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Executive summary


The purpose of this document is to provide the Parties to the Basel Convention with guidance on the application and use of H13 of Annex III of the Convention to determine the hazard properties of waste.


Under the Basel Convention hazardous wastes are defined according to a list of substances (Annex I – categories of waste to be controlled) and their characteristics. One of these characteristics is H13, which is defined in Annex III as “Capable, by any means, after disposal, of yielding another material, e.g., leachate, which possesses any of the characteristics above.”



A first discussion document was produced in 2001 and was elaborated on the basis of material submitted by Parties in reply to two questionnaires as well as on an analysis of information submitted under article 13 of the Convention. As a reaction to that document some additional information was received which was used to produce this consolidated version of the guidance document. On the basis of the analysis of this material it can be concluded that:

(a) The number of Parties that frequently use H13 is limited and approaches differ between Parties;

(b) The practical examples of use are limited to approaches using testing procedures based upon leachate. None of the Parties provided concrete information regarding approaches concerning other materials yielded after disposal;

(c) The document contains practical information on leachate tests which could be used by Parties to develop a national approach for H13;
(d) At this stage there is no harmonized approach that could be adopted for use for the Convention, neither on the approach for leachate, nor on the other aspects relevant for the application of H13.

There are several options to develop a harmonized approach for the Convention, if such approach is desirable:

(a)
To choose one of the national approaches on leachate presented in annex II to the present guidelines and use the results from that method as one of the elements for decisions for the inclusion of a particular waste in Annex VIII or Annex IX;

(b)
To develop a harmonized approach for a leachate test for the Convention. The recommended approach to harmonization includes the following steps:

(i)
Defining the worst-case scenario simulated by the testing procedure;

(ii)
Defining the most vulnerable part of the environment and the level of protection to be aimed for. The guidelines for drinking-water quality developed by the World Health Organization (WHO) might be a good starting point for this discussion;

(iii)
Choosing a set of parameters and calculation of limit values for the evaluation of a test based upon model calculations taking into account the worst-case scenario and the necessary level of environmental protection; and

(iv)
Choosing the test method and the preparation of the samples consistent with these evaluation criteria. 

This approach has proved to produce results in the context of the development of acceptance criteria for landfills, based upon leaching behaviour of the waste, in the European Union, where 15 member States that previously applied different national approaches had to agree on a harmonized approach under the European Union landfill directive;


(c)
When approaches based upon materials other than leachate become available, to include these in a future version of the guidance document.

I. Introduction

1. The purpose of this document is to provide Parties to the Basel Convention (hereunder referred to as “the Convention”) with information on the application of hazard characteristic H13 of Annex III to the Convention. 

2. An assessment procedure should be suitable for several purposes including: 


(a)

Allocating wastes to Annexes VIII or IX of the Basel Convention (lists A and B); 


(b)
Determining, on a case-by-case basis, whether a particular waste should be treated as hazardous waste; and




(c)
Providing guidance to Parties regarding the application of H13 in national policies and strategies for environmentally sound management of hazardous wastes. 

3. The first of these purposes listed in paragraph 2 constitutes the main purpose of assessment procedures in the context of the Convention. It should allow the Parties to decide if a waste should be listed as hazardous waste in Annex VIII or as non-hazardous waste in Annex IX based on an assessment of all hazard characteristics, including H13.
4. The second and third of the purposes listed in paragraph 2 may be relevant for Parties in deciding what constitutes environmentally sound management for a particular waste and could also be relevant for certain cases of transboundary movement. 
II. Background
5. Under the Basel Convention, hazardous wastes are defined according to a list of substances (Annex I categories of waste to be controlled) and their characteristics. 

6. Hazard characteristic H13 is defined in Annex III to the Convention as “Capable, by any means, after disposal, of yielding another material, e.g., leachate, which possesses any of the characteristics above.” The Convention itself does not provide any further elaboration of the characteristic or guidance on how this characteristic should be assessed for individual wastes. This is made clear in the footnote to Annex III, headed “Tests”, which states:

 “The potential hazards posed by certain types of wastes are not yet fully documented; tests to define quantitatively these hazards do not exist. Further research is necessary in order to develop means to characterize potential hazards posed to man and/or the environment by these wastes. Standardized tests have been derived with respect to pure substances and materials. Many countries have developed national tests which can be applied to materials listed in Annex I, in order to decide if these materials exhibit any of the characteristics listed in this Annex.”

Characteristic H13 falls into this category. Opinions vary as to how this characteristic should be interpreted and applied. A number of Parties have already adopted measures to provide a basis for declaring a waste to be hazardous according to H13. Others make very little or no use of it. 

7. At its fourth meeting, in 1998, the Conference of the Parties requested the Technical Working Group to determine the hazard characterization of waste, particularly for the hazard characteristics H6.2, H10, H11, H12 and H13. Since the Technical Working Group was not in a position to present a paper for adoption on this issue during the fifth meeting of the Conference of the Parties (1999), the Parties requested the Group to continue this work, with the European Commission and Egypt taking the lead. 

8. The Technical Working Group sent two questionnaires out to Parties. The first questionnaire focused on the understanding of Parties of the concept represented by H13 and on examples of application in practice. The second questionnaire focused on testing methods used to determine whether characteristic H13 applied to a particular waste. A large number of Parties provided information in response to these questionnaires. This material, as well as some additional contributions from Parties and others, formed the basis of a first discussion document. The discussion document was prepared at the end of 2001 and presented an overview of the current understanding of the scope of the characteristic as well as current practice in assessment and testing of waste for the characteristic. 
9. At its sixth meeting, in 2002, the Conference of the Parties established in its decision VI/37 the work programme for the Open-ended Working Group (OEWG). The work programme included the finalization of the work on a number of hazard characteristics, including H13. At its first meeting in April 2003, OEWG reviewed the state of play on the development of the work on H13. OEWG also requested the Secretariat to continue work on the elaboration of the assessment procedure for leachate; to gather additional information about practical experience with and suggestions for potential worst-case scenarios for other materials; and to prepare a consolidated, revised version of the discussion paper by the of end 2003. 

10. Parties and others were invited to provide the secretariat with comments by 30 September 2003. Only a short discussion paper prepared by the European Chemical Industry Council was received in response. Based upon these reactions, as well as on reassessment of material previously submitted by Parties, a revised and consolidated paper was compiled. The revised paper was discussed in the third meeting of OEWG in April 2004, during which the deadline for submission of comments and information was extended until 30 June 2004. During the extension period, submissions were received from the United States of America and Canada, which have been incorporated into the current paper.
III. Criteria for use

11. The fact that so little new information was made available, as well as the fact that no additional information or suggestions were made available on potential worst-case scenarios for materials other than leachate, seriously hampered the progress of the work. Therefore, it is not possible to present in this paper an elaborated description of an assessment procedure for H13 that fully takes into account all aspects relevant for such a procedure. The paper is limited to a description of current practice, primarily related to leachate, and to the provision of suggestions for further development of a harmonized procedure that could be used to assign wastes to Annex VIII or Annex IX. 

12. The interpretation of the characteristic has been the subject of debate in the Technical Working Group for several years. The Group had already recognized that Parties had adopted different interpretations by its eighth session in June 1995. The report of the meeting contained the following conclusions on this discussion:

“The text of H13 seems to imply that the intention was to limit its interpretation to final disposal operations: the limitation to ‘after disposal’ and the example, which refers to leachate.’ ‘But, the broad expression ‘by any means’ suggests a much broader application, perhaps including any emissions from any operation including recycling or recovery.”

No consensus was reached on the way that H13 should be applied.

13. Substantive information on the interpretation and application of H13 by Parties was obtained based upon the material provided by Parties in reply to the two questionnaires, as well as other contributions received by the end of 2003. The review of this material led to the following observations:


(a)  
The largest part of the information received referred to leachate and testing procedures for leachate. The generation of leachate, which possesses one of the characteristics H1–H12, is a clear indication that the waste possesses the characteristic H13. Several Parties have developed assessment approaches using leachate tests to determine if a waste possesses hazard characteristic H13. Typical examples are the systems in place in Canada and Austria;


(b)
Several contributions indicated the need to apply H13 as an intrinsic property of the waste. The Basel Convention considers the hazard characteristic of wastes from the definition in article 1, paragraph 1 (a), that distinguishes those wastes that “possess” the characteristics from those that do not. This characteristic of the waste therefore is not dependent on the treatment the waste undergoes or will undergo. The Convention definition considers the hazardous characteristics of wastes without taking into account the treatment the wastes will undergo. It is not the intention of the definition in the Convention that a waste could be hazardous when incinerated and non-hazardous when recycled, for example. Neither does the characterization of the waste depend on the effectiveness of the treatment in reducing impact on the environment;


(c)
The reference in H13 to leachate and other substances yielded after disposal may contribute to confusion on this point. The language used in the Convention could be interpreted to mean that a particular waste could be considered hazardous if inappropriate treatment of the waste could cause environmental damage. It should be noted, however, that in those cases the environmental damage is not solely a result of the intrinsic properties of the waste, but results from the combination of the properties of the waste and the way the waste is treated. If H13 is applied in this way, a risk-based approach to the characterization of waste would be introduced. Such a risk-based approach was already rejected in a number of other cases and is therefore not appropriate when applying H13. The Convention makes a clear distinction between the characterization of waste as hazardous or non-hazardous and the choice of the appropriate treatment of each waste, leading to environmentally sound management;


(d)
The definition of the characteristic H13 indicates very clearly that leachate is only an example of another material which could be yielded by a waste after disposal, thus qualifying a particular waste to be considered hazardous under this characteristic. In addition, the wording “by any means” suggests that the approach should not be limited to formation of leachate alone. Accordingly, the first questionnaire requested information on the interpretation of the characteristic. Several Parties and the Basel Action Network (BAN) indicated in their replies on this questionnaire and the subsequently submitted materials that H13 should be interpreted in such a way that emissions and residues could be relevant factors in determining a waste’s possession of the characteristic H13. In the second questionnaire, Parties were specifically asked if they assessed emission and materials generated in thermal treatment processes or in physical, chemical and biological treatment processes to determine whether the waste submitted to the processes possessed hazard characteristic H13. The questionnaire further requested respondents to describe the testing procedures they applied in these cases;


(e)
In their replies to the second questionnaire, several Parties indicated that they assessed a waste’s possession of H13 by examining the formation of leachate and also by testing emissions and residues of incineration and of physical, chemical and biological treatment processes. In the case of incineration, these tests are used to verify if hazardous organic pollutants have been effectively destroyed. For physical and chemical processes that aim at solidification or stabilization of hazardous waste, tests are used to verify the effectiveness of the treatment in view of the subsequent use of the waste or its disposal in a landfill;


(f)
In some other responses it was mentioned that the incineration process concentrated certain pollutants, in particular dangerous metals and metal compounds, in the residues and might change the leaching characteristics of the wastes. In most cases, it is very difficult to establish the relationship between the characteristics of the residue and the characteristics of the input material. Incineration often involves a multitude of different waste types treated in the same installation. The characteristics of the residues may therefore be completely different from those of the original wastes. The Convention identifies these waste streams in Annex I (Y18 residues from industrial waste disposal operations) and in Annex II (Y47 residues arising from the incineration of household waste). These residues could also be assessed as such, based on their own hazard characteristics;


(g)
The contributions from Parties did not make clear how the hazardous character of these residues was taken into account when assessing the properties of the original waste that had been incinerated. Nor was it made clear that, as a consequence of the production of a hazardous waste in the incineration process, the original waste would be regarded as hazardous. None of the contributions from Parties or other sources contained specific information on how the assessment of H13 for the original waste would be conducted in cases where a hazardous residue might be produced during incineration or on the type of tests used to demonstrate the hazard characteristics of a waste due to emissions or the generation of hazardous residues. These examples therefore do not provide a solid basis for the development of an assessment strategy for H13 in this context;


(h)
BAN gave several examples that they consider relevant to illustrate approaches for H13 based upon criteria other than leachate. These examples include: the burning of waste wood, treated with pentachlorophenol in a wood furnace; the processing of waste transformers containing PCB (below 50 ppm) with handheld blowtorches; open‑air grinding of waste brake‑pads containing asbestos; and use of ground slag from copper smelting as material for school playgrounds. While these examples illustrate how waste management practices can lead to serious environmental problems, they primarily reveal the existence of environmentally unsound waste management practices.  They also demonstrate the importance of hazard characterization and designation of environmentally sound management as two essential and complementary approaches. The contribution of BAN therefore provides a clear signal of the existence problematic waste management practises but does not offer a basis for the development of an assessment procedure for H13 as an intrinsic property of wastes;

(i)
It is therefore concluded that, if correctly interpreted, assessment of wastes for characteristic H13 should address issues other than leachate formation. For the time being, however, the practical application of H13 is limited to leachate, owing to the lack of assessment approaches for other materials that may be yielded after disposal.
14. A fundamental concept of the Convention is that hazardous and other waste should be treated in an environmentally sound manner. This means that all practicable steps should be taken to ensure that wastes are managed in a manner that protects human health and the environment against any adverse effects that may result from such wastes. The Convention identifies several principles that should be applied in combination to achieve this, including using measures for waste minimization, ensuring the availability of adequate disposal facilities, reducing transboundary movement as much as possible consistent with the environmentally sound and effective management of waste and information exchange and cooperation between Parties. 

