ ɎɔɐɚɎ, ɖɌɖ ɘɌɗɌɫ ɛɟɝɞɑɗɨɏɌ, ɌɎɐɚɞɖɌ, ɗɟɏɚɎɌɫ 
ɞɔɜɖɟɤɖɌ, ɓɘɑɑɫɐ, ɝɔɓɚɎɚɜɚəɖɌ, ɍɑɗɧɕ Ɍɔɝɞ.  

 

ȳɔɘɚɕ Ȯɚɐəɚ-ɍɚɗɚɞəɧɑ ȿɏɚɐɨɫ ɍɗɌɏɚɛɜɔɫɞɝɞɎɟɪɞ ɛɜɔɝɟɞɝɞɎɔɪ ɓɔɘɟɪɥɔɡ 
ɎɚɐɚɛɗɌɎɌɪɥɔɡ ɛɞɔɢ, ɞɌɖɔɡ ɖɌɖ ɣɔɍɔɝ (Vanellus  vanellus ) ɔ ɓɚɗɚɞɔɝɞɌɫ 

ɜɒɌəɖɌ (Pluvialis  apricaria ).  
Ȯ Ȱɒɑɗɚɕ ɚɜɏɌəɔɓɟɪɞɝɫ Ȱəɔ ȬɔɝɞɚɎ, Ɏ ɞɑɣɑəɔɑ ɖɚɞɚɜɧɡ Ɏɚɗɚəɞɑɜɧ LIPU  

ɏ.ȹɔɤɑɘɔ ɝɚɛɜɚɎɚɒɐɌɪɞ ɟɣɌɝɞəɔɖɚɎ ɐɗɫ əɌɍɗɪɐɑəɔɕ ɓɌ ɏəɑɓɐɚɎɌəɔɑɘ 
ɍɑɗɚɏɚ ɌɔɝɞɌ.  
ȲɔɎɚɞəɧɑ əɌɡɚɐɫɞ ɟɍɑɒɔɥɑ Ɏ ɘɔɖɜɚɝɜɑɐɌɡ ɚɍɔɞɌəɔɫ, ɝɚɓɐɌəəɧɡ 

ɚɛɑɜɌɞɚɜɌɘɔ ɔ ɛɜɑɐɛɚɣɔɞɌɑɘɧɡ ɞɌɖɔɘɔ ɜɑɛɞɔɗɔɫɘɔ, ɖɌɖ ɖɜɌɝəɚɏɗɌɓɧɕ 
ɩɝɖɟɗɌɛɚɎ ɛɚɗɚɓ (Zamenis  lineatus ), ɗɑɚɛɌɜɐɚɎɧɕ ɗɌɓɌɪɥɔɕ ɛɚɗɚɓ (Zamenis  

situla ) ɔ ɫɥɑɜɔɢɌ ȮɌɏɗɑɜɌ (Podarcis  waglerianus ). Ȯ ɐɌəəɚɘ ɜɌɕɚəɑ 
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ɛɜɔɝɟɞɝɞɎɟɪɞ ɞɌɖɒɑ ɓɌɛɌɐəɌɫ ɓɑɗɑəɌɫ ɫɥɑɜɔɢɌ (Lacerta  bilineata ) ɔ ɫɥɑɜɔɢɌ 

ɞɔɗɔɏɟɏɟ (Chalcides  ocellatus ).  
ȴɓ ɩəɞɚɘɚɠɌɟəɧ ɓɐɑɝɨ əɌɝɣɔɞɧɎɌɑɞɝɫ 80 ɎɔɐɚɎ ɒɟɖɚɎ, ɎɖɗɪɣɌɫ ɜɑɐɖɟɪ 

ɤɛɌəɝɖɟɪ ɘɟɤɖɟ (Lytta  vesicatoria ) ɔ ɒɟɖ Ɍəɞɔɢɔɐ (Anthelephila  
caeruleipennis ), ɎɛɑɜɎɧɑ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəəɧɕ Ɏ ȴɞɌɗɔɔ ɔɘɑəəɚ Ɏ Ȱɒɑɗɚɕ. 

 

ȴɓ ɘɗɑɖɚɛɔɞɌɪɥɔɡ Ɏ Ȱɒɑɗɚɕ ɚɍɔɞɌɑɞ ɍɚɗɨɤɌɫ ɛɚɛɟɗɫɢɔɫ ɝɌɐɚɎɚɕ ɝɚəɔ 
(Eliomys  quercinus ) ɔ ɑɎɜɚɛɑɕɝɖɚɏɚ ɑɒɌ (Erinaceus  europaeus ).  
ȰɌəəɌɫ ɞɑɜɜɔɞɚɜɔɫ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɛɚɗɟɑɝɞɑɝɞɎɑəəɧɕ ɍɔɚɞɚɛ, 

ɎɖɗɪɣɌɪɥɔɕ Ɏ ɝɑɍɫ ɜɑɐɖɟɪ ɝɑɕɣɌɝ ɝɜɑɐɟ Ɏɜɑɘɑəəɧɡ ɝɚɗɚəɚɎɌɞɧɡ ɍɚɗɚɞ əɌ 
ɛɜɑɔɘɟɥɑɝɞɎɑəəɚ ɏɗɔəɔɝɞɧɡ ɏɚɗɚɢɑəɚɎɧɡ ɌɗɗɪɎɔɌɗɨəɧɡ ɛɚɣɎɌɡ. ɉɞɔ ɝɜɑɐɧ 

ɜɌɝɛɚɗɚɒɑəɧ Ɏ ɝɑɗɨɝɖɚɡɚɓɫɕɝɞɎɑəəɚɕ ɘɚɓɌɔɖɑ ɝ ɚɍɤɔɜəɧɘɔ ɛɚɝɑɎɌɘɔ ɔ 
ɝɞɑɛəɧɘɔ ɓɑɜəɚɎɧɘɔ ɛɜɚɝɞɚɜɌɘɔ. ȹɌ ɞɑɜɜɔɞɚɜɔɔ ɑɝɞɨ ɐɜɑəɌɒəɧɑ ɖɌəɌɗɧ, 
ɗɔɎəɑɎɧɑ ɛɚɞɚɖɔ, ɗɟɒɔ, ɖɌəɌɎɧ, ɔɝɖɟɝɝɞɎɑəəɧɑ ɚɓɑɜɌ ɔ Ɏɚɐɚɛɚɔ, ɣɞɚ 

ɝɛɚɝɚɍɝɞɎɟɑɞ ɩɖɚɗɚɏɔɣɑɝɖɚɘɟ ɜɌɓəɚɚɍɜɌɓɔɪ ɞɑɜɜɔɞɚɜɔɔ. (78, 79)  
 

6.4. ȹɌəɑɝɑəɔɑ ɟɥɑɜɍɌ ɛɜɔɜɚɐəɧɘ ɞɑɜɜɔɞɚɜɔɫɘ  

Ⱦɑɜɜɔɞɚɜɔɔ SIC / ZPS ɛɜɚɝɞɔɜɌɪɞɝɫ əɌ ɓɑɘɗɫɡ ɘɟəɔɢɔɛɌɗɔɞɑɞɚɎ ȰɒɑɗɌ, 
ȭɟɞɑɜɌ ɔ ȹɔɤɑɘɔ. ȰɌəəɧɑ ɞɑɜɜɔɞɚɜɔɔ ɚɍɦɫɎɗɑəɧ òȳɚəɚɕ Ɏɧɝɚɖɚɏɚ ɜɔɝɖɌ 
ɩɖɚɗɚɏɔɣɑɝɖɚɏɚ ɖɜɔɓɔɝɌó ȻɚɝɞɌəɚɎɗɑəɔɑɘ ȽɚɎɑɞɌ ȸɔəɔɝɞɜɚɎ ɚɞ 30 əɚɫɍɜɫ 

1990  ɏɚɐɌ.  
ȻɗɌə ɛɚ ɍɚəɔɠɔɖɌɢɔɔ ɞɑɜɜɔɞɚɜɔɔ ɛɜɚɎɔəɢɔɔ ȶɌɗɨɞɌəɔɝɝɑɞɞɌ, 

ɟɞɎɑɜɒɐɑəəɧɕ ȿɖɌɓɚɘ ȻɜɑɓɔɐɑəɞɌ ɚɞ 17 ɫəɎɌɜɫ 1995 ɏɚɐɌ, ɟɖɌɓɧɎɌɗ 
ɝɗɑɐɟɪɥɔɑ ɛɜɔɣɔəɧ, ɛɜɔɎɑɐɤɔɑ ɖ əɌəɑɝɑəɔɪ ɟɥɑɜɍɌ ɛɜɔɜɚɐəɧɘ 
ɞɑɜɜɔɞɚɜɔɫɘ: 

- ɔɓɘɑəɑəɔɑ ɝɚɝɞɚɫəɔɫ ɖɌɣɑɝɞɎɌ ɎɚɓɐɟɡɌ;  
-Ɏɧɝɚɖɔɑ ɛɚɞɜɑɍəɚɝɞɔ Ɏ Ɏɚɐɑ ɛɜɚɘɧɤɗɑəəɧɡ ɛɜɑɐɛɜɔɫɞɔɕ, ɟɝɟɏɟɍɗɑəəɧɑ 
ɝɚɖɜɌɥɑəɔɑɘ ɐɚɝɞɟɛəɚɝɞɔ ɛɚɎɑɜɡəɚɝɞəɧɡ ɔ ɏɜɟəɞɚɎɧɡ Ɏɚɐ;  

- ɓɌɏɜɫɓəɑəɔɑ Ɏɚɐɧ;  
- ɓɌɏɜɫɓəɑəɔɑ ɛɚɣɎɧ;  

-ɜɔɝɖ ɖɜɟɛəɧɡ ɌɎɌɜɔɕ, ɝɎɫɓɌəəɧɡ ɝ ɐɑɫɞɑɗɨəɚɝɞɨɪ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ;  
- əɑɌɐɑɖɎɌɞəɚɝɞɨ ɝɔɝɞɑɘ ɎɚɐɚɝəɌɍɒɑəɔɫ ɔ ɜɌɝɛɜɑɐɑɗɑəɔɫ;  
- əɑɌɐɑɖɎɌɞəɚɝɞɨ ɝɔɝɞɑɘ ɖɌəɌɗɔɓɌɢɔɔ ɔ ɚɣɔɝɞɖɔ. 
 

Ƚɛɟɝɞɫ 30 ɗɑɞ ɛɚɝɗɑ ɟɞɎɑɜɒɐɑəɔɫ ȻɗɌəɌ ɛɚ ɟɝɞɜɌəɑəɔɪ ɓɌɏɜɫɓəɑəɔɫ 
(1995  ɏɚɐ) ɓɌɛɗɌəɔɜɚɎɌəəɧɑ ɘɑɜɚɛɜɔɫɞɔɫ Ɏɝɑ əɔɖɌɖ əɑ əɌɣəɟɞɝɫ, ɔ 

ɖɜɔɞɔɣɑɝɖɔɑ ɛɜɚɍɗɑɘɧ, ɎɧɫɎɗɑəəɧɑ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ, ɚɝɞɌɪɞɝɫ əɑɜɑɤɑəəɧɘɔ, 
ɛɜɚɐɚɗɒɌɫ ɛɚɐɎɑɜɏɌɞɨ ɚɛɌɝəɚɝɞɔ ɚɖɜɟɒɌɪɥɟɪ ɝɜɑɐɟ. (22)  

 
6.5. ȳɌɏɜɫɓəɑəɔɑ ȺɓɑɜɌ ȭɔɎɨɑɜɑ-ɐɔ-ȰɒɑɗɌ  
Ȼɜɚɍɗɑɘɧ ȺɓɑɜɌ ȭɔɎɨɑɜɑ-ɐɔ-ȰɒɑɗɌ ɫɎɗɫɪɞɝɫ ɝɗɑɐɟɪɥɔɘɔ: əɑɡɎɌɞɖɌ 

Ɏɚɐɧ, ɛɚɞɑɜɫ ɝɜɑɐɧ ɚɍɔɞɌəɔɫ, ɓɌɏɜɫɓəɑəɔɑ Ɏɚɐɧ ɔ ɐɚəəɧɡ ɚɝɌɐɖɚɎ, 
ɩɎɞɜɚɠɔɖɌɢɔɫ ɔ ɓɌɝɚɗɑəɔɑ, ɛɜɔɍɜɑɒəɌɫ ɩɜɚɓɔɫ, əɌɗɔɣɔɑ əɑɓɌɖɚəəɧɡ ɝɎɌɗɚɖ 
ɘɟɝɚɜɌ ɔ ɝɍɜɚɝ ɛɗɌɝɞɔɖɚɎɧɡ ɚɞɡɚɐɚɎ ɚɞ ɞɑɛɗɔɣəɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ. 

 
78. https :// it .wikipedia .org/ wiki / Geloi _Wetland #:~: text =Geloi %20Wetland %20% C 3% 

79. Geloi Wetland, unõoasi di pace nel cuore del deserto della Piana di Gela,  

       https://www.retechiara.it/geloi -wetland -unoasi -verde-che-sta -arginando -la- desertificazione -

della -piana , 31.07.2023  
 
 

https://it.wikipedia.org/wiki/Geloi_Wetland#:~:text=Geloi%20Wetland%20%C 3%
https://www.retechiara.it/geloi-wetland-unoasi-verde-che-sta-arginando-la-%20desertificazione-della-piana
https://www.retechiara.it/geloi-wetland-unoasi-verde-che-sta-arginando-la-%20desertificazione-della-piana
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Ȯɝɑ ɛɜɔɜɚɐəɧɑ ɓɚəɧ ɐɌəəɚɕ ɘɑɝɞəɚɝɞɔ ɐɑɘɚəɝɞɜɔɜɟɪɞ ɚɞɜɔɢɌɞɑɗɨəɟɪ 

ɩɎɚɗɪɢɔɚəəɟɪ ɞɑəɐɑəɢɔɪ ɔɓ-ɓɌ əɑɓɌɖɚəəɚɕ Ɏɧɜɟɍɖɔ ɐɑɜɑɎɨɑɎ, ɝɍɜɌɝɧɎɌəɔɫ 
ɚɞɡɚɐɚɎ, ɝɍɜɚɝɌ ɝɞɚɣəɧɡ Ɏɚɐ ɚɞ ɛɜɚɘɧɤɗɑəəɧɡ ɛɜɚɢɑɝɝɚɎ, ɜɧɍɚɗɚɎɝɞɎɌ ɔ 

ɍɜɌɖɚəɨɑɜɝɞɎɌ, ɓɌɝɚɗɑəɔɫ Ɏɚɐ.  
ȽɚɏɗɌɝəɚ ɐɌəəɧɘ ȺɞɣɑɞɌ ɚɞ 26 ɚɖɞɫɍɜɫ 2007 ɏɚɐɌ  ɚɜɏɌəɔɓɌɢɔɔ LIPU , 

Ⱥɓɑɜɚ ɝɔɗɨəɚ  ɩɎɞɜɚɠɔɢɔɜɚɎɌəɚ ɔ Ɏ ɚɣɑəɨ ɛɗɚɡɚɘ ɩɖɚɗɚɏɔɣɑɝɖɚɘ 

ɝɚɝɞɚɫəɔɔ, ɑɏɚ ɍɔɚɜɌɓəɚɚɍɜɌɓɔɑ ɚɣɑəɨ əɑɓəɌɣɔɞɑɗɨəɚ ɝ ɛɜɑɚɍɗɌɐɌəɔɑɘ 
ɞɚɖɝɔɣəɧɡ ɐɗɫ ɜɧɍ ɢɔɌəɚɠɔɞɚɎ. Ȯ ɐɚəəɧɡ ɚɞɗɚɒɑəɔɫɡ ɍɧɗɚ ɚɍəɌɜɟɒɑəɚ 
ɓəɌɣɔɞɑɗɨəɚɑ ɖɚɗɔɣɑɝɞɎɚ ɜɌɓɗɔɣəɧɡ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ, ɞɌɖɔɡ ɖɌɖ ɡɜɚɘ, 

əɔɖɑɗɨ, ɝɎɔəɑɢ, ɘɑɐɨ, ɢɔəɖ. (22)  
Ȯ 2009  ɏɚɐɟ ɚɜɏɌəɔɓɌɢɔɫ ARPA  Ƚɔɢɔɗɔɔ ɖɗɌɝɝɔɠɔɢɔɜɚɎɌɗɌ 

ɩɖɚɗɚɏɔɣɑɝɖɚɑ ɝɚɝɞɚɫəɔɑ ȺɓɑɜɌ ɖɌɖ òɛɗɚɡɚɑó. (23) Ȯ Ⱥɞɣɑɞɑ SEBIOMAG  ɓɌ 
2009  ɏɚɐ ɟɖɌɓɌəɚ, ɣɞɚ Ⱥɓɑɜɚ ȭɔɎɔɑɜɑ-ɐɔ-ȰɒɑɗɌ ɔɘɑɑɞ əɔɓɖɔɕ 
ɩɖɚɗɚɏɔɣɑɝɖɔɕ ɝɞɌɞɟɝ. (16)  

Ȯ Ⱥɞɣɑɞɑ ISTISAN  ɓɌ 2016  ɏɚɐ ɟɖɌɓɌəɚ, ɣɞɚ Ɏ Ⱥɓɑɜɑ ȭɔɎɨɑɜɑ-ɐɔ-ȰɒɑɗɌ 
ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɖɚəɢɑəɞɜɌɢɔɔ ɘɑɐɔ ɐɚ 21  Õɏ/ɗ, ɣɞɚ ɖɜɌɕəɑ Ɏɜɑɐəɚ ɐɗɫ 

Ɏɚɐəɧɡ ɩɖɚɝɔɝɞɑɘ. (26)  
Ȯ Ⱥɞɣɑɞɑ ARPA  Ƚɔɢɔɗɔɔ ɚɞ 30.11.2023  ɓɌ ɞɜɑɡɗɑɞəɔɕ ɛɑɜɔɚɐ 2020 -2022  

ɏɏ. ɟɖɌɓɌəɚ, ɣɞɚ ɩɖɚɗɚɏɔɣɑɝɖɚɑ ɝɚɝɞɚɫəɔɑ ȺɓɑɜɌ ȭɔɎɨɑɜɑ-ɐɔ-ȰɒɑɗɌ 

ɫɎɗɫɑɞɝɫ ɛɗɚɡɔɘ, ɑɏɚ ɡɔɘɔɣɑɝɖɚɑ ɝɚɝɞɚɫəɔɑ ɞɌɖɒɑ ɜɌɝɢɑəɔɎɌɑɞɝɫ ɖɌɖ 
ɛɗɚɡɚɑ ɔɓ-ɓɌ ɛɜɔɝɟɞɝɞɎɔɫ ɜɞɟɞɔ ɔ ɘɧɤɨɫɖɌ, ɘəɚɏɚɣɔɝɗɑəəɧɡ ɛɑɝɞɔɢɔɐɚɎ; 
ɐɌɒɑ ɑɝɗɔ ɖɚəɢɑəɞɜɌɢɔɔ əɔɒɑ ȻȰȶ ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɐɗɫ əɔɖɑɗɫ, 

ɛɑəɞɌɡɗɚɜɍɑəɓɚɗɌ, ɏɑɖɝɌɡɗɚɜɍɑəɓɚɗɌ, ɌəɞɜɌɢɑəɌ, ɖɌɐɘɔɫ, ɠɗɟɚɜɌəɞɑəɌ, 
ɞɜɔɡɗɚɜɩɞɔɗɑəɌ, ɝɎɔəɢɌ, ɐɔɟɜɚəɌ, ɍɔɠɑəɚɖɝɌ, əɌɠɞɌɗɔəɌ, ɚɍɥɑɏɚ DDT , 

ɌɗɌɖɚɜɌ, ɞɑɜɍɟɞɜɔəɌ. (69) 
 

ȽɚɏɗɌɝəɚ ɐɌəəɧɘ ARPA , Ⱥɓɑɜɚ ȭɔɎɨɑɜɑ əɌɡɚɐɔɞɝɫ Ɏ ɖɜɔɞɔɣɑɝɖɚɘ 

ɝɚɝɞɚɫəɔɔ, ɛɜɑɐɝɞɌɎɗɫɫ ɝɚɍɚɕ òɘɜɌɣəɟɪ ɖɌɜɞɔəɟó. ȹɌ Ɏɝɞɜɑɣɑ, 
ɚɜɏɌəɔɓɚɎɌəəɚɕ ɚɜɏɌəɔɓɌɢɔɑɕ LIPU  Ɏ ɏ. ȰɒɑɗɌ Ɏ 2019 ɏɚɐɟ, ɍɧɗɚ ɛɚɐɣɑɜɖəɟɞɚ, 
ɣɞɚ òȺɓɑɜɚ ȭɔɎɨɑɜɑ ɝɗɑɐɟɑɞ ɜɌɝɝɘɌɞɜɔɎɌɞɨ ɖɌɖ ȳɑɘɗɪ ȻɚɒɌɜɚɎó (ɔɘɑɑɞɝɫ 

Ɏ Ɏɔɐɟ ɝɔɗɨəɚ ɓɌɏɜɫɓəɑəəɌɫ ɞɑɜɜɔɞɚɜɔɫ Ɏ ȴɞɌɗɔɔ Ɏ ɛɜɚɎɔəɢɔɫɡ ȹɌɛɚɗɔ ɔ 
ȶɌɓɑɜɞɧ).  

Ⱥɐəɔɘ ɔɓ ɚɝəɚɎəɧɡ ɖɜɔɞɔɣɑɝɖɔɡ ɩɗɑɘɑəɞɚɎ ɫɎɗɫɑɞɝɫ əɌɜɟɤɑəɔɑ Ɏɚɐəɚɏɚ 
ɍɌɗɌəɝɌ ȺɓɑɜɌ ȭɔɎɨɑɜɑ ɔɓ-ɓɌ ɣɜɑɓɘɑɜəɚɕ ɩɖɝɛɗɟɌɞɌɢɔɔ Ɏɚɐɚəɚɝəɧɡ 
ɏɚɜɔɓɚəɞɚɎ ɐɗɫ ɞɑɛɗɔɣəɚɏɚ ɝɑɗɨɝɖɚɏɚ ɡɚɓɫɕɝɞɎɌ. ɉɞɚ ɫɎɗɑəɔɑ əɌɜɟɤɌɑɞ 

əɌɝɧɥɑəɔɑ ɖɔɝɗɚɜɚɐɚɘ Ɏɚɐɧ, ɎɧɓɧɎɌɫ ɏɔɍɑɗɨ ɠɌɟəɧ. Ȯ ɟɝɗɚɎɔɫɡ 
ɣɜɑɓɎɧɣɌɕəɚɕ ɝɔɞɟɌɢɔɔ ɝ Ɏɚɐɚɕ ɚɞɝɟɞɝɞɎɔɑ ɑɑ ɛɚɞɚɖɌ ɔ ɛɚəɔɒɑəɔɑ ɟɜɚɎəɫ 
Ɏɚɐɚəɚɝəɧɡ ɏɚɜɔɓɚəɞɚɎ, ɟɝɟɏɟɍɗɑəəɚɑ ɍɚɗɨɤɔɘ ɖɚɗɔɣɑɝɞɎɚɘ ɝɖɎɌɒɔə, 

ɝɛɚɝɚɍɝɞɎɟɪɞ ɛɚɛɌɐɌəɔɪ ɘɚɜɝɖɚɕ Ɏɚɐɧ Ɏ Ⱥɓɑɜɚ ȭɔɎɨɑɜɑ.  
òȱɝɗɔ ɍɧ Ⱥɓɑɜɚ ȭɔɎɨɑɜɑ ɛɑɜɑɝɚɡɗɚ, - ɏɚɎɚɜɔɞ ɉɘɔɗɔɚ Ȱɒɟɐɔɣɑ, ɐɔɜɑɖɞɚɜ 

ȳɌɛɚɎɑɐəɔɖɌ ȭɔɎɨɑɜɑ-ɐɔ-ȰɒɑɗɌ, - Ɏɝɑ ɝɖɎɌɒɔəɧ Ɏɧɤɗɔ ɍɧ ɔɓ ɝɞɜɚɫ. 
ȻɚɝɗɑɐɝɞɎɔɫ ɍɧɗɔ ɍɧ ɐɑɕɝɞɎɔɞɑɗɨəɚ ɝɑɜɨɑɓəɧɘɔ. ɉɞɌ ɩɖɚɗɚɏɔɣɑɝɖɌɫ 
ɖɌɞɌɝɞɜɚɠɌ, ɛɚɡɚɒɑ, əɔɖɚɏɚ əɑ ɔəɞɑɜɑɝɟɑɞ... ȸɧ ɟɒɑ 20 ɗɑɞ ɛɜɚɝɔɘ 

ɏɚɝɟɐɌɜɝɞɎɚ ɎɘɑɤɌɞɨɝɫ, ɛɚɞɚɘɟ ɣɞɚ ɘɧ əɑ Ɏ ɝɚɝɞɚɫəɔɔ ɝɐɑɗɌɞɨ ɩɞɚ Ɏ 
ɚɐɔəɚɣɖɟ... ȸɧ ɝɞɚɗɖəɟɗɔɝɨ ɝ ɚɣɑəɨ ɝɑɜɨɑɓəɧɘ ɠɌɖɞɚɘ, ɖɚɞɚɜɧɕ ɐɚɗɒɑə 

ɛɚɝɞɚɫəəɚ ɖɚəɞɜɚɗɔɜɚɎɌɞɨɝɫ ARPA, ɖɚɞɚɜɌɫ ɞɌɖɒɑ ɐɚɗɒəɌ ɛɜɚɎɑɜɫɞɨ 
ɩɖɚɗɚɏɔɣɑɝɖɚɑ ɝɚɝɞɚɫəɔɑ Ɏɚɐɧ, Ɍ əɑ ɞɚɗɨɖɚ ɡɔɘɔɣɑɝɖɟɪ ɣɌɝɞɨ. ... ɉɞɚ 
ɚɣɑəɨ ɝɑɜɨɑɓəɚ, ɞɚ, ɣɞɚ ȺɍɗɌɝɞɨ əɑ ɍɑɜɑɞ əɌ ɝɑɍɫ ɚɞɎɑɞɝɞɎɑəəɚɝɞɨ ɓɌ 

ɛɚɐɐɑɜɒɌəɔɑ ɖɚəɞɜɚɗɫ əɌɐ Ⱥɓɑɜɚɘó. 
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ȹɑɓɌɖɚəəɧɕ ɚɍɚɜɚɞ ɚɞɡɚɐɚɎ, Ɏ ɚɝəɚɎəɚɘ ɟɛɜɌɎɗɫɑɘɧɕ ɛɜɑɝɞɟɛəɔɖɌɘɔ, ɔ 

ɝɒɔɏɌəɔɑ ɘɟɝɚɜəɧɡ ɚɞɡɚɐɚɎ, ɚɝɚɍɑəəɚ ɛɗɌɝɞɔɖɚɎɧɡ, əɑ ɜɑɐɖɚɝɞɨ Ɏ ɩɞɚɘ 
ɜɌɕɚəɑ.  

