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Peat dominated catchments in the uplands of northern Europe provide the source of drinking water for millions of EU citizens. Over the past two decades the concentration of dissolved organic carbon (DOC) in some of these source waters has more than doubled and continues to rise (Freeman et al., 2001). There is increasing evidence to suggest that the process is being driven by environmental changes such as a decline in acid deposition (Monteith et al. 2007), combined with rising temperatures, increased frequency of drought and changes in the seasonal distribution of rainfall. 
The increase in the level of DOC reaching water treatment works has major implications for human health. Organic matter in raw water is only partially removed by conventional treatment using inorganic coagulants, and what remains may react with disinfectants forming potentially toxic disinfection by-products such as trihalomethanes (THMs), haloacetic acids (HAA) or haloacetonitrile (HAN), all of which are now recognised to adversely affect human health (Bull et al 1995). As DOC concentrations rise water treatment works face an increasing challenge to deliver drinking water of acceptable environmental standards, and particularly sufficiently low levels of disinfection by products (Lightowlers 2001).
Environmental change threatens to exacerbate the current serious situation with respect to the quality of drinking water in European regions with organic-rich soils, but prediction of future changes in water quality is limited by our understanding of environmental processes and knowledge of their health implications. This proposal will address these gaps in our knowledge. The student will train in analytical chemistry and will identify the effect of predicted changes in DOC quality and quantity on the fate of pollutants and the production of disinfection by-products during water treatment. 

Measurement of THM formation potential (THMFP) is a standard test, where water is buffered at pH 7, dosed with an excess of chlorine and held for 7 days at 25ºC (APHA, 1992). Analyses for THMs will be carried out by standard method of headspace analysis (Dietz, 1979) using a gas chromatograph fitted with a mega bore, thick film capillary column (30 m, 100% dimethyl polysiloxane, μ = 7.0 µm) and an electron capture detector. This method provides clean analyses for the four main THMs with typical LODs of well below 1 μg L-1 in all cases (Freeman and Holliman, 2008). Halonitriles will be analyzed by liquid-liquid extraction followed by GC-ECD; a method giving detection limits ca. μg L-1 (Oliver, 1983). Haloacetic acids (HAAs) are more difficult to analyse due to their polarity. Thus, HAAs will be analysed by liquid-liquid extraction followed by derivatization to methyl esters (H2SO4/methanol) and then headspace solid-phase microextraction (SPME) followed by GC-ECD with detection limits < 1 μg L-1 for most HAAs (Urbansky, 2000; Sarrión et al., 2000).  This PhD studentship will investigate THMFPs using a range of DOC qualities and quantities predicted by models of climate change developed by NERC research grant associated with this studentship.
The PhD student will also study the THMFP of selected model compounds from Table 1. The compounds will be chosen based on their functional groups to pinpoint functionalities vulnerable to oxidative chlorination (see Table 2) but also to identify and quantify the disinfection by-products (by GC-ECD, 500 MHz NMR and HPLC-MS). Targets chosen will also ensure a range of compounds are assessed to fully inform computer modelling development. 
Table 2:- Selected Model Compounds for THMFP and subsequent chemical analysis

	Model
	Chemical name
	Functionalities

	Ibuprofen
	2-(4-isobutylphenyl)-propionic acid
	Aromatic + carboxylic acid

	Diuron
	3-(3,4-dichlorophenyl)-1,1’-dimethylurea
	Aromatic + amide 

	Atrazine 
	1-chloro-3-ethylamino-5-isopropylamino-2,4,6-triazine
	Triazine + amine

	Triclosan
	5-chloro-2-(2,4-dichlorophenoxy)phenol
	Aromatic + hydroxyl + ether

	Pyrene
	Benzo(d,e,f)phenanthrene
	Aromatic

	Muscone
	(R)-3-methylcyclopentadecanone
	Aldehyde + alkyl
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