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INTRODUCTION

Purpose

This document has been written to support the Environment Agency’s Technical Guidance WM2 Hazardous Waste – Interpretation of the definition and classification of hazardous waste (1) 

(TG WM2) and should be read in conjunction with it. It should be used and /or referred to when it is envisaged that a risk-based decision of a site requires that waste soils have to be moved.

It provides additional advice to clients, developers, consultants, contractors and regulators on the assessment of contaminated soils to determine whether or not they meet the definition of Hazardous Waste(2). The guidance uses, where possible, information commonly available during the characterisation of a site.  It is intended to be read by those who have a background in the assessment and remediation of land contamination.

The aim of this document is to: -

· Explain how hazardous waste assessment applies to contaminated soils 

· Provide assessment thresholds for a range of commonly identified and worst case contaminants

· Encourage early consideration of waste characterisation, treatment or disposal needs for contaminated soils during project planning.

This guidance does not address the requirements of the Landfill Directive in respect of contaminated soils. Guidance  on Landfill Directive is available at Agency web site as follows:

http://www.environment-agency.gov.uk/business/444217/444663/landfill/?version=1&lang=_e
Structure 

The document is structured as follows:

1. Hazardous Waste Assessment and Its Relevance To The Management Of Contaminated Land

2. The Regulatory Framework for Hazardous Waste

3. Hazardous Waste Assessment Framework for Contaminated Soils


4. Waste Management Issues 

Appendix 1 
Examples of assessment (Examples 1- 5)

Appendix 2 
Table 1   Hazardous Properties (Hazardous Waste Directive Annex III)



Table 2   Classifications, Risk Phrases, Hazards and Hazardous Waste Threshold

                              Limits
References

1.0
HAZARDOUS WASTE ASSESSMENT AND ITS RELEVANCE TO THE MANAGEMENT OF CONTAMINATED LAND 

The approach to the assessment of risks arising from land contamination, and the assessment of contaminated soil to determine whether it is hazardous waste are fundamentally different. The investigation and remediation of land contamination is risk based, whereas the assessment of contaminated soil as hazardous waste is hazard based. This means that the assessment of contaminated soil to determine whether it is hazardous waste is dependant on the presence of “dangerous substances” exceeding particular thresholds, and is not dependant on site specific risk assessment factors such as the source or disposal point of the waste. 

In the UK, the investigation and remediation of land contamination is based upon a risk assessment framework set out in the publication “Guidelines for Environmental Risk Assessment and Management”(3) http://www.defra.gov.uk/environment/risk/eramguide/index.htm and the draft Model Procedures for the Management of Land Contamination (4). Numerous guidance documents and technical reports support this framework; some key publications (5-7) are included within the reference section of this document. 

In the context of land contamination, the basic risk management process consists of three components:

· Risk assessment – establishing whether unacceptable risks exist and if so, what further action needs to be taken in relation to the site. 

· Options appraisal – evaluating feasible remediation options and determining the most appropriate remediation strategy for the site. 

· Implementation – carrying out the remediation strategy and demonstrating that it is, and will continue to be, effective

The risk assessment component itself is broken down into three tiers:

· Preliminary assessment, (i.e. Phase 1a and Phase 1b investigation) 

· Generic quantitative assessment (i.e. Phase 2 staged intrusive investigation)   

· Detailed quantitative assessment (as Phase 2 above but applying more detailed information and criteria to assess risks) 

Each of these tiers requires the collection and evaluation of data concerning the nature, location and behaviour of sources of contamination, and pathways by which it can impact on various receptors, including humans and the wider environment.  Although the risk assessment process itself does not directly inform the assessment of contaminated soils as hazardous waste, the information and data gathered to inform the risk assessment process will be relevant to it. 

The treatment and disposal options of contaminated soil should take account of Government policy which is that, subject to the best practicable environmental option (BPEO) in each case, waste management should be based on a hierarchy in which the order of preference is as follows:
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REDUCTION

RE- USE

RECOVER (including RECYCLING)

DISPOSAL
i) REDUCTION - the aim should be to reduce the generation of waste, perhaps by reviewing the layout of the development and ensuring that land use is related to the contamination identified or encountered.

ii) RE-USE – where further reduction is not possible, then some of the soil could be re-used again within the project subject to the requirements of the permitting regime.

iii) RECOVER (including RECYCLING)– where the soil cannot be reused then recovery options should be considered.

iv) DISPOSAL – the final option will mean that the soil is either disposed of at the site (subject to the requirements of the permitting regime) or removed to an appropriately licensed facility.

Each of these options should be managed, and where necessary regulated, to prevent pollution of the environment or harm to human health.

This document will be useful for sites where it is envisaged that soil will have to be reused, recovered or disposed of. Through the recognition at an early stage of the requirements for hazardous waste identification and classification, the land contamination assessment process can be successfully adapted to collect pertinent information, which in turn will reduce: -

· costs

· the need for extensive additional analysis 

· delays in identifying a suitable disposal option. 

2.0
REGULATORY FRAMEWORK

2.1
 Waste Framework Directive (75/156/EEC and 91/156/EEC)

The effect of Articles 9 and 10 of the Framework Directive on Waste (Council Directive 75/442/EEC) is to require anyone carrying out a waste disposal operation or a waste recovery operation to obtain a permit from the competent authority. The Environment Agency is the competent authority for the regulation of waste management activities under:- 

· Part II of the Environmental Protection Act 1990

· The Waste Management Licensing Regulations 1994

· The Landfill (England and Wales) Regulations 2002 

“Waste” is defined in Article 1(a) of the Waste Framework Directive as “any substance or object (in the categories set out in Annex 1) which the holder discards or intends, or is required to discard.” 

2.2
Hazardous Waste Directive (Council Directive 91/689/EC)

Two of the aims of the Hazardous Waste Directive (HWD) are to provide a precise and uniform European-wide definition of hazardous waste and to ensure the correct management and regulation of such waste. The starting point of the HWD is to identify which wastes are deemed to be hazardous.

Hazardous waste is waste that contains substances with properties and at concentrations that make them harmful to human health or the environment. 

The Hazardous Waste Directive (Article 1(4)) defines hazardous waste as wastes featuring on a list drawn up by the European Commission, because they possess one or more of the hazardous properties set out in the Hazardous Waste Directive. There are 14 hazardous properties set out in Annex III of the HWD and they are detailed in Table 2 (See Appendix 2). Not all hazardous wastes are Special Waste.  Special Wastes are defined in the Special Waste Regulations 1996 SI 1996 No. 972 (as amended). 

In 1994 a comprehensive list of all wastes, hazardous or otherwise, was produced pursuant to the Waste Framework Directive - Council Directive 75/442/EEC (as amended by 91/156/EEC). This list was known as the European Waste Catalogue (EWC 1994, Commission Decision 94/3/EC). The EC then identified which of the wastes on EWC 1994 were deemed to be hazardous, based on the properties set out in the HWD. The resulting list of wastes was called the Hazardous Waste List (HWL, Council Decision 94/904/EC) and was the list defining hazardous waste required by the HWD.

