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 S1 - LCIA for the realization phase of WWTP1
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S2 - Normalized LCIA for the realization phase of WWTP1
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S3 - LCIA for the realization of WWTP2
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S5 - Environmental payback period WWTP1
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S6 - Environmental payback period WWTP2
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Indicator UdM Steel Electrical cables Bituminous conglomerate Cast iron Mixed  Masonry Concrete works PVC Excavation and demolition WEEE disposal Transformer Pumps / Blowers Total

CC kg CO2-Eq/m3 9.484E-04 2.292E-02 5.014E-05 2.966E-04 4.531E-05 1.727E-03 1.689E-04 2.748E-04 5.368E-06 2.670E-04 2.118E-03 1.220E-03 3.005E-02

FC m3/m3 5.528E-06 3.965E-04 1.489E-07 1.510E-06 2.798E-07 3.167E-06 6.356E-07 4.161E-06 6.231E-09 1.574E-06 2.667E-05 1.069E-05 4.508E-04

FD kg oil-Eq/m3 4.125E-04 1.165E-01 1.008E-05 4.620E-06 6.452E-06 1.291E-04 2.763E-05 1.872E-05 1.377E-07 2.269E-05 2.464E-02 1.600E-03 1.434E-01

FE kg P-Eq/m3 5.187E-08 1.284E-05 1.768E-09 1.502E-08 8.925E-10 2.419E-08 3.641E-09 1.120E-08 3.207E-11 1.532E-08 8.058E-07 1.912E-07 1.396E-05

FET kg 1,4-DCB-Eq/m3 8.625E-07 1.314E-04 3.666E-08 2.299E-07 1.598E-08 2.021E-06 1.018E-07 2.905E-07 2.468E-09 2.597E-07 8.465E-06 2.303E-06 1.460E-04

FPMF kg PM2,5-Eq/m3 4.431E-06 4.116E-04 1.206E-07 1.213E-06 6.401E-08 2.373E-06 2.817E-07 5.291E-07 2.222E-08 7.193E-07 2.855E-05 8.966E-06 4.588E-04

HT kg 1,4-DCB-Eq/m3 3.830E-04 2.062E-01 4.154E-06 2.487E-04 2.823E-06 1.654E-04 1.983E-05 3.239E-05 1.706E-07 8.109E-05 1.264E-02 2.769E-03 2.226E-01

IR kBq Co-60 eq. to air/m3 3.160E-05 6.999E-04 3.864E-06 6.841E-06 1.213E-06 4.725E-05 4.673E-06 9.812E-06 3.148E-07 1.555E-05 6.485E-05 3.417E-05 9.200E-04

LU Annual crop eq./m3 1.619E-05 8.418E-04 5.303E-07 3.269E-06 5.854E-07 3.129E-05 3.467E-06 2.585E-06 1.167E-08 3.197E-06 6.225E-05 2.118E-05 9.863E-04

MD kg Cu-Eq/m3 2.619E-04 1.008E-02 2.677E-05 8.403E-05 6.890E-06 4.853E-04 3.277E-05 1.418E-04 1.809E-06 7.808E-05 6.416E-04 3.467E-04 1.219E-02

ME kg N-Eq/m3 2.098E-07 2.081E-05 7.025E-09 4.804E-08 5.247E-09 2.023E-07 2.489E-08 4.588E-08 2.481E-09 3.322E-08 1.371E-06 3.865E-07 2.315E-05

MET kg 1,4-DB-Eq/m3 5.053E-06 2.135E-03 4.568E-08 5.993E-07 2.866E-08 2.133E-06 2.203E-07 3.982E-07 3.023E-09 1.200E-06 1.310E-04 2.734E-05 2.303E-03

POF kg NOx-Eq/m3 3.670E-06 3.305E-04 2.363E-07 1.519E-06 1.439E-07 6.318E-06 6.336E-07 8.826E-07 7.353E-08 8.175E-07 2.329E-05 7.816E-06 3.759E-04

SOD kg CFC-11-Eq/m3 4.913E-11 1.062E-09 1.047E-11 1.106E-11 2.096E-12 1.446E-10 1.061E-11 1.106E-10 9.013E-13 1.400E-11 2.963E-10 5.935E-11 1.771E-09

TA kg SO2-Eq/m3 4.902E-06 1.239E-03 3.218E-07 1.140E-06 1.324E-07 4.958E-06 5.450E-07 1.077E-06 4.215E-08 1.190E-06 7.881E-05 1.824E-05 1.351E-03

