
Dissemination Layman Report
June 2021

Management of Biomass Ash and Organic Waste 
in the Recovery of Degraded Soils: A Pilot Project 

Set In Portugal
LIFE14 ENV/PT/000369

2016-2021



Dissemination Layman Report
Management of Biomass Ash and Organic 

Waste in the Recovery of Degraded Soils: A 
Pilot Project Set In Portugal

“LIFE No_Waste project aimed to evaluate, demonstrate and 
disseminate the sustainable use of ash from residual forest 

biomass combustion (“biomass ash”) combined with organic 
materials (biological sludge from the pulp and paper industry or 

compost) to recover degraded soils from mining areas”

URL: lifenowaste.pt

PROJECT IMPLEMENTATIONPROJECT SCOPE AND OBJECTIVES

Overview of Project Activites: 2016-2021

To make better use of available resources present in current
waste streams of the pulp and paper industry, that could be used
to restore soil functionality towards a more circular economy

No_Waste is an European project co-financed by the European 
Commission within the programme LIFE, with a total budget of 

1,38 million euros.

Specific objectives:
v To develop and validate a technical

solution to prepare new soils
improvers using biomass ash and
organic materials

v To demonstrate their capacity to
recover degraded soils in mining
areas in Portugal

v To develop a technical framework
for the large-scale application of
new soil improvers, including risk
assessment protocols 2
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“An inventory by EDM, partner of the 
LIFE No_Waste, indicated that there 

are 199 degraded mining areas in 
Portugal in need of recovery. So far, 

the 35 remediation projects as well as 
several pre- and post-rehabilitation 

monitoring plans led to a public 
expenditure of >118 million euros.”

Ash  waste: Growing quantities of biomass 
ash is currently produced worldwide due to 
the increasing consumption of biomass in 
energy applications.  As disposal in landfills is 
costly and leads to the loss of valuable 
resources. Biomass ash has important macro-
nutrient contents and relevant soil liming 
capacity, and can be recycled to soils, thus 
contributing to a more circular economy. 
However, several technical and regulatory 
constrains still hamper the recycling of this 
material to soil.1

Management of Biomass Ash and Organic 
Waste in the Recovery of Degraded Soils: A 

Pilot Project Set In Portugal THE PROJECT SOLUTION

URL: lifenowaste.pt 3

THE ENVIRONMENTAL ISSUES

Source: EDM
1Silva et al. (2019). Journal of Cleaner 
Production 214: 112-124
doi: 10.1016/j.jclepro.2018.12.268

To design ash-based formulations to optimize 
benefits of soil recovery in degraded mining 

areas while avoiding toxic effects of ash-based 
amendments to plants and organisms 

Develop new materials to provide alkalinity to correct pH, 
nutrients, and organic matter, and recovering soil functions 

while minimizing the release of potentially toxic soluble salts 
and chloride from ash
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LABORATORY-SCALE PREPARATION AND TESTING 
OF NEW SOIL IMPROVERS

LARGE-SCALE PREPARATION
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Stabilization

2016-17

2016

GRANULATION AND STABILIZATION PROTOCOLS 2016-18

2018 - 2020: Three formulations 
of ash-based soil correctives
ü 27 tons biomass ash 

granules (stabilized)
ü 38 tons de  composted 

biological sludge from pulp 
and paper industry  (PPI)

ü 28 tons non-stabilized mix of 
biological sludge and ash 
(3:1), from PPI
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PILOT I – 2018 - 2021

PILOT II – 2020 - 2021
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2016

DEMONSTRATION SITES AT S. DOMINGOS MINE –
SOIL APPLICATION

12 test plots of 100m2

at S. Domingos mining site
(10 x 10 x 0.5m LxWxH)
ü 3 mining soil types (Aljustrel, 

Lousal and S. Domingos) 
ü 3 formulations of ash-based

soil correctives
ü 3  control plots (non-

amended)
ü 17 monitoring campaigns for 

soil, water, plant sampling and
assessment of physical-
chemical, biological, and
ecotoxicological parameters

ü Sowing campaign in March
2019: Lolium multiflorum
Teanna, Lolium perenne
Indiana, Trifolium subt. Seaton
Park

1250 m2 demonstration site 
at S. Domingos Mine

(start: Nov 2020)

Soil amendments:
9 tons granulated ash 

(70 tons/ha)
11.4 tons composted sludge 

(90 tons/ ha)

Two sampling campaigns:
Nov 2020
Mar 2021
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BEFORE AFTER
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Non-amended
control

Amended
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MAJOR ACHIEVEMENTS
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Granulation and 
stabilization: 
improved control 
over the materials 
neutralizing 
capacity and 
elemental leaching, 
reduced soluble 
salts and chloride 