The EWC is subject to periodic review in accordance with Article 1(4) second indent.  The EWC 1994 and HWL were updated and combined which resulted in a revised European Waste Catalogue (EWC 2002, Commission Decision 2000/532/EC) 1.

 2.3
Revised European Waste Catalogue (EWC 2002)

The EWC 2002 is a catalogue of all wastes, grouped according to generic industry, process or waste type. It is a hierarchical list of waste descriptions established by Commission decision 2000/532/EC
. It is divided into twenty main chapters, most of which are industry-based but some of which are based on materials and processes. Each of these has a two digit code between 01 and 20. Chapters have one or more subchapters (with four figure codes, the first two of which are the two digits of the chapter). Within these there are codes for individual wastes each of which is assigned a six-figure number.

Wastes within this catalogue are either non-hazardous or hazardous.  Hazardous wastes are signified by entries where the code is followed by an asterisk and some of these wastes are hazardous without further assessment (absolute entries) or are “mirror” entries that require further assessment of their hazardous properties in order to determine whether they are hazardous waste.

Details of how to use the EWC 2002 and the steps that should be followed to identify a waste in the catalogue and whether that waste is hazardous are given in Commission Decision 2001/118/EC. A Hazardous Waste Assessment Framework is set out in TG WM2 Chapter 3, which outlines the methodology for assessing wastes based on the EWC 2002 (1).

A consolidated version of the EWC 2002 (incorporating Commission Decision 2000/532/EC and its subsequent amendments) and a description of how to use the catalogue are set out in TG WM2 Appendix A. (1)

The European Waste Catalogue (EWC) has been applied to the Environmental Protection (Duty of Care) Regulations 1991 (the Duty of Care Regulations) as required by the Landfill (England and Wales) Regulations 2002 
 (the Landfill Regulations).  The UK Special Waste Regulations 1996 are due to be replaced with new Hazardous Waste Regulations.  

2.4   
Duty of Care

The Duty of Care is an important requirement of the Environmental Protection Act 1990. Essentially it requires that any person dealing with waste (either as producer, carrier, treater, keeper, disposer, importer or broker) takes all reasonable steps to ensure there is no unauthorised deposit, treatment, keeping or disposal of controlled wastes. 

They should also ensure that it does not escape from their control, and is only transferred to an authorised person together with a written description of the waste. This is primarily achieved by providing sufficient information to enable subsequent holders of the waste to manage the waste without threat to the environment or human health and in particular to ensure it is accepted and managed in accordance with the conditions of a waste management licence or PPC permit.

The Environmental Protection (Duty of Care) Regulations 1991 require that a transfer note is produced when waste is transferred. Those Regulations specify certain information that must be included in that transfer note.    

The Landfill (England and Wales) Regulations 2002 amend the Duty of Care Regulations to require that from 31 August 2002, a Duty of Care transfer note identifies the waste to which it relates by reference to the appropriate codes in the EWC. These changes are not reflected in the current statutory code of practice for the Duty of Care, which was published before the amendment was made.

The Duty of Care transfer note should include a description of all of the hazardous properties associated with the waste. The description should also address all the non-hazardous aspect of the waste. This is to ensure that subsequent waste treatment or disposal does not cause adverse chemical reactions. 

Further information can be found in Landfill Directive Regulatory Guidance Note 14 (on Duty of Care and the European Waste Catalogue) at: -

http://www.environment-agency.gov.uk/business/444217/444663/landfill/475339/?format=&lang=_e&version=1&
2.5 
Differences between the consignment of special and hazardous wastes

Waste defined as Special waste requires every movement to be covered by a uniquely numbered consignment note (available from the Agency). Properly completed, a consignment note satisfies the waste transfer note requirements of the Duty of Care. Although the vast majority of hazardous wastes are Special, the EWC 2002 has extended the list of hazardous wastes. 

Those hazardous wastes that are not Special wastes are termed, for the time being, newly hazardous. A Special waste consignment note is not required for newly hazardous wastes and therefore their hazardous status should be clearly signified on the waste transfer note by reference to the 6-digit EWC code and asterisk. 

3.0
HAZARDOUS WASTE ASSESSMENT FRAMEWORK FOR CONTAMINATED SOILS
This chapter provides a practical approach to classifying contaminated soils and determining whether or not they would be hazardous waste. 

3.1 
Hazardous Waste Assessment Methodology

There is a series of steps involved in determining if contaminated soil and other wastes arising from the remediation of contaminated land, is hazardous or non-hazardous waste, which is common to all wastes and described in more detail in TG WM2(1). The steps are as follows: - 

Step 1           (Decide if it is controlled or Directive waste



Step 2            (Decide if it is domestic waste



Step 3            (Identify wastes in the EWC catalogue



Step 4            (Identify the composition of the waste



Step 5a        ( Identify the risk phrases that apply to each contaminant in the waste. The Approved Supply List (ASL) (11) should be used to give all the risk phrases for substances in the waste. If the substance is not in the ASL, then Safety Data Sheets (SDS) or other peer reviewed data using the Approved Classification and Labelling Guide (12) should be used to determine the risk phrases. If there is no data available then there is likely to be a requirement for testing (see Step 5b).

                      ( Identify the hazardous properties and relevant threshold concentrations for  each contaminant (See Appendix 3, Table 3) 
Step 5b          ( Test the waste to determine if it possesses any hazardous properties in                            cases where substances identified in Step 4 are not on ASL or where SDS are not available.

                        ( Test for flash point (flammable) and pH (irritant/corrosive), where     appropriate


Step 6             ( Record the threshold concentrations  and relevant hazards concentrations

                            for each component.



Step 1: Is the waste a Directive waste or a controlled waste?

Both Directive waste and controlled waste definitions are used in UK legislation. For a waste to be hazardous it must first be either a Directive waste or a controlled waste. Therefore an assessment of whether the waste is a Directive waste or a controlled waste is required and this will depend on the legislation concerned.

Directive waste is waste, which is covered by the Waste Framework Directive i.e. all waste with the exception of anything excluded from the scope of the Directive by Article 2, namely gaseous effluents emitted into the atmosphere and, where they are already covered by other legislation. 

Controlled waste is the term used in the UK Waste Management legislation to identify those types of Directive waste which are subject to control. This term is defined in Section 75(4) of the Environmental Protection Act 1990, in terms of the source of the waste, as “household waste”, “industrial waste” and “commercial waste”, and these terms are further defined in the Controlled Waste Regulations 1992.

Decision: Contaminated soils that are subject to remediation are Directive and controlled waste.



Step 2: Is the waste domestic waste?

The HWD excludes domestic waste (Article 1(5)) from the requirements of this Directive. Separate guidance will be prepared on the definition of domestic waste.

