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1. INTRODUCTION 

 
This technical report aims to illustrate and describe in detail the definition of the supply 

basin for the types of waste to be recovered within the biomethane plant powered by 

FORSU, waste from the agri-food industry and agricultural by-products to be located in the 

industrial area of the Municipality of Ravanusa (Ag). 

 
 

 
2.  TYPES AND QUANTITIES OF WASTE MANAGED 

 
The plant in question will introduce a diet based on the use of the organic fraction of 

municipal solid waste collected separately, agro-industrial waste, and plant waste from the 

maintenance of green areas and/or forestry. This will be used to produce biogas, which, once 

properly purified, will be fed into the national distribution network. 

 

 
2.1  Power Plan 

The following table shows the power plan developed for the Ravanusa biomethane gas plant. 
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Piano di alimentazione 

 

Biomassa CER Quantitativi [t/anno] 

Rif. Biodegradabili di cucine e mense 

(FORSU) 

20 01 08  
40.000 

- Rif. Prodotti in agricoltura, 020101 020102 020103 
 

orticoltura, acquacoltura, 020201 020202 020203  

selvicoltura, caccia e pesca, 

trattamento  e  preparazione  di 

020301 020302 020304 

020501 020601 020602 
10.000 

alimenti (scarti agroindustria) 020701 020702 020704  

-  Rifiuti  biodegradabili (scarti 
  

vegetali)  
200201 

5.000 

  
Totale 55.000 

 
 
 

 

2.2  Supply System 

To ensure the technical, economic, and environmental sustainability of the biomethane 

plant, it is necessary to design a dedicated supply system that is tailored to the specific 

characteristics of the area and maximizes the use of local resources (environmental 

proximity criterion). Indeed, the design approach was to prioritize the use of waste produced 

regionally, for example, to address the lack of facilities for the recovery of OFMSW and other 

waste requiring treatment. This choice was made considering the fact that this is a recovery 

plant whose scope (considering a 70 km buffer) includes municipalities in several Sicilian 

provinces, specifically the provinces of Palermo, Catania, Agrigento, Caltanissetta, Ragusa, 

and Enna. 

For the purposes of this document, we limit ourselves to the analysis of the productions of 

the provinces of Agrigento (with the exception of the municipalities of Sciacca, Ribera, 

Menfi, Sambuca di Sicilia, Realmonte, Siculiana, Cattolica Eraclea, Bivona, Caltabellotta, 

Cianciana, S. Biagio Platani, Montevago, Alessandria della Rocca, Burgio, 
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Montallegro and Calamonaci), Ragusa (excluding the municipalities of Pozzallo and Ispica), 

Enna, and Caltanissetta. The area of these five provinces, which falls within the 70 km 

buffer, includes approximately 940,000 inhabitants. 

The biomass supply system for the Ravanusa (Ag) plant has been implemented through 

three different channels: 

 

• OFMSW from municipal solid waste collection; 
 
• Plant waste from garden maintenance; 
 
• Residual waste from agricultural and food sources. 

 
 

 
2.2.1 The bioenergy supply chain 

 
The bioenergy supply chain was designed following the criteria proposed by the International 

Energy Agency, taking particular account of potential biomass production at the local level. 

The design and structuring of the bioenergy supply chain for the Ravanusa plant is based on 

the preliminary coordination of a complex series of relationships across the region, in order 

to achieve a balance, on a local scale, between supply and demand for biomass that can be 

used for energy production. 

The bioenergy supply chain's contribution was maximized by keeping collection, processing, 

and use activities local and by favoring a plant size capable of absorbing the biomass supply 

on a local scale. 

The bioenergy supply chain is eco-sustainable because it is "short" (in space) and "short" (in 

time), guaranteeing a positive energy balance (biomethane) and overall negative or zero CO2 

production. 

 
2.2.2 Sustainable management of the supply basin: 

The planned biomass plant will use as its production source FORSU from an area of southern 

Sicily, comprising 79 municipalities and a population of approximately 940,000, with an 

expected average annual production of 
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Organic fraction from MSW alone (F.O.R.S.U.) equal to approximately 100,213 tons, 

calculated based on a regional average of 109.61 kg/inhabitant per year (source: ISPRA 

Report 2024). 

The energy conversion plant will be operated using OFMSW or agro-industrial waste and/or 

by-products transported within a 70 km radius of the plant (definition of short supply chain 

expressed in Article 1, paragraph 382 of Law No. 296/2006, as amended by Article 26, 

paragraph 4bis of Law No. 222/2007). 

 

 

Figure 1: Territorial diagram of the supply basin of the OFMSW constituting the biomass to produce energy in the 

plant planned in Ravanusa (AG). 

 
 

 

2.2.3 Waste from agriculture and the agri-food industry 

The area where the plant is planned to be built is characterized by the presence of several 

agri-food industries. The affected area also includes several other 
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Agricultural processing companies. Based on information gathered from these 

facilities, annual waste production for energy recovery well exceeds 10,000 tons. 

3. ACTIVE SYSTEMS IN THE TERRITORY CONSIDERED BY THE PROJECT 

 
According to the ISPRA waste collection report for the year 2024, there are 23 active composting 

plants and 2 energy recovery plants in the regional territory; 
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The total quantities treated in the region in 2023 were 528,000 tons, of which 322,000 tons were 

OFMSW and 75,000 tons were green waste. 

Based on the above, it is deemed absolutely necessary to build biomethane production plants as, 

from an environmental, economic, and overall sustainability perspective, they offer far greater 

performance than traditional composting plants. 

