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Abstract  

The new European Union Framework directive on waste will imply that much of what 

today is regarded as waste will be identified as by-products from the year 2010. Ash 

from combustion and incineration may then fall under the new European Union 

regulations REACH (Registration, Evaluation, Authorisation and Restriction of 

Chemicals) and CLP (Classification, labelling and packaging of substances and 

mixtures).  

 

The literature on REACH and CLP has been reviewed in order to identify the most 

efficient alternatives for their implementation. It is recommended that the present 

methods for classification of waste and for health and environmental impact 

assessments be supplemented and used also for this purpose.  
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Sammanfattning 

 

Det nya ramdirektivet för avfall ska implementeras under år 2010. Enligt direktivet 

kommer mycket av det som i dag betraktas som avfall att i stället betraktas som 

biprodukt och i därmed ofta falla under den nya EU-förordningen REACH (registrering, 

utvärdering, godkännande och begränsning av kemikalier). REACH tillämpas 

tillsammans med CLP (klassificering, märkning och förpackning av ämnen och 

blandningar).  

 

Övergången till de nya reglerna sker successivt, och för CLP:s del handlar det om 

övergång från direktiven DSD och DPD, d v s ämnesdirektivet och preparatdirektivet. 

På liknande sätt kommer det nya avfallsdirektivet att successivt gälla framför det 

tidigare avfallsdirektivet och en del andra stadganden.  

 

Det finns ett samband mellan avfallsdirektivens regler och reglerna för klassificering 

och märkning genom att klassningen av avfall (i kategorierna farligt respektive icke 

farligt avfall) bygger på (men är inte identisk med) reglerna för märkning. På liknande 

sätt anknyter de svenska reglerna för acceptans för användning av återvunnet material 

(avfall) i geotekniska konstruktioner till reglerna i REACH beträffande värdering av 

kemiska risker genom att båda kräver att riskerna ska vara ringa samt att samma eller 

liknande metodik kan användas för att verifiera detta.  

 

Det finns ett slags òreferensalternativò i REACH som innebªr att omfattande testning 

måste utföras för att man ska kunna registrera en substans. Registrering är nyckeln till 

användning av en substans oberoende av om den används som sådan, ingående i en 

blandning eller med syfte att avges från en vara. REACH, liksom CLP, innehåller 

samtidigt omfattande möjligheter för användning av litteraturdata, data på liknande 

ämnen o s v för att undvika onödig provning. Detta gäller särskilt tester på människor 

och ryggradsdjur.  

 

Värmeforsk har genom sitt askprogram utvecklat såväl metodik och vägledning för 

klassning av avfall som miljöriktlinjer för askanvändning i anläggningsbyggande. Syftet 

med föreliggande arbete är att analysera om dessa metoder är tillämpbara även under 

CLP och REACH, samt om de kan innebära ökad effektivitet jämfört med andra 

alternativ. Särskild tyngd ska läggas på frågan om de stora variationer som finns 

beträffande askors innehåll av potentiellt farliga komponenter.  

 

Resultatet av arbetet förutses användas av företag som genererar aska, 

branschorganisationer, SIEF:s (forum för utbyte av information kring registrering), 

konsortia och myndigheter.  

 

Resultaten av arbetet innefattar följande (se Avsnitt 8.2 för detaljer). REACH är inte 

bara en EU-förordning utan också ett förhandlingsprotokoll och ett jätteexperiment. 

Även om ECHA (Europeiska Kemikaliemyndigheten) har gett ut ett antal vägledningar 

så är det i ett antal fall fortfarande oklart vad som egentligen gäller. Den viktigaste 
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frågan är huruvida en aska måste betraktas såsom bestående av bara en substans, i vilket 

fall det kan bli nödvändigt att testa många askor. Testning på ryggradsdjur ska undvikas 

så långt som möjligt. Det konstateras att PPORD-alternativet (PPORD = produkt- och 

processorienterad forskning och utveckling) ger möjligheter till dels att redan planerade 

forsknings- och utvecklingsinsatser kan utföras, dels att man vinner tid för att det ska 

klarna vad som gäller ur myndighetssynpunkt. Andra alternativ, t ex UVCB, är lämpliga 

i de fall där redan utvecklade alternativ marknadsförs.  

 

Ingen anledning har påträffats till varför Värmeforsks arbetssätt inte skulle kunna 

tillämpas även under REACH och CLP. I stället framstår de som mycket passande och 

effektiva.  

 

Eftersom framställningen i rapporten bygger på det som presenteras efterhand har 

Avsnitt 3 lagts efter avsnitt 2. De läsare som önskar en tidig bild av strategi och syfte 

kan börja med avsnitt 3.  

 

Sökord: REACH, CLP, aska, klassning, återvinning 
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Summary  

The new European Union framework directive on waste is to be implemented during the 

year 2010. According to this directive, much of what today is regarded as waste will 

instead be assessed as by-products and in many cases fall under the new European union 

regulation REACH (Registration, Evaluation, Authorisation and Restriction of 

Chemicals). REACH applies in conjunction with the new European Union regulation 

CLP (Classification, Labelling and Packaging of substances and mixtures).  

 

There are introductory periods for both of these regulations, and in the case of CLP this 

regards transition from the present and previous rules under the dangerous substances 

and dangerous preparations directives (DSD and DPD, respectively). Similarly, the new 

framework directive on waste supersedes the previous directive and some other 

statements.  

 

There is a connection between the directives of waste and the rules for classification and 

labelling in that the classification of waste (in the categories hazardous and non-

hazardous) build on (but are not identical to) the rules for labelling. Similarly, the 

national Swedish rules for acceptance of recycled material (waste) for use in 

geotechnical constructions relate to the provisions in REACH on assessment of 

chemical safety in the both request that the risk be assessed to be small, and that the 

same or similar methodologies can be applied to verify this.  

 

There is a ñreference alternativeò in REACH that implies substantial testing prior to 

registration. Registration is the key to use of a substance even though a substance may 

be used as such, in a mixture, or to be released from an article. However, REACH as 

well as CLP contain a number of provisions for using literature data, data on similar 

chemicals e t c in order to avoid unnecessary testing. This especially applies to testing 

on humans and vertebrate animals.  

 

Värmeforsk, through its Programme on Environmentally Friendly Use of Non-Coal 

Ashes has developed methodologies and guidelines for classification of waste as well as 

for assessment of impact to environment and health of geotechnical constructions using 

ash. The purpose of the present work is to analyse if these methods are applicable also 

under CLP and REACH, and if they might lead to improved efficiency compared to 

other alternatives. Particular attention is to be paid to the fact that the content of 

potentially hazardous components in ash is highly variable.  

 

The results of the work are intended to be used by ash generating facilities, branch 

organisations, SIEFôs (SIEF = Substance Information Exchange Fora), consortia and 

authorities.  

 

The results of the study include the following (see section 8.2 for details). REACH is 

not only a regulation but also a negotiation document and a giant experiment. Even 

though ECHA (European Chemicals Agency) has issued a number of guidelines, it is 

still unclear what is actually required in a number of cases. The most important issue is 
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that of whether or not ash must be regarded as consisting of just one substance, in which 

case many ashes might have to be tested. Testing on vertebrate animals is to be avoided 

as far as possible. It is concluded that the PPORD (Product and Process Orientated 

Research and Development) alternative would allow for already intended research and 

development work to take place as well as simultaneously allow time for the regulatory 

situation to resolve itself. Other alternatives, e g UVCB, are appropriate in cases where 

well developed applications are marketed.  

 

No reason has been found why the above mentioned domestic methodologies could not 

be used under REACH and CLP. Instead, they are assessed to be highly suitable and 

efficient.  

 

In order for subsequent material in this report to build on what has been presented 

earlier, Section 3 supersedes Section 2. Those readers wanting an early insight in 

strategy and purpose can start with Section 3.  

 

Keywords: REACH, CLP, ash, classification, recycling 
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1 Organisations, definitions and glossaries 

1.1 Swedish organisations 

English and Swedish names of organizations mentioned in the text can be found in 

Table 1.  

 

Table 1. English and Swedish names of Swedish organizations mentioned in the 

text.  

English name Swedish name 

The Swedish Chemicals Agency Kemikalieinspektionen 

The Swedish Environmental Protection 

Agency 

Naturvårdsverket 

Värmeforsk (The Swedish Thermal 

Engineering Research Institute) 

Värmeforsk 

The Swedish Programme on 

Environmentally Friendly Use of Non-

Coal Ashes 

Short and commonly used name: 

Askprogrammet 

Formal name:  

Miljöriktig användning av askor 

Swedish Waste Management Avfall Sverige  

Formerly: Svenska 

Renhållningsverksföreningen (RVF) 

County Administrative Board Länsstyrelse 

Local (Municipal) Authorities Kommunala myndigheter 

SSAB Merox AB SSAB Merox AB 

SSAB SSAB  

 

1.2 Some terms used for classification and labelling 

There are several differences in the nomenclature between on one hand the old rules for 

classification and labeling, DSD[I] and DPD[II], and on the other hand the new rules, 

CLP[III ]. They are compared and explained in Table 2. See Also Section 6.   