Decision: In the context of remediation and development, contaminated soils are not considered to be domestic waste.



Step 3: How is the waste categorised on the EWC 2002?

The EWC 2002 details a series of steps for identifying wastes in the catalogue and the order in which entries in the catalogue must be considered. Appendix A of TG WM2 (1) provides full guidance on how to use the EWC to categorise wastes.

The primary activity identified in Chapter 17 of the EWC ‘Construction and Demolition wastes (including excavated soil from contaminated sites)’ applies to contaminated soils. The EWC classification should not be based on the activity that may have resulted in the contamination of the soil.

This means that excavated contaminated soil is a “Mirror entry” in the EWC (17 05 03* soil and stones containing dangerous substances) and MAY be hazardous waste depending on the contaminants present and their concentration. It is important to be aware that excavated contaminated soils may not be the only hazardous waste stream arising from remediation or redevelopment of a site.  Other wastes may be coded under separate chapter headings of the EWC, for example 

13 03 01* insulating or heat transmission oils containing PCBs 


A

19 13 01* solid wastes from soil remediation containing dangerous substances 
M



 Step 4: Is the composition of the waste known or can it be determined?

As under Step 3 the majority of contaminated soils arising as waste will be "mirror" entries, an assessment of the components of the waste is needed to determined whether the particular waste in question is to be classified as hazardous or not. This step is broken down into 2 main stages:

· Stage 1 Identify substances that are or may be reasonably expected to be present in the waste

· Stage 2 Sampling and analysis to quantify the concentrations of substances present in the waste
The Guidance issued in TG WM2 suggests that the composition of the waste could be identified using:

· Knowledge of the process or activity that produced the waste; and/or

· Information on the Safety Data Sheets for particular products; and/or

· Chemical/microbiological analysis of the waste.

In the case of excavated contaminated soils, it is unlikely that the first two sources of information alone will be sufficient to provide a robust assessment of composition. Where a waste producer wishes to rely on these methods alone to assess the waste’s composition, a robust technical justification must be provided, supported by relevant documentary evidence.

Stage 1 Identify substances that are or may be reasonably expected to be present in the waste

In determining the composition of the waste, the producer should first prepare a list of substances that can reasonably be expected to be present.  To do this, it is suggested that information from the Phase 1a investigation (i.e. desk based study and site reconnaissance) for contaminated land, referred to in section 1, can be used to produce a list.  Box 1 provides information about the key steps and information sources in a Phase 1a investigation that may be relevant to the hazardous waste assessment.

Box 1

Key steps and information sources in a Phase 1a investigation that may be relevant to the hazardous waste assessment

1.Review of site history: 

Identify all previous site uses, from historical maps and documents, interview current and past owners and workers if possible, and note any anecdotal information regarding operations and disposal activities. 

Review site history of neighbouring properties from which contaminant sources may have arisen. This may be as a result of migration onto the site of a mobile substance or deliberate disposal of material. 

2.Consider potential chemicals/substances which may have been used on site.

Identify what chemicals/substances are known to have been used on site. Include any daughter products from known processes. Produce a list.
Identify what chemicals/substances could conceivably have been used on site, given the known site activities (refer to relevant DoE Industry Profiles (8) and other relevant sources for the particular industries e.g. trade associations). Add these to the list.
3.Decide what chemicals/substances might also be present.

Consider anecdotal evidence that might suggest the use of substances not identified by previous uses. Include substances that might be thought to arise in elevated concentrations naturally in the area of interest. Add these to the list
4.Review site operations and verify.

Identify where substances have been stored or used on site (subsequent intrusive investigations can then be targeted to these areas). Carry out site walk-over inspection, look for evidence of the use of chemicals/ substances, noting any site debris related to such usage.
It is important to remember that hazardous waste classification is Hazard not Risk based. Therefore, it is necessary to consider the full range of contaminants likely to be present, and not only those that pose a risk to particular receptors e.g. human health or groundwater.
Stage 2 Sampling and analysis to quantify the concentrations of substances

              present in the waste
At this stage a full list of likely contaminants will have been identified. The collection and analysis of the soil samples for waste characterisation purposes can then be targeted to the determinands identified in Stage 1 above. In many instances sampling and analysis of contaminated soils undertaken as part of a Phase 1b preliminary site investigation for the purpose of hot spot identification and risk assessment will be directly relevant to waste characterisation. However, in some cases it may be necessary to consider waste specific issues. For example, for contaminated land assessment purposes, the majority of soil analytical results traditionally identify and report ‘totals’ rather than specific compounds. This is particularly the case for analysis of metal determinands, although speciation of hydrocarbon compounds is more common. The assessment of contaminated soils as hazardous waste relies on the identification of substances i.e. speciation of compounds may be required. Box 2 identifies key steps and in a Phase 1b preliminary investigation and a Phase 2 staged intrusive investigation that may be relevant to the hazardous waste assessment.

Box 2    Key steps in Phase 1b and Phase 2 investigations that may be relevant to the    hazardous waste assessment

Soil sampling 

Apply the procedures for the selection of an appropriate sampling strategy, detailed in the R&D technical report; “Secondary Model Procedures for the Development of Appropriate Soil Sampling Strategies for Land Contamination” (9).  This sets out a rationale for developing soil-sampling strategies, minimising uncertainty over the characterisation of soil contamination. The procedures enable the selection of technically robust, cost-effective sampling, whilst allowing for informed professional judgement.

The characterisation of discrete hot spots of contamination maximises the opportunity to preferentially excavate and segregate hazardous waste soil from non-hazardous waste soil, thus minimising the amount of hazardous waste requiring disposal at landfill.

Analysis of soil samples
From the Phase 1a desk study a list of contaminants relevant to the site will have been identified. The analysis of the collected soil samples can then be targeted to these determinands.  This may involve initial analysis of samples for a broad contaminant type, such as hydrocarbons (e.g. by infra red scan), which if elevated, the sample can be reanalysed (e.g. by mass spectrophotometry) to species level. 

The Agency, in accordance with its MCERTS Policy for the Chemical Testing of Soil
, will only accept chemical testing data on contaminants in soils that has been produced by laboratories that have been accredited to the EN ISO/IEC ISO 17025:2000 quality standard, for the testing methods used. Separate guidance (MCERTS performance standards) for the chemical testing of soils sets out the Agency’s quality requirements in respect of chemical testing for contaminants in soils. Further details on this scheme can be found by clicking on the following link:

http://www.environment-agency.gov.uk/business/444217/444661/444671/466158/131167/?version=1&lang=_e&region=
Chemical analysis (particularly for inorganic substances) does not always identify the components within a waste, but the individual species of that waste such as anions (e.g. sulphate, chloride) and cations (e.g. metals). In such cases it may be necessary to establish what substances are likely to be present based on the process/activity that produced the waste and the anions and cations present. If it is not possible to decide which substances might be present, the worse case should be assumed for each component and assess the waste accordingly. 

It is worth noting that in the majority of contaminated land assessments analytical results are reported as totals (mg/kg for a soil sample), and not as percentages of individual chemical species, is used for hazardous waste threshold limits. 

In the absence of any evidence to indicate the occurrence of a particular species at a site, then totals analysis should be undertaken. Where this is the situation then the worst case (lowest threshold limit) for the substance should be applied for the purpose of classifying the waste.
The worst case scenario is based on the chemical form possessing the lowest hazardous waste threshold for any of the unspeciated determinands in the analysis. It is important to note that the worst-case chemical form must be able to exist in the environment that the waste being sampled was taken from. So, if the worst-case chemical for a particular determinand is a gas, or environmental fate data indicates that the chemical rapidly degrades in soil, these would not be appropriate. It is up to the producer of the waste to use this information to determine the relevant worst-case substance where required.

Example of worst–case assumption

An example to highlight worst-case assumption is Arsenic. Elemental Arsenic is classified in the ASL at T:R23/25 so will have a threshold of 3%w/w. If analysis of a contaminated soil identifies the presence of Arsenic cations, but does not further speciate the Arsenic into elemental arsenic or one of its compounds, it may be appropriate to consider the worst-case classification, for example Arsenic Pentoxide. This is classified as a Category 1 carcinogen, so will have a minimum threshold of being hazardous waste at 0.1% w/w (note Arsenic is also ecotoxic).



To avoid having to use the worst case approach then the options available are either: -

· If soil has been identified for off site disposal, undertake additional testing for contaminants 

· Gather additional evidence of the specific compounds contaminating the site

· Establish an appropriate testing regime following recognised test procedures during the initial site investigation.

In the majority of cases there should be sufficient knowledge to assess a waste. However, where the composition of the waste is not known the alternatives include testing the whole waste for hazardous properties or utilising the precautionary principle (see Step 5b).

Due to the disturbance of soils that takes place during excavation, the Agency recommends that analysis of excavated waste is undertaken to support the assessments made using Phase 1b or Phase 2 data. This is particularly the case when dealing with sites with a complex distribution of contamination or poor or incomplete data from Phase 1 and Phase 2 assessments. If a limited number of dangerous substances have been identified there may be scope for use of test kits on site for a rapid check.

Step 5a: Does the waste contain a dangerous substance(s)?

When an analysis of the “mirror entry” contaminated soil is available, it can be assessed to determine whether or not the waste contains “dangerous substances” 
. 

Based on the principles used in CHIP3 (10) for classifying substances, two methods for assessing whether a “mirror entry” waste contains “dangerous substances” have been identified. They are, in order of preference:

1. Using the hazard classification given in the Approved Supply List (ASL) (11), which prescribes hazard information and classification for many common chemicals
; 

or, where the substance is not listed in the ASL,

2. 
Determining the hazard classification using information from the Safety Data Sheets or peer reviewed data using the methodology given in the Approved Guide to the Classification and Labelling of Dangerous Substances and Dangerous Preparations (the Approved Classification and Labelling Guide) (12).

Further advice on determining the presence of dangerous substances is given in WM2 (1).

It is not the intention for soils to be analysed for all the entries covered by the ASL. The Agency recommends that waste holders should build on the risk assessment methodology of site investigations, and assess which contaminants might reasonably be expected to be present in the contaminated soil given the past uses of the site.

Step 5b: Is there any reason to indicate the waste may be hazardous (e.g. test results)?

Where Step 4 has identified substances that are not on the ASL or where Safety Data Sheets (SDS) are not available, then further testing will be required to establish whether the substance is hazardous.

Waste holders have a duty to determine if a “mirror entry” waste is hazardous, where:

• there are any reasons to indicate the waste may be hazardous, such as test results, knowledge of the production process or the raw materials used; and/or

• the composition of a waste is not known, cannot be determined or is insufficient to allow

  classification using the ASL or other sources.

The waste needs to be tested to determine if it possesses any hazardous properties. The HWD identifies the test methods in Annex V of European Council Directive on Dangerous Substances (67/548/EEC) as the methods to be used to test for hazardous properties. Where a hazardous property test in Annex V is a non-mammalian test, that test should be performed on the waste. Where the test is mammalian-based, the Agency’s view is that such tests should not be performed.

There are some simple inexpensive tests, such as flashpoint or pH determination that can be used to indicate that a waste is flammable or irritant/corrosive. In the case where certain organic compounds are present in the contaminated soil, the extent of the soil's flammability will depend on the concentration, so flash point tests should be done. This is illustrated in Box 3 below. Where the soil contains free-flowing liquid, the test must be performed on the free flowing liquid and not the soil.

Box 3    Testing a waste for a Hazard affecting classification of a waste

The classification assigned to a substance relates to the substance in its pure (100%) form. If a

substance is not pure or is present as a component of a complex mixture the same hazard may not apply. 

As an example, ethanol is classified in the ASL as F: R11, which indicates that at 100%

concentration it will have a flashpoint less than 210C. However, an aqueous (“mirror entry”) waste

containing 4% w/w ethanol, will have a flashpoint greater than 550C, and so will not be hazardous.

At higher concentrations of ethanol, the flashpoint will reduce to between 210C and 550C so the

waste will be hazardous by H3B “Flammable”. At even higher concentrations the flashpoint will be

less than 210C so the waste will be hazardous by H3A (first indent) “Highly Flammable”. 

As discussed above where wastes are concerned a flashpoint determination is probably appropriate to identify whether the waste is flammable or highly flammable. Table 3.1 TG WM2 shows the effect of such dilution by listing the subsidiary hazard in brackets e.g. H3A (first indent) (H3B).


Some tests do not define specific hazards but indicate that a waste is hazardous. Standard tests that are acceptable to the Agency are given in the individual hazard assessments in TG WM2 Appendix C (1). Where a non-standard test is used the findings should be agreed with the Agency.

The waste holder should not assume a waste to be hazardous (or not) without analysing for components of the waste, or ascertaining the nature of the waste from informed sources.

Step 6: Does the waste possess any of the hazardous properties H1 to H14?

In order for a waste identified by a “mirror entry” to be hazardous it must contain dangerous substances at or above the relevant thresholds and/or display a hazardous property. The Hazardous Properties are listed in Table1 (Appendix 2). There are two methods of determining if a “mirror entry” waste is hazardous or not. 

1. Calculation method

For many wastes the most appropriate method is to identify the hazardous constituents/chemicals in the waste and then to use their concentrations in the waste to identify whether the waste possesses the particular hazardous property.

• If a waste contains a dangerous substance(s) at a concentration equal to or above a threshold concentration for any of the hazardous properties H1 to H14, the waste will be hazardous and is categorised as the hazardous “mirror entry”.

• If a waste contains a dangerous substance(s) at a concentration below the threshold for all of the hazardous properties, the waste will not be hazardous and is categorised as the non-hazardous “mirror entry”.

It should be noted that if any of the threshold concentrations recorded are exceeded, the whole consignment would be classed as hazardous. 

Box 4  Example where whole load is classed as hazardous

If a stockpile of excavated soil contaminated with 1,2-dichloroethane is sampled representatively and found to contain over 0.1% w/w of this substance, then the whole stockpile will be classed as hazardous waste.

If the sampling regime can identify hot spots within the stockpile and this material is  separated prior to disposal then some of the waste may be classed as non-hazardous

For excavated soils it is vital that the site investigation is carefully planned and targeted so key contaminants are identified and any sampling and subsequent analysis undertaken provides the data to support assessment against hazardous waste thresholds. Better on-site definition of contaminated soils will also minimise the volume of material having to be disposed of as hazardous waste.



2. Testing

For some hazards testing of physical properties might be the most appropriate method. For example, to identify whether a liquid waste is flammable or not, for which the threshold is 55oC, a flashpoint determination is probably the simplest method. This is because the flashpoint depends upon the concentration of the flammable chemicals in the waste. Other examples of hazards where a test could be the simplest option are H1 “Explosive” and H2 “Oxidising”.

As discussed in Step 5b, sometimes testing may be the only option to determine whether a waste is hazardous because of the complex nature of a waste; this is discussed in more detail in TG WM2 Appendix C (1).

Table 2 (Appendix 3) summarises the concentration thresholds for each risk phrase or group of risk phrases, how they relate to hazardous properties and when testing of physical properties should be used to determine the hazard.

It should be noted that for some hazards (H4, H5, H6, H8 and H14) the concentrations of components in the waste must be added together to calculate the total concentration of the substances with that hazard. 

Box 5  Example of additive effects of contaminants on hazardous threshold

Substances that are ecotoxic (H14) have differing impacts on the aquatic environment (very toxic, toxic or harmful) so if the contaminated soil contains a mix of pesticides even if individually the concentrations of specific pesticides are under the hazardous waste threshold it is still necessary to look at the combined impacts of the substances 

Some Hazardous properties are linked e.g. H4 & H8 and also H5 & H6.

See TG WM2 Paragraph 3.1.8 and Appendix C (1) for specific instances where this procedure applies.



4.0
Waste Management Issues

A cost effective waste management strategy for contaminated land will recognise the need to adequately characterise waste for compliance with the Duty of Care, Hazardous Waste and Landfill Directives purposes so that informed decisions may be taken on the best route for waste treatment and disposal.  In the first instance options for treatment to remove the hazardous constituents to enable re-use and avoid landfill may well be the best economic option. Treatment to allow use as for example, cover in a non-hazardous landfill site may also be preferable to disposal as hazardous waste.

It is recognised that there needs to be a pragmatic approach when classifying contaminated soils. The poor characterisation of soils is likely to result in higher costs, restricted choice in landfill disposal sites with environmental impact from long distance haulage to a limited number of landfills. The potential uptake of limited void capacity at hazardous waste landfills with soil that marginally exceeds hazardous thresholds will mean less capacity is available for that waste for which no other option is available.

By careful planning and characterisation of soils developers can take positive steps to avoid such problems.

It should be noted that there is no obligation on any landfill operator to take waste if they choose not to. The licence / permit entitles them to take waste of particular descriptions but does not compel them to do so. Where they do, waste operators may require additional testing of waste soils prior to acceptance at landfill (13) in accordance with landfill regulations.

The Duty of Care places an obligation on the producer / carrier, but from 2005 the obligation to ensure compliance with Waste Acceptance Criteria (WAC) is placed on the operator of the landfill.
APPENDIX 1: EXAMPLES 


Example 1 - Categorising waste under EWC

The remediation of a site requires the removal and disposal of an area of soil contaminated with coal tar arising as a result of a previous use of the site (a former town gas plant closed in the early 1960s).
The primary activity that has given rise to the waste is the excavation of soil from the site, which contains coal tar residues.  

Using the EWC and the guidance provided in TG WM2, the waste would be classified as:

17 05 03* soil and stones containing dangerous substances                                M

or

17 05 04  soil and stones other than those mentioned in 17 05 03

depending on the contaminant concentrations, and not as waste arising from pyrolytic treatment of coal

If the waste consisted primarily of coal tar e.g. from an excavated tank then the EWC code may be

17 03 03* coal tar and tarred products                                                                             A

Example 2 - Asbestos




All forms of asbestos, regardless of the chemical form (e.g. chrysotile, amosite) or physical form (e.g. cement, fibres, dust) are listed as Carc Cat 1: R45 and T: R48/23 in the ASL. All forms of asbestos are regarded as hazardous waste, where the asbestos content is greater than the threshold concentration for Carc Cat 1 of 0.1% w/w. It should be noted that asbestos is also toxic (H6) above 3%.

Waste asbestos cement sheeting containing 10-15% asbestos (predominantly chrysotile) is to be

consigned. Since the limiting concentration for Carc Cat 1 is 0.1% and the waste contains 10-15%

asbestos, the waste is therefore hazardous by carcinogenic (H7).  Since the HWD relate to hazard and not to risk, the ability of the waste to release free fibres is not relevant for consideration.

Note that asbestos is also classified R48/23: it therefore renders a waste harmful (H5) at 3% to 25%: and toxic (H6) at greater than 25%.

Insulating and construction material containing asbestos is classified as EWC 17 06 01* and 

EWC 17 06 05* respectively.
It should be noted that where contaminated soil contains ( 0.1% w/w asbestos, the classification would be EWC 17 05 03*. If it contains less than this threshold the classification would be 

EWC 17 05 04.


Example 3 - Soil containing PCBs or PCTs 

   


Construction and demolition wastes containing PCB are likely to decline as PCBs are phased out and destroyed. They were mainly used in transformers and capacitors but have been used for other applications such as sealants, resin-based floorings and sealed glazing units. PCBs are listed in the ASL and are given the hazard classification N, with risk phrases R50, 53 (Very toxic to aquatic organisms and may cause long-term adverse effects in the aquatic environment). This would give a threshold limit of 0.25%.


However, to maintain consistency with international and UK legislation and guidance, the level of 50 mg/kg should be the defining threshold concentration for wastes containing PCBs and PCT’s. Wastes containing PCBs/PCT’s at more than 0.005% will be hazardous waste by virtue of their PCB and PCT content. 

Where soil is contaminated with PCBs, the appropriate EWC code is 17 05 03* where the PCBs are present at 50 mg/kg or more and the soil will be hazardous waste. Otherwise EWC code 17 05 04 is appropriate. Note that soil contaminated with PCBs is not Special waste by virtue of the presence of PCBs alone.

