The application of a mixing approach to untangling urban groundwater chemistry in Birmingham, England
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[bookmark: _Hlk172114639]The process of urbanisation has a profound effect on the composition of groundwater beneath urban areas by introducing new sources of recharge. Wellwater differs from groundwater as it is a mixture of water from different depths, thus making interpretation of the source difficult. Identification of different recharge sources relies on the source having a unique chemical signature. Traditional methods use solute mass balance to quantify the contribution of recharge sources. However, this application is held back by its inability to cope with a large number of potential sources. Carrera et al (2004) developed a software package, MIX, which enables the user to approximate the mixture based on combinations of potential sources whose compositions varies. MIX has been applied to Barcelona region but is yet to be extensively applied to another urban area. Our work is aimed at extending experience of the software application, achieved by studying the Birmingham Triassic sandstone aquifer to identify sources and proportions of sources for wellwater samples. A synthetic data set was trialled to confirm software functionality before the Birmingham data was applied. The methodology applied to the Birmingham data set is as follows; (i) Potential source identification, (ii) Selection of marker species, (iii) Defining the hydrochemical composition of potential recharge sources, and (iv) Computation of mixing ratios. The preliminary results of the analysis performed on the data set suggest that total recharge contribution from the sources are (i) sewer leakage, (ii) mains leakage & paved area, (iii) made ground, (iv) metal working, (v) fertilizers and (vi) de-icing salt is highly variable. However, mains leakage and made ground were the dominant contributors. Regarding marker species, chloride, sulfate, and nitrate behaved quite conservatively. Boron, however, did not.
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