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Project aims
Novafert

» To demonstrate the technical, economic, and environmental
% feasibility and safe use of a wide portfolio of alternative fertilising

products from different waste streams

J
» To promote their use and increase the awareness of their benefits
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NOVAFERT methodology
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WP2 Objectives @

Novafert

Three main objectives of WP2 (M1-M32):

* Develop a common method for environmental assessment of alternative fertilising products' production,
storage, distribution and application

« Demonstration of the environmental performance of producing and using alternative fertilising
products by a common PEF compliant methodology

» Development of validated ILCD compliant datasets

Review meeting, May 24, 2024, Onlin



T2.1.-Mapping of available LCA guidelines and standards to
environmentally assess the production and application of alternative

fertilising products (LUKE, UVIC and MEERI)

« Compilation and comparative assessment of:
. the normative framework: Product Environmental Footprint (PEF), Environmental product declarations
(EPD), International Standardization Organization (ISO) and Other Standards for bio-based products
. Development in specific category rules (PEFCRs, EPDs) of other similar sectors (beer, flowers production
or fertilisers) ISOs)Product Category rules (beer, fertilisers)
. Scientific literature: Reviews (Egas et al (2023) and Tanger et al (2022)) and papers

« Critical analysis oriented to specific methodological decisions such as the functional
unit, system boundaries, allocation schemes, inventory, carbon modelling
highlighted the most critical points of controverse and potential solutions for PEF
integration as well

« Other activities to get feedback from LCA community :
 Topical discussion at SETAC23 “Environmental assessment of Biobased fertilizers application from
agronomics, ecotoxicology and life cycle assessment perspectives. The story of three worlds that
should not be so far”
» ESNI 2023 Workshop “Towards a harmonized approach on sustainability assessment of nutrient
recovery pathways: setting LCA methodological priorities”

e Results in Deliverable 2.1

2.2.3 Relevant IS0 standards and guidelines in LCA

The ‘COMMISSION RECOMMENDATION (EU) 2021/2279 of 15 December 2021 on the use of the

Environmental Footprint methods to measure and

f products and
of:

the life cycle
‘is structured compiled on standards and guidelines

mert of the e cycle greeshouse gas emissions of goods and senicet

Table 3. Environmental Product Declaration (EPD)
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EPD documents

Declared unit (or functional unit)

The compiled basic guideling

SCAM Organo-mineral fertiizers

The functional unit is the production and use of 1000 kg of

PUSRI Prill Fi
methodology outlined in the PEI USRS Pilled Urea Fortitoar

er and ts packaging

and their product group, a PEF-c Nitrea Prilled Urea Fertilizer

and its packaging

several specific standards and ¢ DDURAMON 26 PLUS

standards and guidelines used t
for biol

The dedlared unit is 1000 kg of product and its packaging. The
reference flow is defined at the customer gate, at the shelf or the
retai at the market place.

Microquel Amin Cuaje

The

red unit is 1000 kg of product and its packaging. The
reference flow is defined at the customer gate, at the shelf or the
retailer or at the market place

Additional standards and guidel

DICHIARAZIONE AMBIENTALE DI PRODOTTO DI
BIOSTIMOLANTL, FERTILIZZANTI € MICRONUTRIENT!
ORGANO MINERALI SOLIDI E LIQUIDI

with its packaging

For all solid products under study, the declared unit is 1000 kg

Mineral Fertilisers from TIMAC AGRO

The dediared unit is 1 ton of fertiliser, packaging included.

Beer Packed water
Dairy Pasta

Decorative paints Pet Food

Household liquid laundry electricity

Hot and cold water supply pipe systems

Rechargeable batteries

Intermediate paper product

T-shirt

Feed for food producing animals

Thermal insulation

T equipment

Uninterrupted Power Supply

Leather

Wine

Metal sheets
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T2.2 Mapping of other relevant environmental/sustainability (UVIC-
LUKE)

* Main goal was to map out the available standards to assess the environmentally Novafe rt

relevant aspects not well covered by LCA methodology.
. . Table 5. Terms of queries for the main sentence. For crossing both queries the operator AND was used that is, a term
. Affections to soil each query had 1o be contained i the publication o be consdered

H Terms of BBFs Terms of environmental impacts Jents
° C a r bO n Seq U eSt ra t I O n OR ("bio-based fertili*", "biobased fertili*", “recycling derived fertili*",  OR (“environmental impact*”, “environmental assess*
. . . “nutrient recovery”, “waste-based fetili*” "alternative fertili*", “waste- “environmental indicator*", “environmental analys* 800
° B | od ve rSIty to-fertili*", “nutrient recycling”, “recycled fertili*, ‘recovered “environmental metric*”)
nutrient”, “recover® nitrogen®, “recover® phosphorous®, “recover* 700

carbon”, “fertili* product”, "fertili* products™)

. Pollutants (heavy metals, pathogens, emerging pollutants such as PFAS and microplastics)
. Others such as the odour

*  The mapping included the parameters and methods for measuring them since
chemical analysis to earth observation systems.

