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1.
Introduction

 LISTNUM  \l 7 
This document presents criteria for classifying wastes under the Basel Convention with regard to the Annex III hazard characteristic H10 Liberation of toxic gases in contact with air or water. A key goal of the Convention is to ensure the protection of human health and the environment from the impacts of transboundary movement and disposal of hazardous wastes. This means that people and the environment should be protected against potential adverse effects caused by the generation, transport, handling and disposal of wastes being transported between countries. The Convention defines hazardous waste as wastes that belong to any category in Annex I, unless they do not possess any of the characteristics in Annex III. Also other wastes considered hazardous by domestic legislation of a Party to the Convention is covered by the definition of hazardous waste for the purposes of the Convention. 

Classification of hazardous wastes according to the criteria included in the Annex III implies that the control measures of the Convention apply to the transboundary movement of these wastes. Proper waste classification is also the critical first step in ensuring safe waste management and disposal. Proper classification informs everyone associated with the waste about the hazards posed, and allows protective safety measures specific to the type of hazard posed to be instituted. If waste is not properly classified, it cannot be safely managed, because those responsible for its management will not know what protections are needed. Understanding waste hazards is critical to ensuring that wastes transported across borders are safely managed in receiving countries. This is particularly relevant for characteristic H10 due to the fact that wastes that possess this characteristic are very reactive and give off toxic gasses in contact with air and water. They should be handled, transported and disposed of with particular care due to this reactivity. 

 LISTNUM 
In determining the status of a waste under the Basel Convention reference is first made to Annexes VIII and IX of the Convention. These Annexes list wastes that have already been considered and classified by the Convention. Hazardous wastes appear in Annex VIII on list A, and non-hazardous wastes appear in Annex IX, on list B. In any particular case (e.g. a particular batch of waste, or waste generated by a particular generator or facility), the presence of a waste on either of the lists does not, however, preclude an assessment using the Annex III criteria, and reclassification of that particular waste on the basis of the assessment. The Annex III hazard characteristic would also be used to evaluate a waste not previously assessed by the Basel Convention. 

 LISTNUM 
Classification of waste according to its hazardous properties should be independent of local or regional conditions. The Basel Convention aims to control the transboundary movement of hazardous waste. Site specific analysis is inappropriate in that context because the result would be different classification determinations at different sites for the same waste, which would be confusing at best. Therefore the system of classification is based upon the principle of intrinsic hazard of the waste or its chemical constituents. 

 LISTNUM 
Annex III recognises that 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 his necessary in order to develop means to characterise potential hazards posed to man an/or the environment by these wastes. Standardised 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 in this Annex. In order to provide additional information and guidance regarding aspects for which little information was available, the Basel Convention started a program to correct such information in the form of a series of guidelines.  

 LISTNUM 
Under a mandate of the Conference of the Parties (COP) the Open-ended Working Group (and previously the Technical Working Group) prepared guidance documents on H6,2, H11, H12 and H13. These have been adopted on an interim basis and Parties have been invited to use them and to report on their experiences and any difficulties or obstacles they encounter, with a view to improving them as necessary. In its Decision VII-17 the COP requests the finalisation of the paper on H10 in time for a session of the Open-ended Working Group in 2005.  

 LISTNUM 
The classification system for waste must also be harmonized with international conventions for assessing and describing chemical hazard. That is, waste classification under the Basel Convention, in order to protect people and environments exposed to waste, must also be consistent with those conventions, so that both sending and receiving countries understand the hazards posed by the waste. The Globally Harmonized System of Classification and Labelling of Chemicals (GHS) provides a framework for such harmonization in terms of the first step of classification, or hazard identification. GHS provides a consistent foundation for hazard classification and communication for chemical substances and mixtures (defined as mixtures or solutions composed of two or more substances in which they do not react), which is intended to support the development of national chemical safety programs. While GHS itself does not address risk assessment or management, beyond hazard identification and communication, the GHS framework can be used as the foundation of a waste classification system. For wastes being transported across borders, the consistent classification and hazard identification by labelling supports the fundamental goals of the Basel Convention to ensure safe management of this waste.

