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ContextualContextual remarksremarks::
More More thanthan just waste just waste 

managementmanagement
•• Biodegradables represent the vast majority of MSW Biodegradables represent the vast majority of MSW arisingsarisings

•• Proper management often linked by strategies to reduced impacts Proper management often linked by strategies to reduced impacts of of 
disposaldisposal

–– Landfill diversion targets (EU Landfill Directive)Landfill diversion targets (EU Landfill Directive)

•• Extended benefits: soils, farmlands, the environmentExtended benefits: soils, farmlands, the environment
–– Climate Change (UNFCCC) Climate Change (UNFCCC) 
–– Biodiversity,  fertility, resilience, prevention of floods, erosBiodiversity,  fertility, resilience, prevention of floods, erosion (EU Soil ion (EU Soil 

Thematic Strategy) Thematic Strategy) 

•• Also, treatment of residuals developing (MBT) Also, treatment of residuals developing (MBT) 
–– Recover energy/materials (e.g. lowRecover energy/materials (e.g. low--grade “compost” for restricted grade “compost” for restricted 

applications)applications)
–– Improve conditions for landfilling and energy recovery Improve conditions for landfilling and energy recovery 

The EU The EU approachapproach toto Landfilling: Landfilling: 

•• Dir 99/31 (Dir 99/31 (LandfillsLandfills) ) mandatesmandates reductionreduction ofof
biodegradablebiodegradable municipalmunicipal wastewaste toto bebe
landfilledlandfilled

•• AlsoAlso, , itit mandatesmandates pretreatmentpretreatment of the waste of the waste 
toto bebe landfilledlandfilled

MSW MSW compositioncomposition (EC, 2001)(EC, 2001)
 AU BE  DK FIN FRA GER GRE IRL ITA LUX NL POR SPA SWE UK EST 
YEAR 
(quantities) 

1998 1997 1998 1997 1998 1998 1997 1998 1998 1997 1998 1999 1997 1998 1998/
99 

1996 

Total MSW 
(million tonnes) 

4.85 4.69 2.93 2.51 44.4 
(38) 

49.1 3.9 2.06 26.9 0.30 8.22 3.8 17.2 3.81 31.5 0.56 

Total (OECD) 
(1997 data, or 
latest year) 

4.1 4.85 2.95 2.1 28.8 40.0 3.9 2.03 26.6 0.19 8.72 3.8 15.3 3.2 28.0  

Kitchen and 
Yard Waste 

29.2 34.9  37  40 29 29.9 47 27 33.6 43.8 42.0 37 44.1 40 38.1 53.0 

Yard Waste  13.4        5.0        
Kitchen Waste  21.6        28.5        
Paper and card 24 18.9  36.8  16 20 32.5 22.8 19.2 34.4 26 22.2 37 26.1 8.1 
Paper                 
Cardboard                 
Timber 1.4 1.9 I           1 1.3   
Textiles 2.8 2.6   0.8  2  2.1 5.1 2.3 2.0 3 4.8 1 3.3  
Nappies      2.8   2.0 4.0       



2nd Baltic Biowaste Conference with Study Tour „Successful Implementation of Organic Waste Management
in the Baltic States - Options and Tools for Municipalities”, No. 2 “The EU Legislation and resulting requirements following for national 

organic waste management strategies and policies”, Mr. Enzo Favoino

•Titolo •2

RevisionRevision of the WFD of the WFD 
AnAn importantimportant updateupdate !!!!

•• FebFeb 2007 2007 -- the EP the EP adoptedadopted the the draftdraft RevisionRevision of the WFD of the WFD 
(1st (1st readingreading). (ENV ). (ENV CommitteeCommittee adoptedadopted amendmentsamendments forfor
the 2nd the 2nd readingreading a few a few daysdays ago)ago)

•• WaseWase hierarchyhierarchy ((withwith RECYCLING RECYCLING specifiedspecified asas superiorsuperior toto
RECOVERY) RECOVERY) 

•• RecyclingRecycling targetstargets: 50% MSW (and 70% Industrial waste) : 50% MSW (and 70% Industrial waste) 
maymay boostboost composting/AD, composting/AD, tootoo

•• Florenz Amendment (article 18a)Florenz Amendment (article 18a)
–– Collection and use of biowaste:Collection and use of biowaste:
–– 1. Priority shall be given to material recovery of biowaste.1. Priority shall be given to material recovery of biowaste.
–– 2. (…) Member States shall, within three years  (…) 2. (…) Member States shall, within three years  (…) 

develop a system for the separate collection of biowaste.develop a system for the separate collection of biowaste.