»  The main conclusions of the literature as well as the potential controversies were as
well compiled.

« The analyses began with a bibliometric analysis to systematised the compilation of Pigure 1. Overalproducton o scentc production sbout enironmentalconcems of BBFs.
literature. Moreover, other standards and reports from the United nation (UN) or B T TS P B S
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. efficiency of sod nut
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2 et sl mgnar
al 2020 Makais-Landey et al 2019: Cerne et al. 2019.
Sigurnjak et al. 2016.

Egle et & 2015; Robles et al 2020 Antonies et ol 2012,
Wang et . 2004; Keihenbiht Zou et al 2021; Siwal et ol
2021; Karin et al. 2022, Gilingham et al. 2022. Rizzioh et ol
y Negatie 2023; Kiani et al 2023; Zabaleta and Rodic 2015; Abvarez
develop specific frameworks and datases 1o assess them to Gonzilez et o 2023 Zibo et al 2022, Preisner et al 2022

« Other activities to get feedback from LCA community : Sl R

« ESNI 2023 Webinar“Biogenic Carbon accounting modelling in bio-based fertilisers: State ol S8 ctbr s o b o L o s et 22 s S 2 G

Soquaitration wirious land mansgement mesnsed (09 ploughing). Thamiors, ooy L 2023 Liv et al 2023 Egene et al. 2022

of the art, limitations, and global trends towards the integration of realistic modelling in S L

” Biodrersty Assessing the impacts caused by B8F3 on biodwersty is crucial Suleiman et ol 2020, Zou et 8l 2021; Kasm et al 2022
due 1o the potentisl effects on ecosystem stabiity and Gillingham et L 2022: Kiani et al 2021
functioning such as changes in soil microbial communities

Their presence i related 10 the secondary raw materials qualty
Organc and the transformation processess. Their application may lead to Egle et al. 2015; Robles et al 2020; Albihn et al 2007.
emerging bioaccumulated soil, uptaken by the crop or leached 10 the  Negative Suleiman et al. 2020, Karim et al. 2022 Gonzblez et al 2023
Oes contaminants  groundwater. causing potentially severe risks to human health Ziio et al. 2022 Preisnes et al 2022
and the environment

The use of B8Fs can introduce microplastics o 1ol and water
Microplastics  causing important damage 1o human heaith and affecting  Negative Santos et al 2018 Johansen et al 2023
ecosystem services. Plastics included in organic fertiisers could

e Results in Deliverable 2.1

be linked with soi alteration, accumulation on water reservoirs

and impact on biota.

Riva et al 2016 Zabaleta and Rodic 2015,

Review meeting, May 24, 2024, Onlin



irst bibliometric and literature review
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Initial search

Two queries crossing in a
main sentence in the Limited by
Title, abstract o
kaywords
Parcd 2000 to 2023

Environmental

concerns Abstracts review Final 'ist
identified and 114 articles
grouped
Terms of BBFs Terms of environmental impacts

OR ("bio-based fertili*", “biobased fertili*", “recycling derived fertili*,  OR (“environmental impact*”, “environmental assess*"
"nutrient recovery”, “waste-based fetili*" “alternative fertili*", “waste-  “environmental indicator*”, "environmental analys*",
to-fertili*", “nutrient recycling”, “recycled fertili*", “recovered “environmental metric*")

nutrient”, "recover* nitrogen”, “recover* phosphorous”, “recover*
carbon”, "fertili* product”, “fertili* products”)
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Non-LCA environmental concerns

Environment
al concern

Affections on soil
properties

Heavy metals

Soil carbon
sequestration

Biodiversity

Microplastics

Organic
emerging
contaminants

Novafert

N° of papers

Trade-off
sign

Description

Main issues
for LCA
adaptability

28

Positive and
Negative
(controversial)

They can improve
soil structure and
biological

activity. However,
there are also risks
associated with
decreasing efficiency
of soil nutritional
management.

