












I. INTRODUCTION 

In recent years there has been increased concern over potential adverse 

health effects attributable to the organic matter present in drinking water. 

This concern has resulted from the development of sophisticated analytical 

instrumentation capable of providing detailed information on the nature of 

the organic matter present, and growing evidence that long-term exposure 

to quite low concentrations of organic chemicals could lead to chronic 

disease (1). The increasing tendency in the UK to draw supplies from water 

sources known to be polluted with industrial and domestic effluent (Z), 

potentially containing a great variety ‘of organic micropollutants, intensifies 

the general desire for information on the nature of organic matter in the 

derived potable water in order that some assessment of the risk to public 

health may be attemptedd3). 

It is known from bulk parameter measurements, e. g., COD, TOC, that river- 

derived drinking water supplies contain organic matter usually in the range 

2 to 20 mg/l and it is anticipated that this material is highly complex and 

contains very many components of man-made and natural origin. Its qualitative 

analysis is exceedingly difficult owing to its complexity and the minute amounts 

of components present. It also seems likely that no more than 20% of the total 

organic matter present can be investigated satisfactorily with even the most 

complex and advanced analytical instrumentation. However, in spite of this 

limitation it is important that fundamental studies are initiated and this fraction 

of the organic matter is investigated with such instrumentation. The most 

applicable analytical technique by far is based upon a coupled gas chromatograph- 

mass’ spectrometer system (GC-MS). 

A contract was awarded to the Water Research Association (now part of the Water 

Research Centre) by the Department of the Environment in 1971 for research 

into the identification of organic compounds in river water. The objective of 

the research was ‘to apply the technique of mass spectrometry to the problem 

of characterising and measuring organic substances in water. 1 Progress in 

the early stages of the programme involving purchase and commissioning of a 
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mass spectrometer and familiarisation with the technique was slow. An 

important step was taken in 1974 with the purchase of a data processing 

system which enabled both an increased throughput of work and a more thorough 

interpretation of the data obtained. An important point is that the work funded 

by DOE complemented and extended a project funded by WRA and later WaC 

which had the following objective; ‘to develop g e n era1 methods for the assess- 

ment and isolation of trace organic pollutants in water and specific methods 

for contaminants of particular interest’. The relevant aspects of this work 

were concerned with techniques for extraction, preconcentration, fractionation 

and derivatization of samples and their examination by gas liquid chromatography. 

Much of the early work on both projects was concerned with methodology and it 

is only comparatively recently that a systematic study of some raw and treated 

waters was possible. This has involved the examination of situations where 

water sources containing a high proportion of wastewater were being treated 

for public supply purposes. The results enable an appraisal to be made of the 

effectiveness of the treatment processes and an evaluation of the quality of the 

water passing on to supply. 

The research covered by the DOE contract terminated at the end of March 

1977s and is being reported in a two-part report. In this the first report 

the development of techniques for isolating and identifying organic compounds 

in drinking water by.combined gas chromatography mass spectrometry 

instrumentation is de scribed. The report incorporates all of the relevant 

aspects of the WRC funded work on the preliminary stages of analysis as 

well as the DOE funded work on GC-MS-DP examination. The second part 

of the report will. be concerned with the results obtained by applying the 

techniques developed to the examination of selected raw and treated waters. 

* The work is being continued as a part of a new programme under the title, 

‘Health aspects of organic compounds in drinking water’. 
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