WhatWhat doesdoes itit take take toto getget therethere ??

20 %20 %

40 %40 %

50 %50 %

70 %70 %

80 %80 %““integratedintegrated” ” schemesschemes, , kerbsidekerbside food food 
wastewaste + PAYT+ PAYT

““integratedintegrated” ” schemesschemes, , kerbsidekerbside food food 
wastewaste separationseparation

Road Road containerscontainers + + kerbsidekerbside ((doorstepdoorstep)  )  
forfor a few dry a few dry recyclablesrecyclables ((paperpaper) ) 

““addedadded” ” systemssystems, , organicsorganics includedincluded
trhoughtrhough containerscontainers on the road  on the road  

““addedadded” ” systemssystems, , containerscontainers on the on the 
road road forfor dry dry recyclablesrecyclables

Trends in source separation

Verona Province 1997-98
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Average recycling rate in the Province:
- 1997 RR= 10,5%
- 1998 RR= 15,0%
- 1999 RR= 18,3%

ConditionsConditions forfor beneficialbeneficial and and 
safesafe applicationapplication

•• A tendency to reduce “avoidable” contamination through separatelA tendency to reduce “avoidable” contamination through separately y 
collected inputscollected inputs

–– Conservation of the “natural asset” of  soils (e.g. EU Soil StraConservation of the “natural asset” of  soils (e.g. EU Soil Strategy)tegy)
–– Increasing concerns on healthy food productionIncreasing concerns on healthy food production

•• Biowaste compost remarkably better, on the average, than mixed Biowaste compost remarkably better, on the average, than mixed 
MSW compostMSW compost

–– Not just “glass and plastics” Not just “glass and plastics” 
–– Heavy metals  Heavy metals  
–– Organic pollutants  Organic pollutants  

•• Mixed MSW composting still quite diffused across the world, anywMixed MSW composting still quite diffused across the world, anyway. ay. 
–– A “transitional approach”?A “transitional approach”?
–– Many sites turned into biowaste composting  or MBTMany sites turned into biowaste composting  or MBT

QualityQuality dependingdepending on separate on separate collectioncollection
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RegulatoryRegulatory driversdrivers forfor separate separate collectioncollection
of biowaste: EU of biowaste: EU contextcontext

•• ObligationsObligations forfor biowaste managementbiowaste management
–– NL: compulsory NL: compulsory schemesschemes forfor separate separate collectioncollection

–– AUT: obligation upon households to either take AUT: obligation upon households to either take partpart in separate in separate 
collectioncollection or or toto compost in the compost in the backyardbackyard

–– GER: GER: KrWKrW--AbfGAbfG separate separate collectioncollection widelywidely diffuseddiffused

–– CatalunyaCatalunya ((SpainSpain): ): leyley 6/95 6/95 compulsorycompulsory forfor allall MunicipalitiesMunicipalities
withwith a  pop. > 5000 a  pop. > 5000 

–– SK (Act 24/04): Garden Waste to be separately colelcted by SK (Act 24/04): Garden Waste to be separately colelcted by 
2006; biowaste 2006; biowaste byby 20102010

•• Targets   Targets   
–– SWE: 35% composting target SWE: 35% composting target 

–– ITA, UK: recycling targets acting as ITA, UK: recycling targets acting as driversdrivers

Biowaste and Biowaste and climateclimate changechange

•• Biowaste Biowaste emitsemits CO2 CO2 –– shortshort--term (biogenic) carbon term (biogenic) carbon 
C neutralC neutral

•• THEREFORE, biowaste THEREFORE, biowaste asas ““renewablerenewable replacementreplacement forfor
fossilfossil fuelsfuels”” a a popularpopular argumentargument (e.g. (e.g. DirectiveDirective
2001/77) 2001/77) 

•• Use of compost replaces fertilisers Use of compost replaces fertilisers –– avoidance of CO2 avoidance of CO2 
and other GHG’s ought to be consideredand other GHG’s ought to be considered

•• Use of compost may lockUse of compost may lock--up carbon in the soil up carbon in the soil ––
“sequestration” ought to be considered“sequestration” ought to be considered