-Soil complexity
-Limited
understanding of
long-term effect
-Limited
standardization of
methods and concepts
-Limited impact
assessment methods

18

Negative

The presence of
toxic
substances
secondary raw
material can
result in
damage to
ecosystems and
human health.

-Spatio-
temporal
variability
-Bioavailability
consideration
-limited fate
and transport
models
-LCIA methods
differ

8

Positive
(under
discussion)

Soil carbon
dynamics are
affected by BBFs
application as well
as various land
management
measures (e.g.

ploughing).

-Non consensual
methodologies
-Uncertainties in
the long-term
stability
-Variability of
soils and
pedoclimatic
conditions

8

Positive and
Negative
(controversial)

Soil structure and
xenobiatics could
alter ecosystem
stability and
functioning such as
changes in soil fauna
or soil microbial
communities.

-Spatial dimension
-Specific data needs
-Issues in
representing the
biodiversity
-Human-made
impacts effects
isolation

2

Negative
(magnitude under
discussion)

MP into soil and water
could potentially
damage human health
and ecosystem services
They accumulate on
water reservoirs and
impact on biota.

-Data availability and
reliability
-Analytical challenges
-Uncertainty in
environmental fate
-Impact assessment
limitations

Negative

Organic pollutants
(bio)accumulates in
the soil, can be
uptaken by the crop
or leached to the
groundwater. They
are a risk to human
health and the
environment.

-Analytical
challenges
-Spatio-temporal
variability
-Impact assessment
limitations

Negative

The detection of
odours may
indicate the release
of substances that
could be harmful
impacting the air
quality and human
health.

-Subjectivity
-No harmonised
method
-Data availability
-Chemical
heterogeneity
-Spatio-temporal
variability




Methodology was published in the NOVAFERT website (D2.2) survey
created to address the 7 main issues found (Accomplishment of M3)

Scope. The products code: CPAs proposed are common with mineral/fossil-based
fertilisers.

The representative product: the variability of products under the umbrella of BBF makes
difficult to create one unique representative product for the sector

The functional unit: The kg of BB could be a default unit easy to operate with. However, a
complementary unit to refer the main plant nutrient in the BBF will ease the comparability
(i.e. 1 kg of N).

The system boundaries: For the present version, the system boundaries cover from the
secondary raw materials until the retailer. Application/use phase modelling are variable and
depend on the use-application methods (and several parameters such as the weather).Use
phase modelling and emission factors are as well recommended for the inclusion in the PEF
framework.

Burdens allocated from the secondary raw materials: waste and products dichotomy
affects importantly in the allocation of upstream burdens.

An adaptation of Circular Footprint formula is proposed though under discussion. This
point method has been highly criticised and incoherent with the ISO standards.

The emission factors for BBFs are proposed based on their chemical characteristics.
Nonetheless, some of them lack robust field tests.

T2.3 Definition of a unified compliant methodology to implement LCA for the
environmental assessment of alternative fertilising products (LUKE and UVIC)

Novafert

« Gain insights into EU bio-based fertilizer
technologies and key inputs.
« Define the scope for the literature review.

Review D1.1 Report

N
\\

+ Identify important technologies and raw materials.

Survey Scientific Literature + Explore LCAs in peer-reviewed publications,

/" + Examine guides of LCA, PEF and PEFCR, and main LCA standards.
Review EU Commission Guidelines / + Establish the context of EU Commission instructions.
+ Identify applicable guidelines for biomass based products

/- Analyze scientific articles on LCA modeling.

Critical Analy5|5 within S . Incorporate relevant LCA methods.
NOVAFERT /

/" + Find commonalities in LCA approaches.
+ Ensure alignment with official standards.
+ Address methodological gaps.

N Align with Official
Standards

_Develop /* + Create a cohesive PEF proposal grounded in scientific literature, PEF - guidance, and 1SO
Cohesive PEF standards
Proposal

TR
@ W
Novafert

Novafert Section 1: PEF-wise PCR method for

BBFs (Cradle to Gate)
D2.2 - PEF-wise PCR methodology to e
imploment LCA for the eavironmental This document is based om £C s Product Emvironmental
assessment of alternative fertilizing Footprint guidelines (2021).

products - 1° version (for public All text marked in blue is directly from the guidance
consultancy) document
Al text addwions
Boxes marked with red are suggested development needs

EREE

Direct link to the
methodology and the survey!




Thank you!

Novafert

Keep posted to see the final results!

Jorge Senan-Salinas, PhD
Jorge.senan@uvic.cat
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See you at 15:25
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