 

CLP = Classification, Labelling and Packaging of substances and mixtures 

DSD = Dangerous Substances Directive 

DPD = Dangerous Preparations Directive 
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Table 2. Nomenclature for the old (DSD and DPD) and new (CLP) rules for 

classification and labeling. The material is taken from Table 6.1 in Reference [1].  

Terms Used DSD / DPD CLP 

Mixture/s  Term not used in DPD; 

identical to definition of 

ópreparationô in DPD (DPD 

Article 2) 

This term means the same as 

ñpreparationò under DPD; 

Definition: ñA mixture or solution 

composed of two or more 

substancesò (CLP Article 2(8)). 

The CLP definition of a mixture 

differs slightly from that of the UN 

GHS which may well be applied 

outside of the EU 

Preparation/s Definition: ñMixtures or 

solutions composed of two or 

more substancesò (DPD Article 

2) 

Term not used in CLP; identical to 

definition of ómixturesô in CLP 

Hazardous Term not used in DSD or DPD A substance or a mixture fulfilling 

the criteria relating to physical 

hazards, health hazards or 

environmental hazards, laid down 

in CLP Annex I, is hazardous 

(CLP Article 3) 

Dangerous Substances or mixtures 

fulfilling the criteria for the 

categories of danger set out in 

DSD, Article 2 (2) 

Term not used in CLP; REACH 

and other Community acts will 

refer to explicit CLP 

classifications which reflect the 

previous scope of ñdangerousò 

Category of 

Danger 

The nature of a hazard (danger) 

of a substance or preparation 

Term not used in CLP; REACH 

and other Community acts will 

refer to explicit CLP 

classifications which reflect the 

previous scope of ñdangerousò 

Hazard class / 

hazard 

category (CLP) 

Term not used in DSD / DPD The nature / severity of a physical, 

health or environmental hazard 

(CLP Article 2(1) and 2(2)) 

Indication/s of 

danger 

A short description of the 

hazard (danger) posed by a 

substance  

 

For example, óExplosiveô or 

óCorrosiveô 

No equivalent under CLP 
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Danger Symbol Pictorial presentation of the 

danger posed by dangerous 

substances and mixtures 

(Annex II to DSD)  

 

 
 

For example, this symbol 

indicates an oxidising 

substance or preparation  

Term not used with the same 

meaning in CLP; instead, 

ñpictogramò is used. Equivalent 

but not always identical to the 

pictograms used under CLP  

 

For example, this 

pictogram indicates an oxidising 

substance or mixture 

Many CLP pictograms are similar but not identical to the symbols 

relating to certain categories of danger under DSD and DPD 

Pictogram  

(See ñDanger 

Symbolò) 

Term not used in DSD; instead, 

ñdanger symbolò is used. 

Equivalent but not always 

identical to the danger symbols 

used under DSD and DPD 

A graphical composition that 

includes a symbol plus other 

graphic elements, such as a border, 

background pattern or colour that 

is intended to convey specific 

information on the hazard 

concerned (CLP Article 2(3)) 

Signal word No equivalent in DSD or DPD The words óDangerô or óWarningô 

are used to indicate the severity of 

the hazard (CLP Article 2(4)) 

Terms Used 

Risk phrase  

(R phrase) 

DSD / DPD Indication of 

intrinsic hazards (DSD Article 

23, as set out in Annex III to 

DSD)  

 

For example, R38: Irritating to 

the skin 

CLP Term not used in CLP; 

instead, ñhazard statementò is 

used. Equivalent but not always 

identical to the hazard statements 

under CLP  

 

For example, H315: Causes skin 

irritation 

Hazard 

statement 

Term not used in DSD / DPD; 

instead, ñrisk phraseò is used. 

Equivalent but not always 

identical to the risk phrases 

used under DSD (DSD Article 

23, as set out in Annex III to 

DSD)  

 

For example, R38: Irritating to 

the skin 

Hazard statements describe the 

nature of the hazards of a 

substance or mixture, including, 

where appropriate, the degree of 

hazard (CLP Article 2(5))  

 

For example, H315: Causes skin 

irritation 
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Safety phrase  

(S phrase) 

Phrases related to the safe use 

of the substance (DSD Article 

23, as set out in Annex IV to 

DSD)  

 

For example, S2: Keep out of 

the reach of children 

Term not used in CLP; instead, 

ñprecautionary statementò is used. 

Equivalent but not always 

identical to the precautionary 

statements used under CLP  

 

For example, P102: Keep out of 

reach of children 

Precautionary 

statement 

Term not used in DSD or DPD; 

instead, ñsafety phraseò is used. 

Equivalent but not always 

identical to the safety phrases 

under DSD (DSD Article 10)  

 

For example, S2: Keep out of 

the reach of children 

A description of the measure or 

measures recommended to 

minimise or prevent adverse 

effects resulting from exposure to 

a hazardous substance or mixture 

due to its use (CLP Article 2(6))  

 

For example, P102: Keep out of 

reach of children 

Supplier Term not used in DSD or DPD Any manufacturer, importer, 

downstream user or distributor 

placing on the market a substance, 

on its own or in a mixture, or a 

mixture (CLP Article 2(26)), see 

also section 2 of this guidance 

document 

Substance/s Chemical elements and their 

compounds in the natural state 

or obtained by any production 

process, including any additive 

necessary to preserve the 

stability of the mixtures and 

any impurity deriving from the 

process used, but excluding 

any solvent which may be 

separated without affecting the 

stability of the substance or 

changing its composition (DSD 

Article 2) 

A chemical element and its 

compounds in the natural state or 

obtained by any manufacturing 

process, including any additive 

necessary to preserve its stability 

and any identified impurity 

deriving from the process used, 

but excluding any solvent which 

may be separated without affecting 

the stability of the substance or 

changing its composition (CLP 

Article 2(7)) 
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1.3 General glossary  

Abbreviations, terms and expressions used in this report and in the major references are 

presented in Table 3.  

 

Table 3. Abbreviations, terms and expressions used in this report and in the major 

references. In some cases, both the full name and the corresponding abbreviation 

may be included for the convenience of the reader.  

Alloy: A metallic material, homogenous on a macroscopic scale, consisting of two or 

more elements combined in such a fashion that they cannot be readily mechanically 

separated. 

Article:  An object which during production is given a specific shape, surface or design, 

which determines its function to a greater degree than its chemical composition.  

Authorisation: Pre-market approval procedure for substances of very high concern 

(SVHCs) listed in Annex XIV REACH. It may apply to category 1 or 2 carcinogens, 

mutagens, substances classified as toxic for reproduction (CMRs), PBTs, vPvBs, and 

other substances of equivalent concern (e.g. endocrine disruptors).  

Bridging: See Section 1.4.  

By-products: (from article 5 of the revised waste framework directive)  A substance or 

object, resulting from a production process, the primary aim of which is not the 

production of that item, may be regarded as not being waste referred to in point (1) of 

Article 3 but as being a by-product only if the following conditions are met: (a) further 

use of the substance or object is certain; (b) the substance or object can be used directly 

without any further processing other than normal industrial practice; (c) the substance 

or object is produced as an integral part of a production process; and (d) further use is 

lawful, i.e. the substance or object fulfils all relevant product, environmental and health 

protection requirements for the specific use and will not lead to overall adverse 

environmental or human health impacts. 

C&L:  Classification and Labelling.  

CA:  Competent Authority.  

Chemical Safety Assessment: Considers the use of the substance on its own 

(including any major impurities and additives), in a preparation and in an article, as 

defined by the identified uses. It must consider all stages of the life-cycle of the 

substance resulting from the manufacture and identified uses and is based on a 

comparison of the potential adverse effects of a substance with the known or 

reasonably foreseeable exposure of man and/or the environment to that substance 

taking into account implemented and recommended risk management measures and 

operational conditions. Annex I of REACH provides general provisions for assessing 

substances.  
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Chemical Safety Report: Provides the information collected in the chemical safety 

assessment (see above); Annex I of REACH provides general provisions for preparing 

the report.  

CLP:  Regulation (EC) No 1272/2008 on classification, labelling and packaging of 

substances and mixtures.  

CLH dossier: Dossier with proposal for harmonised classification and labeling.  

CMR:  Carcinogenic, mutagenic or toxic for reproduction.  

Competent Authority:  The entity (i.e. authority or body) established by each Member 

State to carry out obligations on the national level. 

CSA: Chemical Safety Assessment.  

CSR: Chemical Safety Report.  

Distributor:  Any natural or legal person established within the European Community, 

including a retailer, who only stores and places on the market a substance, on its own or 

in a preparation, for third parties.  

DNEL:  Derived No Effect Level.  

Downstream user: Natural or legal person established in the European Community, 

(but not the manufacturer or importer) who uses the substance, either on its own or in a 

preparation, in the course of his industrial or professional activities. A distributor or a 

consumer is not a downstream user. A re-importer who has been exempted will be 

regarded as a downstream user.  

DPD: Dangerous preparations directive.  

DSD: Dangerous substances directive.  

DU: Downstream User.   

ECHA:  European Chemicals Agency.  

EINECS: The European Inventory of Existing Commercial Chemical Substances; it is 

a list of existing chemical substances that have been commercially available in the 

European Community between January 1, 1971 and September 18, 1981 

(approximately 100,000 entries).  

ELINCS:  European List of Notified Chemical Substances; it is a list of chemicals that 

have been placed on the European market since September 18, 1981. More than 4500 

substances have been notified since then.  

