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CLASSIFICATION OF BOTTOM ASH

H(P)14  -
INTRINSIC PROPERTIES
OR
RISK ASSESSMENT
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The 
root 
of
all 
„evil“ 

H14 Ecotoxic



The 
root 
of
all 
discussions…
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H14 Ecotoxic
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• Fresh, processed and 

aged bottom ash

• Coarse and fine metals

• Aging process

influencing pH-value, 

leaching behaviour etc.

Bottom ash from MSWI – a „special“ waste

limited application areas

for recovery (e.g. road

construction, walls etc.)
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Biotest scheme based on soil testing -

Three aquatic and three terrestrial test methods:

The first attempt: ecotox-testing with biotest

luminescent
bacteria test

algae growht
inhibition test

daphnia test

earthworm
test

bacteria contact
test

plant growth
test
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Results biotest:

• test scheme questionable

• strongly fluctuating results

• no reliable reproducibility

• time consuming

• high cost

The first attempt: biological ecotox-testing
(2006-2008)

Official result biotest:

A comprehensive assessment of bottom ash with regard to the H-14 

criterion according to the European Waste Catalogue is only possible by a 

combination of chemical and biological studies.
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The interim solution…



THE EUROPEAN WAY:

ALIGNMENT OF WASTE AND 
CHEMICAL LEGISLATION
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with a „little“ bit of risk assessment regarding HP14

A few years later…
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Classification of waste according to the list of wastes (as hazardous or 

non-hazardous waste) should be based on a guidance document (not 

legally binding for Member States) taking into account classification 

approaches of chemical legislation (CLP).

But:

Under CLP, substances and mixtures with known composition are 

carefully classified on the basis of their intrinsic hazard potential, but 

the input and output of waste incineration plants is extremely 

heterogeneous. CLP classification methods - only based on chemical 

analyses, without taking waste-specific characteristics into account -

can lead to significant inaccuracies in the classification results -

especially with regard to HP14 "ecotoxic".

The European way: problematical interface 
between chemical legislation and waste legislation
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Waste classification is based on Commission Decision 2000/532/EC on the List of Waste (LoW) 

amended by Commission Decision 2014/995/EU and Annex III of the Waste Framework Directive 

2008/98/EC (WFD), amended by Commission Regulation (EU) No 1357/2014 (1 June 2015) due the 

implementation of the Regulation (EC) No 1272/2008 (CLP regulation): all hazardous properties  (HP1 

– HP 15) have to be checked.

+

The European way
Basis: waste legislation, CEWEP bottom ash dossier and ECN

tiered approach based on CEWEP bottom ash dossier values (95th

percentile of European bottom ash composition)
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Result of the ECN-tiered approach: 
critical calculation of HP14

HP14 assessment based on total contact of elements 

-> 

bottom ash most probably hazardous

HP14 Assessment based on eluates (risk based approach)

->

Bottom ash most probably non-hazardous

only relevant calculation method for HP14:



THE „GERMAN“ CLASSIFICATION 
APPROACH
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Metals and law…

Commission Decision 2000/532/EC on the List of Waste (LoW) amended by Commission 

Decision 2014/995/EU:

…

2. Classification of waste as hazardous

…

• The concentration limits defined in Annex III to Directive 2008/98/EC do not apply to pure 

metal alloys in their massive form (not contaminated with hazardous substances). Those 

waste alloys that are considered as hazardous waste are specifically enumerated in this list 

and marked with an asterisk (*).

THE BIRTH OF THE “BIG”-METHOD…
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Industry guidance document

Standard-classification of bottom ash

• Database: CEWEP-bottom ash dossier, historic and new bottom ash data Germany 

(IGAM/ITAD)

• Basis for HP1 - HP13 and HP15: ECN „ tiered approach“ used for CEWEP assessment

• Basis for HP14

• Total content analysis of bottom ash using real data for the distribution of pure 

and bound metals (lead, copper, nickel, zinc) as well as their relevant binding

forms – bIG investigations by bifa Umweltinstitut GmbH, ITM (University of

Duisburg-Essen) and GKS (WtE-plant in Schweinfurt)

• Safeguarding the HP14 classification through risk-based based assessment

analogous to the HP14 assessment from the ECN report (eluate check)
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Idea of bIG: metal extraction from bottom ash

Assessment of four groups of „metals“:

• Group 0: solid metals or alloying metals

sampling splitting crushing grinding grinding
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Challenge: metal content in bottom ash

Cu-values in mg/kg (standard analysis)

Cu-values in mg/kg (after massive metal separation)
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Idea of bIG: metal extraction from bottom ash

Four groups of „metals“:

• Group 0: solid metals or alloying metals

• Group 1: “non-H410 substances”

ions ("solid solution") firmly embedded in the 

basic structure of the mineral,bound in a very 

stable manner

spinels (e.g. magnetite)

silicates with layer, band or chain structure 

(pyroxene group, melilite group) 

• Group 2: “releasable substances”

Oxides, hydroxides or carbonates that are 

sparingly soluble in water, acid soluble, soluble 

in strong complexing agents (EDTA)

• Group 3: "water-soluble salts"

Subordinate salts (partly react to hydroxides)

Oxo complexes (anions with Cu, Zn, Pb)

Group 2Group 1 Group 3



The biG-HP14 result (example)

Total 

content

of

metals

in 

bottom

ash

eluate extraction with citric acid, pH4

selective assessment (extraction)

massive metals bound metals

relevant for

classification

Group 3: "water-soluble salts

Group 2: “releasable substances”
Oxides, hydroxides or carbonates that are sparingly 

soluble in water, acid soluble, soluble in strong 

complexing agents (EDTA)

Group 1: “non-H410 substances”
ions ("solid solution") firmly embedded in the basic 

structure of the mineral, bound in a very stable 

manner, spinels (e.g. magnetite), silicates with layer, 

band or chain structure (pyroxene group, melilite 

group) 

Total content metal-free

sample



Result of the standard-classification

NH

It can be concluded, 
that bottom ash is 
generally to be classified 
as non-hazardous!



Thanks for your
patience
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