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ItalianItalian lawslaws aboutabout
wastewaterwastewater and and MunicipalMunicipal
SolidSolid WasteWaste

EuropeanEuropean Community Community directivedirective 271/91  271/91  leadlead toto
D.L.vo 152/99 D.L.vo 152/99 asas nutrientnutrient control on WWTP control on WWTP 
dischargedischarge

EuropeanEuropean Community Community directivesdirectives 91/156, 91/156, 
91/689 and 94/62 91/689 and 94/62 leadlead toto D. LD. L.vo.vo 22/97 22/97 
(decreto Ronchi) (decreto Ronchi) leadlead toto differentdifferent disposaldisposal forfor
dry and dry and wetwet fractionfraction of of wastewaste
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PlantPlant capacitycapacity and and loadsloads

EquivalentEquivalent inhabitantsinhabitants:: 50.000+20.00050.000+20.000
wastewaste capacity:capacity: upup to 20 t/dto 20 t/d
Hydraulic loading:Hydraulic loading: 14.000+9600 m3/d14.000+9600 m3/d
Organic loading:Organic loading: 3570+1200 KgBOD/d3570+1200 KgBOD/d
NitrogenNitrogen loadingloading:: 602+241 KgN/d602+241 KgN/d
PhosporousPhosporous loadingloading:: 84+34 KgP/d84+34 KgP/d
F/M (ox):F/M (ox): 0.125 0.125 
KgBOD/KgBOD/KgMLSSKgMLSS



WASTEWATER CHARACTERISTICSWASTEWATER CHARACTERISTICS
Wastewater Septage Sewage sludge Parameter 

avg min max S.D. avg min max S.D. avg min max S.D.
TSS, mg/l 113 12 644 86 18880 3000 51060 10897     
TVSS, mg/l     13901 1685 41614 7101     
TS, g/kg     20 4 84 14 8.4 3.6 15.1 2.4 
TVS, g/kg     14 3 80 13 5.2 2.3 9.8 1.5 
Alkalinity, 
mgCaCO3/l 

299 225 410 44         

TCOD, mgO2/l 107 37 374 40 14423 6000 48113 7946     
BOD, mgO2/l 55 18 132 20 4893 6 10500 2213     
SCOD, mgO2/l 46 10 167 31 1354 0 5300 1216     
TKN, mgN/l 11.1 1.7 27.1 3.7 394.6 66.0 955.2 212.7     
Total N, 
gN/kgTS         33.3 11.0 54.6 10.6

NH3-N, mgN/l 6.6 1.3 16.0 2.4 172.7 14.0 592.3 116.5 1.8 0.0 14.2 2.7 
NO3-N, mgN/l 1.5 0.1 5.9 0.8 3.2 0.5 9.7 2.7 1.6 0.0 4.6 1.2 
NO2-N, mgN/l 0.1 0.0 1.0 0.1     2.9 0.0 7.8 3.0 
Total P, mgP/l 2.6 0.3 8.6 1.4 87.0 23.0 388.5 40.0     
Total P, 
gP/kgTS         14.7 0.54 3.40 0.56

PO4-P, mgP/l 1.0 0.1 4.2 0.6 16.0 1.7 64.0 12.3 1.0 0.0 19.5 2.6 
 



Market Market wastewaste
CHRACTERISTICSCHRACTERISTICS

((asas collectedcollected))

Parameter Average Std.Dev. min max 
TCOD, gO2/kgTS 2127 281.4 1726 2384 
TKN, g/kgTS 30.9 4.9 15.5 26.3 
Total P, gP/kgTS 7.1 1.9 4.5 8.5 
TS, g/kg 296.4 93.1 201.3 350.2 
TVS, %TS 76.3 10.1 65.8 89.1 
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Mass Mass balancebalance of of wastewaste prepre--treatmenttreatment

Pre-treatment Mixer Fermenter 

OFMSW 
Organic 590.5 
Plastic 145.8 
Metals 22.0 
Glass 25.4 
Textiles 13.3 
Wood 15.3 
Paper 164.7 
Inerts 23.0 
Total 1000.0 

Iron removal 
Organic 4.2 
Plastic 5.6 
Metals 11.8 
Glass 0.1 
Textiles 0.6 
Wood 0.1 
Paper 1.6 
Inerts 0.5 
Total 24.6

Screen 
Organic 45.4 
Plastic 81.9 
Metals 5.1 
Glass 0.0 
Textiles 7.0 
Wood 2.6 
Paper 12.9 
Inerts 10.6 
Total 165.6

II°iron removal 
Organic 5.5 
Plastic 0.4 
Metals 2.6 
Glass 0.2 
Textiles 0.1 
Wood 0.1 
Paper 0.2 
Inerts 0.3 
Total 9.3 

Floats 
Organic 38.4 
Plastic 33.9 
Metals 0.0 
Glass 0.0 
Textiles 1.8 
Wood 10.2 
Paper 0.5 
Inerts 3.4 
Total 88.2

Outlet 
Organic 450.7 
Plastic 9.5 
Metals 0.0 
Glass 0.4 
Textiles 2.9 
Wood 2.1 
Paper 121.7 
Inerts 7.7 
Total 595.0 