ES: Exposure Scenario.   
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EU: European Union.  

Exposure Scenario: The set of conditions, including operational conditions and risk 

management measures, that describe how the substance is manufactured or used during 

its life-cycle and how the manufacturer or importer controls, or recommends 

downstream users to control, exposures of humans and the environment. These 

exposure scenarios may cover one specific process or use or several processes or uses 

as appropriate.  

Full study report:  A complete and comprehensive description of the activity 

performed to generate the information. This covers the complete scientific paper as 

published in the literature describing the study performed or the full report prepared by 

the test house describing the study performed.  

GCL: General Concentration Limits.  

GHS: Globally Harmonised System for classification and labeling.  

GLP:  Good Laboratory Practice   

Harmonized classification: Concenrns CLP. The decision on classification for a 

particular hazard of a substance is taken at Community level. Harmonized 

classifications of substances are included in the Tables of Part 3 of Annex VI to CLP. 

Identified use: A substanceôs use (on its own or in a preparation) or a preparationôs 

use, that is intended by an actor in the supply chain, including his own use, or that is 

made known to him in writing by an immediate downstream user.  

IUCLID 5 : International Uniform Chemical Information Database is software for the 

submission of dossiers, which will be used by industry, the European Chemical Agency 

and Member Statesô authorities.  

IUPAC:  International Union of Pure and Applied Chemistry.   

Manufacturer:  Any natural or legal person established within the European 

Community who manufactures a substance within the European Community. 

Manufacturing:  Production or extraction of substances in the natural state. 

NGO: non-governmental organization.   

Not chemically modified substance: A substance whose chemical structure remains 

unchanged, even if it has undergone a chemical process or treatment, or a physical 

mineralogical transformation (e.g. to remove impurities). 
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Notified substance: A substance for which a notification has been submitted and 

which could be placed on the market in accordance with Directive 67/548/EEC (which 

relates to the classification, packaging and labelling of dangerous substances).  

OECD: Organisation for Economic Co-operation and Development.  

PBT: Persistent, bioaccumulative and toxic. 

Phase-in substance: A substance that was either:  

(a) an existing chemical, documented as on the market in 1981, and currently listed in 

the European Inventory of Existing Commercial Chemical Substances (EINECS) 

(about 100,106 substances);  

(b) not placed on the market in the 15 years prior to 1 June 2007, even though it was 

manufactured in the EC (or in countries acceding to the EU on 1 January 1995 and 1 

May 2004), and the manufacturer has documented evidence; or  

(c) a ñno-longer polymerò as notified under Directive 67/548/EEC, and placed on the 

market in the EC (or in countries acceding to the EU on 1 January 1995 and 1 May 

2004) before 1 June 2007 by the manufacturer or importer, who has documented 

evidence. [Note: For phase-in substances imported or manufactured for at least three 

consecutive years, quantities per year are based on the average volumes for the three 

preceding calendar years.] 

Placing on the market: Supplying or making available, for payment or free of charge, 

to a third party. Import (see above) falls under this definition.  

PNECs: Predicted No Effect Concentrations.  

PPORD: Product and Process Oriented Research and Development: Any scientific 

development relating to product development or the further development of a substance 

(on its own, in preparations or in articles) that involves a pilot plant or production trials 

to develop the production process and/or to test the fields of application of the 

substance.  

Preparation: Mixture or solution composed of two or more substances (see below).  

Producer of an article: Any natural or legal person who makes or assembles an article 

(see above) within the European Community.  

QSAR: Quantitative Structure Activity Relationship; results of such relationships may 

be used instead of testing when certain conditions are met. Guidance from the Agency 

to follow. 

REACH  Registration, Evaluation, Authorisation and Restriction of Chemicals[IV ].  
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Read across: See Section 1.4.  

Recipient of a substance/ preparation: A downstream user or a distributor supplied 

with a substance or a preparation.  

Recipient of an article: An industrial or professional user, or a distributor, supplied 

with an article. This does not include consumers. 

Registrant: The manufacturer or the importer of a substance or the producer or 

importer of an article who submits a registration for a substance. 

Registration: Any manufacturer or importer of a substance (on its own or in one or 

more preparations, including substances in articles if intentionally released) in 

quantities of 1 tonne or more must follow the procedure under Title II of REACH, 

which requires submitting information to the Agency. Certain exemptions apply. 

Restriction: Any condition imposed or prohibition on manufacturing, using or placing 

on the market.  

RIPs: REACH Implementation Projects; seven individual projects are being conducted 

to develop guidance and IT tools for implementing REACH. The projects are intended 

to assist the Agency, industry and Member Statesô authorities.  

RMM: Risk Management Measures.  

Robust Study Summary: A detailed summary of the objectives, methods, results and 

conclusions of a full study report providing sufficient information to make an 

independent assessment of the study minimising the need to consult the full study 

report (see above).  

Safety Data Sheet: The document includes the following: identity of the 

substance/preparation, uses, classification, composition, handling and storage 

requirements, first aid/fire measures to be taken, accidental release measures, exposure 

controls and personal protection and means of disposal. Annex II of REACH provides 

the ñGuide to the Completion of Safety Data Sheets.ò  

Self-classification: Concerns CLP. The decision on a particular hazard classification 

and labeling of a substance or mixture is taken by the manufacturer, importer or 

downstream user of that substance or mixture. (Special rules apply to articles). 

Scientific Research and Development: Any scientific experimentation, analysis or 

chemical research carried out under controlled conditions in a volume less than 1 

tonne/year.  

SDS: Safety Data Sheet.  
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SIEF: Substance Information Exchange Forum; all potential registrants, downstream 

users and third parties who have pre-registered phase-in substances or whose 

substances have been regarded as registered due to applicable plant protection/biocidal 

products legislation, or registrants who have submitted a registration before the 

applicable phase-in substance deadline, become participants in a substance-specific 

SIEF. Participants in respective SIEF are subject to data sharing/data generation 

obligations.  

SME: Small and Medium Sized Enterprise.  

Study Summary: A summary of the objectives, methods, results and conclusions of a 

full study report providing sufficient information to make an assessment of the 

relevance of the study.  

Substance which occurs in nature: Naturally occurring substance, unprocessed or 

processed only by manual, mechanical or gravitational means, dissolution in water, 

flotation, extraction with water, steam distillation, or heating solely to remove water, or 

that is extracted from air by any means. 

Substance: Chemical element and its compounds, in the natural state or obtained by 

any manufacturing process, including any additives necessary to preserve its stability 

and any impurity deriving from the process used. It does not include any solvent which 

may be separated without affecting the stability of the substance or changing its 

composition.  

SVHC: Substance of very high concern: Some substances of very high concern require 

authorisation, which are defined by REACH to include: CMRs, persistent 

bioaccumulative toxics (PBTs), and very persistent, very bioaccumulative (vPvB) 

substances. There are an estimated 1,500 substances of very high concern. 

UVCB substance substances of Unknown or Variable Composition, Complex reaction 

products or Biological materials.  

vPvB ï very Persistent and very Bioaccumulative substances.  

 

1.4 Vocabulary for describing the nature of matter 

It is essential for the full understanding of the implications of CLP and REACH that 

their vocabulary for describing the nature of matter be explained. It is not the same as in 

textbooks on chemistry. Thus, a substance is a type of matter that is tested or equivalent, 

e g so-called read across. A substance can thus consist of one or several chemical 

compounds.  

 

A preparation (DPD) as well as a mixture (CLP) consists of a blend of two or more 

substances. The words preparation and mixture have the same meaning except that they 

refer to different legislations. For a preparation and a mixture, the hazardous properties 
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with regard to health and environment can in many cases be evaluated using the known 

properties of the ingredient substances. This method of evaluation is called bridging. It 

must not be used for evaluation of the properties of a substance.  

 

The distinction between on one hand substance and on the other hand preparation and 

mixture is essential since the properties of a preparation / mixture can in many cases be 

determined from known properties of the ingredient substances whilst fewer tools are 

available for comparison between substances.  

 

In spite of their paramount importance, the words ñbridgingò and ñread acrossò do not 

appear in any of the glossaries found, including the one at the ECHA webb site. 

Nonetheless, explanations have been found as follows:  

 

Bridging 

From 

CLP[III ] 

preample 23 

ñIf sufficient information is available on similar tested mixtures, 

including relevant ingredients of the mixtures, it is possible to 

determine the hazardous properties of an untested mixture by applying 

certain rules known as óbridging principlesô. Those rules allow 

characterisation of the hazards of the mixture without performing tests 

on it, but rather by building on the available information on similar 

tested mixtures. Where no or inadequate test data are available for the 

mixture itself, manufacturers, importers and downstream users should 

therefore follow the bridging principles to ensure adequate 

comparability of results of the classification of such mixtures.ò 

Read across 

From 

REACH[IV] 

Annex VI 

ñSubstances whose physicochemical, toxicological and 

ecotoxicological properties are likely to be similar or follow a regular 

pattern as a result of structural similarity may be considered as a 

group, or "category" of substances. Application of the group concept 

requires that physicochemical properties, human health effects and 

environmental effects or environmental fate may be predicted from 

data for reference substance(s) within the group by interpolation to 

other substances in the group (read-across approach). This avoids the 

need to test every substance for every endpoint. The Agency, after 

consulting with relevant stakeholders and other interested parties, shall 

issue guidance on technically and scientifically justified methodology 

for the grouping of substances sufficiently in advance of the first 

registration deadline for phase-in substances.ò 
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1.5 Definitions of terms used for legislation 

1.5.1 Swedish legislation 

There are three levels of legislation in Sweden.  

