Characterisation of mining waste: scope

From waste characterisation to waste management One major objective of waste characterisation is to contribute to a sustainable and safe management of mining waste facilities (MWFs). Specific dispositions are applicable to:

-extraction waste (waste rock) dumps, mostly in rock heap form, and -processing waste dumps, mostly as layered fine-grained (tailings) dams, depending on waste characteristics ("Category A mining waste"). From waste characterisation to waste management: Criteria for determining the classification of waste facilities

Item Requirement Details 1

Background information

Should provide basic information on the background and objectives of the extractive operation, for example:

-prospecting, extraction and/or processing activities;

type and description of method of extraction and process applied nature of the intended product.

Technical Requirements for Waste Characterisation

Item Requirement Details 2 Geological background of deposit to be exploited

Information on the units to be exposed and which will be the source of the waste. Details required include:

• nature of surrounding rocks, their chemistry and mineralogy, including hydrothermal alteration of mineralised rocks and barren rocks;

• nature of deposit, including mineralised rocks or rock-bearing mineralisation;

• mineralisation typology, chemistry and mineralogy, including physical properties such as density, porosity, particle size distribution, water content, covering worked minerals, gangue minerals, hydrothermal newly-formed minerals;

• weathering and supergene alteration from the chemical and mineralogical point of view. Details on all wastes to be generated from prospecting, extraction and processing, including:

• origin of the waste in the extraction site and the process generating that waste such as prospecting, extraction, milling, concentration;

• total quantity of extractive waste to be produced;

• description of the waste transport system;

• description of the chemical substances to be used during treatment;

• classification of the waste according to the LOW, including identification of hazardous properties; and

• type of intended waste facility, final form of exposure of the waste and method of deposition of the waste into the facility. Characterisation methods for mining waste in Europe

Characterisation methods include: > those explicitly required by the MWD for assessing the hazardous or inert character of each waste > those aimed at MWFs management > those aimed at a good understanding of the geological environment of the MWFs, and therefore playing a significant role in the effectiveness of MWF design, and risk analyses.

> The applicability of characterisation methods outside Europe is also desirable, as it contributes to the sustainability of the mineral supply chain.

Can they really be applicable elsewhere ? 

  to assess the inert or hazardous character of waste, in relation with the Directive and following a General Guidance still under elaboration. HW: Definition closely derived from the definition of hazardous waste in the Waste Directive (91/689/EEC) IW: Specific definition (MWD, appendix II, and Decision 2009/359/EC) NINHW: No definition: what is neither HW nor IW NINHW needs appropriate management too

"

  Category A or B mining waste facilities) Adequate and comprehensive characterisation programs may be expensive and time-consuming They may however allow significant savings in the MWF construction and operation Finding out later that a MWF was inadequately built is even more expensive A waste facility shall be classified under category A if: a failure or incorrect operation, e.g. the collapse of a heap or the bursting of a dam, could give rise to a major accident, on the basis of a risk assessment taking into account factors such as the present or future size, the location and the environmental impact of the waste facility; or it contains waste classified as hazardous under Directive 91/689/EEC above a certain threshold; or it contains substances or preparations classified as dangerous under Directives 67/548/EEC or 1999/45/EC above a certain threshold.

•

  for sulphide-containing waste, static or kinetic tests should be carried out in order to determine acid-rock drainage and metal leaching over time.

  waste according to activity which generated them Some of the following substances may be found in mining waste, due to present or past extraction machinery or processing reagents (refs in Annex I): 5. residue from substances employed as solvents 6. halogenated organic substances not employed as solvents excluding inert polymerized materials 7. tempering salts containing cyanides 8. mineral oils and oily substances (e.g. cutting sludges, etc.) 9. oil/water, hydrocarbon/water mixtures, emulsions 10. substances containing PCBs and/or PCTs (e.g. dielectrics etc.) 11. tarry materials arising from pyrolytic treatment (e.g. still bottoms, etc.) 15. pyrotechnics and other explosive materials

  Inert and hazardous waste: physical properties

	Inert and hazardous waste: self-ignition properties
	Carbonate, salt or sulphate content pyrrhotite occurrence yes yes Known as self-ignitable: coal,	Exposure to hydrolysis or chemical reaction (AMD) no no Non-disintegrable waste yes yes Exposure to rain, runoff or discrete water flow no Accessibility to water: fractures, permeability Sulphide > 1% yes no no Pyrrhotite > pyrite yes yes Dissolution compromises rock cohesion Disaggregation, particles washed out Non-ignitable waste Porosity calorific value, according to ISO 15170, no or grain air oxygen to waste yes or coal specific approaches (physical & size hydraulic properties (surface area, heteroge-porosity, moisture content, conductivity), neity => access of mineralogical and chemical analysis)	Disintegration or dissolution hazard Self-ignition hazard
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Characterisation of mining waste: nomenclature August 2011 BRGM Environment & Process Objectives of CEN/TC 292 WG8: Characterisation of waste from the extractive industry Accompany Europe in waste management through the standardisation of nomenclature, standardized tests required for waste characterisation Develop and provide standards describing procedures to determine the characteristics of waste, including waste behaviour. Assist Europe in its regulatory effort on waste and secondary raw materials => This includes sampling, pre-treatment, leaching properties, determination of total content of species, determination of sum parameters, assessment of ecotoxicity, proposition of test reports and subsequent terminology.

Characterisation of mining waste: standards

Types of hazardous waste according to activity which generated them

The following substances may be found in mining waste, according to the commodity mined (refs in Annex II), and may render it hazardous when they have the properties described in Annex III: