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Appendix A: Supplementary material

Table S1: LCI related to waste collection: plastic bags, street containers (lifespan equal to 10 years). Database obtained from the WRATE v.3 libraries.
	Waste collected
	Type of container
	Capacity (kg)
	Lifespan (year)
	Construction materials per container (km)

	Mixed MSW from municipalities
	Disposable plastic bags 
	23.4
	-
	LDPE and pigments 0.0224
HDPE 0.0056

	Wet MSW from CABA
	Container for kerbside collection
	280.0
	5 
	Steel (virgin) 99.06
HDPE 5.00
Paint 1.8
Rubber 1.06

	Dry MSW from CABA
	Container for kerbside collection
	650.0
	15 
	HDPE 90
Steel 50




Table S2: MSW collection and transportation operative parameters.
	Waste fraction
	Vehicle type
	Capacity (tonnes)**
	Average distances per travel*
	Construction and maintenance materials **
	Average fuel consumption **

	Collection Wet/dry MSW from CABA
	Kerbside
	5.5
	4.7 km
100% urban streets
	Construction
Steel = 8,880 kg 
Tires = 180kg 
Others metals = 1,796  kg 
Others = 245.3 kg

Maintenance
Steel = 6.73 kg 
Tires = 145 kg 
Others = 34.4 kg

	Urban street 
67.489 l.km-1

	Collection mixed MSW to transfer stations
	Compactor
	12.842
	18.16 km
30% Urban street 
70% Motorway 
	Construction
Steel = 12,070 kg 
Tires = 600kg 
Others metals = 100 kg 
Others = 227 kg

Maintenance
Steel = 12.33 kg 
Tires = 150 kg 
Others = 40.95 kg

	Urban street 
67.489 l.km-1
Motorway 
33.99 l.km-1

	Collection mixed MSW to sanitary landfill
	Compactor
	12.842
	19.16 km
10% Urban street 
90% Motorway
	Construction
Steel = 12,070 kg 
Tires = 600kg 
Others metals = 100 kg 
Others = 227 kg

Maintenance
Steel = 12.33 kg 
Tires = 150 kg 
Others = 40.95 kg
	Urban street 
67.489 l.km-1
Motorway 
33.99 l.km-1




Table S2 (continuation): MSW collection and transportation operative parameters.
	Transportation to sanitary landfill
	Intermodal
	17.5
	42.2 km
5-20% urban street
95-80% motorway
	Construction
Steel = 10,228 kg 
Tires = 368 kg 
Others metals = 2,258 kg 
Others = 5kg

Maintenance
Steel = 6.73 kg 
Tires = 150 kg 
Others = 34.54 kg
	Urban street 
64 l.km-1
Motorway 
66.72 l.km-1


*Own information collection.
**Secondary data (WRATE v.3 database).



Table S3: Emission factor for MSW collection and transportation vehicles. Database obtained from the WRATE v.3 libraries.
	Emission
	Kerbside (kg.100 km-1)
	Compactor (kg.100 km-1)
	Intermodal (kg.100 km-1)

	Nitrogen oxides (NO y NO2 as NO2)
	Urban Street 1,1589
	Urban Street 1,1589
Motorway 0,5983
	Urban Street 1,0272
Motorway 1,0747

	Butadiene (1-3 butadiene)
	Urban Street 0,0016
	Urban Street 0,0016
Motorway 0,00228
	Urban Street 0,000309
Motorway 0,00263

	Particulate matter (PM10)
	Urban Street 0,02814
	Urban Street 0,02814
Motorway 0,01303
	Urban Street 0,02389
Motorway 0,02352

	Benzene
	Urban Street 0,0001
	Urban Street 9,0E-5
Motorway 3,00E-05
	Urban Street 7,00E-05
Motorway 6,00E-05

	Carbon dioxide (fossil)
	Urban Street 154,619
	Urban Street 154,611
Motorway 78,253
	Urban Street 149,64
Motorway 156,002

	Carbon monoxide (fossil)
	Urban Street 0,3519
	Urban Street 0,3559
Motorway 0,1112
	Urban Street 0,2365
Motorway 0,2016

	Sulphur oxides (SO2 y SO3 as SO2)
	Urban Street 0,000991
	Urban Street 0,00492
Motorway 0,00249
	Urban Street 0,00093
Motorway 0,00097

	Dioxins and furans (as ITEQ)
	Urban Street 1,14E-12
	Urban Street 1,46E-12
Motorway 7,35E-13
	Urban Street 1,38E-12
Motorway 1,44E-12