1 Law which is issued by the Parliament and as authorized by the people in Sweden 

2 Ordinance which is issued by the Government, under the laws issued by 

Parliament and after authorization by the Parliament 

3 Regulation which is issued by a Competent Authority such as the Swedish 

Environmental Protection Agency (Naturvårdsverket, www.naturvardsverket.se) 

and the Swedish Chemicals Agency (Kemikalieinspektionen, www.kemi.se). A 

regulation is issued under the laws and ordinances and after authorization by the 

Government.   

 

Laws, ordinances and regulations are legally binding and the compliance of them is 

overseen and assured by the legal system, including the courts.  

 

In addition, a Competent Authority can issue general advice with regard to a certain 

regulation. It can contain clarification as to what the actual regulation is intended to 

mean and may also provide examples. General advice is not legally binding and 

compliance must not necessarily be upheld in a court decision.  

 

Competent Authorities ï like everybody else, e g a branch organization ï can also issue 

guidance documents. They reflect good practice, but cannot necessarily be relied on for 

compliance with legislation.   

1.5.2 European Union legislation 

The European Union Legislation is issued largely in the form of regulations such as the 

REACH[IV] and the CLP[III] regulations, where 

REACH =  REGULATION (EC) No 1907/2006 OF THE EUROPEAN PARLIAMENT 

AND OF THE COUNCIL of 18 December 2006 concerning the 

Registration, Evaluation, Authorisation and Restriction of Chemicals 

(REACH), establishing a European Chemicals Agency, amending Directive 

1999/45/EC and repealing Council Regulation (EEC) No 793/93 and 

Commission Regulation (EC) No 1488/94 as well as Council Directive 

76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 

93/105/EC and 2000/21/EC, and 

CLP =  REGULATION (EC) No 1272/2008 OF THE EUROPEAN PARLIAMENT 

AND OF THE COUNCIL of 16 December 2008 on classification, labelling 

and packaging of substances and mixtures, amending and repealing 

Directives 67/548/EEC and 1999/45/EC, and amending Regulation (EC) No 

1907/2006. 
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A European Union regulation is in force directly in the European Union countries and 

does thus not require any implementation in any national legislation. In this regard, it 

has the same effect in Sweden as a national law. As any other legislation, it must be 

harmonized with all other legislation, but it should not be regarded as legislation issued 

under any special national law such as is the case for our national ordinances and 

regulations, cf Section 1.5.1. It is thus somewhat confusing to use the word ñregulationò 

for such different purposes. The nomenclature is, however, in concordance with 

Reference [2].  

 

A European Union directive is not in force directly to various individuals and legal 

entities. It applies to Parliaments and Governments who are obligated to implement 

European Union Directives into national legislation.  

 

For instance, the 

Council Directive 91/689/EEC of 12 December 1991 on hazardous waste [V] 

has been implemented into Swedish legislation through  

 The Ordinance of Waste (Avfallsförordningen, SFS
1
 2001:1063) [VI ] 

(and possibly other legislation).  

 

The Directive of hazardous waste has now been superseded by the  

DIRECTIVE 2008/98/EC OF THE EUROPEAN PARLIAMENT AND OF THE 

COUNCIL of 19 November 2008 on waste and repealing certain Directives [VII ] 

 

Nonetheless, the Ordinance of waste[VI ] is still in force (November 2009) and the new 

framework Directive on waste[VII] does not have to be implemented into Swedish 

legislation until end of December 2010.  

 

European Union regulations and directives as well as guidance documents issued by any 

European Union authority are to be issued in concordance with certain basic principles 

as documented in various European Union agreements. A few such principles relevant 

for the present work are presented in Appendix H.  

 

                                                 
1
   SFS stands for òsvensk fºrfattningssamlingò which translates to Swedish code of statutes.  
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2 Background 

In most cases, and until now, ashes from combustion and incineration have been 

regarded as waste, at least until they have been put in place in some kind of utilization. 

Consequently, there has seldom been reason to analyze in any detail what would have 

applied had an ash been regarded as a chemical product. Such details might have 

included labeling according to the previous and still (to a certain extent) existing rules 

for labeling as published in primarily two European Union Directives [I-II ] and their 

implementation into Swedish legislation[I,VIII -X]. Thus, utilization of ash has in most 

cases been conducted under the waste legislation.  

 

In contrast, and for the steel slags generated by SSAB, utilization has since decades been 

carried out under the legislation for products[I-II,VIII -X].  

2.1 Classification of ash according to the hazardous waste Directive 

A first requirement under the waste legislation is to determine if an ash should be 

classified as hazardous waste or as non-hazardous waste. Such a classification is to be 

based on the rules in the Ordinance of waste (Avfallsförordningen) [VI], which is the 

primary Swedish implementation of the Directive of hazardous waste[VII]. This 

ordinance also regulates how waste must be handled and managed, depending on its 

classification.  

 

Basically, the classification according to the Ordinance of waste is based on whether the 

ash in question should be regarded as having certain hazardous properties. This, in turn, 

can be based on whether the ash contains certain amounts of substances having certain 

hazardous properties. These properties (R-values) are the same as the properties (risk 

phrases) mentioned in the old rules for labeling of chemical products[VIII].  

 

Ash has varying chemical composition and structure depending on fuel, furnace, point 

of exit and ageing. In addition, the chemical form is complex and the trace elements ï 

which are those of primary interest with regard to health and environment ï do for the 

most part not form phases of their own (i e phases in which they are major elements). 

Instead, they typically appear in the form of solid solution in phases defined by the 

major elements of the ash in question. These forms of those elements that have the 

highest probability of forming hazardous substances do not usually appear in data bases 

of substances having hazardous properties.  

 

Värmeforsk (The Swedish Thermal Engineering Research Institute)has therefore through 

its Programme on Environmentally Friendly Use of Non-Coal Ashes (Askprogrammet), 

and in collaboration with Swedish Waste Management (Avfall Sverige, formerly 

Svenska Renhållningsverksföreningen {RVF}) developed a methodology for the 

cautious but practical classification of ash and similar waste.[3-7]  

 

The key feature of the method is the selection of one reference substance for each 

element where the reference substances reflect the actual properties in a cautious manner 
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but does not necessarily represent a worst case. A reference substance must appear in 

the data bases on hazardous properties.   

 

Domestic Swedish general approaches to classification according to the Ordinance of 

waste can be found in References [8-9], and an example of an internationally available 

general approach can be found in Reference [10].  

 

The methodology will be described further in Section 4.2.  

2.2 Qualification of ash for geotechnical construction purposes 

The utilisation of ash for the purpose of geotechnical constructions is governed in 

Sweden by the Ordinance on environmentally hazardous activities and protection of 

health[11]. It states the following:  

 

Utilisation for geotechnical construction 

purposes of waste in such a manner that it 

might lead to contamination of land and 

soil, water area or groundwater, and where 

the risk is not insignificant (Swedish: inte 

endast är ringa).  

Utilisation for geotechnical construction 

purposes of waste in such a manner that it 

might lead to contamination of land and 

soil, water area or groundwater, and where 

the risk is insignificant (Swedish: är 

ringa).  

Permit is required for such activities. 

Application for permit should be applied 

for at the County Administrative Board.  

The Local (Municipal) Authorities must 

be notified.  

 

There exists no legally binding document specifies how ñnot insignificantò and 

ñinsignificantò are to be interpreted.  

 

However, Värmeforsk, through its Programme on Environmentally Friendly Use of 

Non-Coal Ashes has investigated what might reasonably be an appropriate interpretation 

based on the levels of risk put forward as acceptable in other similar cases.[11-12, see 

also 13] This work is based on a methodology presented in [14] and developed further 

in [15] which is a remit version. The final version is presently in print[16]. It forms the 

basis for a recent publication on screening values.  

 

The underlying prerequisite[12,17-18] is that the detriment to health must not be larger 

than one incidence of cancer (fatal as well as non-fatal) in 100 000 for life-time 

exposure of an individual in a critical group. A critical group is the group of people that 

have the highest exposure. This corresponds to one (additional) incidence per year for 

the entire Swedish population provided that all Swedes are members of a critical group 

getting a maximum exposure each year. Another prerequisite[12,17] is that 75 % of all 

soil organisms are protected.  

 

The screening values are generic and based on cautiously selected parameters for the 

equilibrium concentration of the various species in the groundwater. This follows from 

the methodology since these parameters show large variations with the type of soil, and 

the result must not be overly optimistic. In addition, and as has already been pointed out, 
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ash has varying properties depending on fuel, furnace, point of exit and ageing and other 

parameters.  

 

The Swedish Environmental Protection Agency presently has sent out a document on 

reuse of recycle material for geotechnical construction purposes for remit. The purpose 

of this guidance is to facilitate recycling by defining lower limits than what corresponds 

to ñinsignificant riskò in the Ordinance on environmentally hazardous activities and 

protection of health[XI], cf above.   

 

The work on qualification of ash for geotechnical construction purposes is further 

described in Section 4.3.  

