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CMC requirements for compost
CMC 3: COMPOST
 1. An EU fertilising product may contain compost obtained through aerobic composting of exclusively one or more of the following input materials: (a) bio-waste within the meaning of Directive 2008/98/EC resulting from separate bio-waste collection at source. 
(b) derived products referred to in Article 32 of Regulation (EC) No 1069/2009 for which the end point in the manufacturing chain has been determined in accordance with the third subparagraph of Article 5(2) of that Regulation. 
(c) living or dead organisms or parts thereof, which are unprocessed or processed only by manual, mechanical or gravitational means, by dissolution in water, by flotation, by extraction with water, by steam distillation or by heating solely to remove water, or which are extracted from air by any means, except:
 — the organic fraction of mixed municipal household waste separated through mechanical, physicochemical, biological and/or manual treatment.
— sewage sludge, industrial sludge or dredging sludge, and 
— animal by-products or derived products falling within the scope of Regulation (EC) No 1069/2009 for which no end point in the manufacturing chain has been determined in accordance with the third subparagraph of Article 5(2) of that Regulation.
(d) composting additives which are necessary to improve the process performance, or the environmental performance of the composting process provided that: 
(i) the additive is registered pursuant to Regulation (EC) No 1907/2006, with a dossier containing: 
— the information provided for by Annexes VI, VII and VIII to Regulation (EC) No 1907/2006, and
— a chemical safety report pursuant to Article 14 of Regulation (EC) No 1907/2006 covering the use as a fertilising product, 
unless explicitly covered by one of the registration obligation exemptions provided for by Annex IV to Regulation (EC) No 1907/2006 or by point 6, 7, 8 or 9 of Annex V to that Regulation, and 
(ii) the total concentration of all additives does not exceed 5 % of the total input material weight; or 
(e) any material listed in points (a), (b) or (c) which: 
(i) has previously been composted or digested, and 
(ii) contains no more than 6 mg/kg dry matter of PAH16.
2. The composting shall take place in a plant: 
(a) in which production lines for the processing of input materials referred to in point 1 are clearly separated from production lines for the processing of input materials other than those referred to in point 1, and 
(b) where physical contacts between input and output materials are avoided, including during storage. 
3. The aerobic composting shall consist of controlled decomposition of biodegradable materials, which is predominantly aerobic, and which allows the development of temperatures suitable for thermophilic bacteria as a result of biologically produced heat. All parts of each batch shall be either regularly and thoroughly moved and turned or subject to forced ventilation in order to ensure the correct sanitation and homogeneity of the material. During the composting process, all parts of each batch shall have one of the following temperature-time profiles: — 70 °C or more for at least 3 days, 
— 65 °C or more for at least 5 days, 
— 60 °C or more for at least 7 days, or 
— 55 °C or more for at least 14 days. 
4. The compost shall contain: 
(a) no more than 6 mg/kg dry matter of PAH16,
(b) no more than 3 g/kg dry matter of macroscopic impurities above 2 mm in any of the following forms: glass, metal or plastics; and 
(c) no more than 5 g/kg dry matter of the sum of the macroscopic impurities referred to in point (b). 
From 16 July 2026, the presence of plastics above 2 mm within the maximum limit value referred to in point (b) shall be no more than 2,5 g/kg dry matter. By 16 July 2029 the limit-value of 2,5 g/kg dry matter for plastics above 2 mm shall be re-assessed in order to take into account the progress made with regards to separate collection of biowaste. 
5. The compost shall meet at least one of the following stability criteria: 
(a) Oxygen uptake rate: 
— Definition: an indicator of the extent to which biodegradable organic matter is being broken down within a specified time period. The method is not suitable for material with a content of particle sizes > 10 mm that exceeds 20 %,
— Criterion: maximum 25 mmol O2/kg organic matter/h; or 
(b) Self heating factor: 
— Definition: the maximum temperature reached by a compost in standardised conditions as an indicator of the state of its aerobic biological activity, 
— Criterion: minimum Rottegrad III (Regulation EU 2019).
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Table 1: Supplementary data for the case studies of Bio-Based Fertilizer (BBFs) as primary products
	[bookmark: _Hlk121913294]Reference
	Functional unit
	Sub product or scenarios
	Assessed impact categories
	Location
	allocation method for feedstock
	LCIA method

