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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 agptmducts from the year 2010. Ash
from combustion and incineration may then fall undee hew Eurpean Union
regulations REACH Registration, Evaluation, Authorisation and Restriction of
Chemicaly} and CLP Classification, labelling and packaging of substances and
mixtures.

The literature on REACH and CLP has been reviewed in order to identify dee m
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 randirektivet for avfall ska implementeras undar 2010. Enligt direktivet
kommer mycket av det som i dag betraktas som avfall att i stédfeaktassom
biprodukt och i darmed ofta falla under den nyafétdrdningen REACH (registrering,
utvardering, godkd@nhande och begransning av kemikalier). REACH tillampas
tilsammans med CLP klassificering, maéarkning och férpackning av @&mnen och
blandningay.

Overgéngen till de nya reglerna sker successivt, och for.<CtE! handlardet om
overgang fran direktiven DSbch DPD, d v simnesdirektivet och preparatdirektivet.
Pa liknande satt kommer det nya avfallsdirektivet sattcessivt galla framfor det
tidigare avfallsdirektivet och en del andra stadganden.

Det finns ett samband mellan avfallsdirektivens regleh reglerna for klassificering

och markning genom att klassningam avfall { kategorierna farligtrespekive icke

farligt avfall) bygger pa (men &ar inte identisked) reglerna for markning. Pa liknande

satt anknyter de svenska reglerna for acceptans f@ndningav atervunnet material
(avfall) i geotekniska konstruktioner till reglerna i REACH betraffande vardering av
kemiska risker genom att bada kraver att riskerna ska vara ringa samt att samma eller
liknande metodik kan anvandas for att verifiera detta.

Det finns ett slags oOreferensalternativo
maste utféras for att man ska kunna registrera en sub&agistrering ar nyckeln till
anvandning av en substans oberoende av om den anvands som sadan, ingdende i en
blandning eller med syfte att avges fran en vara. REACH, liksom CLP, innehaller
samtidigt omfattande mdgjligheter for anvandning av litteraturdata, data pa liknande
amnen o s v for att undvika onddig provning. Detta galler sarskilt tester pa manniskor
och yggradsdijur.

Varmeforsk har genom sitt askprogrartvecklat saval mendik och vagledning for
klassning av avfall som miljoriktlinjer foér askanvandning i anlaggningsbyggande. Syftet
med foreliggande arbete ar att analysera om dessa metoder ar tillarapdarander

CLP och REACH, samt om de kan innebara Okad effektivitet jamfért med andra
alternativ. Sarskild tyngd ska laggas pa frdigan om de stora variationer som finns
betraffande askors innehall av potentiellt farliga komponenter

Resultatet av arbetetforutses anvandas av foretag som generergka, a
branschorganisatione SIEF:s forum for utbyte av information kring registrering),
konsortia och myndigheter.

Resultaten av arbetet innefattar foljande (se Avsnitt 8.2 for detdj&ACH ar inte

bara enEU-férordning utan ocksa ett forhandlingsprotokoll och ett jatteexperiment.
Aven om ECHA (Europeiska Kemikaliemyndigheten) har gett ut ett antal vagledningar
sa ar det i ett antal fall fortfarande oklart vad som egentligen galler. Den viktigaste
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fragan amnuruvida en aska maste betraktas sdsom bestdende av bara en substans, i vilket
fall det kan bli nédvandigt att testa manga askestning pa ryggradsdjur ska undvikas

sa langt som mojligtDet konstateras att PPORAternativet (PPORD = produkbch
processorienterad forskning och utveckling) ger majligheter till dels att redan planerade
forsknings och utvecklingsinsatser kan utforas, dels att man vinner tid for att det ska
klarna vad som géller ur myndighetssynpunkt. Andra alternativ, t ex UVCB, aligamp

i de fall dar redan utvecklade alternativ marknadsfors.

Ingen anledning har patraffats till varfor Varmeforsks arbetssétt inte skulle kunna
tillampas aven under REACH och CLP. | stéllet framstar de som mycket passande och
effektiva.

Eftersom framsillningen i rapporten bygger pa det som presenteras efterhand har
Avsnitt 3 lagts efter avsnitt 2. De lasare som 6nskar en tidig bild av strategi och syfte
kan boérja med avsnitt 3.

Sokord: REACH, CLP, aska, klassning, atervinning
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Summary

The newEuropen 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 aspbyducts and in many cases fall under the new European union
regulaion REACH Registration, Evaluation, Authorisation and Restriction of
Chemicaly. REACH applies in conjunction with the new European Union regulation
CLP (Qassification,Labelling andPackaying of substances and mixtures).

There are introductory periodisr 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, respectetyarly, 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 was{e the categories hazardous and -hon
hazardoup build on (but are not identical to) the rules for labelling. Similarly, the
national Swedish rules for acceptance of recycled matéwalste) for use in
geotechnical constructions relate to the provisions in REACHassessment of
chemical safetyn the bothrequest that the risk be assessed to be small, and that the
same or similar methodologies can be applied to verify this

There is a fAireference alternativeo in REAC
registration. Registration is the key to useasubstance even though a substance may

be used as such, in a mixture, or to be released from an atokever, REACH as

well asCLP contain a number of provisions for using literature data, data on similar
chemicals e t ¢ in order to avoid unnecegsesting. This especiallgpplies to testing

on humans andertebrateanimals.

Varmeforsk through its Programme on Environmentally Friendly Use of-Roal

Ashes has developed methodologies and guidelines for classification of waste as well as
for assesment 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 altenatives. Particular attentiors 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 S| EF 6 s b$tédhde HformationEnchange Fora), consoatia
authorities.

The results of thetudy include the following (see section 8.2 for detaREACH is
not only a regulation but s a negotiation document and a giarperiment. Even
though ECHA(EuropeanChemicals Agencyhas issued a number of guidelines, it is
still unclear what is actually requiréd a number of case¥he 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 ashesight have to be teste@esting onvertebrateanimals is to be avoided

as far as possibldt is concluded thathe PPORD (Product and Process Orientated
Research and &elopment alternative would allow for already intendezsearch and
development worko take places well asimultaneously allow time for the regulatory
situation toresolveitself. Other alternatives, e g UVCB, are appropriate in cases where
well develged applications are marketed.

No reason has been found why the above mentione@stmmethodologies 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. Theseers wanting an early insight in
strategy and purpose can start with Section 3.

Keywords: REACH, CLP, asltlassification, 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 Chemats Agency Kemikalieinspektionen
The Swedish Environnmgal Protection Naturvardsverket
Agency
Varmeforsk The Swedish Thermal Varmeforsk
Engineering Research Institlite
The Swedish Programme on Short and coomonly used name:
Environmentally Friendly Use of Nen Askprogrammet
Coal Ashes Formal name:
Miljoriktig anvéndning av askor
Swedish Waste Management Avfall Sverige
Formerly. Svenska
Renhallningsverksféreningen (RVF)
County Administrative Board Lansstyrelse
Local (Municipal) Authorities Kommunala mndigheter
SSAB Merox AB SSAB Merox AB
SSAB SSAB

1.2 Some termaused 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 DPOjlland on the othelnandthe new rules,
CLP[Ill]. They are compared and explained in Tabl8&e Also Section.6

CLP = Qassification,Labelling andPackaging 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 iRReference [1.

Terms Used DSD / DPD CLP

Mixture/s Term not used in DPD; This term means the same as
identical to definition of Apreparationo
Oprepar at({@BDhn6 Definition: @A
Article 2) composed of two or more

substanceso (CL
The CLP definition of a mixture
differs slightly from that of the UN
GHS which may well be apgid
outside of the EU

Preparation/s |Def i ni ti on: @ [Termnotusedin CLP;identicalt
solutions composed oftwoorfdef i ni ti on of @
more substanc
2)

Hazardous Term not used in DSD or DP[ A substance or a mixturelfiling
the criteria relating to physical
hazards, health hazards or
environmental hazards, laid dow
in CLP Annex |, is hazardous
(CLP Article 3)

Dangerous Substances or mixtures Term not used in CLP; REACH
fulfilling the criteria for the and other Community acts will
categories of danger set out if refer to explicit CLP
DSD, Artide 2 (2) classifications which reflect the

previous scope

Category of The nature of a hazard (dang¢ Term not used in CLFREACH

Danger of a substance or preparation| and other Community acts will

refer to explicit CLP
classifications which reflect the
previous scope

Hazard class /
hazard
category (CLP)

Term not used in DSD / DPD

The nature / severity of a physice
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 exampl e,

6Corrosi vebo

No equivalent under CLP
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Danger Symbol

Pictorial presentation of the
danger posed by dangesou
substances and mixtures
(Annex Il to DSD)

For example, this symbol
indicates an oxidising
substance or preparation

Term not used with the same
meaning in CLP; instead,
Api ctogramo i s
but not always identical to the
pictograms usednder CLP

For example, this

pictogram indicates an oxidising
substance or mixture

Many CLP pictograms are similar but not identical to the symbo
relating to certain categories of danger under DSD and DPD

Pictogram Term not usd in DSD; instead A graphical composition that
(See AD{Adanger symbolincludesasymbol plus other
Sy mb o | 0 | Equivalent but not always graphic elements, such as a bor
identical to the danger symbo| background pattern or colour tha
used under DSD and DPD Is intended to convey specific
information on the hazard
concerned (CLP Article 2(3))
Signal word No equivalentinDSDorDPD|The wor ds o6Dang
are used to indicate the severity
the hazard (CLP Article 2(4))
Terms Used DSD / DPD Indication of CLP Term not used in CLP;
Risk phrase intrinsic hazards (DSD Articleli nst ead, fAhazar
(R phrase) 23, as set out in Annex lll to | used. Equivalent but not always
DSD) identical to the hazard statents
under CLP
For example, R38: Irritating tg
the skin For example, H315: Causes skin
irritation
Hazard Term not used in DSD / DPD;| Hazard statements describe the
statement i nstead, fir i s |natureofthe hazards of a

Equivalent but not always
identical to the risk phrases
used under DSD (DSD Atrticle
23, as set out in Annex Il to
DSD)

For example, R38: Irritating tg

where appropriate, the degree of

the skin

substance or mixture, including,
hazard (CLP Article 2(5))

For example, H315: Causes skin
irritation
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Safety phrae

Phrases related to the safe ug

Term not used in CLP; instead,

(S phrase) of the substance (DSD Article i pr ecauti onary
23, as set out in Annex IV to | Equivalent but not always
DSD) identical to the precautionary
statements used under CLP
For example, S2: Keep out of
the reach of children For example, P102: Keep out of
reach of children
Precautionary | Term not used in DSD or DP[ A description of the measure or
statement i nstead, fisaf (measuresrecommended to
Equivalent but not always minimise or prevent adverse
identical to the safety phraseg effects resulting from exposure tt
under DSD (DSD Article 10) | a hazardous substance or mixtur
due to its use (CLP Artiel2(6))
For example, S2: Keep out of
the reach of children For example, P102: Keep out of
reach of children
Supplier Term not used in DSD or DP[ Any manufacturer, importer,
downstream user or distributor
placing on the market a substang
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 | A chemical element and its

compounds in the natural stat
or obtained by any production
process, including any additiv
necessary to preserve the
stability of the mixtures and
any impurity deriving fom the
process used, but excluding
any solvent which may be
separated without affecting th
stability of the substance or
changing its composition (DSI
Article 2)

compounds in the natural state o
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 affecti
the stability of the substance or
changing its composition (CLP
Article 2(7))
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1.3 General dossary

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 casgs, 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 {
more elements combined in such a fashion that they canna&adéyrmechanically
separated.

Article: An object which during production is given a specific shape, surface or d
which determines its function to a greater degree than its chemical composition.

Authorisation: Premarket approval procedure for stiénces of very high conce
(SVHCs) listed in Annex XIV REACH. It may apply to category 1 or 2 carcinog
mutagens, substances classified as toxic for reproduction (CMRs), PBTs, VPVE
other substances of equivalent concern (e.g. endocrine disuptor

Bridging: See Section 1.4.

By-products: (from article 5 of the revised waste framework directive) A substan
object, resulting from a production process, the primary aim of which is nd
production of that item, may be regarded as not bewmmsfe referred to in point (1)

Article 3 but as being a byroduct only if the following conditions are met: (a) furtl
use of the substance or object is certain; (b) the substance or object can be use
without any further processing otherathnormal industrial practice; (c) the substa
or object is produced as an integral part of a production process; and (d) furthe
lawful, i.e. the substance or object fulfils all relevant product, environmental and
protection requirementsoff the specific use and will not lead to overall adve
environmental or human health impacts.

C&L: Classification and Labelling

CA: Competent Authority

Chemical Safety AssessmentConsiders the use of the substance on its
(including any majoiimpurities and additives), in a preparation and in an articlg
defined by the identified uses. It must consider all stages of theytfe of the
substance resulting from the manufacture and identified uses and is base
comparison of the potenticadverse effects of a substance with the knowr
reasonably foreseeable exposure of man and/or the environment to that su
taking into account implemented and recommended risk management measu
operational conditions. Annex | of REACH prov&dgeneral provisions for assess
substances.
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Chemical Safety Report: Provides the information collected in the chemical sa
assessment (see above); Annex | of REACH provides general provisions for pr¢
the report.

CLP: Regulation (EC) No 122/2008 on classification, labelling and packaging
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 Mem
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 Comm
including a retailer, who only stores and places on the market a substance, on its
in a preparation, for third parties.

DNEL: Derived No Effect Level

Downstream user: Natural or legal person established in the European Comm
(but not the marfacturer or importer) who uses the substance, either on its own ¢
preparation, in the course of his industrial or professional activities. A distributo
consumer is not a downstream user. Ammporter who has been exempted will
regarded as 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
a list of existhg chemical substances that have been commercially available
European Community between January 1, 1971 and September 18,
(approximately 100,000 entries).

ELINCS: European List of Notified Chemical Substances; it is a list of chemicals
have been placed on the European market since September 18, 1981. More th
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 aski
management measures, that describe how the substance is manufactured or us
its life-cycle and how the manufacturer or importer controls, or recomm
downstream users to control, exposures of humans and the environment.
exposure scenalgomay cover one specific process or use or several processes
as appropriate.

Full study report: A complete and comprehensive description of the act
performed to generate the information. This covers the complete scientific pa
publishedin the literature describing the study performed or the full report prepar
the test house describing the study performed.

GCL: General Concentration Limits

GHS: Globally Harmonised System for classification dadoeling.

GLP: Good Laboratory Rctice

Harmonized classification: Concenrns CLP. The decision on classification fg
particular hazard of a substance is taken at Community level. Harmg
classifications of substances are included in the Tables of Part 3 of Annex VI to (

Identified use:A substancebdbs use (on its owr
use, that is intended by an actor in the supply chain, including his own use, or
made known to him in writing by an immediate downstream user.

IUCLID 5 : Internation& Uniform Chemical Information Database is software for
submission of dossiers, which will be used by industry, the European Chemical A

A

and Member St.atesd authorities

IUPAC: International Union of Pure and Applied Chemistry

Manufacturer: Any natural or legal person established within the Euroy
Community who manufactures a substance within the European Community.

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

NGO: nongovernmentabrganization.

Not chemicdly modified substance: A substance whose chemical structure rem
unchanged, even if it has undergone a chemical process or treatment, or a
mineralogical transformation (e.g. to remove impurities).
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Notified substance: A substance for whicla notification has been submitted a
which could be placed on the market in accordance with Directive 67/548/EEC
relates to the classification, packaging and labelling of dangerous substances).

OECD: Organisation for Economic Caperation and Destopment

PBT: Persistent, bioaccumulative and toxic.

Phasein substance:A substance that was either:

(a) an existing chemical, documented as on the market in 1981, and currently |
the European Inventory of Existing Commercial Chemical Substa{(EINECS
(about 100,106 substances);

(b) not placed on the market in the 15 years prior to 1 June 2007, even though
manufactured in the EC (or in countries acceding to the EU on 1 January 1995
May 2004), and the manufacturer has docunteawdence; or

(c) -borMige®r polymero as notified und:¢
market in the EC (or in countries acceding to the EU on 1 January 1995 and
2004) before 1 June 2007 by the manufacturer or importer, who has doadf
evidence. [Note: For phase substances imported or manufactured for at least
consecutive years, quantities per year are based on the average volumes for {
preceding calendar years.]

Placing on the market: Supplying or making availableoif payment or free of charg
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 sc
development relating to product déygment or the further development of a substg
(on its own, in preparations or in articles) that involves a pilot plant or production
to develop the production process and/or to test the fields of application
substance.

Preparation: Mixture or solution composed of two or more substances (see belov

Producer of an article: Any natural or legal person who makes or assembles an &
(see above) within the European Community.

QSAR: Quantitative Structure Activity Relationship; resudfssuch relationships mg
be used instead of testing when certain conditions are met. Guidance from the
to follow.

REACH Registration, Evaluation, Authorisation and Restriction of Chenjilgdls
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Read acrossSee Section 1.4.

Recipient of asubstance/ preparation:A downstream user or a distributor suppl
with a substance or a preparation.

Recipient of an article: An industrial or professional user, or a distributor, supp
with an article. This does not include consumers.

Registrant: The manufacturer or the importer of a substance or the produc
importer of an article who submits a registration for a substance.

Registration: Any manufacturer or importer of a substance (on its own or inoof
more preparations, including substamcen articles if intentionally released)

guantities of 1 tonne or more must follow the procedure under Title Il of REA
which requires submitting information to the Agency. Certain exemptions apply.

Restriction: Any condition imposed or prohibitionrnamanufacturing, using or placir
on the market.

RIPs: REACH Implementation Projects; seven individual projects are being cono
to develop guidance and IT tools for implementing REACH. The projects are int
to assist the Agency, industryand Meamb St at esd® aut horiti

RMM: Risk Management Measures

Robust Study Summary: A detailed summary of the objectives, methods, results
conclusions of a full study report providing sufficient information to make
independent assessment of the studgimising the need to consult the full stu
report (see above).

Safety Data Sheet: The document includes the following: identity of f{
substance/preparation, uses, classification, composition, handling and
requirements, first aid/fire measuresbe taken, accidental release measures, exp
controls and personal protection and means of disposal. Annex Il of REACH pr
the AGuide to the Completion of Saf ¢

Self-classificatiort Concerns CLP. fe decision on a particular laad classification
and labeling of a substance or mixture is taken by the manufacturer, impor
downstream user of that substance or mixt{8pecial rules apply to articles).

Scientific Research and DevelopmentAny scientific experimentation, anakg or
chemical research carried out under controlled conditions in a volume less
tonnel/year.

SDS:Safety Data Sheet
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SIEF: Substance Information Exchange Forum; all potential registrants, downg
users and third parties who have -pegidered phasén substances or whos
substances have been regarded as registered due to applicable plant protection
products legislation, or registrants who have submitted a registration befo
applicable phasen substance deadline, become jggrants in a substanepecific
SIEF. Participants in respective SIEF are subject to data sharing/data gen
obligations.

SME: Small and Medium Sized Enterprise

Study Summary: A summary of the objectives, methods, results and conclusion
full study report providing sufficient information to make an assessment g
relevance of the study.

Substance which occurs in nature:Naturally occurring substance, unprocesse(
processed only by manual, mechanical or gravitational means, dissahutioater,
flotation, extraction with water, steam distillation, or heating solely to remove wat
that is extracted from air by any means.

Substance:Chemical element and its compounds, in the natural state or obtair]
any manufacturing processciuding any additives necessary to preserve its sta
and any impurity deriving from the process used. It does not include any solvent
may be separated without affecting the stability of the substance or chang
composition.

SVHC: Substage of very high concern:dgne sibstance®f very high concermequire
authorisation, which are defined by REACH to include: CMRs, persi
bioaccumulative toxics (PBTs), and very persistent, very bioaccumulative (
substances. There are an estimadt&@0 substances of very high concern.

UVCB substance substances of Unknown or Variable Composition, Complex re
products or Biological materials

vPVB 1 very Persistent and very Bioaccumulative substances

1.4 Vocabulary for describing the naturefanatter

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 tbsteld or equivalent

e g secalled read acrossA 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

substancesThe words preparation and mixture have thme meaning except that they
refer to different legislationgzor a preparation and a mixture, the hazardous properties

10
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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 nietfcevaluation is callebridging It
must not be useidr evaluation of the properties of a substance.

The distinction between on one hand substance and on the other hand preparation and
mixture is essential sindbe properties of a preparation / misg can in many cases be
determined from known propersieof the ingredient substances whilstvér tools are
available for comparison between substances.

In spite of their paramounmportance the wordsfibridgingd andfiread acrossdo not
appear in anyof the glossaries found, including the one at the ECHA webb site.
Nonetheless, explanations have been found as follows:

Bridging nlf sufficient i nformati on [
including relevant ingredientsof the mixtures, it is possible

From determine the hazardous properties of an untested mixture by ap
CLPIn] certain rul es known as Obrid
preample 23 | characterisation of the hazards of the mixture without performing
on it, but raher by building on the available information on simi
tested mixtures. Where no or inadequate test data are available f
mixture itself, manufacturers, importers and downstream users s
therefore follow the bridging principles to ensure adequ
comparability of results of tI
Read across|i Subst ances whose physicoc
ecotoxicological properties are likely to be similar or follow a regu
From pattern as a result of sictural similarity may be considered as
EE&?(HV[:V] group, or "category" of substances. Application of the group con

requires that physicochemical properties, human health effects
environmental effects or environmental fate may be predicted
data for reérence substance(s) within the group by interpolatior
other substances in the group (reacross approach). This avoids t
need to test every substance for every endpoint. The Agency
consulting with relevant stakeholders and other interestetigzarshall
issue guidance on technically and scientifically justified methodg
for the grouping of substances sufficiently in advance of the
registration deadline forphasen substances. 0

11
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1.5 Definitions of terms used for legislation

1.5.1 Swedish legilation

There are three levels lefgislationin Sweden.
1 Law which is issued by the Parliament and as authorized by the people in Sweden

2 Ordinance which is issued by the Governmentpder the laws issued by
Parliamet and after authorization by therPament

3 Regulation which is issued by a Competent Authority such as the Swedish
Environmental Protection Agency (Naturvardsverketyw.naturvardsverket.3e
and the SwedishChemicals AgencyKemikalieinspektionenwww.kemi.s@. A
regulation is issued ued the laws and ordinances and aféerthorization by the
Government.

Laws, ordinances and regulations are legally binding and the compliance of them is
overseerand assured by the legal system, includingcthets.

In addition, a Competent Authorityan 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 elphn a court decision.

Competent Authorities like everybody else, e g a branch organizatiaan also issue
guidance documents. They reflect good practice, but cannot necessarily be relied on for
compliance with legislation.

1.5.2 European Union legist#on

The European Union Legislation is issued largely in the forregiilationssuch as the
REACH][IV] and the CLP[ll] regulations, where

REACH = REGULATION (EC) No 1907/2006 OF THE EUROPEAN PARLIAMENT
AND OF THE COUNCIL of 18 December 2006 concerning th
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 asinCib 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 distances and mixtures, amending and repealing
Directives 67/548/EEC and 1999/45/EC, and amending Regulation (EC) No
1907/2006.

12
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A European Union regulation is in force directly in the European Union countries and

does thus not require any implementatiorany national legislatianin this regard, it

has the same effect in Sweden as a national law. As any other legjstatiust be

harmonized with all other legislation, baitshould not be regarded as legislation issued

under any special national lasuch as isthe case for our nationardinances and

regulations, cf 8ction1.5.1 Itisthuss o mewhat confusing to use t
for such different purposesThe nomenclature is, howevein concordance with

Reference [R

A European Uniordirectiveis not in force directly to various individuals and legal
entities. It applies to Parliaments and Governments who are @dligatimplement
European Union Dectives into national legislation.

For instancethe

Council Directive 91/689/EEC of I2ecember 1991 on hazardous wgsté
has been implemented into Swedish legislation through

The Ordinance of Waste (Avfallsférordning&fS 2001:1063 [VI]
(and possibly other legislation).

The Directive of hazardous waste has now been supersedael by t

DIRECTIVE 2008/98/EC OF THE EUROPEAN PARLIAMENT AND OF THE
COUNCIL of 19 November 2008 on waste and repealing certain Dire¢tiligs

Nonetheless, the Ordinance of w§gté is still in force (November 2009) and the new
framework Directive on wagéll] does not have to be implemented into Swedish
legislation until end of December 2010.

European Uniomegulations and directives as well as guidance documents issued by any
European Union authority are to be issued in concordance with certain basiplesi

as documented in various European Union agreements. A few such principles relevant
for the present work are presented in Appendix H.

'!'SFS stands for o0svensk f °rS3wedishcodenfssmtatesml i ngo whi ch t

13
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2 Background

In most cases, and until now, ashes from combustion and incineration have been
regarded as waste, atalst 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 accondg to the previous and still (to a certain extent) existing rules

for labeling as published in primarilywb European Union Directives-[l] and their
implementation into Swedish legislatidMIll -X]. Thus, utilization of ash has in most
cases been condted under the waste legislation.

In contrast, and for the steel slags generated by SSAB, utilization has since decades been
carried out undr the legislation foproductsl[-I,VIII -X].

2.1 Classification of ash according to the hazardous waste Directive

A first requirement under the waste legislatisnto determine if an askhould be
classifiedas hazardous waste as non-hazardous wast&uch a classification is to be
based on theules in theOrdinance of wastéAvfallsforordningen) [V], which is the
primary Swedish implementation of theirective of hazardous waste[VIl 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 basduetimer the

ash in question should be regarded as having certain hazardous properties. This, in turn,
can be based on whether the ash contzéngin amounts aubstances having certain
hazardous propertieFhese properties (Ralues) are the same as throperties (risk
phrases) mentioned in the old ruleslfdreling of chemical products[V]II

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

of exit and ageingln addition the chemical form is complex and thecgalement$

which are those of primary interest with regard to health and envirorindanfor 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 phatdined 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.

varmeforsThe Swedisihermal Engineering Research Instithes therefore through
its Programme on Environmentally Friendly Use of Nooal AshegAskprogrammet),
and in collaboration withSwedish Waste Managemegfvfall Sverige, formerly
Svenska RBnhallningsverksforeningedRVF}) developed a methodology for the
cautious but practical classification of ash and similar Was.

The key feature of the methad the seletion of one reference substanfoe each
element wherehe reference substances reflde actual propéies in a cautious manner

14
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but does not necessarily represantvorst caseA reference substance must appear in
the data bases on hazardous properties

DomesticSwedishgeneral approaches to classification according to the Ordinance of
waste can be foud in ReferencefB-9], and an example of an internationally available

general approach can be found in Refer¢h0f

The methodology will be described further in Secdad

2.2 Qualification of ash for geotechnical construction purposes

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

Swedenby the Ordinance ornvironmentally hazardous actieis and protection of

health[1]. It states the following:

Utilisation for geotechnical constructid
purposes of waste in du@ manner that |
might lead to contamination dand and
soil, water arearogroundwater, and whel
the risk is not insignifican{Swedish:inte
endast ar ringa

Utilisation for geotechnical constructig
purposes of waste in such a manner th
might lead to contamination dand and
soil, water arearogroundvater, and whert
the risk is insignificant (Swedish: af
ringa).

Permit is required for such activitig
Application for permit should be applig

The Loal (Municipal) Authorities mus
be notified.

for at the County Administrative Board

There exists no legally binding documespecifes how finot ing gni fi cant o
finsignificanb are to be interpreted.

a

However, Varmeforsk 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 tades.cee

also 13 This work is based on a methodology presented.4hdnd developed further

in [15] which is a remit version. The final versiongeesently in print[1§ It forms the

basis for a recent publication on screening values.

The underlying prerequisite2,17%18] is that the detriment to health must not be larger
than oneincidence of carer (fatal as well as nofatal) in 100000 for life-time
exposure of an individual in a critical group. A critical group is the group of people that
have the highest exposurEhis corresponds to or{@dditional) incidenceer year for

the entire Swedishgpulation provided that all Swedes are members of a critical group
getting a maximum exposure each year. Another prereqajid] is that 75 % of all

soil organisms are protected.

The screening values are generic and based on cautiously selectedt@ardan 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.addition, and as hasr@ady 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 presentlyskas outa documenbn

reuse of recycle material for geotechnical stoaction purposefor remit The purpose

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

to Ainsignificant envioikmentally rhazdrdowes acies gandn a n c e
protection of health[X| cf above.