15. It is of paramount importance that the properties of waste are known in order to be able to decide which type of treatment is appropriate to manage the waste in an environmentally sound manner. To that end, the Basel Convention has developed lists of waste to identify which wastes are hazardous according to article 1, paragraph 1 (a), of the Convention. Technical guidance documents on specific waste types or specific treatment operations, as well as guidance for the application of specific properties of waste including test methods, were also developed. These instruments should be used in combination to assure the environmentally sound management of hazardous and other wastes. 

16. The determination of hazard characteristics is an important element in this context. Test methods and assessment procedures are important instruments that may help Parties to develop strategies and policies to promote environmentally sound waste management. H13 may be of particular relevance in this context since it is the only characteristic that has a direct reference to waste disposal operations. It should be noted that, due to this reference and contrary to the majority of the other characteristics in Annex III, the conceptual approach for H13 cannot be built upon knowledge developed for the classification of dangerous chemicals or the regulations on transport of dangerous goods. It has to be built on practical experience from Parties that have applied this characteristic to waste management. The next section of the guidance document will give an overview of the assessment procedures and test methods that were developed by Parties to assess H13.
IV. Assessment approaches

17. In their replies to the two questionnaires, several Parties transmitted information regarding their practical implementation of H13. The information which Parties submitted to the Secretariat of the Basel Convention under article 13 also contains information on shipments of waste where H13 was identified as one of the characteristics that rendered the waste hazardous. Both sources of information were used to describe possible assessment approaches for H13 in the following sections.

18. The analysis of the information transmitted under article 13 is based upon information from 1997 and 1998, during which period 50 different Parties transmitted information on imports and exports. Information on the H codes of the wastes involved was given by 43 Parties but only 17 of these mentioned H13. Austria and Canada in particular make frequent use of H13 in their systems of characterization of hazardous waste. A more detailed analysis of the information provided under article 13 is included in annex I below. Details of the Austrian and Canadian approaches to H13 have been included in annex II. For the years 1999 and 2000, additional Parties provided information on transboundary movement. While augmenting the Secretariat’s catalogue of information regarding the use of H13, this material does not change the conclusions drawn from the earlier material.

19. It should be noted that the use of H13 differs between Parties and that the number of Parties that use H13 for the identification of hazardous waste is limited. Of the Parties that have reported information to the Secretariat under article 13 of the Convention, two thirds never use H13 to identify the hazardous nature of these wastes. The assessment approaches presented in this part of the paper are examples of the approaches currently used by Parties. This does not imply that these are the only possible ways to make use of H13. 
A. Leachate testing procedures

20. The main body of information transmitted in reply to the questionnaires relates to testing of leachate, not all of which was of direct relevance for the determination of H13. The explanations given on the procedure indicate that some Parties use these tests for hazard characterization in general and not for H13 specifically. Some of the Parties use these tests as part of the acceptance criteria and for determining procedures for directing waste to landfill sites or classes of landfills. This use of tests is not directly relevant for the determination of hazard characteristics. The preparation of the leachate used for testing and the analytical tests may, however, be similar to those used for hazard characterization and therefore this information has been taken into account in this document. 

21. The set of parameters and limit values used for the evaluation may differ. When accepting a waste on a certain landfill site, the concentration of pollutants in the leachate may not only be evaluated on the basis of the intrinsic hazards but also on the level of protective measures of the landfill site. In addition, the availability of geological barriers to leachate migration may be taken into account. The information on limit values therefore cannot be used unconditionally for the assessment of H13. The methods for sampling, preparation of the extraction liquids and testing of these liquids are similar to those applied in the determination of hazard characteristics of waste and were therefore further assessed.

22. An assessment approach based on leachate testing typically consists of the following steps: 

(a)
Sampling of the waste;

(b)
Preparation of an extraction liquid;

(c)
Tests on the extraction liquids; and

(d)
Evaluation of the test results on the basis of a set of parameters and limit values.

23. Several Parties have given details on their national practices regarding leachate testing procedures including information on all or part of these steps of the assessment approach. Examples of the approaches applied by Parties are given in annex II; that said, however, not all the examples included in that annex constitute a fully developed assessment procedure for hazard characteristic H13 and some examples only contain elements that could be used for the development of such procedures. 

24. A number of the approaches indicated in annex II assess H13 as an intrinsic property as they do not take into account the nature of the treatment that the waste will undergo, an approach supported by the information submitted by Parties under article 13 of the Convention. Transboundary movements where the wastes are reported to possess H13 as a hazard characteristic are not limited to landfill disposal. These movements may be destined for many types of disposal operations, though some types of treatment are reported more frequently. This is particularly the case for reclamation of metals and metal compounds (R4), physical-chemical treatment (D9) and incineration on land (D10) as well as for specially engineered landfills (D5). These examples demonstrate that H13 may be relevant for a wide variety of disposal operations, even though the tests only refer to the potential of the waste to produce leachate.

25. The different steps of the assessment approach as mentioned above should be defined in such a way that they work as a coherent system. When a waste is tested, the procedure should follow the steps in the order given in paragraph 22 above. Parties wishing to define a system for the application of H13 should, however, develop this by analysing these steps in a revised order. First, the most relevant environmental impacts should be determined by defining a worst-case scenario. On the basis of this scenario, the required level of protection of the environment should be identified. This will result in a list of relevant pollutants and corresponding limit values. The appropriate tests and methods for the preparation of the extraction liquid can be chosen on the basis of the needs defined by this evaluation phase. Development of a system following the steps in this order will result in a coherent procedure.

B. Possible worst-case scenarios 

26. The leachate testing procedure applied by several Parties simulates the potential of a waste to harm human health or the environment if it were to be diposed of in combination with municipal waste in a landfill for municipal waste, abandoned without proper treatment or disposal, or disposed of in an uncontrolled landfill or in a waterbody. These disposal routes constitute possible worst-case scenarios for wastes producing a hazardous leachate and are used to predict what might happen if the wastes were not controlled in an appropriate manner.

C. Evaluation
27. Results of the analytical analysis of extracts produced by the waste are evaluated by using the component of the environment which is most likely to be affected by the pollutants and therefore should be protected as a reference. Most Parties consider the groundwater table to be the component of the environment most vulnerable to pollution by leachate. The required level of environmental protection for groundwater is often related to the use of drinking water, which is often the most sensitive use of this resource. The choice of parameters and the limit values applied in the evaluation are therefore often derived from drinking water quality standards. Some Parties use dilution and attenuation factors to simulate the processes expected to occur between the release of the leachate from the waste and the exposure to humans or the environment to the leachate. A number of Parties apply a factor of 100 for dilution and attenuation. Examples of standards and limit values applied by Parties are given in annex II below.
28. One Party included the effects of leachate on certain living organisms as evaluation parameters. This may be a valid evaluation method in combination with a worst-case scenario of the waste ending up in a waterbody. 

D. Preparation of testing liquids and test methods

29. Parties use different methods for the preparation of testing liquids. These procedures simulate the leaching of pollutants under the circumstances that might occur in case of the disposal of the waste according to the worst-case scenario. The preparation typically consists of the following steps:

(a)
Separation of the solid and liquid phase of the waste via a filtration step (only applicable for wastes with multiple phases or that are not 100 per cent solid or liquid);

(b)
Extraction of leachable pollutants from the solid fraction by means of a solvent, such as de‑ionized water or an artificial rainwater of a standardized composition. Prior to the extraction, the solids exceeding a certain particle size may be milled to increase the contact surface of the waste. The different methods used by Parties may employ different temperatures and times of extraction; and

(c)
A procedure to determine on which sample the tests will be performed. The liquid phase and the extraction liquid normally are mixed prior to the analysis. If the two liquids are incompatible, however, they may be analysed separately and the results added on the basis of the weighted average of the results.
30. A number of Parties use the toxicity characteristic leachate procedure (TCLP), also known as method 1311, from the United States Environmental Protection Agency SW 846 tests or other procedures that are based upon this method. This method also includes a specific procedure for the extraction of volatile compounds. Several systems for preparation of testing liquids also have been developed in Europe.

31. The tests on the extraction liquids are mainly analytical tests to determine the concentration of the relevant pollutants. The types of tests used are also in a large number of cases those developed by the United States Environmental Protection Agency or derived from those tests. Some Parties use analytical tests developed in a number of European countries. References to different testing methods and methods for preparation of testing liquids are given in annex II below.

32. One Party uses tests for ecotoxicity. It should be noted, however, that the working documents on the development of ecotoxicogical criteria indicate that the use of these tests for evaluation of the hazards of waste still requires further validation. 

E. Use of the test results

33. The results of the tests are evaluated against the limit values. If the leachate exceeds the limit values the waste is considered to be hazardous according to H13. This information may be used to determine which type of disposal is most suitable for the waste and what conditions and procedures should apply to transboundary movement of these wastes. Some Parties use these tests on behalf of a holder of the waste to prove that a waste included in Annex I of the Convention or present on a list of hazardous waste does not possess hazard property H13 and that the waste can therefore be de-listed. In the future, information from these tests may also be used in providing the basis for including a certain waste in Annex VIII or Annex IX of the Convention. In such a case agreement on a standardized assessment approach would be necessary. 
F. Other assessment approaches

34. Austria uses an assessment of the total content of the waste for a limited number of heavy metals and organic compounds, in addition to a leachate procedure, to determine H13 and to predict the maximum release of these pollutants over an extended period of time. To that end the content of these pollutants is determined after extraction of the waste with aqua regia. Australia also uses total content of a number of metals as one of the criteria in the characterization of hazardous waste. Details of these methods are included in annex II below.

35. One purpose of the second questionnaire was to obtain information from Parties on assessment approaches for other hazardous materials that wastes may yield after disposal. None of the contributions received in preparation of this discussion document included details on such assessment approaches. It is therefore concluded that to date the assessment approaches for the determination of H13 are based only upon the formation of leachate. Further information on approaches for assessing the production of other hazardous materials from wastes after disposal could be included in a future revision of the guidance document.
V. Wastes to which H13 may be relevant

36. The assessment approaches of Parties that included H13 in their system of classification of hazardous waste evaluate wastes on the basis of leachable pollutants. These pollutants are generally either metal and metal compounds or certain specific organic pollutants as is demonstrated by the limit values used by these Parties referenced in annex II below. This is also confirmed by the analysis of the information transmitted to the Secretariat of the Basel Convention in accordance with article 13 of the Convention. Details of this analysis of information are given in annex I below. 

37. For nearly all categories of waste in Annex I, H13 is mentioned once or several times as the hazard characteristic in the reported transboundary shipments of wastes. Most frequently, the characteristic H13 is attributed to wastes containing mineral oil (Y8 and 9), PCB (Y10), hexavalent chromium (Y21), cadmium (Y26), mercury (Y29), lead (Y31) and organohalogens (Y45). The characteristic H13 is also frequently attributed to paint waste (Y12), photographic waste (Y16), waste from surface treatment of metals (Y17) and residues from industrial waste treatment operations (Y18). This information confirms the importance of H13 in relation to metals, metal compounds and organic pollutants.