	Non-methane volatile organic compounds
	Urban Street 0,037883
	Urban Street 0,0354
Motorway 0,354
	Urban Street 0,1078
Motorway 0,0739

	Methane
	Urban Street 0,002774
	Urban Street 0,0026
Motorway 0,0026
	Urban Street 0,0137
Motorway 0,0069

	Nitrous oxide
	Urban Street 0,0026
	Urban Street 0,0026
Motorway 0,0026
	Urban Street 0,0026
Motorway 0,0026

	Ammonium
	Urban Street 0,0003
	Urban Stree 0,00028
Motorway 0,000304
	Urban Street 0,000362
Motorway 0,000306





Table S4: Emission factor for MSW treatment facilities.
	Emission
	Transfer station
	MRF plant
	MBT plant
	Recycling plant

	Water
	27.000,00
	-
	-
	1.039,95

	Nitrogen oxides (NO y NO2 as NO2)
	691,2
	1.460,00
	665,4
	0,00591

	Particulate matter (PM10)
	79,49
	117,33
	50,34
	-

	Carbon monoxide (fossil)
	408,67
	845,97
	165,54
	0

	Carbon dioxide (fossil)
	72.851,42
	148.293,20
	34.168,80
	7,417

	Non-methane volatile organic compounds
	139,32
	297,3
	126,6
	-

	Dioxins and furans (as ITEQ)
	7,76E-10
	1,58E-09
	8,46E-07
	0,00E+00

	Sulphur oxides (SO2 y SO3 as SO2)
	46,38
	1.460,00
	21,72
	-

	Methane
	
	-
	28,8
	0,00019

	Nitrous oxide (N2O)
	-
	-
	-
	1,17E-02

	Chemical oxygen demand (COD)
	-
	-
	-
	16,58

	Suspended solids 
	
	-
	-
	0,332


Values correspond to installations with capacity defined by default in WRATE software, these are: transfer station: 80,000 t/year; MRF plant: 50,000 t/year; TMB plant: 60,000 t/year; Plastics recycling plant: 1 t/year.



Table S5: Emission factor for MSW incineration plants.
	Emission
	Emission factor grate combustion plant (kg)*
	Emission factor fluidized bed plant (kg)**

	Water
	2,60E+10
	124.105.047,18

	Ammonia
	1556
	-

	Antimony (Sb)
	9,69
	4,08

	Arsenic (As)
	16,37
	0,2625

	Polychlorinated biphenyls (PCBs)
	0,0002137
	0,0002008

	Cadmium (CD)
	11,67
	0,37

	Hydrogen chloride
	17.132,00
	-

	Cobalt (Co)
	12,34
	4,571

	Copper (Cu)
	16,37
	6

	Volatile organic compounds -VOCs
	637
	- 

	Volatile organic compounds other than methane
	339.81
	140

	Chromium (Cr)
	16,37
	6

	Biological Oxygen Demand (BOD)
	-
	419,32

	Sulphur dioxide (SO2)
	330,09
	- 

	Carbon dioxide
	82.595,41
	-

	carbon dioxide, fossil
	1.306.721,82
	3.503.051,10

	Dioxins and furans - as ITEQ
	4,00E-05
	3,68E-03


Table S5 (continuation): Emission factor for MSW incineration plants.
	Tin (Sn)
	18,94
	6

	Hydrogen fluoride
	37,5
	-

	Polycyclic aromatic hydrocarbons (PAHs)
	0,2345
	0,08686

	Manganese (Mn)
	16,37
	6

	Particulate matter - PM10
	1,05E+04
	156,83

	Mercury (Hg)
	2,18
	-

	carbon monoxide, fossil
	2.371.45
	-

	Carbon monoxide, biogenic
	4.955,31
	412,44

	Nitrogen Monoxide (NO)
	107.500,00
	39.810,00

	Nickel (Ni)
	16,37
	0,2625

	Nitrous oxide (N2O)
	64.000,00
	457,1

	Sulphur oxides (SOx) SO2 and SO3 as SO2
	57.780,00
	-

	Nitrogen, NO and NO2 oxides as NO2
	231.525,82
	96.876,02

	Petroleum
	-
	46,66

	Lead (Pb)
	16,37
	6

	Thallium (Tl)
	10,43
	4.949,20

	Vanadium (V)
	12,34
	8,593


*The values correspond to a grid incineration plant with a process capacity of 225,000 t/year (default capacity of WRATE software). 
**Values correspond to a fluidized bed incineration plant with a process capacity of 120,000 t/year (default capacity of WRATE software).
Table S6: Allocation of substances to MSW components and reduction factors for landfill gas.
	Component
	Paper and card
	Plastics (film) 
	Plastics (dense)
	Textile materials
	Sanitary waste
	Wood
	Combustible
	Non- combustible