TET kg 1,4-DCB-Eq/m3 2.201E-07 3.926E-05 5.062E-09 7.269E-08 2.815E-09 2.076E-07 1.827E-07 2.876E-08 2.407E-10 1.238E-07 2.518E-06 6.048E-07 4.322E-05
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0 5 10 15 20 25 30 35 40 45 50

N.of years to completely recover the 

impact of the realization of the 

intervention

CC PE/y -194 593 1380 2167 2954 3741 4528 5315 6103 6890 7677 1.23

FC PE/y -29 100 229 359 488 617 747 876 1005 1135 1264 1.14

FD PE/y -3094 1416 5926 10436 14946 19456 23966 28476 32986 37496 42006 3.43

FE PE/y -92 5070 10232 15394 20556 25717 30879 36041 41203 46365 51526 0.09

FET PE/y -53 -15 24 62 100 139 177 215 253 292 330 6.92

FPMF PE/y -184 16 216 416 616 816 1016 1216 1416 1616 1815 4.59

HT PE/y -17 -10 -3 5 12 20 27 34 42 49 56 11.72

IR PE/y -226 97 420 744 1067 1390 1714 2037 2360 2683 3007 3.50

LU PE/y -5 186 377 568 759 950 1141 1332 1523 1714 1905 0.14

MD PE/y -2 -1 0 1 2 3 4 4 5 6 7 10.47

ME PE/y -59 7927 15913 23898 31884 39869 47855 55841 63826 71812 79797 0.04

MET PE/y -57 9 75 141 208 274 340 406 473 539 605 4.32

POF PE/y -404 -19 365 749 1134 1518 1902 2287 2671 3055 3440 5.25

SOD PE/y -5 4 12 20 29 37 45 54 62 71 79 2.76

TA PE/y -200 303 805 1308 1810 2313 2815 3318 3820 4323 4825 1.99

TET PE/y 0 0 0 0 0 0 0 0 0 0 0 3.84

Environmental payback period

WWTP1
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0 5 10 15 20 25 30 35 40 45 50

N.of years to completely recover the 

impact of the realization of the 

intervention

CC PE/y -17 210 437 664 892 1119 1346 1573 1800 2027 2254 0.37

FC PE/y -8 3 14 24 35 46 56 67 78 88 99 3.57

FD PE/y -2631 -1686 -741 204 1149 2094 3039 3985 4930 5875 6820 13.92

FE PE/y -97 -47 3 54 104 154 204 254 304 354 405 9.66

FET PE/y -26 -30 -33 -36 -40 -43 -46 -50 -53 -56 -60 -38.89

FPMF PE/y -81 -56 -31 -6 18 43 68 93 118 142 167 16.31

HT PE/y -32 -33 -34 -35 -36 -37 -38 -39 -40 -41 -42 -160.43

IR PE/y -9 52 113 175 236 297 358 419 480 541 602 0.71

LU PE/y -1 47 95 143 190 238 286 334 381 429 477 0.08

MD PE/y 0 0 0 0 0 0 0 0 0 0 0 54.24

ME PE/y -23 694 1410 2127 2843 3560 4276 4993 5709 6426 7142 0.16

MET PE/y -239 -235 -230 -226 -221 -217 -213 -208 -204 -199 -195 268.97

POF PE/y -82 -7 69 145 221 297 372 448 524 600 676 5.44

SOD PE/y 0 1 3 4 6 7 9 11 12 14 15 0.44

TA PE/y -149 -94 -39 16 71 126 181 236 291 345 400 13.54

TET PE/y 0 0 0 0 0 0 0 0 0 0 0 28.07

Environmental payback period

WWTP2
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Indicator UdM Asphalt electromechanical Civil works Pavements Manholes and piping Backfilling Excavation and demolition Transportation Total

CC kg CO2-Eq/m3 2.413E-01 1.085E-02 2.234E-02 8.526E-03 2.473E-01 1.022E-01 2.129E-03 2.019E-02 6.548E-01

FC m3/m3 7.139E-04 6.535E-05 1.435E-04 1.944E-04 1.343E-03 7.806E-04 2.472E-06 5.811E-05 3.301E-03

FD kg oil-Eq/m3 1.284E-01 3.057E-03 5.205E-03 2.987E-03 7.178E-02 9.486E-02 7.176E-04 1.366E-02 3.206E-01

FE kg P-Eq/m3 8.451E-06 8.285E-07 7.526E-07 4.123E-07 1.208E-05 2.384E-06 1.272E-08 1.681E-07 2.509E-05

FET kg 1,4-DCB-Eq/m3 1.766E-04 1.183E-05 1.114E-05 8.973E-06 1.916E-04 1.431E-04 9.790E-07 1.804E-05 5.623E-04