38. It should be noted that Parties that do not currently use H13 to characterize the hazardous nature of wastes frequently refer to H 6.1 (acute poisonous) or H11 (chronic or delayed toxicity) as the hazard characteristic attributed to the types of wastes listed in the preceding paragraph. Depending on the system of classification in place in respective Parties, those hazard characteristics seem to be partly complementary to or interchangeable with H13. It was suggested that one possible approach for H13 could be to use de minimis values from H11 and H12, along with an added groundwater or surface water dilution factor to establish limit values for leachate generated in leach testing for H13.
VI. When testing may not be appropriate or necessary

39. Testing may be useful when there is doubt about whether a waste possesses hazard properties and is especially useful in determining the appropriate disposal method or appropriate conditions and procedures for transboundary movement of waste. It is also necessary in order to provide evidence regarding a certain waste type in view of its inclusion in Annex VIII or Annex IX. Testing requires considerable technical competence and resources, however, as well as a legal and institutional framework that facilitates the use of test results in fostering environmentally sound waste management. The results of the surveys on the application of H13 indicate that these conditions do not pertain to a large number of countries, particularly in the developing world. For those countries, the development of strategies to ensure the adequate handling of hazardous and other wastes without extensive testing is recommended.

40. Testing on H13 may not be necessary if the hazardous or non-hazardous nature of the waste can be determined on the basis of an initial assessment based upon lists of hazardous and non hazardous waste, such as Annexes VIII and IX of the Basel Convention. It should be noted, however, that the presence of a waste on the lists in Annexes VIII and IX does not preclude an assessment according to Annex III in any particular case. In addition, testing for H13 may not be necessary if information on the composition or origin of the waste or results from other tests indicate that the waste possesses one of the properties H1 to H12.
VII. Conclusions and recommendations

41. This document gives an overview of current practical experience on the determination of H13. It provides a number of elements that Parties may wish to use when developing national approaches for the assessment of H13, but is not exhaustive. The following conclusions may, however, be drawn:
(a)
The number of Parties that frequently use H13 is limited and approaches differ between Parties;

(b)
The practical examples of the application of H13 to the classification of wastes under the Convention are currently limited to approaches using testing procedures based upon leachate. If approaches to test for other hazardous materials that might be yielded after disposal of a waste are developed in the future, they should be included in revisions of the guidance document;

(c)
There is currently no harmonized approach for determining whether a waste possesses the characteristic H13 that could be universally adopted by Parties to the Convention.

42. There are several options for developing a harmonized approach to the determination of H13 for the Convention, if the Parties consider such an approach to be desirable:

(a)
Parties could choose one of the national approaches on leachate presented in annex II below and use the results from that method as the basis for decisions on whether to include wastes in Annex VIII or Annex IX;

(b) 
A new, harmonized approach to leachate testing could be developed for purposes of the Convention. The recommended approach to harmonization includes the following steps:
(i)
Defining the worst-case scenario simulated by the testing procedure;

(ii)
Defining the most vulnerable part of the environment and the level of protection to be aimed for. The guidelines for drinking-water quality developed by WHO might be a good starting point for this discussion;

(iii)
Calculating the limit values for a chosen series of parameters based on models that take the worst-case scenario and the necessary level of environmental protection into account; and

(iv)
Developing a test method and the preparation of the samples consistent with the evaluation criteria. 
43. This approach has proved to produce acceptable results in the context of the development of acceptance criteria for landfills in the European Union, where 15 countries, each with its own approach, reached agreement on a harmonized approach to comply with the European Union landfill directive. 

Annex I

Reported cases of transboundary movement of waste involving hazard characteristic H13

1. In accordance with article 13 of the Basel Convention, Parties are required to transmit information to the Secretariat on the implementation of the Convention, legislation applicable to the Convention, and generation and transboundary movement of hazardous and other waste. Generally, the information on transboundary movement includes the origin, amount, category, characteristics, destination and disposal method of the waste, whether it is imported or exported. It therefore contains data on the use of H13 in the context of transboundary movement. 

2. In 1999 and 2001, the Secretariat published compilations of the information it had received from Parties concerning the years 1995, 1996, 1997 and 1998. The material concerning 1995 did not contain references to the characteristics of the waste and the Secretariat considered the information concerning 1996 to be less representative because it only includes information provided by a limited number of Parties. The information concerning those years was therefore not used in this overview. 

3. The Secretariat has published information regarding the years 1999 and 2000. This information provides additional cases in which the attribution of the characteristic H13 has the sole reason for or a contributing factor to the designation of wastes as hazardous and therefore subject to the control procedure. The information that could be obtained from these additional examples is in line with the data derived from the years 1997 and 1998. Therefore, it was decided not to fully update this part of the guidance document, since this is only meant to illustrate some of the issues related to the use of H13, and not to provide detailed statistical evidence. 

4. The data available for 1997 and 1998 has been analysed to derive some indications of how the Parties are using H13, although this analysis provides a somewhat limited overview. The reports on 1997 and 1998 are based on information submitted by 30 and 45 Parties, respectively. The total, 50 countries, or less than half of the Parties to the convention, submitted information on their activities relating to H13 during these two years. Despite the incomplete nature of the data, the analysis derived from it provides indications regarding how the Parties make use of the different hazard characteristics in relation to transboundary movements of wastes.

A.
Number of transfrontier movements and amounts of wastes using H13 

5. The relative importance of H13 in transboundary movement was analysed by looking both at the number of transboundary movements in which the characteristic H13 was attributed to the waste and at the amount of waste involved in these movements (see table 1, below). This shows that in 8 per cent of all movements for which the H code is known, H13 was used as a defining characteristic. These movements account for 9 per cent of the amount of waste reported.

Table 1: Data on reported transboundary shipments of hazardous wastes, 1997–2000
	
	Number of reported shipments
	Number of shipments with known H code
	Number of shipments with H13
	Total amount reported*
	Amount with known H code*
	Amount with H13*


	Total
	8,935
	7,121
	572
	10,211,500
	5,242,271
	467,499

	Imported
	5,556
	4,810
	400
	4,694,178
	2,636,272
	353,600

	Exported
	3,379
	2,311
	172
	5,517,322
	2,585,999
	113,899


*Metric tons

  B.
Characteristics that are often used 

6. Some H codes are used more often than others. The most frequently used code is H6.1 (acute poisonous), which accounts for 22 per cent of the cases.
 Characteristics H3 (flammable liquids), H8 (corrosives) and H12 (ecotoxic) are used in 15 to 20 per cent of the cases. Characteristics H11 (delayed and chronic toxic), H4.1 (flammable solids) and H13 are used in 5 to 10 per cent of the cases. The other H codes are seldom used.

  C.
Parties using H13

7. Seventeen Parties mentioned H13 in their reports to the Secretariat: Austria, Belgium, Brazil, Canada, Croatia, Estonia, Finland, Germany, Hungary, Ireland, Luxembourg, Malaysia, Portugal, Republic of Korea, Slovakia, Turkey and the United Kingdom. Canada and Austria, however, account for a total of 90 per cent of the reported cases involving H13 and available information indicates that Canada alone accounts for two thirds of all reported cases of transboundary movement involving H13, including 40 per cent of all cases (in total 2,676 cases) of the reported movements and 30 per cent of the reported amounts (in total 1,415,457 metric tons). Of the transboundary movements involving Canada, imports account for 70 per cent of the amount of H13 wastes and 80 per cent of the cases of transboundary movement. Trade with the United States accounts for 98 per cent of these movements. Further analysis of the transboundary movements between Canada and the United States is not possible, as the United States is not Party to the Basel Convention and therefore not obliged to provide information on transboundary shipments of wastes. Some Parties indicated that they do not assess the property H13 by themselves but that the information on H13 which they submitted to the Secretariat during preparation of this study had been provided to them by the exporting or importing Party.
  D.
Waste types for which H13 is used
8. H13 is mentioned at least once as the hazard property in the reported shipments for all categories of waste included in Annex I of the Convention. H13 is the most frequently mentioned characteristic for wastes containing mineral oil (Y8 and Y9), PCB (Y10), hexavalent chromium (Y21), cadmium (Y26), mercury (Y29), lead (Y31) and organohalogens (Y45). The characteristic H13 is also frequently attributed to paint waste (Y12), photographic waste (Y16), waste from surface treatment of metals (Y17) and residues from industrial waste treatment operations (Y18). These waste streams are often hazardous because they contain leachable, heavy metals. In approximately 400 of the reported cases of use of H13, these leachable metals are the basis on which the Parties have attributed the characterization H13 to the waste. For over 100 cases, the attribution of H13 to a waste was based on an organic compound, such as mineral oil or PCB. The rest of the cases involve other inorganic compounds or mixtures of different pollutants. This implies that, apart from some specific organic pollutants, H13 is most often attributed to wastes with leachable metals and metal compounds.
  E.
Treatment operations for wastes with characteristic H13 

9. Nearly all types of treatment included in Annex IV of the Convention are used for wastes exhibiting characteristic H13. D operations are slightly more often used than R operations (55 per cent versus 45 per cent). In nearly 30 per cent of the reported cases, the waste exhibiting H13 is transported for reclamation of metals (R4) and in nearly 25 per cent of the cases, for physical-chemical treatment (D9). Landfill (D5, 15 per cent) and incineration (D10, 9 per cent) are often used for treatment and disposal of these wastes.

10. In addition to the waste types, the types of treatment used for H13-designated wastes, such as R4, indicate that metals and metal compounds are the dominant constituents triggering an H13 designation, although specific organic constituents sometimes serve as the basis for this designation. Physical‑chemical treatment often serves to stabilize or solidify metal‑containing wastes to reduce the potential for metals and metal-compounds to leach into waterbodies or groundwater tables. Incineration may be a suitable treatment for wastes designated as exhibiting H13 because they contain certain organic pollutants.

  F.
Differences in use between Parties 

11. The analysis shows that differences in the provisions regarding determination of hazard properties in domestic legislation can lead to differences between Parties in how H13 is used.  For example, European Union legislation differs in two aspects from Annex III of the Convention, which are of particular relevance for H13. In European Union legislation the property ecotoxicity (H12 in Annex III of the Convention) is listed as code number H14. Accordingly, a waste would not be classified as hazardous in the European Union if the leachate is ecotoxic, but does not possess any of the other H properties, whereas it would classified as hazardous under the provisions of the Basel Convention. Moreover, the definition of ‘disposal’ in the European Union legislation is limited to operations designated with D-codes in Annex IV A of the Convention. This is relevant because the definition of H13 makes reference to disposal operations. With these differences in definition, the scope of H13 in the European Union differs from its scope in the Convention. In addition, the list of constituents that may render a waste hazardous according to the European Union legislation contains several parameters that are not included in Annex I of the Convention. In this aspect, the scope of the European Union legislation goes beyond the criteria of the Convention. These differences, which may also occur when the domestic legislation systems of other Parties are compared, may create differences between Parties in the application of the criteria for the determination of hazard properties.

12. The imports and exports between Austria and Germany have been analysed in somewhat greater detail. There are a large number of transboundary movements between those two neighbouring countries, which have different approaches to H13. Both Parties reported imports and exports, thus it is possible to compare the reported transhipments between the two countries, while noting that data on type and quantities of wastes and methods of treatment frequently differ from one country to the next. Such differences even occur between members of the European Union that have implemented harmonized European concepts into their national legislation, as is the case with Germany and Austria. Austria only joined the European Union in 1995, however, and the country may therefore not have fully implemented some of the elements of the European Union system in the year of reporting. 

13. Austria applies a system in which a particular waste is listed as hazardous according to its typical composition, although testing results, including a leachate test, may exempt it from this designation. Austria has established limit values for a number of parameters and if the extraction liquid in the leachate test exceeds these limits the waste is considered to exhibit H13. Details of the Austrian system are given in annex II below.

14. Germany only applies a system based upon a list of waste and does not use H13 because no testing procedure for H13 is specified in German legislation. Germany qualifies certain types of waste with leachable pollutants as hazardous according to their origin and typical composition. 

15. Differences in reported data between Parties may also occur due to differences in the way underlying data are aggregated for reporting purposes. Austria, for example, only provides information on movements of hazardous waste and other wastes. Germany also reports on other non-hazardous wastes which are controlled, for example, because they are included on the amber list of the Organization for Economic Cooperation and Development (OECD). Some of the movements of waste between these Parties can however be identified as being reported by both and differences in approach as regards H13 can be analysed.