 LISTNUM 
The information in this document is based upon a compilation of the results of a questionnaire sent to Parties by the Netherlands, comments of Parties and on work that was undertaken by the United Nations Subcommittee of Experts on the Globally Harmonized System of Classification and Labelling of Chemicals. 

2.
Scope and definitions
A.
Scope

 LISTNUM 
The scope of the current document is to derive criteria for defining the Annex III hazard characteristic H10 liberation of toxic gasses in contact with water or air and to create a practical tool for the classification of wastes with regard to this characteristic. These criteria are based upon the work developed under the GHS, with specific reference to the fact that waste typically occurs as a mixture of substances with (at least partly) unknown composition. Moreover, waste typically have a relatively low monetary value and therefore costly test methods for single batches of waste will typically be too costly and should therefore be limited if possible. To that end a stepwise procedure will be described to address this specific situation for classification of waste. The current stage of development of the criteria in this document already provides for a first tool that could be used in practise. However further development on certain aspects may be needed and should be included in future versions of the document as appropriate.

B. 
Definitions
 LISTNUM 
The hazardous characteristic H10 is defined in Annex III to the Convention:

‘Liberation of toxic gases in contact with air or water. Substances or wastes which, by interaction with air or water, are liable to give off toxic gasses in dangerous quantities. 

Toxic gasses may be (acute) poisonous, i.e. to cause death or serious injury or to harm human health if swallowed or inhaled or with skin contact (H6.1 of Annex III). The may also be delayed or chronic toxic, i.e. if inhaled or ingested or after penetration of the skin involve delayed or chronic effects, including carcinogenicity (H11 of Annex III).

Due to the nature of the characteristic H10 it can be assumed that inhalation is the most relevant exposure pathway. It can also be assumed that acute toxicity will be more relevant than delayed or chronic toxicity. However the other exposure pathways and delayed or chronic effects can not be totally excluded.

The characteristic H10 takes as a starting point that there is an interaction (chemical reaction) with air or water which releases the toxic gases. This therefore excludes wastes releasing volatile compounds in the air (e.g. volatile organic solvents) by simple evaporation. Also wastes generating non toxic but otherwise hazardous compounds after interaction with air or water are also excluded in this context. This may apply to wastes generating flammable gases e.g. hydrogen. For these wastes characteristic H4.3 of Annex III is of application.

It is important to note that within the EU system of classification of hazardous waste a similar characteristic exists. This is included in the hazardous waste directive (number 91/689/EEC) as characteristic H12 and defined as ‘substances and preparations which release toxic or very toxic gases in contact with water, air or an acid. The scope of the characteristic in the EU is somewhat wider than in the Basel Convention due to the inclusion of release of gases in contact with acids. These differences are, however, rather limited in practice and in  particular in relation to waste management. Certain substances that liberate toxic gases in contact with water do this in a two-step reaction. The first step is the formation of an acid and the second step the liberation of the gas. Such substances would also liberate this gas in direct contact with an acid. Also it should be borne in mind that wastes may be landfilled and it is not uncommon that under normal the landfill conditions relatively low pH values are obtained. Therefore it is assumed that the differences between the EU system and the Basel system will be limited in practice and also mild acid environments (e.g. till pH 4) are also included in the assessment scenario for H10. 

3.
Assessment strategy
 LISTNUM 
Classification of a waste in terms of its hazard characteristics is based on a tiered approach with the following steps:

(a)
Initial assessment based on lists of hazardous and non-hazardous waste as included in Annexes VIII and IX; 

(b)
Assessment based on knowledge of the composition of the waste and its content of hazardous chemicals;

(c)
Tests.