òȳɌɛɚɎɑɐəɔɖ ȭɔɎɨɑɜɑ ɍɧɗ ɚɐəɔɘ ɔɓ ɞɑɡ ɘɑɝɞ, - ɏɚɎɚɜɔɞ Ȱɒɟɐɔɣɑ, - ɖɟɐɌ 
ɛɜɔɑɓɒɌɗɔ ɏɜɟɓɚɎɔɖɔ ɝ ɘɟɝɚɜəɧɘɔ ɚɞɡɚɐɌɘɔ ɔ ɝɍɜɌɝɧɎɌɗɔ ɔɡ əɌ ɍɑɜɑɏɟ 
ȺɓɑɜɌ. Ⱦɚɗɨɖɚ ɛɜɑɝɞɟɛəɧɕ ɘɑəɞɌɗɔɞɑɞ ɘɚɏ ɐɚɐɟɘɌɞɨɝɫ ɐɚ ɞɚɏɚ, ɣɞɚɍɧ 

Ɏɧɍɜɚɝɔɞɨ ɫɐɚɎɔɞɧɑ ɎɑɥɑɝɞɎɌ Ɏ 50 ɘ ɚɞ Ɏɚɐɧ. ȸɧ, ɔɓ LIPU, ɛɚɝɞɚɫəəɚ 
ɛɚɐɌɎɌɗɔ ɒɌɗɚɍɧ, əɚ əɔ ɚɐɔə ɚɜɏɌə ɎɗɌɝɞɔ əɔ ɜɌɓɟ əɑ ɛɜɑɐɛɜɔəɫɗ ɤɌɏɚɎ ɐɗɫ 
ɎɘɑɤɌɞɑɗɨɝɞɎɌ. ȸɧ ɛɜɑɐɝɞɌɎɔɗɔ ɛɜɚɑɖɞ, əɑɚɍɡɚɐɔɘɧɕ ɐɗɫ ɛɚɗɟɣɑəɔɫ 

ɎɚɝɝɞɌəɚɎɔɞɑɗɨəɧɡ ɘɑɜɚɛɜɔɫɞɔɕ ɛɚ ɍɚəɔɠɔɖɌɢɔɔ ɩɞɔɡ ɞɑɜɜɔɞɚɜɔɕ, əɚ 
ɛɚɞɜɑɍɚɎɌɗɚɝɨ 14 ɗɑɞ, ɣɞɚɍɧ ɛɚɗɟɣɔɞɨ ɠɔəɌəɝɔɜɚɎɌəɔɑ...ó  

 

Ȯ 2021  ɏɚɐɟ ȸɔəɔɝɞɑɜɝɞɎɚ ȺɖɜɟɒɌɪɥɑɕ Ƚɜɑɐɧ ɐɌɗɚ ɚɞɜɔɢɌɞɑɗɨəɚɑ 
ɓɌɖɗɪɣɑəɔɑ əɌ ɛɜɚɑɖɞ ENI  ɛɚ ɛɚɎɞɚɜəɚɕ ɓɌɖɌɣɖɑ Ɏ ɏɗɟɍɚɖɟɪ ɏɑɚɗɚɏɔɣɑɝɖɟɪ 

ɝɖɎɌɒɔəɟ əɚɘɑɜ 57 ɛɜɚɔɓɎɚɐɝɞɎɑəəɚɕ Ɏɚɐɧ ɔɓ ȹɚɎɚɏɚ ȹɑɠɞɫəɚɏɚ 
ɂɑəɞɜɌ (NCO), ɝɚɍɜɌəəɚɕ Ɏ ɜɌɕɚəɑ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ ɏ.ȰɒɑɗɌ, 
ɛɚɝɖɚɗɨɖɟ ɜɌɍɚɣɌɫ ɓɚəɌ ɜɌɝɛɚɗɚɒɑəɌ əɑɐɌɗɑɖɚ ɚɞ ȳɌɛɚɎɑɐəɔɖɌ ȭɔɎɨɑɜɑ-ɐɔ-

ȰɒɑɗɌ, Ɏ 700 ɘ ɚɞ Ɏɚɐɚəɚɝəɚɏɚ ɏɚɜɔɓɚəɞɌ.  
ȸɔəɔɝɞɑɜɝɞɎɚ ɛɜɔəɫɗɚ Ɏɚ ɎəɔɘɌəɔɑ ɞɚɞ ɠɌɖɞ, ɣɞɚ Ⱥɓɑɜɚ ȭɔɎɨɑɜɑ-ɐɔ-

ȰɒɑɗɌ òɫɎɗɫɑɞɝɫ ɚɐəɔɘ ɔɓ ɎɌɒəɑɕɤɔɡ ɛɜɔɜɚɐəɧɡ ɚɓɑɜ Ƚɔɢɔɗɔɔ, ɛɜɔɓəɌəəɚɑ 
ɚɍɦɑɖɞɚɘ Ƚɑɞɔ ȹȬȾȿȼȬ 2000, Ȯɚɐəɚ-ɍɚɗɚɞəɧɘ ȿɏɚɐɨɑɘ ɘɑɒɐɟəɌɜɚɐəɚɏɚ 
ɓəɌɣɑəɔɫ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ȼɌɘɝɌɜɝɖɚɕ ȶɚəɎɑəɢɔɑɕ ɔ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ 

ɎɌɒəɑɕɤɔɕ ɘɔɏɜɌɢɔɚəəɧɕ ɖɚɜɔɐɚɜ ɐɗɫ ɛɞɔɢ, ɗɑɞɫɥɔɡ ɔɓ ȽɑɎɑɜəɚɕ Ȭɠɜɔɖɔó. 
(37, 80, 81, 82, 83, 84)  

 

6.6.  ȳɌɏɜɫɓəɑəɔɑ Ȼɜɔɜɚɐəɚɏɚ ȳɌɛɚɎɑɐəɔɖɌ ȭɔɎɨɑɜɑ-ɐɔ-ȰɒɑɗɌ  
ȹɑ ɞɚɗɨɖɚ Ⱥɓɑɜɚ ȭɔɎɨɑɜɑ, əɚ ɔ Ɏɑɝɨ Ȼɜɔɜɚɐəɧɕ ȳɌɛɚɎɑɐəɔɖ ȭɔɎɨɑɜɑ, 

ɣɌɝɞɨɪ ɖɚɞɚɜɚɏɚ ɫɎɗɫɑɞɝɫ ɚɓɑɜɚ ɔ ɖɚɞɚɜɧɕ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ȺɌɓɔɝ ɐɗɫ ɝɚɞɑə 

ɚɡɜɌəɫɑɘɧɡ ɎɔɐɚɎ, əɌɡɚɐɔɞɝɫ ɛɚɐ ɝɑɜɨɑɓəɚɕ ɟɏɜɚɓɚɕ ɝɚ ɝɞɚɜɚəɧ ɛɜɑɝɞɟɛəɧɡ 
ɜɟɖ. ȽɒɔɏɌɪɞɝɫ ɞɚəəɧ ɛɗɌɝɞɔɖɌ, ɝɛɑɢɔɌɗɨəɧɑ ɚɞɡɚɐɧ ɎɧɍɜɌɝɧɎɌɪɞɝɫ 

ɛɚɎɝɪɐɟ, ɚɝɚɍɑəəɚ Ɏ ɝɑɗɨɝɖɚɕ ɘɑɝɞəɚɝɞɔ Ɏɐɚɗɨ ɜɟɣɨɫ ȸɚəɌɣɑɗɗɚ, ɏɐɑ əɑɐɌɗɑɖɚ 
ɚɞ ɚɓɑɜɌ əɌɡɚɐɔɞɝɫ ɝɎɌɗɖɌ ɟɏɗɑɎɚɐɚɜɚɐəɧɡ ɛɜɚɐɟɖɞɚɎ. Ȯ ɩɞɔɡ ɜɌɕɚəɌɡ 
ɓɌɛɌɡ ɡɔɘɔɣɑɝɖɔɡ ɎɑɥɑɝɞɎ, ɔɝɡɚɐɫɥɔɡ ɚɞ ɓɑɘɗɔ, əɑɝɞɑɜɛɔɘ. ȼɟɣɑɕ 

ȸɚəɌɣɑɗɗɚ ɟɒɑ ɐɌɎəɚ ɔɝɛɚɗɨɓɟɑɞɝɫ ɐɗɫ ɝɍɜɌɝɧɎɌəɔɫ Ɏɝɫɖɚɏɚ ɘɟɝɚɜɌ, ɚɞ 
ɛɗɌɝɞɔɖɌ ɐɚ ɝɛɑɢɔɌɗɨəɧɡ ɚɞɡɚɐɚɎ. Ȯ ɜɟɝɗɑ ɜɟɣɨɫ ɝɖɌɛɗɔɎɌɪɞɝɫ ɓɌɎɌɗɧ ɝɞɌɜɚɕ 

ɘɑɍɑɗɔ, ɖɚɜɛɟɝɌ ɡɚɗɚɐɔɗɨəɔɖɚɎ, ɛɚɖɜɧɤɖɔ ɔ ɏɚɜɧ ɛɗɌɝɞɔɖɌ, ɔɝɛɚɗɨɓɟɑɘɚɏɚ 
ɐɗɫ ɛɚɖɜɧɞɔɫ ɞɑɛɗɔɢ, ɣɌɝɞɚ ɞɌɖɒɑ ɝɒɔɏɌɑɘɚɏɚ.  

 

 
80.Min.Ambiente nega la  Via per iniettare acqua in pozzo a Gela, 

https://www.ansa.it/canale_am biente/notizie/istituzioni/2021/02/01/min.ambiente -nega-la-via -per -
iniettare -acqua -in -pozzo-a-gela_9f4471c8 -926e -4fdf -b5ca -ae01868f66c4.html , 01 febbraio 2021  

81.Gela, Biviere nuova òterra dei fuochió, si aspetta un intervento della Regione per il controllo del territorio 
contaminato dai rifiuti, 12.9.2019, https://www.primastampa.eu/gela -biviere -possibile -terra -dei-
fuochi/ Riserva Naturale Biviere di Gela   

82.https://orbs.r egione.sicilia.it/aree -protette/riserve -naturali -siciliane/208 -  
     riserva -naturale -biviere -di -gela.html  
83.Emergenza idrica, timori per il Biviere: òLivelli ancora gi½, alla politica non    
     interessaó,  
       https://www.quotidianodigela.it/emergenza -idrica -timori -per -il -  biviere -livelli -      ancora -giu -alla -

politica -non-interessa/#google_vignette , 9 Luglio 2024   
84. http://www.corrieredigela.com/nuovo2/index.php?optio n=com_content&view=article&id=2818:il -biviere -

quel -lago-dimenticato&catid=82&Itemid=624 , 22 agosto 2016  

 

https://www.ansa.it/canale_ambiente/notizie/istituzioni/2021/02/01/min.ambiente-nega-la-via-per-iniettare-acqua-in-pozzo-a-gela_9f4471c8-926e-4fdf-b5ca-ae01868f66c4.html
https://www.ansa.it/canale_ambiente/notizie/istituzioni/2021/02/01/min.ambiente-nega-la-via-per-iniettare-acqua-in-pozzo-a-gela_9f4471c8-926e-4fdf-b5ca-ae01868f66c4.html
https://www.primastampa.eu/gela-biviere-possibile-terra-dei-fuochi/
https://www.primastampa.eu/gela-biviere-possibile-terra-dei-fuochi/
https://www.quotidianodigela.it/emergenza-idrica-timori-per-il-%20%20biviere-livelli-%20%20%20%20%20%20ancora-giu-alla-politica-non-interessa/#google_vignette
https://www.quotidianodigela.it/emergenza-idrica-timori-per-il-%20%20biviere-livelli-%20%20%20%20%20%20ancora-giu-alla-politica-non-interessa/#google_vignette
http://www.corrieredigela.com/nuovo2/index.php?option=com_content&view=article&id=2818:il-biviere-quel-lago-dimenticato&catid=82&Itemid=624
http://www.corrieredigela.com/nuovo2/index.php?option=com_content&view=article&id=2818:il-biviere-quel-lago-dimenticato&catid=82&Itemid=624
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Ȱɔɜɑɖɞɚɜ ȳɌɛɚɎɑɐəɔɖɌ ɉɘɔɗɔɚ Ȱɒɟɐɔɣɑ ɟɒɑ ɐɌɎəɚ ɛɚɐɌɑɞ ɒɌɗɚɍɧ, 

ɛɚɐɣɑɜɖɔɎɌɑɞ əɌ ɞɑɡəɔɣɑɝɖɔɡ ɝɚɎɑɥɌəɔɫɡ Ɏ ȸɔəɔɝɞɑɜɝɞɎɑ ȺɖɜɟɒɌɪɥɑɕ 
Ƚɜɑɐɧ ɛɜɔɝɟɞɝɞɎɔɑ ɖɌɖ ɓɌɏɜɫɓəɑəɔɫ ɏɜɟəɞɚɎɧɡ Ɏɚɐ, ɎɧɓɎɌəəɚɑ 

ɚɜɏɌəɔɣɑɝɖɔɘɔ ɎɑɥɑɝɞɎɌɘɔ, ɞɌɖ ɔ ɘɌɝɝɚɎɚɑ ɛɜɔɝɟɞɝɞɎɔɑ ɐɔɚɖɝɔəɌ, 
ɚɍɜɌɓɟɪɥɑɏɚɝɫ Ɏ ɜɑɓɟɗɨɞɌɞɑ əɑɛɜɑɜɧɎəɚɏɚ ɝɏɚɜɌəɔɫ, ɎɧɓɎɌəəɚɏɚ ɛɚɒɌɜɌɘɔ 
ɞɚɖɝɔɣəɧɡ ɚɞɡɚɐɚɎ. Ȯɚɐɚəɚɝəɧɕ ɏɚɜɔɓɚəɞ ɔ ɝɌɘɚ ɚɓɑɜɚ, Ɏ ɖɚɞɚɜɚɑ ɎɛɌɐɌɑɞ 

ɜɟɣɑɕ ȸɚəɌɣɑɗɗɚ, ɞɌɖɒɑ ɛɚɐɎɑɜɒɑəɧ ɜɔɝɖɟ ɓɌɏɜɫɓəɑəɔɫ. 
 

Ȯ ɐɑɖɌɍɜɑ 2017 ɏɚɐɌ GdF  ɏ.ȰɒɑɗɌ (ɀɔəɌəɝɚɎɌɫ Ȼɚɗɔɢɔɫ) ɚɍəɌɜɟɒɔɗɌ 

əɑɓɌɖɚəəɟɪ ɝɎɌɗɖɟ ɝɛɑɢɔɌɗɨəɧɡ ɚɞɡɚɐɚɎ, ɝɍɜɚɤɑəəɧɡ əɌ ɛɗɚɥɌɐɔ ɚɖɚɗɚ 
3õ000 ɘ2  ɛɚɝɜɑɐɔ ɞɑɛɗɔɢ əɑɐɌɗɑɖɚ ɚɞ Ȼɜɔɜɚɐəɚɏɚ ȳɌɛɚɎɑɐəɔɖɌ ȭɔɎɨɑɜɑ-ɐɔ-

ȰɒɑɗɌ: ɩɞɚ ɍɧɗɔ ɛɗɌɝɞɔɖɚɎɧɑ ɟɛɌɖɚɎɖɔ ɚɞ ɐɑɘɚəɞɌɒɌ ɞɑɛɗɔɢ, ɟɛɌɖɚɎɖɔ ɔɓ 
ɛɚɗɔɝɞɔɜɚɗɌ, ɛɗɌɝɞɔɖɚɎɧɑ ɖɚɜɚɍɖɔ, ɔɓəɚɤɑəəɧɑ ɤɔəɧ, ɜɒɌɎɧɑ 
ɘɑɞɌɗɗɔɣɑɝɖɔɑ ɖɚəɝɞɜɟɖɢɔɔ, ɖɔɝɗɚɜɚɐəɧɑ ɍɌɗɗɚəɧ ɚɞ ɝɎɌɜɖɔ. (85, 86, 87)  

 

Ȱɔɜɑɖɞɚɜ ȳɌɛɚɎɑɐəɔɖɌ ȭɔɎɨɑɜɑ-ɐɔ-ȰɒɑɗɌ ɉɘɔɗɔɚ Ȱɒɟɐɔɣɑ Ɏ ɝɎɚɔɡ 
ȳɌɘɑɣɌəɔɫɡ ɛɚ ɛɜɚɢɑɐɟɜɑ VIA  (ȺɢɑəɖɌ ȮɚɓɐɑɕɝɞɎɔɫ əɌ ȺɖɜɟɒɌɪɥɟɪ Ƚɜɑɐɟ) 

ɐɗɫ ɛɚɗɟɣɑəɔɫ ɜɌɓɜɑɤɑəɔɫ ENI  əɌ ɜɌɓɎɑɐɖɟ ɟɏɗɑɎɚɐɚɜɚɐɚɎ, ɚɞɛɜɌɎɗɑəəɧɡ 
05.06.2013  ɏ. Ɏ ȸɔəɔɝɞɑɜɝɞɎɚ ȺɖɜɟɒɌɪɥɑɕ Ƚɜɑɐɧ ɔ ȺɡɜɌəɧ Ⱦɑɜɜɔɞɚɜɔɔ ɔ 
ȸɚɜɫ, ɛɚɐɣɑɜɖəɟɗ, ɣɞɚ əɌ ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ ɟɒɑ ɍɧɗɚ ɛɜɚɎɑɐɑəɚ 

ɚɖɚɗɚ 200 ɍɟɜɑəɔɕ.  
Ȱɔɜɑɖɞɚɜ ɛɚɐɣɑɜɖəɟɗ, ɣɞɚ ɌəɌɗɔɓ ɞɑɜɜɔɞɚɜɔɔ ɎɧɫɎɔɗ ɝɢɑəɌɜɔɕ ɞɫɒɑɗɚɏɚ 

ɓɌɏɜɫɓəɑəɔɫ ɎɚɓɐɟɡɌ, ɛɚɣɎɧ, Ɏɚɐɚəɚɝəɚɏɚ ɏɚɜɔɓɚəɞɌ, ɠɗɚɜɧ, ɠɌɟəɧ ɔ Ɏɝɑɏɚ 
ɍɔɚɜɌɓəɚɚɍɜɌɓɔɫ. Ƚɜɑɐɔ ɚɝəɚɎəɧɡ ɔɝɞɚɣəɔɖɚɎ ɓɌɏɜɫɓəɑəɔɫ Ɏɧɐɑɗɫɑɞɝɫ 
ɐɑɫɞɑɗɨəɚɝɞɨ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ ȰɒɑɗɌ. Ʉɔɜɚɖɚɑ ɜɌɝɛɜɚɝɞɜɌəɑəɔɑ 

ɓɌɏɜɫɓəɑəɔɫ ɍɧɗɚ ɚɍəɌɜɟɒɑəɚ əɌ ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ, ɞɑɜɜɔɞɚɜɔɔ, əɌ 
ɖɚɞɚɜɚɕ ɜɌɝɛɚɗɚɒɑəɧ ɝɚɞəɔ əɑɠɞɫəɧɡ ɝɖɎɌɒɔə ɝ ɝɚɚɞɎɑɞɝɞɎɟɪɥɔɘɔ 
ɞɜɟɍɚɛɜɚɎɚɐɌɘɔ.  

Ȼɜɔɜɚɐəɧɑ ɚɍɦɑɖɞɧ ZPS050012 , SIC-ZPS ITA -050001  ɔ IBA 166 , 
ɛɜɔɝɟɞɝɞɎɟɪɥɔɑ əɌ ɜɌɎəɔəɑ  ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ, ɛɑɜɑɝɑɖɌɪɞɝɫ 

ɘəɚɏɚɣɔɝɗɑəəɧɘɔ əɑɠɞɑɛɜɚɎɚɐɌɘɔ, ɗɔəɔɫɘɔ ɩɗɑɖɞɜɚɛɑɜɑɐɌɣ ɝɜɑɐəɑɏɚ ɔ 
Ɏɧɝɚɖɚɏɚ əɌɛɜɫɒɑəɔɫ, 2-ɘɫ ɩɞɔɗɑəɚɎɧɘɔ ɞɜɟɍɚɛɜɚɎɚɐɌɘɔ, əɑɗɑɏɌɗɨəɧɘɔ 
ɖɌɜɨɑɜɌɘɔ, ɎɚɐɚɛɜɚɎɚɐɚɘ ȰɒɑɗɌ-ȬɜɌɏɚəɌ ɛɜɚɞɫɒɑəəɚɝɞɨɪ 90 ɖɘ ɔ 

ɏɌɓɚɛɜɚɎɚɐɚɘ ȰɒɑɗɌ-ɉəəɌ ɛɜɚɞɫɒɑəəɚɝɞɨɪ 67 ɖɘ. ɉɞɌ ɔəɠɜɌɝɞɜɟɖɞɟɜəɌɫ ɝɑɞɨ 
ɓɌɞɜɌɏɔɎɌɑɞ ɛɜɔɜɚɐəɧɑ ɞɑɜɜɔɞɚɜɔɔ, ɔɘɑɪɥɔɑ ɔɝɖɗɪɣɔɞɑɗɨəɚɑ ɓəɌɣɑəɔɑ ɐɗɫ 

ɘɔɏɜɌɢɔɔ ɛɞɔɢ ɔ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɝɞɜɌɞɑɏɔɣɑɝɖɔɕ ɖɚɜɔɐɚɜ  
ɘɑɒɐɟəɌɜɚɐəɚɏɚ ɟɜɚɎəɫ. 
 

 
 
 

85.La riserva del Biviere a rischio disa stro ambientale. Plastica, rifiuti speciali e diossina minacciano 
il lago, https://meridionews.it/la -riserva -del -biviere -a-rischio -disastro -ambientale -plastica -

rifiuti -speciali -e-diossina -minacciano -il -lago/03/10/2019   

86.La pesante sconfitta dello Stato n el Biviere di Gela Niente bonifica per incapacità di controllare 

territorio, https://meridionews.it/incendi -48-ore-19 -roghi -sicilia/12/05/2021   

87. Discarica abusiva di rifiuti speciali scoperta dalla GdF a ridosso del lago  Biviere , 
http://www.corrieredigela.com/nuovo2/index.php?option=com_content&view=article&id=3843

:discarica -abusiva -di -rifiuti -specia li -scoperta -dalla -gdf-a-ridosso -del-lago-

biviere&catid=82&Itemid=624 , 03 Dicembre 2017  

 

http://www.corrieredigela.com/nuovo2/index.php?option=com_content&view=article&id=3843:discarica-abusiva-di-rifiuti-speciali-scoperta-dalla-gdf-a-ridosso-del-lago-biviere&catid=82&Itemid=624
http://www.corrieredigela.com/nuovo2/index.php?option=com_content&view=article&id=3843:discarica-abusiva-di-rifiuti-speciali-scoperta-dalla-gdf-a-ridosso-del-lago-biviere&catid=82&Itemid=624
http://www.corrieredigela.com/nuovo2/index.php?option=com_content&view=article&id=3843:discarica-abusiva-di-rifiuti-speciali-scoperta-dalla-gdf-a-ridosso-del-lago-biviere&catid=82&Itemid=624
http://www.corrieredigela.com/nuovo2/index.php?option=com_content&view=article&id=3843:discarica-abusiva-di-rifiuti-speciali-scoperta-dalla-gdf-a-ridosso-del-lago-biviere&catid=82&Itemid=624
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Ƚɛɟɝɞɫ 22 ɏɚɐɌ ɛɚɝɗɑ ɝɚɓɐɌəɔɫ S.I .N. ɏ.ȰɒɑɗɌ ɛɜɚɢɑəɞ ɓɌɎɑɜɤɑəəɧɡ ɜɌɍɚɞ 

ɛɚ ɍɚəɔɠɔɖɌɢɔɔ ɓɌɏɜɫɓəɑəəɧɡ ɞɑɜɜɔɞɚɜɔɕ, ɖɌɖ əɌ ɝɟɤɑ, ɞɌɖ ɔ əɌ ɘɚɜɑ, 
ɝɚɝɞɌɎɗɫɑɞ əɚɗɨ ɛɜɚɢɑəɞɚɎ. ȸəɑəɔɑ ɉɘɔɗɔɚ Ȱɒɟɐɔɣɑ ɓɌɖɗɪɣɌɑɞɝɫ Ɏ ɞɚɘ, ɣɞɚ 

ò... Ɏɝɫ ɜɌɎəɔəɌ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ ɐɚɗɒəɌ ɍɧɞɨ ɓɌɥɔɥɑəɌ, Ɍ əɑ ɞɚɗɨɖɚ 
ɞɑɜɜɔɞɚɜɔɫ ȹȻȳ. ȸɧ əɑ ɐɚɗɒəɧ ɛɟɞɌɞɨ ɩɎɚɗɪɢɔɪ ɩɖɚəɚɘɔɖɔ ɩəɑɜɏɑɞɔɖɔ ɝ 
ɟɥɑɜɍɚɘ, ɖɚɞɚɜɧɕ ɛɚəɑɝɗɌ ɞɑɜɜɔɞɚɜɔɫ, ɝ ɞɚɣɖɔ ɓɜɑəɔɫ ɩɖɚɗɚɏɔɔ, 

ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ, ɩɖɚəɚɘɔɖɔ ɔ ɚɍɥɑɝɞɎɌ. ɉɞɚ ɐɎɑ ɜɌɓəɧɑ Ɏɑɥɔ. Ⱦɚ, ɣɞɚ ENI  
ɡɚɣɑɞ ɝɐɑɗɌɞɨ Ɏ ɍɟɐɟɥɑɘ, əɑ ɐɚɗɒəɚ əɌɝ ɔəɞɑɜɑɝɚɎɌɞɨ, Ɏ ɞɚɘ ɣɔɝɗɑ ɔ ɛɚɞɚɘɟ, 
ɣɞɚ ɩɞɚ ɛɚɞɜɑɍɟɑɞ Ɏɝɑ ɘɑəɨɤɑ ɔ ɘɑəɨɤɑ ɗɪɐɑɕ ɐɗɫ ɜɌɍɚɞɧ ɍɗɌɏɚɐɌɜɫ 

ɞɑɡəɚɗɚɏɔɣɑɝɖɚɘɟ ɜɌɓɎɔɞɔɪ. Ƚɑɏɚɐəɫ ɓɐɑɝɨ əɟɒəɚ ɎɚɝɝɞɌəɚɎɗɔɎɌɞɨ Ɏɝɪ 
ɛɜɔɜɚɐɟ. ȴəɝɞɜɟɘɑəɞɧ ɐɗɫ ɩɞɚɏɚ ɝɟɥɑɝɞɎɟɪɞ, ɫ ɔɘɑɪ Ɏ Ɏɔɐɟ, əɌɛɜɔɘɑɜ, ɛɗɌə 

ɟɛɜɌɎɗɑəɔɫ ȱɎɜɚɛɑɕɝɖɚɕ Ƚɑɞɨɪ ȹȬȾȿȼȬ 2000, ɖɚɞɚɜɧɕ ɍɧɗ ɚɐɚɍɜɑə 
ȺɍɗɌɝɞɨɪ Ƚɔɢɔɗɔɫ Ɏ 2016  ɏɚɐɟó. (88, 89)  

 

6.7. ȰȺȷȴȹȬ ȰȲȱȷȬ ɖɌɖ ɖɌəɐɔɐɌɞ əɌ Ɏɖɗɪɣɑəɔɑ Ɏ ɝɛɔɝɚɖ ȹȬȽȷȱȰȴɋ 
ɊȹȱȽȶȺ 
Ȯ 20 19  ɏɚɐɟ ɖɚɘɔɞɑɞ ɛɚ ɛɜɚɐɎɔɒɑəɔɪ, Ɏ ɝɚɝɞɌɎ ɖɚɞɚɜɚɏɚ Ɏɡɚɐɫɞ ɘɩɜɧ ɞɜɑɡ 

ɘɟəɔɢɔɛɌɗɔɞɑɞɚɎ Ȱɚɗɔəɧ ȰɒɑɗɌ, ɏɚɜɚɐɚɎ ȰɒɑɗɌ, ȹɔɤɑɘɔ ɔ ȭɟɞɑɜɌ, 
əɌɣɌɗɨəɔɖ ɚɞɐɑɗɌ ɖɟɗɨɞɟɜəɚɏɚ ɔ ɩɖɚɗɚɏɔɣɑɝɖɚɏɚ əɌɝɗɑɐɔɫ ɏ.ȶɌɗɨɞɌəɔɝɝɑɞɞɌ, 

ɐɎɌ ɛɜɚɠɑɝɝɚɜɌ ɔɓ ȿəɔɎɑɜɝɔɞɑɞɌ ȿəɔɞɑɗɘɌ - ȷɌ ȽɌɛɔɑəɢɌ, ɔɝɝɗɑɐɚɎɌɞɑɗɨ ɔɓ 
CNR ɔ ɐɔɜɑɖɞɚɜ Ȭɜɡɑɚɗɚɏɔɣɑɝɖɚɏɚ ɛɌɜɖɌ ȰɒɑɗɌ, ɛɜɑɐɗɚɒɔɗɔ Ȱɚɗɔəɟ ȰɒɑɗɌ Ɏ 
ɖɌɣɑɝɞɎɑ ɖɌəɐɔɐɌɞɌ əɌ Ɏɖɗɪɣɑəɔɑ Ɏ ɝɛɔɝɚɖ Ȯɝɑɘɔɜəɚɏɚ ȹɌɝɗɑɐɔɫ ɊȹȱȽȶȺ. 