2.3 Qualification of slags for geotechnical construction purposes 

Slag from production of steel has been used for building and construction purposes for 

centuries. Moreover, SSAB Merox AB, at the site of the SSAB steel works at 

Oxelösund, has maintained a strategy of utilization of residues from steel production for 

many decades. This implies that considerable efforts have been spent on product 

qualification and marketing. It is a natural extension of this long-time strategy to work 

with REACH in a proactive and timely manner.  

 

There are many similarities between ash and slag with regard to materials properties and 

possible applications. Consequently, there is much to learn for the ash community from 

those who work continuously with slag as a product.  

2.4 The framework Directive for waste 

In the past, Authorities have recurrently maintained that an ash is a waste until it is 

actually utilised and put in place in its construction.  

 

The prerequisites for this approach may have changed on November 19
th
, 2008 when 

The European union issued its new framework Directive on waste[VII ]. It is to be 

implemented in the member states no later than December 2010.  

 

It states in Article 5 that a residue is a by-product and not a waste if the following 

conditions are met:  

ñ(a)  further use of the substance or object is certain; 

(b)  the substance or object can be used directly without any further processing other 

than normal industrial practice; 

(c)  the substance or object is produced as an integral part of a production process; 

and 

(d)  further use is lawful é ñ 

 

If an ash is not a waste, then it should not be dealt with under the waste legislation, but 

under the legislation for chemical products.  

 

The framework Directive for waste is further described in Section 5.  
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2.5 Legislation for chemical products 

The rules for classification, packaging and labelling were inaugurated in 1967 when the 

European Community adopted its Council Directive 67/548/EEC on the classification, 

packaging and labelling of chemical products[I]. It is commonly called the Dangerous 

Substances Directive, or DSD. 

 

The DSD was supplemented in 1999 by another directive that covered the case of 

mixtures of substances with known properties.[II] It is commonly called the Dangerous 

Preparations Directive, or DPD.  

 

Both of DSD and DPD have been implemented into Swedish legislation through [VIII -

X]. Of these references, [VIII] contains the Swedish regulation on classification and 

labeling, and previous versions of the regulation [X] contain the rules in force until 

recently on safety data sheets.  

 

At present, we are going through a transition from the rules just mentioned to the new 

EU regulations CLP[III] and REACH[IV].  

 

CLP stands for Classification, Labeling and Packaging, and constitutes the new rules for 

labeling of substances as well as mixtures. The word ñpreparationsò appearing in the 

preparations Directive is thus replaced by the word ñmixturesò.  

 

REACH stands for Registration, Evaluation, Authorization and Restriction of 

Chemicals. It addresses the production and use of chemical substances together with 

their potential impacts on both human health and the environment.  

 

Various special provisions apply regarding the transition to REACH, including the 

possibility to pre-register previously marketed substances. Under the shelter of such a 

pre-registration, a manufacturer or importer could and can carry on marketing his 

product for perhaps even several years before having to comply fully with REACH 

(depending on the quantities).  

 

This grace period of pre-registration ended on November 30
th
 2008, less than two weeks 

after the framework Directive for waste[VII] had come into force and more than two 

years before it has to be implemented into national legislation.  

 

Thus, generators of residues now face a double shift of paradigms, firstly that from 

waste to chemical products, and secondly that to the new regulations for chemical 

products. The Wikipedia in English states
2
 that ñits 849 pages

3
 took seven years to pass, 

and it has been described as the most complex legislation in the Union's history and the 

most important in 20 years. It is the strictest law to date regulating chemical substances 

and will impact industries throughout the world.ò  

                                                 
2
  Search for òREACHò together with òregulationò. 

3
  CLP contains 1355 pages.  
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3 Strategy for REACH compliance and basis for the present work 

3.1 Strategy for REACH compliance 

The implementation of REACH is to be overseen not only by national Authorities, but 

also by a European Union Authority called ñEuropean Chemicals Agencyò (ECHA). It 

is presently receiving registrations of various chemical substances as well as issuing 

various guidance documents.  

 

The guidance documents are very important because REACH is largely a result of 

negotiations. Consequently, REACH is open to interpretation in a number of cases. 

However, the guidance documents are not legally binding and not entirely coherent. In 

addition, there are no court cases.  

 

In view of the situation, it might appear tempting to follow the main stream and do all 

the testing and paperwork as advised. The cost for such an approach may amount to Mú 

0,2 ï 4 per substance. It is possible to carry such a cost if a fairly large consortium can 

be formed with a number of ash generators.  

 

But what about the variability of the ash, and should a consortium work primarily with 

the worst case? Or should some ashes be excluded? And what about the conscientious 

work already conducted on classification according to the Ordinance of waste[VI], and 

on environmental guidelines to meet the requirements of the Ordinance on 

environmentally hazardous activities and protection of health[XI]?  

 

After all, the classification according to the Ordinance of waste actually builds on DSD 

and DPD. And the environmental guidelines actually provide the answer to that which 

REACH asks for, namely a clear declaration of the consequences for human health and 

the environment as well as clear instructions on how to go about in order to protect 

health and the environment.  

 

This raises the question if there might be support in the CLP and REACH regulations 

for utilising the methods applied and results already obtained for their purposes.  

 

Consequently, a mini-search was conducted prior to the commencement of the present 

work. It indicated that there may be a number of different possibilities to utilise existing 

methodology and data. They are tailored to accommodate for the variability between 

different streams and batches of ashes and this may be especially advantageous in 

conjunction with REACH.  

 

Some of the findings in REACH[IV] are as follows. 

 

From point 38 in the preamble: 

 

ñThe generation of information by alternative means offering equivalence to prescribed 

tests and test methods should also be allowed, for example when this information comes 
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from valid qualitative or quantitative structure activity models or from structurally 

related substances. To this end the Agency, in cooperation with Member States and 

interested parties, should develop appropriate guidance. It should also be possible not 

to submit certain information if appropriate justification can be provided. Based on 

experience gained through RIPs, criteria should be developed defining what constitutes 

such justification.ò 

 

Point 1 in Article 13 which is on ñGeneral requirements for generation of information 

on intrinsic properties of substancesò: 

 

ñInformation on intrinsic properties of substances may be generated by means other 

than tests, provided that the conditions set out in Annex XI are met. In particular for 

human toxicity, information shall be generated whenever possible by means other than 

vertebrate animal tests, through the use of alternative methods, for example, in vitro 

methods or qualitative or quantitative structure-activity relationship models or from 

information from structurally related substances (grouping or read-across). Testing in 

accordance with Annex VIII,  Sections 8.6 and 8.7, Annex IX and Annex X may be 

omitted where justified by information on exposure and implemented risk management 

measures as specified in Annex XI, section 3.ò 

 

Point 0.4 in Annex I on ñGeneral provisions for assessing substances and preparing 

chemical safety reportsò:  

 

ñSubstances whose physicochemical, toxicological and ecotoxicological properties are 

likely to be similar or follow a regular pattern as a result of structural similarity may be 

considered as a group, or ócategoryô of substances. If the manufacturer or importer 

considers that the chemical safety assessment carried out for one substance is sufficient 

to assess and document that the risks arising from another substance or from a group or 

ócategoryô of substances are adequately controlled then he can use that chemical safety 

assessment for the other substance or group or ócategoryô of substances. The 

manufacturer or importer shall provide a justification for this.ò 

 

REACH[IV] does not include generic or site specific health and environmental impact 

assessments from use of materials in geotechnical constructions. Such consequences 

must in any case be evaluated under the Ordinance on environmentally hazardous 

activities and protection of health[XI], and as described in Section 2.1.2.  

 

However, REACH does cover much or all of the characterisation of the material 

required. This is obvious from Annex II which is a ñguide to the compilation of safety 

data sheetsò.  

 

The annex specifies that the nature and content of any hazardous substances be declared 

as well as any decomposition products that may be relevant for the assessment of 

impacts to health and the environment. ñPossible effects, behaviour and environmental 

fate of the substance or preparation in air, water and/or soilò are also to be described. 
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A safety data sheet must also include ñrelevant available data on aquatic toxicity, both 

acute and chronic for fish, crustaceans, algae and other aquatic plantsò. 

 

A safety data sheet prepared under the REACH regulation[IV ] may thus comprise most 

or all of the ash specific together with at least some of the site generic data required for 

assessments of the health and environmental impact according to the Ordinance on 

environmentally hazardous activities and protection of health[XI], cf Section 4.3 and 

References [11,14].  

 

Details on the alternatives offered in and in relation to REACH will be dealt with in 

some detail later on in the present report. It should be put forward already here, 

however, that they are several, and it may make a lot of difference which alternative is 

selected.  

 

It can thus be concluded already initially, that an ash generator should not rush to pay 

his share of Mú 0,2-4 for a standard registration as designed for ordinary chemical 

products. There appears to be possibilities to utilize existing material which is specially 

designed to cope with the chemical complexity and compositional variability of ash. 

Health and environmental impact assessments will have to be carried out anyway, and 

they need to be co-ordinated with the registration for REACH. Also in this case can 

existing material be utilised in the REACH registration. The possibility to consider the 

special prerequisites for ash varies between the alternatives in REACH. Thus, a 

comprehensive view will have to be taken also with regard to these alternatives together 

with their interrelation with the prerequisites for ash.  

