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Supplementary Material 
 

 
Figure S1. Langelier-Ludwig classification diagrams with respectively: (a) Ridracoli reservoir waters from surface, bottom (−50 m) and middle (−25 and −40 m) water 
column; (b) Water samples of Capaccio treatment plant at 2 different periods, Jan-Sep and Oct-Dec. To be noted: in order to distinguish the sample dots, the diagram were 
cut on the bicarbonate-calcium water quadrant. 
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Table S1. Major and trace element concentrations in water samples collected at the Ridracoli water reservoir and Capaccio water treatment plan. 

Time Type Depth 
From 

Surface 

Hardness 

(CaCO3) 

T DO pH EC TDS HCO3− SO42− Cl− Na+ Ca2+ Mg2+ K+ NO2− NO3− NH4+ Fe Mn Al Zn As Cu 

  
m mg/L °C mg/L 

 
µS/cm mg/L µg/L 

Jan-15 Water 

column 

0 184 6.8 8.9 8.3 294 442 224.5 23 4 6 61.0 11 2.0       <10 <1 <5 

Jan-15 Water 

column 

−10 187 6.8 10.7 8.4 293 445 228.1 23 4 6 59.0 11 2.0       <10 <1 <5 

Jan-15 Water 

column 

−25 187 6.7 10.4 8.4 291 447 228.1 25 4 6 59.9 10 2.0       13 <1 <5 

Jan-15 Water 

column 

−40 186 6.9 10.6 8.3 295 444 226.9 25 4 6 58.9 10 2.0       <10 <1 <5 

Jan-15 Water 

column 

−50 186 6.7 10.6 8.3 296 446 226.9 25 4 6 60.1 10 2.0       <10 <1 <5 

Apr-15 Water 

column 

0 173 7.2 11 8.3 289 414 211.1 21 5 5 57.7 9 1.0       <10 <1 <5 

Apr-15 Water 

column 

−10 180 7.2 12 8.4 288 426 219.6 21 5 5 57.2 9 1.0       <10 <1 <5 

Apr-15 Water 

column 

−25 183 6.6 12 8.2 301 438 223.3 23 5 5 61.1 10 1.0       <10 <1 <5 

Apr-15 Water 

column 

−40 186 5.4 12.4 8.2 313 447 226.9 25 5 6 61.6 10 1.0       <10 <1 <5 

Apr-15 Water 

column 

−50 190 5.5 13.2 8.2 313 455 231.8 25 5 6 61.9 10 1.0       <10 <1 <5 

Jun-15 Water 

column 

0 175 21.6 7.4 8.4 302 418 213.5 24 4 6 54.2 10 1.0       <10 <1 <5 
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Time Type Depth 
From 

Surface 

Hardness 

(CaCO3) 

T DO pH EC TDS HCO3− SO42− Cl− Na+ Ca2+ Mg2+ K+ NO2− NO3− NH4+ Fe Mn Al Zn As Cu 

  
m mg/L °C mg/L 

 
µS/cm mg/L µg/L 

Jun-15 Water 

column 

−10 176 14.6 8.3 8.4 297 420 214.7 23 5 6 56.1 9 0.2       <10 <1 <5 

Jun-15 Water 

column 

−25 184 8.3 10 8.3 300 439 224.5 23 4 6 60.2 10 0.6       <10 <1 <5 

Jun-15 Water 

column 

−40 189 6.8 11.6 8.3 318 450 230.6 24 4 6 61.7 10 0.8       <10 <1 <5 

Jun-15 Water 

column 

−50 188 6.9 9.5 8.2 314 449 229.4 24 4 6 61.7 10 1.0       <10 <1 <5 

Jul-15 Water 

column 

0 163 25.2 6.3 8.4 317 390 198.9 24 5 6 47.7 10 1.0       <10 <1 <5 

Jul-15 Water 

column 

−10 169 17.9 7.7 8.3 294 402 206.2 22 4 5 53.1 9 1.0       <10 <1 <5 

Jul-15 Water 

column 

−25 180 8.9 8.5 8.2 296 425 219.6 21 4 5 57.5 9 1.0       <10 <1 <5 

Jul-15 Water 

column 

−40 187 7.5 10.1 8.3 320 444 228.1 23 4 5 60.8 10 1.0       <10 <1 <5 

Jul-15 Water 

column 

−50 197 7.8 11.1 8.3 315 464 240.3 24 5 5 60.4 10 1.0       <10 <1 <5 

Oct-15 Water 

column 

0 156 17.6 8 8.3 286 381 190.3 24 5 8 47.5 10 3.0       <10 <1 <5 

Oct-15 Water 

column 

−10 160 17.5 7.9 8.2 286 389 195.2 24 5 8 49.0 10 2.0       <10 <1 <5 
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Time Type Depth 
From 

