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1	Introduction
Direct discharges from mining considered in this factsheet are only from former mines. Typically, such sources are in the form of abandoned non-coal mine levels and adits, and occasionally mine shafts. The direct discharges from mining include measurable (volume and concentrations) discharges only, other diffuse discharges are not accounted for. Discharges or losses of pollutants as a result of operational mining activities are supposed to be reported under the E-PRTR Regulation as Annex I Activities: 3 (a) Underground mining and related operations or 3 (b) Opencast mining and quarrying. They are not included here.
For this factsheet we only consider metals defined as priority substances under the WFD: cadmium (Cd), lead (Pb), nickel (Ni) and mercury (Hg). 

Direct discharge is the emission directly into the surface water bodies. In this pathway also loads as a result of natural background of metals are included, because significant metal fluxes are from areas with ore deposits and these deposits were (or are) also extracted. However, metal flux from ore deposits without mining are lower than from abandoned mines. Another important factor is acidification, because acid water dissolves metals from rocks. The contribution of diffuse (indirect) mine water pollution, particularly during high flow conditions, are not included, but they can be significant.

2	Calculation methods
The calculation approach used was from Environment Agency UK documents (Prioritisation of abandoned non-coal mine impacts on the environment) and it was adapted for this general document. It is not possible to use any European emission factor due to specific conditions in Member States. In case of too many abandoned mines it is not necessary to calculate metal fluxes from all of them, but we need to identify the catchments with potential significant metal discharges from mining. 
We can use monitored metal data in surface water and/or information about abandoned non-coal mines – the combination of both is the best option. We should select the catchments with relevant metals above limit of good status/potential with confirmed former non-coal mines. The next step should be to calculate metal flux from the mines, so if too many catchments were selected, we could use another prioritisation – e.g. catchments with existed negative impact to biological quality elements and/or human health.
The metal flux from the abandoned mines should be calculated from concentration data and flow-rate. The water flow can be measured or estimated on the basis of the amount of precipitation. The monitoring should be under varying hydrological conditions, but preliminary sampling and analysis campaign is recommended during baseflow conditions (if feasible).    
More detailed information is on https://www.gov.uk/government/publications/prioritisation-of-abandoned-non-coal-mine-impacts-on-the-environment.
Data about the content of metals in subsoils and water are available in the Statistical data from Geochemical Atlas of Europe - a geochemical baseline across Europe (FOREGS) and can be used as a rough information about how much of metals could be leached from former mines. Because mines are situated in the areas with higher content of metals in rock, percentile 90 seems to be better than median or mean. However, if countries did not include these specific areas into the FOREGS data, the value can be underestimated for historical mines.

3	Conclusions
The simple estimation of emissions from former mining in surface waters is very difficult due to specific conditions in Member States. In this pathway also loads as a result of natural background of metals are included, because significant metal fluxes are from areas with ore deposits and these deposits were also extracted. However, metal flux from ore deposits without mining are lower than from abandoned mines. The best option, how to calculate total metal flux from former mining is to monitor concentrations of metals and flow rate in the most significant areas. If the data is missing, the European and national data sets of metal content in subsoils and water are available. This information can be used to estimate emissions from historical mining, but without monitored data it will be a rough approximation only.
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