The work on qualification of ash for geotechnical construction purposes is further
described in Sectiof.3,

2.3 Qualification of slags for geotechnical construction purposes

Slag from production o$teel has been used for building and construction purposes
centuries. Moreover, SSAB Merox AB, at the site of the SSAB steel works at
Oxel6sund, 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-limg 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. Consequenthgre 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 @te in its construction.

The prerequisites for this approach may have changeMovember 19, 2008 when
The European union issued its new framework Directive on {MédE}e It is to be
implemented in the member states no later than December 2010.

It statesin Article 5 that a residugs a byproduct and not a waste if the following
conditions are met:

i ( durther use of the substance or object is certain;

(b) the substance or object can be used directly without any further processing other
than namal industrial practice;

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

d further use is |l awful é A

If an ash is not a wastthenit should not be dealt with under the waste legislation, but
under the legisition for chemical products.

The framework Directive for waste 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 @ail Directive 67/548/EEC on the classification,
packaging and labelling of chemical produltsit is commonly called the Dangerous
Substances Directive, or DSD.

The DSD was supplemented in 1999 by another directive that covered the case of
mixtures ofsubsances with known properties][lit is commonly called the Dangerous
Preparations Directive, or DPD.

Both of DSD and DPD have been implemented into Swedish legislation thiglibh
X]. Of these references, [Vllcontains the Swedish regulation olassification and
labeling, and previous versiomd the regulation [X containthe rules in force until
recently on safety data sheets.

At present, we are going through a transition from the rules just mentioried new
EU regulations CLP[llland REACH]JIV].

CLP gands for Classification, Lakiaty and Packaging, and constitutes the new rules for
| abeling of substances as well as mixtures
preparations Directive isthus replddey t he word Ami xtur eso.

REACH stands for Registration, Evaluation, Author&ion and Restriction of
Chemicals It addresses the production and use of chemical substtoysther with
their potential impacts on both human health and the environment.

Various special provisions appregarding the transition to REACH, including the
possibility to preregister previously marketed substances. Under the shelter of such a
preregistration, a manufacturer or importer coadd cancarry on marketing his
product for perhaps even severabhrge before having to comply fully with REACH
(depending on thgquantities.

This grace period of pregistration ended on November™32008, less than two weeks
after theframework Directive for waste[VJlhad @me into force and more than two
yeass 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 Efigh state$t h dts 84%pagestook 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 impactindustries throughout the worldo

2Search for OREACHO together with oregulationo.
% CLP contains 1355 pages.
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3 Strategy for REACH complianaed basis forthe presentwork

3.1 Strategy for REACH compliance

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

al so by a European Union Aut horEQHp).Itcal | ed
is presently receiving gistrations of various chemical substasas well as issuing

various guidance documents.

The guidance documents are very important because REAG&rgely a result of
negotiations ConsequentlyREACH is open to interpretation in aumber of cases.
However, the guidance documents are egtlly 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 straadndo all

the testing and paperwork as advised. The ¢
0,27 4 per substancdt 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 varidhy of the ash, and should @nsortium worlprimarily with

the worst case? Or should sonmshes be excluded? And what about the conscientious
work already conducted on classification adoag to the Ordinance of waste[lyand

on environmental guidelinesto meet the requirements of th®rdinance on
environmentally hazardous actieis and protetion of health[X]?

After all, the d¢assification according to ther@inance 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 consegadnc human health and

the environmentas 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 applieahd results already obtained for their purposes.

Consequentlya minisearch was conducted prior to tt@mmencementf the present

work. It indicated thathere may b@ number oflifferent possibilities to utilise existing
methodology and datda'hey ae 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 findingsn REACH]JIV] are as fiows.

From point 38 irthepreamble:

AThe geneation of information by alternative means offereguivalence to prescribed
tests and test methods should als@alb@ved, 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 cooperatitim Member States and
interested parties, should develop approprigtedance. It should also be possible not
to submit certaininformation if appropriate justification can be provided. Based on
experigce gained through RIPs, criteria should be develagefthing what constitutes
such justificatiorn

Point 1 i n Art Genera requiBements forcgeneratisn obimfornfation
on intrinsicproperties of substances

filnformation on intrinsic poperties of substances may be generdigdneans other
than tests, provided that the conditions set out in Ailexre met. In particular for
human toxicity, information shall lgeenerated whenever possible by means other than
vertebrate animatests, though the use of alternative methods, for example, in vitro
methods or qualitative or quantitative structtaetivity relationshipmodels or from
information from structurally related substanoggsouping or readacross). Testing in
accordance with AnnexIN, Sections 8.6 and 8.7, Annex IX and Annex X may be
omitted whergustified by information on exposure and implemented risk management
measures as specified in Annex XI, section 3.

Point 0. 4 i @Generlnprog@sions Ifor assessifig substanaes preparing
chemical safety repors:

ASubstances whose physicochemical, toxicological and ecotoxicolpgogsrties are

likely to be similar or follow a regular pattern as a resofitstructural similarity may be
considered as a ofsubstanues. Ifdhe manufacturer groimppréer

considers that the chemicsafety assessment carried out for one substance is sufficient

to assesand document that the risks arising from another substance or fignoug or
6categoryd ofeqsaielp ontralladcthers he aasethaactiemical safety

assessment for the other substance or groupéor at egor y o of Subst
manufacturer or importer shall providejastification for thiso

REACH][IV] does not include generic or site specificltreand environmental impact
assessments from use of materials in geotechnical constructions. Such consequences
must in any case be evaluated under the Ordinanceneimonmentally hazardous
activities and protection of health[Kland as described in Sext 2.1.2.

However, REACH does cover much or all of the characterisation of the material
required. This is obvious from Annex Il whichidiagui de t o t hsafetg ompi | a
data sheetso

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

as well as any decomposition products that may be relevant for the assessment of
i mpacts to heal t hPossiblaeffecty behaviauy and enviramenental. i
fate of the substance or preparation in air, water and/orosaié also to be described.
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A safety dat a s hrelevant available dat lbrsaguatic toxicityuksbtd i
acute and chronic for fish, crustaceans, algae and other aquatic plants

A safetydatasheet prepared under the REACH reguldtWhmay thus comprise most

or all of the ash specifiogether with at least some of thiée generic data required for
assessments of the health and environmental impact according to the Ordinance on
environmentally hazardous adties and protection of health[Klcf Section4.3 and
References]1,14.

Details on the alternatives offered amd inrelation 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 megke a lot of difference which alternative is
selected.

It can thus be concludeiready initially that an ash generator shiurot rush to pay

his share of M 0,2-4 for a standard registration as designed for ordinary chemical
products.There appears to hmssibilities to utilize existing material which is specially
designed to cope with the chemical complexity and compositional variability of ash.
Health andenvironmental impact assessments will have to be carried out anyway, and
they need to be ceordinated with the registration for REACH. Also in this case can
existing material be utilised in the REACH registration. The possibility to consider the
special perequisites for ash varies between the alternatives in REARQIS, a
comprehensive view W have to be taken also with regard todbealternatives together
with their interrelation with the prerequisites for ash.

3.2 Purpose and scopef the present work

The conclusia of the previous &ction @.1) is that @ ash generator negtb answer
two major questions:

1  Should I register under REACH and in such a case, whatnative under
REACH should luse?

2 How can the present methodologies for classificaod impact assessment as
well as the present knowledge base in the publications oPtbgramme on
Environmentally Friendly Use of Ne@oal Ashesdest be utilized?

It is the purpose of the present work to provide a basis for decisions on questiahs 1 an
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 assured in this regard, see Sectiontbat an ash generatioas a certain amount of
leewayin hischoice between the ledgsion 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 consideaatilate in the lengthy process]18ading to REACH. It

is taken for grantedn the presentreport 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 regulatio may impose unwarranted burdens on the generators and users
of residues from combustion and incineration.

The scope of the present wasko summarize and analydee following

1 Relevant past work in therogramme on Environmentally Friendly Use airN
Coal Ashesind at SSAB Merox AB

2 Relevant parts of the new frame Directive on waste
3 Old and new legislation oclassification andabeling of chemical products
4 REACH regulation

The analysis should focus on the following issues:

1 Possibilities tautilize features in the existing methodology for classification of ash
according toCLP andregistration according tBEACH

2 Possibilities to utilize features in the existing methodology for environment and
health impact assessment in conjunction with REA

3 Possibility to utilize experience fromThe Programme on Environmentally
Friendly Use of NorCoal Ashesand from SSAB Merox AB for the preparation of
safety data sheets according to REACH

4  Comparative analysis of alternatives in REACH with regard xistiag
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 i® be registered under REACHhis 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 clasdication 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 Referenced]

3.3 The structure of the presenteport

As is preseted inSection 3.2the purpose ahe present work is tanalyse the REACH
regulation with thescope ofidentifying if and how the knowledge that has been
developed and accumulated in TReogramme on Environmentally Friendly Use of
Non-Coal Ashesunder he auspices o¥Varmeforskon 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 grongly 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 summanyoofa handbook on REACH, n@ it a
reporting on how to go about in order to register ash under REACH. The latter actually
exists in the form of a repor iwhy and how to make a REACIdgistration of
combustion ash20] - publishedby Varmeforsk The Programme on Environmentally
Friendly Use of NofCoal Ashes This material will in general not be repeated here
since it constitutes a separate, readily accessible and complementary €aureel
information on REACH can be found e g in Referen@ds2] 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 REA®IS.was before the full
nature of REACH was realizdaly the authorsReach is not only a complex European
Union legislation covering many hundred pages. It is also a negotiation protocol and a
giant experimentStatements are frequently ambiguous and sezug 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 avaitdplpartially

and/or in a draft form, or not at all. There are even occurrences of conflicting
information. Waste relatedsues are dealt with inskepmotherly 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 mde potentially harmful to man and
environment. The mainstream presumption in REACH is the other way around, namely
thatitist he fact i (cheiicad aopound)thecome produced intentionaly

that might be hazardous atitht the impurities are usually unimportant

As a resultof these deviations from what was expectiéd original scope had to be
modified to inclu@ much morghan intended originallgf interpretation and discussion

The consequence was also that considei@matitiesof 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 rea®ning.

Unfortunately, this has lead to a report that is larger than desirable and more
cumbersome to ea&l, but here isome advice as to how to avaid mitigateat least
some of thalifficulties.

The European Union directive on wastedescribed in &ction 5. e directives and
regulation on labeling are described ine@ion 6. None of these directives and
regulations haghe deficiencies mentioned for REACH. Although they are complex,
interpretation is not more difficult than one would expddtey ae nonetheless dealt
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with in some detaiin Sections 5 and,6since suctbackgroundis 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 oifn¢nérand
REACH is mostly dealt within the chapter on labeling (Section 6) since it does not
share the ambiguity with the material solely under REATH issue of reaction mass
registration is mostly dealt with under REACH, however.

Those readers fatar 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 overviewiicanany cases skip quotations.

Generally, material that is included in the appendices can be skipped without loss of
continuity. The nature of the appendidesusually clear from the main texnd thus the
reader is supplied with some basis for degdirhether or not to read an appendix.

It is advised that the reader initially familiarizes -her himself with the chapter on
organizations, definitions and glossaries (Section 1). The most treacherous of it all is
perhaps the meaning of chemical commahusubstance and mixture/preparation. Their
interrelations are dealt withgin Sectiors 1.4, 6.3.67 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 hepen published before REACH

went into force. Thus, a few of the guidelines are in a draft form. The latest one was
discowered during the final editing. It is the for the present work very important
guidance on waste and recovered substaBdesConsequetty, 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 waatl bas
fuels, including virgin fuelspeat, recycled fuels, byroducts from paper mills and
waste. The latter includes about 2 Mtonnes of domestic waste which are incinerated
annually and which corresponddtmost half of all domestic waste generated. Thed to
quantity of ash generated exceeds 1 Mtomee yearand constitutes by far the largest
category of waste depositadd usect municipal landfills.

Comparable quantities of residues of mainly inorganic compositioalswgenerated at
steel mills andother metal works including various slags from metallurgic operations
and sludges frore gtreatment of liquids from pickling.

4.2 Classification of aslccording to the Directive on hazardous waste

The management, handling and conceivable future fate bfresdues as well as the
possible impact on health and environmenstrongly depend on an appropriate
classification according to the European Union Directivehazardous wast&/] as
implemented into the Swedish legislation in the form of the Ordmahwast[VI].

According to this Ordinance, all generators of waste must know its classification, that is,
if the waste is hazardous or nbazardousThe Ordinance regulates how waste is to be
handled, managed and in some cases also deposited.

For many wastes, this clasisiation is simple and straigiorward, namely in those cases
where the relevanEWC-codes are unambiguous with regard to classification as
hazardous or nehazardous waste, and there is no reason to suspect that any other
classificdion might be appropriate. EWC stands for European Waste Caxgghey

are listed in Appendi® of the Ordinance of waste.[VI

In other cases, there may be-cadled mirror entrie Swedi s h: Aspegel ing
Adubbl a iwhee-tegsameotype aofiaste is to b given different codes

depemling on whether or nott contains hazardous substanckssuch casesAppendix

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
anothersubstance, e.@q leachate, which possesses anyhef ¢haracteristics
listed above

H14  Ecotoxic
(Tetatogenic mearlsar mf ul to fetuses, in Swedish fAfos

Secondlyalternative B a wastds classified as hazardous if it possesses one or more of
the following properties

- flame 5% nt O

- one or moresubstances that is/aciassified ahighly toxicat a total concentration
00,1 %,

- one or moresubstances that is/actassified agoxic a t a total 3concent
%,

- one or moresubstanceshat is/areclassified asarmful at a total concentratio®
25 %,

- one or morecorrosive substances that is/arelassified asR35 at a total
concentratiorD1 %,

- one or morecorrosive substances that is/arelassified asR34 at a total
concentbhrati on O

- one or morearritant substances that is/actassified ask41at a total concentration
010 %,

- one or morearritant substances that is/actassified adk36, R37 oR38 at a total
concent20®ti on O

- a substance that is known to be cargeric €ategory 1 oR) at a concentratio®
0,1 %,

- a substance that is known to be carcinogesdtegory 3at a concentratio®1 %,

- a substance that is tetratogenic (categbmyr 2) and that is classified &60 or
R61at a concentratio®0,5 %
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- asubstance that is tetratogenic (cate@pand that is classified &62 or R63at a
concentratiorO5 %,

- a substance that is mutagenic (categbryr 2)and that is classified @46 at a
concentOl&t i on O

- a substance that is mutagen(category3) and that is classified aR40 at a
concentlrgti on O

Reference is made tthe Dangeras Substances Directive (DSO)[and to the
Dangerous Preparations Directive (DRD)fas well as to their implementations into
Swedish legislation throdngour rules for labelling of chemical products, primarily
ReferencdVIIl ]. It is mentioned that the smalledfiR-value® above as quoted from the
Ordinance of waste have the same meaning as thalledirisk phrasese in Reference
[VIII']. The words toxic highly toxic and harmful also have the same meanings in the
Ordinance of waste[Yland in theThe Swedish Chemicals Agency's Classifan and
Labelling Regulations[VII|.