16. This analysis shows that Germany frequently uses H11 (delayed or chronic toxicity) or H6.1 (acute poisonous) for wastes containing leachable metal compounds in cases where Austria uses H13. Austria also uses H13 for batteries based on the concentration of hazardous metals, while Germany often uses H8 (corrosive) and is therefore putting the emphasis on the electrolyte content. This difference in approach to hazard characterization rarely has consequences for the classification
 of wastes as hazardous or for the type of treatment that these wastes undergo.
17. In theory, analyses of transhipments between Canada and the United States of America might also be interesting. As noted above, however, information relating to the United States is not provided in the Secretariat’s compilation, as that country is not a Party to the Convention.
Annex II

Examples of approaches to H13 by selected Parties

  A.
Canadian approach to H13 using leachate toxicity

1. The purpose of performing leachate extraction tests is to simulate what might happen if a waste is allowed to be disposed of in an unregulated fashion in a natural setting exposed to the elements. 
2. The leachate test is based on a model of co-mingled, non-hazardous and hazardous wastes at a ratio of 95:5, disposed of in an unregulated landfill. The scenario assumes that the toxic constituents contained in the waste are leached out of the waste matrix and enter the ambient environment. Once in the environment, these constituents are assumed to enter into the ground water and thereby reach a human receptor.
3. The list of toxic constituents and their associated regulated limits are based on the Canadian Drinking Water Quality Guidelines. The actual drinking water quality guideline values for the listed constituents is multiplied by a dilution attenuation factor (DAF), since the model has built in a certain level of attenuation of the toxic constituent as it moves through the soil into the ground water and there is a certain amount of dilution that occurs while the constituent is in the ground water before reaching the person drinking the water. In most cases, the DAF is 100 times the drinking water standard. In other words, the maximum concentration of the toxic constituent in the waste can be one hundred times the drinking water standard or less without posing a hazard to human health due to the dilution that takes place before the water is consumed.

4. The leachate test is performed on wastes that no longer meet the criteria for any of the hazard classes set out in the Canadian Transportation of Dangerous Goods Regulations, but which may still contain components that could be harmful to human health or the environment. The test method Canada uses is US EPA’s Toxicity Characteristic Leaching Procedure (TCLP), more commonly known as Method 1311 in the SW-846 “Test Methods for Evaluating Solid Wastes.” The contaminants and limit values used for the assessment are given in table 2.

Table 2: Minimum leachate concentration of contaminants from tested leachable hazardous waste

	Substance
	Leachate extraction concentration (mg/L)

	Aldicarb
	

0.9

	Aldrin + Dieldrin (the concentration shown in column 2 is for aldrin and dieldrin together)
	

0.07

	Arsenic
	

2.5

	Atrazine + N-dealkylated metabolites (the concentration shown in column 2 is for atrazine and N-dealkylated metabolites together)
	

0.5

	Azinphos-methyl
	

2.0

	Barium
	
  100.0

	Bendiocarb
	

4.0

	Benzene
	

0.5

	Benzo(a)pyrene
	

0.001

	Boron
	
  500.0

	Bromoxynil
	

0.5

	Cadmium
	

0.5

	Carbofuran
	

9.0

	Chloramines
	
  300.0

	Chlordane
	

0.7

	Chlorobenzene
	

8.0

	Chlorpyrifos
	

9.0

	Chromium
	
5.0

	Cresols (total of all isomers)
	
 200.0

	Cyanazine
	
1.0

	Cyanide
	
   20.0

	DDT (total of all isomers)
	
3.0

	Diazinon
	
2.0

	Dicamba
	
   12.0

	1,2-Dichlorobenzene
	
   20.0

	1,4-Dichlorobenzene
	
0.5

	1,2-Dichloroethane
	
0.5

	1,1-Dichloroethylene
	
1.4

	Dichloromethane
	
5.0

	2,4-Dichlorophenol
	
   90.0

	2,4-Dichlorophenoxyacetic acid
	
   10.0

	Diclofop-methyl
	
0.9

	Dimethoate
	
2.0

	2,4-Dinitrotoluene
	
0.13

	Dinoseb
	
1.0

	Diquat
	
7.0

	Diuron
	
   15.0

	Endrin
	
0.02

	Ethyl methyl ketone
	
 200.0

	Fluoride
	
 150.0

	Glyphosate
	
   28.0

	Heptachlor + Heptachlor epoxide (the concentration shown in column 2 is for Heptachlor and Heptachlor epoxide together)
	
0.3

	Hexachlorobenzene
	
0.13

	Hexachlorobutadiene
	
0.5

	Hexachloroethane
	
3.0

	Lead
	
5.0

	Lindane
	
0.4

	Malathion
	
   19.0

	Mercury
	
0.1

	Metolachlor
	
5.0

	Metribuzin
	
8.0

	1-Naphthyl-N-methyl carbamate
	

9.0

	Nitrate
	
 4,500.0

	Nitrate + Nitrite (the concentration shown in column 2 is for Nitrate and Nitrite together)
	
 1,000.0

	Nitrilotriacetic acid
	
   40.0

	Nitrite
	
 320.0

	Nitrobenzene
	
2.0

	Paraquat
	
1.0

	Parathion
	
5.0

	Parathion-methyl
	
0.7

	Pentachlorophenol
	
6.0

	Phorate
	
0.2

	Picloram
	
   19.0

	Pyridine
	
5.0

	Selenium
	
1.0

	Simazine
	
1.0

	Temephos
	
   28.0

	Terbufos
	
0.1

	Tetrachloroethylene
	
3.0

	Tetrachloromethane
	
0.5

	2,3,4,6-Tetrachlorophenol
	
   10.0

	Toxaphene
	
0.5

	Triallate
	
   23.0

	Trichloroethylene
	
5.0

	1,1,1-Trichloro-2,2-bis(p-methoxyphenyl) ethane
	
   90.0

	2,4,5-Trichlorophenol
	
 400.0

	2,4,6-Trichlorophenol
	
0.5

	2,4,5-Trichlorophenoxyacetic acid
	
   28.0

	2-(2,4,5-Trichlorophenoxy) propionic acid
	
1.0

	Trifluralin
	
4.5

	Trihalomethanes (Total)
	
   10.0

	Uranium
	
   10.0

	Vinyl chloride
	
0.2


   B.
Austrian approach to H13


The Austrian standard regarding hazard characterization of waste includes a list of waste it considers to be hazardous. The holder of the waste may prove on the basis of documented evidence that a waste on the list does not possess any of the characteristics listed in table 3. These characteristics are numbered according to the Annex III of Directive 91/689/EC on hazardous waste as applicable in the European Union. 

Table 3: Hazard characteristics applied in Austria

	1. Explosive (H1)
	The criterion H1 is regarded to be fulfilled by:

●
Wastes, classified as class 1in accordance with the ADR (European Agreement on the international transport of dangerous goods on road (ADR), Fed. Law Gaz. Nr 522/1973 as amended by Fed. Law Gaz. III 41/1997)

	2. Oxidizing (H2)
	The criterion H2 is regarded to be fulfilled by:

●
Wastes, classified as class 5.1 in accordance with the ADR.

●
Wastes, classified as class 5.2 in accordance with the ADR.

	3. Highly flammable (H3-A)


	The criterion H3-A is regarded to be fulfilled by:

●
Liquid Wastes with a flash point below 21° C.

●
Wastes, classified as class 2 and assigned with the letter F, TF, or TFC in accordance with the ADR.

●
Wastes, classified as class 4.1 in accordance with the ADR.

●
Wastes, classified as class 4.2 in accordance with the ADR.

●
Wastes, classified as class 4.3 in accordance with the ADR.

	4. Flammable (H3-B)


	The criterion H3-B is regarded to be fulfilled by:

●
Liquid Wastes with a flash point below 55° C.

	5. Irritant (H4)
	The criterion H-4 is regarded to be fulfilled by:

●
Wastes containing more than 10 per cent in mass of one or more substances to be labelled as irritant with R41 in accordance with the Chemical Legislation. 

●
Wastes containing more than 20 per cent in mass of one or more substances to be labelled as irritant with R36, R37, or R38 in accordance with the Chemical Legislation.

	6. Harmful (H5)
	The criterion H5 is regarded to be fulfilled by:

●
Wastes containing more than 25 per cent in mass of one or more substances classified as harmful in accordance with the Chemical Legislation. 


	7. Toxic (H6)
	The criterion H6 is regarded to be fulfilled by:

●
Wastes containing more than 0.1 per cent in mass of one or more substances classified as very toxic in accordance with the chemical legislation. 

●
Wastes containing more than 3 per cent in mass of one or more substances classified as toxic in accordance with the chemical legislation.

	8. Carcinogenic (H7)
 
	The criterion H7 is regarded to be fulfilled by:

Wastes containing more than 0,1 per cent in mass of one or more substances classified as carcinogenic (category 1 or category 2) in accordance with the chemical legislation. 



	9. Corrosive (H8)

	The criterion H8 is regarded to be fulfilled by:

●
Wastes containing more than 1 per cent in mass of one or more substances to be labelled as corrosive with R35 in accordance with the chemical legislation.

●
Wastes containing more than 5 per cent in mass of one or more substances to be labelled as corrosive with R34 in accordance with the chemical legislation. 

	10. Infectious (H9)
 
	The criterion H9 is regarded to be fulfilled by:

●
Wastes contaminated with dangerous pathogens in accordance with OENORM   S 2104 (edited 1st February 1999)

●
Wastes containing pathogens controlled under the Law of the prevention of animal diseases or containing pathogens to be controlled under other provisions of the veterinarian legislation. 

	11. Teratogenic (H10)

	The criterion H10 is regarded to be fulfilled by:

●
Wastes containing more than 0,5 per cent in mass of one or more substances classified as teratogenic (category 1 or category 2) in accordance with the chemical legislation. 

	12. Mutagenic (H11)

	The criterion H11 is regarded to be fulfilled by:

●
Wastes containing more than 0,1 per cent in mass of one or more substances classified as mutagenic (category 1 or category 2) in accordance with the chemical legislation. 

	13. Substances and preparations which release toxic or very toxic gases in contact with water, air or an acid (H12)
	The criterion H12 is regarded to be fulfilled by: 

●
Wastes which total content on at pH 4 releasable sulfides or cyanides exceed the following limit value:

S2- easily releasable
10,000 mg/kg DM

CN- easily releasable
1,000 mg/kg DM

	14. 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 (H13)
	The criterion H13 is regarded to be fulfilled by:

●
Wastes, exceeding the following limit values for the total content of pollutants:

I. Content, inorganic (aqua regia extract): 
Mercury
                             20
 mg/kg DM or 3,000 mg/kg DM 1
Arsenic 2, 3  
                        5,000
 mg/kg DM

Lead 2,3 
                      10,000
 mg/kg DM

Cadmium 2,3                         5,000
mg/kg DM

1 valid for solidified wastes containing insoluble sulfidic compounds 

2 not valid for vitrified wastes

3 not valid for stainless alloys

II. Content organic:
PAH            
              100 
mg/kg DM

PCB             
              100 
mg/kg DM

PCDD/PCDF                 10,000 
ng TE/kg DM 4

POX                                       1,000
 mg/kg DM

Hydrocarbons (mineral oil)20,000 
mg/kg DM 5
BTX              
              500 
mg/kg DM

Phenols (free) 
         10,000 
mg/kg DM

4 TE in accordance with the Ordinance on Air Emissions of Boilers, Fed. Law Gaz. Nr 19/1989 as amended by Fed. Law Gaz. II Nr 324/1997

5 not valid for asphalt and bitumen

●
Wastes with a leachate exceeding the following limit values in accordance with 

III. A and 

●
Liquids (concentrates) exceeding the following limit values in accordance with III.B:

Parameter                      III. A Leachate                          III. B Total content
Evaporation residue
100,000 
mg/kg DM
                         30,000
mg/L
pH

                     6 - 13
                                                   2–11.5

Antimony                        50  mg/kg DM                                      5 
mg/L
Arsenic
                     50 mg/kg DM 
                                      5 
mg/L
Barium
                   500 mg/kg DM
                                     50 
mg/L
Beryllium
                       5 mg/kg DM                                     0.5
mg/L
Boron
                1,000 mg/kg DM                                   100 
mg/L
Lead
                   100 mg/kg DM 
                                    10 
mg/L
Cadmium
                       5 mg/kg DM 
                                    0.5
mg/L
Chromium total 
     300 mg/kg DM                                     30 
mg/L
Chromium VI
       20 mg/kg DM                                       2 
mg/L
Cobalt
                   100 mg/kg DM
                                     10 
mg/L
Copper
                   100 mg/kg DM                                     10 
mg/L
Nickel 
                   500 mg/kg DM                                     50 
mg/L
Mercury 
                    0,5 mg/kg DM                                  0.05 mg/L
Selenium und
Tellurium as sum
        50 mg/kg DM                                      5 
mg/L
Silver
                      50 mg/kg DM
                                      5 
mg/L
Thallium 
                      20 mg/kg DM
                                      2 mg/L
Vanadium 
                    200 mg/kg DM                                    20 
mg/L
Parameter
III. A Leachate
III. B Total Content

Zinc 
                  1,000
mg/kg DM                                 100 
mg/L
Tin
                                1,000
mg/kg DM                                 100 
mg/L
Cyanide total 
        200
mg/kg DM                                    20
mg/L
Cyanide easily releasable   20
mg/kg DM                                      2
mg/L
S2-
                                   200
mg/kg DM                                    20
mg/L
F- 
                                   500
mg/kg DM                                    50
mg/L
NH4+
                10,000
mg/kg DM                               1,000
mg/L
NO2-
                 1,000
mg/kg DM                                  100
mg/L
Sum of Hydrocarbons  1,000 
mg/kg DM6, 7                                             100
mg/L
respectively                      50
mg/kg DM 6, 7                                                   ‑

PAH
                       0.5
mg/kg DM 7                                             0,05
mg/L
AOX
                     100
mg/kg DM
                                    10
mg/L
Phenols (as Index)
     1,000
mg/kg DM                                  100
mg/L
6 For wastes of Waste Code SN 31423, 31424, 54502, 54503 , and 54504 the limit value of 50 mg/kg DM applies

7 Leachate to be centrifuged, not filtered

	15. Ecotoxic (H14)
	The criterion H14 is regarded to be fulfilled by:

●
CFHCs, HCFHCs, HFHCs, FHCs, Halons

●
ecotoxic substances in accordance with Class 9, Number 11 or 12 ADR. 