3.2 Purpose and scope of the present work 

The conclusion of the previous Section (3.1) is that an ash generator needs to answer 

two major questions: 

1 Should I register under REACH and in such a case, what alternative under 

REACH should I use?  

2 How can the present methodologies for classification and impact assessment as 

well as the present knowledge base in the publications of the Programme on 

Environmentally Friendly Use of Non-Coal Ashes best be utilized? 

 

It is the purpose of the present work to provide a basis for decisions on questions 1 and 

2 above. The purpose is also to provide a basis for the planning of the further work on 

the compliance with REACH for ash.  

 

It is assumed in this regard, see Section 5, that an ash generator has a certain amount of 

leeway in his choice between the legislation for waste and that for chemical products.  

 

Various legislations are issued for various purposes, and it is obvious that the question 

of residues came into consideration late in the lengthy process[19] leading to REACH. It 

is taken for granted in the present report that high ambitions apply with regard to 

protection of health and the environment. However, REACH might not be the optimal 

tool to reach this end in the case of ash utilisation. Therefore, the purpose is also to find 
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if the REACH regulation may impose unwarranted burdens on the generators and users 

of residues from combustion and incineration.  

 

The scope of the present work is to summarize and analyse the following: 

1 Relevant past work in the Programme on Environmentally Friendly Use of Non-

Coal Ashes and at SSAB Merox AB 

2 Relevant parts of the new frame Directive on waste 

3 Old and new legislation on classification and labeling of chemical products 

4 REACH regulation 

 

The analysis should focus on the following issues: 

1 Possibilities to utilize features in the existing methodology for classification of ash 

according to CLP and registration according to REACH 

2 Possibilities to utilize features in the existing methodology for environment and 

health impact assessment in conjunction with REACH 

3 Possibility to utilize experience from The Programme on Environmentally 

Friendly Use of Non-Coal Ashes and from SSAB Merox AB for the preparation of 

safety data sheets according to REACH 

4 Comparative analysis of alternatives in REACH with regard to existing 

prerequisites for ash 

 

The conclusions should include the following:  

1 A structured description of the alternatives and interdependencies 

2 Descriptions of advantages and disadvantages with different alternatives 

3 Proposed further work if ash is to be registered under REACH. This includes 

possibilities to use features in existing methodology for classification and health 

impact assessment of ash.  

 

The purpose of the present report is not to go into any detail on the chemistry basis for 

the classification methodology or any details on the various test methods. Information 

on the chemistry of ashes and the associated interpretation for the classification 

methodology can be found in References [3-7].  

3.3 The structure of the present report  

As is presented in Section 3.2, the purpose of the present work is to analyse the REACH 

regulation with the scope of identifying if and how the knowledge that has been 

developed and accumulated in The Programme on Environmentally Friendly Use of 

Non-Coal Ashes under the auspices of Värmeforsk on classification and risk analyses 

can best be utilised to improve efficiency and compliance. The purpose is also to 

identify potentially discriminating factors, and to propose methodology and schemes for 

qualification.  
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It is strongly emphasized, that albeit the work is directed towards attempts for simple 

and easy procedures, the intent is very clearly to do this whilst fulfilling all the 

requirements under REACH to letter as well as to intent, and with a margin (e g to make 

up for uncertainty).  

 

The present report is thus neither a summary of nor a handbook on REACH, nor is it a 

reporting on how to go about in order to register ash under REACH. The latter actually 

exists in the form of a report - ñWhy and how to make a REACH registration of 

combustion ashò[20] - published by Värmeforsk, The Programme on Environmentally 

Friendly Use of Non-Coal Ashes. This material will in general not be repeated here 

since it constitutes a separate, readily accessible and complementary source. General 

information on REACH can be found e g in References [21-26] and on the ECHA webb 

page, www.echa.eu.  

 

The present report was originally intended to comprise around 35 pages and to give a 

summary of the pertinent alternative strategies under REACH. This was before the full 

nature of REACH was realized by the authors. Reach is not only a complex European 

Union legislation covering many hundred pages. It is also a negotiation protocol and a 

giant experiment. Statements are frequently ambiguous and necessary clarifications 

absent. This greatly enhances the significance of guidance by ECHA, although such 

guidance is not legally binding and might not hold in court. Guidance by ECHA is 

fragmented since several of the guidelines intended are either available only partially 

and/or in a draft form, or not at all. There are even occurrences of conflicting 

information. Waste related issues are dealt with in a stepmotherly fashion.  

 

In addition, ash itself does not conform well with the underlying assumptions in 

REACH. The ash itself (e g from virgin wood) is essentially harmless whilst it is the 

impurities from some recycled wood that may be potentially harmful to man and 

environment. The mainstream presumption in REACH is the other way around, namely 

that it is the ñactiveò substance (chemical compound) - the one produced intentionally - 

that might be hazardous and that the impurities are usually unimportant.  

 

As a result of these deviations from what was expected, the original scope had to be 

modified to include much more than intended originally of interpretation and discussion. 

The consequence was also that considerable quantities of text had to be quoted in order 

for the reader to see from where the basis for analysis was taken and to follow the steps 

of reasoning.  

 

Unfortunately, this has lead to a report that is larger than desirable and more 

cumbersome to read, but here is some advice as to how to avoid or mitigate at least 

some of the difficulties.  

 

The European Union directive on waste is described in Section 5. The directives and 

regulation on labeling are described in Section 6. None of these directives and 

regulations has the deficiencies mentioned for REACH. Although they are complex, 

interpretation is not more difficult than one would expect. They are nonetheless dealt 
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with in some detail in Sections 5 and 6, since such background is necessary for the 

understanding of the chapter on REACH (Section 7). It should be observed, that 

material that is common to both on one hand DSD, DPD and CLP and on the other hand 

REACH is mostly dealt with in the chapter on labeling (Section 6) since it does not 

share the ambiguity with the material solely under REACH. The issue of reaction mass 

registration is mostly dealt with under REACH, however.  

 

Those readers familiar with the new waste directive as well as the legislation for 

labeling do hardly need to read Sections 5 and 6.  

 

The many and long quotations are either included in the appendices, or appear in italic 

style. Those readers who only want an overview can in many cases skip quotations.  

 

Generally, material that is included in the appendices can be skipped without loss of 

continuity. The nature of the appendices is usually clear from the main text, and thus the 

reader is supplied with some basis for deciding whether or not to read an appendix.  

 

It is advised that the reader initially familiarizes her- or himself with the chapter on 

organizations, definitions and glossaries (Section 1). The most treacherous of it all is 

perhaps the meaning of chemical compound, substance and mixture/preparation. Their 

interrelations are dealt with e g in Sections 1.4, 6.3.6-7 and 7.2.  

 

The work has to a certain extent been one against a moving target. ECHA is continually 

emitting guidance documents that would preferably have been published before REACH 

went into force. Thus, a few of the guidelines are in a draft form. The latest one was 

discovered during the final editing. It is the for the present work very important 

guidance on waste and recovered substances[27]. Consequently, the text frequently 

refers to older material. It has been checked, however, that no important statements have 

been missed. Extensive quotations from this guidance document are compiled in 

Appendix G.  
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4 Previous work in Sweden on ash and slag 

4.1 Introduction 

District heating supplies about 50 % of the heating required in Sweden for domestic and 

other buildings at a total capacity of 50 TWh/year. Large quantities of heat are also 

generated at paper mills. The vast majority of such heating comes from wood based 

fuels, including virgin fuels, peat, recycled fuels, by-products from paper mills and 

waste. The latter includes about 2 Mtonnes of domestic waste which are incinerated 

annually and which correspond to almost half of all domestic waste generated. The total 

quantity of ash generated exceeds 1 Mtonne per year and constitutes by far the largest 

category of waste deposited and used at municipal landfills. 

 

Comparable quantities of residues of mainly inorganic composition are also generated at 

steel mills and other metal works including various slags from metallurgic operations 

and sludges from e g treatment of liquids from pickling.  

4.2 Classification of ash according to the Directive on hazardous waste 

The management, handling and conceivable future fate of such residues ï as well as the 

possible impact on health and environment - strongly depend on an appropriate 

classification according to the European Union Directive on hazardous waste [V] as 

implemented into the Swedish legislation in the form of the Ordinance of waste[VI].  

 

According to this Ordinance, all generators of waste must know its classification, that is, 

if the waste is hazardous or non-hazardous. The Ordinance regulates how waste is to be 

handled, managed and in some cases also deposited.  

 

For many wastes, this classification is simple and straightforward, namely in those cases 

where the relevant EWC-codes are unambiguous with regard to classification as 

hazardous or non-hazardous waste, and there is no reason to suspect that any other 

classification might be appropriate. EWC stands for European Waste Codes, and they 

are listed in Appendix 2 of the Ordinance of waste.[VI] 

 

In other cases, there may be so-called mirror entries (Swedish: ñspegeling¬ngarò or 

ñdubbla ing¬ngarò) where the same type of waste is to be given different codes 

depending on whether or not it contains hazardous substances. In such cases, Appendix 

3 of the Ordinance of waste need be consulted. It provides two means of determining the 

classification of a waste.  

 

Firstly, alternative A, a waste may possess certain properties that render it hazardous. 