	Methane
	0,333
	0,000
	0,000
	0,015
	0,024
	0,125
	0,100
	0,000

	Carbon Dioxide
	0,333
	0,000
	0,000
	0,015
	0,024
	0,125
	0,100
	0,000

	Hydrogen
	0,333
	0,000
	0,000
	0,015
	0,024
	0,125
	0,100
	0,000

	Alcohols
	0,333
	0,000
	0,000
	0,015
	0,024
	0,125
	0,100
	0,000

	Aldehydes
	0,333
	0,000
	0,000
	0,015
	0,024
	0,125
	0,100
	0,000

	Aliphatic 
	0,333
	0,000
	0,000
	0,015
	0,024
	0,125
	0,100
	0,000

	BTEXs
	0,075
	0,031
	0,046
	0,024
	0,011
	0,026
	0,083
	0,024

	CFCs
	0,007
	0,048
	0,357
	0,019
	0,012
	0,000
	0,126
	0,041

	Chlorinated solvents
	0,142
	0,052
	0,162
	0,020
	0,009
	0,133
	0,116
	0,034

	Chlorinated solvent degradation products
	0,106
	0,064
	0,160
	0,024
	0,011
	0,128
	0,079
	0,040

	Chlorobenzene
	0,381
	0,030
	0,098
	0,016
	0,020
	0,059
	0,047
	0,046

	HCFCs
	0,000
	0,046
	0,320
	0,012
	0,009
	0,000
	0,069
	0,040

	Hydrocarbons
	0,069
	0,003
	0,019
	0,013
	0,003
	0,006
	0,077
	0,000

	Ketones
	0,125
	0,006
	0,009
	0,021
	0,008
	0,040
	0,070
	0,000

	Partial combustion products
	0,132
	0,000
	0,000
	0,017
	0,007
	0,018
	0,066
	0,000

	Aromatic substitutes
	0,099
	0,048
	0,173
	0,267
	0,011
	0,013
	0,154
	0,000

	Sulphuric
	0,062
	0,001
	0,010
	0,005
	0,020
	0,016
	0,055
	0,063

	Terpenes
	0,032
	0,000
	0,000
	0,001
	0,000
	0,032
	0,033
	0,018


Base on Life Cycle Analysis, Landfill Gases Report (Hall, D., Plimmer, B., & Taylor, D., 2005. Life Cycle Assessment- Landfill emissions. http://www.golder.com).



Table S7: Leachate transfer factors in landfills.
	Substance
	Transfer factor*
	Total load (kg.(tonne of MSW-1))

	Ammoniacal nitrogen
	0,005
	3,34E-01

	Aniline
	0,2
	1,10E-05

	Arsenic
	0,3
	4,41E-04

	Biphenyl
	0,4
	1,42E-06

	Cadmium
	0,3
	1,54E-05

	Chlorine 
	1
	2,52E+00

	chromium 
	0,7
	5,17E-04

	Copper 
	0,5
	1,87E-04

	Cyanide
	1
	6,96E-05

	di(2-ethylhexyl) phthalate
	1
	8,86E-05

	Ethylbenzene 
	0,2
	2,31E-07

	Fluorine 
	1
	7,46E-03

	Lead
	1
	5,37E-04

	MCPA (chlorinated herbicide)
	0,05
	1,69E-05

	Mecoprop (chlorinated herbicide)
	0,01
	7,02E-06

	Mercury
	1
	3,54E-06

	MBTE (methyl tertiary butyl ether)
	1
	8,62E-06

	Naphthalene
	0,05
	2,18E-06

	Nickel
	0,8
	4,77E-04

	Noniphenol
	0,05
	1,94E-07

	Organic tin compounds
	1
	9,58E-07

	Pentachlorophenol
	0,5
	3,53E-04

	Phenol
	0,01
	8,80E-07

	Phosphorus
	0
	1,28E-03

	Potassium 
	1
	1,02E+00

	Sodium
	1
	1,97E+00

	Trichloroethylene
	1
	1,25E-07

	Toluene
	0,2
	1,36E-06

	Xylene
	0,4
	1,76E-06

	Zinc
	0,3
	6,65E-03


*A value of 1 means that there is no reduction in concentration.