However, the rules of summation aemewhaifferent in the two legislations hey
are simpler according to the Ordinance of waste (cf above).

First, it was found that alternative A is impossible to pursue in practios@uld have
involved the direct testing of all the properties onthk dissimilarstreams anéatches
of ash This would have been an enormous task.

Alternative B presupposes that ash be fdApr e
known classificationThi s fAmodel 6 hol ds relatively well
the mater typically appears in the form ofdividual molecules, many of which appear

in the data bases on hazardous properties

The data base usedtlse sec al | ed ficl assi fication | isto tl
Swedish Chemicals Agency's Classification and Labelling Regulftibhs However,
from June 1, this yeaythis Ordinancp/Ill ] refers to Annex VI in CLP[IIL

The practical exaution of the work habeen carried outisingthe data basBKemiska
Amnem (Chemical substances) from Prevehtcontained the same information ag th
Swedish classification regulations as well as some additional voluntary ldatas
recently been updatehd upgradedith regard to the new labels be used under CLP

For inorganic substancealternative Balsor e s e mimissiers impossible, d then

reason is as follows. Astonsistsmainly of reaction productsetweenoxides and to a

lesser extent chlorides whriouselementsThe formation of various phases is dictated

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

typically included in these phases in the form etatled solid solution. Solid solution

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

in the formof substitution. Elements that have the potential to gse to hazardous

properties are usually minor elements. Such solid solutcmrgaining potentially

hazardous elements do not appear inthe datapasasc h as A Kemi ska 2 mne
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The availability of the potentially hazardous trace elements to the wadse gpore
water) is typicallydictated by the (incongruent) dissolution properties of the ghase
formed. Their internal structures are dictated mainly by the abundances rofajte
elements The minor elements, i e those which pogentially hazardoysio 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 noutieinc
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 asl imchude
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 lie reatnhe
as reference substances undeiREACH regulation

A reference substance represents an element that has potentially hazardous piaiperties
above)in an ash and soil environmé&ntt must exist in the data bases on hazardous
properties, and musepresent 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 arash environment, because, as just mentioned, minor elements do not usually
form phases of their own.

It is not trivial how these reference substances atectsel. Our environmental
code[XIl] requires that health and environment be protected (see €CHaig. It also

states that one must conserve resources and recycle (see Chapter 1 81), and Chapter 2 §
5 st at mpesons wha pursu@ an activity or take a measure shall conserve raw
materials and energy and reuse and recyclentiverever possible 60

Thus, the easiest choiGeworst case’ 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 buat the same time reasonably realistic

In concordancethe Programme on Environmentally Friendly Use of NGoal Ashes

has commissioned three projects to develop methodology, compile the chemical
prerequisites and propose pertinent reference substances, see Refeieh8esp
compilation of theeference substaas put forwards presented iffable 4

® This usually holds for slag as well although thehodtwas not originally developed for slag.
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Table 4. The relation between the reference substances;\Rlues and hazardous
properties. H4 = Irritant , H5 = Harmful, H6 = Toxic, H7 = Carcinogenic, H8 =
Corrosive, H10 = Teratogenicand H11 =Mutagenic. Y = yes.

Property H6 H6 H5 H8 H8 H4 H4 H7 H7 H10 H10 H11 H11
Code” TT+| T [ Xn | Cc | C | Xi | Xi | T |xXn| T |Xn| T |Xn
Limit % 01] 3 25 1 5 10 {20 |01 ] 1 |O5| 5 |01 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(lll) oxide %
arsenic(lll) oxide Y Y Y
barium(ll) oxide %
lead(ll) oxide Y Y Y
cadmium(ll) chloride % Y Y Y Y
kobalt(ll,111) oxide Y Y
copper(ll) oxide Y
chromium(VI) oxide Y Y Y Y Y Y
mercury(ll) chloride Y Y Y
lantanium(lil) oxide Y
molybdenum(VI) oxide Y Y
nickel(Il) oxide Y
vanadium(V) oxide Y Y Y Y Y
tungsten(VI) oxide Y Y
zinc(ll) oxide
Franklinite ZnFe;04

A Symbols and indications of dangare for
presented iTable Bl seeAppendix B

* The meanings of theRalues argresented iTable B2 in Appendix B

Zinc(ll) oxide and franklinite (ZnFeQ,) are relevant for the property ecotoxic, where
the Programme on Environmentally Friendly Use of Nooal Ashesecommends its
members touse a voluntary limit. There is no quaitative limit for ecobxic in the
Ordinance of waste[\JI Consequently, it is recommend8d]] that classification as
nonthazardous is not done if the data for the waste in question exceed the limit for
labeling as ecotoxic according to DSP[and DPDIJI], and their implementation in
Swedish legislatiofVIIl -1X].

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 ruletadsification

(Ordinance of waste[\]) which are tobe modified during the course 2010 when the
new framework Directive on waste[\jlis 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 anehamardous waste will be ®ed
on CLP. What renders waste hazardous ufd4 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
condructions containing ash was given in Section 2t2was mentionedthat the
underlying prerequisitdR,1#18] for the assessment of the impact on health is that the
detriment must not be larger than aneidencein 100000 for lifetime exposure of an
individual in a critical group, and that %6 of the soil organisms should be protected.
was also mentioned thatarmeforsk through its Programme on Environmentally
Friendly Use of NofCoal Ashes has investigated possible impacts from use of ash for
thepurpose of road constructiorklf13].

The model used is based on various literattata by means of which it @ossible to
convert content of various potentially hazardous elements in a construction to e g intake
through drinking water from a local WeOther mechanisms include oral intake of soil,
which is most critical for infants, and oral intake of dust through vegetables grown
locally. Literature data aralsoavailablefor the conversionsneeded Some parameters

are strongly site specific, howewy such as thdistances between the road amalls for
drinking water as well athe distributioncoefficientsfor contaminant®etween soil and

water in the ground.

An illustration of how contaminants can move with groundwater from a road made of
ashand to a well for drinking water is shown in Figure 1.

It is usual R8-29] to define a retardation factor¢,Rs follows

rateof transportforthe fluid

=t 1

" rateof transportforthe contamant @)
Where
R, =1+ 20K, )

ne

and
pp = bulk density of the porous mediugkg/litre)
ne = effective porosity for the porous medium when saturated with fluid
Kq = distribution coefficient I{tre/kg), i e the ratio of the concentration of the

contaminant in the soil (kg/kg) to that in tvater (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
transpot of the contaminant is approximately inversely proportional to the distribution
coefficient (Kdvalue). The distribution coefficient also largely dictates the
concentration of the contaminant in the water in a well.

The general assumption in simple -K@bdels 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, Kdlues determined at elevated concentrations
during short contact times are usyalbnservative, and thus even simple-iiddelling

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 impactspplicable 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 alwélcourse also depes@n 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. Nonettsldse work by the Programme on
Environmentally Friendly Use of Ne@Goal 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. Témyeing 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 bytlagramme on Environmentally
Friendly Use of NorCoal Ashegq11-13] contain generic guidance values on content
and leaching of various elemersisch 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 matéal below was received during an interviemith the Managing
Director of SSAB Merox AB Torbjorn CarlssonHe has been arourad what is now
SSAB Merox ABfor about 40 years, anlde also has a special interest in industrial
history. The purpose of the iatview was to learn about the approach and experiences
with by-product utilisation.

4.4.1 Background

Sweden has rich natural resourceserms of ores anfibrests.Beneficiation of iron and
production of steel has been a major source of income for centurgsri¢lly, the

two have beestronglyinterlinked since reduction of iron ore was made using charcoal
which is made from woodn large areas of Sweden, most of theod harvestedvas
used for preparation of charcoal.
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The byproducts of the combustioof wood and manufacturing of iron, ash dnidst
furnaceslag, respectively, were different however, since tomposition of the ash
relatedto the wood used while that of slag was dominated byimmonelements in the
ore.

Ash was used for a large nuerbof purposes, some of them related to preparation of
food and personal hygiene. It fell into disystherthan for the purpose of fertilization)
by the end of the f9century as a result of the introduction of efficient processes to
make soda (sodiumadbonate) and caustic soda (sodium hydroxide).

Blast furnaceslag has been used in the form of moulded blocks of glass for buildings
and geotechnical constructions for centyriasd an example is shown in Figure 2
Many of them are still standing andeagenerally in mihcondition. Blast furnace slag
has also been utilisedhistorically as well as at the present tiinas an ingredient in
glassmaking.

The composition of theblast furnaceslag changed wherharcoal was gradually
replaced by coké&om coalin the blast furnacesbouta hundred years ago. Somewhat
later, coal combustion shifted from grate firing to powder burners. This lead to a higher
firing temperature and a greater similarilymaterials properties between the coal fly
ash andblast furnace slag, at least in the cases where the slag had undergone rapid
cooling similar to that of the particles in a coal furnaRapid cooling gives rise to a
glass that is highly reactive wheantactedvith water under alkaline conditions.

In the cas of SSAB Merox AB in Oxel6sund there is a continuous history of utilisation
of blast furnace slag for building and geotechnical construction purposes.

Generally, blast furnace slag based concrete and cottiket@aterials have excellent
properties irthis regard, andrein severalaspects 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.

Consegently, see further below, SSAB Merox AB has been very successful in
marketing and selling blast furnace slag and a number of othproducts for a
multitude of uses.

This successs regarded with a mixture of admiration and curiosity from the ash
comnunity, where most of the old tradition obnservatiorwas broken a long time ago
(see aboveand where modern efforts afilisation of ashare frequentlymetwith great
suspicios as well agbjections fromhealth and environment posuf view.

4.4.2 The SSB 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 largecompany like SSAB which makes various qualities of steel all the way from
iron ore andscrap metato various types of steel sheet products, there is always an
internal dialogue on focus. As usual;fpducts run the clear risk of being regarded as
outside the main scope.

It is well known internationally that for many years, manufacturer 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 théedrstates, while China and
India (which use hugguantitiesof 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 abdd 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 inclede th
following:

A Set longterm goals and strategieAcceptance among internal as well as external
stakeholders does not usually come about quickly.

A Fulfill your obligations andresponsibilities with regard to health and the
environmentThe Envionmenal Code[XI] 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.

Do your homework. Make sure your products are competitive and that the impact
on health and environmeistat least acceptable, preferably better.

Avoid mistakesTrust and confidence may well take decades to earn but can be
lost overnight by a simple mistake.

Be open and honedtet everybody know how good and bad your products are and
always tell the truth also to the Authorities.

Determine theactual impact on environment and healthpplications and other
planning documents often contain modeling of impaon health and the
environment. As explained in SectidiB, these oftefi by necessity exaggerate

the impacts by orders of magnitude. Consequently, it is essential that the actual
impacti that is the impact actually incurrédis accurately determine (An
example of this is the water sampling carried out from areas nearby after the
motorway had been build between Nykdping and Norrképing using blast furnace
slag material).

A Be persistent and endurinRationale for giving up has existed at timeg, wark
has nevertheless progressed in accordance with the long term goals.

o P P I
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g’ o 'y w [ » ¢ ol 20 ; -
Figure 2. Example of historical utilisation oblast furnaceslag (from iron ore reduction). House built using moulded blocks. Please
note that the slag blocks were used at thest exposed parts of the building, thus indicating an excellent resistance to weathering.
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Figure 3 Iron ore reduction,conversion to steelontinuous castingyolling of steel plategogether withrecycling of byproducts at

SSAB Oxelosund AB andSAB Merox ABat t heir steel mill at Oxel©°sund (a 100
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4.4.3 Some facts about SSAB Merox AB

SSAB Merox AB is a daugbht company of SSABAB, which is the leading
manufacturer in the Nordic countries of sheet steel products. The main facilities and
opaations are at Oxelosund, Borlange and Lulea.

The mission of SSAB Merox AB is to ensure a high degree of utilisation of resources by
developing, processing and marketing of-gogducts from the blast furnace,
metallurgical and other operations. The nusss also to support the recycling at SSAB
Oxelésund by ensuring that as high a fraction as possible of the raw materials for the
various processes is put to efficient use. In those cases where it is presently not possible
to find suitable environmentaind economical solutions, the residues become waste,
and it is then the responsibility of SSAB Merox AB to-ardinate the waste
management and to operate landfills.

The operations at SSAB Oxelosund incluclike oven plant, blast furnaces, power
station,steel plant and rolling millsee Figure 3

The total SSAB Merox AB turnover of material amounted to 900 thousand tonnes in
2006.They comprised mainly the following:

Type of by-product Thousand tonnes
Briquettes for recycling 120
Blast furnace slag bad products 250
Black iron oxide 50
Scrap metaletc 400

SSAB Merox AB is certified according to the quality and environmental management
standards 1ISO 9001 and ISO 14001, respectively.

4.4.4 Safety data sheets and similar

Initially, some ofthe products maeted by SSAB Merox AB were qualified according

to domestic and foreign industrial standards as well as standards issued by Authorities
(type approval). These were later supplemented by health and environment declarations,
now safety data sheets.

Today, he products marketed by SSAB Merox AB are associated with at least a safety
data sheet and a product specification sheet, and in some cases also an instruction on
how it can best be used. An example safety data sheistprovided in Appendix A.