The properties in question are as follows:  

H1  Explosive 

H2  Oxidizing 

H3-A Highly flammable 
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H3-B Flammable 

H4  Irritant 

H5  Harmful 

H6  Toxic 

H7  Carcinogenic 

H8  Corrosive 

H9  Infectious 

H10  Teratogenic 

H11  Mutagenic 

H12  Substances and preparations which release toxic or very toxic gases in contact 

with water, air or an acid 

H13  Substances and preparations capable by any means, after disposal, of yielding 

another substance, e.g. a leachate, which possesses any of the characteristics 

listed above 

H14  Ecotoxic 

 

(Tetatogenic means harmful to fetuses, in Swedish ñfosterskadandeò).  

 

Secondly, alternative B, a waste is classified as hazardous if it possesses one or more of 

the following properties  

-  flame point Ò 55 ºC, 

-  one or more substances that is/are classified as highly toxic at a total concentration 

Ò 0,1 %, 

-  one or more substances that is/are classified as toxic at a total concentration Ò 3 

%, 

-  one or more substances that is/are classified as harmful at a total concentration Ò 

25 %, 

-  one or more corrosive substances that is/are classified as R35 at a total 

concentration Ò 1 %, 

-  one or more corrosive substances that is/are classified as R34 at a total 

concentration Ò 5 %, 

-  one or more irritant substances that is/are classified as R41 at a total concentration 

Ò 10 %, 

-  one or more irritant substances that is/are classified as R36, R37 or R38 at a total 

concentration Ò 20 %, 

-  a substance that is known to be carcinogenic (category 1 or 2) at a concentration Ò 

0,1 %, 

-  a substance that is known to be carcinogenic (category 3) at a concentration Ò 1 %, 

-  a substance that is tetratogenic (category 1 or 2) and that is classified as R60 or 

R61 at a concentration Ò 0,5 %, 
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-  a substance that is tetratogenic (category3) and that is classified as R62 or R63 at a 

concentration Ò 5 %, 

-  a substance that is mutagenic  (category 1 or 2) and that is classified as R46 at a 

concentration Ò 0,1 %, 

-  a substance that is mutagenic (category 3) and that is classified as R40 at a 

concentration Ò 1 %, 

 

Reference is made to the Dangerous Substances Directive (DSD)[I] and to the 

Dangerous Preparations Directive (DPD)[II] as well as to their implementations into 

Swedish legislation through our rules for labelling of chemical products, primarily 

Reference [VIII ]. It is mentioned that the so-called ñR-valuesò above as quoted from the 

Ordinance of waste have the same meaning as the so-called ñrisk phrasesò in Reference 

[VIII ]. The words toxic, highly toxic and harmful also have the same meanings in the 

Ordinance of waste[VI] and in the The Swedish Chemicals Agency's Classification and 

Labelling Regulations[VIII].  

 

However, the rules of summation are somewhat different in the two legislations. They 

are simpler according to the Ordinance of waste (cf above).  

 

First, it was found that alternative A is impossible to pursue in practice. It would have 

involved the direct testing of all the properties on all the dissimilar streams and batches 

of ash. This would have been an enormous task.  

 

Alternative B presupposes that ash be ñpreparedò by mixing various constituents with 

known classification. This ñmodelò holds relatively well for organic compounds where 

the matter typically appears in the form of individual molecules, many of which appear 

in the data bases on hazardous properties.  

 

The data base used is the so-called ñclassification listò that used to be included in the 

Swedish Chemicals Agency's Classification and Labelling Regulations[VIII ]. However, 

from June 1
st
, this year, this Ordinance[VIII ] refers to Annex VI in CLP[III].  

 

The practical execution of the work has been carried out using the data base ñKemiska 

Ämnenò (Chemical substances) from Prevent. It contained the same information as the 

Swedish classification regulations as well as some additional voluntary data. It has 

recently been updated and upgraded with regard to the new labels to be used under CLP.   

 

For inorganic substances, alternative B also resembles ñmission impossibleò, and the 

reason is as follows. Ash consists mainly of reaction products between oxides and to a 

lesser extent chlorides of various elements. The formation of various phases is dictated 

primarily by the elements occurring in the highest abundances. Minor elements are 

typically included in these phases in the form of so-called solid solution. Solid solution 

means that elements foreign to the ideal, simple composition are included occasionally 

in the form of substitution. Elements that have the potential to give rise to hazardous 

properties are usually minor elements. Such solid solutions containing potentially 

hazardous elements do not appear in the data bases (such as ñKemiska ªmnenò).  
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The availability of the potentially hazardous trace elements to the water phase (pore 

water) is typically dictated by the (incongruent) dissolution properties of the phases 

formed. Their internal structures are dictated mainly by the abundances of the major 

elements. The minor elements, i e those which are potentially hazardous, do not form 

phases of their own, but are incorporated into these phases formed by the major 

elements. Since the pore water is typically saturated with regard to sparingly soluble 

phases of the major elements, dissolution rates are usually slow for aged ash.  

 

It might therefore be tempting to conclude that since the relevant phases are not 

included in the data bases, and since the forms of occurrence are likely to have a low 

impact on health and environment, it would be reasonable and justifiable not to include 

them in any evaluation of hazardous properties. Such an approach would, however, be 

in breach of the precautionary principle in that no highest value is assessed for the 

hazard. Instead, a method is desired in which each element is regarded as included in a 

chemical form that represents the actual form in a cautious (conservative) manner, and 

in which all of each such element is included in the calculations of hazard.  

 

This is achieved by defining reference substances for classification. This is not the same 

as reference substances under the REACH regulation.  

 

A reference substance represents an element that has potentially hazardous properties (cf 

above) in an ash and soil environment
6
. It must exist in the data bases on hazardous 

properties, and must represent the actual properties in a conservative manner. It should 

also represent the element in question in a reasonably realistic manner in the chemical 

environment in question. It cannot be required, however, that it is thermodynamically 

stable in an ash environment, because, as just mentioned, minor elements do not usually 

form phases of their own.  

 

It is not trivial how these reference substances are selected. Our environmental 

code[XII] requires that health and environment be protected (see Chapter 1 §1). It also 

states that one must conserve resources and recycle (see Chapter 1 §1), and Chapter 2 § 

5 states that ñpersons who pursue an activity or take a measure shall conserve raw 

materials and energy and reuse and recycle them wherever possible. éò. 

 

Thus, the easiest choice ï worst case ï can only be used either when the impact on 

recycling is small, or when it is not possible to identify a reference substance that is 

conservative but at the same time reasonably realistic.  

 

In concordance, the Programme on Environmentally Friendly Use of Non-Coal Ashes 

has commissioned three projects to develop methodology, compile the chemical 

prerequisites and propose pertinent reference substances, see References[3-7,13]. A 

compilation of the reference substances put forward is presented in Table 4.  

 

                                                 
6
  This usually holds for slag as well although the method was not originally developed for slag.  
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Table 4. The relation between the reference substances, R-values and hazardous 

properties. H4 = Irritant , H5 = Harmful, H6 = Toxic, H7 = Carcinogenic, H8 = 

Corrosive, H10 = Teratogenic and H11 = Mutagenic. Y = yes.  

Property H6 H6 H5 H8 H8 H4 H4 H7 H7 H10 H10  H11 H11 

Code
À
 TT+ T Xn C C Xi Xi T Xn T Xn T Xn 

Limit % 0,1 3 25 1 5 10 20 0,1 1 0,5 5 0,1 1 

 26 23 20 35 34 41 36 45 40  60 62 46 68 

R-values*  26 24 21    37 49  61 63   

 26 25 22    38       

antimony(III) oxide                 Y         

arsenic(III) oxide Y    Y   Y       

barium(II) oxide    Y            

lead(II) oxide    Y       Y Y    

cadmium(II) chloride Y Y      Y  Y  Y   

kobalt(II,III) oxide    Y      Y      

copper(II) oxide    Y            

chromium(VI) oxide Y Y  Y    Y   Y Y   

mercury(II) chloride Y Y   Y          

lantanium(III) oxide       Y         

molybdenum(VI) oxide    Y    Y        

nickel(II) oxide         Y       

vanadium(V) oxide   Y Y    Y    Y  Y 

tungsten(VI) oxide    Y  Y          

zinc(II) oxide                           

Franklinite ZnFe2O4                           

À Symbols and indications of danger for dangerous substances and preparations are 

presented in Table B1, see Appendix B.  

* The meanings of the R-values are presented in Table B2 in Appendix B.  

 

Zinc(II) oxide and franklinite (ZnFe2O4) are relevant for the property ecotoxic, where 

the Programme on Environmentally Friendly Use of Non-Coal Ashes recommends its 

members to use a voluntary limit. There is no quantitative limit for ecotoxic in the 

Ordinance of waste[VI]. Consequently, it is recommended[3-7] that classification as 

non-hazardous is not done if the data for the waste in question exceed the limit for 

labeling as ecotoxic according to DSD[I] and DPD[II], and their implementation in 

Swedish legislation[VIII -IX].  

 

The work on the method for classification has been carried out with support from the 

Swedish Environmental Protection Agency in the form of information, advice and work 

in a reference group.  

 

The method has been applied successfully at more than 20 district heating sites and two 

steel mills.  