Ȯɚ Ɏɜɑɘɫ ɛɜɑɝɝ-ɖɚəɠɑɜɑəɢɔɔ ɍɧɗɌ ɛɜɑɐɝɞɌɎɗɑəɌ òɖɟɗɨɞɟɜəɌɫ ɔɐɑəɞɔɣəɚɝɞɨ 
Ȱɚɗɔəɧ ȰɒɑɗɌó, ɖɚɞɚɜɌɫ ɎɖɗɪɣɌɑɞ Ɏ ɝɑɍɫ ɔɝɞɚɜɔɣɑɝɖɔɑ, ɖɟɗɨɞɟɜəɧɑ, 
ɗɌəɐɤɌɠɞəɧɑ, ɩɖɚəɚɘɔɣɑɝɖɔɑ ɔ ɩɖɚɗɚɏɔɣɑɝɖɔɑ ɛɜɔɣɔəɧ ɐɗɫ Ɏɖɗɪɣɑəɔɫ Ɏ 

ɝɛɔɝɚɖ ɚɍɦɑɖɞɌ Ȯɝɘɔɜəɚɏɚ ȹɌɝɗɑɐɔɫ. (ȼɔɝɟəɚɖ 40)  
ȿəɔɖɌɗɨəɚɝɞɨ Ȱɚɗɔəɧ ȰɒɑɗɌ, ɜɑɣəɚɕ ɞɑɜɜɔɞɚɜɔɔ əɌ ɜɌɎəɔəɑ ȻɨɫəɌ-ɐɔ-

ȰɒɑɗɌ, ɎɖɗɪɣɌɑɞ Ɏ ɝɑɍɫ ɞɌɖɔɑ ɔɝɞɚɜɔɣɑɝɖɔɑ ɚɍɦɑɖɞɧ, ɖɌɖ əɑɚɗɔɞɔɣɑɝɖɔɑ 
əɑɖɜɚɛɚɗɔ, ɞɑɌɞɜ òȸɔɜ Ȱɒɑɗɧó 424 ɏ. ɐɚ ə. ɩ. ɔ Ɍɜɡɑɚɗɚɏɔɣɑɝɖɔɑ ɝɎɔɐɑɞɑɗɨɝɞɎɌ 
Ȯɑɗɔɖɚɕ ȯɜɑɢɔɔ, ɜɔɘɝɖɚɕ, ɠɜɔɐɜɔɡɚɎɝɖɚɕ ɔ ɌɜɌɍɝɖɚɕ ɩɛɚɡ. ȶ ɩɞɚɘɟ ɝɗɑɐɟɑɞ 

ɐɚɍɌɎɔɞɨ ɩɞəɚɌəɞɜɚɛɚɗɚɏɔɣɑɝɖɔɑ ɞɜɌɐɔɢɔɔ, ɛɜɔɜɚɐəɧɑ ɗɌəɐɤɌɠɞɧ, 
ɘɚɜɝɖɚɑ ɛɚɍɑɜɑɒɨɑ ɔ ɠɗɚɜɟ ɔ ɠɌɟəɟ ȼɌɘɝɌɜɝɖɔɡ Ȯɚɐəɚ-ɍɚɗɚɞəɧɡ ȿɏɚɐɔɕ, 

ȳɌɛɚɎɑɐəɔɖɔ SIC  ɔ ZPS. ȰɚɗɔəɌ ȰɒɑɗɌ ɩɞɚ ɍɑɝɢɑəəɚɑ ɖɟɗɨɞɟɜəɚɑ ɔ 
ɩɖɚɗɚɏɔɣɑɝɖɚɑ əɌɝɗɑɐɔɑ, ɖɚɞɚɜɚɑ əɑɚɍɡɚɐɔɘɚ ɚɡɜɌəɫɞɨ, ɣɞɚɍɧ ɛɑɜɑɐɌɞɨ 
ɍɟɐɟɥɔɘ ɛɚɖɚɗɑəɔɫɘ. (90) 
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ȼɔɝɟəɚɖ 40. Ȼɜɑɐɗɚɒɑəɔɑ ɚ əɚɘɔəɌɢɔɔ Ȱɚɗɔəɧ ȰɒɑɗɌ əɌ Ɏɖɗɪɣɑəɔɑ Ɏ ɝɛɔɝɚɖ 

ȹɌɝɗɑɐɔɫ ɊȹȱȽȶȺ. (90) 
 

 
 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 

88.RISERVA NATURALE ORIENTATA BIVIERE DI GELA, Osservazioni alla procedura VIA per il Permesso di 
ricerca di idrocarburi di ENI Divisione Exploration & Production di Emilio Giudice, Dire ttore, il 05/06/2013, 
48 pp.  

89.Gela e il verde già sbiadito della raffineria green, GELA  PROFONDA ,  INC HIESTE ,  RACCONTI  
FOSSILI ,  2 6 / 0 5 / 2 0 2 0 ,  
H T T P S : / / W W W . T E R R E D I F R O N T I E R A . I N F O / R I C O N V E R S I O N E - R A F F I N E R I A - D I -
G E L A /  

90.La Valle del Gela e la sfida della candidatura a patrimonio dellõUnesco, 18 Ottobre 2019, La Valle del Gela 
e la sfida della candidatura a patrimonio dell'Unesco , https://travelnostop.com/sici lia/territori/unesco -
valle -del-gela-si-candida -patrimonio -dellunesco_470300  

https://www.terredifrontiera.info/news-ambiente/gela-profonda/
https://www.terredifrontiera.info/news-ambiente/inchieste/
https://www.terredifrontiera.info/news-ambiente/racconti-fossili/
https://www.terredifrontiera.info/news-ambiente/racconti-fossili/
https://www.terredifrontiera.info/2020/05/
https://www.terredifrontiera.info/riconversione-raffineria-di-gela/
https://www.terredifrontiera.info/riconversione-raffineria-di-gela/
https://travelnostop.com/sicilia/territori/unesco-valle-del-gela-si-candida-patrimonio-dellunesco_470300
https://travelnostop.com/sicilia/territori/unesco-valle-del-gela-si-candida-patrimonio-dellunesco_470300
https://travelnostop.com/sicilia/territori/unesco-valle-del-gela-si-candida-patrimonio-dellunesco_470300
https://travelnostop.com/sicilia/territori/unesco-valle-del-gela-si-candida-patrimonio-dellunesco_470300
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ȯȷȬȮȬ 7 

Ȯɗɔɫəɔɑ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ əɌ ɓɐɚɜɚɎɨɑ əɌɝɑɗɑəɔɫ ɏɚɜɚɐɚɎ 
ȰɒɑɗɌ, ȭɟɞɑɜɌ ɔ ȹɔɤɑɘɔ  

7.1.ȭɔɚɘɚəɔɞɚɜɔəɏ ɣɑɗɚɎɑɖɌ, ɔɝɝɗɑɐɚɎɌəɔɑ SEBIOMAG  ð 2009  
7.2.ȴɝɝɗɑɐɚɎɌəɔɑ SEPIAS-2014  
7.3.Ⱥɞɣɑɞ ISTISAN -2016  

7.4.ȴɝɝɗɑɐɚɎɌəɔɑ S.E.N.T.I.E.R.I. ð 2011, 2015  
7.5.ȮȼȺȲȰȱȹȹɇȱ ȻȺȼȺȶȴ ȼȬȳȮȴȾȴɋ 

 

Ȯ ȴɞɌɗɔɔ ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɝɗɑɐɝɞɎɔɕ ɎɚɓɐɑɕɝɞɎɔɫ ɓɌɏɜɫɓəɫɪɥɔɡ 

ɎɑɥɑɝɞɎ əɌ ɓɐɚɜɚɎɨɑ əɌɝɑɗɑəɔɫ ɎɑɝɨɘɌ ɚɏɜɌəɔɣɑəɧ: ɔɡ ɘɚɒəɚ 
ɛɑɜɑɝɣɔɞɌɞɨ ɛɚ ɛɌɗɨɢɌɘ. ȷɔɤɨ ɐɗɫ ɜɌɍɚɞəɔɖɚɎ, ɛɚɐɎɑɜɏɌɪɥɔɡɝɫ 
ɎɚɓɐɑɕɝɞɎɔɪ ɞɌɖɔɡ ɎɑɥɑɝɞɎ Ɏ ɛɜɚɘɧɤɗɑəəɧɡ ɟɝɗɚɎɔɫɡ, ɛɜɚɎɚɐɫɞɝɫ 

ɝɔɝɞɑɘɌɞɔɣɑɝɖɔɑ ɔɝɝɗɑɐɚɎɌəɔɫ ɚɞɜɌɎɗɑəɔɕ ɔɗɔ ɐɚɗɏɚɝɜɚɣəɧɡ ɛɚɝɗɑɐɝɞɎɔɕ 
ɎɚɓɐɑɕɝɞɎɔɫ ɡɔɘɔɣɑɝɖɔɡ ɛɜɚɐɟɖɞɚɎ.  

ȸɑɜɚɛɜɔɫɞɔɫ, ɛɜɑɐɟɝɘɚɞɜɑəəɧɑ ɛɜɚɞɚɖɚɗɌɘɔ ɩɖɚɗɚɏɔɣɑɝɖɚɏɚ 
ɘɚəɔɞɚɜɔəɏɌ ɔ ɩɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɚɏɚ əɌɐɓɚɜɌ, ɖɚɞɚɜɧɑ ɎɖɗɪɣɌɪɞ ɌəɌɗɔɓ 
ɎɚɓɐɟɡɌ, ɛɔɞɨɑɎɚɕ Ɏɚɐɧ, ɛɜɚɐɟɖɞɚɎ ɛɔɞɌəɔɫ ɔ ɛɚɣɎɧ ɝ ɢɑɗɨɪ ɎɧɫɎɗɑəɔɫ 

ɔɝɞɚɣəɔɖɚɎ ɎɚɓɐɑɕɝɞɎɔɫ, ɟɒɑ ɜɑɌɗɔɓɟɪɞɝɫ Ɏɚ ɘəɚɏɔɡ ɝɞɜɌəɌɡ ɖɌɖ ɐɗɫ 
əɌɝɑɗɑəɔɫ Ɏ ɢɑɗɚɘ, ɞɌɖ ɔ əɌ ɓɌɏɜɫɓəɑəəɧɡ ɞɑɜɜɔɞɚɜɔɫɡ.  

ɉɖɚɗɚɏɔɣɑɝɖɔɑ ɡɌɜɌɖɞɑɜɔɝɞɔɖɔ ɛɚɣɎɧ ɔ Ɏɚɐɧ ɞɑɜɜɔɞɚɜɔɔ S.I .N. ɏ.ȰɒɑɗɌ 
ɎɧɫɎɔɗɔ ɌəɚɘɌɗɨəɚɑ ɛɜɔɝɟɞɝɞɎɔɑ ɐɑɝɫɞɖɚɎ ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ ɔ 
ɚɜɏɌəɔɣɑɝɖɔɡ ɎɑɥɑɝɞɎ, ɔɓɘɑɜɑəəɧɡ Ɏ ɖɚəɢɑəɞɜɌɢɔɫɡ ɚɞ ɐɑɝɫɞɔ ɐɚ ɞɧɝɫɣ 

ɜɌɓ ɛɜɑɎɧɤɌɪɥɔɡ ɐɚɛɟɝɞɔɘɧɑ əɚɜɘɧ. ȶ əɔɘ ɚɞəɚɝɫɞɝɫ ɘɧɤɨɫɖ, ɜɞɟɞɨ, 
ɘɑɐɨ, əɔɖɑɗɨ, Ɏɔəɔɗɡɗɚɜɔɐ, ɍɑəɓɚɗ, ɍɑəɓɚ(Ɍ)ɛɔɜɑə, ɖɝɔɗɚɗ, 1,2 -
ɐɔɡɗɚɜɩɞɌə, ɘəɚɏɔɑ ɔɓ ɖɚɞɚɜɧɡ ɚɍɗɌɐɌɪɞ ɞɑɜɌɞɚɏɑəəɧɘɔ, ɘɟɞɌɏɑəəɧɘɔ 

ɝɎɚɕɝɞɎɌɘɔ ɔɗɔ ɫɎɗɫɪɞɝɫ ɩəɐɚɖɜɔəəɧɘɔ ɜɌɓɜɟɤɔɞɑɗɫɘɔ.  
Ȼɚɐ ɘəɚɏɚɠɌɖɞɚɜəɚɕ ɖɚəɢɑɛɢɔɑɕ ɍɚɗɑɓəɔ ɣɌɝɞɚ ɛɚɐɜɌɓɟɘɑɎɌɑɞɝɫ, ɣɞɚ ɑɑ 

ɩɞɔɚɗɚɏɔɫ ɝɗɚɒəɌ ɔ ɝɎɫɓɌəɌ ɝ ɘəɚɒɑɝɞɎɚɘ ɠɌɖɞɚɜɚɎ, ɔ ɖɚɏɐɌ əɑɎɚɓɘɚɒəɚ 
ɚɛɜɑɐɑɗɔɞɨ ɛɜɑɚɍɗɌɐɌɪɥɔɕ ɠɌɖɞɚɜ, ɩɞɚ ɘɚɒɑɞ ɚɓəɌɣɌɞɨ, ɣɞɚ ɑɝɗɔ ɎɔəɚɎəɧ 
Ɏɝɑ, ɞɚ ɓəɌɣɔɞ əɔɖɞɚ. 
 

ȳəɌəɔɫ ɚ ɎɓɌɔɘɚɐɑɕɝɞɎɔɔ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ ɔ ɏɑəɚɎ ɓəɌɣɔɞɑɗɨəɚ 
ɜɌɝɤɔɜɔɗɔɝɨ Ɏ ɛɚɝɗɑɐəɔɑ ɏɚɐɧ, Ɏ ɣɌɝɞəɚɝɞɔ, ɍɗɌɏɚɐɌɜɫ ɏɗɟɍɚɖɔɘ 

ɔɝɝɗɑɐɚɎɌəɔɫɘ Ɏ ɚɍɗɌɝɞɔ ɩɛɔɏɑəɑɞɔɖɔ, ɖɚɞɚɜɌɫ ɔɓɟɣɌɑɞ əɌɝɗɑɐɝɞɎɑəəɧɑ 
ɔɓɘɑəɑəɔɫ Ɏ ɏɑəɌɡ, Ɏɗɔɫɪɥɔɡ əɌ ɠɑəɚɞɔɛ, əɑ ɔɓɘɑəɫɫ ɏɑəɚɞɔɛ, Ɍ ɞɌɖɒɑ 

ɘɑɡɌəɔɓɘɧ ɛɑɜɑɐɌɣɔ ɛɚɝɗɑɐɟɪɥɔɘ ɛɚɖɚɗɑəɔɫɘ.  
ȹɌɛɜɔɘɑɜ, Ɏ ɝɗɟɣɌɑ ɏɔɛɚɝɛɌɐɔɔ əɌɟɣəɌɫ ɗɔɞɑɜɌɞɟɜɌ ɝɖɗɚəɫɑɞɝɫ ɖ 

ɘəɚɏɚɠɌɖɞɚɜəɚɕ ɩɞɔɚɗɚɏɔɔ, ɚɞɎɚɐɫ Ɏ ɐɌəəɚɘ Ɏɚɛɜɚɝɑ ɓəɌɣɔɞɑɗɨəɟɪ ɜɚɗɨ  

ɓɌɏɜɫɓəɔɞɑɗɫɘ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ.  
Ƚɜɑɐɔ ɓɌɏɜɫɓəɔɞɑɗɑɕ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ, ɐɗɫ ɖɚɞɚɜɧɡ ɍɧɗɚ 

ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌəɚ ɐɑɕɝɞɎɔɑ, əɌɜɟɤɌɪɥɑɑ ɩəɐɚɖɜɔəəɟɪ ɝɔɝɞɑɘɟ, ɞɌɖɔɡ 

ɖɌɖ ɛɚɗɔɡɗɚɜɔɜɚɎɌəəɧɑ ɍɔɠɑəɔɗɧ, ɐɔɚɖɝɔəɧ, ɛɚɗɔɢɔɖɗɔɣɑɝɖɔɑ 
ɌɜɚɘɌɞɔɣɑɝɖɔɑ ɟɏɗɑɎɚɐɚɜɚɐɧ, ɠɞɌɗɌɞɧ, ɍɔɝɠɑəɚɗ Ȭ, ɛɑɝɞɔɢɔɐɧ, Ɍɗɖɔɗɠɑəɚɗɧ 

ɔ ɘɑɞɌɗɗɧ, ɖɌɖ ɘɧɤɨɫɖ, ɖɌɐɘɔɕ, ɝɎɔəɑɢ ɔ ɜɞɟɞɨ, əɑɖɚɞɚɜɧɑ ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ 
Ɏ ɜɌɕɚəɑ S.I .N. ɏ.ȰɒɑɗɌ. ȯɔɛɚɞɑɓɌ ɖɟɘɟɗɫɞɔɎəɚɏɚ ɩɠɠɑɖɞɌ ɘəɚɏɚɖɜɌɞəɚɏɚ 
ɎɚɓɐɑɕɝɞɎɔɫ Ɏ əɔɓɖɔɡ ɐɚɓɌɡ ɫɎɗɫɑɞɝɫ ɛɜɑɐɘɑɞɚɘ ɜɌɝɞɟɥɑɏɚ əɌɟɣəɚɏɚ 

ɔəɞɑɜɑɝɌ. 
 

Ƚɜɑɐɔ ɓɌɏɜɫɓəɫɪɥɔɡ Ɏɚɓɐɟɡ ɎɑɥɑɝɞɎ, ɚɍɜɌɓɟɪɥɔɡɝɫ ɛɜɔ ɛɑɜɑɜɌɍɚɞɖɑ 

əɑɠɞɔ, ɖɚɞɚɜɧɑ ɚɖɌɓɧɎɌɪɞ əɌɔɍɚɗɨɤɑɑ ɎɚɓɐɑɕɝɞɎɔɑ əɌ ɍɔɚɞɟ, ɍɚɗɨɤɚɕ 



106 
 

ɩɘɍɜɔɚɞɚɖɝɔɣɑɝɖɚɕ, ɘɟɞɌɏɑəəɚɕ ɔ ɖɌəɢɑɜɚɏɑəəɚɕ ɝɔɗɚɕ ɚɍɗɌɐɌɪɞ ɐɔɚɖɝɔəɧ, 

ɒɔɜɚɜɌɝɞɎɚɜɔɘɧɑ ɌɜɚɘɌɞɔɣɑɝɖɔɑ ɎɑɥɑɝɞɎɌ. Ƚɜɑɐɔ əɔɡ əɌɔɍɚɗɑɑ ɔɓɎɑɝɞəɧ 2, 
3, 7, 8 - ɞɑɞɜɌɡɗɚɜɐɔɍɑəɓɚ-p-ɐɔɚɖɝɔə (TCDD) ɔ 1,4 -ɐɔɚɖɝɔə, ɞɌɖɒɑ 

ɔɓɎɑɝɞəɧɕ ɖɌɖ p-ɐɔɚɖɝɔə.  
 

Ⱦɚɖɝɔɣəɚɝɞɨ ɩɞɔɡ ɝɚɑɐɔəɑəɔɕ ɎɧɓɧɎɌɑɞ ɛɚɜɚɖɔ ɜɌɓɎɔɞɔɫ Ɏ ɚəɞɚɏɑəɑɓɑ, 

Ɍɞɜɚɠɔɪ ɫɔɣɑɖ, ɝəɔɒɑəɔɑ ɒɔɓəɑɝɛɚɝɚɍəɚɝɞɔ ɝɛɑɜɘɌɞɚɓɚɔɐɚɎ ɔ 
ɔɘɘɟəəɚɏɚ ɚɞɎɑɞɌ ɚɜɏɌəɔɓɘɌ, ɛɚɐɎɑɜɏɤɑɏɚɝɫ ɓɌɏɜɫɓəɑəɔɪ, ɖɚɞɚɜɧɕ ɘɚɒɑɞ 
ɝɚɡɜɌəɫɞɨɝɫ ɐɚ 10 ɗɑɞ ɛɚɝɗɑ ɎɚɓɐɑɕɝɞɎɔɫ (Connet  2005). ȶɜɚɘɑ ɞɚɏɚ, ɐɔɚɖɝɔəɧ, 

ɛɚ-Ɏɔɐɔɘɚɘɟ, ɝɛɚɝɚɍəɧ ɌɖɞɔɎɔɜɚɎɌɞɨ ɜɑɞɜɚɎɔɜɟɝ HIV. ȭɟɐɟɣɔ 
ɒɔɜɚɜɌɝɞɎɚɜɔɘɧɘɔ, ɩɞɔ ɎɑɥɑɝɞɎɌ ɎɘɑɤɔɎɌɪɞɝɫ Ɏ ɘɔɑɗɔəɚɎɟɪ ɚɍɚɗɚɣɖɟ 

ɌɖɝɚəɚɎ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ ɛɚɓɎɚəɚɣəɧɡ, ɎɧɓɧɎɌɫ ɘəɚɏɚɣɔɝɗɑəəɧɑ 
əɑɚɍɜɌɞɔɘɧɑ ɛɚɎɜɑɒɐɑəɔɫ, Ɏ ɣɌɝɞəɚɝɞɔ, ɛɑɣɑəɔ ɔ ɛɚɣɑɖ. 

 

ȻɚɗɔɡɗɚɜɔɜɚɎɌəəɧɑ ɍɔɠɑəɔɗɧ ɚɍɗɌɐɌɪɞ ɞɚɖɝɔɣəɧɘɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘɔ, 
ɌəɌɗɚɏɔɣəɧɘɔ ɡɌɜɌɖɞɑɜɔɝɞɔɖɌɘ ɐɔɚɖɝɔəɚɎ. PCB ɚɍɗɌɐɌɪɞ ɝɔɗɨəɚɕ 
əɑɕɜɚɞɚɖɝɔɣəɚɝɞɨɪ, ɞɑɜɌɞɚɏɑəəɚɝɞɨɪ (ɝɛɚɝɚɍəɚɝɞɨɪ ɎɧɓɧɎɌɞɨ ɔɓɘɑəɑəɔɫ 

Ɏ ɚəɞɚɏɑəɑɓɑ ɛɗɚɐɌ) ɔ ɠɑəɚɘɑəɚɘ ɍɔɚəɌɖɚɛɗɑəɔɫ ɛɚ Ɏɝɑɕ ɛɔɥɑɎɚɕ ɢɑɛɔ.  
IPA  ɚɞɎɑɞɝɞɎɑəəɧ ɓɌ ɔəɞɚɖɝɔɖɌɢɔɪ ɔ ɎɚɝɛɌɗɑəɔɑ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ ɟ 

ɗɪɐɑɕ.  

ȺɝəɚɎəɧɘɔ ɓɌɏɜɫɓəɫɪɥɔɘɔ ɎɑɥɑɝɞɎɌɘɔ, ɎɧɍɜɌɝɧɎɌɑɘɧɘɔ Ɏ Ɍɞɘɚɝɠɑɜɟ 
ɎɝɗɑɐɝɞɎɔɑ ɐɚɍɧɣɔ ɔ ɛɑɜɑɜɌɍɚɞɖɔ əɑɠɞɔ, ɫɎɗɫɪɞɝɫ ɐɔɚɖɝɔɐ ɝɑɜɧ (SO ), 

ɚɖɝɔɐɧ ɌɓɚɞɌ (NOx), ɘɑɞɌə (CH ), ɚɓɚə (O ) ɔ ɚɖɝɔɐ ɟɏɗɑɜɚɐɌ (CO).  
ȸəɚɏɚɣɔɝɗɑəəɧɑ ɔɝɝɗɑɐɚɎɌəɔɫ, ɛɜɚɎɑɐɑəəɧɑ Ɏ Ȭəɏɗɔɔ, ȽɄȬ ɔ ɐɜɟɏɔɡ 

ɝɞɜɌəɌɡ, əɌɟɣəɚ ɛɜɚɐɑɘɚəɝɞɜɔɜɚɎɌɗɔ, ɣɞɚ ɝɟɥɑɝɞɎɟɑɞ ɞɑɝəɌɫ ɝɎɫɓɨ ɘɑɒɐɟ 

ɖɚəɢɑəɞɜɌɢɔɫɘɔ SOx, Ɏɧɐɑɗɫɑɘɧɘɔ ɛɜɚɐɟɖɞɌɘɔ ɝɏɚɜɌəɔɫ əɑɠɞɔ, ɞɎɑɜɐɧɘɔ 
Ɍɞɘɚɝɠɑɜəɧɘɔ ɣɌɝɞɔɢɌɘɔ (ɞɌɖɒɑ ɫɎɗɫɪɥɔɘɔɝɫ ɛɜɔɣɔəɚɕ ɫɎɗɑəɔɫ ɖɔɝɗɚɞəɧɡ 
ɐɚɒɐɑɕ) ɔ ɎɚɓəɔɖəɚɎɑəɔɑɘ ɡɜɚəɔɣɑɝɖɚɏɚ ɍɜɚəɡɔɞɌ ɔ ɩɘɠɔɓɑɘɧ ɗɑɏɖɔɡ, ɝ 

ɛɚɝɗɑɐɟɪɥɔɘ ɟɐɎɚɑəɔɑɘ ɟɜɚɎəɫ ɝɘɑɜɞəɚɝɞɔ ɚɞ ɜɑɝɛɔɜɌɞɚɜəɧɡ ɓɌɍɚɗɑɎɌəɔɕ. 
(29) 

 

Ⱦɚɞ ɠɌɖɞ, ɣɞɚ ɓɐɚɜɚɎɨɪ əɌɝɑɗɑəɔɪ ɏ.ȰɒɑɗɌ Ɏ ɛɚɝɗɑɐəɔɑ ɐɑɝɫɞɔɗɑɞɔɫ ɍɧɗ 
əɌəɑɝɑə ɓəɌɣɔɞɑɗɨəɧɕ ɟɥɑɜɍ, ɛɚɐɞɎɑɜɒɐɌɑɞɝɫ ɐɌəəɧɘɔ ɚ ɝɘɑɜɞəɚɝɞɔ, 

ɏɚɝɛɔɞɌɗɔɓɌɢɔɫɡ ɔ Ɏɜɚɒɐɑəəɧɡ ɛɚɜɚɖɌɡ ɜɌɓɎɔɞɔɫ, 
ɓɌɐɚɖɟɘɑəɞɔɜɚɎɌəəɧɘɔ Ɏ ȺɞɣɑɞɌɡ ȼɑɏɔɚəɌɗɨəɚɕ ɉɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɚɕ 
Ƚɗɟɒɍɧ ɔ Ɏ ɔɝɝɗɑɐɚɎɌəɔɫɡ SEBIOMAG , SEPIAS , ISTISAN  ɔ S.E.N.T.I .E.R.I .  

 

Ȯ ɏ.ȰɒɑɗɌ, ɘɑɒɐɟ ɞɑɘ, ɟɒɑ Ɏ ɞɑɣɑəɔɑ ɘəɚɏɔɡ ɗɑɞ ɘɧ ɫɎɗɫɑɘɝɫ ɝɎɔɐɑɞɑɗɫɘɔ 
òɘɜɌɣəɚɏɚ ɍɌɗɑɞɌó ɘɑɒɐɟ ɜɑɓɟɗɨɞɌɞɌɘɔ, ɛɚɗɟɣɑəəɧɘɔ Ɏ ɡɚɐɑ əɌɟɣəɧɡ 

ɔɝɝɗɑɐɚɎɌəɔɕ, ɔ ɛɚɝɞɚɫəəɧɘ ɓɌɛɜɚɝɚɘ ɐɚɛɚɗəɔɞɑɗɨəɧɡ ɐɚɖɌɓɌɞɑɗɨɝɞɎ. ȴ 
ɛɚɩɞɚɘɟ Ɏ ɏ.ȰɒɑɗɌ ɚɞɝɟɞɝɞɎɔɑ ɟɎɑɜɑəəɚɝɞɔ Ɏ ɛɜɔɣɔəəɚ-ɝɗɑɐɝɞɎɑəəɚɕ 

ɝɎɫɓɔ ɣɌɝɞɚ ɔɝɛɚɗɨɓɟɑɞɝɫ ɖɌɖ ɟɎɑɜɑəəɚɝɞɨ Ɏ ɚɞɝɟɞɝɞɎɔɔ ɛɜɔɣɔəəɚ-
ɝɗɑɐɝɞɎɑəəɚɕ ɝɎɫɓɔ: ɔɏɜɌ ɝɘɧɝɗɚɎ ɔ ɢɑəəɚɝɞɑɕ, ɖɚɞɚɜɌɫ əɑ ɐɑɗɌɑɞ ɣɑɝɞɔ ɞɑɘ, 
ɖɞɚ ɑɑ ɛɜɑɐɗɌɏɌɑɞ, əɔ əɌ əɌɟɣəɚɘ, əɔ əɌ ɩɞɔɣɑɝɖɚɘ ɟɜɚɎəɑ. Ȯ ɞɌɖɔɡ ɞɫɒɑɗɧɡ 

ɝɔɞɟɌɢɔɫɡ, ɖɌɖ Ɏ ɏ.ȰɒɑɗɌ, ɍɜɑɘɫ ɐɚɖɌɓɌɞɑɗɨɝɞɎɌ ɛɜɔɣɔəəɚ-ɝɗɑɐɝɞɎɑəəɚɕ 
ɝɎɫɓɔ əɑ ɐɚɗɒəɚ ɗɚɒɔɞɨɝɫ əɌ ɞɑɡ, ɖɞɚ ɫɎɗɫɑɞɝɫ ɛɚɝɞɜɌɐɌɎɤɑɕ ɝɞɚɜɚəɚɕ, Ɍ 

əɌ ɞɑɡ, ɖɞɚ ɚɞɜɔɢɌɑɞ ɑɑ ɝɟɥɑɝɞɎɚɎɌəɔɑ.  
 

Ȯ ɏ.ȰɒɑɗɌ ɝɟɥɑɝɞɎɟɑɞ ɎɚɓɐɑɕɝɞɎɔɑ ɘəɚɒɑɝɞɎɌ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ ɔ 

ɝɚɑɐɔəɑəɔɕ, ɝ ɔɡ ɛɚɝɗɑɐɟɪɥɔɘ ɖɟɘɟɗɫɞɔɎəɧɘ ɜɔɝɖɚɘ, ɎɧɍɜɌɝɧɎɌɑɘɧɡ Ɏ 
ɞɑɣɑəɔɑ ɘəɚɏɔɡ ɗɑɞ əɌ Ɏɝɑ ɩɖɚɗɚɏɔɣɑɝɖɔɑ ɝɟɍɝɞɜɌɞɧ: Ɏ Ɏɚɓɐɟɡ, ɛɚɣɎɟ, 
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ɛɚɎɑɜɡəɚɝɞəɧɑ ɔ ɏɜɟəɞɚɎɧɑ Ɏɚɐɧ. Ȯ ɐɌəəɚɘ ɖɚəɞɑɖɝɞɑ, Ɏ ɝɚɣɑɞɌəɔɔ ɝ 

ɐɚɖɌɓɌɞɑɗɨɝɞɎɌɘɔ ɘəɚɏɚɣɔɝɗɑəəɧɡ ɝɗɟɣɌɑɎ ɟɥɑɜɍɌ ɓɐɚɜɚɎɨɪ, ɌɖɞɔɎəɚɑ 
ɟɣɌɝɞɔɑ əɌɝɑɗɑəɔɫ ɐɚɗɒəɚ ɍɧɞɨ ɚɍɫɓɌɞɑɗɨəɧɘ ɔ ɝɟɥɑɝɞɎɑəəɧɘ Ɏɧɍɚɜɚɘ. 

 

ȽɚɏɗɌɝəɚ ɩɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɚɘɟ ɔɝɝɗɑɐɚɎɌəɔɪ, ɛɜɚɎɑɐɑəəɚɘɟ ȿɛɜɌɎɗɑəɔɑɘ 
ȳɐɜɌɎɚɚɡɜɌəɑəɔɫ ɔ ȯɔɏɔɑəɧ ɏ.ȰɒɑɗɌ, Ɏ ɞɜɑɡɗɑɞəɔɕ ɛɑɜɔɚɐ 1983 -1985  ɏɏ. 

ɝɘɑɜɞəɚɝɞɨ ɚɞ əɚɎɚɚɍɜɌɓɚɎɌəɔɕ ɝɚɝɞɌɎɔɗɌ 17,8 % , Ɍ Ɏ ɞɜɑɡɗɑɞəɔɕ ɛɑɜɔɚɐ 
1993 -1995  ɏɏ. ɚəɌ ɎɧɜɚɝɗɌ ɐɚ 23,9 % . ȼɌɖ ɗɑɏɖɔɡ ɚɝɞɌɎɌɗɝɫ ɚɝəɚɎəɚɕ 
ɛɜɔɣɔəɚɕ ɚəɖɚɗɚɏɔɣɑɝɖɚɕ ɝɘɑɜɞəɚɝɞɔ ɝ ɛɜɚɢɑəɞɚɘ 28,2 % , Ɍ ɜɌɖ ɛɑɣɑəɔ 

ɛɜɑɎɧɝɔɗ ɝɜɑɐəɔɕ ɛɚɖɌɓɌɞɑɗɨ ɛɚ ɝɞɜɌəɑ Ɏ 4-5 ɜɌɓ.  
 

ȻɑɜɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ ȮȺȳ ɛɚ ɝɘɑɜɞəɚɝɞɔ Ɏ ɜɌɕɚəɑ ɏ.ȰɒɑɗɌ ɐɌɞɔɜɟɑɞɝɫ 

2002  ɏɚɐɚɘ, Ɏ ɖɚɞɚɜɚɘ ɍɧɗɔ ɚɞɘɑɣɑəɧ ɓəɌɣɔɞɑɗɨəɧɑ ɛɜɑɎɧɤɑəɔɫ ɟ ɘɟɒɣɔə 
ɛɚ ɛɜɔɣɔəɌɘ ɍɚɗɑɓəɑɕ ɢɑɜɑɍɜɚɎɌɝɖɟɗɫɜəɚɕ ɔ ɛɔɥɑɎɌɜɔɞɑɗɨəɚɕ ɝɔɝɞɑɘ, ɟ 

ɒɑəɥɔə ɛɚ ɚɍɥɑɕ ɝɘɑɜɞəɚɝɞɔ, ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ, ɢɑɜɑɍɜɚɎɌɝɖɟɗɫɜəɚɕ ɔ 
ɛɔɥɑɎɌɜɔɞɑɗɨəɚɕ ɝɔɝɞɑɘ, ɐɔɌɍɑɞɌ ɔ ɜɌɖɌ ɞɚɗɝɞɚɕ ɖɔɤɖɔ.  
Ȯ Ⱥɞɣɑɞɑ ȮȺȳ ɎɧɝɖɌɓɧɎɌɑɞɝɫ ɚɝɚɍɌɫ ɞɜɑɎɚɏɌ:  

òȮɚ Ɏɝɑɘ ɜɌɕɚəɑ əɌɍɗɪɐɌɑɞɝɫ ɟɎɑɗɔɣɑəɔɑ ɜɔɝɖɌ ɓɌɍɚɗɑɎɌəɔɫ ɜɌɖɚɘ ɗɑɏɖɔɡ 
ɝɜɑɐɔ ɘɟɒɣɔə ɘɚɗɚɐɚɏɚ ɛɚɖɚɗɑəɔɫ (...) Ɏ ɝɎɫɓɔ ɝ əɌɖɚɛɗɑəəɧɘɔ ɛɚɝɗɑɐɝɞɎɔɫɘɔ 
ɐɗɫ ɓɐɚɜɚɎɨɫ, ɝɎɫɓɌəəɧɘɔ ɝ ɛɜɚɠɑɝɝɔɚəɌɗɨəɧɘɔ ɎɚɓɐɑɕɝɞɎɔɫɘɔ, ɔɘɑɎɤɔɘɔ 

ɘɑɝɞɚ Ɏ ɛɜɚɤɗɧɑ ɐɑɝɫɞɔɗɑɞɔɫó.  
Ȯ ɞɚɘ ɒɑ Ⱥɞɣɑɞɑ ɏɚɎɚɜɔɞɝɫ, ɣɞɚ òəɑɗɨɓɫ ɔɝɖɗɪɣɌɞɨ, ɣɞɚ ɎɚɓɐɑɕɝɞɎɔɑ 

ɓɌɏɜɫɓəɑəɔɫ əɌ ɚɖɜɟɒɌɪɥɟɪ ɝɜɑɐɟ ɜɌɎəɔəɧ ȻɨɫəɌ-ɐɔ-ȰɒɑɗɌ ɘɚɒɑɞ ɔɘɑɞɨ 
ɛɚɝɗɑɐɝɞɎɔɫ ɐɗɫ ɓɐɚɜɚɎɨɫ, ɚɝɚɍɑəəɚ ɝɜɑɐɔ ɒɔɞɑɗɑɕ, ɛɜɚɒɔɎɌɪɥɔɡ ɍɗɔɒɑ Ɏɝɑɏɚ 
ɖ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɘɟ ɂɑəɞɜɟ ɔɗɔ ɝ ɛɚɐɎɑɞɜɑəəɚɕ ɝɞɚɜɚəɧó.  

 

Ȯ ɏ.ȰɒɑɗɌ, ɜɌɝɛɚɗɚɒɑəəɚɘ Ɏ əɑɝɖɚɗɨɖɔɡ ɝɚɞəɫɡ ɘɑɞɜɚɎ ɚɞ 
ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ, ɐɑɝɫɞɔɗɑɞɔɫ ɓɌɏɜɫɓəɑəɔɫ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ 

ɎɧɫɎɔɗɔ ɝɡɚɐɝɞɎɚ ɝ ɝɔɞɟɌɢɔɑɕ, ɔɘɑɪɥɑɕ ɘɑɝɞɚ Ɏ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɘ ɂɑəɞɜɑ 
Ȼɜɔɚɗɚ-ȬɟɏɟɝɞɌ. 

 

Ȯ Ⱥɞɣɑɞɑ ȺɍɗɌɝɞəɚɕ ɉɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɚɕ Ƚɗɟɒɍɧ ɍɧɗɔ 
ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ ɛɚɖɌɓɌɞɑɗɔ ɝɘɑɜɞəɚɝɞɔ ɓɌ ɛɑɜɔɚɐ 1995 -2002  ɏɏ. ɔ 

ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɓɌ 2001 -2007  ɏɏ. ȰɌəəɧɑ, ɚɞəɚɝɫɥɔɑɝɫ ɖ ɏɚɜɚɐɌɘ ȰɒɑɗɌ, 
ȭɟɞɑɜɌ ɔ ȹɔɤɑɘɔ, ɝɜɌɎəɔɎɌɗɔɝɨ ɝ ɐɌəəɧɘɔ ɍɗɔɓɗɑɒɌɥɑɏɚ ɜɌɕɚəɌ, əɑ 
ɛɚɐɎɑɜɒɑəəɚɏɚ ɞɑɘ ɒɑ ɩɖɚɗɚɏɔɣɑɝɖɔɘ ɟɝɗɚɎɔɫɘ. Ȯ ɞɜɑɡ ɟɖɌɓɌəəɧɡ ɏɚɜɚɐɌɡ Ɏ 

ɢɑɗɚɘ əɌɍɗɪɐɌɗɌɝɨ ɍɚɗɑɑ ɎɧɝɚɖɌɫ ɚɍɥɌɫ ɝɘɑɜɞəɚɝɞɨ ɔ ɝɘɑɜɞəɚɝɞɨ ɚɞ Ɏɝɑɡ 
ɚɛɟɡɚɗɑɕ ɖɌɖ ɟ ɘɟɒɣɔə, ɞɌɖ ɔ ɟ ɒɑəɥɔə, Ɏ ɣɌɝɞəɚɝɞɔ, ɚɞ ɚɛɟɡɚɗɑɕ ɞɜɌɡɑɔ, 
ɍɜɚəɡɚɎ, ɗɑɏɖɔɡ, ɏɚɜɞɌəɔ ɔ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ. ȻɜɑɎɧɤɑəɔɑ ɝɘɑɜɞəɚɝɞɔ 

ɞɚɗɨɖɚ ɟ ɘɟɒɣɔə əɌɍɗɪɐɌɗɚɝɨ ɚɞ ɚɛɟɡɚɗɑɕ ɒɑɗɟɐɖɌ, ɏɚɜɞɌəɔ ɔ ɛɗɑɎɜɧ, 
ɖɚɝɞɑɕ ɔ ɝɚɑɐɔəɔɞɑɗɨəɚɕ ɞɖɌəɔ, Ɍ ɞɌɖɒɑ ɚɞ ɘɑɗɌəɚɘɧ, ɛɜɑɐɝɞɌɞɑɗɨəɚɕ 

ɒɑɗɑɓɧ ɔ ɘəɚɒɑɝɞɎɑəəɚɕ ɘɔɑɗɚɘɧ, ɞɚɏɐɌ ɖɌɖ ɞɚɗɨɖɚ ɟ ɒɑəɥɔə 
əɌɍɗɪɐɌɗɔɝɨ ɚɛɟɡɚɗɔ ɞɚɗɝɞɚɕ ɖɔɤɖɔ, ɢɑəɞɜɌɗɨəɚɕ əɑɜɎəɚɕ ɝɔɝɞɑɘɧ, 
ɥɔɞɚɎɔɐəɚɕ ɒɑɗɑɓɧ ɔ əɑɡɚɐɒɖɔəɝɖɔɑ ɗɔɘɠɚɘɧ.  

ȬəɌɗɔɓ ɝɘɑɜɞəɚɝɞɔ ɚɞ əɑɚɛɟɡɚɗɑɎɧɡ ɓɌɍɚɗɑɎɌəɔɕ ɎɧɫɎɔɗ ɛɜɑɎɧɤɑəɔɑ 
ɛɚɖɌɓɌɞɑɗɑɕ ɛɝɔɡɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ ɝɜɑɐɔ ɚɍɚɔɡ ɛɚɗɚɎ, ɞɚɏɐɌ ɖɌɖ ɔɓ-ɓɌ 

ɞɜɌɎɘ ɔ ɚɞɜɌɎɗɑəɔɕ - ɞɚɗɨɖɚ ɝɜɑɐɔ ɘɟɒɣɔə. (16, 29)  
 

ȳɌ ɛɚɝɗɑɐəɔɑ ɐɑɝɫɞɔɗɑɞɔɫ ȹɌɢɔɚəɌɗɨəɧɕ ȴɝɝɗɑɐɚɎɌɞɑɗɨɝɖɔɕ ȽɚɎɑɞ 

(CNR) ɛɜɚɎɑɗ əɑɝɖɚɗɨɖɚ ɩɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɔɡ ɔɝɝɗɑɐɚɎɌəɔɕ ɝ ɢɑɗɨɪ 
ɚɛɜɑɐɑɗɑəɔɫ ɖɚɗɔɣɑɝɞɎɌ ɞɚɖɝɔɣəɧɡ ɎɑɥɑɝɞɎ, ɛɜɔɝɟɞɝɞɎɟɪɥɔɡ Ɏ ɚɜɏɌəɔɓɘɌɡ 
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ɒɔɞɑɗɑɕ ɏ.ȰɒɑɗɌ ɔ ɝɚɝɑɐəɔɡ ɜɌɕɚəɚɎ, ɛɚɐɞɎɑɜɐɔɎ, ɣɞɚ ɛɜɚɢɑəɞ Ɏɜɑɐəɧɡ 

ɎɑɥɑɝɞɎ ɟ əɔɡ Ɏɧɤɑ, ɣɑɘ Ɏ ɝɜɑɐəɑɘ ɛɚ ȴɞɌɗɔɔ. 
 

7.1.  ȭɔɚɘɚəɔɞɚɜɔəɏ ɣɑɗɚɎɑɖɌ, ɔɝɝɗɑɐɚɎɌəɔɑ SEBIOMAG  ð 2009  

ȭɔɚɘɚəɔɞɚɜɔəɏ ɣɑɗɚɎɑɖɌ SEBIOMAG  ɍɧɗ ɛɜɚɎɑɐɑə Ɏ 2009  ɏɚɐɟ ɏɜɟɛɛɚɕ 
ɔɓ ɍɚɗɑɑ ɣɑɘ 50 ɔɝɝɗɑɐɚɎɌɞɑɗɑɕ ɛɚɐ ɜɟɖɚɎɚɐɝɞɎɚɘ ȰɚɖɞɚɜɌ ɀɌɍɜɔɢɔɚ ȭɨɫəɖɔ 

ɔɓ ȴəɝɞɔɞɟɞɌ ȶɗɔəɔɣɑɝɖɚɕ ɀɔɓɔɚɗɚɏɔɔ (IFC ) CNR  ɔɓ ɏ.ȻɔɓɌ, ȷɌɍɚɜɌɞɚɜɔɔ 
ɉɖɚɗɚɏɔɣɑɝɖɔɡ ɔ Ⱦɚɖɝɔɖɚɗɚɏɔɣɑɝɖɔɡ ȴɓɘɑɜɑəɔɕ, ɀɚəɐɌ ȽɌɗɨɎɌɞɚɜɑ 
ȸɌɟɐɒɑɜɔ, ȹɌɟɣəɚɏɚ ȴəɝɞɔɞɟɞɌ ȯɚɝɛɔɞɌɗɔɓɌɢɔɔ ɔ ȷɑɣɑəɔɫ Ɏ ɏ.ȻɌɎɔɫ.  

Ȯ ɔɝɝɗɑɐɚɎɌəɔɔ SEBIOMAG -2009  ɍɧɗɌ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɌ ɖɜɚɎɨ 262 
ɣɑɗɚɎɑɖ ɔ ɘɚɣɌ 96 ɣɑɗɚɎɑɖ Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 20 ɐɚ 44 ɗɑɞ, ɛɜɚɒɔɎɌɪɥɔɡ Ɏ 

ɏɚɜɚɐɌɡ ȰɒɑɗɌ, ȹɔɤɑɘɔ ɔ ȭɟɞɑɜɌ.  
Ɂɔɘɔɣɑɝɖɔɑ ɌəɌɗɔɓɧ ɍɧɗɔ Ɏɧɛɚɗəɑəɧ ȷɌɍɚɜɌɞɚɜɔɑɕ ɀɚəɐɌ ȽɌɗɨɎɌɞɚɜɑ 

ȸɌɟɐɒɑɜɔ Ɏ ɏ.ȻɌɎɔɫ. ȹɌ ɚɝəɚɎɑ ɓəɌəɔɕ ɚ ɓɌɏɜɫɓəɑəɔɔ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ 

ɍɧɗɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəɧ əɑɖɚɞɚɜɧɑ ɘɑɞɌɗɗɧ, ɞɌɖɔɑ ɖɌɖ ɘɧɤɨɫɖ (As), ɜɞɟɞɨ 
(Hg), ɝɑɗɑə (Se), ɘɑɐɨ (Cu ), ɝɟɜɨɘɌ (Sb), ɞɌɗɗɔɕ (Tl), ɍɑɜɔɗɗɔɕ (Be), ɝɎɔəɑɢ 
(Pb), ɖɌɐɘɔɕ (Cd), ɎɌəɌɐɔɕ (V)) ɔ ɡɗɚɜɔɜɚɎɌəəɧɑ ɚɜɏɌəɔɣɑɝɖɔɑ 

ɝɚɑɐɔəɑəɔɫ, ɞɌɖɔɑ ɖɌɖ ɛɑɝɞɔɢɔɐɧ Ɍɗɨɐɜɔə, ɐɔɩɗɨɐɜɔə, DDT  ɔ ɛɜɚɐɟɖɞɧ ɑɏɚ 
ɜɌɝɛɌɐɌ (ɏɑɖɝɌɡɗɚɜɢɔɖɗɚɏɑɖɝɌə ɔ ɏɑɖɝɌɡɗɚɜɍɑəɓɚɗ), Ɍ ɞɌɖɒɑ (PCB). 

 

ȻɜɚɎɑɐɑəəɧɑ ɌəɌɗɔɓɧ ɎɧɫɎɔɗɔ Ɏɧɝɚɖɔɑ ɖɚəɢɑəɞɜɌɢɔɔ ɝɗɑɐɟɪɥɔɡ 
ɞɫɒɑɗɧɡ ɘɑɞɌɗɗɚɎ:  

 

ȸɧɤɨɫɖ (As)  
Ȯ ɚɍɜɌɓɢɌɡ ɘɚɣɔ ɝɜɑɐəɫɫ ɖɚəɢɑəɞɜɌɢɔɫ ɘɧɤɨɫɖɌ ɝɚɝɞɌɎɔɗɌ 23,2  Õɏ/ɗ Ɏ ɏ. 

ȰɒɑɗɌ, 28 Õɏ/ɗ Ɏ ɏ.ȹɔɤɑɘɔ ɔ 2,78  Õɏ/ɗ Ɏ ɏ.ȭɟɞɑɜɌ, ɣɞɚ ɍɧɗɚ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, 
Ɏ 4,5 ɔ 5,44 ɜɌɓ ɍɚɗɨɤɑ Ɏ ɛɑɜɎɧɡ ɐɎɟɡ ɝɗɟɣɌɫɡ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɖɚəɞɜɚɗɨəɧɘ 
ɓəɌɣɑəɔɑɘ Ɏ ɏ.ȻɌɎɔɫ (5,15 Õɏ/ɗ).  

Ƚɜɑɐɔ ɛɜɚɌəɌɗɔɓɔɜɚɎɌəəɧɡ ɚɍɜɌɓɢɚɎ ɘɚɣɔ 19 ɛɚɖɌɓɌɗɔ ɚɣɑəɨ Ɏɧɝɚɖɔɑ 
ɓəɌɣɑəɔɫ As: 10 ɓəɌɣɑəɔɕ ɚɞ 100 ɐɚ 300 Õɏ/ɗ, 6 ɓəɌɣɑəɔɕ ɚɞ 300 ɐɚ 1õ000 

Õɏ/ɗ, 1 ɓəɌɣɑəɔɑ ɍɚɗɑɑ 1õ000 Õɏ/ɗ ɔ ɚɐəɚ ɍɚɗɑɑ 2õ500 Õɏ/ɗ.  
Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɘɧɤɨɫɖɌ Ɏ ɖɜɚɎɔ ɝɚɝɞɌɎɔɗɔ 20,46  Õɏ/ɗ Ɏ ɏ.ȰɒɑɗɌ, 18,3 

Õɏ/ɗ Ɏ ɏ.ȹɔɤɑɘɔ ɔ 17,55  Õɏ/ɗ Ɏ ɏ.ȭɟɞɑɜɌ, ɣɞɚ ɍɧɗɚ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, Ɏ 4,2 

ɜɌɓɌ, 3,7  ɔ 3,6 ɜɌɓ ɍɚɗɨɤɑ ɖɚəɞɜɚɗɨəɚɏɚ ɓəɌɣɑəɔɫ Ɏ ɏ.ȻɌɎɔɫ (4,9  Õɏ/ɗ).  
Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ 12 ɓəɌɣɑəɔɕ ɍɧɗɔ ɍɚɗɑɑ 40 Õɏ/ɗ ɔ ɚɐəɚ 200  Õɏ/ɗ Ɏ 

ɏ.ȰɒɑɗɌ. 
 

ȬɎɞɚɜɧ ɔɝɝɗɑɐɚɎɌəɔɫ ɟɞɚɣəɔɗɔ, ɣɞɚ ɛɚɎɧɤɑəəɧɑ ɓəɌɣɑəɔɫ As ɘɚɒəɚ 
ɚɍɦɫɝəɔɞɨ ɛɚɞɜɑɍɗɑəɔɑɘ ɜɧɍəɧɡ ɛɜɚɐɟɖɞɚɎ Ɏ ɩɞɚɘ ɜɌɕɚəɑ. Ȯ ɚɍɥɑɕ 

ɝɗɚɒəɚɝɞɔ, ɛɜɔɘɑɜəɚ 20 %  ɚɍɜɌɓɢɚɎ (39/184 Ɏ ɏ.ȰɒɑɗɌ, 7/48 Ɏ ɏ.ȹɔɤɑɘɔ ɔ 
6/29 Ɏ ɏ.ȭɟɞɑɜɌ) ɔɘɑɗɔ ɛɜɑɎɧɤɑəɔɑ ɓəɌɣɑəɔɕ ɘɧɤɨɫɖɌ.  

 

ȼɞɟɞɨ (Hg )  
Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɜɞɟɞɔ Ɏ ɘɚɣɑ ɝɚɝɞɌɎɔɗɔ 0,36  Õɏ/ɗ Ɏ ɏ.ȰɒɑɗɌ, 0,22  Õɏ/ɗ 

Ɏ ɏ.ȹɔɤɑɘɔ ɔ 0,39  Õɏ/ɗ Ɏ ɏ.ȭɟɞɑɜɌ, ɣɞɚ ɍɧɗɚ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, Ɏ 3,7 ɜɌɓɌ, 2,3  
ɔ 4 ɜɌɓɌ ɍɚɗɨɤɑ ɖɚəɞɜɚɗɨəɚɏɚ ɓəɌɣɑəɔɫ Ɏ ɏ.ȻɌɎɔɫ (0,097 Õɏ/ɗ).  
Ƚɗɑɐɟɑɞ ɚɞɘɑɞɔɞɨ, ɣɞɚ 7 ɚɍɜɌɓɢɚɎ Ɏ ɏ.ȰɒɑɗɌ ɔ 1 Ɏ ɏ.ȹɔɤɑɘɔ ɔɘɑɗɔ ɓəɌɣɑəɔɫ 

ɚɞ 2 ɐɚ 4 Õɏ/ɗ. ȼɞɟɞɨ Ɏ ɖɜɚɎɔ ɍɧɗɌ əɔɒɑ ɖɚəɞɜɚɗɨəɚɏɚ ɓəɌɣɑəɔɫ Ɏ ɏ.ȻɌɎɔɫ 
(0,27 Õɏ/ɗ).  
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Ƚɑɗɑə (Se)  

Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɝɑɗɑəɌ Ɏ ɘɚɣɑ ɝɚɝɞɌɎɔɗɔ 15,2 Õɏ/ɗ Ɏ ɏ.ȰɒɑɗɌ, 19,3  Õɏ/ɗ 
Ɏ ɏ.ȹɔɤɑɘɔ ɔ 7,6  Õɏ/ɗ Ɏ ɏ.ȭɟɞɑɜɌ, ɣɞɚ ɍɧɗɚ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, Ɏ 3,3 ɜɌɓɌ, 4,2  

ɔ 1,6 ɜɌɓ ɍɚɗɨɤɑ, ɣɑɘ ɖɚəɞɜɚɗɨəɚɑ ɓəɌɣɑəɔɑ Ɏ ɏ.ȻɌɎɔɫ (4,65 Õɏ/ɗ).  
 

ȸɑɐɨ (Cu )  

Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɘɑɐɔ Ɏ ɛɗɌɓɘɑ ɖɜɚɎɔ ɝɚɝɞɌɎɔɗɔ 1'144,2  Õɏ/ɗ Ɏ ɏ.ȰɒɑɗɌ, 
1'103,9  Õɏ/ɗ Ɏ ɏ.ȹɔɤɑɘɔ ɔ 1'239,4  Õɏ/ɗ Ɏ ɏ.ȭɟɞɑɜɌ, ɣɞɚ ɍɧɗɚ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, 
Ɏ 1,2 ɜɌɓɌ, 1,2  ɔ 1,4 ɜɌɓɌ ɍɚɗɨɤɑ ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɖɚəɞɜɚɗɨəɧɘ ɓəɌɣɑəɔɑɘ Ɏ 

ɏ.ȻɌɎɔɫ (921 Õɏ/ɗ), ɔ 5 ɛɔɖɚɎ ɔɘɑɗɔ ɓəɌɣɑəɔɫ Ɏɧɤɑ 2'000 Õɏ/ɗ. 
 