Remarks: 
DM means dry mass






SN 31423: oil contaminated soil






SN 31424: other contaminated soil






SN 54502: drilling mud and waste containing crude oil






SN 54503: crude oil containing sludge






SN 54504: crude oil containing soil, excavation material, and demolition waste


CFHCs: chlorofluorohydrocarbons; HCFCs: partly halogenated chlorofluorohydrocarbons;


HFHCs: partly halogenated fluorohydrocarbons; FHCs: fluorohydrocarbons; 


PAH defined as six compounds:
fluoranthene (C16H10),






benzo[k]fluoranthene (C20H12),






benzo[a]pyrene (C20H12), 






benzo[g,h,i]perylene (C20H12),






benzo[b]fluoranthene (C20H12), 






indeno[1,2,3-c,d]pyrene (C20H12)



OENORM: national standard published by the Austrian Institute of Standards



OENORM S 2104: Wastes from medical institutions

Chemical Legislation means ECC Directive 67/548 as amended (Annex 1 of the directive lists the classified substances; at the moment there are 25. directives amending Annex 1, the latest review was directive 98/98/EC); the classified substances are listed in the so called “Österreichischen Stoffliste” (Austrian substance index). 

The leachate is to be produced in accordance with OENORM S 2115 Determination of the leaching capacity of waste with water (edited 1 July 1997). This Standard contains the following provisions: 24 h leaching (by shaking overhead with 6 rpm); s:l is 1:10; leaching medium is deionised water; solid wastes are to be crushed below 4 mm size; for the determination of organic compounds the separation of liquid and solid is done by centrifugation; for the determination of inorganic compounds the eluate is membrane filtered (0.45 µm).

Fed. Law Gaz: Federal Law Gazette (Bundesgesetzblatt)

C.
Australian limit values for certain metals 

The approach represented by Australia in the following paper (see appendix), which is included for information purposes, does not constitute a full assessment for H13 under Australian law; neither does it constitute an assessment for H13 only. However, it shows an approach including total concentration as well as concentration in leachate of certain metals that may be of use for Parties that wish to develop a national approach to H13. 
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Introduction
Environment Australia is responsible for the implementation and administration of the Hazardous Waste (Regulation of Exports and Imports) Act 1989 (the Act).  The Act implements Australia’s obligations under the Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their Disposal.

This paper has been prepared by Environment Australia on the basis of advice from the Hazardous Waste Technical Group.  The Group was established under the Act to provide advice to the Minister on the operation of the Hazardous Waste Act and related issues arising from Australia’s implementation of the Basel Convention. 
This paper is current as at August 2002 and updates and replaces all earlier guidance documents relating to whether wastes containing metals or metal compounds are regulated under the Act.  While all reasonable efforts have been made to ensure the information contained in this paper is correct, the Commonwealth accepts no responsibility for its accuracy or completeness and the paper does not replace or supersede the provisions of the Act.  Any suggestions on the content or clarity of the paper are welcome.

If you require further information on the Act, or this paper, please phone 02 6274 1411, facsimile 02 6274 1164 or email hwa@ea.gov.au.

SUMMARY

Metal-bearing wastes are considered to be hazardous wastes if they contain antimony, arsenic, beryllium, cadmium, lead, mercury, selenium, tellurium or thallium (the “Basel metals”) in concentrations that may damage human health or the environment.

Environment Australia uses two tests to determine whether a particular waste contains hazardous concentrations of these metals.  One test determines whether the waste is likely to release metals into the environment, while the other is designed to protect human health in the workplace.  For a waste to be considered non-hazardous, it must pass both tests, as described in Part A.

Part B contains four specific examples.

Part C describes the technical rationale for the tests.  

Purpose of this paper
The object of the Act is to ensure that human beings and the environment, both within and outside Australia, are protected from the harmful effects of hazardous waste.  Among other things, the Act regulates wastes containing any of the following nine metals and their compounds:

· antimony; antimony compounds;

· arsenic; arsenic compounds;

· beryllium; beryllium compounds;

· cadmium; cadmium compounds;

· lead; lead compounds;

· mercury; mercury compounds;

· selenium; selenium compounds;

· tellurium; tellurium compounds; and

· thallium; thallium compounds.
These may be referred to as Basel metals because they are regulated under the Basel Convention.  All wastes that contain Basel metals are presumed to be hazardous unless they do not possess any of the hazardous characteristics listed in the Act and the Convention.  The purpose of this paper is to explain how a particular waste, containing Basel metals, may be classified as hazardous or non-hazardous.

The paper is divided into three parts.  Part A describes how to answer four questions to classify a waste that contains Basel metals or metal compounds.  Part B contains four specific examples.  Part C explains the technical rationale for selecting the particular tests and values used in Part A.

The Act also regulates wastes containing other metal compounds, namely:

· metal carbonyls;

· hexavalent chromium compounds;

· copper compounds; and

· zinc compounds.

Wastes containing these compounds are not considered in this paper and separate advice should be sought from Environment Australia.
1. Note that hazardous wastes must not be diluted or mixed with other materials merely to reduce the concentration of Basel metals below the levels specified in this paper.
Part A.  Four questions to determine if a waste is hazardous
A decision tree, summarizing the four questions to determine whether a waste is or is not hazardous, is shown in Figure 1.

Figure 1.  Decision tree 


Question 1.  Is the waste a specified metal waste listed in Table 1?
The Act does not regulate the metal wastes that are listed in Table 1 (unless they contain other hazardous materials).

Table 1.  Specified metal wastes that are not regulated under the Act
	Clean, uncontaminated metal scrap, including alloys, in bulk finished form (sheet, plate, beams, rods, etc) of:

· Antimony scrap;

· Beryllium scrap;

· Cadmium scrap;

· Lead scrap (but excluding lead-acid batteries);

· Selenium scrap; and

· Tellurium scrap.

	Galvanising slab zinc top dross (>90% Zn) conforming to the specification for continuous line galvanising slab zinc top dross, described as “Seal” by the Institute of Scrap Recycling Industries of the United States (ISRI), as modified below: “Shall consist of unsweated zinc dross removed from the top of a continuous line galvanising bath, in slab form with a minimum zinc content of 90 per cent. Shall be free of skimmings.  Broken pieces under 5 cm in diameter shall not exceed 10 per cent of the weight of each shipment.”

	Galvanising slab zinc bottom dross (>92% Zn) conforming to the specification for continuous line galvanising slab zinc bottom dross, described as “Seam” by the Institute of Scrap Recycling Industries of the United States (ISRI), as modified below: “Shall consist of unsweated zinc dross removed from the bottom of a continuous line galvanising bath, in slab form with a minimum zinc content of 92 per cent. Shall be free of skimmings.  Broken pieces under 5 cm in diameter shall not exceed 10 per cent of the weight of each shipment.”

	Zinc die casting dross (>85% Zn) conforming to the specification for prime zinc die-cast dross, described as “Shelf” by the Institute of Scrap Recycling Industries of the United States (ISRI), as modified below: “Shall consist of metal skimmed from the top of pot of molten zinc die-cast metal.  Must be unsweated, unfluxed, shiny, smooth, metallic and free from corrosion or oxidation.  Should be poured in moulds or in small mounds.  Zinc shall be a minimum of 85 per cent.  Broken pieces under 5 cm in diameter shall not exceed 10 per cent of the weight of each shipment.”

	Hot dip galvanisers slab zinc dross (batch) (>92 % Zn) conforming to the specification for hot dip galvanisers slab zinc dross (batch process), described as “Scrub” by the Institute of Scrap Recycling Industries of the United States (ISRI), as modified below: “Shall consist only of galvanisers unsweated zinc dross in slab form from hot dip galvanising (batch process) with a minimum zinc content of 92  per cent and shall be free of skimmings and tramp iron.  Broken pieces under 5 cm in diameter shall not exceed 10  per cent of the weight of each shipment.  Material from continuous galvanising operation is not acceptable.”



Question 2.  Does the concentration of any Basel metal exceed the threshold value in Table 2?
Measure the concentration of each metal in the waste and compare the results with the threshold values in Table 2.  If the concentrations of all Basel metals do not exceed the threshold values in Table 2, the waste is considered non-hazardous as far as the Basel metals are concerned and no further tests are necessary.  If the concentration of any one Basel metal exceeds the threshold value, the waste may be hazardous and further analysis is required.

Advice on correct sampling procedures and dealing with variability in results should be sought from Environment Australia

Table 2.  Threshold values for Basel metals.  Wastes are considered non-hazardous if concentrations do not exceed these values
	
	Threshold value (mg/kg)

	Antimony
	6

	Arsenic
	14

	Beryllium
	14

	Cadmium
	4

	Lead
	20

	Mercury
	2

	Selenium
	20

	Tellurium
	See note 1

	Thallium
	6


Note 1.
Threshold values have not been set for tellurium, for reasons described in Part C.  Advice on waste containing tellurium should be sought from Environment Australia.

Question 3.  Does the concentration of any Basel metal exceed the maximum value in Table 3?
If the concentration of any Basel metal exceeds the maximum value in Table 3, the waste is considered hazardous and no further tests are necessary.

Table 3.  Maximum values for Basel metals (see note 1).  Wastes are considered hazardous if concentrations exceed one or more of these values
	
	percent (w/w)
	mg/kg (see note 2)

	Antimony (see note 3)
	0.25
	2,500

	Arsenic
	0.3
	3,000

	Beryllium
	0.1
	1,000

	Cadmium (see note 3)
	0.1
	1,000

	Lead (see note 3)
	0.5
	5,000

	Mercury
	1.0
	10,000

	Selenium
	1.0
	10,000

	Tellurium
	See note 4
	See note 4

	Thallium
	0.1
	1,000


Note 1.
Where the National Occupational Health and Safety Commission (NOHSC) has published a different value for a particular metal compound, that value should prevail over the general value listed here.  The full list published by NOHSC may be found at http://www.nohsc.gov.au/ohsinformation/nohscpublications/fulltext/techreports/nohsc10005_02.htm
Note 2.
Measurements may be expressed either on a dry weight or wet weight basis, depending on the nature of the material.

Note 3.
Values have been set by NOHSC for compounds of antimony, cadmium and lead, but not for the elements themselves.  For present purposes, the values set for most compounds have also been applied to concentrations of the elements themselves.

Note 4.
Values have not been set by NOHSC for tellurium or tellurium compounds.  Advice on waste containing tellurium should be sought from Environment Australia.

Question 4.  Does the concentration of any Basel metal in leachate exceed the maximum leachate value in Table 4?
If the concentrations of Basel metals lie between the threshold values in Table 2, but do not exceed the maximum values in Table 3, the waste is presumed to be hazardous.  However, Environment Australia may re-classify the waste as non‑hazardous if leaching tests demonstrate that the metals are unlikely to leach out of the waste in hazardous concentrations.

A waste may be classified as non-hazardous, as far as Basel metals are concerned, if the concentrations of metals in the leachate do not exceed the leachate trigger values in Table 4.