 LISTNUM 
The first step of the strategy is to determine whether the hazardous properties of the waste have already been evaluated according to the Basel Convention and appears on either the Annex VIII (hazardous wastes) or Annex IX (non-hazardous waste). Inclusion of a waste in Annex VIII IX does not preclude an assessment using the Annex III criteria. The Annex III characteristics may be used to demonstrate that a waste included in Annex VIII does not exhibit any of the Annex III characteristics. Inclusion as non hazardous waste is only valid insofar the waste does not contain Annex I material to an extent causing them to exhibit an Annex III characteristic. 
 LISTNUM 
If a waste does not appear on either of the abovementioned Annexes an evaluation according to the other steps is conducted. This includes two further steps in order to make use as far as possible of known / identified H10 substances and of knowledge of the origin and composition of the waste to limit the number of tests necessary for the assessment. Therefore the following approach is developed:
(a)
First check whether the composition of the waste is known; if so, check the substances with existing lists of substances which are classified as having characteristic H10 (see Appendix A). Whenever the concentration is above the limiting concentration (usually a concentration of > 0,5% w/w
; determined by using standard analytical tests), the waste must be classified as H10 waste.
(b)
Whenever the composition of the waste is unknown and it cannot be excluded to be an H10 waste, tests can be performed in order to determine the composition of the waste. 
Before testing, analysis of the ‘history’ of the waste
 can provide valuable information on the likely composition of the waste. 

A first test will be, testing the release of HCN- H2S- or HCl gas whenever the waste is suspected to include cyanides, sulphides, chlorides or chlorosilanes.

A second test will be, testing for the presence of one (or more) of the known H10 substances in the waste and for their concentrations. The gas forming capacity of the waste-sample is at this stage not explicitly tested; the function of the test is primarily to show the presence of one or more H10-substances. 

A third test-method is based on determining the gas-forming capacity of the waste after contact with water and air. Following this test, the gas will be analysed and checked for its possible toxicity (information retrieved form literature or acute toxicity tests). 
 LISTNUM 
The stepwise procedure is illustrated in figure 1:
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Figure 1: Scheme for the identification and classification of H10-wastes


Known composition waste

 LISTNUM 
Whenever the composition of the waste is known of described in detail, it is usually possible to identify and characterise the waste as having property H10 or not. This characterisation is based on the identification of the presence of one or more substances in the waste included in the list of H10-substances. Such a list is included in Appendix A. The concentration of these substances in the waste should exceed established limit values. These limit values have not yet been established fully for all those substances but are usually in the range of 0,5% w/w. However, in case of doubt tests should be performed. Due to the relatively limited experience with identification of H10 wastes it is also recommended to do tests on waste in which combinations of different H10 substances are found.

Waste with unknown composition

 LISTNUM 
As indicated in figure 1, a waste of unknown composition can most likely be identified and classified according to the following scheme.
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Figure 2. Identification and classification of wastes of unknown composition

 LISTNUM 
Determination of the history of the waste
Determining the history of the waste can be of help for identification and classification of the waste. Certain industrial processes can be identified as potentially resulting in waste with characteristic H10. This may be the case for certain wastes from the photographic industry and surface treatment of metals (e.g. etching, cleaning, degreasing and hot dip galvanising). Some information about waste with characteristic H10 has been derived form the information provided by Parties to the Secretariat of the Basel Convention under Article 13 and has been included in Appendix C. 

 LISTNUM 
Analysis of the composition of the waste
If the information concerning the waste is limited and not sufficient to classify the waste on the basis of that information a number of tests could be applied. The type of tests applied may depend on the information that is already available for the particular batch of waste or for the type of waste to be assessed. 

Whenever it is expected that cyanides or sulphides are present in the waste a test for release of these two substances may be sufficient.

Analytical testing for the presence of certain H10 substances  (Appendix A) may provide information on the basis of which the waste can be classified. 

If no or very limited information on the composition and origin of the waste is available  testing of the release rate of toxic gasses can be tested. References to test methods for such tests are included in Appendix B. 

4.
Conclusions and recommendations
 LISTNUM 
The information included in this guidance document is based upon information provided by a limited number of Parties and other organisations. The assessment strategy presented in the document should be seen as a first guidance document to provide a practical approach. This approach may need further completion and refining when additional information becomes available.  

 LISTNUM 
In particular the following aspects may require further development: 

(
For the time being no specific reference is made to exclude release of toxic gasses (e.g. H2S) due to biological (rotting) processes of organic material. Typically these processes only occur under very specific circumstances and with a relatively low reaction speed. It is therefore unlikely that this would generate toxic gasses in hazardous quantities but currently there is insufficient information to decide to exclude such processes completely from the scope of this guidance document.   

(
Information about additional substances that possess the H10 characteristic.

(
Information about de minimis levels of presence of such substances and limit values for testing.

(
Information about behaviour of wastes containing several substances in low concentration.

(
Test protocols for release capacity

Appendix A. Substances classified as having the property of toxic gas production in contact with water and air

From a number of sources substances that liberate toxic gasses in contact with water and air have been identified. These sources include the databases of the European Commission on chemicals, maintained by the European Chemicals Bureau in ISPRA (IT), information collected by the OECD
 and the information provided by Parties to the Netherlands during the preparation of the discussion documents on H10. 

The substances listed in this Annex constitutes an indicative list of pure substances that, if present in waste concentrations above threshold limits render the waste hazardous. This list may be updated if additional information becomes available. 

At this stage there is not sufficient information available to establish clear de minimis levels for presence of these substances in mixtures of substances or in waste. Such information might be added to the document as it becomes available. For the time being it is being assumed that mixtures will be tested.

Part 1.
 Substances classified in the US (Source US Emergency Response Guidebook)

Water-Reactive Materials Which Produce Large Amounts of Toxic Gas(es) When in Contact with Water.

	Name substance

Name
	Gas liberated

Produced
	LC50
(ppm)

	Dimethyldichlorosilane
	HCl
	3124

	Methyldichlorosilane
	HCl
	3124

	Methyltrichlorosilane
	HCl
	3124

	Trichlorosilane
	HCl
	3124

	Trimethylchlorosilane
	HCl
	3124

	Phosphorus pentasulfide
	H2S
	712

	Calcium phosphide
	PH3
	22

	Sodium hydrosulfite
	H2S
	712

	Sodium hydrosulfite
	SO2
	2520

	Aluminum phosphide
	PH3
	22

	Lithium amide
	NH3
	7338*

	Magnesium aluminum phosphide
	PH3
	22

	Sodium phosphide
	PH3
	22

	Stannic phosphide
	PH3
	22

	Acetone cyanohydrin
	HCN
	71

	Potassium cyanide
	HCN
	71

	Sodium cyanide 
	HCN
	71

	Zinc phosphide
	PH3
	22

	Acetyl bromide
	HBr
	2860

	Acetyl chloride
	HCl
	3124

	Allyl trichlorosilane, stabilized
	HCl
	3124

	Aluminum bromide, anhydrous
	HBr
	2860

	Aluminum chloride, anhydrous
	HCl
	3124

	Amyltrichlorosilane
	HCl
	3124

	Antimony pentafluoride
	HF
	1300

	Benzoyl chloride
	HCl
	3124

	Bromine pentafluoride
	Br2
	310

	Bromine pentafluoride
	HF
	1300

	Bromine trifluoride
	Br2
	310

	Bromine trifluoride
	HF
	1300

	Butyltrichlorosilane
	HCl
	3124

	Chlorine trifluoride
	Cl2
	293

	Chlorine trifluoride
	HF
	1300

	Chloroacetyl chloride
	HCl
	3124

	Chlorosulfonic acid
	HCl
	3124

	Chromium oxychloride
	HCl
	3124

	Fluorosulfonic acid
	HF
	1300

	Octyltrichlorosilane
	HCl
	3124

	Phosphorus pentachloride
	HCl
	3124

	Phosphorus trichloride
	HCl
	3124

	Phosphorus oxychloride
	HCl
	3124

	Silicon tetrachloride
	HCl
	3124

	Sulfur chlorides
	H2S
	712

	Sulfur chlorides
	HCl
	3124

	Sulfur chlorides
	SO2
	2520

	Sulfur trioxide
	H2SO4
	470

	Oleum
	H2SO4
	470

	Sulfuryl chloride
	H2SO4
	470

	Sulfuryl chloride
	HCl
	3124

	Thionyl chloride
	HCl
	3124

	Thionyl chloride
	SO2
	2520

	Titanium tetrachloride
	HCl
	3124

	Acetyl iodide
	HI
	2860

	Calcium hydrosulfite
	H2S
	712

	Calcium hydrosulfite
	SO2
	2520

	Phosphorus oxybromide, molten
	HBr
	2860

	Magnesium diamide
	NH3
	7338*

	Magnesium phosphide
	PH3
	22

	Potassium phosphide
	PH3
	22

	Strontium phosphide
	PH3
	22

	Trichloroacetyl chloride
	HCl
	3124

	Iodine pentafluoride
	HF
	1300

	Phosphorus pentabromide
	HBr
	2860

	Boron tribromide
	HBr
	2860

	Lithium nitride
	NH3