Surface 

Hardness 

(CaCO3) 

T DO pH EC TDS HCO3− SO42− Cl− Na+ Ca2+ Mg2+ K+ NO2− NO3− NH4+ Fe Mn Al Zn As Cu 

  
m mg/L °C mg/L 

 
µS/cm mg/L µg/L 

Oct-15 Water 

column 

−25 164 16.2 6.4 8.2 290 397 200.1 23 5 7 51.7 10 2.0       <10 <1 <5 

Oct-15 Water 

column 

−40 175 13.2 4.3 8.1 297 418 213.5 21 4 6 56.0 10 2.0       <10 <1 <5 

Oct-15 Water 

column 

−50 194 8.3 3.6 8.1 318 462 236.7 22 5 7 62.1 11 2.0       <10 <1 <5 

Dec-15 Water 

column 

0 171 8.9 9.1 8.5 298 417 208.6 25 5 7 55.8 10 3.0       <10 <1 <5 

Dec-15 Water 

column 

−10 170 9 9.7 8.4 297 413 207.4 25 5 7 53.5 10 3.0       <10 <1 <5 

Dec-15 Water 

column 

−25 172 9 9.4 8.3 298 419 209.8 25 5 7 55.1 11 3.0       <10 <1 <5 

Dec-15 Water 

column 

−40 171 8.9 9.7 8.4 299 417 208.6 25 5 7 55.0 11 3.0       <10 <1 <5 

Dec-15 Water 

column 

−50 165 8.9 8.8 8.3 293 403 201.3 24 5 7 53.7 10 3.0       <10 <1 <5 

Jan-16 Water 

column 

0 169 6.9 10.2 8.2 326 406 206.2 22 6 5 56.3 9 <1       <10 <1 <5 

Jan-16 Water 

column 

−10 169 6.7 11 8.3 325 407 206.2 22 6 5 57.6 9 <1       <10 <1 <5 

Jan-16 Water 

column 

−25 169 6.7 10.7 8.3 325 407 206.2 22 6 5 57.4 9 <1       <10 <1 <5 
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Time Type Depth 
From 

Surface 

Hardness 

(CaCO3) 

T DO pH EC TDS HCO3− SO42− Cl− Na+ Ca2+ Mg2+ K+ NO2− NO3− NH4+ Fe Mn Al Zn As Cu 

  
m mg/L °C mg/L 

 
µS/cm mg/L µg/L 

Jan-16 Water 

column 

−40 176 6.6 11.5 8.3 331 423 214.7 22 6 5 60.3 9 <1       <10 <1 <5 

Jan-16 Water 

column 

−50 182 6.6 10.5 8.2 340 436 222.0 24 6 5 60.2 10 <1       <10 <1 <5 

Apr-16 Water 

column 

0 170 11.2 10 8.6 329 408 207.4 21 6 5 53.9 12 1.0       <10 <1 <5 

Apr-16 Water 

column 

−10 170 9.1 10.5 8.3 328 408 207.4 21 6 5 54.5 11 1.0       <10 <1 <5 

Apr-16 Water 

column 

−25 173 6.9 10.3 8.3 333 416 211.1 21 6 5 56.0 12 0.8       <10 <1 <5 

Apr-16 Water 

column 

−40 175 6.8 10.7 8.3 335 423 213.5 22 6 5 58.1 12 0.9       <10 <1 <5 

Apr-16 Water 

column 

−50 170 6.8 11.3 8.4 335 413 207.4 22 6 5 57.3 12 1.0       <10 <1 <5 

Jun-16 Water 

column 

0 170 17.3 9.7 8.4 343 411 207.4 25 5 6 52.4 12 1.0       <10 <1 <5 

Jun-16 Water 

column 

−10 174 14.3 9.6 8.4 361 419 212.3 24 5 6 55.4 11 1.0       <10 <1 <5 

Jun-16 Water 

column 

−25 169 9.3 10.3 8.2 334 406 206.2 21 6 5 54.2 11 1.0       <10 <1 <5 

Jun-16 Water 

column 

−40 175 7.3 11 8.2 339 420 213.5 22 6 5 56.5 11 1.0       <10 <1 <5 
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Time Type Depth 
From 