ȽɟɜɨɘɌ (Sb) 

Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɝɟɜɨɘɧ Ɏ ɛɗɌɓɘɑ ɝɚɝɞɌɎɔɗɔ 0,41  Õɏ/ɗ Ɏ ɏ.ȰɒɑɗɌ, 0,56  
Õɏ/ɗ Ɏ ɏ.ȹɔɤɑɘɔ ɔ 0,49  Õɏ/ɗ Ɏ ɏ.ȭɟɞɑɜɌ, ɣɞɚ ɍɧɗɚ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, Ɏ 12,24 

ɜɌɓɌ, 17 ɜɌɓ ɔ 14,8 ɜɌɓ ɍɚɗɨɤɑ ɖɚəɞɜɚɗɨəɚɏɚ ɓəɌɣɑəɔɫ Ɏ ɏ.ȻɌɎɔɫ (0,033 Õɏ/ɗ), 
ɔ 1 ɛɔɖ Ɏ ɏ.ȹɔɤɑɘɔ 40 Õɏ/ɗ.  

 

ȾɌɗɗɔɕ (Tl ) 
Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɞɌɗɗɔɫ Ɏ ɘɚɣɑ ɝɚɝɞɌɎɔɗɔ 0,145  Õɏ/ɗ Ɏ ɏ.ȰɒɑɗɌ, 0,155  

Õɏ/ɗ Ɏ ɏ.ȹɔɤɑɘɔ ɔ 0,07  Õɏ/ɗ Ɏ ɏ.ȭɟɞɑɜɌ, ɣɞɚ ɍɧɗɚ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, Ɏ 1,8 ɜɌɓɌ, 

1,9 ɜɌɓɌ ɔ 0,87 ɜɌɓɌ ɍɚɗɨɤɑ ɖɚəɞɜɚɗɨəɚɏɚ ɓəɌɣɑəɔɫ Ɏ ɏ.ȻɌɎɔɫ (0,08 Õɏ/ɗ).  
 

ȭɑɜɔɗɗɔɕ (Be) 

Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɍɑɜɔɗɗɔɫ Ɏ ɖɜɚɎɔ ɝɚɝɞɌɎɔɗɔ 0,033  Õɏ/ɗ Ɏ ɏ.ȰɒɑɗɌ, 0,02  
Õɏ/ɗ Ɏ ɏ.ȹɔɤɑɘɔ ɔ 0,023  Õɏ/ɗ Ɏ ɏ.ȭɟɞɑɜɌ, ɣɞɚ ɍɧɗɚ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, Ɏ 6,6 
ɜɌɓ, 4  ɔ 4,6 ɜɌɓ ɍɚɗɨɤɑ, ɣɑɘ ɖɚəɞɜɚɗɨəɚɑ ɓəɌɣɑəɔɑ Ɏ ɏ.ȻɌɎɔɫ (0,005 Õɏ/ɗ).  

 

ȽɎɔəɑɢ (Pb)  
Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɝɎɔəɢɌ Ɏ ɖɜɚɎɔ ɝɚɝɞɌɎɔɗɔ 31,05  Õɏ/ɗ Ɏ ɏ.ȰɒɑɗɌ, 32,95  

Õɏ/ɗ Ɏ ɏ.ȹɔɤɑɘɔ ɔ 33,5  Õɏ/ɗ Ɏ ɏ.ȭɟɞɑɜɌ, ɣɞɚ ɍɧɗɚ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, Ɏ 1,13 
ɜɌɓɌ, 1,2  ɔ 1,23 ɜɌɓɌ ɍɚɗɨɤɑ ɖɚəɞɜɚɗɨəɚɏɚ ɓəɌɣɑəɔɫ Ɏ ɏ.ȻɌɎɔɫ (27,4 Õɏ/ɗ), ɝ 

ɛɔɖɚɘ Ɏ ɐɎɟɡ ɚɍɜɌɓɢɌɡ ɍɚɗɑɑ 100 Õɏ/ɗ Ɏ ɏ.ȹɔɤɑɘɔ ɔ Ɏ ɚɐəɚɘ ɚɍɜɌɓɢɑ Ɏ 
ɏ.ȰɒɑɗɌ 287  Õɏ/ɗ. 

 

ȶɌɐɘɔɕ (Cd )  
Ƚɜɑɐəɔɑ ɓəɌɣɑəɔɫ ɖɌɐɘɔɫ Ɏ ɖɜɚɎɔ ɝɚɝɞɌɎɔɗɔ 0,36  Õɏ/ɗ Ɏ ɏ.ȰɒɑɗɌ, 0,47  

Õɏ/ɗ Ɏ ɏ.ȹɔɤɑɘɔ ɔ 0,41  Õɏ/ɗ Ɏ ɏ.ȭɟɞɑɜɌ, ɣɞɚ ɍɧɗɚ, ɝɚɚɞɎɑɞɝɞɎɑəəɚ, Ɏ 3,9 ɜɌɓɌ, 

4,7  ɔ 4,46 ɜɌɓ ɍɚɗɨɤɑ ɖɚəɞɜɚɗɨəɚɏɚ ɓəɌɣɑəɔɫ Ɏ ɏ.ȻɌɎɔɫ (0,092 Õɏ/ɗ).  
 

ȴɝɝɗɑɐɚɎɌəɔɑ SEBIOMAG -2009  ɛɚɖɌɓɌɗɚ, ɣɞɚ Ɏ ɖɜɚɎɔ 20 %  ɔɓ 262 

ɚɍɝɗɑɐɚɎɌəəɧɡ ɗɪɐɑɕ, əɑ ɛɚɐɎɑɜɏɌɎɤɔɡɝɫ ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɘɟ ɎɚɓɐɑɕɝɞɎɔɪ 
ɡɔɘɔɣɑɝɖɔɡ ɎɑɥɑɝɞɎ, ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɓəɌɣɔɞɑɗɨəɧɑ ɖɚəɢɑəɞɜɌɢɔɔ 

ɘɧɤɨɫɖɌ ɔ ɝɗɑɐɧ ɘɑɐɔ, ɝɗɌɍɧɑ ɝɔɏəɌɗɧ ɎɚɓɐɑɕɝɞɎɔɫ ɝɎɔəɢɌ, ɖɌɐɘɔɫ ɔ 
ɜɞɟɞɔ, ɝɜɑɐəɔɑ ɖɚəɢɑəɞɜɌɢɔɔ ɝɟɜɨɘɧ, ɝɑɗɑəɌ, ɞɌɗɗɔɫ, ɍɑɜɔɗɗɔɫ ɔ ɎɌəɌɐɔɫ. 
Ȱɗɫ ɡɗɚɜɔɜɚɎɌəəɧɡ ɚɜɏɌəɔɣɑɝɖɔɡ ɎɑɥɑɝɞɎ Ɏ ɛɗɌɓɘɑ ɍɧɗɚ ɚɍəɌɜɟɒɑəɚ 

ɚɞɝɟɞɝɞɎɔɑ ɔɗɔ ɝɗɌɍɚɑ ɛɜɔɝɟɞɝɞɎɔɑ ɎɑɥɑɝɞɎ. ȺɢɑəɖɌ ɎɚɓɐɑɕɝɞɎɔɫ əɌ əɌɝɑɗɑəɔɑ 
ɛɚɖɌɓɌɗɌ ɝɢɑəɌɜɔɕ ɤɔɜɚɖɚ ɜɌɝɛɜɚɝɞɜɌəɑəəɚɏɚ ɫɎɗɑəɔɫ. Ȯ ɘɚɣɑ ɍɧɗɔ 

ɚɍəɌɜɟɒɑəɧ ɟɜɚɎəɔ ɘɧɤɨɫɖɌ əɌ 1õ600 % Ɏɧɤɑ ȻȰȶ. ȴɝɡɚɐɫ ɔɓ 
ɛɜɚɌəɌɗɔɓɔɜɚɎɌəəɧɡ ɚɍɜɌɓɢɚɎ ɔ ɐɑɗɌɫ ɩɖɝɞɜɌɛɚɗɫɢɔɪ ɛɚ ɚɞəɚɤɑəɔɪ ɖ 
ɚɍɥɑɘɟ ɣɔɝɗɟ ɒɔɞɑɗɑɕ, ɔɝɝɗɑɐɚɎɌəɔɑ ɎɧɐɎɔəɟɗɚ ɏɔɛɚɞɑɓɟ, ɣɞɚ ɜɔɝɖɟ 

ɚɞɜɌɎɗɑəɔɫ ɘɚɏɟɞ ɛɚɐɎɑɜɏɌɞɨɝɫ ɍɚɗɑɑ 20õ000 ɣɑɗɚɎɑɖ. 
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ȽɚɏɗɌɝəɚ ɐɌəəɧɘ ȻɜɚɠɑɝɝɚɜɌ ɀɌɍɜɔɢɔɚ ȭɔɌəɖɔ, Ɏ ɏ.ȰɒɑɗɌ ɍɧɗɔ 

ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɧ ɛɜɑɎɧɤɑəɔɫ ɝɗɟɣɌɑɎ ɐɑɠɑɖɞɚɎ ɝɑɜɐɑɣəɧɡ ɛɑɜɑɏɚɜɚɐɚɖ 
ɔ ɖɜɟɛəɧɡ ɝɚɝɟɐɚɎ Ɏ ɝɎɫɓɔ ɝ ɓɌɏɜɫɓəɑəɔɑɘ ɞɫɒɑɗɧɘɔ ɘɑɞɌɗɗɌɘɔ ɔ/ɔɗɔ 

ɡɗɚɜɚɜɏɌəɔɣɑɝɖɔɘɔ ɜɌɝɞɎɚɜɔɞɑɗɫɘɔ, ɛɜɔɝɟɞɝɞɎɟɪɥɔɘɔ Ɏ Ɏɚɐɑ ɐɗɫ 
ɏɜɌɒɐɌəɝɖɚɏɚ ɔɝɛɚɗɨɓɚɎɌəɔɫ, ɝɎɔəɢɚɘ Ɏ ɓɌɏɜɫɓəɑəəɧɡ ɜɌɕɚəɌɡ, 
ɚɜɏɌəɔɣɑɝɖɔɘɔ ɜɌɝɞɎɚɜɔɞɑɗɫɘɔ əɌ ɜɌɍɚɣɑɘ ɘɑɝɞɑ ɔɗɔ Ɏ ɒɔɗɧɡ 

ɛɚɘɑɥɑəɔɫɡ, ɠɑəɚɗɨəɧɘɔ ɝɚɑɐɔəɑəɔɫɘɔ, ɎɚɓɐɑɕɝɞɎɔɑɘ ɛɑɝɞɔɢɔɐɚɎ ɔ 
ɛɜɚɒɔɎɌəɔɑɘ Ɏɍɗɔɓɔ ɘɟɝɚɜəɧɡ ɝɎɌɗɚɖ.  
Ȯ ɞɑɣɑəɔɑ ɘəɚɏɔɡ ɗɑɞ ɤɗɌɘ, ɝɚɐɑɜɒɌɥɔɕ ɜɞɟɞɨ, ɛɚɝɗɑ ɛɜɚɔɓɎɚɐɝɞɎɑəəɧɡ 

ɛɜɚɢɑɝɝɚɎ əɌ ȹɑɠɞɑɛɑɜɑɜɌɍɌɞɧɎɌɪɥɑɘ ȳɌɎɚɐɑ, ɟɞɔɗɔɓɔɜɚɎɌɗɝɫ 
əɑɛɚɝɜɑɐɝɞɎɑəəɚ Ɏ ɛɚɣɎɑ Ɏɐɚɗɨ ɍɑɜɑɏɚɎɚɕ ɗɔəɔɔ ɔ Ɏ ɛɜɚɘɧɤɗɑəəɚɕ ɓɚəɑ ɛɑɜɑɐ 

ȹȻȳ, ɏɐɑ ɜɌɝɛɚɗɚɒɑəɧ əɑɖɚɞɚɜɧɑ ɛɜɚɘɧɤɗɑəəɧɑ ɝɎɌɗɖɔ ɚɝɚɍɧɡ ɚɛɌɝəɧɡ 
ɚɞɡɚɐɚɎ.  
ȻɑɜɎɚɑ ɔɝɝɗɑɐɚɎɌəɔɑ SEBIOMAG -2009  əɑ ɐɌɗɚ ɚɞɎɑɞɌ əɌ Ɏɚɛɜɚɝ ɚ ɞɚɘ, 

ɘɧɤɨɫɖ ɖɌɖɚɏɚ ɞɔɛɌ əɌɡɚɐɔɞɝɫ Ɏ ɖɜɚɎɔ ɒɔɞɑɗɑɕ ɏ.ȰɒɑɗɌ: ɚɜɏɌəɔɣɑɝɖɔɕ, 
ɟɝɎɌɔɎɌɑɘɧɕ ɣɑɜɑɓ ɛɔɥɟ, ɔɗɔ əɑɚɜɏɌəɔɣɑɝɖɔɕ, ɛɚɗɟɣɌɑɘɧɕ Ɏ ɜɑɓɟɗɨɞɌɞɑ 

ɎɚɓɐɑɕɝɞɎɔɫ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ. Ⱦɑɘ əɑ ɘɑəɑɑ, ɀɌɍɜɔɢɔɚ ȭɨɫəɖɔ ɔɓ CNR 
ɝɣɔɞɌɑɞ, ɣɞɚ òȮɗɔɫəɔɑ ɘɧɤɨɫɖɌ əɌ ɚɖɜɟɒɌɪɥɟɪ ɝɜɑɐɟ əɑɚɝɛɚɜɔɘɚ. Ȯ ɘɚɜɑ, 
Ɏ Ɏɚɐɑ, əɌ ɝɟɤɑ ɖɚəɢɑəɞɜɌɢɔɫ ɘɑɞɌɗɗɌ Ɏ ɘɔɗɗɔɚə ɜɌɓ ɛɜɑɎɧɤɌɑɞ 

ɐɚɛɟɝɞɔɘɧɑ ɟɜɚɎəɔ. ȸɧɤɨɫɖ əɑ ɛɜɔɝɟɞɝɞɎɚɎɌɗ Ɏ ɐɌəəɧɡ ɝɟɍɝɞɜɌɞɌɡ Ɏ 
ɛɜɔɜɚɐəɧɡ ɠɚɜɘɌɡ, ɖɌɖ ɟɞɎɑɜɒɐɌɪɞ əɑɖɚɞɚɜɧɑ, Ɍ ɍɧɗ ɓɌəɑɝɑə ɞɟɐɌ 
ɣɑɗɚɎɑɖɚɘó.  

Ȼɜɚɠɑɝɝɚɜ ȭɨɫəɖɔ ɎɧɜɌɓɔɗ ɝɎɚɑ ɟɐɔɎɗɑəɔɑ ɍɑɓɜɌɓɗɔɣɔɑɘ ɟɣɜɑɒɐɑəɔɕ 
ɛɚɝɗɑ ɛɜɑɓɑəɞɌɢɔɔ ɔɝɝɗɑɐɚɎɌəɔɫ SEBIOMAG , ɖɚɏɐɌ ɚə ɛɚɐɌɗ ɓɌɛɜɚɝ Ɏ ȺɍɗɌɝɞɨ, 

ɛɜɚɎɔəɢɔɪ, ɘɟəɔɢɔɛɌɗɔɞɑɞ ɔ ɘɑɝɞəɧɕ Ⱥɞɐɑɗ ȳɐɜɌɎɚɚɡɜɌəɑəɔɫ əɌ ɛɚɗɟɣɑəɔɑ 
ɠɔəɌəɝɔɜɚɎɌəɔɫ Ɏ ɜɌɓɘɑɜɑ 50õ000 ɑɎɜɚ ɐɗɫ ɛɜɚɐɚɗɒɑəɔɫ ɔɝɝɗɑɐɚɎɌəɔɫ, əɚ əɑ 
ɛɚɗɟɣɔɗ əɔɖɌɖɚɏɚ ɚɞɎɑɞɌ. 

 

ȴɝɝɗɑɐɚɎɌəɔɑ SEBIOMAG -2009  ɎɧɫɎɔɗɚ Ɏ ɘɚɣɑ (139 ɚɍɜɌɓɢɚɎ) ɓəɌɣɑəɔɫ 
Ɏɧɤɑ ȻȰȶ ɛɚ ɝɑɗɑəɟ, ɞɌɗɗɔɪ, ɘɧɤɨɫɖɟ, ɘɑɐɔ, ɜɞɟɞɔ,  

ɚɍəɌɜɟɒɔɗɚ Ɏ ɖɜɚɎɔ 186 ɐɚəɚɜɚɎ (262 ɚɍɜɌɓɢɌ) ɝɟɜɨɘɟ, ɘɧɤɨɫɖ, 
ɍɑɜɔɗɗɔɕ, ɖɌɐɘɔɕ, ɘɑɐɨ, ɝɎɔəɑɢ, ɜɞɟɞɨ, ɝɑɗɑə, ɞɌɗɗɔɕ ɔ ɎɌəɌɐɔɕ,  

ɚɍəɌɜɟɒɔɗɚ Ɏ ɛɗɌɓɘɑ (262 ɚɍɜɌɓɢɌ) ɡɗɚɜɚɜɏɌəɔɣɑɝɖɔɑ ɝɚɑɐɔəɑəɔɫ (59 
ɛɚɗɔɡɗɚɜɔɜɚɎɌəəɧɡ ɍɔɠɑəɔɗɚɎ ɔ 12 ɛɑɝɞɔɢɔɐɚɎ). 

 

ȶɚəɢɑəɞɜɌɢɔɫ ɝɑɗɑəɌ, ɞɌɗɗɔɫ ɔ ɘɧɤɨɫɖɌ Ɏ ɘɚɣɑ ɒɔɞɑɗɑɕ ɏ.ȰɒɑɗɌ ɍɧɗɌ 
Ɏɧɤɑ, ɣɑɘ Ɏ ɚɍɜɌɓɢɌɡ ɏɚɜɚɐɚɎ ȭɟɞɑɜɌ ɔ ȹɔɤɑɘɔ.  
Ȯ Ɏɧɍɚɜɖɑ əɌɝɑɗɑəɔɫ ɏ.ȰɒɑɗɌ əɌɍɗɪɐɌɗɌɝɨ ɞɑəɐɑəɢɔɫ ɖ ɟɎɑɗɔɣɑəɔɪ 

ɝɜɑɐəɔɡ ɓəɌɣɑəɔɕ ɝɑɗɑəɌ ɝ ɎɚɓɜɌɝɞɚɘ ɝ 10,4 ȋɏ/ɗ ɟ 20-24 -ɗɑɞəɔɡ ɐɚ 19,3 ȋɏ/ɗ 
ɟ 40-44 -ɗɑɞəɔɡ.  
ȶɚəɢɑəɞɜɌɢɔɫ ɘɧɤɨɫɖɌ Ɏ ɘɚɣɑ Ɏɧɤɑ 100 ȋɏ/ɗ ɍɧɗɌ ɚɍəɌɜɟɒɑəɌ Ɏ 18 

ɚɍɜɌɓɢɌɡ Ɏ ɏ.ȰɒɑɗɌ (25 % ). Ȯ ɩɞɚɕ ɏɜɟɛɛɑ ɔɓ 18 ɣɑɗɚɎɑɖ ɟ 3 ɒɑəɥɔə ɔ 2 ɘɟɒɣɔə 
ɖɚəɢɑəɞɜɌɢɔɫ ɘɧɤɨɫɖɌ Ɏ ɘɚɣɑ ɍɧɗɌ Ɏɧɤɑ 300  ȋɏ/ɗ, ɟ 1 ɘɟɒɣɔəɧ - Ɏɧɤɑ 

600 ȋɏ/ɗ, ɟ 1 ɘɟɒɣɔəɧ Ɏ ɎɚɓɜɌɝɞɑ ɚɖɚɗɚ 32 ɗɑɞ - 774 ȋɏ/ɗ, Ɍ ɟ 1 ɘɟɒɣɔəɧ Ɏ 
ɎɚɓɜɌɝɞɑ ɚɖɚɗɚ 42 ɗɑɞ - 1õ197 ȋɏ/ɗ.  
Ȯ ɢɑɗɚɘ, ɝɜɑɐəɫɫ ɖɚəɢɑəɞɜɌɢɔɫ ɘɧɤɨɫɖɌ ɟ ɘɟɒɣɔə ɍɧɗɌ ɛɚɣɞɔ Ɏ ɐɎɌ ɜɌɓɌ 

Ɏɧɤɑ, ɣɑɘ ɟ ɒɑəɥɔə. 
Ƀɞɚ ɖɌɝɌɑɞɝɫ ɎɚɓɜɌɝɞɌ, ɞɚ əɌɍɗɪɐɌɗɌɝɨ ɞɑəɐɑəɢɔɫ ɖ ɟɎɑɗɔɣɑəɔɪ ɓəɌɣɑəɔɕ 

ɚɞ ɝɌɘɚɕ ɘɚɗɚɐɚɕ ɖ ɝɌɘɚɕ ɝɞɌɜɤɑɕ ɏɜɟɛɛɑ (ɝ 16,19 ȋɏ/ɗ ɐɚ 20,05 ȋɏ/ɗ).  
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ȴɝɝɗɑɐɚɎɌəɔɑ SEBIOMAG  ɎɧɫɎɔɗɚ ɖɚəɢɑəɞɜɌɢɔɪ ɘɧɤɨɫɖɌ Ɏ ɖɜɚɎɔ Ɏɧɤɑ 

40 ȋɏ/ɗ Ɏ 5 ɚɍɜɌɓɢɌɡ Ɏ ɏ.ȰɒɑɗɌ (4,7 %), ɟ 2 ɒɑəɥɔə Ɏ ɏ.ȹɔɤɑɘɔ (5,3 %), ɟ 1 
ɘɟɒɣɔəɧ Ɏ ɏ.ȭɟɞɑɜɌ (4 %), ɟ 1 ɘɟɒɣɔəɧ ɖɚəɢɑəɞɜɌɢɔɫ ɜɌɎəɫɌɝɨ 210,8  ȋɏ/ɗ, 

ɟ 2-ɡ ɒɑəɥɔəɧ ɛɚ 271,8 ȋɏ/ɗ ɔ 210,8 ȋɏ/ɗ. 
 

Ƚɜɑɐəɔɕ ɛɚɖɌɓɌɞɑɗɨ ɐɗɫ ɛɚɞɜɑɍɔɞɑɗɑɕ ɎɚɐɚɛɜɚɎɚɐəɚɕ Ɏɚɐɧ (n=6) ɍɧɗ 

Ɏɧɤɑ, ɞɌɖ ɖɌɖ ɍɚɗɨɤɔəɝɞɎɚ ɗɪɐɑɕ ɛɔɗɔ ɍɟɞɔɗɔɜɚɎɌəəɟɪ Ɏɚɐɟ (25,46  ȋɏ/ɗ 
ɛɜɚɞɔɎ 17,66  ȋɏ/ɗ).  
Ƚɜɑɐəɔɕ ɛɚɖɌɓɌɞɑɗɨ ɐɗɫ ɛɚɞɜɑɍɔɞɑɗɑɕ ɜɧɍɧ Ɏ ɍɚɗɨɤɔɡ ɖɚɗɔɣɑɝɞɎɌɡ (ɍɚɗɑɑ 

4 ɜɌɓ Ɏ əɑɐɑɗɪ) ɍɧɗ Ɏ 4 ɜɌɓɌ Ɏɧɤɑ, ɣɑɘ ɟ ɝɌɘɧɡ ɝɗɌɍɧɡ ɛɚɞɜɑɍɔɞɑɗɑɕ ɔ Ɏ 6 
ɜɌɓ Ɏɧɤɑ, ɣɑɘ ɟ əɑɛɚɞɜɑɍɔɞɑɗɑɕ.  

 

ȿ 11 ɝɟɍɦɑɖɞɚɎ ɝ ɓɌɍɚɗɑɎɌəɔɑɘ ɛɚɣɑɖ ɝɜɑɐəɫɫ ɖɚəɢɑəɞɜɌɢɔɫ ɘɧɤɨɫɖɌ Ɏ 
ɖɜɚɎɔ ɝɚɝɞɌɎɔɗɌ 24, 86  ȋɏ/ɗ ɛɚ ɝɜɌɎəɑəɔɪ ɝ 17,44  ȋɏ/ɗ ɟ ɐɜɟɏɔɡ ɝɟɍɦɑɖɞɚɎ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɍɑɓ ɓɌɍɚɗɑɎɌəɔɫ ɛɚɣɑɖ.  
ȿ 7 ɝɟɍɦɑɖɞɚɎ ɝ ɓɌɍɚɗɑɎɌəɔɑɘ ɛɚɣɑɖ ɝɜɑɐəɫɫ ɖɚəɢɑəɞɜɌɢɔɫ ɘɧɤɨɫɖɌ Ɏ 

ɘɚɣɑ ɍɧɗɌ ɍɚɗɑɑ ɣɑɘ Ɏ ɐɎɌ ɜɌɓɌ Ɏɧɤɑ, ɣɑɘ ɟ ɐɜɟɏɔɡ ɝɟɍɦɑɖɞɚɎ.  
 

ȶɚəɢɑəɞɜɌɢɔɫ ɝɎɔəɢɌ Ɏ ɖɜɚɎɔ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ SEBIOMAG  ɍɧɗɌ 
ɓəɌɣɔɞɑɗɨəɚ Ɏɧɤɑ ɟ ɘɟɒɣɔə, ɣɑɘ ɟ ɒɑəɥɔə (3,82  ȋɏ/ɐɗ ɟ ɘɟɒɣɔə ɛɜɚɞɔɎ 

2,49  ȋɏ/ɐɗ ɟ ɒɑəɥɔə). 
 

ȿɣɔɞɧɎɌɫ ȻȰȶ, ɜɌɎəɟɪ 10 ȋɏ/ɐɗ ɝɚɐɑɜɒɌəɔɫ ɝɎɔəɢɌ Ɏ ɖɜɚɎɔ, 

ɟɝɞɌəɚɎɗɑəəɟɪ CDC (ɂɑəɞɜ ɛɚ ȶɚəɞɜɚɗɪ ɔ ȻɜɚɠɔɗɌɖɞɔɖɑ ȳɌɍɚɗɑɎɌəɔɕ) ɐɗɫ 
ɐɑɞɑɕ Ɏ 1991  ɏɚɐɟ, ɔ ɟɣɔɞɧɎɌɫ ɜɌɓɗɔɣəɧɑ ɩɠɠɑɖɞɧ ɐɗɫ ɓɐɚɜɚɎɨɫ, 
ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəəɧɑ ɛɜɔ ɍɚɗɑɑ əɔɓɖɔɡ ɟɜɚɎəɫɡ ɎɚɓɐɑɕɝɞɎɔɫ Ɏ ɛɚɝɗɑɐɟɪɥɔɡ 

ɔɝɝɗɑɐɚɎɌəɔɫɡ (CDC, 2009), ɞɜɔ ɓəɌɣɑəɔɫ Ɏ ɔɝɝɗɑɐɚɎɌəɔɔ SEBIOMAG  
ɓɌɝɗɟɒɔɎɌɪɞ ɎəɔɘɌəɔɫ: ɟ ɘɟɒɣɔəɧ Ɏ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ 30-34 ɗɑɞ ɍɧɗɚ 28,7  

ȋɏ/ɐɗ (ɝ ɛɚɎɧɤɑəəɚɕ ɖɚəɢɑəɞɜɌɢɔɑɕ ɘɧɤɨɫɖɌ, ɖɌɐɘɔɫ ɔ ɜɞɟɞɔ Ɏ ɖɜɚɎɔ), ɟ 
ɘɟɒɣɔəɧ Ɏ ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ 30-34 ɗɑɞ ɍɧɗɚ 13,3  ȋɏ/ɐɗ, ɟ ɘɟɒɣɔəɧ Ɏ 
ɎɚɓɜɌɝɞəɚɕ ɏɜɟɛɛɑ 40-44 ɗɑɞ ɍɧɗɚ 11,9 ȋɏ/ɐɗ (ɝ ɛɚɎɧɤɑəəɚɕ ɖɚəɢɑəɞɜɌɢɔɑɕ 

ɎɌəɌɐɔɫ Ɏ ɖɜɚɎɔ 13,63 ȋɏ/ɗ).  
 