For the leaching test, Australian Standard AS 4439.3-1997 (Standards Australia 1997), class 3a, should be used.  An acceptable alternative is the Toxicity Characteristic Leaching Procedure (TCLP), which is generally used by Australian States and Territories to determine how a waste should be managed.  The TCLP is based on the test promulgated in 40CFR (US Code of Federal Regulation), part 261, Appendix II, and is incorporated as test method 1311 in the "Test Methods for Evaluating Solid Waste Physical Chemical Methods", SW-846.

Advice on correct sampling procedures and dealing with variability in results should be sought from Environment Australia

Table 4.   Maximum leachate values for Basel metals.  Wastes are considered hazardous if the concentrations of one or more metals exceed these values

	
	Maximum Leachate Value (mg/L)

	Antimony
	0.3

	Arsenic
	0.7

	Beryllium
	0.7

	Cadmium
	0.2

	Lead
	1

	Mercury
	0.1

	Selenium
	1

	Tellurium
	See note 1

	Thallium
	0.3


Note 1.
Maximum permitted levels have not been set for tellurium, for reasons described in Part C.  Advice on waste containing tellurium should be sought from Environment Australia.

Part B.  Specific examples
Four mining residues, A, B, C and D, contain arsenic, cadmium, lead, mercury and selenium.  Each one may be classified as hazardous or non-hazardous using the process described in this paper.







































Part C.  Technical rationale for the tests and values

Overall approach
Environment Australia uses two types of tests to determine whether a particular waste contains hazardous concentrations of Basel metals.  One type of test determines whether the waste is likely to release metals into the environment, while the other is designed to protect human health in the workplace.  For a waste to be considered non-hazardous, it must pass both tests.

Wastes containing metals or metal compounds have the potential to release them into the environment, where they may cause damage to human health and ecosystems.  This is most likely to occur if the waste comes into contact with liquids and generates toxic leachate.  Such contact with liquids may occur, for example, if waste is spilt during handling or in transport accidents, or if storage sheds are damaged, or if waste is stored in the open, or if waste is disposed of, with or without other wastes, in a landfill.  The potential to generate toxic leachate is estimated by using a leaching test, as described below.

Wastes containing metals or metal compounds also have the potential to damage human health through exposure in the workplace and the National Occupational Health and Safety Commission (NOHSC) has set concentration cut-off levels in the List of Designated Hazardous Substances (NOHSC:10005,1999).

The first step in the overall approach adopted by Environment Australia is to exclude the specified metal wastes listed in Table 1.  The Parties to the Basel Convention have agreed that these wastes are not regulated under the Convention.  

The second step is to determine whether the waste contains so little metal that it will always pass a leaching test.  The test uses 20 ml of leaching fluid per gram of waste so if, for example, a waste contains 20 mg/kg lead and it all leaches out, the concentration of metal in the leachate would be 20 mg per 20,000 ml, or 1 mg/L.  That is, the concentration of lead could not exceed the maximum leachate value in Table 4.  This calculation is the basis of the threshold values in Table 2.

If the concentration of metal exceeds the threshold values in Table 2, the next step would be to carry out a leaching test.  However, this would not be worthwhile if the waste passed the test but was still regulated under the NOHSC concentration cut-off levels.  So the third step is to determine whether the waste contains so much metal that it would be designated as hazardous in the workplace because it exceeds the maximum values in Table 3.

If the concentrations of metals fall between the threshold and the maximum values in Tables 2 and 3, the waste is presumed to be hazardous unless it passes a leaching test.  It is necessary to choose which leaching test and which leachate trigger values to use, and this is discussed in the remainder of this paper.

Choosing a leaching test
The rationale for the leaching test is that it must ensure that human health and the environment are protected under a realistic worst-case scenario.  Since metals leach more readily in acidic environments, this scenario is that wastes may be spilt, stored or disposed of in an acidic environment.  Leaching tests are most commonly used to manage wastes that are to be disposed of in landfills, where a combination of water and organic matter can create acidic conditions.  However, wastes can also come into contact with acidic environments if they are spilt or stored.  Just within Australia, for example, wastes could encounter:

· Acidic rain (pH 3.6–4.9) resulting from the presence of organic acids (such as formic acid) thought to be formed in the atmosphere by the photochemistry of organic compounds (such as isoprene) volatilised from terrestrial vegetation (reported from the largely pristine Alligator Rivers region by Noller et al. (1985));

· Acidic freshwater (pH 4.0–4.5) in the “first flush”, the first water to enter a billabong or lake at the start of the wet season (reported from the Magela Creek system by Hart and McKelvie (1986)); or

· Acidic topsoils, because from 1 to 3 million hectares of Australian agricultural land have extremely acidic topsoils (pH less than 4.3), between 11 and 21 million hectares have strongly acidic topsoils (pH 4.3–4.8), and 25 to 37 million hectares have moderately acidic topsoils (pH 4.8–5.5) (National Land and Water Resources Audit, 2001).
Use of an acid leachate also ensures that the leaching tests used by the Commonwealth under the Act are at least as stringent as the leaching tests used by State and Territory Governments to manage wastes within Australia.  This is important because the Australian Government has obligations, under Articles 8 and 9 of the Basel Convention, to take waste back and dispose of it in Australia if it cannot be processed as planned or was exported illegally.  Under the Act the Minister can meet these obligations by ordering exporters to take hazardous waste back and dispose of it in Australia.  The Minister may also make similar orders in respect of hazardous waste that was imported illegally.  Making these orders may not be possible if a waste is defined as hazardous by the relevant State or Territory, but not by the Commonwealth under the Act.

For these reasons, Australian Standard AS 4439.3-1997 (Standards Australia 1997), class 3a, should be used, or the Toxicity Characteristic Leaching Procedure (TCLP), as described in paragraph 17.

Maximum permitted concentrations for metals in leachate may be set in relation to specified water quality criteria after making allowance for dilution and attenuation.  Leaching tests are generally used in conjunction with a Dilution and Attenuation Factor (DAF) of 100, based upon modelling that indicates that leachate from a landfill will generally be diluted and attenuated about 100 times at the closest likely point of extraction of groundwater.



Choosing maximum leachate values
Maximum leachate values may be set by reference to water quality criteria to protect either drinking water, or aquatic ecosystems, or both.  The most recent water quality criteria available for Australia are the guidelines published by NHMRC/ARMCANZ (1996) for drinking water and by ANZECC/ARMCANZ (2000) for protection of aquatic ecosystems.  They are set out in Table 5.

Table 5:   Australian Water Quality Criteria
	
	NHMRC/
ARMCANZ drinking water ((g/L)
	ANZECC/ARMCANZ fresh and marine water (see note 1)

	
	
	freshwater (g/L
	marine (g/L

	Antimony
	3
	9 Sb(III)
	270 Sb(III)

	Arsenic
	7 
	24 As(III)

12 As(V)
	2.3 As(III)

4.5 As(V)

	Beryllium
	7 (see note 2)
	0.13
	0.13

	Cadmium
	2
	0.2
	5.5

	Lead
	10
	3.4
	4.4

	Mercury
	1
	0.6
	0.4

	Selenium
	10
	11 
	3 

	Tellurium
	See note 3
	See note 3
	See note 3

	Thallium
	3 (see note 3)
	0.03
	17


Note 1.
ANZECC/ARMCANZ trigger values for slightly to moderately disturbed ecosystems (95 per cent species protection with 50 per cent confidence)

Note 2.
No drinking water guideline has been set by NHMRC/ARMCANZ for beryllium.  A drinking water guideline value of 7 (g/L has been estimated here using the Provisional Tolerable Intake of 1 (g/kg/day derived by Di Marco & Buckett (1996) and the formula and assumptions used by NHMRC/ARMCANZ.

Note 3.
Concentration cut-off levels have not been set by ANZECC/ARMCANZ or NHMRC/ARMCANZ for tellurium or tellurium compounds.  Advice on waste containing tellurium should be sought from Environment Australia.

Note 4.
No drinking water guideline has been set by NHMRC/ARMCANZ for thallium.  A guideline of 3 (g/L has been estimated here using drinking water values that were developed for a number of thallium salts by Region 9 US EPA.  They all lie between 2.6 and 3.3 (g/L and have been rounded off to 3 (g/L.
Possible maximum permitted concentrations for Basel metals in leachate, based on the ANZECC/ARMCANZ and NHMRC/ARMCANZ water quality criteria and using a DAF of 100, are set out in Table 6.

Table 6.  Possible maximum leachate values for Basel metals, based on the water quality criteria in Table 5

	
	NHMRC/
ARMCANZ drinking water (mg/L)
	ANZECC/
ARMCANZ freshwater (mg/L)
	ANZECC/
ARMCANZ marine (mg/L)

	Antimony
	0.3
	0.9
	27

	Arsenic
	0.7
	1.2
	0.23

	Beryllium
	0.7
	0.013
	0.013

	Cadmium
	0.2
	0.02
	0.55

	Lead
	1
	0.34
	0.44

	Mercury
	0.1
	0.06
	0.04

	Selenium
	1
	1.1
	0.3

	Tellurium
	No value
	No value
	No value

	Thallium
	0.3
	0.003
	1.7


To decide which values to use, Environment Australia considered three principles:

· Maximum leachate values for Basel metals, used by Commonwealth, State and Territory Governments, should be broadly consistent with each other 

· Maximum leachate values for Basel metals should be based on sound scientific and technical principles.

· Maximum leachate values for Basel metals should ensure that both human health and the environment are protected.
All Australian jurisdictions use leachate limits that are based on drinking water criteria and a DAF of 100 to determine how hazardous wastes should be managed.  Three jurisdictions (Tasmania, Victoria and Western Australia) already use the NHMRC/ARMCANZ drinking water criteria.  Three jurisdictions (the Australian Capital Territory, New South Wales and Queensland) use limits that are based on US EPA leachate values.  South Australia uses a mixture of the criteria set by New South Wales and Victoria.  The Northern Territory has not formally adopted any criteria for leachate limits.

Sound scientific and technical principles underpin both the drinking water and the fresh and marine water quality criteria, but the principles are simpler and better established for the drinking water criteria.  They have a simpler end-point, protection of human health, which can be expressed as a single concentration based on extensive scientific information.  By contrast, the fresh and marine water quality trigger values are based on more complex derivations.  They are based mostly on data from single-species toxicity tests and they are assigned to one of three grades, described as high, moderate or low reliability trigger values, depending on the quantity and quality of the available data.  The trigger values are calculated at four different protection levels, 99 per cent, 95 per cent, 90 per cent and 80 per cent, where each level signifies the percentage of species that is expected to be protected.  The decision to apply a certain protection level to a specific ecosystem is the prerogative of local managers, but in most cases, the 95 per cent protection level trigger values should apply to slightly to moderately disturbed ecosystems.  However, higher or lower protection levels may be applied to reflect local circumstances.  It is important to note that the ANZECC/ARMCANZ trigger values are for application to receiving waters and are therefore varied to suit site-specific water quality parameters such as pH and hardness.

The question of which maximum leachate values should ensure that both human health and the environment are protected is discussed below for each metal in turn.  The fresh and marine water quality criteria are compared with the drinking water criteria



Antimony
Two forms of antimony are found in natural water: antimony (III) occurs under moderately oxidising conditions, whereas antimony (V) predominates in highly oxidising environments.  Most of the ecotoxicological data are for antimony (III), and hence the trigger values are for antimony (III).

A freshwater low reliability trigger value of 9 (g/L was derived for antimony (III) from fish data using an assessment factor of 1,000.  (Assessment factors (AF) are arbitrary multipliers that are applied as safety factors when there is uncertainty in the data.)  This figure should only be used as an indicative interim working level: collection of more data would assist in revision of this figure.

In the absence of sufficient marine data, a marine low reliability antimony (III) trigger value of 270 (g/L was derived using an application factor of 1000, for use only as an indicative interim working level.  Caution was advised if the freshwater figure is exceeded because the marine data are more limited.

The drinking water criterion for antimony, 3 (g/L, is lower than the trigger values for antimony (III) in fresh and marine waters, and use of the drinking water criteria should therefore ensure that the aquatic environment is also protected.



Arsenic
Several forms of arsenic occur in natural waters, depending upon the redox potential and pH, the two most common being arsenic (III) and arsenic (V).

For arsenic (III), a high reliability freshwater trigger value of 24 (g/L was derived using the statistical distribution method with 95 per cent protection.  For marine waters, an Environmental Concern Level of 2.3 µg/L was derived using an AF of 100.  This figure could be adopted as a marine low reliability trigger value, to be used only as an indicative interim working level.  Further review at a later revision may produce a more reliable trigger value.