	
	
	
	GWP1
	AP2
	AD3
	ODP4
	POP5
	FEU6
	MEU7
	
	
	

	(Ahlgren et al., 2008)
	1 kg N
	Salix (as biomass feedstock)
	0.3*
	0.00075*
	
	
	
	
	
	Mälardalen region of Sweden
	Environmental burden reported, economic allocation approach
	 IPCC (2001),  Lindfors et al. (1995)

	
	
	Straw (as biomass feedstock)
	0.1*
	0.00065*
	
	
	
	
	
	
	
	

	(Gilbert et al. 2014)
	1 kg NH3 
	 
	0.67
	
	
	
	
	
	
	UK
	Feedstock seems to be a waste
	n.d.

	(Pradel and Aissani 2019)
	1 kg of P 
	 
	
	
	
	
	
	
	
	france
	Environmental burden reported
	CML-IA

	(Linderholm et al. 2012)
	11 kg P 
	as Mineral P
	20*
	
	
	
	
	0.54
	
	Sweden
	Feedstock seems to be a waste
	IPCC 1995

	
	
	as Sludge
	-5*
	
	
	
	
	0.54
	
	
	
	

	
	
	as Struvite
	15*
	
	
	
	
	0.54
	
	
	
	

	
	
	as P from ash
	415*
	
	
	
	
	0.54
	
	
	
	

	(Hamedani et al. 2019)
	1 t biochar
	Willow (as biomass feedstock)
	-2089.65
	0.89
	-15,085.11
	2.37E-05
	-0.03
	8.06
	
	Belgium
	Environmental burden reported, but allocation do not reported
	IMPACT 2002+ and CML-baseline

	
	
	Pig Manure (as biomass feedstock)
	-466.56
	0.66
	2106.38
	1.00E-04
	0.02
	0.61
	
	
	
	

	(Wu et al. 2013)
	1 t manure
	 
	23.4
	
	
	
	
	
	
	USA
	Environmental burden and allocation are reported
	n.d.

	(Avadí 2020)
	1 t product 
	Average compost of green waste, biowaste, sludge, manure, slurry
	701
	
	
	
	
	
	
	France
	Feedstock seems to be a waste
	ILCD 2011 Midpoint+ v1.10, IPCC 2017

	
	
	Digestate, of biowaste
	160
	
	
	
	
	
	
	
	
	

	
	
	Digestate, of sewage sludge
	320
	
	
	
	
	
	
	
	
	

	
	
	Sludge, anaerobically digested and centrifuged
	1189
	
	
	
	
	
	
	
	
	

	(Pergola et al. 2018)
	1 t compost
	 
	231.268
	0.111
	9.64
	0
	0.063
	0.055
	
	Italy
	Feedstock seems to be a waste
	IPCC 2006

	(Vijay Anand et al. 2018)
	1000 L Gracilaria seaweed 
	 
	54.9
	0.261
	
	1.30E-06
	0.228
	0.012
	0.078
	India
	Environmental burden reported, but allocation do not reported
	ReCiPe 

	(Kjerstadius et al. 2017)
	1capita yearly load of food waste, blackwater and greywater 
	Source separation system
	-36.6
	
	
	
	
	0.57
	3.82
	Sweden
	Feedstock seems to be a waste
	ReCiPe

	(Saer et al. 2013)
	1 t compost
	 
	221000
	104580.2
	
	2.44E-06
	
	
	162
	USA
	Feedstock seems to be a waste
	 TRACI 2

	(Colantoni et al. 2017)
	1 kg protein hydrolysate
	lupine grains
	0.586
	
	
	