	7338*

	Uranium hexafluoride, fissile
	HF
	1300

	Uranium hexafluoride, non-fissile
	HF
	1300

	Chlorosilanes, n.o.s.
	HCl
	3124

	Chlorosilanes, flam., corr, n.o.s.
	HCl
	3124

	Chlorosilanes, corrosive, n.o.s.
	HCl
	3124

	Chlorosilanes, wtr-rctv, flam., corrosive, n.o.s.
	HCl
	3124

	Aluminum phosphide pesticide
	PH3
	22

	Metal alkyl halides, n.o.s.
	HCl
	3124

	Aluminum alkyl halides
	HCl
	3124

	Chlorine dioxide, hydrate, frozen
	Cl2
	293


                         * RTECS (US HHS, 1986) value is 4000 ppm based on rat data.  

                            The CGA (1995) value is 7338 ppm.

Part 2.
Substances classified in the EU

Within the EU information about the properties of substances collected under the requirements of the chemicals legislation. It is collected by the European Commission and included in databases which are maintained by the European Chemicals Bureau. In these databases the following substances are identified with risk phrases. For the characteristic H10 the Risk phrase R-29 (contact with water liberates toxic gas) is the most relevant.  

Most of the substances classified under R29 are also included in the (more comprehensive) list of the US Emergency Response guidebook with two exceptions: 

Phosphoryl trichloride

3,5-dichloro-2,4-difluorobenzoyl fluoride

In the Slovak Republic a number of substances are identified as possessing characteristic H10. These are mostly included into the list of the US but some contain more general categories of substances. The list of the Slovak Republic is therefore represented as a whole.

Phosphides of less noble metals (Ca3P2)

Halogen acids of sulphur (HSO3Cl) and halogenides of sulphur acids (SOCl2, SO2Cl2)

Chlorosilans (SiCl3H)

Halogenides of silicon, boron, bismuth and other emelmets (SiCl4, SiF4, Bcl3, BiCl3, S2Cl2, SCl4)

Alkali arsenides

Phosphides of alkali metals, alkaline earth metals and aluminium (Ca3P4, Mg3P2)

Halogenides of phosphorus type PX3 and PX5
Sulphides of phosphorus (P4S3, P4S10)

Boranes, boron halogen components (BX3) and sulphide of boron (B2S3)

Isocyanides and diisocyanides (hexamethylen-1,6-diisocyanide, toluene-2,4-diisocyanide)  

Appendix B. References to test methods

A.
Analytical testing methods

The assessment strategy includes in certain steps the use of analytical test methods to identify the presence of H10 substances from Appendix A or the analysis of gasses liberated in release tests. There is extensive literature on analytical testing. Some references are included here, but also other National Standardisation bodies can provide information on these types of test.

On the web-site of the US EPA information on analytical test methods and guidance on which test methods to chose for different pollutants can be found on the address: 

http://www.epa.gov/epaoswer/hazwaste/test/main.htm
However it should be noted that the U.S. guidance on testing and evaluating cyanide- and sulfide-bearing wastes (presented in Chapter 7 of U.S. EPA manual SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods) has been found to be technically flawed (it is not adequately protective).  The U.S. EPA is currently developing a proposal to remove the guidance from the SW-846 manual.  This guidance should not be relied upon in elaborating H10.

B.
Gas release tests
A number of Parties have provided references to test methods for the testing of release of gasses (e.g. ÖNORM S 2119 from Austria). The United Kingdom has includes in its Technical Guidance Note regarding the determination of hazard characteristics the following test method for measuring SO2 evolving from waste in contact with an acid. This may be a useful model for developing test methods for the evaluation of the liberation of other gasses.