For As (V), a freshwater high reliability trigger value of 12 µg/L was calculated using the statistical distribution method with 95 per cent protection.  This figure is above the chronic NOEC for one of the more sensitive algal species but was considered sufficiently protective for slightly-moderately disturbed ecosystems.  There were insufficient data to derive a reliable marine trigger value. A low reliability marine trigger value of 4.5 µg/L for As (V) was derived using an AF of 200 on the lowest NOEC (No Observable Effect Concentration) (200 was used because the limited data were chronic). This should be used only as an indicative interim working level.

The drinking water criterion for total arsenic, 7 µg/L, is lower than the high reliability trigger values for freshwater of 12 and 24 µg/L for As(V) and As(III) respectively.  However, it is higher than the low reliability trigger values for marine waters of 2.3 and 4.5 µg/L for As (III) and As (V) respectively.  Use of the drinking water criterion should protect biota in freshwaters but may not be protective of the marine environment, for which there are few data available.



Beryllium
The acute toxicity of beryllium to freshwater fish is dependent on water hardness, with higher toxicity in soft water.  Few acute data are available, however, and no chronic tests have been conducted with freshwater fish.  Based on these limited data, an Environmental Concern Level of 0.13 (g/L has been suggested for beryllium using an assessment factor of 1000. This figure should only be used as an indicative interim working level. There were no marine data.

The drinking water criterion for beryllium, 7 µg/L, is much higher than the environmental concern level of 0.13 µg/L.  Use of the drinking water criterion may not ensure that the freshwater environment is protected, but the available data for the freshwater environment are limited.



Cadmium
A total of 73 chronic data points were available for cadmium and were used to derive a high reliability freshwater trigger value of 0.2 (g/L for cadmium using the statistical distribution method at 95 per cent protection. This figure applies to a low hardness of 30 mg/L as CaCO3.

A total of 175 chronic data points comprising 8 taxonomic groups, were available for cadmium in the marine environment.  A high reliability marine guideline trigger value for cadmium of 5.5 (g/L was calculated using the statistical distribution method with 95 per cent protection.  Although the 95 per cent protection level is used in Table 5, ANZECC/ARMCANZ recommended that the 99 per cent protection level of 0.7 (g/L be used for slightly to moderately disturbed ecosystems to take bioaccumulation into account.

The drinking water criterion for cadmium, 2.0 (g/L, is higher than the trigger value for cadmium in freshwater, 0.2 (g/L, and higher than the 99 per cent protection level value of 0.7 µg/L that ANZECC/ARMCANZ recommended for use in marine waters.  The drinking water criterion may not be protective for freshwater ecosystems, nor for marine ecosystems if bioaccumulation is taken into account.



Lead
A high reliability freshwater trigger value for lead of 3.4 (g/L was calculated using the statistical distribution method at 95 per cent protection. This applies to waters of low hardness, 30 mg/L as CaCO3.  This figure was equal to the lowest single NOEC value but was less than the geometric mean for this species, and is considered acceptable for slightly to moderately disturbed ecosystems.  A marine high reliability trigger value for lead of 4.4 (g/L was calculated using the statistical distribution method with 95 per cent protection.

The drinking water criterion for lead, 10 (g/L, is higher than the trigger values for lead in fresh and marine waters, 3.4 and 4.4 (g/L respectively.  Because the freshwater and marine trigger values are high reliability values, there is a risk that use of the drinking water criterion would not be protective for ecosystems.



Mercury
A freshwater high reliability trigger value of 0.6 µg/L was calculated for inorganic mercury using the statistical distribution method with 95 per cent protection.  Although the 95 per cent protection level is used in Table 5, ANZECC/ARMCANZ recommended that the 99 per cent protection level of 0.06 (g/L be used for slightly to moderately disturbed ecosystems to take bioaccumulation into account.

A marine high reliability trigger value of 0.4 µg/L was calculated for inorganic mercury using the statistical distribution method with 95 per cent protection.  Although the 95 per cent protection level is used in Table 5, ANZECC/ARMCANZ recommended that the 99 per cent protection level of 0.1 (g/L be used for slightly to moderately disturbed ecosystems to take bioaccumulation into account.  The 99 per cent figure of 0.1 (g/L is the same as that recommended by Canada to protect human consumers of fish.

The drinking water criterion for mercury, 1.0 (g/L, is higher than the trigger values for mercury in fresh and marine waters.  Because the freshwater and marine trigger values are high reliability values, there is a risk that use of the drinking water criterion would not be protective for ecosystems.



Selenium
A freshwater high reliability trigger value of 11 µg/L was calculated for Se (total) using the statistical distribution method at 95 per cent protection.  Although the 95 per cent protection level is used in Table 5, ANZECC/ARMCANZ recommended that the 99 per cent protection level of 5 (g/L be used for slightly to moderately disturbed ecosystems to take bioaccumulation into account.  A marine low reliability trigger value of 3 µg/L was calculated for Se (total) using an AF of 100. This did not specifically consider bioaccumulation. 

The drinking water criterion for selenium, 10 (g/L, is lower than the trigger value for selenium in fresh water, 11 (g/L, but higher than the low reliability trigger value of 3 µg/L for marine water.  Use of the drinking water criterion should be protective for freshwater ecosystems but may not be protective for marine systems.



Thallium
A freshwater low reliability trigger value of 0.03 (g/L was derived from the Hyalella reproduction figure with an AF of 20 (because the data were chronic).  A marine low reliability trigger value for thallium of 17 µg/L was calculated from the crustacean figure using an assessment factor of 20 (chronic figure).  These figures should only be used as indicative interim working levels.

No drinking water criterion has been set by NHMRC/ARMCANZ for thallium but a guideline of 3 (g/L has been estimated here using drinking water values that were developed by Region 9 US EPA.  This guideline is higher than the low reliability trigger value for freshwater, but lower than the low reliability trigger value for marine water.



Conclusions
The greatest risk is that use of the NHMRC/ARMCANZ drinking water criteria would not protect ecosystems against cadmium, where the drinking water criterion is 10 times higher than the high reliability freshwater trigger value.  Similarly, the drinking water criteria for lead and mercury are up to two to three times higher than the high reliability trigger values for marine and fresh waters.  

The risk is much lower for antimony and arsenic, where the drinking water criteria are lower than the high reliability trigger values for freshwater.  For the remaining metals the data are too poor to enable firm conclusions to be drawn.

Taking all these considerations together, Environment Australia will continue to use, for the present, maximum leachate values for Basel metals based on drinking water criteria, as set out in Table 4.  This maximises consistency between Commonwealth, State and Territory Governments.

However, it is a matter of concern that for cadmium, lead and mercury, use of maximum leachate values based on drinking water criteria may not ensure that the environment is protected in marine and fresh waters.  The trigger values for these metals are all high reliability figures that are lower than the drinking water criteria.  Consideration should be given in future editions of this guideline to the use of the marine and fresh water values in place of the drinking water criteria for these three metals.
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D.
Costa Rican approach to H13



Costa Rica uses the following parameters to assess leachate. Wastes producing a leachate exceeding the limits are considered hazardous under Costa Rican legislation.
Table 7: Limits on concentrations of pollutants in leachate, Costa Rica
	Inorganic constituents
	Maximum concentration (mg/l)

	Arsenic

Barium

Cadmium

Chromium VI

Nickel

Mercury

Silver

Lead

Selenium
	5

                                  100  
1

5

5

   0.2

5

5

1


	Organic constituents
	Maximum concentration (mg/l)

	Acrylonitril

Chlordane

o-Cresol

m-Cresol

p-Cresol

(2,4-dichloro phenoxy) acetic acid

2,4 dinitrotoluene

Endrin

Heptachlor + Heptachlorepoxide

Hexachloroetane

Lindane

Metoxychlor

Nitrobenzene

Pentachlorphenol

2,3,4,6 Tetrachlorphenol

Toxaphenol
	5

        0.003

                                   200

                                   200

                                   200

                                     10

       0.13

       0.02

         0.008

  3

     0.4

10

  2

100

       1.5

        0.5


E.
Approach to H13 from Thailand 


Thailand uses an extraction method based upon the TCLP procedure from the United States Environmental Protection Agency. It evaluates the produced testing liquid on the parameters and limit values mentioned in the following table. Wastes producing extraction liquids exceeding this limit are considered hazardous according to H13.
Table 8: Limits on concentration of pollutants in extraction liquids, Thailand
	Parameter
	Concentration limit (mg/l)

	Arsenic (total)

Barium

Benzene

Cadmium (total)

Carbon tetrachloride

Chlordane

Chlorobenzene

Chloroform

Chromium (total)

Ortho-Cresol

Meta-Cresol

Para-Cresol

Cresol (total)

2,4-D

1,4-Dichlorobenzene

1,2-Dichloroethane

1,1-Dichloroethylene

Endrin

Heptachlor (and its epoxide)

Hexachlorobenzene

Hexachlorobutadiene

Hexachloroethane

Lead (total)

Lindane

Mercury (total)

Methoxychlor

Methyl ethyl ketone

Nitrobenzene

2,4-Nitrotoluene

Pentachlorphenol

Pyridine

Seleniu

Silver

Tetrachloroethylene

Toxaphene

Trichloroethylene

2,4,5-Trichlorophenol

2,4,6-Trichlorophenol

2,4,5-TP (Silvex)

Vinyl chloride
	   5

100

       0.5

    1

        0.5

          0.03

                                    100

   6

   5

200

200

200

200

  10

     7.5

       0.5

        0.7

         0.02

           0.008

          0.13

         0.5

      3

      5

          0.4

          0.2

      10

     200

         2

              0.13

     100

         5

         1

        5

            0.7

            0.5

            0.5

      400

           2

           1

              0.2


F.
WHO guidelines on drinking water quality


Drinking water standards have been used as starting point for the development of criteria for H13 in a number of countries. The WHO standards might therefore be suitable as a starting point for the development of a harmonized procedure for leachate assessment in the context of the Convention, should Parties decide that such harmonization is necessary. The following material provides an overview of the second version of the guidelines on drinking waster quality, published in 1998. WHO is working continuously on the improvement and elaboration of these guidelines and they may be amended over time. A third version of the guidelines is in an advanced stage of development. 


The parameters concerning bacteriological quality, substances and parameters in drinking water that may give rise to complaints from consumers and radioactive constituents have not been included in this overview because they may not be relevant for the development of criteria for the assessment of H13. The relevance to H13 of table 9, which includes values for disinfectants and disinfectant by‑products may be limited, since these substances are generally added in the process of the preparation of drinking water in view of the improvement of bacteriological quality.

Table 9: Inorganic parameters
	 
	Guideline value (mg/litre)
	Remarks

	Antimony
	0.005 (P)a
	 

	Arsenic
	0.01b (P)
	For excess skin cancer risk of 6 × 10-4

	Barium
	0.7
	 

	Beryllium
	 
	NADc

	Boron
	0.5 (P)
	 

	Cadmium
	0.003
	 

	Chromium
	0.05 (P)
	 

	Copper
	2 (P)
	Based on acute gastrointestinal effects

	Cyanide
	0.07
	 

	Fluoride
	1.5
	Climatic conditions, volume of water consumed and intake from other sources should be considered when setting national standards

	Lead
	0.01
	It is recognized that not all water will meet the guideline value immediately; meanwhile, all other recommended measures to reduce the total exposure to lead should be implemented

	Manganese
	0.5 (P)
	ATOd

	Mercury (total)
	0.001
	 

	Molybdenum
	0.07
	 

	Nickel
	0.02 (P)
	 

	Nitrate (as NO3-)
	50 (acute)
	

	Nitrite (as NO2-)
	3 (acute) 

0.2 (P) (chronic)
	

	Selenium
	0.01
	 

	Uranium
	0.002 (P)
	 


Table 10. Organic parameters

	 
	Guideline value (µg/litre)
	Remarks

	Chlorinated alkanes
	 
	 

	Carbon tetrachloride
	2
	 

	Dichloromethane
	20
	 

	1,1-dichloroethane
	 
	NAD

	1,2-dichloroethane
	30b
	For excess risk of 10-5

	1,1,1-trichloroethane
	2000 (P)
	 

	Chlorinated ethenes
	 
	 

	Vinyl chloride
	5b
	For excess risk of 10-5

	1,1-dichloroethene
	30
	 

	1,2-dichloroethene
	50
	 

	Trichloroethene
	70 (P)
	 

	Tetrachloroethene
	40
	 

	Aromatic hydrocarbons
	 
	 