The lkey to achieve the goal of a high degree of reuse of residues is to understand the
materials properties and to find the relations to the appropriate applications.
Consequently, a heavy emphasis has been put on understanding not only the processes at
SSABOx | ©°sundds own site, but al so the prerec
in different industries. This is why ex the early documentation fe®d on properties

relevant for various uses as well as proper instructions for use.
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The strategy hasdlen to be proactive, and to have the relevant kimow on properties,
uses and health and environment aspects beforehand.

A safety data sheet is required un&EACH][IV] only for substances or preparations

that are classified as hazardous according ¢feience [X SSAB Merox AB has
chosen, however, to issue safety data sheets also for other products in order to obtain
additional safety and security.

Safety data sheets are intended to be used by professimtamers and the purpose is
to enable thento carry out precautions with regard to health and the environment.

The requirements on a safetytalaheet can be found in REACH]IVarticle 31 and
Annex .
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5 The EU Directive on waste

It was mentioned briefly in the Background to the present répeet Sectior2.1) that

the new framework Directive for wastihat was issued on November™ 2008, will
clarify the definition of waste in the European Community. This will take place when
the Directive becomes implemented into the national Swedisklddgn which will
take place no later than during the year 2010.

Is the intended use of the material lawful?

NO

YES

Was the material deliberately produced? (W
the production process mded in order to
produce the material?)

YES Then material is aproduct, not

NO

\ 4

a production residue

Material is a production residue tests below apply

v

The material is a wast

Is use of the material certain?

YES

NO

Is the material

processing (other than normprocessing as ali
integral part of the production process)?

ready for use without furth

l YES

The material is a waste

NO

.
| o

Is the material produced as 4
integral part of the productiof
process?

l YES Then the material is a

A 4

NO

non-waste byproduct

Figure 4. Scheme for determining when a residue is afpduct and when it is a
waste according to the new framework Directive on wasgtg].
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A residue isa byproduct and not a waste if the use of the substance is certain, if it can
be used directly and if it is generated as an integral part of a production process. A
scheme for determining when a residue is gtyduct and when it is a waste according

to the new framework Directivis presente¢h Figure 4

In addition to the definition in Articlé of by-products, quoted in Sesh 2.4 and
explained in Figure Acriteria are given in Article 6 ofiend of wast@ They are as
follows:

fil. Certain spedied waste shall cease to be waste withinrtieaning of point (1) of
Article 3 when it has undergone gecovery, including recycling, operation and
complies withspecific criteria to be developed in accordance with thkowing
conditions:

(@) the subsince or object is commonly used for spegficposes;
(b) a market or demand exists for such a substance or object;

(c) the substance or object fulfils the technical requirementth®ispecific purposes
and meets the existing legislation astdndardsapplicable to products; and

(d) the use of the substance or object will not lead to overall adverse environmental
or human health impacts.

The criteria shall include limit values for pollutants where necessary and shall take into
account any possiblesde r se environmental effects of th

The Directive has, furthermore, a clear focus on conservation and recycling. This is
illustrated by the fAwaste hierarchyodo presen

nl. The foll owi ng wassatpgoritharderrinawastehpyevestiona | | ap
and management legislation and policy:

(@) prevention;

(b) preparing for reuse;

(c) recycling;

(d) other recovery, e.g. energy recovery; and

(e) di sposal . o
Articl e 11rehseandtetydingt i tadoaeryfoperations ar e | i st ed
Annex | 1. Poi nt number Rand tbeatment resuhliireg inl i st i

benefit to agriculture or ecological improvement

The list is said not to be exhaustive, and it is assumed in this report that pbint R
covers forestry as well.

Thus, point R 10 is significant for the question of whether ash that is recycled as

nutrient to the forest is to be regarded as waste -@rdijuct. It can be concluded that
the inclusion of poreootery®erdtibnGundecompat hbhdi
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a view that ash to be recycled to the forest can be regarded as waste. This issue is dealt
with further in Sectiory.3.

In the past, Authorities have recurrently maintained that an ash is a waste until it is
actually uilised and put in place in its constructiofit present, various Authorities
analyse the new Directive in order to make interpretations and to issue
recommendations and guidelinds. might be suspected that reminiscences of old
arguments will be found isuchupcoming documentslhe riskshould bemoderate,
however, since the Directive is very clear on these issues.

Options to regard a residue as waste opimgluct, may thus be limited from an
Authority point of view. But what leeway is available tplant owne?

For a residue to be a4pyoduct according to Article Bon byproducts) it is required
that the use of the substance is certain,fand waste to cease being waste according to
Article 6, it is required that a market or demand exists.

The certainty of use and existence of a demare$ dot come about by themselves.
They require some sort of quatation of a residue, and in industry this relates
product specifications, qualimanagemergystems and marketing activities.

A manufactirer who wants tgut his residues on a landfdbuld thus keep a very low
profile on these issues. However, caution is warranted sinc@atbdishEnvironmental
Code[XII] states Chapter 2 8 bt h gersoris who pursue an activity or take a measure
shall conserve raw materials and energy and reuse and recycle them wherever possible.
€ 0 Keeping todow a profile on this issue miglihus not be compatible with the law.
(Appropriate recycling may well be achieved also when a residue is regarded as waste).

In a sense, this issue is sedfyulating, however. If utilisation becomes popular and there
are many customers on a market, then marketing a product rather than a waste would
just make good business sense.

Article 14deabk withiicost® and rkwsds as f ol

fAl. In accordance with the pollutgrays principle, the costs of waste management
shall be borne by the original waste producer or by the current or previous waste
holders.

2.  Member States may decide that the costs of waste management areotode
partly or wholly by the producer of the product from which the waste came and
that the distributors of such product ma

The polluter pays principle is a fundamental principleh& Swedish Environmental
Code[XIl]. Chapter 2 § 8tates as follows:
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APersons who pursue ofr have pursued an ac
damage or detriment to the environment shall be responsible, until such time as the
damage or detriment cease®

Similar legislation exists in other Euregn countries, as is apparent from the Directive
on environmental liability with regard to the prevention and remedying of
environmental damagslil ].

Point 2 abovdrom Article 14 inthe new framework Directive on wast#[] can be
interpreted to meanhat a manufacturer that sells productgtt give rise to
contamination in the asbnce the products in question have become waste and are
incineratedmay become liable for costs associated il problems encountered by
the district heating facility inehling with this impurity.

A similar interpretation can be made of Article 14 in the Divecbn Environmental
Liability[ X1l ].

According to the Diretive on incineration of waste[XIV, Thefioperator of the
incineration or ceincineration plant shalttake all necessary precautions concerning
the delivery and reception of waste in order to prevent or to limit as far as practicable
negative effects on the environnment

This stands in sharp contrast with REACH, according to which a manufacturer may pay
for keeping knowledge secret by means of whickayaler might otherwise assess the
health and environment related propertiesisfproductlt is thus possiblé at least in
principle i for a manufactureto gain a competitive edge by manufacturing edprct

with impurities that hamper recycling.

There are many decisions on policies for recycling and sustainable developewanal
of those documents refer to thealled Brundtland repo[], in which the following
can be foundqunderlining by theresent authors)

AThe chemical producer and wuser industries,
chemicals and as the greatest beneficiary of their use. should bear the responsibility for
ensuring (and the liability for not ensuring) that theirogducts meet the highest

standards of safety, have the fewest adverse side effects on health and the environment,

and are handled with appropriate care by workers and usEnss will require the

fullest possible disclosure of information about the prapsrand production processes

of chemical substances and on comparative ris&s only to the regulatory authorities

but also to the workers, consumers., and residents of the community in which the
chemical industry operates. o0

Obviously, this is an issuehere there are contradictions, aatdpresenbne can only
speculate olow this issue will be resolved
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The latest news received from ECHA on this matter is from their draft guidance
document on the preparations of dossiers for harmonised classificatiol

labelling[31] . There ECHA states t husedf confileatdli ng un«
informatiord : Thefie is an ongoing discussion on the use of confidential information in

CLH dossiers, and this section will be finalised at a later siage

This issue is dealt with further in Secti@m.2
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6 Labelling of chemical products

6.1 Introduction

A brief introduction to the legislation on chemical products was given in Selcb@amd
is not repeated here

Terms used for classification and labelling arespreed in Sectianl.27 1.4. Please
note that the terms vary considerably between the old (DSD and BIRRI] -1X] and

the new (CLP)[Il] legislation.Please note also the full implications of the difference
between substances and pregians / mixtues, cf Section 1.2

It might be tempting t@ssumehat the Dangeus Substances Directive (DSD)ind

the Dangeros Preparations Directive (DPD)[llhave simply been replaced by
REACH][IV] and CLPIJllI]. This is not quite the caséctually, REACH at pesent(late
2009)refers to DSD and DPihany dozens of times but not at all to CLP as such. (In a
few instanceseaference is made suchnew codeghat can be found onip CLP).

It is the case, howevethat both CLP and REACHave come about as a résof
discontent with DSD an®PD in certain respectsThey focus on hazarhly (actually
danger in theinomenclature, cf Section 3,210t on risk, and therefomisk is managed

in REACH. Hazard / danger is an inherent property of a substance wheskas ri
describes the possibility of damage or detriment when the substance in question is
handled and used.

There has also beendiscontentwith DSD and DPDwith regard tothe slow rate of
progress in determining reliable data on the various substancestukti®s was worst

with the substances introded into the market before 198altogether 100106
substancesThis number might be compared with the number registered between 1982
and 2007 whichs about300Q[21, see als®0,2225,3233] While new substares had

to be testedaccording to DSD)there were no such requirements tfawse introduced
early. Thus, the knowledge was insufficient, and the responsibility for the databases
rested with the Authorities. There was a need to place this responsibitityhmse that
putthe chemicals into circulatiomnd also to put the highest requirements on quality on
thosewho supplythe largestquantities This is the rationale for REACH, see also
Section7.1

CLP buildslargely on DSD and DPD, afldas fAidmpolr 4 £ sforfailacgat i on
number of substances from existing databases. They are referreditaramnised
classificatiorso, see further below. The codes and labels are different, hovieracen

on one hand DSD and DPD and on the other hand Ch@m&in reason fothe new

labelsis the need to be compatible with the labellgygtem of the United Nations.

Their systems calledGHS which stands for Global Harmonized System.

It is recurrently pointed out in CLR[] that upcoming information relema for the
classification must be considered and notified to the Authorities.
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It can be foreseen that a main source for such supplementary information will be data
obtained as a result of testing required under REACH.

Nonetheless, knowledge on whetlersubstance is dangerousiazardous or not is
required under REACH. It is also required in some other circumstances, e g in the
current waste legislation, see Secti@éhl andb.

The testing required &ctuallysimilar between CLP and REACH since threperties of
interest arelargely thesame. The level of proof in the testing may be higher for
REACH, especially when it comeséaisting chemicals.

Since DSD and DPD are to be phased out, it can be foreseen that some corresponding
classification in CP will be used as a basis in REACH in the futdieis and related
issueswill be dealt with in Section 6.3.4

It is therefore warranted to first deal with DSD, DPD and CLP, and then REACH so that
the implications of the legislation for labelling bec@ukear.

It should be remembered in this regard that CLP and REACH are separate and
independent European Union regulations.

6.2 The dangerous substances and dangerous preparations directives

A brief introduction to the dangews substances directive (DSD) find the dangerous
preparations directive (DPD) Jlas given in Sectian2.5 and.1, and is not repeated
hereThe i ssue of A dadegltevithdutiserirsSedientt.dhces o i s

According to DSDand DPD a chemical substance preparationmust be labelledvith
symbols and indications of danger if it possestasyerous properties. The properties
together with their respectivabels are shown ifiable B1 in Appendix B

The entity fidangerous propertbsésoand hbtstt
properties R52 (harmful to aquatic organisms) and R53 (may causéctomgdverse

effects in the aquatic environment) do not render a substance dangerous for the
environment, cf DSD Article 2 and Annex VI.

DSD and DPD also state that stdncesand preparationgn certain cases must be
labelled with risk phrases as well s&fety phrases. The risk phrases used are listed in
Table B2 in Appendix BDangerous substancasd preparationassociated with any of
the symbols and indications danger inTable B1 in Appendix Blso carry one or more
risk phrases and safety phrases. The rules in DSD and DPBIsoayply that risk and
safety phrases must be useddertainother substances as well.

According to DSD, the dangerous propertiea&ubstance are determined by analysis
of the results of a number of tests.
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For a preparation (= mixture of substances) the dangerous properties may be determined
by figuring according to certain rules using the classifications for the substances in the
preparation together with their respective abundarides latter procedures described

in DPDIII] as well as in the National Swedish legislatii-1X].

A chemical product with severabmponentgchemical compounds) can also be tested
directly unde DSD in order to obtain an appropriate classificationthis case, the
product in questiormay becomeregarded as a substance under CLP (as well as
REACH).

The properties of interest the case of ash and slegn be determined using figuriny
accadance with DPDas well as using direct measurements according to. DSD

It is beyond the scope of the present report to describe in detaisindwiguring or
measurings to be carried ouThey aredescribed in Reference [V]llin most cases, the
alternative with a weighed average is used. Hbeeweight in the weighing is related to
the degree of danger for thespectiveconstituent substances.

Although somewhat more complex than the summation rules used in the Ordinance of
wastgV-VI], cf Section2.1, these rules are still easy to apply for various preparations
having different compositions.

This simplicity mightin some caseimply that a preparation cdre classified as nen
hazardous (no symbol or indication of danger) in spite of the fattahtest might
actually give rise to such labelling of the preparation. Such cases may e g appear when a
very toxic substance is present in low abundance, in which case the danger of that
substance might in fact be underestimated. This inconsistemegtifsed in CLP, cf

below.