Ƚɘɔɞ Ɏ ɝɚɌɎɞ. (2006) ɟɖɌɓɌɗ, ɣɞɚ ɎɚɓɐɑɕɝɞɎɔɑ ɘɧɤɨɫɖɌ Ɏ ɛɜɑəɌɞɌɗɨəɚɘ 

ɛɑɜɔɚɐɑ ɔ Ɏ ɐɑɞɝɞɎɑ ɘɚɒɑɞ ɎɧɓɎɌɞɨ ɜɌɖ ɗɑɏɖɔɡ. ȼɌɡɘɌə Ɏ ɝɚɌɎɞ. (2010 a) 
ɝɚɚɍɥɔɗ, ɣɞɚ ɓəɌɣɔɞɑɗɨəɚɑ ɎɚɓɐɑɕɝɞɎɔɑ ɘɧɤɨɫɖɌ Ɏ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɑ ɘɚɒɑɞ 

ɛɜɔɎɑɝɞɔ ɖ ɔəɠɑɖɢɔɫɘ əɔɒəɔɡ ɐɧɡɌɞɑɗɨəɧɡ ɛɟɞɑɕ Ɏ ɐɑɞɝɞɎɑ.  
ȽɚɏɗɌɝəɚ ɜɌɍɚɞɑ ȼɌɡɘɌə Ɏ ɝɚɌɎɞ. (2010 b), ɛɚɎɧɤɑəəɧɕ ɜɔɝɖ 

ɝɌɘɚɛɜɚɔɓɎɚɗɨəɚɏɚ ɌɍɚɜɞɌ ɔ ɐɑɞɝɖɚɕ ɝɘɑɜɞəɚɝɞɔ ɍɧɗ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌə 

ɝɜɑɐɔ ɒɑəɥɔə ɝ ɖɚəɢɑəɞɜɌɢɔɑɕ ɘɧɤɨɫɖɌ Ɏ ɘɚɣɑ ɚɞ 249 ȋɏ/ɗ ɐɚ 2õ019 ȋɏ/ɗ, 
ɛɚ ɝɜɌɎəɑəɔɪ ɝ ɒɑəɥɔəɌɘɔ ɝ ɖɚəɢɑəɞɜɌɢɔɑɕ ɘɑəɑɑ 38 ȋɏ/ɗ.  
ȻɚɜɌɒɑəɔɫ ɖɚɒɔ, ɎɌɓɚɝɛɌɓɘ ɔ ɛɑɜɔɠɑɜɔɣɑɝɖɌɫ əɑɕɜɚɛɌɞɔɫ ɍɧɗɔ ɝɎɫɓɌəɧ ɝ 

ɟɜɚɎəɑɘ ɘɧɤɨɫɖɌ Ɏ ɘɚɣɑ ɚɞ 50 ɐɚ 100  ȋɏ/ɗ ɔɓ-ɓɌ ɡɜɚəɔɣɑɝɖɚɏɚ ɎɚɓɐɑɕɝɞɎɔɫ 
(ȮȺȳ, 2001; Tseng et al ., 2005; Valenzuela  et al ., 2005).  

 

ȴɝɝɗɑɐɚɎɌəɔɑ ȭɚɝɖɚ, ȮɌɜɜɔɖɌ ɔ ȰɚəɏɌɜɜɌ Ɏ 2005  ɏɚɐɟ ɛɚɖɌɓɌɗɚ, ɣɞɚ 
ɡɔɘɔɣɑɝɖɔɕ ɝɚɝɞɌɎ ɞɎɑɜɐɧɡ Ɍɞɘɚɝɠɑɜəɧɡ ɣɌɝɞɔɢ ɝ Ɏɧɝɚɖɔɘ ɝɚɐɑɜɒɌəɔɑɘ 

ɘɧɤɨɫɖɌ, ɘɚɗɔɍɐɑəɌ, əɔɖɑɗɫ, ɝɑɜɧ, ɝɑɗɑəɌ, ɎɌəɌɐɔɫ ɔ ɢɔəɖɌ əɌɐ ɏɚɜɚɐɚɘ 
ȰɒɑɗɌ, ɛɚ-Ɏɔɐɔɘɚɘɟ, ɝɎɫɓɌə ɝ ȹɑɠɞɑɡɔɘɔɣɑɝɖɔɘ ɂɑəɞɜɚɘ.  
ȾɌɖɒɑ ɔɝɝɗɑɐɚɎɌəɔɑ ȸɌəəɚ, ȮɌɜɜɔɖɌ ɔ ȰɚəɏɌɜɜɌ Ɏ ɝɞɌɞɨɑ 2006  ɏɚɐɌ 

ɝɚɚɍɥɔɗɚ, ɣɞɚ Ɏɧɝɚɖɔɑ ɖɚəɢɑəɞɜɌɢɔɔ əɔɖɑɗɫ, ɎɌəɌɐɔɫ, ɍɌɜɔɫ ɔ ɡɜɚɘɌ Ɏ 
ɐɚɜɚɒəɚɕ ɛɧɗɔ ɍɧɗɔ ɝɎɫɓɌəɧ ɝ ɎɧɍɜɚɝɌɘɔ ɔɓ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ɂɑəɞɜɌ.  



112 
 

Ȯ ɛɚɣɎɑ ɛɚɜɚɏɚɎɧɑ ɓəɌɣɑəɔɫ ɍɧɗɔ ɛɜɑɎɧɤɑəɧ ɐɗɫ ɞɌɖɔɡ ɞɫɒɑɗɧɡ 

ɘɑɞɌɗɗɚɎ, ɖɌɖ ɘɧɤɨɫɖ, əɔɖɑɗɨ, ɡɜɚɘ, ɖɌɐɘɔɕ, ɎɌəɌɐɔɕ ɔ ɜɞɟɞɨ, ɐɗɫ ɞɌɖɔɡ 
ɟɏɗɑɎɚɐɚɜɚɐɚɎ, ɖɌɖ ɍɑəɓɚɗ, ɞɚɗɟɚɗ, ɩɞɔɗɍɑəɓɚɗ ɔ ɖɝɔɗɚɗ, ɐɗɫ ɡɗɚɜɔɜɚɎɌəəɧɡ 

ɌɗɔɠɌɞɔɣɑɝɖɔɡ ɝɚɑɐɔəɑəɔɕ, ɏɌɗɚɏɑəɔɜɚɎɌəəɧɡ ɌɗɔɠɌɞɔɣɑɝɖɔɡ ɝɚɑɐɔəɑəɔɕ ɔ 
ɛɚɗɔɢɔɖɗɔɣɑɝɖɔɡ ɌɜɚɘɌɞɔɣɑɝɖɔɡ ɟɏɗɑɎɚɐɚɜɚɐɚɎ (Paris , 2007).  
Ȯ ɏɜɟəɞɚɎɧɡ ɎɚɐɌɡ ɖɚəɢɑəɞɜɌɢɔɫ ɘɧɤɨɫɖɌ ɝɚɝɞɌɎɔɗɌ 70õ000 ȋɏ/ɗ, Ɏ 

ɚɞɗɔɣɔɑ ɚɞ ɛɚɜɚɏɚɎɚɏɚ ɓəɌɣɑəɔɫ 10 ȋɏ/ɗ, Ɍ ɖɚəɢɑəɞɜɌɢɔɫ ɜɞɟɞɔ ɐɚɝɞɔɏɗɌ 
6õ600 ȋɏ/ɗ, Ɏ ɚɞɗɔɣɔɑ ɚɞ ɛɚɜɚɏɚɎɚɏɚ ɓəɌɣɑəɔɫ 1 ȋɏ/ɗ (Paris , 2007).  

 

ȴɝɝɗɑɐɚɎɌəɔɑ SEBIOMAG -2009  ɛɚɖɌɓɌɗɚ ɛɜɑɎɧɤɑəɔɑ ɎɝɞɜɑɣɌɑɘɚɝɞɔ  
ɐɑɠɑɖɞɚɎ əɑɜɎəɚɕ, ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ, ɘɚɣɑɎɧɐɑɗɔɞɑɗɨəɚɕ, 

ɛɔɥɑɎɌɜɔɞɑɗɨəɚɕ, ɛɚɖɜɚɎəɚɕ ɝɔɝɞɑɘ ɔ ɚɍɥɑɏɚ ɖɚɗɔɣɑɝɞɎɌ ɛɚɜɚɖɚɎ ɜɌɓɎɔɞɔɫ, 
Ɏ ɣɌɝɞəɚɝɞɔ, ɐɑɠɑɖɞɚɎ əɑɜɎəɚɕ ɞɜɟɍɖɔ, ɘɔɖɜɚɢɑɠɌɗɔɔ, ɏɔɛɚɝɛɌɐɔɔ, 
ɏɔɐɜɚəɑɠɜɚɓɌ ɔ ɐɔɌɠɜɌɏɘɌɗɨəɚɕ ɏɜɧɒɔ. (13, 16, 19, 91, 92, 93, 94, 95)  

 
 
 

 
 

 
 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

91. Arse nico nel sangue dei gelesi. Lõindifferenza delle Istituzioni, 

    https://qds.it/2002 -arsenico -nel -sangue -dei -gelesi-l-indifferenza -delle -istituzioni -htm/03 

Novembre 2009  

92.Studio epidemiologico sullo stato di salute e sui livelli di bioaccumulo di compos ti organici 

persistenti e metalli in un campione della popolazione residente nellõarea ad alto rischio di crisi 
ambientale di Gela, SEBIOMAG, Studio Epidemiologico Biomonitoraggio area Gela (incluso nel 

Rapporto òAmbiente e salute a Gela: stato delle conoscenze e prospettive di studio, a cura di 

Loredana Musmeci, Fabrizio Bianchi, Mario Carere, Liliana Cori, E&P, anno 33 (3) maggio -giugno 

2009, 160 pp.)  

93. Arsenico, piombo e mercurio nel sangue degli abitanti di Gela, Sab 24 Ott 2009 
https://leonisinasce.forumattivo.com/t62 -arsenico -piombo -e-mercurio -nel -sangue -degli -

abitanti -di -gela 

94. Nuovo studio del Cnr sul petrolchimico di Gela: tutt'a ltro che tranquillizzante  

    https://www.greenreport.it/_archivio2009/index.php?page=default&id=401 , 31/07/2009  

95. Arsenico a Gela, https://www.scienzainrete.it/articolo/arsenico -gela/liliana -cori/2009 -07-27  

 

https://leonisinasce.forumattivo.com/t62-arsenico-piombo-e-mercurio-nel-sangue-degli-abitanti-di-gela
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https://www.greenreport.it/_archivio2009/index.php?page=default&id=401
https://www.scienzainrete.it/articolo/arsenico-gela/liliana-cori/2009-07-27


113 
 

7.2. ȴɝɝɗɑɐɚɎɌəɔɑ SEPIAS -2014  

ȴɝɝɗɑɐɚɎɌəɔɑ SEPIAS  ɠɔəɌəɝɔɜɟɑɘɚɑ ȹɌɢɔɚəɌɗɨəɧɘ ɂɑəɞɜɚɘ 
ȻɜɚɠɔɗɌɖɞɔɖɔ ɔ ȶɚəɞɜɚɗɫ ȳɌɍɚɗɑɎɌəɔɕ (CCM) ȸɔəɔɝɞɑɜɝɞɎɌ 

ȳɐɜɌɎɚɚɡɜɌəɑəɔɫ, ɛɜɚɎɑɐɑəəɚɑ Ɏ ɜɌɕɚəɌɡ, ɛɚɐɎɑɜɒɑəəɧɡ Ɍəɞɜɚɛɚɏɑəəɚɘɟ 
ɓɌɏɜɫɓəɑəɔɪ ɘɧɤɨɫɖɚɘ (ɏ.ɏ.ȰɒɑɗɌ ɔ ȾɌɜɌəɞɚ) ɔ ɚɛɟɍɗɔɖɚɎɌəəɚɑ Ɏ ɒɟɜəɌɗɑ 
òEpidemiologia  & Prevenzioneó Ɏ 2014  ɏɚɐɟ, ɖɚɚɜɐɔəɔɜɚɎɌɗɚɝɨ ȴəɝɞɔɞɟɞɚɘ 

ȶɗɔəɔɣɑɝɖɚɕ ɀɔɓɔɚɗɚɏɔɔ ȹɌɢɔɚəɌɗɨəɚɏɚ ȴɝɝɗɑɐɚɎɌɞɑɗɨɝɖɚɏɚ ȽɚɎɑɞɌ (IFC -
CNR, ɜɟɖɚɎɚɐɔɞɑɗɨ ɀɌɍɜɔɢɔɚ ȭɨɫəɖɔ). Ȯ ɚɍɜɌɓɢɌɡ ɘɚɣɔ 282 ɒɔɞɑɗɑɕ, 
ɖɚɞɚɜɧɑ ɛɜɚɒɔɎɌɗɔ Ɏ ɜɌɕɚəɑ ȸɚəɞɑ-ȬɘɔɌɞɌ, ɏɚɜɚɐɌɡ Ȯɔɞɑɜɍɚ, ȾɌɜɌəɞɚ ɔ 

ȰɒɑɗɌ, ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɍɚɗɑɑ Ɏɧɝɚɖɔɑ ɖɚəɢɑəɞɜɌɢɔɔ əɑɚɜɏɌəɔɣɑɝɖɚɏɚ 
ɘɧɤɨɫɖɌ Ɏ ɏ.ȰɒɑɗɌ (+ 40 % ), ɏ.ȾɌɜɌəɞɚ (+ 30 % ), ɏ.Ȯɔɞɑɜɍɚ (+ 15 % ) ɔ Ɏ 

ɜɌɕɚəɑ ȸɚəɞɑ-ȬɘɔɌɞɌ (+ 12 % ).  
ȴɝɝɗɑɐɚɎɌɞɑɗɨ ɀɌɍɜɔɢɔɚ ȭɨɫəɖɔ ɝɣɔɞɌɑɞ, ɣɞɚ òɚɍɑɝɛɚɖɚɑəəɚɝɞɨ 

ɩɖɚɗɚɏɔɣɑɝɖɔɘɔ ɜɔɝɖɌɘɔ ɐɗɫ ɓɐɚɜɚɎɨɫ, ɛɚ-Ɏɔɐɔɘɚɘɟ, ɣɜɑɓɎɧɣɌɕəɚ ɎɧɝɚɖɌ, 

ɚɝɚɍɑəəɚ Ɏ ɐɎɟɡ ɛɜɚɘɧɤɗɑəəɧɡ ɓɚəɌɡ. Ȯ ɏɚɜɚɐɌɡ ȾɌɜɌəɞɚ ɔ ȰɒɑɗɌ ɛɜɔɘɑɜəɚ 
60 %  ɚɛɜɚɤɑəəɧɡ ɝɣɔɞɌɪɞ ɝɔɞɟɌɢɔɪ ɝɑɜɨɬɓəɚɕ ɔ əɑɚɍɜɌɞɔɘɚɕ, Ɍ ɍɚɗɑɑ 80 %  

ɝɣɔɞɌɪɞ, ɣɞɚ ɟ ɒɔɞɑɗɑɕ ɔɓ ɓɌɏɜɫɓəɬəəɧɡ ɜɌɕɚəɚɎ əɌɎɑɜəɫɖɌ ɔɗɔ ɎɑɝɨɘɌ 
Ɏɑɜɚɫɞəɚ ɜɌɓɎɔɞɔɑ ɜɌɖɌ ɔɗɔ ɜɚɒɐɑəɔɑ ɜɑɍɬəɖɌ ɝ Ɏɜɚɒɐɬəəɧɘɔ ɐɑɠɑɖɞɌɘɔó.  
ȽɚɏɗɌɝəɚ ɔɝɝɗɑɐɚɎɌəɔɪ, ɜɔɝɖ ɜɌɓɎɔɞɔɫ ɩɞɔɡ ɓɌɍɚɗɑɎɌəɔɕ ɟɎɑɗɔɣɔɎɌɑɞɝɫ 

ɛɜɔ ɟɛɚɞɜɑɍɗɑəɔɔ ɓɌɏɜɫɓəɬəəɚɕ ɎɚɐɚɛɜɚɎɚɐəɚɕ ɔ ɖɚɗɚɐɑɓəɚɕ Ɏɚɐɧ, 
ɛɜɚɠɑɝɝɔɚəɌɗɨəɚɕ ɐɑɫɞɑɗɨəɚɝɞɔ ɔ ɟɛɚɞɜɑɍɗɑəɔɔ ɞɌɖɔɡ ɛɜɚɐɟɖɞɚɎ, ɖɌɖ ɜɧɍɌ, 
ɘɚɗɗɪɝɖɔ ɔ ɓɑɜəɚɎɧɑ. (91, 96, 97)  

 

7.3. ȴɝɝɗɑɐɚɎɌəɔɑ ISTISAN -2016  
ȽɚɏɗɌɝəɚ Ⱥɞɣɑɞɟ ISTISAN  ɓɌ 2016  ɏɚɐ, Ɏ ɘɟəɔɢɔɛɌɗɔɞɑɞɑ ȰɒɑɗɌ 

əɌɍɗɪɐɌɗɝɫ ɛɚɎɧɤɑəəɧɕ ɟɜɚɎɑəɨ ɝɘɑɜɞəɚɝɞɔ ɛɚ Ɏɝɑɘ ɛɜɔɣɔəɌɘ ɐɗɫ ɚɍɚɔɡ 
ɛɚɗɚɎ (+ 6 %  ɝɜɑɐɔ ɘɟɒɣɔə ɔ + 5 %  ɝɜɑɐɔ ɒɑəɥɔə).  

Ƚɘɑɜɞəɚɝɞɨ ɚɞ Ɏɝɑɡ ɎɔɐɚɎ ɜɌɖɌ ɚɖɌɓɌɗɌɝɨ Ɏɧɤɑ ɚɒɔɐɌɑɘɚɕ Ɏ 
ɘɟəɔɢɔɛɌɗɔɞɑɞɑ ȰɒɑɗɌ (+ 12 % ɝɜɑɐɔ ɘɟɒɣɔə, + 9 %  ɝɜɑɐɔ ɒɑəɥɔə) ɔ Ɏ 
ɛɜɔɏɚɜɚɐɑ ɏ. ȰɒɑɗɌ (+ 25 %  ɝɜɑɐɔ ɘɟɒɣɔə, + 17 %  ɝɜɑɐɔ ɒɑəɥɔə).  

Ƚɘɑɜɞəɚɝɞɨ ɚɞ ɜɌɖɌ ɞɜɌɡɑɔ, ɍɜɚəɡɚɎ ɔ ɗɑɏɖɔɡ ɍɧɗɌ ɛɚɎɧɤɑəɌ ɖɌɖ Ɏ 
ɘɟəɔɢɔɛɌɗɔɞɑɞɑ ȰɒɑɗɌ ɝɜɑɐɔ ɘɟɒɣɔə (+ 17 % ), ɞɌɖ ɔ ɝɜɑɐɔ ɒɑəɥɔə (+ 54 

%), Ɍ ɞɌɖɒɑ Ɏ ɛɜɔɏɚɜɚɐɑ ɏ.ȰɒɑɗɌ ɝɜɑɐɔ ɘɟɒɣɔə (+ 32 % ) ɔ ɒɑəɥɔə (+ 49 % ).  
Ƚɘɑɜɞəɚɝɞɨ ɚɞ ɜɌɖɌ ɏɚɜɞɌəɔ ɍɧɗɌ ɛɚɎɧɤɑəɌ ɝɜɑɐɔ ɘɟɒɣɔə Ɏ ɏ.ȰɒɑɗɌ ɔ 

ɛɚ Ɏɝɑɘɟ ɜɌɕɚəɟ (+ 77 % , + 70 % ).  

ȼɌɖ ɛɗɑɎɜɧ Ɏ ɏ.ȰɒɑɗɌ ɚɖɌɓɌɗɝɫ Ɏ ɞɜɔ ɜɌɓɌ Ɏɧɤɑ ɟ ɘɟɒɣɔə. Ƚɜɑɐɔ 
ɒɑəɥɔə ɛɜɑɎɧɤɑəɔɑ ɝɘɑɜɞəɚɝɞɔ ɚɞ ɜɌɖɌ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ ɝɚɝɞɌɎɔɗɚ + 65 
%.  

Ȯ ɘɟəɔɢɔɛɌɗɔɞɑɞɑ ȰɒɑɗɌ ɔ ɑɏɚ ɚɖɜɑɝɞəɚɝɞɫɡ ɝɘɑɜɞəɚɝɞɨ ɚɞ ɓɌɍɚɗɑɎɌəɔɕ 
əɑɜɎəɚɕ ɝɔɝɞɑɘɧ ɍɧɗɌ əɌ 5 %  Ɏɧɤɑ ɝɜɑɐɔ ɚɍɚɔɡ ɛɚɗɚɎ. 

 
 
 

 
96. Inquinamento da arsenico a Gela e Taranto, i preoccupanti risultati dellõindagine Sepias, 

http s://greenreport.it/news/acqua/arsenico -gela-taranto -sepias/8 Maggio 2014  

97. Sepias: studiate quattro aree contaminate da arsenico,  
     https://www.scienzainrete.it/contenuto/news/sepias -studiate -quattro -aree-contaminate -da-

arsenico/maggio -2014 , 08/05/2014  

 

https://www.scienzainrete.it/contenuto/news/sepias-studiate-quattro-aree-contaminate-da-arsenico/maggio-2014
https://www.scienzainrete.it/contenuto/news/sepias-studiate-quattro-aree-contaminate-da-arsenico/maggio-2014
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Ƀɔɝɗɚ ɏɚɝɛɔɞɌɗɔɓɌɢɔɕ ɛɚ ɛɚɎɚɐɟ Ɏɝɑɡ ɎɔɐɚɎ ɜɌɖɌ ɟ ɘɟɒɣɔə ɔ ɒɑəɥɔə 

ɟɎɑɗɔɣɔɗɚɝɨ əɌ + 15 %  ɔ + 23 % , ɝɚɚɞɎɑɞɝɞɎɑəəɚ, ɛɜɔ ɩɞɚɘ ɛɜɑɎɧɤɑəɔɑ 
əɌɍɗɪɐɌɗɚɝɨ ɛɚ ɜɌɖɟ ɞɜɌɡɑɔ, ɍɜɚəɡɚɎ ɔ ɗɑɏɖɔɡ ɟ ɒɑəɥɔə (+ 7 % ), ɜɌɖɟ 

ɏɚɜɞɌəɔ ɟ ɘɟɒɣɔə ɔ ɒɑəɥɔə (+ 3 %  ɔ + 41 % ) ɔ ɜɌɖɟ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ (+ 2 
% ɔ + 20 % ).  
ȯɚɝɛɔɞɌɗɔɓɌɢɔɔ ɛɚ ɛɚɎɚɐɟ Ɏɝɑɡ əɑɚəɖɚɗɚɏɔɣɑɝɖɔɡ ɓɌɍɚɗɑɎɌəɔɕ 

ɚɖɌɓɌɗɔɝɨ Ɏɧɤɑ ɚɒɔɐɌɑɘɧɡ: ɐɔɌɍɑɞ ɟ ɒɑəɥɔə (+ 25 % ), ɍɚɗɑɓəɔ ɝɔɝɞɑɘɧ 
ɖɜɚɎɚɚɍɜɌɥɑəɔɫ ɟ ɘɟɒɣɔə ɔ ɒɑəɥɔə (+ 26 %  ɔ + 45 % ), ɍɚɗɑɓəɔ əɑɜɎəɚɕ 
ɝɔɝɞɑɘɧ ɟ ɘɟɒɣɔə (+ 37 % ) ɔ ɒɑəɥɔə (+ 44 % ), Ɍ ɞɌɖɒɑ ɍɚɗɑɓəɔ ɚɜɏɌəɚɎ 

ɐɧɡɌəɔɫ (+ 20 %  ɔ + 23 % ).  
Ƀɔɝɗɚ ɏɚɝɛɔɞɌɗɔɓɌɢɔɕ ɛɚ ɛɚɎɚɐɟ Ɍɝɞɘɧ ɍɧɗɚ əɌ  + 14 %  Ɏɧɤɑ ɝɜɑɐɔ 

Ɏɓɜɚɝɗɧɡ ɘɟɒɣɔə ɔ əɌ + 56 %  Ɏɧɤɑ ɝɜɑɐɔ ɒɑəɥɔə Ɏ ɎɚɓɜɌɝɞɑ ɚɞ 0 ɐɚ 14 ɗɑɞ.  
ȯɚɝɛɔɞɌɗɔɓɌɢɔɔ ɛɚ ɛɚɎɚɐɟ ɓɌɍɚɗɑɎɌəɔɕ ɘɚɣɑɎɧɎɚɐɫɥɔɡ ɛɟɞɑɕ ɍɧɗɔ 

Ɏɧɤɑ ɖɌɖ ɝɜɑɐɔ ɘɟɒɣɔə, ɞɌɖ ɔ ɝɜɑɐɔ ɒɑəɥɔə (+ 8 %  ɟ ɘɟɒɣɔə, + 22 %  ɟ 

ɒɑəɥɔə), Ɍ ɞɌɖɒɑ ɛɚ ɛɚɎɚɐɟ ɛɚɣɑɣəɚɕ əɑɐɚɝɞɌɞɚɣəɚɝɞɔ (+ 9 %  ɔ + 23 % ). 
 