	
	
	
	Italy
	Feedstock seems to be a waste
	software GEMIS 4.7 “Global Emission Model 

	
	
	leather wastes
	1.53
	
	
	
	
	
	
	
	
	

	(Ahlgren et al. 2012)
	1 t N
	Forest residues – integration in existing CHP
	4.7
	
	
	
	
	
	
	Sweden
	Environmental burden reported, economic allocation approach 
	IPCC (2007)

	(Sharara et al. 2019)
	1 t of manure ¡
	 
	166
	
	
	
	
	1.67
	0.47
	
	Environmental burden and allocation are reported
	IMPACT World+ ,IPCCTier 1, v1.02 

	(Igos et al. 2017)
	1 m3 of wastewater ¡
	 
	
	
	
	
	
	
	
	n.d.
	Feedstock seems to be a waste
	n.d.

	(Spångberg et al. 2013)
	1.00 kg of plant- N, 0.88 kg of P, 225 kg (CaO) . 1097 kg mussels.
	 
	179
	13.5
	
	
	
	-16.06
	
	Sweden
	Environmental burden reported, but allocation do not reported
	CML 2001, IPCC 2007

	(Rufí-Salís et al. 2020)
	 446.6 g P
	Direct leachate recirculation
	5.5
	0.02 *
	
	
	
	0.001
	
	Barcelona-Spain
	Feedstock seems to be a waste
	ReCiPe 2016 v1.1 

	
	
	Chemical precipitation
	15.7
	0.075*
	
	
	
	0.006
	
	
	
	

	
	
	Membrane filtration
	26.8
	0.17*
	
	
	
	0.001
	
	
	
	

	(Temizel-Sekeryan et al. 2021)
	2 kg struvite 
	 
	7.08
	0.0406
	
	1.44E-06
	
	
	0.08
	Wisconsin, USA
	Feedstock seems to be a waste
	 TRACI 2.2

	(Struhs et al. 2020)
	50 t manure 
	 
	8642
	1.08
	
	0
	1.57
	0.848
	
	Twin Falls, Idaho, USA
	Feedstock seems to be a waste
	CML-IA 

	(Mohammadi et al. 2016)
	1 Mg of dry rice straw
	Rice straw-derived biochar in raw form
	2.85E-07
	
	
	
	
	
	
	North Vietnam
	Feedstock seems to be a waste
	IPCC 2006

	
	
	Rice straw biochar enriched with lime, clay, ash, and manure
	3.11E-05
	
	
	
	
	
	
	
	
	

	(Jeong et al. 2019)
	1 ha of application 
	NPK+ Composted manure
	2787
	
	
	
	
	
	
	Jinju, Gyeongnam, South Korea
	Environmental burden and allocation are reported
	n.d.

	(Hishinuma et al. 2008)
	Annual manure of 100 cows
	solid composting
	345900
	10100
	
	
	
	
	
	Japan
	Environmental burden and allocation are reported
	 JEMAI-LCApro

	
	
	solid and liquid composting
	625400
	18400
	
	
	
	
	
	
	
	

	
	
	biogas plant system
	86300
	13100
	
	
	
	
	
	
	
	

	(Amann et al. 2018)
	1 kg P
	 
	
	
	
	
	
	
	
	Austria
	Feedstock seems to be a waste
	CML 2001, IPCC 2007.