Surface 

Hardness 

(CaCO3) 

T DO pH EC TDS HCO3− SO42− Cl− Na+ Ca2+ Mg2+ K+ NO2− NO3− NH4+ Fe Mn Al Zn As Cu 

  
m mg/L °C mg/L 

 
µS/cm mg/L µg/L 

Jun-16 Water 

column 

−50 179 7.5 11.4 8.2 341 427 218.4 22 6 5 56.3 11 1.0       <10 <1 <5 

Jul-16 Water 

column 

0 162 23.3 8.2 8.4 328 390 197.6 25 6 6 46.6 12 <1       <10 <1 <5 

Jul-16 Water 

column 

−10 171 18 7.8 8.4 339 411 208.6 24 6 6 51.5 12 <1       <10 <1 <5 

Jul-16 Water 

column 

−25 175 8.3 8.9 8.2 340 418 213.5 22 6 5 55.5 11 <1       <10 <1 <5 

Jul-16 Water 

column 

−40 174 7.5 9.9 8.1 339 416 212.3 22 6 5 55.7 11 <1       <10 <1 <5 

Jul-16 Water 

column 

−50 177 8 9.3 8.1 341 422 215.9 22 6 5 55.7 11 <1       <10 <1 <5 

Oct-16 Water 

column 

0 168 16.2 7 7.5 274 402 205.0 23 5 7 47.8 12 1.0       <10 <1 <5 

Oct-16 Water 

column 

−10 156 16.6 7.5 7.9 289 381 190.3 23 5 7 48.8 12 1.0       <10 <1 <5 

Oct-16 Water 

column 

−25 164 15.9 6.3 7.7 299 398 200.1 23 5 7 51.3 12 1.0       <10 <1 <5 

Oct-16 Water 

column 

−40 182 10.1 6 7.6 312 432 222.0 20 5 6 57.9 11 1.0       <10 <1 <5 

Oct-16 Water 

column 

−50 180 8.4 3 7.4 316 431 219.6 20 5 5 59.9 12 1.0       <10 <1 <5 
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Time Type Depth 
From 

Surface 

Hardness 

(CaCO3) 

T DO pH EC TDS HCO3− SO42− Cl− Na+ Ca2+ Mg2+ K+ NO2− NO3− NH4+ Fe Mn Al Zn As Cu 

  
m mg/L °C mg/L 

 
µS/cm mg/L µg/L 

Dec-16 Water 

column 

0 170 10.1 8.5 7.5 281 408 207.4 21 5 6 54.5 11 1.0       <10 <1 <5 

Dec-16 Water 

column 

−10 172 9.9 9 7.7 287 411 209.8 21 5 6 54.4 11 0.9       <10 <1 <5 

Dec-16 Water 

column 

−25 173 9.9 8.9 7.7 289 412 211.1 21 5 6 53.5 11 0.9       <10 <1 <5 

Dec-16 Water 

column 

−40 178 9.9 9 7.7 294 424 217.2 22 5 7 54.1 11 0.9       <10 <1 <5 

Dec-16 Water 

column 

−50 180 10.1 9 7.55 298 430 219.6 22 6 6 55.3 12 0.9       <10 <1 <5 

JAN 

2015 

Capaccio 

water 

treatment 

plant 

  161.4 8.0   8.1   394 196.9 22.6 4.1 5.8 56.1 10.6 1.3 <0.01 1.44 <0.05 78.4 7.6 104.8       

FEB 

2015 

Capaccio 

water 

treatment 

plant 

  170.25 6.3   8.2   417 207.7 25.0 4.2 5.9 59.6 11.5 1.3 <0.01 1.225 <0.05 70.75 7 92.3       