ȽɚɏɗɌɝəɚ ɐɌəəɧɘ ȺɞɣɑɞɌ ISTISAN  ɓɌ 2016  ɏɚɐ, òȹɌɗɔɣɔɑ ɖɜɟɛəɚɏɚ 

ɡɔɘɔɣɑɝɖɚɏɚ Ȼɜɚɘɧɤɗɑəəɚɏɚ ɂɑəɞɜɌ Ɏ ɜɌɕɚəɑ ɏ.ȰɒɑɗɌ... əɌ ɛɜɚɞɫɒɑəɔɔ 
ɐɑɝɫɞɔɗɑɞɔɕ ɛɜɔɎɑɗɚ ɖ ɛɜɚɏɜɑɝɝɔɜɟɪɥɑɘɟ ɓɌɏɜɫɓəɑəɔɪ ɜɌɓɗɔɣəɧɡ 

ɩɖɚɗɚɏɔɣɑɝɖɔɡ ɝɟɍɝɞɜɌɞɚɎ, ɛɜɔ ɩɞɚɘ ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ ɣɜɑɓɎɧɣɌɕəɚ Ɏɧɝɚɖɔɑ 
ɟɜɚɎəɔ ɝɞɚɕɖɔɡ ɡɔɘɔɣɑɝɖɔɡ ɓɌɏɜɫɓəɔɞɑɗɑɕ, ɚɍɗɌɐɌɪɥɔɡ ɞɚɖɝɔɣəɧɘɔ ɔ 
ɍɔɚəɌɖɚɛɔɞɑɗɨəɧɘɔ ɝɎɚɕɝɞɎɌɘɔ. ȽɞɌɞɔɝɞɔɣɑɝɖɔɑ ɔ ɩɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɔɑ 

ɔɝɝɗɑɐɚɎɌəɔɫ ɝɚɝɞɚɫəɔɫ ɓɐɚɜɚɎɨɫ əɌɝɑɗɑəɔɫ ɣɑɞɖɚ ɎɧɫɎɔɗɔ əɌɗɔɣɔɑ ɟ əɑɏɚ 
ɣɜɑɓɘɑɜəɚɕ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ.  
ȬəɌɗɔɓ ɔɘɑɪɥɔɡɝɫ ɐɌəəɧɡ ɛɚɓɎɚɗɔɗ... ɎɧɫɎɔɞɨ ɣɜɑɓɎɧɣɌɕəɚ Ɏɧɝɚɖɔɕ 

ɟɜɚɎɑəɨ ɓɌɏɜɫɓəɑəɔɫ... əɑɖɚɞɚɜɧɡ ɩɖɚɗɚɏɔɣɑɝɖɔɡ ɝɟɍɝɞɜɌɞɚɎ, ɝɌɘɧɑ Ɏɧɝɚɖɔɑ 
ɟɜɚɎəɔ ɖɚəɢɑəɞɜɌɢɔɔ... ɍɧɗɔ ɚɍəɌɜɟɒɑəɧ Ɏ ɛɜɑɐɑɗɌɡ ɛɑɜɔɘɑɞɜɌ 

ɞɑɜɜɔɞɚɜɔɔ ɐɗɫ ɍɚəɔɠɔɖɌɢɔɔ, Ɏ ɛɚɣɎɑ, ɛɚɐɛɚɣɎɑəəɧɡ ɝɗɚɫɡ ɔ ɏɜɟəɞɚɎɧɡ 
ɎɚɐɌɡ, əɚ ɩɞɚ ɓɌɏɜɫɓəɑəɔɑ, ɍɑɓɟɝɗɚɎəɚ, ɓɌ ɛɜɚɤɑɐɤɔɑ ɏɚɐɧ ɜɌɝɛɜɚɝɞɜɌəɔɗɚɝɨ 
ɓɌ ɛɜɑɐɑɗɧ ɝɎɚɑɏɚ ɔɝɞɚɣəɔɖɌ. ȺɍəɌɜɟɒɑəəɧɑ ɓɌɏɜɫɓəɔɞɑɗɔ, ɍɗɌɏɚɐɌɜɫ ɝɎɚɔɘ 

ɡɔɘɔɖɚ-ɠɔɓɔɣɑɝɖɔɘ ɝɎɚɕɝɞɎɌɘ, ɘɚɏɟɞ ɛɑɜɑɡɚɐɔɞɨ ɔɓ ɚɐəɚɕ ɩɖɚɗɚɏɔɣɑɝɖɚɕ 
ɝɜɑɐɧ Ɏ ɐɜɟɏɟɪ (əɌɛɜɔɘɑɜ, ɔɓ ɎɚɓɐɟɡɌ Ɏ ɛɚɣɎɟ, ɓɌɞɑɘ Ɏ Ɏɚɐɟ), Ɍ ɞɌɖɒɑ 

ɘɔɏɜɔɜɚɎɌɞɨ Ɏ ɘɑɝɞɌ, ɟɐɌɗɑəəɧɑ ɚɞ ɔɝɞɚɣəɔɖɌ ɓɌɏɜɫɓəɑəɔɫ, ɛɚɝɜɑɐɝɞɎɚɘ 
ɎɑɞɜɌ ɔɗɔ ɛɚ Ɏɚɐəɧɘ ɏɚɜɔɓɚəɞɌɘ. é ȶɜɚɘɑ ɞɚɏɚ, ɝɗɑɐɟɑɞ ɛɚɐɣɑɜɖəɟɞɨ, ɣɞɚ 
əɌɝɑɗɑəɔɑ əɌ ɛɜɚɞɫɒɑəɔɔ ɘəɚɏɔɡ ɗɑɞ, əɑɝɚɘəɑəəɚ, ɛɚɐɎɑɜɏɌɗɚɝɨ ɎɚɓɐɑɕɝɞɎɔɪ 

ɖɚɘɍɔəɔɜɚɎɌəəɚɕ ɝɘɑɝɔ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ, ɖɌɖ ɣɑɜɑɓ ɎɐɧɡɌəɔɑ, ɞɌɖ 
ɔ ɚɜɌɗɨəɧɘ ɛɟɞɑɘó. 

 

Ȯ Ⱥɞɣɑɞɑ ISTISAN -2016  ɚɞɘɑɣɌɑɞɝɫ, ɣɞɚ Ɏ ɜɌɕɚəɑ S.I .N. ɏ.ȰɒɑɗɌ 
ɝɚɐɑɜɒɌəɔɑ ɘɧɤɨɫɖɌ Ɏ ɏɜɟəɞɚɎɧɡ ɎɚɐɌɡ ɛɜɑɎɧɤɌɑɞ ɐɚɛɟɝɞɔɘɟɪ əɚɜɘɟ Ɏ 
25'000  ɜɌɓ, ɜɞɟɞɔ ð Ɏ 6'600 ɜɌɓ, ɍɑəɓɚɗɌ ð Ɏ 160'000 ɜɌɓ, ɎɔəɔɗɡɗɚɜɔɐɌ ð Ɏ 

400'000 ɜɌɓ, 1,2 -ɐɔɡɗɚɜɩɞɌəɌ ð ɍɚɗɑɑ ɣɑɘ Ɏ 1 ɘɔɗɗɔɚə ɜɌɓ. Ȯ ɛɚɣɎɑ ɩɞɔ ɒɑ 
ɡɔɘɔɣɑɝɖɔɑ ɎɑɥɑɝɞɎɌ ɛɜɑɎɧɤɌɪɞ ɐɚɛɟɝɞɔɘɟɪ əɚɜɘɟ Ɏ 1,7 , 118 , 11õ900, 3'500  

ɔ 5'000 ɜɌɓ, ɣɞɚ ɝɛɚɝɚɍɝɞɎɟɑɞ ɜɌɓɎɔɞɔɪ ɘəɚɏɚɣɔɝɗɑəəɧɡ ɛɌɞɚɗɚɏɔɕ ɟ ɗɪɐɑɕ, 
ɖɌɖ ɚɛɟɡɚɗɑɎɧɡ, ɞɌɖ ɔ əɑɚɛɟɡɚɗɑɎɧɡ. (ȾɌɍɗɔɢɧ 7 ɔ 8) (26) 

 
 
 

 



115 
 

ȮɑɥɑɝɞɎɚ Kmax  ȻȰȶ 
ȻɜɑɎɧɤɑəɔɑ 

ȻȰȶ, ɜɌɓ 

ȸɧɤɨɫɖ 

ɏɜɟəɞɚɎɧɑ Ɏɚɐɧ 250'000 µ ɏ/ ɗ ɛɔɞɨɑɎɌɫ ɎɚɐɌ 10 µ /͎ ɗ 25'000  

ɛɚɣɎɌ 34,24 ɘɏ/ ɖɏ ɛɚɣɎɌ 20 ɘɏ/ ɖɏ 1,7  

Ɏɚɓɐɟɡ (ɔɏɗɧ ɡɎɚɔ)   

        

ȹɔɖɑɗɨ 

Ɏɚɓɐɟɡ 51,8 əɏ/ ɘ3 Ɏɚɓɐɟɡ 20 əɏ/ ɘ3 2,6  

ɏɜɟəɞɚɎɧɑ Ɏɚɐɧ 150 µɏ/ ɗ ɛɔɞɨɑɎɌɫ ɎɚɐɌ 20 µ /͎ ɗ 7,5  

Ɏɚɓɐɟɡ (ɔɏɗɧ ɡɎɚɔ)   

        

ȸɑɐɨ 

ɛɚɣɎɌ 203 ɘɏ/ ɖɏ  ɛɚɣɎɌ 120 ɘɏ/ ɖɏ  1,7  
ɛɚɎɑɜɡəɚɝɞəɧɑ Ɏɚɐɧ 10 -21 

µɏ/ ɗ  

ɛɚɎɑɜɡəɚɝɞəɧɑ Ɏɚɐɧ 0,06 

µg/l  
250  

ɘɚɜɑɛɜɚɐɟɖɞɧ (ɚɖɟəɨ) 1'429,15 

ɘɏ/ ɖɏ 
0,01  ɘɏ/ ɖɏ/ ɐɑəɨ 142'915  

 (ɛɜɔɑɘ əɑ ɍɚɗɑɑ 100 ɏ ɜɧɍɧ 
Ɏ ɐɑəɨ) 

 

        

ȼɞɟɞɨ 

ɏɜɟəɞɚɎɧɑ Ɏɚɐɧ 6'600 µ ɏ/ ɗ ɛɔɞɨɑɎɌɫ ɎɚɐɌ 1 µg/l  6'600  

ɛɚɣɎɌ 118 ɘɏ/ ɖɏ ɛɚɣɎɌ 1 ɘɏ/ ɖɏ 118  

ɛɚɎɑɜɡəɚɝɞəɧɑ Ɏɚɐɧ 2 µɏ/ ɗ 
ɛɚɎɑɜɡəɚɝɞəɧɑ Ɏɚɐɧ < 0,05 

µɏ/ ɗ 
40  

        

ȭɑəɓɚɗ 

ɏɜɟəɞɚɎɧɑ Ɏɚɐɧ 160'000 µ ɏ/ ɗ ɛɔɞɨɑɎɌɫ ɎɚɐɌ 1 µ /͎ ɗ 160'000  

ɛɚɣɎɌ 190 ɘɏ/ ɖɏ ɛɚɣɎɌ 0,1 ɘɏ/ ɖɏ 11'900  

Ɏɚɓɐɟɡ 23,4 µɏ/ ɘ3 Ɏɚɓɐɟɡ 5 µɏ/ ɘ3 4,7  

        

Ȯɔəɔɗɡɗɚɜɔɐ 
ɏɜɟəɞɚɎɧɑ Ɏɚɐɧ 200'000 µ ɏ/ ɗ ɛɔɞɨɑɎɌɫ ɎɚɐɌ 0,5 µ /͎ ɗ 400'000  

ɛɚɣɎɌ 35 ɘɏ/ ɖɏ ɛɚɣɎɌ 0,01 ɘɏ/ ɖɏ 3'500  

        

1,2 -ɐɔɡɗɚɜɩɞɌə 
ɏɜɟəɞɚɎɧɑ Ɏɚɐɧ 3'252'000 µ ɏ/ ɗ ɛɔɞɨɑɎɌɫ ɎɚɐɌ 3 µɏ/ ɗ 1'084'000  

ɛɚɣɎɌ 1'000 ɘɏ/ ɖɏ ɛɚɣɎɌ 0,2 ɘɏ/ ɖɏ 5'000  

        

ȶɝɔɗɚɗ 

ɏɜɟəɞɚɎɧɑ Ɏɚɐɧ 1'580 µ ɏ/ ɗ ɏɜɟəɞɚɎɧɑ Ɏɚɐɧ 10 µɏ/ ɗ 158  
 ɛɔɞɨɑɎɌɫ ɎɚɐɌ 500 µɏ/ ɗ  3,2  

ɛɚɣɎɌ 771 ɘɏ/ ɖɏ ɛɚɣɎɌ 0,5 ɘɏ/ ɖɏ 1'54 2 

        
ȾɌɍɗɔɢɌ 7. S.I.N. Ɏ ɏ.ȰɒɑɗɌ: ȶɚəɢɑəɞɜɌɢɔɔ ɓɌɏɜɫɓəɫɪɥɔɡ ɎɑɥɑɝɞɎ (Kmax ), 

əɚɜɘɌɞɔɎəɧɑ ɛɜɑɐɑɗɧ (ȻȰȶ) ɔ ɛɚɞɑəɢɔɌɗɨəɚɑ ɎɚɓɐɑɕɝɞɎɔɑ əɌ ɓɐɚɜɚɎɨɑ 
ɣɑɗɚɎɑɖɌ. (26) 
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ȮɑɥɑɝɞɎɚ ȺɛɟɡɚɗɑɎɌɫ ɛɌɞɚɗɚɏɔɫ 
ȹɑ ɚɛɟɡɚɗɑɎɌɫ 

ɛɌɞɚɗɚɏɔɫ 

ȸɧɤɨɫɖ 

ȯɜɟɛɛɌ 1 Ɏɗɔɫəɔɑ əɌ ɜɌɓɎɔɞɔɑ  

ɖɚɒɌ əɑɕɜɚɛɌɞɔɔ  

ɘɚɣɑɎɚɕ ɛɟɓɧɜɨ       
ɛɝɔɡɔɣɑɝɖɔɑ 

ɜɌɝɝɞɜɚɕɝɞɎɌ 

ɛɜɑɐɝɞɌɞɑɗɨəɌɫ ɒɑɗɑɓɌ     ɝɌɡɌɜəɧɕ ɐɔɌɍɑɞ  

ɗɑɏɖɔɑ 
ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɌɫ 

ɝɔɝɞɑɘɌ 

ɛɑɣɑəɨ 
ɩəɐɚɖɜɔəəɌɫ ɝɔɝɞɑɘɌ 

(ɥɔɞɚɎɔɐəɌɫ ɒɑɗɑɓɌ) 

ɛɚɣɖɔ ɐɧɡɌɞɑɗɨəɌɫ ɝɔɝɞɑɘɌ  

 ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɧɑ 

ɩɠɠɑɖɞɧ  
 ɛɚɣɑɣəɧɑ ɩɠɠɑɖɞɧ 

 ɔɘɘɟəəɌɫ ɝɔɝɞɑɘɌ 

      

ȹɔɖɑɗɨ 

ȯɜɟɛɛɌ 1, ȯɜɟɛɛɌ 2B 

(ɘɑɞɌɗɗ) 
ɐɧɡɌɞɑɗɨəɌɫ ɝɔɝɞɑɘɌ 

ɜɌɖ ɗɑɏɖɔɡ ɔɘɘɟəəɌɫ ɝɔɝɞɑɘɌ 

ɚɛɟɡɚɗɔ əɚɝɌ Ɏɗɔɫəɔɑ əɌ ɜɌɓɎɔɞɔɑ 

 ɜɑɛɜɚɐɟɖɞɔɎəɌɫ ɝɔɝɞɑɘɌ 

      

ȸɑɐɨ 

 Ɏɗɔɫəɔɑ əɌ ɜɌɓɎɔɞɔɑ  

 ɛɚɎɜɑɒɐɑəɔɑ ɛɑɣɑəɔ ɟ 

ɐɑɞɑɕ  

 ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɧɑ 

ɜɌɝɝɞɜɚɕɝɞɎɌ  

 ɛɚɎɜɑɒɐɑəɔɑ ɔɘɘɟəəɚɕ 

ɝɔɝɞɑɘɧ  

 ɛɚɎɜɑɒɐɑəɔɑ ɛɚɣɑɖ  
 Ɍəɑɘɔɫ 

      

ȼɞɟɞɨ 

ȯɜɟɛɛɌ 2B  ɛɚɎɜɑɒɐɑəɔɑ ɛɚɣɑɖ  

ɛɚɣɖɔ (ɘɑɞɔɗɜɞɟɞɨ) 
Ɏɗɔɫəɔɑ əɌ ɜɌɓɎɔɞɔɑ 

(ɂȹȽ)  

 ɥɔɞɚɎɔɐəɌɫ ɒɑɗɑɓɌ  

 ɒɑɗɟɐɚɣəɚ-ɖɔɤɑɣəɌɫ 

ɝɔɝɞɑɘɌ  
 ɌɜɞɑɜɔɌɗɨəɚɑ ɐɌɎɗɑəɔɑ 

 əɔɓɖɌɫ ɘɌɝɝɌ ɞɑɗɌ 

      

ȭɑəɓɚɗ 

ȯɜɟɛɛɌ 1 
ɢɑəɞɜɌɗɨəɌɫ əɑɜɎəɌɫ 

ɝɔɝɞɑɘɌ (ɂȹȽ) 

əɑɡɚɐɒɖɔəɝɖɌɫ 

ɗɔɘɠɚɘɌ 

ɓɌɍɚɗɑɎɌəɔɫ 

ɖɜɚɎɔ/ɖɜɚɎɑɞɎɚɜəɧɡ 

ɚɜɏɌəɚɎ 

ɖɌɜɢɔəɚɘɌ ɛɚɗɚɝɞɔ ɜɞɌ ɐɧɡɌɞɑɗɨəɌɫ ɝɔɝɞɑɘɌ 
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ɖɌɜɢɔəɚɘɌ ɖɚɒɔ 
ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɌɫ 

ɝɔɝɞɑɘɌ 

ɜɌɖ ɗɬɏɖɔɡ  ɛɚɎɜɑɒɐɑəɔɑ ɛɚɣɑɖ  

ɚɛɟɡɚɗɨ ɞɔɘɟɝɌ ɔɘɘɟəəɌɫ ɝɔɝɞɑɘɌ 

ɚɛɟɡɚɗɨ ɫɔɣəɔɖɚɎ   

ɜɌɖ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ  

ɘəɚɒɑɝɞɎɑəəɌɫ 
ɘɔɑɗɚɘɌ 

 

ɗɑɕɖɑɘɔɫ  

      

Ȯɔəɔɗɡɗɚɜɔɐ 

ɗɑɏɖɔɑ Ɏɗɔɫəɔɑ əɌ ɜɌɓɎɔɞɔɑ 

ɐɧɡɌɞɑɗɨəɧɑ ɛɟɞɔ 

Ɏɗɔɫəɔɑ əɌ 

ɜɑɛɜɚɐɟɖɞɔɎəɟɪ 

ɠɟəɖɢɔɪ  

ɗɔɘɠɌɞɔɣɑɝɖɌɫ 

ɝɔɝɞɑɘɌ/ ɖɜɚɎɑɞɎɚɜəɌɫ 
əɑɎɜɚɗɚɏɔɣɑɝɖɚɑ Ɏɗɔɫəɔɑ  

ɂ.ȹ.Ƚ. Ɏɗɔɫəɔɑ əɌ ɛɑɣɑəɨ  

ɛɑɣɑəɨ 
Ɏɗɔɫəɔɑ əɌ ɐɧɡɌɞɑɗɨəɟɪ 

ɝɔɝɞɑɘɟ 

ɜɌɖ ɘɚɗɚɣəɚɕ ɒɑɗɑɓɧ  

əɑɠɜɚɍɗɌɝɞɚɘɌ  

      

1,2 -ɐɔɡɗɚɜɩɞɌə 

ɝɌɜɖɚɘɌ 
ɐɑɠɑɖɞɧ ɜɌɓɎɔɞɔΎ ɝɑɜɐɢɌ 
ɔ əɑɜɎəɚɕ ɞɜɟɍɖɔ 

ɛɚɐɖɚɒəɌɫ ɠɔɍɜɚɘɌ Ɏɗɔɫəɔɑ əɌ ɛɚɣɖɔ 

ɛɗɚɝɖɚɖɗɑɞɚɣəɌɫ 
ɖɌɜɢɔəɚɘɌ 

Ɏɗɔɫəɔɑ əɌ ɔɘɘɟəəɟɪ 
ɝɔɝɞɑɘɟ 

ɌɐɑəɚɖɌɜɢɔəɚɘɌ 
Ɏɗɔɫəɔɑ əɌ 

əɑɎɜɚɗɚɏɔɣɑɝɖɟɪ ɝɔɝɞɑɘɟ 

ɍɜɚəɡɔɌɗɨəɌɫ ɔ 

ɌɗɨɎɑɚɗɫɜəɌɫ ɌɐɑəɚɘɌ 

Ɏɗɔɫəɔɑ əɌ ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɟɪ ɝɔɝɞɑɘɟ 

ɜɌɖ ɩəɐɚɘɑɞɜɔɫ Ɏɗɔɫəɔɑ əɌ ɛɑɣɑəɨ 

 Ɏɗɔɫəɔɑ əɌ 

ɜɑɛɜɚɐɟɖɞɔɎəɟɪ ɝɔɝɞɑɘɟ 

      

ȶɝɔɗɚɗ 

 ɛɚɎɜɑɒɐɑəɔɑ ɛɚɣɑɖ  

 əɑɕɜɚɞɚɖɝɔɣəɚɝɞɨ  

 Ɏɗɔɫəɔɑ əɌ ɜɌɓɎɔɞɔɑ  

 Ɏɗɔɫəɔɑ əɌ ɐɧɡɌɞɑɗɨəɟɪ 

ɝɔɝɞɑɘɟ 
 Ɏɗɔɫəɔɑ əɌ ɛɑɣɑəɨ  

 
Ɏɗɔɫəɔɑ əɌ 

ɜɑɛɜɚɐɟɖɞɔɎəɟɪ 

ɠɟəɖɢɔɪ 

      
ȾɌɍɗɔɢɌ 8. S.I.N. Ɏ ɏ.ȰɒɑɗɌ: ɛɚɞɑəɢɔɌɗɨəɚɑ ɎɚɓɐɑɕɝɞɎɔɑ ɜɌɓɗɔɣəɧɡ 

ɡɔɘɔɣɑɝɖɔɡ ɎɑɥɑɝɞɎ əɌ ɓɐɚɜɚɎɨɑ ɣɑɗɚɎɑɖɌ. (26) 
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7.4. ȴɝɝɗɑɐɚɎɌəɔɑ S.E.N.T.I .E.R.I . ð 2011 , 2015  

Ȯ 2011  ɏɚɐɟ ɔɝɝɗɑɐɚɎɌəɔɑ S.E.N.T.I .E.R.I . (ȹɌɢɔɚəɌɗɨəɚɑ 
ɉɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɚɑ ȴɝɝɗɑɐɚɎɌəɔɑ Ⱦɑɜɜɔɞɚɜɔɕ ɔ ȹɌɝɑɗɬəəɧɡ ȻɟəɖɞɚɎ, 

ȻɚɐɎɑɜɒɑəəɧɡ ȼɔɝɖɟ ȳɌɏɜɫɓəɑəɔɫ) ɎɧɫɎɔɗɚ ɜɚɝɞ ɣɔɝɗɌ ɚɛɟɡɚɗɑɕ ɔ ɛɚɜɚɖɚɎ 
ɜɌɓɎɔɞɔɫ Ɏ ɏ.ȰɒɑɗɌ ɔɓ-ɓɌ əɌɖɚɛɗɑəəɚɏɚ ɐɑɝɫɞɔɗɑɞɔɫɘɔ ɓɌɏɜɫɓəɑəɔɫ 
ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ.  

Ȯ Ⱥɞɣɬɞɑ S.E.N.T.I .E.R.I . ɚɞɘɑɣɑəɚ, ɣɞɚ əɌ ɞɑɜɜɔɞɚɜɔɔ S.I .N. ɍɧɗɌ ɎɧɫɎɗɑəɌ 
ɝɑɞɨ əɑɚɜɏɌəɔɣɑɝɖɔɡ (ɘɧɤɨɫɖ, ɖɌɐɘɔɕ, ɖɚɍɌɗɨɞ, ɤɑɝɞɔɎɌɗɑəɞəɧɕ ɡɜɚɘ, ɜɞɟɞɨ 
ɔ ɑɬ ɝɚɑɐɔəɑəɔɫ, əɔɖɑɗɨ, ɝɎɔəɑɢ ɔ Ɍɗɖɔɗɧ ɝɎɔəɢɌ, ɎɌəɌɐɔɕ, ɘɑɐɨ) ɔ 

ɚɜɏɌəɔɣɑɝɖɔɡ ɎɑɥɑɝɞɎ (BTEX, Ɏɔəɔɗɡɗɚɜɔɐ, ɏɑɖɝɌɡɗɚɜɍɑəɓɚɗ, ɩɞɔɗɍɑəɓɚɗ, 
ɟɏɗɑɎɚɐɚɜɚɐɧ C<12 ɔ C>12, ɛɚɗɔɢɔɖɗɔɣɑɝɖɔɑ ɌɜɚɘɌɞɔɣɑɝɖɔɑ ɟɏɗɑɎɚɐɚɜɚɐɧ, 

ɐɔɚɖɝɔəɧ ɔ ɠɟɜɌəɧ, ɞɑɞɜɌɡɗɚɜɩɞɔɗɑə, 1,2-ɐɔɡɗɚɜɩɞɌə), ɓɌɏɜɫɓəɫɪɥɔɡ Ɏɚɓɐɟɡ, 
ɛɚɣɎɟ, ɛɚɎɑɜɡəɚɝɞəɧɑ ɔ ɏɜɟəɞɚɎɧɑ Ɏɚɐɧ, Ɍ ɞɌɖɒɑ ɘɑɝɞəɟɪ ɛɔɥɑɎɟɪ ɢɑɛɨ  

 

Ȯ Ⱥɞɣɑɞɑ ɏɚɎɚɜɔɞɝɫ, ɣɞɚ ɛɚɝɗɑɐɝɞɎɔɫ ɞɌɖɚɏɚ ɓɌɏɜɫɓəɑəɔɫ ɐɗɫ ɒɔɞɑɗɑɕ 
ɖɌɞɌɝɞɜɚɠɔɣəɧ. Ⱥɍ ɩɞɚɘ ɝɎɔɐɑɞɑɗɨɝɞɎɟɪɞ ɍɚɗɑɑ ɣɑɘ 50 % ɛɜɑɎɧɤɑəɔɑ ɣɔɝɗɌ 
Ɏɜɚɒɐɑəəɧɡ ɛɚɜɚɖɚɎ ɜɌɓɎɔɞɔɫ ɘɚɣɑɎɧɎɚɐɫɥɔɡ ɔ ɛɚɗɚɎɧɡ ɛɟɞɑɕ, Ɍ ɞɌɖɒɑ 

ɓəɌɣɔɞɑɗɨəɚ ɛɜɑɎɧɤɌɪɥɔɕ ɝɜɑɐəɔɕ ɛɚɖɌɓɌɞɑɗɨ ɛɚ ɝɞɜɌəɑ ɟɜɚɎɑəɨ 
ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɜɌɖɚɘ ɒɑɗɟɐɖɌ, ɞɚɗɝɞɚɕ ɖɔɤɖɔ ɔ ɚɜɏɌəɚɎ ɐɧɡɌəɔɫ, Ɍ 

ɞɌɖɒɑ ɢɑɜɑɍɜɚɎɌɝɖɟɗɫɜəɧɘɔ ɓɌɍɚɗɑɎɌəɔɫɘɔ ɔ ɝɔɝɞɑɘɧ ɖɜɚɎɚɚɍɜɌɥɑəɔɫ. Ȯ 
Ⱥɞɣɑɞɑ ɛɚɐɣɑɜɖɔɎɌɑɞɝɫ Ɏ 3 ɜɌɓɌ ɍɚɗɑɑ Ɏɧɝɚɖɔɕ, ɣɑɘ ɚɒɔɐɌɗɚɝɨ, ɜɔɝɖ 
ɜɌɓɎɔɞɔɫ ɚɛɟɡɚɗɑɎɧɡ ɓɌɍɚɗɑɎɌəɔɕ Ɏ ɐɑɞɝɖɚɘ ɎɚɓɜɌɝɞɑ ɔ, ɝɜɑɐɔ ɘɚɗɚɐɧɡ 

ɗɪɐɑɕ, ɛɚɎɧɤɑəəɌɫ ɓɌɍɚɗɑɎɌɑɘɚɝɞɨ ɚɛɟɡɚɗɫɘɔ ɢɑəɞɜɌɗɨəɚɕ əɑɜɎəɚɕ 
ɝɔɝɞɑɘɧ. 
ɉɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɔɑ ɐɌəəɧɑ Ɏ ɚɖɜɑɝɞəɚɝɞɫɡ ɏ.ȰɒɑɗɌ ɛɚɖɌɓɧɎɌɪɞ 

ɝɞɌɞɔɝɞɔɣɑɝɖɔ ɓəɌɣɔɘɧɕ ɛɚɎɧɤɑəəɧɕ ɟɜɚɎɑəɨ ɝɘɑɜɞəɚɝɞɔ ɚɞ ɜɌɖɌ ɞɜɌɡɑɔ, 
ɍɜɚəɡɚɎ ɔ ɗɬɏɖɔɡ ɖɌɖ ɟ ɘɟɒɣɔə, ɞɌɖ ɔ ɟ ɒɑəɥɔə, ɟ ɘɟɒɣɔə - ɚɞ ɜɌɖɌ ɒɑɗɟɐɖɌ, 

ɏɚɜɞɌəɔ ɔ ɛɗɑɎɜɧ, Ɍ ɟ ɒɑəɥɔə ð ɚɞ ɜɌɖɌ ɞɚɗɝɞɚɕ ɔ ɛɜɫɘɚɕ ɖɔɤɖɔ 
(Cernigliaro  et al . 2008).  Ƚɜɑɐɔ Ɏɜɚɒɐɬəəɧɡ ɛɚɜɚɖɚɎ ɜɌɓɎɔɞɔɫ əɌɍɗɪɐɌɑɞɝɫ 
ɓəɌɣɔɞɑɗɨəɚɑ ɛɜɑɎɧɤɑəɔɑ ɝɗɟɣɌɑɎ ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɘɔɖɜɚɢɑɠɌɗɔɑɕ, 

ɐɑɠɑɖɞɌɘɔ əɑɜɎəɚɕ ɞɜɟɍɖɔ, ɐɑɠɑɖɞɌɘɔ ɝɑɜɐɑɣəɚɕ ɛɑɜɑɏɚɜɚɐɖɔ ɔ 
ɖɜɟɛəɧɡ ɝɚɝɟɐɚɎ, ɟɖɚɜɚɣɑəɔɑɘ Ɏɑɜɡəɔɡ ɖɚəɑɣəɚɝɞɑɕ ɔ ɏɔɛɚɝɛɌɐɔɑɕ 

(Bianchi  et al . 2006).  
 