A known weight of the sample, approximately 10 g, is placed in the reaction vessel. 250 mls of 3% hydrogen peroxide in 0,1 ml sodium hydroxide are placed in an absorbing flask. The apparatus is connected together and nitrogen passed through the system. 50 mls approximately 5 molar hydrochloric acid is introduced via a dropping funnel. After one hour the content of the absorbing flask is made up to 500 ml.  A portion of this is then removed, acidified, place in an ultra sonic bath to displace oxygen, made up to a known volume and analysed by ICP/OES against a sulphate standard. 

This method gives a concentration of SO2 evolved in mg/l. the result is calculated to obtain a volume of gas liberated by a litre of waste. When looking at a reaction with acids, the toxic components of the total gas evolved could be quite small. The method has been devised specifically to determine; firstly, whether the waste releases toxic or very toxic gas (H12
) and secondly, the actual concentration of sulphur dioxide evolved. For liquid wastes the reaction is going rapid. Where sufficient gas is obtained in one hour to make it special
, the initial rate of gas production would be expected to be very high.

Appendix C. Information on transboundary movement of waste with indication of hazard characteristic H10
The reporting system of the Basel Convention is established under article 13. The information is submitted to the SBC in an agreed format. For transboundary movement this format includes information about the hazard characteristic of the waste subject to transboundary movement. The data of the SBC are therefore a source of information about wastes which are considered to exhibit the property H10. 

The datasets on reported import and export of hazardous wastes and other wastes for the years 1999, 2000 and 2001 were analysed to identify transboundary movements of wastes that possess property H10. The information from EU Member Countries was checked to assure that they reported the hazard characteristics according to the numbering of the Basel Convention and not according to the EU numbering.

This review is an illustration of cases in which the reporting Party provided information about the that the waste might liberate toxic gasses. It does not provide an comprehensive picture. Wastes that are generated inside a Party and treated domestically are not reported. Some parties did not transmit information about their transboundary movements and others did not include information about the hazard properties of the wastes they report on. In some cases this property was one of the properties mentioned, in combination with other properties (e.g. liberation of flammable gases and corrosivity).

The number of reported transboundary movement involving waste with property H10 is rather limited. On 31 movements were reported with the mention of H10 as hazard characteristic in the period 1999 – 2001. The total amount of waste involved in these movements is approximately 165,000 metric ton. This represents less than 0,5% of all the reported transboundary movements. Also only a limited number of parties report imports or exports of waste with characteristic H10. There are only reported movements from Canada, Denmark, France, Slovak Republic, Spain, Turkey and the United Kingdom. This is an indication that the characteristic H10 is not very common in waste.

The types of waste for which H10 is mentioned as characteristic can not always be fully assessed on the basis of the information provided in the reporting format. The column mentioning a reference to  Annex VIII or IX was not yet filled in for the data for 1999 – 2001. A number of observations can be made. Relatively often metal containing wastes (e.g. Y31
: waste containing lead or lead compounds are mentioned; Y23 zinc compounds) as well as inorganic cyanides (Y33) and acids (Y34) are mentioned.  The waste treatment of these wastes include often physico-chemical treatment (D9)
 or recycling/reclamation of metals and metal compounds (R4).
_______________

�








( 	UNEP/CHW/OEWG/4/1.


� The knowledge regarding de minimis levels for H10 substances in mixtures is not yet well developed. The concentration limit of 0,5% w/w is based on experience with a limited number of substances. In case of doubt a release test as described in the next step should be done.





� The history of the waste may consist of information regarding the type of waste, the generating process or industry etc. 


� OECD, Environment , Health and Safety Publications. Series on Testing and Assessment No 41, March 2003.


� H12 refers to the EU hazard characteristic equivalent to H10 under the Basel Convention.





� The UK legislation refers to hazardous waste as being ‘special waste’. In this context the term special waste is equivalent to hazardous waste as defined under the Basel Convention.


� The Y-code refers to the categories of waste in Annex I of the Convention.  





� The R and D codes refer to the methods of disposal of the waste as included in Annex IV of the Convention. 
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