FPMF kg PM2,5-Eq/m3 5.804E-04 5.745E-05 5.680E-05 2.446E-05 9.373E-04 2.505E-04 8.813E-06 6.414E-05 1.980E-03

HT kg 1,4-DCB-Eq/m3 2.066E-02 9.852E-03 4.270E-03 1.052E-03 1.795E-01 1.058E-02 6.767E-05 1.076E-03 2.271E-01

IR kBq Co-60 eq. to air/m3 1.855E-02 3.318E-04 5.907E-04 6.049E-04 6.229E-03 1.679E-02 1.249E-04 2.500E-03 4.573E-02

LU Annual crop eq./m3 2.767E-03 1.792E-04 3.130E-04 3.581E-04 2.944E-03 2.739E-03 4.628E-06 4.962E-03 1.427E-02

MD kg Cu-Eq/m3 4.803E-02 6.391E-03 6.242E-03 1.385E-03 2.468E-02 9.347E-03 5.460E-05 6.255E-04 9.676E-02

ME kg N-Eq/m3 3.391E-05 2.493E-06 3.748E-06 2.090E-06 4.189E-05 1.978E-05 9.841E-07 9.091E-06 1.140E-04

MET kg 1,4-DB-Eq/m3 2.295E-04 9.698E-05 3.382E-05 1.410E-05 4.812E-04 1.719E-04 1.199E-06 1.966E-05 1.048E-03

POF kg NOx-Eq/m3 1.140E-03 5.088E-05 9.554E-05 5.365E-05 1.209E-03 7.164E-04 2.916E-05 2.061E-04 3.501E-03

SOD kg CFC-11-Eq/m3 5.029E-08 5.528E-10 1.239E-09 8.853E-10 1.039E-08 4.631E-08 3.575E-10 6.736E-09 1.168E-07

TA kg SO2-Eq/m3 1.542E-03 7.929E-05 8.020E-05 4.851E-05 9.395E-04 6.121E-04 1.672E-05 1.333E-04 3.451E-03

TET kg 1,4-DCB-Eq/m3 2.565E-05 3.214E-06 3.360E-06 1.489E-06 7.248E-05 1.461E-05 9.549E-08 1.719E-06 1.226E-04
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Indicator UdM Asphalt electromechanical Civil works Pavements Manholes and piping Backfilling Excavation and demolition Transportation Total

CC PE/m3 3.020E-05 1.358E-06 2.796E-06 1.067E-06 3.095E-05 1.279E-05 2.665E-07 2.527E-06 8.195E-05

FC PE/m3 2.677E-06 2.451E-07 5.383E-07 7.292E-07 5.035E-06 2.928E-06 9.269E-09 2.179E-07 1.238E-05

FD PE/m3 5.223E-04 1.244E-05 2.117E-05 1.215E-05 2.920E-04 3.859E-04 2.919E-06 5.555E-05 1.304E-03

FE PE/m3 1.300E-05 1.275E-06 1.158E-06 6.343E-07 1.858E-05 3.667E-06 1.957E-08 2.586E-07 3.860E-05

FET PE/m3 7.015E-06 4.699E-07 4.428E-07 3.565E-07 7.612E-06 5.686E-06 3.890E-08 7.166E-07 2.234E-05

FPMF PE/m3 2.270E-05 2.247E-06 2.221E-06 9.565E-07 3.666E-05 9.797E-06 3.447E-07 2.508E-06 7.743E-05

HT PE/m3 6.612E-07 3.152E-07 1.366E-07 3.366E-08 5.744E-06 3.387E-07 2.165E-09 3.443E-08 7.266E-06

IR PE/m3 3.865E-05 6.914E-07 1.231E-06 1.260E-06 1.298E-05 3.499E-05 2.602E-07 5.209E-06 9.528E-05

LU PE/m3 4.486E-07 2.905E-08 5.075E-08 5.806E-08 4.773E-07 4.442E-07 7.504E-10 8.045E-07 2.313E-06

MD PE/m3 4.001E-07 5.323E-08 5.199E-08 1.154E-08 2.056E-07 7.786E-08 4.548E-10 5.210E-09 8.060E-07

ME PE/m3 7.341E-06 5.396E-07 8.112E-07 4.525E-07 9.067E-06 4.282E-06 2.130E-07 1.968E-06 2.467E-05

MET PE/m3 5.284E-06 2.232E-06 7.786E-07 3.247E-07 1.108E-05 3.956E-06 2.760E-08 4.525E-07 2.413E-05

POF PE/m3 5.541E-05 2.473E-06 4.644E-06 2.608E-06 5.880E-05 3.483E-05 1.418E-06 1.002E-05 1.702E-04

SOD PE/m3 8.381E-07 9.213E-09 2.065E-08 1.475E-08 1.732E-07 7.718E-07 5.958E-09 1.123E-07 1.946E-06

TA PE/m3 3.762E-05 1.935E-06 1.957E-06 1.184E-06 2.293E-05 1.494E-05 4.080E-07 3.253E-06 8.422E-05

TET PE/m3 1.688E-09 2.114E-10 2.211E-10 9.795E-11 4.769E-09 9.614E-10 6.282E-12 1.131E-10 8.068E-09
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Indicator UdM Steel Electrical cables Bituminous conglomerate Cast iron Mixed  Masonry Concrete works PVC Excavation and demolition WEEE disposal Transformer Pumps / Blowers Total