•• AD turns carbon into a substitute fuel (biogas: 100AD turns carbon into a substitute fuel (biogas: 100--150 150 
mm33/tonne /tonne d.md.m.) .) –– this replaces fossil fuelsthis replaces fossil fuels

GHGGHG--balancebalance forfor thethe modelledmodelled scenarioscenario (60% (60% 
recyclingrecycling, incl. AD + , incl. AD + compostingcomposting; 40% ; 40% incineratonincineraton))

--176401764062581625814795147951100000100000totaltotal
--19761976184031840316427164274000040000incinerationincineration

--5749574979597959221022102000020000biologicalbiological
treatmenttreatment

--1065010650362203622028580285804000040000recyclingrecycling
747411747411100000100000collectioncollection

COCO22 netnetCOCO2 2 
savedsaved

COCO22
emittedemitted

QuantiQuanti--
tiesties

WhatWhat areare thethe GHGGHG--savingssavings in BTin BT

79597959TOTAL SAVINGSTOTAL SAVINGS

400400displacingdisplacing organicorganic matter: matter: strawstraw (2/3)(2/3)

24012401displacingdisplacing organicorganic matter: matter: peatpeat (1/3)(1/3)

723723displacingdisplacing mineral mineral fertiliserfertiliser

16431643lessless NONO22--emissions emissions byby gas gas fuelfuel

27922792useuse of of biogasbiogas as a as a fuelfuel ((dieseldiesel truckstrucks))

ImportanceImportance of of lockinglocking--upup CC
545.000              Gg CO2

148.636.364      ton C

16.000.000        hectares Arable Land Area

3600 ton/ha unit weight of the soil

57.600.000.000,00  ton soil

0,258% % of Carbon to be locked up in the soil in 
order to balance the overall national 
emissions of carbon dioxide in 1 year

Source: "National 
Communications from Parties 
included in Annex 1 to the 
Convention: Greenhouse Gas 
Inventory Data from 1990 to 1998"

SoilSoil CarbonCarbon accumulationaccumulation
OM concentration in the soil
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DeclineDecline ofof SoilSoil OM OM ––
thethe evidenceevidence

NATURE (Vol. 437) of 8 September 2005NATURE (Vol. 437) of 8 September 2005

•• CARBON CONTENT OF SOIL  in England and Wales CARBON CONTENT OF SOIL  in England and Wales 
fell steadily in the period 1978fell steadily in the period 1978--2003, with some 2003, with some 13 13 
million tonnes of carbon released from British soil million tonnes of carbon released from British soil 
each yeareach year. On average, British soils have lost 15% . On average, British soils have lost 15% 
of their carbon.of their carbon.

•• much of the carbon may be entering the much of the carbon may be entering the 
atmosphere in the form of greenhouse gases (atmosphere in the form of greenhouse gases (egeg
CO2 and CH4), thus exacerbating global warmingCO2 and CH4), thus exacerbating global warming

•• losses of soil carbon in the UK, and in other losses of soil carbon in the UK, and in other 
temperate regions, are likely to have been temperate regions, are likely to have been 
offsetting absorption by terrestrial sinksoffsetting absorption by terrestrial sinks

OtherOther benefitsbenefits –– an overviewan overview

•• Disease suppression Disease suppression 
–– less request for energy linked to the production of less request for energy linked to the production of 

pesticides)pesticides)

•• Reduced susceptibility to soil erosion Reduced susceptibility to soil erosion 
–– lower loss of soil, therefore lower lower loss of soil, therefore lower mineralisationmineralisation of of 

organic matterorganic matter

•• Reduced irrigation requirement Reduced irrigation requirement 
–– less energy inputsless energy inputs

•• Improved soil structure and workabilityImproved soil structure and workability
–– less energy input for ploughing, tilling, etc.less energy input for ploughing, tilling, etc.