ȰɌəəɧɑ ɩɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɚɏɚ ɔɝɝɗɑɐɚɎɌəɔɫ S.E.N.T.I .E.R.I . ɓɌ 2006 ð2013  

ɏɚɐɧ ɛɚ ɝɘɑɜɞəɚɝɞɔ ɔ ɏɚɝɛɔɞɌɗɔɓɌɢɔɫɘ, Ɍ ɞɌɖɒɑ ɓɌ  2010 -2015  ɏɚɐɧ ɛɚ  
Ɏɜɚɒɐɑəəɧɘ ɛɚɜɚɖɌɘ ɜɌɓɎɔɞɔɫ Ɏ ɏ.ȰɒɑɗɌ, ɛɚ ɝɜɌɎəɑəɔɪ ɝɚ ɝɜɑɐəɔɘɔ 
ɚɍɗɌɝɞəɧɘɔ ɐɌəəɧɘɔ, ɎɧɫɎɔɗɔ ɛɜɑɎɧɤɑəɔɑ ɝɗɟɣɌɑɎ ɝɘɑɜɞəɚɝɞɔ əɌ +7 %  

ɝɜɑɐɔ ɘɟɒɣɔə ɔ əɌ + 15 %  ɝɜɑɐɔ ɒɑəɥɔə: ɚɞ ɚɛɟɡɚɗɑɕ +15 %  ɟ ɘɟɒɣɔə ɔ +13 
% ɟ ɒɑəɥɔə, ɚɞ ɓɌɍɚɗɑɎɌəɔɕ ɘɚɣɑɎɧɎɚɐɫɥɔɡ ɛɟɞɑɕ + 37 %  ɟ ɘɟɒɣɔə ɔ + 
33 %  ɟ ɒɑəɥɔə. Ƚɜɑɐɔ ɚɛɟɡɚɗɑɕ ɛɜɑɎɧɤɑəɔɑ ɟɜɚɎəɑɕ ɝɘɑɜɞəɚɝɞɔ 

əɌɍɗɪɐɌɑɞɝɫ Ɏ ɝɗɟɣɌɑ ɜɌɖɌ ɒɑɗɟɐɖɌ, ɞɚɗɝɞɚɕ ɔ ɛɜɫɘɚɕ ɖɔɤɖɔ ɔ ɗɑɏɖɔɡ, 
ɚɝɚɍɑəəɚ ɟ ɘɟɒɣɔə. Ɂɟɒɑ ɚɍɝɞɚɫɞ ɐɑɗɌ ɝ ɏɚɝɛɔɞɌɗɔɓɌɢɔɫɘɔ, ɖɚɞɚɜɧɑ ɞɌɖɒɑ 

ɛɜɑɎɧɤɌɪɞ ɛɚɖɌɓɌɞɑɗɔ ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɧɡ ɔ ɜɑɝɛɔɜɌɞɚɜəɧɡ ɓɌɍɚɗɑɎɌəɔɕ, 
ɖɌɖ ɟ ɘɟɒɣɔə, ɞɌɖ ɔ ɟ ɒɑəɥɔə. ȴɓɍɧɞɚɣəɌɫ ɝɘɑɜɞəɚɝɞɨ ɔ ɏɚɝɛɔɞɌɗɔɓɌɢɔɔ ɔɓ-
ɓɌ ɚɛɟɡɚɗɑɕ əɌɍɗɪɐɌɑɞɝɫ ɐɌɒɑ ɝɜɑɐɔ ɝɌɘɧɡ ɘɚɗɚɐɧɡ ɗɪɐɑɕ. Ƀɔɝɗɚ ɝɗɟɣɌɑɎ 

Ɏɜɚɒɐɑəəɧɡ ɛɚɜɚɖɚɎ ɜɌɓɎɔɞɔɫ ɞɌɖɒɑ ɍɧɗɚ ɛɚɎɧɤɑəɚ, ɚɝɚɍɑəəɚ 
ɘɚɣɑɎɧɎɚɐɫɥɑɕ ɝɔɝɞɑɘɧ (əɌ 5 ɝɗɟɣɌɑɎ ɍɚɗɨɤɑ Ɏ ɏɚɐ) ɔ ɛɚɗɚɎɧɡ ɚɜɏɌəɚɎ 

(əɌ 5 ɝɗɟɣɌɑɎ ɍɚɗɨɤɑ Ɏ ɏɚɐ), ɝɚɏɗɌɝəɚ ɐɌəəɧɘ ɛɜɑɝɝ-ɜɑɗɔɓɌ ȬɝɝɚɢɔɌɢɔɔ òȹɌɤɌ 
ȴɞɌɗɔɫó ɚɞ 26.07.2019 . (41) 
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ȽɚɏɗɌɝəɚ Ⱥɞɣɬɞɟ ȰɑɛɌɜɞɌɘɑəɞɌ ɉɛɔɐɑɘɔɚɗɚɏɔɣɑɝɖɚɕ ȺɍɝɑɜɎɌɞɚɜɔɔ 

(DOE) ȼɑɏɔɚəɌɗɨəɚɏɚ ȰɑɛɌɜɞɌɘɑəɞɌ ȳɐɜɌɎɚɚɡɜɌəɑəɔɫ Ƚɔɢɔɗɔɔ, ɝɘɑɜɞəɚɝɞɨ ɚɞ 
ɜɌɖɌ Ɏ ɏ.ȰɒɑɗɌ əɌ 5 % Ɏɧɤɑ, ɣɑɘ Ɏ ɝɜɑɐəɑɘ ɛɚ ȺɍɗɌɝɞɔ. ȴɝɝɗɑɐɚɎɌəɔɑ, 

ɛɜɚɎɑɐɬəəɚɑ ȻɌɝɑɞɞɚ, ȶɚɘɍɌ ɔ ȻɔɜɌɝɞɟ (2008), ɛɚɖɌɓɌɗɚ əɌɗɔɣɔɑ Ɏɚɓɘɚɒəɚɏɚ 
ɛɚɎɧɤɑəəɚɏɚ ɜɔɝɖɌ ɝɘɑɜɞəɚɝɞɔ ɚɞ ɜɌɖɌ ɗɬɏɖɔɡ ɝɜɑɐɔ ɜɌɍɚɞəɔɖɚɎ ɓɌɎɚɐɌ, 
ɝɎɫɓɌəəɚɏɚ ɝ ɠɌɖɞɚɜɌɘɔ ɚɖɜɟɒɌɪɥɑɕ ɝɜɑɐɧ. (11)  

 

òȳɌɖɜɧɞɔɑ ȹɑɠɞɑɛɑɜɑɜɌɍɌɞɧɎɌɪɥɑɏɚ ȳɌɎɚɐɌ Ɏ ɏ.ȰɒɑɗɌ Ɏ 2014  ɏɚɐɟ 
ɛɜɔɎɑɗɚ ɖ ɛɚɝɞɑɛɑəəɚɘɟ ɝɚɖɜɌɥɑəɔɪ ɎɧɍɜɚɝɚɎ Ɏɜɑɐəɧɡ ɛɜɚɘɧɤɗɑəəɧɡ 

ɎɑɥɑɝɞɎ Ɏ Ɍɞɘɚɝɠɑɜɟ. ȺɐəɌɖɚ ɛɜɚɍɗɑɘɌ ɓɌɏɜɫɓəɑəɔɫ ɛɚɣɎɧ, ɛɚɎɑɜɡəɚɝɞəɧɡ 
ɔ ɏɜɟəɞɚɎɧɡ Ɏɚɐ ɚɝɞɌɬɞɝɫ əɑɜɑɤɬəəɚɕ, ɛɚɝɖɚɗɨɖɟ ɞɥɌɞɑɗɨəɌɫ ɚɣɔɝɞɖɌ 

Ɏɝɑɕ ɞɑɜɜɔɞɚɜɔɔ ɐɚ ɝɔɡ ɛɚɜ ɚɞɖɗɌɐɧɎɌɗɌɝɨó, - ɛɚɐɣɑɜɖəɟɗ ɀɌɍɜɔɢɔɚ ȭɨɫəɖɔ, 
ɩɛɔɐɑɘɔɚɗɚɏ CNR .  
Ȯ ɏ.ȰɒɑɗɌ ɜɔɝɖɟ ɓɌɍɚɗɑɎɌəɔɕ ɛɚɐɎɑɜɒɑəɧ əɑ ɞɚɗɨɖɚ əɑɝɚɎɑɜɤɑəəɚɗɑɞəɔɑ: 

ɔɝɝɗɑɐɚɎɌəɔɫ ɛɜɚɑɖɞɌ S.E.N.T.I .E.R.I . ɛɚɖɌɓɌɗɔ, ɣɞɚ Ɏ ɘɟəɔɢɔɛɌɗɔɞɑɞɑ ɗɪɐɔ 
ɟɘɔɜɌɪɞ ɣɌɥɑ, ɣɑɘ Ɏ ɚɝɞɌɗɨəɚɕ ɣɌɝɞɔ Ƚɔɢɔɗɔɔ, ɚɞ Ɏɝɑɡ ɎɔɐɚɎ ɜɌɖɌ (+ 18,3 % ), 
ɚɞ ɐɑɞɝɖɚɏɚ ɜɌɖɌ (+ 159,2 % ), ɚɞ ɜɌɖɌ ɒɑɗɟɐɖɌ (+ 47,5 % ), ɚɞ ɜɌɖɌ ɛɗɑɎɜɧ (+ 

67,3 % ), ɚɞ ɜɌɖɌ ɘɚɣɑɎɚɏɚ ɛɟɓɧɜɫ (+ 9,6 % ) ɔ ɚɞ ɍɚɗɑɓəɔ ɁɚɐɒɖɔəɌ (+ 72,4 
%). 

 

Ȯ ɔɪəɑ 2013 ɏɚɐɌ, ɛɜɑɐɝɞɌɎɗɫɫ Ɏ ȽɑəɌɞɑ VI -ɕ ȰɚɖɗɌɐ S.E.N.T.I .E.R.I . ɚ 
ɓɌɍɚɗɑɎɌɑɘɚɝɞɔ ɝɑɜɨɬɓəɧɘɔ ɛɌɞɚɗɚɏɔɫɘɔ əɌ ɞɑɜɜɔɞɚɜɔɫɡ S.I .N., ɎɖɗɪɣɌɫ 

ɏ.ȰɒɑɗɌ, ɝɑəɌɞɚɜ Ȼɨɑɞɜɚ ȷɚɜɑɠɔɣɑ ɛɚɐɣɑɜɖəɟɗ, ɣɞɚ ȰɒɑɗɌ ɓɌəɔɘɌɑɞ ɝɌɘɧɑ 
Ɏɧɝɚɖɔɑ ɑɎɜɚɛɑɕɝɖɔɑ ɔ ɘɔɜɚɎɧɑ ɛɚɓɔɢɔɔ ɛɚ ɛɚɜɚɖɌɘ ɜɌɓɎɔɞɔɫ ɔ 
ɝɘɑɜɞəɚɝɞɔ ɚɞ əɑɖɚɞɚɜɧɡ ɎɔɐɚɎ ɜɌɖɌ, əɚ ɛɜɔ ɩɞɚɘ ɝɑəɌɞɚɜ əɑ ɛɚɗɟɣɔɗ 

ɌɐɑɖɎɌɞəɚɕ ɛɚɐɐɑɜɒɖɔ ɐɗɫ ɛɚɝɞɜɌɐɌɎɤɑɏɚ əɌɝɑɗɑəɔɫ.  
òɋ əɌɝɞɚɫɞɑɗɨəɚ ɛɜɔɓɧɎɌɪ ȸɔəɔɝɞɜɌ ȳɐɜɌɎɚɚɡɜɌəɑəɔɫ ȽɖɔɗɗɌɣɔ 

ɛɑɜɑɝɘɚɞɜɑɞɨ ȰɚɖɗɌɐ S.E.N.T.I .E.R.I . ɔ ɐɑɕɝɞɎɚɎɌɞɨ ɞɌɖ, ɖɌɖ ɛɚɐɚɍɌɑɞ 

ȯɚɝɟɐɌɜɝɞɎɟ: ɔɐɞɔ Ɏ ɩɞɔ ɜɑɏɔɚəɧ ɔ ɛɜɑɐɚɝɞɌɎɗɫɞɨ ɔɘ ɜɑɤɑəɔɫ Ɏ ɚɍɗɌɝɞɔ 
ɓɐɜɌɎɚɚɡɜɌəɑəɔɫ. ȱɝɗɔ ɘɧ ɡɚɞɔɘ ɎɚɝɝɞɌəɚɎɔɞɨ ɝɛɜɌɎɑɐɗɔɎɚɝɞɨ Ɏ ɩɞɔɡ 

ɜɑɏɔɚəɌɡ, əɑɚɍɡɚɐɔɘɚ ɟɝɔɗɔɞɨ ɛɜɔɝɟɞɝɞɎɔɑ ȯɚɝɟɐɌɜɝɞɎɌó, - ɝɖɌɓɌɗ Ȼɨɑɞɜɚ 
ȷɚɜɑɠɔɣɑ. (98, 99, 100)  

 

7.5.  ȮȼȺȲȰȱȹȹɇȱ ȻȺȼȺȶȴ ȼȬȳȮȴȾȴɋ  
ȳɌ ɛɑɜɔɚɐ ɝ 1990  ɛɚ 2005  ɏɚɐɧ ASMAC  (ȬɝɝɚɢɔɌɢɔɫ ȽɚɢɔɌɗɨəɚɕ 

ȻɜɚɠɔɗɌɖɞɔɖɔ ɔ ȷɑɣɑəɔɫ Ȯɜɚɒɐɑəəɧɡ ȻɚɜɚɖɚɎ ȼɌɓɎɔɞɔɫ) Ɏ ɝɚɞɜɟɐəɔɣɑɝɞɎɑ ɝ 
ȿəɔɎɑɜɝɔɞɑɞɚɘ ɏ.ȶɌɞɌəɔɫ ɝɚɚɍɥɔɗɌ, ɣɞɚ Ɏ ɏɚɜɚɐɑ ȰɒɑɗɌ əɌɔɍɚɗɑɑ 
ɜɌɝɛɜɚɝɞɜɌəɑəəɧɘɔ ɛɚɜɚɖɌɘɔ ɜɌɓɎɔɞɔɫ ɫɎɗɫɪɞɝɫ ɛɚɜɚɖɔ ɝɑɜɐɑɣəɚ-

ɝɚɝɟɐɔɝɞɚɕ ɝɔɝɞɑɘɧ, ɝɚɝɞɌɎɗɫɪɥɔɑ 25,7 %  ɚɞ ɚɍɥɑɏɚ ɣɔɝɗɌ, ɓɌ ɖɚɞɚɜɧɘɔ 
ɝɗɑɐɟɪɞ ɏɔɛɚɝɛɌɐɔɫ ɔ ɔəɞɑɜɝɑɖɝɟɌɗɨəɚɝɞɨ (9,1 % ), ɖɚɝɚɗɌɛɚɝɞɨ (6,7 % ), 
ɟɜɚɛɌɞɔɔ (6,3 % ), ɛɚɗɔɐɌɖɞɔɗɔɫ ɔ ɝɔəɐɜɚɘ ȰɌɟəɌ (4,8 % ). (101)  

 
 

98. Gravi patologie nelle aree Sin, presentato rapporto: Lorefice, òGela non ha avuto supportoó, 22 

Giugno 2023, https://www.quotidianodigela.it/gravi -patologie -nelle -aree-sin -presentato -

rapporto -lorefi ce-gela-non -ha-avuto -supporto/  

99. Gela, il petrolchimico e lõinferno dei bambini, 10 Ottobre 2016 ,  

    https://www.tfnweb.it/gela -petrolchimico -linferno -dei-bambini/  

100.Gela: unõeredit¨ ingombrante, https://www.lanuovaecologia.it/gela -uneredita -
ingombrante/ 14 ottobre 2019  

101. Mara Nicotra, Melilli, Priolo, Augusta, verso uno sviluppo sostenibile, Morrone Editore, 2012, 

148 pp. 

https://www.tfnweb.it/gela-petrolchimico-linferno-dei-bambini/
https://www.tfnweb.it/gela-petrolchimico-linferno-dei-bambini/
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òȹɑɠɞɑɡɔɘɔɣɑɝɖɔɕ ȳɌɎɚɐ, ɎɚɝɝɞɌəɔɑ Ɏ ɏɚɜɚɐɑ ȰɒɑɗɌ. Ƚɗɔɤɖɚɘ ɘəɚɏɚ 

ɝɘɑɜɞɑɕ ɔ ɐɑɞɑɕ ɝ ɟɜɚɐɝɞɎɌɘɔó 
Ȼɚɐ ɞɌɖɔɘ ɓɌɏɚɗɚɎɖɚɘ Ɏ 2012  ɏɚɐɟ Ɏ ɒɟɜəɌɗɑ òIl  Fatto  Quotidiano ó ɛɚɫɎɔɗɌɝɨ 

ɝɞɌɞɨɫ, Ɏ ɖɚɞɚɜɚɕ ɏɚɎɚɜɔɗɚɝɨ, ɣɞɚ ɖɚɘɛɌəɔɫ ENI  əɌɡɚɐɔɞɝɫ ɛɚɐ ɝɗɑɐɝɞɎɔɑɘ ɔɓ-
ɓɌ ɚɞɜɌɎɗɑəɔɫ ɜɧɍɚɕ ɝɚ ɜɞɟɞɨɪ ɔ Ɏɚɐɚɕ ɝ ɍɑəɓɚɗɚɘ. ȸɑɐɔɢɔəɝɖɔɑ 
ɔɝɝɗɑɐɚɎɌəɔɫ ɛɚɖɌɓɌɗɔ, ɣɞɚ Ɏ ɏ.ȰɒɑɗɌ ɤɔɜɚɖɚ ɜɌɝɛɜɚɝɞɜɌəɑəɧ ɚɛɜɑɐɑɗɬəəɧɑ 

ɏɑəɑɞɔɣɑɝɖɔɑ ɓɌɍɚɗɑɎɌəɔɫ, ɚɝɚɍɑəəɚ ɝɜɑɐɔ ɐɑɞɑɕ ɜɌɍɚɞəɔɖɚɎ ENI .  
 

òȶɚɏɐɌ ɘɧ ɝ ɍɜɌɞɚɘ ɜɚɐɔɗɔɝɨ ɍɑɓ ɖɌɖɔɡ-ɗɔɍɚ ɛɚɜɚɖɚɎ ɜɌɓɎɔɞɔɫ, ɝɑɘɨɫ ɛɚɣɞɔ 

ɖɜɔɣɌɗɌ ɚ ɣɟɐɑ, ɣɞɚ ɞɑɘ əɑ ɘɑəɑɑ ɐɚɗɒəɚ ɍɧɞɨ əɚɜɘɚɕó, - ɜɌɝɝɖɌɓɌɗ ɒɟɜəɌɗɔɝɞ 
ȬəɐɜɑɌ Ⱦɟɜɖɚ, ɝɧə ɜɌɍɚɣɑɏɚ ȹɑɠɞɑɡɔɘɔɣɑɝɖɚɏɚ ȳɌɎɚɐɌ. (102)  

 

ȼɌɝɝɗɑɐɚɎɌəɔɑ, ɛɜɚɎɑɐɬəəɚɑ Ƚɟɐɚɘ ɏ.ȰɒɑɗɌ, ɛɚɖɌɓɌɗɚ, ɣɞɚ ɔɓ 13'000 
ɐɑɞɑɕ, ɜɚɐɔɎɤɔɡɝɫ Ɏ ɛɑɜɔɚɐ ɝ 1991  ɛɚ 2002  ɏɚɐɧ, ɛɚɣɞɔ ɟ 700  əɌɍɗɪɐɌɗɔɝɨ 

ɛɚɜɚɖɔ ɜɌɓɎɔɞɔɫ əɑɜɎəɚɕ, ɝɑɜɐɑɣəɚ-ɝɚɝɟɐɔɝɞɚɕ, ɘɚɣɑɎɧɐɑɗɔɞɑɗɨəɚɕ ɔ 
ɛɔɥɑɎɌɜɔɞɑɗɨəɚɕ ɝɔɝɞɑɘ, ɎɖɗɪɣɌɫ ɐɑɠɑɖɞɧ əɑɜɎəɚɕ ɞɜɟɍɖɔ, 
ɘɔɖɜɚɢɑɠɌɗɔɪ, ɏɔɐɜɚəɑɠɜɚɓ, ɐɔɌɠɜɌɏɘɌɗɨəɟɪ ɏɜɧɒɟ, ɐɑɠɑɖɞɧ 

ɖɚəɑɣəɚɝɞɑɕ, ɜɌɝɥɑɛɗɑəɔɑ ɛɚɓɎɚəɚɣəɔɖɌ ɔ, Ɏ ɚɝɚɍɑəəɚɝɞɔ, ɛɚɜɚɖɔ 
əɌɜɟɒəɧɡ ɛɚɗɚɎɧɡ ɚɜɏɌəɚɎ (ɏɔɛɚɝɛɌɐɔɫ). 

 

ȼɌɝɛɜɚɝɞɜɌəɑəəɚɝɞɨ ɏɔɛɚɝɛɌɐɔɔ ɝɜɑɐɔ əɚɎɚɜɚɒɐɑəəɧɡ ɍɧɗɌ ɓəɌɣɔɞɑɗɨəɚ 
Ɏɧɤɑ ɝɜɑɐəɑɏɚ ɛɚɖɌɓɌɞɑɗɫ ɛɚ ɝɞɜɌəɑ ð ɍɚɗɑɑ ɣɑɘ Ɏ 2,5 ɜɌɓɌ, ɔ ɝɚɝɞɌɎɔɗɌ  
5,7/1õ000, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟɑɞ ɛɚɖɌɓɌɞɑɗɪ, əɌɍɗɪɐɌɎɤɑɘɟɝɫ Ɏ ɏ.ȬɟɏɟɝɞɌ əɌ 

Ƚɔɢɔɗɔɔ.  
òȾɌɖɚɕ Ɏɧɝɚɖɔɕ ɟɜɚɎɑəɨ ɏɔɛɚɝɛɌɐɔɔ ɚɠɔɢɔɌɗɨəɚ əɑ ɜɑɏɔɝɞɜɔɜɚɎɌɗɝɫ Ɏ 

ɛɜɚɘɧɤɗɑəəɧɡ ɟɝɗɚɎɔɫɡ əɔɏɐɑ Ɏ ɘɔɜɑó, ð ɏɚɎɚɜɔɞɝɫ Ɏ Ⱥɞɣɑɞɑ ɏɜɟɛɛɧ 
ɩɖɝɛɑɜɞɚɎ ɔɓ ȽɟɐɌ ɏ.ȰɒɑɗɌ.  

 

òȮ ɗɔɞɑɜɌɞɟɜɑ əɑ ɝɚɚɍɥɌɗɚɝɨ ɚ ɛɚɐɚɍəɧɡ ɝɗɟɣɌɫɡ; ɐɚ ɝɔɡ ɛɚɜ ɚɛɜɑɐɑɗɬəəɧɑ 
ɛɚɖɌɓɌɞɑɗɔ ɏɔɛɚɝɛɌɐɔɔ əɌɍɗɪɐɌɗɔɝɨ ɞɚɗɨɖɚ əɌ ɞɑɜɜɔɞɚɜɔɔ ɏɚɜɚɐɌ ȬɟɏɟɝɞɌó, ð 
ɛɚɫɝəɔɗ ɀɌɍɜɔɢɔɚ ȭɨɫəɖɔ, ɝɞɌɜɤɔɕ əɌɟɣəɧɕ ɝɚɞɜɟɐəɔɖ CNR ɔ ɖɚɚɜɐɔəɌɞɚɜ 

ȱɎɜɚɛɑɕɝɖɚɕ Ƚɑɞɔ ɛɚ Ȯɜɚɒɐɬəəɧɘ ȻɚɜɚɖɌɘ ȼɌɓɎɔɞɔɫ Ɏ ȴɞɌɗɔɔ.  
ȴɓ ɩɖɝɛɑɜɞəɚɏɚ ɓɌɖɗɪɣɑəɔɫ ȻɜɚɖɟɜɌɞɟɜɧ ɏ.ȰɒɑɗɌ:  

òȻɚɎɧɤɑəəɧɕ ɜɔɝɖ, əɌɍɗɪɐɌɑɘɧɕ Ɏ ɏ.ȰɒɑɗɌ Ɏ ɚɞəɚɤɑəɔɔ ɐɑɠɑɖɞɚɎ 
ɝɑɜɐɑɣəɚɕ ɛɑɜɑɏɚɜɚɐɖɔ ɔ ɖɜɟɛəɧɡ ɝɚɝɟɐɚɎ, ɓəɌɣɔɞɑɗɑə. Ȯ ɣɌɝɞəɚɝɞɔ, 
ɝɗɟɣɌɔ ɛɜɑɎɧɤɑəɔɫ ɍɧɗɔ ɓɌɜɑɏɔɝɞɜɔɜɚɎɌəɧ Ɏ ɝɎɫɓɔ ɝ ɓɌɏɜɫɓəɑəɔɑɘ 

ɞɫɒɑɗɧɘɔ ɘɑɞɌɗɗɌɘɔ ɔ/ɔɗɔ ɡɗɚɜɚɜɏɌəɔɣɑɝɖɔɘɔ ɜɌɝɞɎɚɜɔɞɑɗɫɘɔ, 
ɛɜɔɝɟɞɝɞɎɟɪɥɔɘɔ Ɏ ɘɟəɔɢɔɛɌɗɨəɚɕ Ɏɚɐɑ, ɝɎɔəɢɚɘ Ɏ ɓɌɏɜɫɓəɑəəɧɡ ɜɌɕɚəɌɡ, 
ɚɜɏɌəɔɣɑɝɖɔɘɔ ɜɌɝɞɎɚɜɔɞɑɗɫɘɔ əɌ ɜɌɍɚɣɔɡ ɘɑɝɞɌɡ ɔɗɔ Ɏ ɒɔɗɧɡ 

ɛɚɘɑɥɑəɔɫɡ, ɠɑəɚɗɨəɧɘɔ ɝɚɑɐɔəɑəɔɫɘɔ, ɎɚɓɐɑɕɝɞɎɔɑɘ ɛɑɝɞɔɢɔɐɚɎ əɌ 
ɘɌɞɨ ɔ ɚɞɢɌ, Ɍ ɞɌɖɒɑ ɛɜɚɒɔɎɌəɔɑɘ Ɏɍɗɔɓɔ ɘɟɝɚɜəɧɡ ɝɎɌɗɚɖó. (35, 103)  

 
 
 
 

102. La Sicilia dei veleni, dalla raffineria nel siracusano al petrolchimico di Gela  

     https://www.ilfattoquotidiano.it/2012/08/01/dalla -raffineria -del -siracusano -al -

petrolchimico -di -gela-ecco-sicilia -dei -veleni/312423/  

103.Gela , nella città dei veleni è record di bimbi malformati, 

https://ricerca.repubblica.it/repubblica/archivio/repubblica/2005/07/14/gela -nella -citta -

dei -veleni -record -di.html  

 
 