MAR 

2015 

Capaccio 

water 

treatment 

plant 

  169.6 6.5   8.1   414 206.9 24.0 4.2 5.6 58.5 11.2 1.3 <0.01 1.2 <0.05 77.2 13.4 93.4       
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Time Type Depth 
From 

Surface 

Hardness 

(CaCO3) 

T DO pH EC TDS HCO3− SO42− Cl− Na+ Ca2+ Mg2+ K+ NO2− NO3− NH4+ Fe Mn Al Zn As Cu 

  
m mg/L °C mg/L 

 
µS/cm mg/L µg/L 

APR 

2015 

Capaccio 

water 

treatment 

plant 

  164.4 7.7   8.1   400 200.6 22.2 4.3 5.4 56.6 10.6 1.2 <0.01 1.4 <0.05 56 4.8 84.2       

MAY 

2015 

Capaccio 

water 

treatment 

plant 

  163.75 8.5   8.1   396 199.8 21.6 4.3 5.3 55.8 10.3 1.1 <0.01 1.5 <0.05 31.5 3.5 50.3       

JUN 

2015 

Capaccio 

water 

treatment 

plant 

  167 9.0   7.9   405 203.7 22.5 4.3 5.6 56.7 10.7 1.2 <0.01 1.44 <0.05 22.8 9.6 28.8       

JUL 

2015 

Capaccio 

water 

treatment 

plant 

  176.25 7.6   7.9   427 215.0 24.1 4.4 5.8 59.8 11.4 1.3 <0.01 1.4 <0.05 35 25.25 40.0       

AUG 

2015 

Capaccio 

water 

treatment 

plant 

  168 9.3   7.7   407 205.0 22.0 4.2 5.7 57.6 10.8 1.2 <0.01 1.475 <0.05 217.25 61.25 264.3       

SEP 

2015 

Capaccio 

water 

  160.4 13.5   7.6   387 195.7 19.6 4.0 5.6 54.0 10.3 1.2 0.01 1.26 <0.05 249.6 85.4 256.0       
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Time Type Depth 
From 

Surface 

Hardness 

(CaCO3) 

T DO pH EC TDS HCO3− SO42− Cl− Na+ Ca2+ Mg2+ K+ NO2− NO3− NH4+ Fe Mn Al Zn As Cu 

  
m mg/L °C mg/L 

 
µS/cm mg/L µg/L 

treatment 

plant 

OCT 

2015 

Capaccio 

water 

treatment 

plant 

  153.25 13.9   7.8   376 187.0 22.5 4.4 6.9 51.5 10.9 1.5 0.02 1.175 <0.05 128.5 11 155.5       

NOV 

2015 

Capaccio 

water 

treatment 

plant 

  156 11.1   8.0   386 190.3 24.5 5.0 7.0 53.5 11.1 1.5 <0.01 1.4 <0.05 86.4 9.4 102.2       

DEC 

2015 

Capaccio 

water 

treatment 

plant 

  157.5 9.0   8.0   389 192.2 25.0 5.4 6.8 53.0 10.8 1.4 <0.01 1.44 <0.05 132 25 129.4       

JAN 

2016 

Capaccio 

water 

treatment 

plant 

  159.8 7.4   8.1   395 195.0 25.3 5.6 6.5 54.6 10.8 1.3 <0.01 1.52 <0.05 131.6 14.2 106.8       

FEB 

2016 

Capaccio 

water 

treatment 

plant 

  156.6 7.2   8.2   387 191.1 23.5 6.1 5.8 54.6 10.4 1.3 <0.01 1.58 <0.05 313.6 19.8 167.0       
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Time Type Depth 
From 

Surface 

Hardness 

(CaCO3) 

T DO pH EC TDS HCO3− SO42− Cl− Na+ Ca2+ Mg2+ K+ NO2− NO3− NH4+ Fe Mn Al Zn As Cu 

  
m mg/L °C mg/L 

 
µS/cm mg/L µg/L 

MAR 

2016 

Capaccio 

water 

treatment 

plant 

  160.25 6.9   8.1   394 195.5 22.3 6.3 5.4 56.4 10.4 1.2 <0.01 1.6 <0.05 91.25 7.75 108.8       