CC PE/m3 1.187E-07 2.869E-06 6.275E-09 3.712E-08 5.671E-09 2.161E-07 2.114E-08 3.440E-08 6.718E-10 3.342E-08 2.651E-07 1.527E-07 3.760E-06

FC PE/m3 2.073E-08 1.487E-06 5.586E-10 5.664E-09 1.049E-09 1.188E-08 2.384E-09 1.561E-08 2.337E-11 5.902E-09 1.000E-07 4.009E-08 1.691E-06

FD PE/m3 1.678E-06 4.739E-04 4.100E-08 1.879E-08 2.625E-08 5.250E-07 1.124E-07 7.613E-08 5.600E-10 9.230E-08 1.002E-04 6.507E-06 5.832E-04

FE PE/m3 7.980E-08 1.975E-05 2.721E-09 2.311E-08 1.373E-09 3.722E-08 5.602E-09 1.723E-08 4.934E-11 2.357E-08 1.240E-06 2.941E-07 2.148E-05

FET PE/m3 3.427E-08 5.219E-06 1.457E-09 9.133E-09 6.348E-10 8.028E-08 4.045E-09 1.154E-08 9.806E-11 1.032E-08 3.363E-07 9.151E-08 5.799E-06

FPMF PE/m3 1.733E-07 1.610E-05 4.715E-09 4.743E-08 2.503E-09 9.281E-08 1.102E-08 2.069E-08 8.689E-10 2.813E-08 1.117E-06 3.507E-07 1.794E-05

HT PE/m3 1.226E-08 6.598E-06 1.329E-10 7.959E-09 9.033E-11 5.293E-09 6.346E-10 1.036E-09 5.459E-12 2.595E-09 4.044E-07 8.860E-08 7.121E-06

IR PE/m3 6.584E-08 1.458E-06 8.051E-09 1.425E-08 2.528E-09 9.846E-08 9.736E-09 2.044E-08 6.560E-10 3.240E-08 1.351E-07 7.121E-08 1.917E-06

LU PE/m3 2.624E-09 1.365E-07 8.599E-11 5.300E-10 9.491E-11 5.074E-09 5.621E-10 4.191E-10 1.892E-12 5.184E-10 1.009E-08 3.434E-09 1.599E-07

MD PE/m3 2.182E-09 8.398E-08 2.230E-10 6.999E-10 5.739E-11 4.043E-09 2.730E-10 1.181E-09 1.507E-11 6.504E-10 5.344E-09 2.888E-09 1.015E-07

ME PE/m3 4.541E-08 4.505E-06 1.520E-09 1.040E-08 1.136E-09 4.378E-08 5.388E-09 9.930E-09 5.370E-10 7.191E-09 2.967E-07 8.367E-08 5.010E-06

MET PE/m3 1.163E-07 4.916E-05 1.052E-09 1.380E-08 6.597E-10 4.911E-08 5.072E-09 9.167E-09 6.959E-11 2.763E-08 3.015E-06 6.294E-07 5.302E-05

POF PE/m3 1.784E-07 1.607E-05 1.149E-08 7.384E-08 6.995E-09 3.072E-07 3.080E-08 4.291E-08 3.574E-09 3.974E-08 1.132E-06 3.800E-07 1.827E-05

SOD PE/m3 8.188E-10 1.770E-08 1.746E-10 1.843E-10 3.493E-11 2.410E-09 1.769E-10 1.844E-09 1.502E-11 2.334E-10 4.939E-09 9.892E-10 2.952E-08

TA PE/m3 1.196E-07 3.024E-05 7.853E-09 2.782E-08 3.230E-09 1.210E-07 1.330E-08 2.627E-08 1.029E-09 2.904E-08 1.923E-06 4.450E-07 3.296E-05

TET PE/m3 1.448E-11 2.583E-09 3.330E-13 4.782E-12 1.852E-13 1.366E-11 1.202E-11 1.892E-12 1.584E-14 8.145E-12 1.656E-10 3.979E-11 2.844E-09