6.3 CLP

6.3.1 Purpose and scope of CLP
The purpose and scope of CLP is presented in Artigheibt 1,in the regulation]l]:

nl. The purpose of this Regulation is to ¢
health and the environmeas well as the free movement of substances, mixtures and
articles as referred to in Article 4(8) by:

(a) harmonising the criteria for classification of substances and mixtures, and the rules
on labelling and packaging for hazardous substances and msxture

(b) providing an obligation for:

(i) manufacturers, importers and downstream users to classify substances and mixtures
placed on the market;

(i) suppliers to label and package substances and mixtures placed on the market;
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(iif) manufacturers, producersf articles and importers to classify those substances not
placed on the market that are subject to registration or notification under
Regulation (EC) No 1907/2006;

(c) providing an obligation for manufacturers and importers of substances to notify the
Agency of such classifications and label elements if these have not been submitted
to the Agency as part of a registration under Regulation (EC) No 1907/2006;

(d) establishing a list of substances with their harmonised classifications and labelling
elementat Community level inPart 3 of Annex VI,

(e) establishing a classification and labelling inventory of substances, which is made up
of all notifications, submissions and harmonised classifications and labelling
el ements referred to in points (c) and (

Substances and mixtures for scientific research are not included, and waste is not
regardedas a substance or mixture under CLP, as is apparent from points 2 and 2 of
Article 1 in CLP:

2. This Regulation shall not apply to the following:

é

(d) substance and mixtures for scientific research and development, which are not
placed on the market, provided they are used under controlled conditions in accordance
with Community workplace and environmental legislation.

3. Waste as defined in Directive 2006/1Q2/Bf the European Parliament and of the
Council of 5 April 2006 on waste (2) is not a substance, mixture or article within the
meaning of Article 2 of this Regulation.

(This is further elaborated on in Article 4).

There are other exceptions, but noméhem could be identified to be of relevarine
conjunction with ash

I't should be noted that a fAchemical product
mixture or an article. Articles are included only if they fall under REACH, in which case

it is intended that they releasgébstance®r mixtures cf Section 7.31t should also be

noted that exceptions are few and distinct.

As will be elaborated on in later sections in this report, this contsastewhatto
REACH under which there is a multitecbf possibilities.This will be dealt with in
Section 7, see also Section 1.4

6.3.2 The labelling in CLP

According to Article 1 inCLP[lll], it applies to substances as well as mixtures (=
preparations in DSD and DPD). According to the same Article, CLP rategpply to
fisubstances and mixtures for scientific research and development, which are not placed
onthemarkeét, nor does it apply to waste.
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According to Article 2, hazard (=danger in DSD and DPD) e t c is expressed as follows
in CLP:

A hazard classneans the nature of the physical, healterorironmental hazard

A hazard categoryneans the division of criteria within ealshzard class, specifying
hazard severity

A hazard pictogrammeans a graphical composition thiatludes a symbol plus
other graple elements, such as k@order, background pattern or color that is
intended taconvey specific infomation on the hazard concerned

A signal wordmeans a word that indicates the relative level of severity of hazards to
alert the reader to a potential hazahd: following two levels are distinguished:

a  Dangermeans a signal word indicating the more severe hazard categories
b Warningmeans a signal word indicating the less severe hazard categories

A hazard statemenmeans a phrase assigned to a hazéadsand category that
describes the nature of the hazawtla hazardous substance or mixture, including,
whereappropriate, the degree of hazard

A precautionary statememheans a phrase that describesommended measure(s)
to minimize or prevent adverseffects resulting from exposure to a hazardous
substance amixture due to its use or disposal

Substanceand mixtures (and in some cases also articles) that are classified according to
CLP must be labeled with regard to all hazard indicators presentes listthg above,
as appropriate.

The hazard pictograms and the associated hazard classes are shown in Table B3 in
Appendix B.

The actual labelling to be applied is to be found in tables in Annex | in CLP and
examples are provided in Tables B4B4c in Appendix B in the present report.

As can be seen from Tables 4 andn5Appendix B the character of the hazard is

indicated primarily by the hazard class and the hazard pictogram, and the severity of the
hazard is indicated primarily by the hazard gatg and the signal word.
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First Second Third
REACH BT . phase-in phase-in phase-in
entry into Feo r:grlisot;atlon deadline deadline deadline
force T 1 December 2010 1 June 2013 1 June 2018
1 June\2007 December 2008 l l
1
- v v
| new
Substances and
REACH Sub- mixtures = 1000  Subsiances and .
SR stances mixtures > 100 tonnes Substances and mixtures = 1 tonne per year
timeline tonnes per year or
and ) per year
: of very high concern
 mixtures 7 A »
Year | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
“ | _ onwards
Classified, labelled
and packaged Classified under both DSD and CLP;
under DSD. If CLP
: g labelled and packaged under CLP.
Substances | is applied in full as
CLP well, no DSD Classified, labelled and packaged
timeline labelling and under CLP
‘ packaging 7
Mixtiras Classified, labelled and packaged under DPD. If CLP is applied in
full as well, no DPD labelling and packaging

CLP ?""y into Obligation to Obligation to apply CLP to mixtures. Please note
force; repeal of apply CLP to that for certain substances / mixtures the 2012 /
Annex | to DSD substances

20 January 2009

1 December 2010

2017 deadline for re-labelling and re-packaging
applies, cf. text above

1 June 2015

Figure 5. Timetables for REACHII\f and CLPJllI ]. lllu stration taken from Reference 1
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6.3.3 Conversion of a classificatitom DSD and DPD to CLP.

The gradual replacement of DSD and DPDhWILP is illustrated in Figure.Rs can

be seen from the figure, the transition involves not only DSD and DPD on one hand and
CLP on the other, but there is also a differentiation between DSD and DPD. Thus, DSD
is to be phased out first, and DPD second. Thus, and for a few years, jpwaparat
(mixtures) may be classified according to DPD based on substances classified according
to DSD, while at the same time the substances themselves will have to be classified
according to both DSD and CLP.

There is, however, more to this conversion tivuatis apparent fronfrigure 5 Article

61, poi nt 5, i n C LMheresat salistange ot mieturefhasl beemwi n g
classified in accordance with Directive 67/548/EERSD] or 1999/45/EC[DPD]

before 1 December 2010 or 1 June 2015 respectively, mantdes, importers and
downstream users may amend the classification of the substance or mixture using the
conversion table in Annex VI to this Regulation

The tables in Annex VIl do actually convert a complete classification according to DSD
and DPD imor one according to CLP, thus providing appropriate hazard classes, hazard
categories, hazard pictograms, signal words, hazard statements and precautionary
statements.

Such a transformation is not quite so straightforward, in gernenakver,as is apprent

from the followingtaken from [34 AAlthough conceptually similar, the coverage of
CLP and the DSD or DPD is different. In some places, there is a good relationship
between the category of danger and correspondirghi@ses and hazard categories
and corresponding hazard statements but in others, the relationship is less well defined.
Additionally CLP introduces new hazard classes reflecting hazards that were not
covered or only partly covered by DSD and D&D.

This means that since the intervals ggirise to certain classifications do not quite
correspond to each other in CLP as compared to DSD and DPD, precision is lost in the
translation. There are indications in the literature that the translation is precautionary,
and therefore in general givase to a somewhat harshresult

Please note that the following conditions apply to using the conversion tables in Annex
VII:

fiWhen classifying in accordance with CLP, the use of the tables contained in Annex VII
is optional. They can only be usedranslate an existing classification provided that:

- the substance was classified according to the DSD before 1st December 2010 or
the mixture was classified according to the DPD before 1st June 2015; and

- there is no data (scientific or technical anfnation) for the substance or mixture
available for an individual hazard class.
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The second point has a direct relevance in relation to REACH. If tests are required
according to REACH, and the results of those are of relevance for the classification,
then the results must also be used in the classification. In this way, REACH might be
proactive in relation to CLRRelations between REACH reference, DSD classification
criteria and CLP classification criteriarche found in Chapterif Reference [2B

634 Co/@SNRERAZ2Y (G2 /[t 2FinDIBENdORDY OSLII &Rl y3ISN.

The concept Adangerouso has a clear definit
labeled with symbols of danger, and no such symbol indicates that the substance in
guestion is not dangerous.

This distinction betweexangerous and nestangerous substances is utilized in other
European Union Directives such #s chemical agents directive[X\and the dd
directive on hazardous wastd[Which both refer to DSD and the labeling with symbols
of danger.

The nev directive on hazardous waste[V#lso refers to DSD, but the remit version of
the implementation into Swedish legislation of this directive refers to CLP (no detail is
provided, however).

It has already been mentioned (afc8on 6.} that REACH at present refers almost
exclusively to DSD. It is intended, howevénat REACH be updated in concordance
with the transition fronDSD and DPD to CLP. Referencq flates the following:

AAs the CLP rules for t hheefiedtnedys20f0mdéot i on o
mixtures by 2015, the relevant EU acts will have to be amended. To preserve their

scope, they would have to refer explicitly to those CLP hazard classes and categories

ref | ecti ng t he classibed asaangero@stergtieere avdis préviousty

r e f er ectassifed asalangeroGsinder DSD/DPD. REACH has been amended in

this way through CLP Article 58, with the exception of the rules for Safety Data Sheets
where the concept of Ahazardouso is introdu

Thus, h order to foresee what will be required under REACH with regard to
fidangerous propertiés, riedessarysto reatiticle 58 in CLP(andnot REACH)

This might also be relevant for the division in the new ordinance of waste between
hazardous and nemezardous waste, cf Section 5.

It might have been tempting to assume that labeling with pictograms in CLP would
contain the same classification as fAdanger
pictograms implies that the substances in question a&d@usin some (sometimes

very minor) way

However, he message in Article 58 in CLP dbfferent. The text refers to a large
number of combinations of hazard classes and hazard categories.
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The above quationsuggests that the conversion from lakghmth symbols of danger
in DSD and DPD to certain hazard classes and hazard categories in CLP is intended to
Apreserveo the fiscopedo of the concept Adang

A logical corollary to this is that the properties R52 (harmful to aquatic organisms) and
R53(may cause longerm adverse effects in the aquatic environment) should not render
any classification corresponding to Adan
the new Ordinance of wastthe reason for this is the d
popertieso and fhSaationb.2 | propertieso

ger
i 1

6.3.5 Selfclassification and harmored classification

The concepts of sefflassification and harmonized classificatioh substancesre
explained in Reference]fl

ACLP includes provisions for two sortd classification: sekclassification and
har moni sed classification. | f y ou are not
classificadliondi faindatdtisend are described bri

Self-classification the decision on a particular hazard cléssation and labelling
of a substance or mixture is taken by the manufacturer, importer or downstream user of
that substance or mixture, or, where applicable, by those producers of articles who have
the obligation to classify, see Table 2.5 of sectiohtBie document.

The requirement to setiassify is set out both under DSD (and DPD) and CLP.
Under CLP, manufacturers of substances, importers of substances or mixtures,
producers or importers of explosive articles or of articles where REACH provides for
registration or notification, downstream users including formulators (making mixtures)
and distributors have to setfassify those substances that do not have a harmonised
hazard classification, see below, or where a harmonised classification is aeaitabl
selected hazards only. Mixtures must always bectadtified by downstream users or
i mporters of mixtures. &

Harmonised classificationthe decision on classification for a particular hazard of
a substance is taken at Community level ( see alstiose22 of this guidance
document). Harmonised classifications of substances are included in the Tables of Part
3 of Annex VI to CLP.

The use of a harmonised classification and labelling of a substance is mandatory. It
has to be applied by all supplief the same substance, i.e. by manufacturers of
substances, importers of substances or mixtures, producers or importers of explosive
articles or of articles where REACH provides for registration or notification,
downstream users including formulators (nmaki mixtures) and distributors. For
around 8,000 substances harmonised classification and labelling were listed in Annex |
to DSD. Upon entry into force of CLP Annex | to DSD was repealed. In order to take
full account of the work and experience accumulateder DSD, all harmonised
classifications as well as most of the specific concentration limits of substances listed in
Annex | to DSD have been transferred to Part 3 of Annex VI to CLP: in Table 3.1 the
substances are classified according to CLP while l@ah2 contains the original
classifications based on the DSD criteria.
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Harmonised classification and labelling under DSD normally comprised all
categories of danger. In future, harmonisation of classification will apply for CMR
[Carcinogenic, Mutagenicnal Reprotoxic]properties and respiratory sensitisation. In
addition, harmonisation of classification for other properties will be done on almase
case basis. Substances regulated under Directive 98/8/EC (BPD) on biocidal products
or under Council Diredve 91/414/EEC (PPPD) on plant protection products shall
normally be subject to harmonised classification and labelling for all hazardous
properties (CLP Article 36(2)). For further information see section 22 and section 24 of
this guidance document.

Theharmonized classification in Annex VI to CLP is related todlassification and
labeling inventonthat is administrated by ECHManufacturers and importers are
required to notify th&CHA of the classification ankhbelling of substance(s) placed on
the marketECHA will then include the informatiom a classification and labelling
inventory in form of a databasome of this information will bpublicly available on
ECHA:swebsite, including the substance name, the classification, labelling and any
relevant specificoncentration limit or Mactor(see Sectio®.3.7). It will be indicated

if there is a harmonised classification the entry, or if it is an agreed entry between
manufacturers or importers.

If there is no harmonized classification dano classification given in the inventory)
then selclassification will have to be magdsee the next Section.

6.3.6 Selfclassification of substances

How have chemicaproducts usually been classifi@d the past? As substances or as
preparations / mixturesA simple search on the internet indicates thatatbfthe
classifications made, there aggobably one to two orders of magnitude more
classifications that have been madased on DPD (as preparations / mixturas
compared tdSD (substancesncluding casesvhere mixtures have been tested directly
and not through calculations based on the ingresgjient

Preparations / mixtures have usually been evaluated mainly based on-dhkedo
Abri dgi ng(cfection6e3i?l)pi kb tha thedanger hazad has been evaluated
based on some weighed average of the properties of the ingredient substances. The
bridging principle des not apply to the evaluation @& substanceBridging may in

many cases not be sufficient for the full classification of a mixtarg for physical
properties, so other means, including testd read acrossnay apply to preparations /
mixtures as well as to substances.

Thus, the possibility to estimate the hazardous properties of mrmikased on the
ingredients has beenf paamount significance for making reasonably accurate
assessments a manageable t&kk. specifics of classification of mixtures are presented
in the next Section.

What will then apply in the case of selssification of a substanéer a mixture¢ under
CLP?Firstly, there is a requirement on identification and examination of substances and
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mixtures, see CLFArticles 5 and 6, respectivelecondly, there is when appropriate

- a requirement on generation of new information, see CLP, Article 8. Acgotdin
Article 7, special caution applies regarding tests on ani(sats also Bference [XV],

and testing on humans is not to be conducted (results from historical testing may be
used, however).

