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The LIFE Ecodigestion 2.0 project
addresses two major challenges: the
reduction of greenhouse gas
emissions and the need for efficient
waste management, particularly in the
agri-food sector.
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1. Project Background

Co-funded by
the European Union

LIFE Ecodigestion 2.0 builds upon the
achievements of the previous LIFE
ECOdigestion project (LIFE13 ENV/ES/000377)
and addresses two critical environmental and
operational challenges:

e The significant greenhouse gas (GHG)
emissions associated with energy
generation.

e The environmental burden posed by the
underutilisation of organic waste streams in
agri-food and livestock sectors.

The project focuses on the integration of an

innovative automated control system to
optimise the co-digestion of sewage sludge

with organic waste (mainly agri-food waste and
manure) in wastewater treatment plants
(WWTPs). This approach not only increases
biogas production but also aligns it with real-

time energy demand, thus enhancing
operational efficiency and supporting the
circular economy.
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2. Project Objectives

The overarching objective is the real-scale demonstration and
validation of an automated co-digestion control system that
enables on-demand biogas production using a mixture of agri-
food waste and sewage sludge.

Specific goals include:

e Increasing the treatment capacity of WWTPs by integrating
co-substrates.

e Enhancing biogas yield by optimising the mix and dosage of
co-digested materials.

e Reducing GHG emissions by valorising organic waste.

e Contributing to EU objectives under the Circular Economy .
Action Plan and Renewable Energy Directive.

Contribute to
EU Climate
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3.Implementation and
Demonstration

LIFE Ecodigestion 2.0 was implemented at the Quart-Benager
WWTP in Valencia, Spain, and is planed to be replicated at the
Coimbrao WWTP in Leiria, Portugal. The project scales up a
prototype technology developed in the earlier LIFE ECOdige stion
project and the technology allows for the automated control o f
organic waste dosage in anaerobic digesters, ensuring that
biogas production can be aligned with energy demand in real
time.
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4. Key Results and
Technical Achievements

Biogas Production and Energy Optimization: One of the key focu S
areas of LIFE Ecodigestion 2.0 is optimizing biogas product ion in
WWTPs by improving the co-digestion of organic waste and
sewage sludge according with the real biogas demand.

Unfortunately, the project has been affected by the flooding ca used
by the DANA on October 29 2024, so it has not been able to be
completed. Using the simulation module of the tool in the real p lant

during 2 years, some foreseen results have been achieved.

INDICATOR ACHIEVED VALUE

Agri-food waste and 2,576,964.36 tonnes
manure treated

Increase in waste
treatment capacity

+137% compared to baseline

Biogas production increase due

to co-digestion +41%

Biogas produced 2,195,438.73Nm 3/year

Energy generation (from CH4) 7,606 MWh/year

GHG emissions avoided 12,550 tonnes CO  -eq
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4.1. Key Performance Indicators
(KPIs)

4.1.1. Waste Management

e During the demonstration in Spain, the annual
production of 02 01 waste (from agriculture,
horticulture, aquaculture, forestry, hunting and
fishing) in the Valencian Community was
approximately 2,600,000 tons/yeatr.

e After the project, the Quart-Benager WWTP will be
able to treat 23,036 tons/year via anaerobic
digestion.

e Beyond 3 years (After-LIFE), it is expected that all
anaerobic digestion plants of Global Omnium (6
plants) will use the toaol, treating 164,250
tons/year.

e |n Portugal, during replication in the Leiria region,
the total mass of inadequately managed pig manure
was estimated at 1,046,256 tons/year. After 3
years, the tool implemented in Coimbréao will treat
102,200 tons/year.
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4.1. Key Performance Indicators
(KPIs)

4.1.2. Renewable Energy Production
By the end of the project, renewable energy production
from biogas at Quart-Benager will be:
e 5,608,618 kWh/year in boiler (50%)
e 1,997,849 kWh/year in cogeneration engine (50%)
e Total: 7,606,467 kWh/year

During After-LIFE, biogas production is expected to
reach 15,654,042 m 3/year, resulting in:

e 14,245,178 kWh/year in cogeneration

e 39,990,885 kWh/year in boiler

e Total: 54,236,063 kWh/year

e Total energy production expected during the
three years of After-LIFE: 162,708,189 kWh
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4.1. Key Performance Indicators
(KPIs)

4.1.3. Air Emissions
Based on the selected emission factors:
e SQO- at project start: 3,238 kg/year
e SQO- at project end: 3,077 kg/year
SO- after 3 years: 0 kg/year
e NO at project start: 14,671 kg/year
NO at project end: 13,942 kg/year
NO after 3 years: O kg/year

The original proposal projected:
e 6,465 kg/year of NO
e 8,977 kglyear of SO

Achieved NO e reductions were greater than expected,
while SO reductions were lower, partly due to updated
emission factors based on the current renewable-
heavy Spanish electricity mix.
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4.1. Key Performance Indicators
(KPIs)

4.1.4. Avoided CO e+ Emissions
At  Quart-Benager WWTP, renewable energy
production was:

e 5,167,917 kWh/year at the beginning

e 7,606,467 kWh/year at the end

e 29,236,987 kWh/year After-LIFE
It iIs considered that After-LIFE energy will be 100%
renewable, so no CO < emissions from energy use will
occur.