APR 

2016 

Capaccio 

water 

treatment 

plant 

  158.8 7.3   8.0   390 193.7 22.6 6.2 5.4 55.6 10.3 1.2 <0.01 1.65 <0.05 55.6 7.4 71.4       

MAY 

2016 

Capaccio 

water 

treatment 

plant 

  156.8 9.1   8.0   386 191.3 21.9 5.8 5.5 55.5 10.4 1.3 <0.01 1.5 <0.05 25 4.6 38.8       

JUN 

2016 

Capaccio 

water 

treatment 

plant 

  156.75 10.8   8.0   387 191.2 22.3 5.7 5.7 56.1 10.3 1.2 <0.01 1.45 <0.05 27 5.5 36.8       

JUL 

2016 

Capaccio 

water 

treatment 

plant 

  158 12.3   7.9   390 192.8 23.5 5.7 5.9 54.9 10.7 1.2 <0.01 1.25 <0.05 23.25 2.5 24.8       

AUG 

2016 

Capaccio 

water 

  162.8 7.3   7.7   397 198.6 22.0 6.0 5.4 55.6 10.3 1.2 < 0.01 1.6 <0.05 163.4 83.8 193.8       
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Time Type Depth 
From 

Surface 

Hardness 

(CaCO3) 

T DO pH EC TDS HCO3− SO42− Cl− Na+ Ca2+ Mg2+ K+ NO2− NO3− NH4+ Fe Mn Al Zn As Cu 

  
m mg/L °C mg/L 

 
µS/cm mg/L µg/L 

treatment 

plant 

SEP 

2016 

Capaccio 

water 

treatment 

plant 

  164.5 8.2   7.7   399 200.7 21.6 5.9 5.4 55.7 10.3 1.2 < 0.01 1.6 <0.05 143 70.75 204.8       

OCT 

2016 

Capaccio 

water 

treatment 

plant 

  156 13.1   7.7   383 190.3 23.4 5.5 6.4 52.0 10.7 1.4 0.01 1.06 <0.05 303.4 36 260.0       

NOV 

2016 

Capaccio 

water 

treatment 

plant 

  151.75 10.6   7.9   372 185.1 22.5 5.4 6.1 51.0 10.0 1.4 0.01 1.475 <0.05 283 41.25 339.3       

DEC 

2016 

Capaccio 

water 

treatment 

plant 

  153 8.7   8.0   376 186.7 22.8 5.5 6.4 51.8 10.3 1.4 0.04 1.5 <0.05 92 19 153.5       

RID15 

Oct 

2015 

Niskin 

water 

column 

0             180.6 24.2 4.8 7.6 50.6 11.5 1.5 < 0.05 1.4419 <0.05 7.5 1 6.8 8.7 0.7 1 



 

12 

Time Type Depth 
From 

Surface 

Hardness 

(CaCO3) 

T DO pH EC TDS HCO3− SO42− Cl− Na+ Ca2+ Mg2+ K+ NO2− NO3− NH4+ Fe Mn Al Zn As Cu 

  
m mg/L °C mg/L 

 
µS/cm mg/L µg/L 

RID15 

Oct 

2015 

Niskin 

water 

column 

−25             178.9 24.5 4.7 7.1 50.8 11.2 1.5 < 0.05 1.0195 < 0.05 12.1 1.1 7 4.3 0.6 <1 

RID15 

Oct 

2015 

Niskin 

water 

column 

−50             218.3 22.4 5.3 6.9 62.0 11.6 1.4 0.1769 0.7147 0.0787 19.6 329 4.5 15.8 0.5 <1 

RID16 

Apr. 

2016 

Niskin 

water 

column 

0             206.6 23.1 6.3 5.7 54.5 10.4 1.2 < 0.01 1.68 0.01 55.3 36 21.4 172.4 <1 <1 

RID16 

Apr. 

2016 

Niskin 

water 

column 

−35             215.1 23.1 6.4 5.6 57.6 10.5 1.3 0.01 2 0.05 21 3.7 30.5 26.4 <1  <1 

RID16 

Apr. 

2016 

Niskin 

water 

column 

−70             217.8 23.4 6.7 5.7 59.0 10.7 1.3 0.02 1.79 0.05 12.6 1.1 62.6 30.6 <1 <1 

 

 