	Benzene
	10b
	For excess risk of 10-5

	Toluene
	700
	ATO

	Xylenes
	500
	ATO

	Ethylbenzene
	300
	ATO

	Styrene
	20
	ATO

	Benzo[a]pyrene
	0.7b
	For excess risk of 10-5

	Chlorinated benzenes
	 
	 

	Monochlorobenzene
	300
	ATO

	1,2-dichlorobenzene
	1000
	ATO

	1,3-dichlorobenzene
	 
	NAD

	1,4-dichlorobenzene
	300
	ATO

	Trichlorobenzenes (total)
	20
	ATO

	Miscellaneous
	 
	 

	Di(2-ethylhexyl)adipate
	80
	 

	Di(2-ethylhexyl)phthalate
	8
	 

	Acrylamide
	0.5b
	For excess risk of 10-5

	Epichlorohydrin
	0.4 (P)
	 

	Hexachlorobutadiene
	0.6
	 

	Edetic acid (EDTA)
	600
	Applies to the free acid

	Nitrilotriacetic acid
	200
	 

	Dialkyltins
	 
	NAD

	Tributyltin oxide
	2
	 

	Microcystin-LR
	1 (P)
	Applies to total microcystin-LR (free plus cell-bound)


Table 11.  Pesticides

	
	Guideline value (µg/litre)
	Remarks

	Alachlor
	20b
	For excess risk of 10-5

	Aldicarb
	10
	 

	Aldrin/dieldrin
	0.03
	 

	Atrazine
	2
	 

	Bentazone
	300
	 

	Carbofuran
	7
	 

	Chlordane
	0.2
	 

	Chlorotoluron
	30
	 

	Cyanazine
	0.6
	 

	DDT
	2
	 

	1,2-dibromo-3-chloropropane
	1b
	For excess risk of 10-5

	1,2-dibromoethane
	0.4–15b (P)
	For excess risk of 10-5

	2,4-dichlorophenoxyacetic acid (2,4-D)
	30
	 

	1,2-dichloropropane (1,2-DCP)
	40 (P)
	 

	1,3-dichloropropane
	 
	NAD

	1,3-dichloropropene
	20b
	For excess risk of 10-5

	Diquat
	10 (P)
	 

	Heptachlor and heptachlor epoxide
	0.03
	 

	Hexachlorobenzene
	1b
	For excess risk of 10-5

	Isoproturon
	9
	 

	Lindane
	2
	 

	MCPA
	2
	 

	Methoxychlor
	20
	 

	Metolachlor
	10
	 

	Molinate
	6
	 

	Pendimethalin
	20
	 

	Pentachlorophenol
	9b (P)
	For excess risk of 10-5

	Permethrin
	20
	 

	Propanil
	20
	 

	Pyridate
	100
	 

	Simazine
	2
	 

	Terbuthylazine (TBA)
	7
	 

	Trifluralin
	20
	 

	Chlorophenoxy herbicides other than 2,4-D and MCPA
	 

	2,4-DB
	90
	 

	Dichlorprop
	100
	 

	Fenoprop
	9
	 

	MCPB
	 
	NAD

	Mecoprop
	10
	 

	2,4,5-T
	9
	 


Table 12. Disinfectants and disinfectant by-products 

	Disinfectants
	Guideline value (mg/litre)
	Remarks

	Monochloramine
	3
	 

	Di- and trichloramine
	 
	NAD

	Chlorine
	5
	ATO. For effective disinfection there should be a residual concentration of free chlorine of =0.5 mg/litre after at least 30 minutes contact time at pH <8.0

	Chlorine dioxide
	 
	A guideline value has not been established because of the rapid breakdown of chlorine dioxide and because the chlorite guideline value is adequately protective for potential toxicity from chlorine dioxide

	Iodine
	 
	NAD

	Disinfectant by-products
	Guideline value (µg/litre)
	Remarks

	Bromate
	25b (P)
	For 7 × 10-5 excess risk

	Chlorate
	 
	NAD

	Chlorite
	200 (P)
	 

	Chlorophenols
	 
	 

	2-chlorophenol
	 
	NAD

	2,4-dichlorophenol
	 
	NAD

	2,4,6-trichlorophenol
	200b
	For excess risk of 10-5, ATO

	Formaldehyde
	900
	 

	MX
	 
	NAD

	Trihalomethanes
	 
	The sum of the ratio of the concentration of each to its respective guideline value should not exceed 1

	Bromoform
	100
	 

	Dibromochloromethane
	100
	 

	Bromodichloromethane
	60b
	For excess risk of 10-5

	Chloroform
	200
	 

	Chlorinated acetic acids
	 
	 

	Monochloroacetic acid
	 
	NAD

	Dichloroacetic acid
	50 (P)
	 

	Trichloroacetic acid
	100 (P)
	 

	Chloral hydrate (trichloroacetaldehyde)
	10 (P)
	 

	Chloroacetone
	 
	NAD

	Halogenated acetonitriles
	 
	 

	Dichloroacetonitrile
	90 (P)
	 

	Dibromoacetonitrile
	100 (P)
	 

	Bromochloroacetonitrile
	 
	NAD

	Trichloroacetonitrile
	1 (P)
	 

	Cyanogen chloride (as CN)
	70
	 

	Chloropicrin
	 
	NAD


a (P) — Provisional guideline value. This term is used for constituents for which there is some evidence of a potential hazard but where the available information on health effects is limited; or where an uncertainty factor greater than 1000 has been used in the derivation of the tolerable daily intake (TDI). Provisional guideline values are also recommended: (1) for substances for which the calculated guideline value would be below the practical quantification level, or below the level that can be achieved through practical treatment methods; or (2) where disinfection is likely to result in the guideline value being exceeded. 

b For substances that are considered to be carcinogenic, the guideline value is the concentration in drinking-water associated with an excess lifetime cancer risk of 10-5 (one additional cancer per 100 000 of the population ingesting drinking-water containing the substance at the guideline value for 70 years). Concentrations associated with estimated excess lifetime cancer risks of 10-4 and 10-6 can be calculated by multiplying and dividing, respectively, the guideline value by 10.
In cases in which the concentration associated with an excess lifetime cancer risk of 10-5 is not feasible as a result of inadequate analytical or treatment technology, a provisional guideline value is recommended at a practicable level and the estimated associated excess lifetime cancer risk presented.

It should be emphasized that the guideline values for carcinogenic substances have been computed from hypothetical mathematical models that cannot be verified experimentally and that the values should be interpreted differently from TDI-based values because of the lack of precision of the models. At best, these values must be regarded as rough estimates of cancer risk. However, the models used are conservative and probably err on the side of caution. Moderate short-term exposure to levels exceeding the guideline value for carcinogens does not significantly affect the risk.

c NAD — No adequate data to permit recommendation of a health-based guideline value.

d ATO — Concentrations of the substance at or below the health-based guideline value may affect the appearance, taste, or odour of the water.

G.
Examples of test methods


The following test methods are used for the preparation of the liquids for testing by one or more Parties:
(a)
Australia: Toxicity characteristic leaching procedure. Australian Standard AS 4439.3 Class 3;

 (b)
Austria: Determination of the leaching capacity of waste with water (1July 1997): ÖNORM S2115;

 (c)
Canada: Canada uses the same method as the USA (see reference below);

 (d)  
Costa Rica: Decreto Ejecutivo No 27000-MINEA: La Gaceta No 124 de 29 junio de 1998;

 (e)  
European Union: prEN 14405 Up-flow percolation test for inorganic constituents

 (f)
EN 12457/1-4 Compliance leaching test for granular waste (L/S 2, 4 mm; L/S 10, 4 mm; L/S 2 and 8, 4mm; L/S 10, 10mm);

 (g)
Germany:   DIN 38414 (S4);

 (h)    Netherlands: NEN 7300 series (A number of these standards are available in English); and

 (i)     United States: Toxicity characteristic leaching procedure (TCLP) leach test and the Toxicity Characteristic (TC) regulation (see the US Code of Federal Regulations: 40 CFR 261.24). Available on paper, CD-Rom and on-line at the address: http://www.epa.gov/epaoswer/hazwaste/test/pdfs/1311.pdf
H.
Analytical testing methods 


The different parameters in the evaluation procedure require different types of analytical methods. There is extensive literature on the possibilities to analyse for specific parameters. The web-site of the United States Environmental Protection Agency mentioned above contains information on analytical test methods and guidance which test methods to chose for the different pollutants. In addition, other national standardization bodies can provide information on these types of tests. 

I.
European Union

ENV 12506 Analysis of inorganic constituents of solid waste and/or its eluate (major, minor and trace elements).
ENV 13370 Analysis of inorganic constituents of solid waste and/or its eluate (anions).

__________________












Residue D is hazardous





Question 3. The concentration of lead exceeds the maximum value in Table 3.





Question 2.  These concentrations exceed the threshold values for arsenic, cadmium, lead, mercury and selenium in Table 2.





Residue D contains 580 mg/kg arsenic, 27 mg/kg cadmium, 10,400 mg/kg lead, 110 mg/kg mercury and 370 mg/kg selenium.  Other Basel metals were below detection limits.  





Question 1. Residue D is not a specified metal waste listed in Table 1.





RESIDUE D





Residue C is hazardous





Question 4.  The concentrations of  cadmium and mercury  in leachate exceed the maximum leachate values in Table 4.





Leachate from residue C contains 0.57 mg/L arsenic, 1.1 mg/L cadmium, 0.1 mg/L lead, 0.3 mg/L mercury and 0.29 mg/L selenium.   Other Basel metals were below detection limits.  





Question 3. None of these concentrations exceeds the maximum values in Table 3.





Question 2.  These concentrations exceed the threshold values for arsenic, cadmium, lead, and mercury in Table 2.





Residue C contains 2,100 mg/kg arsenic, 610 mg/kg cadmium, 3,800 mg/kg lead, 45 mg/kg mercury and 7 mg/kg selenium.  Other Basel metals were below detection limits.





Question 1. Residue C is not a specified metal waste listed in Table 1.





RESIDUE C





Residue B is not hazardous





Question 4. None of the concentrations in leachate exceeds the maximum leachate values in Table 4.





Leachate from residue B contains 0.59 mg/L arsenic, 0.13 mg/L cadmium, 0.8 mg/L lead, 0.05 mg/L mercury and 0.41 mg/L selenium.  Other Basel metals were below detection limits.





Question 3. None of these concentrations exceeds the maximum values in Table 3.





Question 2. These concentrations all exceed the threshold values in Table 2.





Residue B contains 2,000 mg/kg arsenic, 900 mg/kg cadmium, 3,800 mg/kg lead, 95 mg/kg mercury and 8,000 mg/kg selenium.  Other Basel metals were below detection limits.





Question 1. Residue B is not a specified metal waste listed in Table 1.








RESIDUE B





Residue A is not hazardous





Question 2. None of these concentrations exceeds the threshold values in Table 2.





Residue A contains 12 mg/kg arsenic, 2 mg/kg cadmium, 6 mg/kg lead, 0.6 mg/kg mercury and 18 mg/kg selenium.  Other Basel metals were below detection limits.





Question 1. Residue A is not a specified metal waste listed in Table 1.





RESIDUE A





No





Yes





Yes





No





No





Yes





No





Yes





Waste is not hazardous





In a leaching test, as described in paragraph 17, does the concentration of any Basel metal in leachate exceed the maximum leachate value in Table 4








Waste is hazardous





Waste is hazardous





Does the concentration of any Basel metal exceed the maximum value in Table 3?








Waste is not hazardous





Waste is not hazardous





Does the concentration of any Basel metal exceed the threshold value in Table 2?








Is the waste a specified metal waste listed in Table 1?








� 	            Malaysia reported in 1998 the import of 1,017,000 tons of waste with reference to H13 as hazard characteristic. This has not been included in this overview. Malaysia has indicated that these wastes are controlled wastes in Malaysia, but not in the countries of export. The reference to H13 in these cases was not based upon the determination of these wastes as hazardous waste. The Republic of Korea reported in 1998 the export of 565,906 tons of waste with reference to H13 as hazard characteristic. This has not been included in this overview either. Some questions were posed to the Republic of Korea to get information why these wastes are considered to display characteristic H13. To date no reply has been received on these questions.


�  	          Only transports where the information on the H codes of the wastes were provided are taken into account. 


� 	The only case where Austria classified a waste hazardous according to H13 and Germany did not classify this material as hazardous concerned an export of slag from municipal waste incineration which was destined for construction purposes in Germany. 
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