The following summationon the classification of a substancan be foundin a
guidance document froBCHA[34]:

fiThe classification of a substance is based on the relevant information available on its
hazardous properties. This information can include experimental data generated in tests

for physical hazards, tacological and ecotoxicological tests, historical human data

such as accident records or epidemiological studies, or information generated in in
vitro tests, (Quantitative) Structure Acti\
category approaches.

CLP does not require new testing for the purpose of classification for health or
environmental hazards; testing for physical hazards is required unless adequate and
reliable information is already available. Although data may be provided through the
application of REACH, it should be recognised that the data set required by REACH
(particularly at lower tonnages) will not necessarily enable the comparison with the
criteria for all hazard classes. Information may also be available from other EU
legislationfor which there are specific requirements for test data to be generated such
as Directive 91/414/EEC (Plant Protection Products)29 and Directive 98/8/EC
(Biocidal Products)30, or from various n€&ommunity programmes. Finally, the
supplier may decide to nduct new testing in order to fill data gaps, provided that he
has exhausted all other means of generating information. Testing on animals must be
avoided wherever possible and alternative methods (including in vitro testing, the use of
(Q)SARs, rea@cross and/or category approaches) must always be considered first
provided they provide adequate reliability and quality of data.

If, for the purpose of CLP, it is required or decided to generate new data, certain test
methods and quality conditions must bet.nStudies must be conducted in accordance
with the EU test methods (Regulation 440/2008)31 or other international test methods
validated according to international procedures such as those of the OECD. For
physical hazards new tests shall be carried ¢att least from January 2014) in
compliance with relevant recognised quality system or by laboratories complying with a
relevant recognised standard, and for health and environmental hazards in compliance
with the principles of Good Laboratory Practice (GLRnimal tests must comply with

the Directive 86/609/EEC32. Tests on #fimmman primates are prohibited for the
purposes of CLP. Tests on humans shall not be performed for the purpose of CLP.
However, existing data obtained from other sources, such aslemtcrecords and
epidemiological and clinical studies, can be uéed.

The EU regulation on test methods and the EU directive on good labopasatice
appear as References [XVII] and [X\lIfespectively.
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Similar wordings can be found in article 8 @LP itself (underlining by the present
authors):

fiFor the purposes of determining whether a substance or a mixture entails a health or
environmental hazard as set out in Annex | to this Regulation, the manufacturer,
importer or downstream user mayiovided that he has exhausted all other means of
generating informationncluding by applying the rules provided for in section 1 of
Annex XI to Regulation (EC) No 1907/ 2006, perform new dests.

Annex Xl of the REACH redation is provided in Appendix CAs can be seen in the
Appendix, existing and available data should be interpreted and assessed using expert
judgement. It is memned in Annex Xl| (see Appendix)G@hat ECHA will provide
guidance with regard toQualitative or Quantitative structuetivity relationship
((Q)SAR)as well as onmuping of substances and thereadacross approaclsuch a
document was published iMay 2008[3% and excerpts fromhis document are
presented below and in Appendix E

QSAR stads for Quantitative BuctureActivity Relationship. It represents the relation
between chemical structure and composition on one hand and the hazard to health and
the environment on the other. It is mostly applied for complex organic molecules, but
can just asvell be used for ash.[21

The f ol | owi ng i s pr &k$6.2.0h6 &he interdeperflencet betowveen A
categoriesand QSABs i n Refllerence [ 35

fiThe chemical category and QSAR concepts are strongly connected. The concept of
forming chemical categories and then using measured dasafew category members

to estimate the missing values for the untested members is a common sense application
of QSAR. The reason this concept is so compatible with QSAR is that this broad
description of the categories concept and the historical descrigicQSAR are one

and the same (see Figure RLp

A Quantitative Structuréctivity Relationship (QSAR) is a quantitative (mathematical)
relationship between a numerical measure of chemical structure, and/or a physico
chemical property, and an effectpatty (Figure R.64). QSARs often take the form of
regression equations, and can make predictions of effects/activities that are either on a
continuous scale or on a categorical scale. Thus, in the term QSAR, the qualifier
guantitative refers to the natudd the relationship, not the nature of the endpoint being
predicted. An example of a QSAR is the prediction of acute toxicity to an invertebrate
species (Tetrahymena pyriformis) by means of a regression equation with the
partitioning behaviour (log Kow vak) of the chemical as a descriptor (Schultz et al,
2002).

Similarly, a Quantitative ActivibActivity Relationship (QAAR) is a mathematical
relationship, but between two biological endpoints (Figure&,6vhich can be in the
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same or different specieQAARs are based on the assumption that knowledge about the
mechanism or mode of action, obtained for one endpoint, is applicable to the same
endpoint in a different species, or to a similar endpoint in the same species, since the
main underlying processesre the same (e.g. partitioning, reactivity, enzyme
inhibition). QAARSs provide a means of performing trandlysis and filling data gaps

The following is Rp22lsReadtressl i n Be¢€|l#seeencé@ [ 3
also Sectior6.3.7 and AppendiE):

filn the readacross technique, endpoint information for one chemical is used to predict
the same endpoint for another chemical, which is considered to be similar in some way
(usually on the basis of structural similarity). In principle, reactosscan be applied

to characterise physieohemical properties, environmental fate, human health effects
and ecotoxicity. For any of these endpoints, raatbss may be performed in a
qualitative or quantitative manner. In practice, readross for basic physo-chemical
properties is not generally recommended, since reliable data should normally be
available or easily obtainable, does not involve the use of animals and provides key
information for the assessment of a chemical. However, there may occasiomally
practical problems, especially for UVCBs, when the use of these techniques will be
requiredo

The foll owing i s R6.24sGenetale ghidanca on Saestepwise n A
procedure to develop categories i n Refller ence [ 35

fiChemical categories accqimsh the goal of obtaining hazard information through the
evaluation of all available experimental data for the individual chemicals in the
category, so that reliable estimates that are adequate for classification and labelling
and/or risk assessment che made without further testing of the individual members of
the category. If there is sufficient experimental data to support the category evaluation
that the chemicals in the category behave in a similar or predictable manner, then the
relational feature described in Table R-%can be used to assess the chemicals instead
of conducting additional testing. If not, it may be necessary to: a) perform limited and
targeted testing; b) revise the category hypothesis (and therefore the applicability of the
category in terms of members and/or endpoints); or c) as a last resort abandon the
category hypothesis.

The foll owing i sR.@258c<kemitaérdactiomprodietsand naulti i
constituent substanogs i n Refllerence [ 35

fiCategories can be deloped for series of chemical reaction products or multi
constituent substances (MCS) that are related in some regular fashion. As with
categories based on discrete chemicals, in a category containing reaction products or
MCS some, but not all, of the ina@lual substances may require testing.

The following i s R®6r26.5 €onplexdsubstancesS(B\VE®B) on A
Reference [3p
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fiComplex substances include a diverse range of materials which are defined (see
Guidance on substance identificatioms substances of Unknown or Variable
composition, Complex reaction products or Biological material (UVCB substances).
The range of different types of UVCB is very wide and the specific properties may be
diverse, such that the applicability of a common apph needs justificatioo.

Sect R.6.25.6Metals, metal compounds and other inorganic compoundi n
Reference [3pis also of utmost interest for the appropriate and efficieagsdication

of ashes|t is too long to be quoted here andthereforeprovided in Appendix E
instead.

Please note again that the guides quoted refer to Section 1 in Annex Xl of the REACH
regulation, and that CLP refers explicitly to the rules provided there. Thus, the material
qguoted applieequally andully to REACH as vell asto CLP.

It can also be seen fromhi¢ material how theapproachof the Programme on
Environmentally Friendly Use of Ne@Goal Ashesmight be improved to a higher
efficiency, and improved precision.

For completeness it should also be mentioned tha her e i s al sThe s o me
role and application of expert judgement and weight of evidence determinatian n
Annex |, Section 1.1.1, in CLP. Thisaterial is quoted in AppendD.

These information management strategies apply equally wellBACRI and will
therefore be referred to in the text on REACH, see Sec¢tin

6.3.7 Hazard evaluation andlecision on classificatiofor mixtures

Most of what was said in the previous section can be applied to mixtures as well.
Mixtures can be tested for théiazardous properties in the same way as substances.

However, if the properties of the ingredient substarjoesnixtures)in a mixtureare
known, mag of the properties ofhe mixture can be obtained by bridgirg§ Section

6.3.6 Application of bridgirg to a mixture may be sufficient to classify a mixture and to
label it appropriately, but it can never convert a mixture to become a substance.
mixture becomes a substance only if all of the classification is based on testing of the
mixtureand / or reaccrossand no bridging is applied (cf DSD versus DPD).

It is assumed in the present section that information on the relevant substances have
been obtained antkrived, as appropriate, as described in the previous section.

In some cases, this infornat applies directly to the substances and mixtures in

guestion. In other cases the information refers to ingredients (be they substances or
mixtures). Article 9, Section 4 in CLP applies to this case:
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AWhere the criteria c amilabetidenbfied irdopmation,ed di r
manufacturers, importers and downstreamers shall carry out an evaluation by

applying a weight oévidence determination using expert judgement in accordaitice

section 1.1.1 of Annex | to this Regulation, weighingnediilable information having a

bearing on the determination dfie hazards of the substance or the mixture, and in
accordancevi t h section 1.2 of Annex XI to Regul a

Section 1.1.3 in Annex | tells that the bridging principles doapmly well to physical
properties, but can be used in a fewatiht ways for toxicity and etaxicity.

In Article 10, Sectioa1 and 2 it is stated that:

fiSpecific concentration limits and generic concentration limits are limits assigned to a
subsance indicating a threshold at or above which the presence of that substance in
another substance or in a mixture as an identified impurity, additive or individual
constituent leads to the classification of the substance or mixture as hazardoéseo
factas for substances classified as hazardous to the aquatic environment, acute
category 1 or chronic category 1, shall be established by manufacturers, importers and
downstream users.

(The term Mfactors are described briefly below).
Cut-off values are msented in Table 1.1 in Annex |.
These limits and Mactors do not apply to harmonized hazard classes.

According to Article 14, the classification of a mixture shall not be affected if the
mixture reacts slowly with atmospheric gases such as oxygdrancdioxide and water
vapour to form differenbew chemical compoundd low concentration.

Acute toxicity is dealt with in Section 3.1 in Annex I. The simple description of the
procedure there is that a weighed average over the various ingrediesgd.is u

Special tables are provided for the management of skin corrosion/irritaiarother
potential detriments to mafhe principles are similar to those applied in DSD and
DPD, but the complexity is greater in CLP.

For ecotoxicity, a weighed averagan be used as well. In cases whepecity data is

not available, g-called M-factors can be used. The supplier is obligated to supply them.
Figuring using Mfactors gives an approximately equivalent result as compared to that
of a weighed average.

It should be noted that a weighed average will provide a considerably more correct

estimate of the hazard for a mixture in cases where highly toxic substances are included.
In DPD, these were given insufficient weight in relation to their hazard.
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Bridging is not mentioned in REACH as it does not refer to substances,tonly
mixtures. Rea@hcross resembles bridging somewhat, but applies preferentially to
substances that are similar. Bridging as a principle can be assessed to be included in the
expert judgemat that isone of the basic elements of tlidance on information
requirement$or REACH[35].

6.4 Discussion and analysis

It can be concluded thtie stréegies described in Reference][8%and as quoted above
and in Appendix D concordsurprisingly welfl with those applied in the classification
methodology developed bihe Programme on Environmentally Friendly Use of Non
Coal Asheghat operates under the auspices ofMaemeforsk cf Section 2.1

The following should be particularly rext in the guidlines from ECHA[3%(as quoted
more fully in Appendix D):

fiThe water solubility of the metal compounds is often used as the starting point for
establishing a category, as this provides a first indication of the availability of the metal
ion in the diffeent compartments of interest. For example, for inorganic nickel a
number of subcategories have been suggested, reflecting different ranges of aqueous
solubility (Hart, 2007).

The most simplistic approach to hazard evaluation is to assume that thiécspetat
containing compound to be evaluated shows the same hazards as the mesblhter
compounds. This is a conservative approach, since systemic metal ion availability will
normally be reduced with decreasing wasetubility and consequently reced
bioavailability.

This simplistic approach can be refined for categories containing many substances by
building subcategories based on water solubility, when data is available on trends with
water solubility. For example, mixed oxides with limited wagelubility can be
evaluated by comparison with the hazard profile for the metal oxides (where this is
known) rather than for the soluble salts.

This difference in trend is clearly recognised in evaluating the environmental hazards of
metals and metal copounds, where the relevant hazards can be evaluated using a
transformation/dissolution protocol (OECD 2001).

é

The crystalline structure of insoluble metal compounds could influence the hazard
profile. If there is reason to believe that the crystallitracture influences significantly

the bioavailability and so the effects of the compound to be assessed, this must be taken
into account in the evaluation. An example is the low bioavailability of spinels and
rutiles.o

" As will be appaent later in the present report, agreement is good also with REACH itself. However, the
guidelines issued by ECHA extend beyond what is apparent from REACH alone, and this will be
discussed in some detail.
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The text cited is confirmedy the GECD report mentioned [36as well as by the
presence of iron in most ashd=r example,iron occurs in the form of spinel in
municipal solid wastencinerator bottomash at a level of around 10 %.]3h most
ashes, iron is around an order, or more, ofgmtade more abundant than other
transition and heavy metals.

However, hese scientifically soundideas from OECDdo not appear tohave
disseminatedappreciablyinto the waste classification society in Eurpmee e g
Reference [3B with the exception fothe work byVarmeforsk The Programme on
Environmentally Friendly Use of Neboal Ashes and by Swedish Waste
Managemen|5]
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7 REACH

7.1 Overview

The purpose of this overview is to provide enough background in order to make the
subsequent material intelligéal

7.1.1 Background

The REACH regul ati onthemmst commes m EUWl lessityini bed as
combination with CLP, there are thousands of pages of legislation, a large part of which

(not to mention the guidance literatura)ill have to be penetrated bwnyone
manufacturing or selling chemicals.

Why do we need this? The question has been answered by the European Commission in

t heir dBEAGENT nABri ef . Why i[o]2Mackh oftheed REA
rationale for REACH is th same as for CLP, see Sectiébn 1 , namely that
chemicals (> the year 1981) have to be tested but there were no such provisions
Afexistingod chemical s.