Using a factor of 0.103 kg CO </kWh, the avoided
emissions are:
e From renewable energy: 4,802.85 tons CO  e/year
e From waste digestion: 12,298.41 tons CO  e/year
e Total: 17,101.26 tons CO e/year, close to the 24,343
tons CO e-eqg/year projected in the proposal
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4. Key Results and
Technical Achievements

Biogas consumption in WWTP
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Comparison of predicted and target biogas production over t Ime
The graph illustrates the alignment between the predicted biogas
production and the target biogas demand curve achieved thro ugh
the automated co-digestion control system implemented in L IFE

Ecodigestion 2.0.

The flare of biogas is minimal due to the good fit between
production and demand.

This level of precision allows WWTPs to stabilise energy self-
sufficiency and minimise energy surplus or shortfall, makin g
energy production more responsive and efficient.

These results are referd to the manually operation of the tool :
introducing the predicted wastes and mixes according to the
biogas demand by the operator, but without operating in an
automated manner, which is a pending objective to be addressed

for After-Life tasks.
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5. Key Action
Improvements

Waste Treatment and Valorisation

The project promotes the transformation of agri-food waste
into energy optimisation, resource reuse, and reduction of
greenhouse gas emissions. This philosophy is realised through
the valorisation of agro-food waste via anaerobic digestion

(codigestion) and the production of renewable energy in the
form of biogas.

KEY IMPROVEMENTS OBTAINED

+47% biogas production through optimised waste dosing and mixtures

Renewable energy production reduces 251 t CO * eglyear

+137% codigestion capacity

Biogas boiler reduces natural gas use, avoiding CO * emissions

Improved waste storage and dosing reduces 12,298 t CO * egl/year

Higher quality digested sludge with lower metals, suitable for fertilizer

WWTP energy self-sufficiency up to 7,606 MWh produced more

Biogas production optimized to energy demand and storage

Anaerobic codigestion controlled via metabolic models
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6. Monitoring and
Evaluation

As the pilot plant could not be used for the flooding
demonstration, the tool was used offline in parallel with its
development. Although most of the modules were functional,
they could not be operated automatically. The tool was used to
obtain the waste dosing results by entering the available
cosubstrates and the biogas requirements of the real WWTP.
These doses were calculated offline by the tool and applied
manually in the actual plant to adjust biogas production.
Throughout the project, the biogas yield, the organic loading
rates, the characteristics of the waste input and the energy
outputs were continuously monitored. The control system
demonstrated high reliability in real-time decision-making
regarding waste input management.

The evolution of biogas production closely followed energy
demand curves, thus validating the technology’s ability to
stabilise energy self-sufficiency and reduce reliance on external
energy sources.
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/. Replicabllity and
Transferabllity

The first works of validation at WWTP with confirms the
robustness of the system. The project developed a Replication
Plan highlighting the conditions necessary for scaling:

e Minimum plant size and digestion capacity.

e Availability of compatible co-substrates (especially livestock
manure and agri-food waste).

e Regulatory frameworks supporting renewable energy
integration and waste valorisation.

According to the Replication Plan
e Over 5,400 WWTPs in the EU operate anaerobic digestion
units.
e Full deployment of this technology could generate up to
58,000 GWh/year and reduce 66.2 million tonnes of CO .-
eg/year.
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8. Replication and Long-
Term Impact

The technology demonstrated in LIFE Ecodigestion 2.0 is scalable
and adaptable to various contexts:

e Short-Term (1-2 years): Pilot projects and training programs to
facilitate technology adoption.

e Mid-Term (3-5 years): Territorial expansion and technical
adaptations to suit different WWTPs.

e Long-Term (>5 years): Integration into policies,
Institutionalization, and international scaling.
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The table below shows the number of wastewater treatment plants
(WWTPSs) operating in each autonomous region of Spain, highlighting
the widespread potential for replicating the LIFE Ecodigestion 2.0
technology across the country.

Autonomic Regions WWTPs (Unit)
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O.Conclusion and
Recommendations

LIFE Ecodigestion 2.0 has proven that integrating
automated co-digestion technologies in WWTPs
is  both  environmentally beneficial and
economically viable.

To ensure sustainable replication:

e Policy Support: Incorporate co-digestion
technologies into national and EU waste
management and renewable energy policies.

e Financial Incentives: Provide  funding
mechanisms to support the adoption of such
technologies.

e Stakeholder Engagement: Foster
collaborations between public authorities,
private sectors, and research institutions.

The consortium remains committed to
continuing the development and monitoring the
post-project impact and supporting further
implementations across Europe.
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The content of this deliverable reflects the views only of the authors
and the European Commission or other institutions of the European
Union are not responsible for any use that may be made of the

information contained therein.
LIFE19 Project ENV/ES/000098
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Project partners

LIFE ECOdigestion 2.0

Company Name:

GLOBAL OMNIUM

AGUAS DO CENTRO
PORTUGAL

FINNOVA FOUNDATION