Soil amendment:

❑ Recovering of mining soils functioning was 
achieved with all new soil improvers tested

❑ Ash granules + compost showed to be best 
balance between benefits and potential risks

Ash granules 

+Compost

ü Neutralisation of soil acidity: increase in pH from 
3.0-3.5 to 5.5-8.0

ü 100-300% increase in the available pool of plant 
nutrients (Ca, Mg, and K)

ü 90-100% decrease in plant and organisms 
bioavailable pools of potentially toxic elements

ü 300-400% increase in soil organic carbon pools
ü 40-70% increase in soil water holding capacity

ü Up to 100% increase in plant biomass production, 
soil microbial biomass, and in soil enzymatic 
activity

ü Up to 100% reduction of soil erosion rates
ü Up to 100% reduction in the use of mineral soil 

ameliorants (e.g. fertilisers, lime)
ü Up to 100% reduction in diffuse pollution from the 

mining soil (e.g. Zn, Cu and Pb)
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ECONOMIC, SOCIAL, AND ENVIRONMENTAL 
VIABILITY SWOT ANALYSIS
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“The technical advances and the 
economic, social, and environmental 
viability study developed in this project, 
established that the developed ash-based 
materials have an interesting potential to 
be applied in large-scale recovery of 
degraded soil. There are thousands of 
hectares of soils in Portugal alone, for 
which this solution is feasible.
One interesting option is the 
implementation of a centralized ash-
processing plant, which allows managing 
biomass ash, and from there transport it 
for areas in need of recovery.”

Technical Readiness Levels: TRL 8
ü actual system proven in 

operational environment 
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ASH WASTE DE-CLASSIFICATION PROCESS
IMPACTS
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The widespread adoption and use of these materials
have the potential to spark changes in multiple areas,
such as:
ü Creation of a new business and new jobs. The

business will focus on ash waste removal from
energy production industrial plants, a service which
in itself may be sold for profit and drive the business
forward.

ü Promotion of the environmental sustainability of
energy production and of the pulp and paper
industry sectors, notably through the reduction of
waste landfill needs.

ü The adoption of ash-based correctives can increase
competition in the EU fertiliser market.
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Certainty of further use

Direct use without further
processing

Directly results from an
industrial process

Quality, environmental and
health protection requirements

Common use for specific
purposes

Market demand exists

Fulfils techincal requirements
and regulations

Low impact on environment
and human health

Can be used as a component material category
(CMC)

Addresses nutrient recovery rules

Presents an agronomic value

Protocols exist to test (and ensure) 
environmental and human-health safety

Effective in restoring
degraded soils

Pelletizing/granulation
may be required

Directly results from
thermochemical converstion
of biomass

Further development of risk
assessment protocols required

Suitable as “inorganic macronutrient
fertiliser” and/or “liming material”

If classified as a specific
product function category
(PFC) in the revised FR

Extensive technical data exist
on characterization of biomass
ash and production processes

Further development required for 
setting limit values (e.g. PTEs, chloride) 
and harmonising test protocols

High (macro-)nutrient content and soil liming
capacity

Minimum neutralising value met for “liming material” 
PFC. Minimum nutrient content and maximum PTEs
content met for “inorganic macro-nutrient fertiliser” PFC

Dependent on input materials, process conditions
and further nutrient recovery rules

Further development required on setting and
harmonising risk assessment protocols

By-product End-of-waste status

EU fertiliser

Si
lv

a 
et

 a
l. 

(2
01

9)
. J

ou
rn

al
 o

f C
le

an
er

 P
ro

du
ct

io
n 

21
4:

 1
12

-1
24

do
i: 

10
.1

01
6/

j.j
cl

ep
ro

.2
01

8.
12

.2
68

Direct Impacts: Over 50 tons of biomass ash and > 70 tons of
biological sludge from the pulp and paper industry were recycled
in the 2 field pilot tests during the project’s time span. It is
estimated that between 100,000 and 200,000 tons of both
biomass ash and biological sludge could be recycled to soil over
the next 10 years in Portugal using the approach developed by
the project if biomass ash ceases to be waste
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PROJECT DATA AND BENEFICIARIES

COMMUNICATION, DISSEMINATION, AND NETWORKING
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URL: lifenowaste.pt
Reference: LIFE14 ENV/PT/000369
Duration: Jan 2016-Mar 2021

Total Funding: 1,384,481 €
Coordinating Beneficiary: Universidade de Aveiro
Associated Beneficiaries:
• EDM – Empresa de Desenvolvimento Mineiro
• The Navigator Company
• RAIZ - Instituto de Investigação da Floresta e do 

Papel
• Instituto Politécnico de Beja
• BLC3 - Campus de Tecnologia e Inovação