	(Bradford-Hartke et al. 2015)
	5 kg P
	Case 5- Dewatering struvite e
	-5
	
	
	-5.20E-05
	-0.001
	0
	-6.8
	Australia’s east coast
	Feedstock seems to be a waste
	CML, ReCiPe(H) 

	
	
	Case 6-brine struvite f
	20
	
	
	5.00E-05
	0.063
	0
	-6.3
	
	
	

	(Nemethy 2016)
	1 kg P
	 
	-20.1
	-0.271
	
	
	
	
	-0.067
	South Sweden
	Feedstock seems to be a waste
	CML 2002

	(Ishii and Boyer 2015)
	1920 m3 urine
	 
	
	
	
	
	
	
	
	University of Florida, USA
	Feedstock seems to be a waste
	 TRACI 2014 

	(Bisinella de Faria et al. 2015)
	1 m3 wastewater to be treated
	 
	
	
	
	
	
	
	
	
	Feedstock seems to be a waste
	ReCiPe 2008

	(Sena et al. 2021)
	1 m3 wastewater 
	 
	0.309
	0.0027
	
	8.52E-09
	
	
	7.81E-04
	Madison, WI USA
	Feedstock seems to be a waste
	TRACI 2.1, ReCiPe, CML-IA baseline and IMPACT 2002

	(Mbaya et al. 2017)
	1 m3 wastewater from new residential building-
	freshwater or toilet flushing+struvite production and nitrification
	0.006*
	
	0.8*
	
	
	
	
	 n.d


	Feedstock seems to be a waste
	CML 2000 

	
	
	Seawater For toilet flushing+struvite production and nitrification
	0.007*
	
	0.95*
	
	
	
	
	
	
	



1GWP (kg CO2 eq/FU), 2AP (kg SO2 eq/FU)	, 3AD (MJ/FU), 4ODP ( kg CFC-11 eq/FU), 5POP ( kg C2H4 eq/FU), 6FEU (Kg P eq/FU), 7MEU ( kg N eq/FU)
* Approximate numbers from the Figurs
n.d= not defined





	Table 2: Supplementary data for the case studies of Bio-Based Fertilizer (BBFs) as secondary products
	Reference
	Functional unit
	Sub product or scenarios
	
	Environmental Impacts 
	Location
	LCIA method

	
	
	
	GWP1
	Air-AP2
	AP3
	
	ODP5
	POP6
	FEU 7
	
	

	(Khoo et al. 2016)
	1 kg biochemical 
	To acetone
	5.25*
	 
	0.053*
	 
	 
	 
	0.014*
	 
	Ecoinvent database 

	
	
	To formic acid
	1.35*
	 
	0.031*
	 
	 
	 
	0.0139*
	n.d.
	

	
	
	To bio-methanol 
	2.74*
	 
	0.015*
	 
	 
	 
	0.004*
	 
	

	(Heller et al. 2003)
	1 ha of land 
	Biosolids (Syracuse)
	9.00E-06
	306.1
	 
	 
	 
	 
	198.5
	New York, USA
	Tools for Environmental Analysis and Management (TEAM), by Ecobalance

	
	
	Biosolids (Little Valley)
	8.50E-06
	115.2
	 
	 
	 
	 
	71.8
	
	

	(Ubando et al. 2020)
	1 kg TMB
	Open Pool cultivation system
	0.13
	 
	 
	 
	 
	 
	 
	Taiwan
	 ReCiPe 2016

	
	
	closed-type
photobioreactor 
	0.13
	 
	 
	 
	 
	 
	 
	
	

	(Fiorentino et al. 2014)
	1 ha land 
	Biodiesel 
	499.2
	 
	2.1
	4.9
	 
	0.1
	1.82
	Southern Italy
	CML 2001 and Cumulative Energy Demand (CED) 

	(Ubando et al. 2019) **
	1 MJ energy 
	Torrefaction
	 
	 
	0.196
	0.026
	2.28E-08
	 
	0.03
	n.d
	n.d



1GWP (kg CO2 eq/FU), 2 Air-AP (kg SO2 eq/FU), 3AP (kg SO2 eq/FU)	, 4AD (MJ/FU), 5ODP ( kg CFC-11 eq/FU), 6POP ( kg C2H4 eq/FU), 7FEU (Kg P eq/FU), 
* Approximate numbers from the Figures
n.d= not defined	