Example 4 - Phenols 

Development is taking place on the site of a former iron foundry. Part of the area being investigated was used for disposal of foundry sand. As the principle activity is excavation of soils rather than a process waste (10 09 07*) the EWC classification is likely to be:

17 05 03* soil and stones containing dangerous substances

The main concern relating to casting sand is the presence of phenol, although concentrations in cast sand tend to be low. Most foundry sands may contain some PAHs resulting from incomplete combustion of organic constituents. Binders are generally harmful/toxic (H5/H6) and/or irritant/corrosive (H4/H8). Crack-indicating agents usually contain solvent and are flammable (H3B) and harmful (H5). Other impurities (mostly inorganic / metallic) may be present above threshold concentrations. Likely hazards include H4 to H7. 

Initial sampling and analysis results indicate hot spots on the site with phenol concentrations peaking at (0.13%w/w) 1,300 mg/Kg probably in areas tipped with unburnt waste sand

Phenols have a range of classifications in ASL depending on their actual structure, for example:

· Phenol itself is classified as T: R24/25 and C: R34, giving thresholds of 3% and 5% respectively.

· 2,4-dichlorophenol is classified as T: R24, Xn: R22, C: R34 and N: R51, 53, giving thresholds of 3%, 25%, 5% and 2.5% respectively.

· Phenols C9-11 derived from coal are classified as Carc Cat 2: R45, which has a threshold of 0.1%w/w.

As the actual phenols present are not known, the potential worst case should be considered. 

At a concentration of 0.13%, the only relevant classification is Carc Cat 2: R45, which would result in the waste being hazardous by carcinogenic (H7). 

Through more detailed analysis and sampling exercise it would be possible to identify hot spots and separate them hence reducing the volume of waste classified as hazardous. If the binders can be better identified then the worst case substance may not be appropriate. The levels of dangerous substances may be below the relevant threshold values and the waste would be classified as non-hazardous under

EWC 17 05 04 soil and stones other than those mentioned in EWC 17 05 03*

Example 5 - Contaminated Soil from Derelict Chemical Factory

An area of land formerly used for basic chemical manufacture is being redeveloped. The chemical works produced numerous chemicals and there is no record of previous spillages. The land has been derelict for a number of years and it is likely that most soluble material would have been removed from the soil by rain.

EWC code

As the area under investigation is a development site, the contaminated soil has been classified under 170503* or 170504 rather than treating the material as process waste from chemical manufacture. 

Analysis of the Waste

Analysis of representative samples gave the following contamination concentrations (mg/kg) in the soil:

Arsenic


520
Barium


n/d
Cadmium

800
Hexavalent Chromium
n/d
Copper


937
Mercury

n/d
Molybdenum

n/d
Nickel


274
Lead


16200
Antimony

n/d
Selenium

n/d
Zinc


5520
Chloride

2303
Fluoride

504
Sulphate 

15,625

Sulphide

8

TOC 


34

PCB 


n/d

Asbestos 

n/d

pH 


8

STEP 4  

Potential worst-case substance/compound

The anion–cation relationships in the contaminated soil are not known and therefore the worst cases are assumed:

Arsenic 
ASL general Arsenic compounds (not Arsenic Pentoxide as this compound is soluble)


Cadmium

Cadmium Oxide or Hydroxide


Copper


Copper(I) Oxide


Lead 


Lead Sulphate (listed in ASL as general Lead compounds


Nickel


Nickel Carbonate


Zinc


none
STEP 5  

Risk Phrases (and Hazardous Properties)

Arsenic

T: R23/25, N: R50-53    (H6, H14)
Cadmium
Carc Cat 2: R49, T: R48/23/25, Xn: R22, N: R50-53  (H5, H6, H7, H14)
Copper
Xn: R22  (H5)

Lead
Repr Cat 1: R61, Repr Cat 3: R62, Xn: R48/22, R33, N: R50-53  (H5, H10, H14)

Nickel
Carc Cat 3: R40, Xn: R22, R43, N: R50-53  (H5, H7, H14)

Zinc
None
Hazardous Threshold Concentrations 

See Table Example 6

The concentrations found by analysis were put into the threshold concentration spreadsheet. Substance concentration was calculated from the anion – cation pairs suggested or “guessed” based on generic pairing.

STEP 6 - Hazardous Properties

The threshold values were exceeded for H10 and H14 Ecotoxic. The waste is therefore hazardous and the EWC code is 170503*.
Table Example 6 - Risk Phrases and Concentration for key contaminants (as % of potential worst-case substance)




Substance
Harmful

H5
Toxic

H6
Carc Cat 1 or 2

H7
Carc Cat 3

H7
R60 / R61

H10
R62 / R63

H10

Arsenic

0.07





Cadmium
0.09
0.09
0.09




Copper
0.11






Lead
2.4



2.4
2.4

Nickel
0.06


0.06



Total (or greatest)


2.66
0.16
(0.09)
(0.06)
(2.4)
(2.4)

Threshold
25%
3%
0.1%
1%
0.5%
5%

Exceeded (y/n)
N
N
N
N
Y
N

Substance
∑ N: R50–53 / 0.25 + ∑ N: R51–53 / 2.5 +  ∑ R52–53 / 25

H14
∑ N: R50–53 + ∑ N: R50

H14
∑ N: R50–53  + ∑ N: R51–53  + ∑ R52–53 + ∑ N: R53

H14

Arsenic
(0.07+0.09+2.4+0.06) / 0.25 

= 10.48
0.07
0.07

Cadmium

0.09
0.09

Copper




Lead

2.4
2.4

Nickel

0.06
0.06

Total



2.62
2.62

Threshold
1 (this is an absolute figure not a %age)
25%
25%

Exceeded (y/n)
Y
N
N

Those risk phrases where the concentration column is greyed out are not additive – in these cases only where the concentration of an individual substance exceeds the threshold is the waste hazardous.
APPENDIX 2

Table 1: Hazardous Properties (Hazardous Waste Directive Annex III)

H1

“Explosive”: substances and preparations which may explode under the effect of flame or which are more sensitive to shocks or friction than dinitrobenzene.

H2
“Oxidising”:  substances and preparations which exhibit highly exothermic reactions when in contact with other substances, particularly flammable substances.

H3A


“Highly Flammable”

-liquid substances and preparations having a flash point below 21oC (including extremely flammable liquids), or 

-substances and preparations which may become hot and finally catch fire in contact with air at ambient temperature without any application of energy, or 

-solid substances and preparations which may readily catch fire after brief contact with a source of ignition and which continue to burn or to be consumed after removal of the source of ignition, or 

-gaseous substances and preparations which are flammable in air at normal pressure, or

-substances and preparations which, in contact with water or damp air, evolve highly flammable gases in dangerous quantities.

H3B
“Flammable”:  liquid substances and preparations having a flash point equal to or greater than 21°C and less than or equal to 55°C.

H4
“Irritant”: non-corrosive substances and preparations which, through immediate, prolonged or repeated contact with the skin or mucous membrane, can cause inflammation.

H5
“Harmful”: substances and preparations which, if they are inhaled or ingested or if they penetrate the skin, may involve limited health risks.

H6
“Toxic”: substances and preparations (including very toxic substances and preparations) which, if they are inhaled or ingested or if they penetrate the skin, may involve serious, acute or chronic health risks and even death.

H7
“Carcinogenic”: substances and preparations which, if they are inhaled or ingested or if they penetrate the skin, may induce cancer or increase its incidence.

H8
“Corrosive”: substances and preparations which may destroy living tissue on contact

H9
“Infectious”:  substances containing viable micro-organisms or their toxins which are known or reliably believed to cause disease in man or other living organisms.

H101
“Toxic for reproduction”: substances and preparations which, if they are inhaled or ingested or if they penetrate the skin, may produce or increase the incidence of non-heritable adverse effects in the progeny and/or of male or female reproductive functions or capacity.

H11
“Mutagenic”: substances and preparations which, if they are inhaled or ingested or if they penetrate the skin, may induce hereditary genetic defects or increase their incidence.

H12
Substances and preparations which release toxic or very toxic gases in contact with water, air or an acid.

H13
Substances and preparations capable by any means, after disposal, of yielding another substance, e.g. a leachate, which possesses any of the characteristics listed above.

H14
“Ecotoxic”:  substances and preparations which present or may present immediate or delayed risks for one or more sectors of the environment.

1. EWC 2002 states that “Toxic for reproduction” is considered to be in line with the hazardous property H10 “Teratogenic” in the HWD. 

Table 2: Classifications, Risk Phrases, Hazards and Hazardous Waste Threshold Limits  (from TG WM2 (1))

Classification
Substance Risk
Hazards
Hazardous Waste Threshold Limits
Comments

Category of Danger
Risk Phrase





E
R1
Explosive when dry
H13 by H1


n/a
R1 is given the symbol E in the Approved Supply List but not in the Approved Classification and Labelling Guide.  A waste containing substance with risk phrase R1 is a candidate for hazard H13 (by H1) because it may become dry during disposal.

E
R2
Risk of explosion by shock, friction, fire or other sources of ignition
H1
Test for explosive by ignition or shock 
Tests are given in Appendix C1.


R3
Extreme risk of explosion by shock, friction, fire or other sources of ignition




N/a
R4
Forms very sensitive explosive metallic compounds
H13 by H1
n/a
A waste containing substance with these risk phrases is a candidate for hazard H13 (by H1). 


R5
Heating may cause an explosion





R6
Explosive with or without contact with air




O
R7
May cause fire
H2
Test and/or calculation
Tests are given in Appendix C2, however test does not apply to organic peroxides.


R8
Contact with combustible material may cause fire





R9
Explosive when mixed with combustible material




N/a
R10
Flammable
H3B
Flash Point: 
>21oC to 55oC
Tests are given in Appendix C3.

F
R11
Highly flammable
H3A(i)
(H3B)
H3A(iii)
H3A(i) fpt 21oC

H3A(iii) test
H3A(i) applies to liquids.

H3A(iii) applies to solids. 

H3A(iv) applies to gases. 

Tests are given in Appendix C3.

F+
R12
Extremely flammable
H3A(i)
(H3B)
H3A(iv)
H3A(i) fpt 21oC

H3A(iv) test


N/a
R14
Reacts violently with water
n/a
n/a
This is an additional risk phrase and such a risk phrase alone will not cause a waste to be hazardous.

F
R15
Contact with water liberates extremely flammable gases
H3A(v)
Test and/or calculation
Applies to solids and liquids in the waste.

Test is given in Appendix C3.

N/a
R16
Explosive when mixed with oxidising substances
H13 by H1
n/a
A waste containing substance with these risk phrases is a candidate for hazard H13 (by H1).

F
R17
Spontaneously flammable in air
H3A(ii)
Test
Applies to solids, liquids and gases.

Test is given in Appendix C3.

N/a
R18
In use may form flammable/explosive vapour-air mixture
H13 by H1, H2 or H3
n/a
A waste containing substance with these risk phrases is a candidate for hazard H13 (by H1, H2 or H3).


R19
May form explosive peroxides




Xn
R20
Harmful by inhalation
H5
( 25%
Threshold limit applies to the total concentration of substances classified as Harmful.  Therefore the concentrations of substances with these risk phrases are additive along with the concentrations of substances with risk phrases R65 and those with combined/joint risk phrase with R48 and Xn R68.   


R21
Harmful in contact with skin





R22
Harmful if swallowed




T
R23
Toxic by inhalation
H6 (H5)
( 3%
Threshold limit applies to the total concentration of substances classified as Toxic.  Therefore the concentrations of substances with these risk phrases are additive along with the concentrations of substances with combined/joint risk phrase with R39 or R48.


R24
Toxic in contact with skin





R25
Toxic if swallowed




T+
R26
Very toxic by inhalation
H6 (H5)
( 0.1%
Threshold limit applies to the total concentration of substances classified as Very Toxic.  Therefore the concentrations of substances with these risk phrases are additive along with the concentrations of substances with combined/joint risk phrase with R39.


R27
Very toxic in contact with skin





R28
Very toxic if swallowed




N/a
R29
Contact with water liberates toxic gas
H12
Test and/or calculation
Test is given in Appendix C12.

N/a
R30
Can become highly flammable in use
n/a
n/a
This is an additional risk phrase and such a risk phrase alone will not cause a waste to be hazardous.

N/a
R31
Contact with acids liberates toxic gas
H12
Test and/or calculation
Test is given in Appendix C12.


R32
Contact with acids liberates very toxic gas




N/a
R33
Danger of cumulative effects
n/a
n/a
R33 is used when R48 is not warranted due to the degree of danger posed and will not constitute a hazardous waste in isolation

C
R34
Causes burns
H8 (H4)
( 5%
The concentrations of substances with R34 are additive.  However they are not additive with corrosive substances assigned R35

C
R35
Causes severe burns
H8 (H4)
( 1%
The concentrations of substances with R35 are additive.  However they are not additive with corrosive substances assigned R34

Xi
R36
Irritating to the eyes
H4
( 20%
The concentrations of substances with these risk phrases are additive.  However they are not additive with irritant substances assigned R41


R37
Irritating to the respiratory system





R38
Irritating to the skin




T
T+
R39
Danger of very serious irreversible effects
H6 (H5)
( 3%(T)
( 0.1%(T+)
R39 is only used in conjunction with combinations of R23, R24, R25 or R26, R27, R28, which are used to identify the exposure route.  Threshold limit will depend whether R39 is used in conjunction with a toxic or very toxic substance 

Threshold limit applies to the total concentration of substances classified as Toxic or Very Toxic and should be added to the concentrations of substances with the same classification.

Carc.Cat.3
R40
Limited evidence of a carcinogenic effect
H7 
( 1% 
The concentration of an individual substance assigned R40 must be above the threshold limit. 