In the area covered by this project, there are currently two active plants with a total annual 

production of 24,131 tons. The aforementioned quantities include partly OFMSW, partly plant waste, 

and partly residual sludge. 
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Without further considerations on the different plant design (composting plants are now considered 

obsolete from a technical and environmental point of view and poorly performing from an energy 

and therefore economic point of view and almost all have been modernised by converting to 

anaerobic systems), from the data shown above there is absolute sustainability from the point of 

view of 
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given the availability of organic matrices produced domestically in the area covered by the project. 

4. TECHNOLOGICAL SOLUTION 

 
Pretreatment 

To create the conditions for optimal wet anaerobic digestion (WAD) operation, the waste fed to the 

plant must be appropriately treated to obtain a homogeneous, pumpable aqueous solution that is, as 

far as possible, free of non-biodegradable materials that could create problems with plant 

management and maintenance. 

The pretreatment consists of: 

 

• bag opening, 

• iron removal 

• pulping and homogenization, 
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• size control, 

• separation of lightweight aggregates and plastics, which includes the following 

functions: 

• washing of waste products 

• recovery of water for the process. 

inert material separation system within which the functions of 

• Aggregate separation 

• Aggregate washing. 

 
Pretreatment is capable of processing municipal waste feed with a dry matter content of up to 80% 

DM and a minimum of 80% putrescible organic matter. 

Requirements and advantages of the pretreatment technology solution 

The application of anaerobic digestion technology to municipal waste can be achieved effectively if 

the organic content of the waste is transformed into a homogeneous product suitable for the growth 

of anaerobic bacteria. Therefore, the results achievable with anaerobic digestion in terms of 

degradation efficiency, biogas production, operational stability, and the production of high-quality 

compost will depend on the pretreatment's ability to minimize waste and the organic matter it 

contains and its ability to create a homogeneous pulp that remains consistent over time, even as the 

conditions of the waste feed vary. 

 
Anaerobic digestion 

 

 
Anaerobic digestion refers to the biological process of an organic substrate conducted in controlled 

reactors in the absence of oxygen. 

Wet anaerobic digestion is the most established and widespread technique and requires that the 

substrate fed to the reactor has a dry matter concentration of less than 15%. 

In European Mediterranean countries such as Italy, the substrate has a high water content, ranging 

from 70% to 80% by weight, especially in summer due to changes in consumer food consumption and 

the increase in fruit and vegetable waste (watermelons, melons, tomatoes, vegetables, various fruits, 

etc.). 

Furthermore, during the anaerobic decomposition process, the dry matter is transformed into soluble 

compounds in the hydrolysis phase and subsequently into 
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methane, reducing the dry matter concentration in the reactor to less than half its 

original concentration. 

For this reason, the wet process allows for stable and homogeneous operating 

conditions, facilitating management and efficiency. 

The wet anaerobic digestion process is carried out under mesophilic conditions at a 

temperature of 36-42°C. 

 
Composting 

In general, the digested sludge produced by the methanization phase may not be fully 

stabilized due to the short residence time in digestion reactors. 

To this end, a subsequent aerobic stabilization phase must be included, aimed at 

completing the degradation of the organic matter and achieving sanitization of the 

material. 

 
Biogas Valorization 

Biogas production in an anaerobic digestion plant is generally constant, as the 

organic substrate is fed continuously. 

Biogas production occurs within the digesters with a pressure range of a few mbar. 

The biogas produced in the plant is sent to the purification system for the production of 

biomethane, with chemical and physical characteristics similar to those of natural 

gas. 

Recovering the energy contained in waste as biomethane is the best option currently 

available: 

Biomethane is a programmable source; 

It is the most efficient waste-to-energy conversion system for automotive use; It 

does not concentrate combustion emissions (from engines) in a single point. 

Biomethane grading 

The purification plant will be powered by biogas produced by anaerobic digestion, 

producing biomethane for use in grid-fed transport. The plant has an estimated 
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capacity of approximately 4.5 million cubic meters of biomethane.  

 

This plant consists of two main components: 
 

 Unit of upgrading 
 compression system for network emission by means of a bonbalaio wagon 
 liquefaction system (as an alternative to feeding into the grid) 

 
 

Wastewater Treatment 

The digestate from the biodigestion process will be treated on site. The digested liquid will arrive 

with a dry matter content of 4.7%. Passing through a separator and then a centrifuge, the dry 

matter level will be lowered to 1.5-2%. 

The treatment plant for the liquid fraction of the digestate was sized based on the overall 

mass balance, which estimates the anaerobic digestion plant will receive 80,000 tons of 

biological waste and by-products per year. 

Discharge is planned in compliance with the requirements of Table 3 of Annex V of Legislative 

Decree 152/06 into the existing sewer system, which will transport the wastewater to the 

nearby consortium treatment plant. 

The sludge from the various process stages will be partly returned to the top of the 

composting line and partly sent for disposal. 

 
5. CURRENT STATUS OF ACTIVITY 

 
As of the date of writing this report, the implementation status of the initiative is as follows: 
 

1. The special purpose company RADICI ECOLOGIA SRL was established 

 

2. Radici Ecologia srl is the assignee of the land in the Ravanusa industrial area (surface 

area 35,000 m2); 

3. he authorization process is underway; on December 9, 2025, the second conference of 

services was held to enable the CTS to issue the EIA provision. The opinions received 

are favorable (Municipality, IRSAP, SRR Ag/4, and Fire Brigade), ARPA has requested 

additional information regarding water management (which must be submitted by the 

end of January 2026), and the Regional Superintendency has stated that it does not 

need to issue an opinion as the site falls within an industrial area. The other invited 

bodies have not issued opinions. 

4. . Authorization is expected to be obtained within the first half of 2026. 
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