MechanicalMechanical--biologicalbiological treatment treatment 
(MBT) (MBT) 

•• Dir 99/31 (Dir 99/31 (LandfillsLandfills) ) mandatesmandates reductionreduction ofof
biodegradablebiodegradable municipalmunicipal wastewaste toto bebe
landfilledlandfilled

•• AlsoAlso, , itit mandatesmandates pretreatmentpretreatment of the waste of the waste 
toto bebe landfilledlandfilled

•• The The NetherlandsNetherlands: 30 : 30 toto 50 %50 %

•• Austria: 12 to 22 %Austria: 12 to 22 %

•• Italy (where collection at the doorstep is Italy (where collection at the doorstep is 
adopted):   10 to 15%adopted):   10 to 15%
•• Lowest reported: Lowest reported: aroundaround 5% (5% (EastEast MilanMilan

DistrictDistrict))

•• CollectionCollection withwith road road containerscontainers: 30: 30--40 %40 %

Food waste in Food waste in residualresidual wastewaste

Basic Basic flowflow--sheetsheet
SplittingSplitting of of residualresidual wastewaste

Residual
waste Screening

Small size materials
(high moisture; high fermentability) 

Biological
stabilisation

RDF

Water 
+ CO2

40%

15%

Stabilised waste
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(low moisture, low fermentability

Density refiner

rejects
20%

25%

Basic Basic flowflow--sheetsheet
SplittingSplitting of of residualresidual wastewaste
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““lowlow--gradegrade
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forfor restrictedrestricted
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Feature Final outcome % reduction 
(as compared to 

starting conditions)
 
Respiration rate  

 
5 mg O2/g d.m. (96 h) 

about 400 mg O2/kg VS.h 

 
80-90 % 

 
COD,  
total N in leachate 
 

 
< 1000 mg/l 
< 200 mg/l 

 
about 90% 

Gas production  
 
 

20-40 l/kg d.m. 80-90% 

Volume  final density (compacted): 1.2-1.4 ton/m3 
mass loss (due to mineralisation): 20-40% 

up to 60% 

 

Effects of biological treatment

****
**

MechanicalMechanical--BiologicalBiological
TreatmentTreatment

•• Fast Fast developmentdevelopment in EU (GER, AUT, ITA, in EU (GER, AUT, ITA, UK…UK…))
–– IntendedIntended for treatment of residuals for treatment of residuals 
–– Reduces biodegradability by 80Reduces biodegradability by 80--90% (landfilling)90% (landfilling)
–– Increases LHV of materials intended Increases LHV of materials intended forfor energyenergy recovery recovery 

•• Passive aeration, lowPassive aeration, low--tech on site MBT may produce tech on site MBT may produce 
promptprompt improvement of improvement of landfilllandfill conditions in  conditions in  developingdeveloping
WM WM systemssystems

•• Integration with landfilling and Integration with landfilling and energyenergy recovery recovery maymay
provideprovide for a for a flexibilityflexibility of MSW of MSW systemssystems, in , in thatthat itit maymay
wellwell copecope withwith

–– DecreasingDecreasing amountsamounts of of residualsresiduals
–– LHV of LHV of residualsresiduals

ReasonsReasons forfor developmentdevelopment of MBT  of MBT  

•• Flexibility is importantFlexibility is important
–– Not much dependent on throughputsNot much dependent on throughputs
–– Not dependent on Calorific Values of residualsNot dependent on Calorific Values of residuals

•• Fairly Good economies of scaleFairly Good economies of scale
–– Suitable also at low capacities (down to a few ktpa)Suitable also at low capacities (down to a few ktpa)
–– Rural districtsRural districts

•• Same process technologies as composting/ADSame process technologies as composting/AD
–– DoubleDouble--duty sitesduty sites

•• Delivers results (in terms of reduction of Delivers results (in terms of reduction of 
biodegbiodeg waste to landfills) in a comparatively waste to landfills) in a comparatively 
short timeshort time

Food waste in Food waste in residualresidual wastewaste
Municipality % Food waste 

Altivole  7,82 
Arcade 8,24 
Breda di Piave  7,61 
Casale sul Sile  9,42 
Castello di Godego  8,05 
Cessalto  6,30 
Conegliano  9,40 
Cornuda  7,19 
Giavera del Montello  6,88 
 

LHV = 3500LHV = 3500--4500 Kcal/kg (154500 Kcal/kg (15--20 MJ/kg)20 MJ/kg)

ThankThank youyou !!

Enzo FavoinoEnzo Favoino
enzofavoino@tin.itenzofavoino@tin.it
+39 (335) 35.54.46+39 (335) 35.54.46

Scuola Agraria del Parco di Monza,Scuola Agraria del Parco di Monza,
MonzaMonza, , ItalyItaly