Xi
R41
Risk of serious damage to the eyes
H4
( 10%
The concentrations of substances with R41 are additive.  However their concentrations cannot be added with irritant substances assigned R36, R37 or R38.

Xn
R42
May cause sensitisation by inhalation
n/a
n/a
Sensitisation has no associated hazard in the HWD and will not constitute a hazardous waste in isolation.

Xi
R43
May cause sensitisation by skin contact




N/a
R44
Risk of explosion if heated under confinement
H13 by H1
n/a
A waste containing substance with these risk phrases is a candidate for hazard H13 (by H1).

Carc.Cat.1
Carc.Cat.2
R45
May cause cancer
H7
( 0.1%
The concentration of an individual substance assigned R45 must be above the threshold limit.

Muta.Cat.1
Muta.Cat.2
R46
May cause heritable genetic damage
H11
( 0.1%
The concentration of an individual substance assigned R46 must be above the threshold limit.

Xn 

T
R48
Danger of serious damage to health by prolonged exposure
H5

H6 (H5)
( 25% (H5)

( 3% (H6)
R48 is only used in conjunction with combinations of R20, R21, R22 or R23, R24, R25, which are used to identify the exposure route.  Threshold limit will depend whether R48 is used in conjunction with a toxic or harmful substance.  

Threshold limit applies to the total concentration of substances classified as Harmful or Toxic and should be added to the concentrations of substances with the same classification.

Carc.Cat.1
Carc.Cat.2
R49
May cause cancer by inhalation
H7
( 0.1%
The concentration of an individual substance assigned R49 must be above the threshold limit

N
R50
Very toxic to aquatic organisms
H14
( 25%.
The interrelationship between these risk phrases is complex, with different combinations of the risk phrases being additive depending on the particular effect being considered.  Therefore if a waste contains a range of substances with a range of these risk phrases, it is recommend that the detailed guidance in Appendix C14 is used to consider the additive effects. 

N
R50-53
Very toxic to aquatic organisms and may cause long term effects in the aquatic environment
H14
( 0.25%


N
R51-53
Toxic to aquatic organisms and may cause long term effects in the aquatic environment
H14
( 2.5%


N/a
R52-53
Harmful to aquatic organisms and may cause long term effects in the aquatic environment
H14
( 25%


N/a
R52
Harmful to aquatic organisms
H14
( 25%


N/a
R53
May cause long term effects in the aquatic environment
H14
( 25%


N
R54
Toxic to flora
H14
Not available
Criteria for preparations containing substances with risk phrases relating to the terrestrial environment i.e. R54 to R58 are not currently included in the DPD.  The classification of preparations using these risk phrases will be included in the DPD when detailed criteria for use of these risk phrases have been developed for the Dangerous Substances Directive.  Therefore until the detailed criteria have been developed risk phrases R54 to R58 should not be considered when assessing hazardous waste.  


R55
Toxic to fauna





R56
Toxic to soil organisms





R57
Toxic to bees





R58
May cause long term adverse effects in the environment




N
R59
Dangerous for the ozone layer
H14
( 0.1%
Substances that are listed in Annex I to Council Regulation (EC) No 2037/2000 on substances that deplete the ozone layer and its subsequent amendments and classified as R59.

Repr.Cat.1 

Repr.Cat.2
R60
May impair fertility
H10
( 0.5%
The concentration of an individual substance assigned R60 or R61 must be above the threshold limit.


R61
May cause harm to the unborn child




Repr.Cat.3
R62
Possible risk of impaired fertility
H10
( 5%
The concentration of an individual substance assigned R62 or R63 must be above the threshold limit.


R63
Possible risk of harm to the unborn child




N/a
R64
May cause harm to breast fed babies
n/a
n/a
This is an additional risk phrase and such a risk phrase alone will not cause a waste to be hazardous.

Xn
R65
Harmful: may cause lung damage if swallowed
H5
( 25%
Threshold limit applies to the total concentration of substances classified as Harmful.  Therefore the concentrations of substances with R65 are additive with the concentrations of substances with risk phrases R20, R21, R22 and those with combined/joint risk phrase with R48 and Xn R68.   

N/a
R66
Repeated exposure may cause skin dryness or cracking
n/a
n/a
This is an additional risk phrase and such a risk phrase alone will not cause a waste to be hazardous.

N/a
R67
Vapours may cause drowsiness and dizziness
n/a
n/a
This is an additional risk phrase and such a risk phrase alone will not cause a waste to be hazardous.

Muta.Cat.3
R68
Possible risk of irreversible effects
H11
( 1% (H11)
The concentration of an individual substance assigned Muta.Cat.3; R68 must be above the threshold limit

Xn
R68
Possible risk of irreversible effects
H5
( 25% (H5)
Xn R68 is only used in conjunction with combinations of R20, R21, R22, which are used to identify the exposure route.

Threshold limit applies to the total concentration of substances classified as Harmful.  Therefore the concentrations of substances with Xn R68 are additive with the concentrations of substances with risk phrases R20, R21, R22, R65 and those with combined/joint risk phrase with R48.

KEY






n/a
not applicable

H3A (i)
H3A (first indent)“Highly flammable”: - liquid  substances and preparations having a flash point 21oC (including extremely flammable liquids).

H3A (ii)
H3A (second indent) “Highly flammable”: - substances and preparations which may become hot and finally catch fire in contact with air at ambient temperature without any application of energy.

H3A (iii)
H3A (third indent)“Highly flammable”: - solid substances and preparations which may readily catch fire after brief contact with a source of ignition and which continue to burn or to be consumed after removal of the source of ignition.

H3A (iv)
H3A (fourth indent)  “Highly flammable”: - gaseous substances and preparations which are flammable in air at normal pressure.

H3A (v)
H3A (fifth indent)“Highly flammable”: - substances and preparations which, in contact with water or damp air, evolve highly flammable gases in dangerous quantities.
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� 2000/532/EC was subsequently amended by Commission Decisions 2001/118/EC, 2001/119/EC and Council Decision 2001/573/EC.





� The Landfill Regulations 2002 (SI 2002 No 1559), implement certain requirements of the European Directive on the Landfill of waste (99/31/EC), (the Landfill Directive). Although the EWC is implemented from the 31 August 2002, the requirements relating to what wastes different classes of landfill can receive will require operators of landfill sites to be aware of the effects of the introduction of the EWC on the status of waste as hazardous or non-hazardous  or inert. 


�  Policy statement is available at  � HYPERLINK http://www.environment-agency.gov.uk/business/444217/444661/444671/466158/131167/527490/?version=1&lang=_e ��http://www.environment-agency.gov.uk/business/444217/444661/444671/466158/131167/527490/?version=1&lang=_e�


� Substances classified as dangerous in European Council Directive on Dangerous Substances  (67/548/EEC) and its subsequent amendments


� Chemical is the common term for substances (a chemical element or one of its compounds, including any impurities
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