The preREACH allocation of responsibilities meant that it was the public Authorities
that were responsible for undertaking ris&sessments of substances rather than the
enterprises that manufacture, import or use the substances. Since 1993, only 441 high
volume chemicals had been identified as prionittystances for risk assessment][25

The former legislation required the manttaers and importers of chemicals to provide
information, but did not impose similar obligations on downstream users unless the
substance had to be classified and a safety data sheet had to be supplied.

Moreover, the previous legislation implied thattification and testing had to be

conducted forquantitiesdown to as little as 10 kg / year. This constituted a barrier
against research and innovation of new su
substances over Ainewo o0 n eaign oftthe wsgbstithtarmp e r i n g
principle.

The progress of restriction of very hazardous chemicals was slow, and only an
inadequately small number was restricted.

Thus, t her e impeoge pratectioe ef dhumanoheafih and the environment
from the riks of chemicals while enhancing the competitiveness of the EU chemicals
industryd0 ,  a n dhe bakid objeciive of REACH.[25

I n the year 2001, t he E strategy@earfutu@amaoalss si on p
policyd[26], and it constitutes thealis for the REACH (and CLP) regulations.

8 "EU's REACH chemicals law begins life in Hek". EUobserver.com. 31 May 2007.
http://euobserver.com/9/24169.
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The documenf]5-26] puts forward seven objectives that needed to be balanced within
the overall framework of sustainable. They are:

AA

To o o o o I

7.1.2

Protection of human health and the environment

Maintenance and enhancemf the competitiveness of the EU chemical industry
Prevention of fragmentation of the internal market

Increased transparency

Integration with international efforts

Promotion of noranimal testing

Conformity with EU international obligatitss under the WT®
[WTO =World Trade Organisation].

Basic elements of REACH

The basic elements of REACH have been described as follBjws|

fl.

All substances are covered by the REACH Regulation unless they are explicitly
exempted from its scope.

Registration requires manufacturers and importers of chemicals to obtain
relevant information on their substances and to use that data to manage them
safely.

To reduce testing on vertebrate animals, data sharing is required for studies on
such animals.For other tests, data sharing is required on request by other
registrants.

Better information on hazards and risks and how to manage them safely will be
passed down and up the supply chain.

Downstream users are brought into the system.

Evaluaton is undertaken by the Agency for testing proposals made by industry or
to check compliance with the registration requirements. The Agerasdoates
substance evaluation by the authorities to investigate chemicals with perceived
risks. This assessmemiay be used later to prepare proposals for restrictions or
authorisation.

Substances with properties of very high concern will be made subject to
authorisation; the Agency will publish a list containing such candidate
substances. Applicants will hawe demonstrate that risks associated with uses of
these substances are adequately controlled or that the-soommomic benefits of

their use outweigh the risks. Applicants must also analyse whether there are safer
suitable alternative substances or teclogpés. If there are, they must prepare
substitution plans, if not, they should provide information on research and
development activities, if appropriate. The Commission may amend or withdraw
any authorisation on review if suitable substitutes becomeadlail

The restrictions provide a procedure to regulate that the manufacture, placing on
the market or use of certain dangerous substances shall be either subject to
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conditions or prohibited. Thus, restrictions act as a safety net to manage
Community wde risks that are otherwise not adequately controlled.

9. The European Chemicals Agency (ECHA) will manage the technical, scientific
and administrative aspects of the REACH system at Community level, aiming to
ensure that the legislation can be propemyplemented and has credibility with
all stakeholders.

10. A classification and labelling inventory of dangerous substances will help
promote agreement within industry on the classification of a substance. For some
substances of high concern there may b€amnmunity wide harmonisation of
classification by the authorities.

11. Rules on the access to information combine a system of publicly available
information over the internet, the current system of requests for access to
information and REACHpecific rdes on the protection of confidential business
informationo

REACH stauls for Registration, Evaluation aAdithorisationof Chemicals.

Registration. Chemical substances thatre imported or manufacturehave to be
registered. The registration is to becampanied with compilation of existing data as
well asa proposal fotesting in order to determine a knowledge base for the safe and
environmentally appropriate handling and use. Data sharing is required in order to
reduce testing on vertebrate animatsl & promote coherence in the identification of
substances and in assessments of hazard andhfmknation is to flow forth and back

in the supply chains. Specific obligations are put on downstream users Suskhat
analyses anahstructions for safeise can be based on realBubstances iarticles also

have to be registered if it is intended that they release substances.

Evaluation. The EU Competent Authoritythe European Chemicals Agend&CHA,

also referred to as the Agency, evaluatesréiggstration dossiers and tipeoposals for

testing e t ¢ received from the manufacturers and suppliers to check compliance with
registration requirements on comprehensiveness as well as to prevent excessive testing
on vertebrate animalf.is also the dutyfothe Agencyto develop criteria for prioritising
substances for further evaluation in cooperation with the Member States.

Authorization. For substances of very high concdisted in Annex XIV,authorization

is requiredbefore they can be placed on timarket and used. Substandbat may
require authorization include CMRubstances (= carcinogenic, mutagenic and toxic to
reproduction), PB¥substances (= persistent, {@iocumulative and toxic) as well as
vPVB (= very persistent, very baccumulative)Such substancg@cluded in Annex

XIV) can only be used after authorization by ECHA, based on an application showing
that the risks can be adequately controlled.

Restrictions.ECHA has the authority and task to define and implement restrictions on
the e of chemicals as appropriate to protect human health and the environment.
Substances of concern are included in Annex XVHis is a supplement to the other
prescriptions in REACH.
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7.1.3 Registration

REACH applies primarily to substances. This can be fonratticle 6, Point 1, which

s t at Sawe where fthis Regulation provides otherwise, any manufacturer or importer
of a substance, either on its own or in one or more preparation(s), in quantities of one
tonne or more per year shall submit a registratiorthe Agency.

This sentence may not be easy to understand. It means that unless something else is
stated elsewhere in REACH, a manufacturer or importer of a substance is obligated to
submit a registration to ECHA. It does not matter if the substancadisdt as such or as

an ingredient in a preparation (PDP) or a mixture (€LB)antitiesbelow one tonne

per year do not need to be register€de quantityin question isthe quantity of the
substanceregardless of whether the substamtegjuestionis traded as such or in a
preparation or tture. The quantityis to be counted per manufacturer or importer.
According to ECHA guidance[39these are identified to be the corresponding legal
entities, e g in Swedefiaktiebola@ in a group (Swedishi & n ¢ ¢ or mahe Angloe
American nomenclature: limited stock company in a group.

According to Article 10, such registration shall include the following:

fi(a) a technical dossier including:

(i) the identity of the manufacturer(s) or importer(s) as specifredection 1 of
Annex VI,

(i) the identity of the substance as specified in sectiorA2éx VI,

(i) information on the manufacture and use(s) of the substanseeatfied in section
3 of Annex VI; this information shatepresent all the registrat's identified
use(s). This informatiomay include, if the registrant deems appropriate, the
relevantuse and exposure categories;

(iv) the classification and labelling of the substance as specifisddtion 4 of Annex
VI,

(v) guidance on safe use thie substance as specified in Secéaf Annex VI;

(vi) study summaries of the information derived from the applicatiddnnexes VIl to
XI;

(vii) robust study summaries of the information derived from application of
Annexes VIl to XI, if requiceunder Annex I;

(viii) an indication as to which of the information submitted uraigr (iv), (vi), (vii) or
subparagraph (b) has been revieweddnyassessor chosen by the manufacturer
or importer andhaving appropriate experience;

(ix) proposals fotesting where listed in Annexes IX and X;

(x) for substances in quantities of 1 to 10 tonnes, exposure infornzaispecified in
section 6 of Annex VI,

° As is specified in Section 1, a mixture of substances is called a preparation in DPD and a mixture in
CLP.
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(xi) a request as to which of the information in Article 119(2) enufacturer or
importer congilers should not be maderailable on the Internet in accordance
with Article 77(2)(e),including a justification as to why publication could be
harmful for his or any other concerned party's commertigdrests.Except in
cases covered under Article 25(Rrticle 27(6) or Article30(3), the registrant
shall be in legitimate possession of or hgermission to refer to the full study
report summarised under (\and (vii) for the purpose of registration;

(b) a chemical safety report when required undetiche 14, in theformat specified in
Annex |. The relevant sections of this repoity include, if the registrant considers
appropriate, the relevant ussd exposure categories.

Point a(iv) refers to DSD and DPdnhd it can be foreseen that it will referCLP by the
end of 2010.

In addition, safety data sheets are required for substamcksr preparations/mixtures
that are dangerous / hazardous in the meaning of Article 31. Ssafetgdata sheet
must be prepared in accordance with Annex Il. Istralso conform with the chemical
safety report, cf point (b) in the above quotation.

The requirements on information vary considerably \aitimualquantity and intrinsic
hazard (classification)The dependence ajuantityis presented in Table 5. Anndix
applies in all cases if the substance in question is dangerous / hazardous.

Table 5 Sources for information requirements for different annuajuantities of the
substance$n concordance with Article 12 in REACH

Annual quantity of Annex in REACH
substance, tonns | VI Wil VIII IX X Xl
17 10 yes yes yes yes
107 100 yesA yes yes yes yes
1007 1000 yesA yes yes yes yes yes
> 1000 yesA yes yes yes yes yes yes

* No information is required for substances that are not hazardous in the way
defined in Annex Ill.

A The demical safety assessmemsstalso include exposure assessments and risk
characterisationfor substances having certain hazardous properties according to
Article 14.This also applies to preparations/mixtures containiraip Substances.

Of these annexes, Annex | presents the general provisions for assessing substances and
preparing chemical safety reporfsanex VI provides the general prescriptions on how
to comply with the specific information requirements in Annexigd X.
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7.1.4 Testing

Especially Annexes VIIT X call for what may well amount to a lot of testing. There is

no direct reference to hazard as is the case for chemical safety assessment and chemical
safety report. Neither is there any straight referencdl inf REACH as to what test
methods to apply.

The most concrete statements on wieatmethods to apply has been found in Article
13 point 3 which states the following:

fiWhere tests on substances are required to generate information on intrinsictigope

of substances, they shall be conducted in accordance with the test methods laid down in
a Commission Regulation or in accordance with other international test methods
recognised by the Commission or the Agency as being appropriate. The Commission
shdl adopt that Regulation, designed to amend the-essential elements of this
Regulation by supplementing it, in accordance with the procedure referred to in Article
133(4)0

However, it is obvious from other sources that the tests @stmun are thoseén
Reference [XVI], and at least this documefite [XVII]) refers to REACH. (It does not
refer to CLP which, however, refersttee regulation with test methods).

Strategy for testing should not be based solely on the regulation cogtaima test
metods themselves[XV]ibut also on the Direate on good laboratory practice[XV]lI
and the Directive on protection of animals used for experimemizlother scientific
purposes[XV].

The lists in Annexes VIi X should also be read together with thddwiing statement
which appears in the beginning of each of these annexes:

AfBefore new tests are carried out to deter
available in vitro data, in vivo data, historical human data, data from valid (Q) SARs

and data from structurally related substances (reactoss approach) shall be assessed

first. In vivo testing with corrosive substances at concentration/dose levels causing
corrosivity shall be avoided. Prior to testing, further guidance on testing strategies

should be consulted in addition to this Annex.

When, for certain endpoints, information is not provided for other reasons than those
mentioned in column 2 of this Annex or in Annex XlI, this fact and the reasons shall also
be clearly stated. o

Annex XI staés amongst other things the following:

Al. TESTI NG DOES NOT APPEAR SCIENTI FI CALLY
1.1. Use of existing data

66



VARMEFORSK

1.1.1. Data on physicathemical properties from experiments not carried out according
to GLP or the test methods referred to in ArtitB{3)

Data shall be considered to be equivalent to data generated by the corresponding
test methods referred to in Article 13(3) if the following conditions are met:

(1) adequacy for the purpose of classification and labelling and/or risk

assessment;

(2) sufficient documentation is provided to assess the adequacy of the study;
and

(3) the data are valid for the endpoint being investigated and the study is
performed using an acceptable | evel

In the present case of ash, the fgqgestion is whethesxisting data is sufficient in order
for classification and labelling tbe carried out, anthis was dealt with in &ction6.

The second question is whether the data availaeld support a proper risk
assessment, and thsdealt wth in Section 4.3. These issues are also included in the
final discussions in this report.

Generally Annex Xl supplements and mitigates the long lists of tests in Annexés VI
X by pointing out different routs to obtain the data needed, e g gronpsigbstances
and reaeacross. Thiss dealt with in Sectior7.2

It should be notedcf above that the registratiomocumentations to include what
testing is proposed in accordance wiinnexes IX and X. This proposal is to be
reviewed by ECHA whohten makes a decision on what testing is actually warranted.

7.1.5 Times for registration

Registration of a chemical substance can be carried out at any time, and such
registration qualifies a manufacturer or importer to put the substance in question on the
market.

Special rules applyo old substances and the introductory stages of REACH. A
general timetable for REACH and CLP is providedFigure 5 A more detailed
timetable is presented Figure 6

The REACH regulation provides for a special transitmamiod during which certain
substances so-called phasén substancesalready on the market can be traded without
interruption. Most of these substances can be expected to appear in the European
Inventory of Existing Commercial Chemical Substances HEER). It comprises
substances that existed on the market some time during i19RB1. A detailed
definition of phasen substances can be found in Article 3.
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Figure 6. Detailed timetable for the introduction of REACH llustration taken from
Refererce [40]. Abbreviations: DU = Downstream User, ES = Exposure Scenario,
SDS Safety Data Sheet, and t/y = Tonnes per year.

Substances notified according to DS@fter 1981) are excludedsince they are
considered already registered. Tleay be found in thdata base ELINCS.

A pre-condition for the uninterrupted andsmooth transition is that they were
preregistered between Jurféahd December®] 2008. A detailed definition of phage
substances can be found in Article 3.

The timetabls in Figures 4and 5 apply to phase substances that have been-pre
registered.

Non phasen substancesill need a submission of an inquiry dossier (rather than a so
called technical dossier for pregistered substances) in order for ECHA to determine
whether a regtration or another inquiry has already been submitted for the same
substance so that data sharing mechanisms can &pply.after the response from
ECHA can a technical dossier be submitted and trade take place.
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