Bottom 
Organic 46.2 
Plastic 14.5 
Metals 2.4 
Glass 24.7 
Textiles 0.9 
Wood 0.3 
Paper 27.8 
Inerts 0.4 
Total 117.4



wastewaste characteristicscharacteristics after after 
prepre--treatmenttreatment

Item Average Std.Dev. Max Min 
TCOD, gO2/kgTS 2144 422 2744 1800 
SCOD, gO2/kgTS 222 78 278 111 
TKN, gN/kgTS 33 2 38 30 
NH3-N, gN/l 49.3 8.6 50.4 48.0 
TP, gP/l 13 4 19 8 
TS, g/kg 90 17 105 51 

TVS, %TS 87 4 93 79 

VFA, mgCOD/l 1123 314 1485 740 
 

Which means:

99 % metals removal

90 % non putrescible fraction removal



ComparisonComparison betweenbetween sludgesludge digestiondigestion and and coco——
digestiondigestion performancesperformances

Parameter Sludge only Co-digestion 
HRT, d 37.2 35.6 

OLR, kgTVS/m3 d 0.53 0.78 
TS, g/Kg 36.0 41.0 

TVS, %TS 62 67 
GPR, m3/m3 d 0.10 0.34 
SGP, m3/kgTVS 0.13 0.43 

pH 6.90 7.2 
TA(4), mgCaCO3/l 1865 3058 

 

Which means, on a monthly basis, a 
change from 3300 to 20.000 

m3/month of biogas produced



CostCost fractionationfractionation in the in the wholewhole plantplant
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CostCost fractionationfractionation forfor the the wastewaste
treatment areatreatment area
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CostCost x x tonntonn referredreferred toto the the tonstons treatedtreated
per per weekweek
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TheseThese costscosts are are evaluatedevaluated
withoutwithout energyenergy incomesincomes!!
In In ItalyItaly, a , a ‘‘bonusbonus’’ incomeincome comingcoming fromfrom the the applicationapplication of of 
processprocess whichwhich useuse renewablerenewable resourcesresources forfor energyenergy production production 
isis givengiven in the in the formform of 97.39 of 97.39 EurosEuros/MW/MW

ConsideringConsidering the the actualactual averageaverage valuevalue of of energyandenergyand the the yieldsyields
obtainedobtained, , anan incomeincome of of aboutabout

8080--93 93 euroseuros x ton can x ton can 
bebe consideredconsidered



The The samesame approachapproach isis foreseenforeseen forfor
the new WWTP of Viareggio the new WWTP of Viareggio 
(100.000 (100.000 E.IE.I., ., centrecentre ItalyItaly))



SortingSorting line line overviewoverview





ConclusionsConclusions (1/4)(1/4)

The The wastewaste prepre--treatmenttreatment proposedproposed
allowsallows removalremoval yieldsyields of 99% of 99% aboutabout
metalsmetals and 90 % and 90 % aboutabout otherother non non 
putrescibleputrescible fractionsfractions;;
The The effluenteffluent fromfrom the the sortingsorting line line hashas
optimaloptimal characteristicscharacteristics: 90 g/: 90 g/KgTSKgTS and and 
nearlynearly 90 % TVS90 % TVS



ConclusionsConclusions (2/4)(2/4)
The biogas production The biogas production increaseincrease fromfrom 0.10 0.10 toto
0.34 m3/0.34 m3/m3m3 d d asas GPR and GPR and fromfrom 0.13 0.13 toto 0.43 0.43 
m3/m3/kgTVSkgTVS asas SGP. SGP. ThisThis meansmeans a a changechange
fromfrom 3300 3300 toto 20.000 m3 of biogas 20.000 m3 of biogas producedproduced
on a on a montlymontly basisbasis

The The useuse of the of the solidsolid residue of residue of fermentedfermented
OFMSW OFMSW allowsallows a a doubledouble SGP SGP valuevalue
comparingcomparing the the sludgesludge alone production alone production 
((fromfrom 0.13 0.13 toto 0.27 m3/0.27 m3/kgTVSkgTVS). ). ThisThis optionoption
allowsallows toto useuse the the liquidliquid residue residue toto improveimprove
denitrificationdenitrification stepstep in water treatment.in water treatment.



ConclusionsConclusions (3/4)(3/4)
The The costcost of the of the wastewaste area management area management 

representrepresent onlyonly the 14 %;the 14 %;
The energy cost is only the 7 % of the total The energy cost is only the 7 % of the total 
management management costcost forfor the area: the the area: the mainmain
costscosts are are givengiven byby residue and residue and sludgesludge
disposaldisposal (48 %);(48 %);
WithWith the the actualactual plantplant, the , the costcost of of wastewaste
disposaldisposal can can baba maintainedmaintained belowbelow the 50 the 50 
euro/ton euro/ton whenwhen a a capacitycapacity of 50 of 50 tonstons//weekweek isis
reachedreached, , whichwhich isis lowerlower thanthan the the averageaverage
costcost of of organicorganic wastewaste disposaldisposal



ConclusionsConclusions (4/4)(4/4)

AnAn averageaverage incomeincome of 80of 80--93 93 euroseuros/ton /ton 
of of wastewaste treatedtreated con con bebe consideredconsidered
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