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ECOBA in brief

[y,
ECOBA is the “European Coal Combustion Products Association” — -
= Established in 1990 by European energy producer and marketing companies to — _E
deal with matters related to the use of coal combustion products (CCPs) as raw I:I- =
and construction materials. Today also downstreams users are members of ECOBA - =

= Represents more than 90 % of European (EU27+) CCP production

= ECOBA members consider coal combustion products valuable raw and construction materials which
can be utilized in various environmentally compatible ways

The mission of ECOBA is

= encourage the development of the use of CCPs from coal-fired power stations, both on the industrial and
the environmental level

= develop the legal/regulatory measures for the recognition, acceptance and promotion of CCPs in Europe
as valuable raw materials

= participate in European and international activities and ensure the exchange of information and
documentation among the various national and international bodies ,



Introduction — Energy in Europe

The power industry in European power plants is under continuous pressure
» to meet stricter Emission limits values (BREF/BAT)

» to accomplish with legal requirements for clean air and today especially for CO, reduction and climate
neutrality (resulting in e.g. EC climate law)

» to meet market requirements on availability and economic production

Coal is still a major fuel for energy production with strong reduction in single member states. More than
85 million tonnes of Coal Combustion Products (CCPs) result in Europe.

CCPs are used since decades as construction material and in constructions. They are not only essential for
performance of building materials but also for their sustainability.

Availability is a major problem in some member states and re-use from stock or imports are a tool to serve
market needs.



Climate Change Policies / Regulations

Energy Policy: General Principles
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https://www.europarl.europa.eu/factsheets/en/sheet/68/energy-policy-general-principles



Climate Change Policies / Regulations

Coal phase-out in Europe - status / announcements

No coal in energy mix: Albania, Cyprus, Estonia (oil shale), Iceland, Latvia, Lithuania, Luxembourg, Malta,
Norway, Switzerland

No phase out under discussion: Bosnia-Herzegowina, Kosovo, Serbia, (Poland), (Turkey)
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Production of CCPs in Europe

ECOBA statistics on production and use of CCPs (fresh production!)

. Development of CCP production in Europe (EU 15) from 2000 to 2022
- in EU 15 member states

(Northern an Western EU
member states) continuous
decrease of CCPs from fresh
production due to increased use
of renewables and phase-out
decisions of member states

- in 2021, unexpected high

production (especially in some FA — fly ash;
countries/regions) as g’s*_‘fgflf;"s‘ljgh
consequence of sanctions FBC - FBC ash;

. . SDA - SDA product;
against Russia FGD — FGD gypsum

- In 2022, continued increase
(temporary) 6



Production of CCPs in Europe

ECOBA statistics on production and use of CCPs (fresh production!)

- in EU 15 production down to 22
million tonnes

- in EU 27 production > 66 million
tonnes due to high production
especially in East-European
countries

- in EU more then 85 million tonnes
are produced

- information on utilisation only
available for EU 15 countries
(annual statistics), but fields of
applications are the same in the
other parts of Europe



Availability — Re-use from stock

Re-use from stock: ongoing and/or developing  Ongoing re-use:
- Regular re-use in France

- since more than 50 years as wet ash
for different applications
- since more than 30 years for cement
and concrete industry after drying
- In other EU countries for cement and
concrete and for road construction

Developing re-use:
- Identification of stocks
- Research work on properties of ash
‘ from stock
- Identification of markets and
processing technologies
Huge reserves on stock identified

countries with re-use from stoek — ongoing or developing



Availability — Re-use from stock

Production vs re-use / import in France from 1997 to 2020

fresh production
reduced over the
years and are very
low until shut down
of coal-fired power
stations (operation
extended although
phase-out
announced!)

Re-use from stock
between 130 to 810
kto per year resulting
in more than 10
million tonnes of ash
reused from stock or
imported

source: ECOBA report at AFOCO Journée Technique 2022, 8t December 2022, Metz / France



Availability — Re-use from stock

ECOBA Statistics- Import/Cross Border Transport

The 3™ pillar on availability of
CCPs is import from other
countries.

ECOBA annually compiles
data on cross border
transport in EU.

The amount of ashes -
transported cross border for

serving cement and concrete &'
industry is about 2 million €« »

» &

tonnes with decreases in
2020 and developments after
Corona from 2021.

« >
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CCPs in standards (EU + national)

Detailed information on how products are used
for different applications

(e.g. EN 206, with regulations how to produce
concrete from cement, aggregates, additions,
additives and water in different exposures;

min cement content and defined w/c-ratio.

Additional national standards, technical evaluations or guidance papers

h = harmonised = has to be used in member states
nh = non harmonised = may be used in member states
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CCPs in standards (EU + national)

Selected European product standards under regular revision

> EN197-1 Cement

> EN 450-1 Fly ash for concrete | Definitions for siliceous
> EN 13282 Hydraulic road binder and calcareous ash
» EN 14227 Hydraulically bound mixtures -

» EN 12620 Aggregates for concrete n Lists of source

» EN 13042 Aggregates for bituminous.... future materials now

» EN 13139 Aggregates for mortars EN 17555 in CEN/TS 17438

> EN 13242 Aggregates for un-/bound mixtures

» EN 13055 Lighweight aggregates
> EN 206 Concrete Application st.and.ards/
> ... Concrete products, Road Constr. Materials rules for application

- Alternative way via EU or national evaluation (former approval)
- Experiences by project approvals especially in road constr. & earthworks



Fly ash in cement

Siliceous and calcareous fly ash are defined in EN 197-1

Blended cements with fly ash according EN 197-1 contain
up to 20 % by mass (CEM 1I/A-V) or up to 35 % by mass
(CEM 11/B-V) by mass of fly ash

Also composite cements contain fly ash in the same ranges
or are part of total cement product

in 2021, a new standard for portland-composite cements
(CEM 11/C-M) and composite cement (CEM VI) was published
as a non-harmonised standard (EN 197-5)

non harmonised standards need to be cited by national
regulators for construction works.

the non harmonised standards may be covered in the future
work on revision of EN 197-1

Cement product according table 1 of EN 197-1
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Update Construction Products Regulations (PCR)

{

» The CPR was published in March 2011 and entered force in June 2013

» It lays down harmonised rules for the marketing of construction products
in the EU. The Regulation provides a common technical language to assess
the performance of construction products.

» Although much work has been investigated in revision of harmonised
product standards, only few standards have been published bei the EC.
Most of the revised standard were deemed not meeting the CPR
requirements.

» On 2" February, the compromise text on the revised CPR was adopted
after a triloque procedure. The publication is expected by the end of 2024.
(note: the basic requirements for construction products have not change)
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Update Construction Products Regulations (PCR)

CPR focusi.a.: Basic Work Requirements (BWR) for “Construction Works for an economically
reasonable working life”

Protection against noise
for product

standards |:>

Energy economy and heat retention

1. Mechanical resistance and stability

2. Safety in case of fire
Subject to 3. Hygiene, health and the environment
extension 4. Safety and accessibility in use
mandates 5

6.

7.

Sustainable use of natural resources
15



Update CPR — Aquis Process

With the revision of the CPR, the EC has installed the “Aquis-process” which is a milestone or precondition
for the revision of the Construction Products Regulation.

The acquis process is to ensure compliance of harmonised product standards (hEN), European Assessment
documents (EADs) and legal acts.

The EC has started to install working groups in the aquis process
for the definition of the essential characteristics. The existing
CEN working groups, which are working on this for a long time,
are meanwhile invited to support. The experts for the aquis
working groups are nominated by the member states.

Based on the developments in the aquis process for the first
two mandates (M100 precast concrete; M120 structural
metallic products) first outcomes for standardisation requests
(replacement for mandates) were presented end of 2023.
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2nd meeting of
acqui WG

Update CPR — Aquis Process

A

cement on
11.03.24

-

Acquis groups

expected to <
start late 2024

Acquis groups

expected to
start early 2025

17



PCR for construction products / fly ash

EN 15804 serves as basic standard on sustainability of
construction works

It has to be considered in the preparation of product
specific PCRs and EPDs

]

1
I
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PCR for construction products / fly ash

Product-group-specific LCA calculation rules from PCR part A

Allocation rule for fly ash for concrete in accordance with EN 450-1 of European origin:

For hard coal fly ash of European origin: The power plant operation outlays are allocated in full to the generation
of electricity and heat as the primary purpose of this process in which hard coal fly ash is incurred as waste is the
generation of electrical and thermal energy. Within the power plant process, hard coal fly ash reaches its end-of-
waste after the electric filter in the power plant. For this reason, power plant operation outlays must be allocated in
full to electricity and heat generation. The outlays associated with storage, conformity assessment and transport
within the power plant as well as all outlays associated with processing/refining after the electric filter are
allocated to hard coal fly ash. The system boundary is formed by the finished product at the plant gate.

Environmental Product Declarations based on this Product Category
Rule result in mean 12 kg CO,/t for fly ash produced in power plants.

In case of economic allocation the amount only relates to transport
to gate as the value of fly ash compared to electricity is low (< 1%)

Note: in single cement PCRs/EPDs the contribution of fly ash to the
overall income from electricity generation is very small
Note: in single concrete EPDs also physical allocations are used
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PCR for construction products / fly ash

Examples for fly ash EPDs (from fresh production) based on EN 15804

Global Warming Potential (GWP) in the published (specific) EPD’s up to 2 kg CO, eq.
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PCR for construction products / fly ash

Example for fly ash EPDs (from processing plants) based on EN 15804

1) Indicative values based on desk top study

http://www.ukqaa.org.uk/wp-content/uploads/CO2-allocation-for-CDFA-Final.pdf
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PCR for construction products / fly ash

Example for fly ash EPDs (from processing plants) based on EN 15804

from landfill with re-drying from separation with cyclons technique
Global Warming Potential (GWP) in Global Warming Potential (GWP) in
the specific EPD is 47,5 kg CO, eq. the specific EPD is 60,9 kg CO, eq.
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Summary / Outlook

Environmental Strategies, Directives, Regulations and laws with strict aims for CO, inter alia result in
closures of power plants due to economic consideration and phase-out decisions.

CCP production is depending on energy production by coal. It’s production and use has to consider
quality and availability for serving existing markets. They contribute to the sustainability of construction
materials and constructions!

Aside the direct production in power plants the processing of ash from direct production as well as from
stockpile and cross border transport has to be considered for safeguarding availability.

Ashes from stock have been produced formerly in coal-fired power plants and are available in huge
amounts. Licensing issue are a precondition for re-use from stock. Quality aspects have to be considered
and processing is a must.

In addition, sustainability aspects have to be considered. Product Category rules (PCRs) and
Environmental Product Declarations (EPDs) for ashes from fresh production and from stock exist/are
under further development.
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SAVE THE DATE

EUROCOALASH 2025

International Conference

June 16-18, 2025

Lille / France