 

Please note again that the method relates to the present rules for classification 

(Ordinance of waste[VI]) which are to be modified during the course of 2010 when the 

new framework Directive on waste[VII] is to be implemented into Swedish legislation. 
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According to the remit version of the new ordinance circulated recently by our 

Government, the distinction between hazardous and non-hazardous waste will be based 

on CLP. What renders waste hazardous under CLP is dealt with in Section 6.3.4.  

4.3 Assessment of impact on health and environment from geotechnical 
constructions containing ash 

An introduction to the impact on health and environment from geotechnical 

constructions containing ash was given in Section 2.2. It was mentioned that the 

underlying prerequisite[12,17-18] for the assessment of the impact on health is that the 

detriment must not be larger than one incidence in 100 000 for life-time exposure of an 

individual in a critical group, and that 75 % of the soil organisms should be protected. It 

was also mentioned that Värmeforsk, through its Programme on Environmentally 

Friendly Use of Non-Coal Ashes has investigated possible impacts from use of ash for 

the purpose of road constructions [11-13].  

 

The model used is based on various literature data by means of which it is possible to 

convert content of various potentially hazardous elements in a construction to e g intake 

through drinking water from a local well. Other mechanisms include oral intake of soil, 

which is most critical for infants, and oral intake of dust through vegetables grown 

locally. Literature data are also available for the conversions needed. Some parameters 

are strongly site specific, however, such as the distances between the road and wells for 

drinking water as well as the distribution coefficients for contaminants between soil and 

water in the ground.  

 

An illustration of how contaminants can move with groundwater from a road made of 

ash and to a well for drinking water is shown in Figure 1.  

 

It is usual [28-29] to define a retardation factor, Rf, as follows: 

 

inantthe contamfortransportofrate

fluidthefortransportofrate
Rf

    

     
 (1) 

 

Where 

 

d

e

b
f K

n
R 1  (2) 

 

and 

 

b  = bulk density of the porous medium (kg/litre) 

ne  = effective porosity for the porous medium when saturated with fluid 

Kd  = distribution coefficient (litre/kg), i e the ratio of the concentration of the 

contaminant in the soil (kg/kg) to that in the water (kg/litre).  
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Figure 1. Path of transfer of contaminants from a road built with ash to a well for drinking water and to a small lake with fish.  
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In practice, the second term usually dominates in equation (2). Consequently, the rate of 

transport of the contaminant is approximately inversely proportional to the distribution 

coefficient (Kd-value). The distribution coefficient also largely dictates the 

concentration of the contaminant in the water in a well.  

 

The general assumption in simple Kd-models is that the distribution coefficient is 

independent of concentration as well as of time of contact. Both of these assumptions 

are often poor or very poor. However, Kd-values determined at elevated concentrations 

during short contact times are usually conservative, and thus even simple Kd-modelling 

can be used to obtain upper limits for the impacts to health and the environment.  

 

Distribution coefficients vary strongly with the type of soil in the surrounding of an 

installation. If generic impacts, applicable to just about any site, are to be sought, then 

the distribution coefficients will have to be chosen among the least favourable ones, i e 

for the poorest soils (usually sandy or silty ones).  

 

The content of contaminants in drinking water in a well of course also depends on the 

concentration in the ash and on the mechanisms for release. Usually, roads are made 

impervious to penetration by water wherefore meteoric water drains off from the surface 

and dissolution of contaminants is small. Nonetheless, the work by the Programme on 

Environmentally Friendly Use of Non-Coal Ashes [11-13] includes scenarios in which 

water is allowed to penetrate through the material in a road bank and thus become 

equilibrated with regard to contaminants in the ash. Thus, ageing and leach properties of 

the ashes used are also important for the evaluation of consequences to health and the 

environment.  

 

Using this and other tools, the material published by the Programme on Environmentally 

Friendly Use of Non-Coal Ashes [11-13] contain generic guidance values on content 

and leaching of various elements such that the risk criteria above are met. The models 

presented can also be utilized for site specific evaluations.  

4.4 Qualification of slags as chemical products 

Much of the material below was received during an interview with the Managing 

Director of SSAB Merox AB, Torbjörn Carlsson. He has been around at what is now 

SSAB Merox AB for about 40 years, and he also has a special interest in industrial 

history. The purpose of the interview was to learn about the approach and experiences 

with by-product utilisation.  

4.4.1 Background 

Sweden has rich natural resources in terms of ores and forests. Beneficiation of iron and 

production of steel has been a major source of income for centuries. Historically, the 

two have been strongly interlinked since reduction of iron ore was made using charcoal 

which is made from wood. In large areas of Sweden, most of the wood harvested was 

used for preparation of charcoal.  
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The by-products of the combustion of wood and manufacturing of iron, ash and blast 

furnace slag, respectively, were different however, since the composition of the ash 

related to the wood used while that of slag was dominated by non-iron elements in the 

ore.  

 

Ash was used for a large number of purposes, some of them related to preparation of 

food and personal hygiene. It fell into disuse (other than for the purpose of fertilization) 

by the end of the 19
th
 century as a result of the introduction of efficient processes to 

make soda (sodium carbonate) and caustic soda (sodium hydroxide).  

 

Blast furnace slag has been used in the form of moulded blocks of glass for buildings 

and geotechnical constructions for centuries, and an example is shown in Figure 2. 

Many of them are still standing and are generally in mint condition. Blast furnace slag 

has also been utilised ï historically as well as at the present time ï as an ingredient in 

glassmaking.  

 

The composition of the blast furnace slag changed when charcoal was gradually 

replaced by coke from coal in the blast furnaces about a hundred years ago. Somewhat 

later, coal combustion shifted from grate firing to powder burners. This lead to a higher 

firing temperature and a greater similarity in materials properties between the coal fly 

ash and blast furnace slag, at least in the cases where the slag had undergone rapid 

cooling similar to that of the particles in a coal furnace. Rapid cooling gives rise to a 

glass that is highly reactive when contacted with water under alkaline conditions.  

 

In the case of SSAB Merox AB in Oxelösund there is a continuous history of utilisation 

of blast furnace slag for building and geotechnical construction purposes.  

 

Generally, blast furnace slag based concrete and concrete-like materials have excellent 

properties in this regard, and are in several aspects superior to those of Portland cement. 

Thus, they have a higher resistance to various chemicals, can be moulded in large 

structures with less fracturing, have a lower density and a lower thermal conductivity.  

 

Consequently, see further below, SSAB Merox AB has been very successful in 

marketing and selling blast furnace slag and a number of other by-products for a 

multitude of uses.  

 

This success is regarded with a mixture of admiration and curiosity from the ash 

community, where most of the old tradition of conservation was broken a long time ago 

(see above) and where modern efforts of utilisation of ash are frequently met with great 

suspicions as well as objections from health and environment points of view.  

4.4.2 The SSAB Merox AB approach 

The first conclusion is that the path has not been nearly as straightforward as one might 

attempt and wish to reconstruct in retrospect.  
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In a large company like SSAB which makes various qualities of steel all the way from 

iron ore and scrap metal to various types of steel sheet products, there is always an 

internal dialogue on focus. As usual, by-products run the clear risk of being regarded as 

outside the main scope.  

 

It is well known internationally that for many years, manufacturers of cement and 

concrete have impeded the utilisation of coal ash in spite of its in many cases superior 

properties. It is only recently, that most of the coal ash has been put to use, mainly for 

such purposes. This is true primarily for Europe and the United States, while China and 

India (which use huge quantities of coal) lag behind in this regard.  

 

The obstacles have been similar in Sweden, and for many years SSAB Merox AB had to 

outperform alternative solutions by large margins in order to be able to sell its products.  

 

There has not been an absence of dialogue with Authorities either, but legislation and 

Authority related issues have been of less significance, in comparison.  

 

Experience and lessons learned from the example of SSAB Merox AB include the 

following:  

Å Set long-term goals and strategies. Acceptance among internal as well as external 

stake-holders does not usually come about quickly.  

Å Fulfill  your obligations and responsibilities with regard to health and the 

environment. The Environmental Code[XII] says that it is the owner and operator 

of a facility that has the full responsibility for health and the environment. The 

role of the Authorities is to instigate such work and to control that it is being 

performed and executed.  

Å Do your home-work. Make sure your products are competitive and that the impact 

on health and environment is at least acceptable, preferably better.  

Å Avoid mistakes. Trust and confidence may well take decades to earn but can be 

lost overnight by a simple mistake.  

Å Be open and honest. Let everybody know how good and bad your products are and 

always tell the truth also to the Authorities.  

Å Determine the actual impact on environment and health. Applications and other 

planning documents often contain modeling of impacts on health and the 

environment. As explained in Section 4.3, these often ï by necessity ï exaggerate 

the impacts by orders of magnitude. Consequently, it is essential that the actual 

impact ï that is the impact actually incurred ï is accurately determined. (An 

example of this is the water sampling carried out from areas nearby after the 

motorway had been build between Nyköping and Norrköping using blast furnace 

slag material).  

Å Be persistent and enduring. Rationale for giving up has existed at times, but work 

has nevertheless progressed in accordance with the long term goals.  
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Figure 2. Example of historical utilisation of blast furnace slag (from iron ore reduction). House built using moulded blocks. Please 

note that the slag blocks were used at the most exposed parts of the building, thus indicating an excellent resistance to weathering.  

 
















































































































































