










SUMMARY 

The reaction of chlorine with naturally occurring organic matter present in raw water 
sources can result in the formation of chlorinated organic byproducts. There is concern 
that consumption of such byproducts over a long period of time may lead to adverse 
effects on health. To date, only trihalomethanes (THMs), which are commonly produced 
during water treatment, are regulated in the UK and elsewhere. The need to control THMs 
has led to modifications of treatment practice and extensive monitoring. However, other 
byproducts exist and it is important to make an assessment of these. Evidence suggests 
that haloacetic acids, particularly dichloroacetic acid (DCA) and trichloroacetic acid 
(TCA), could be important byproducts. Insufficient information exists on the occurrence 
of this class of chemicals in UK chlorinated drinking waters, their stability, factors 
affecting their formation and, importantly, any implications for water supply and 
regulations. Consequently, an assessment of the occurrence and implications of haloacetic 
acids in UK water supplies was undertaken. 

A reliable analytical method for low levels of haloacetic acids in drinking water was 
developed. Laboratory studies have been carried out to investigate the effect of pH, 
chlorine dose and reaction time on DCA and TCA formation. The stability of DCA and 
TCA in the distribution system and on boiling was also investigated. A survey of DCA 
and TCA levels in UK drinking waters was carried out. Investigations were also 
undertaken on the formation and occurrence of bromoacetic and bromochloroacetic acids. 

DCA and TCA were detected in all of the drinking waters analysed (12 sites) in the 
ranges: DCA, 0.9 - 62.2 ug 1-l; TCA, 0.3 - 85.6 ug 1-l. Increased chlorine dose and 
reaction time both resulted in an increase in DCA and TCA formation in laboratory 
chlorination experiments. pH at chlorination had a marked effect on the concentration of 
TCA formed (reduced at higher pH), but no discernible effect on DCA formation. Both 
DCA and TCA concentrations decreased within two distribution systems sampled, but a 
uniform decrease was not always observed and the factors controlling the stability of 
DCA and TCA in the distribution were not clear. TCA concentrations were substantially 
reduced on boiling (through decarboxylation to form chloroform), whereas DCA levels 
increased significantly (thought to arise from hydrolysis of chlorinated precursors). Low 
levels of tribromoacetic and bromochloroacetic acid were detected in one drinking water 
sample. Laboratory investigations revealed that relatively high levels of bromoacetic 
acids could be formed in the presence of high bromide levels, though probably not at the 
bromide levels found in most UK water sources. The possibility of significant 
concentrations of the chlorobromoacetic acids being produced on chlorination remains. 

DCA and TCA are common in UK drinking waters where chlorination is used for 
disinfection. Related substances such as monochloroacetic acid and bromo and 
bromochloro analogues are also found during chlorination but less data are available on 
these compounds. However, the levels are likely to be much lower than those of DCA and 
TCA. In terms of their widespread occurrence and the levels found, DCA and TCA can 
be compared with THMs, which are currently regulated. There are no regulations relating 
to the haloacetic acids at present. However, WHO guidevalues of 50 and 100 pg 1“ for 
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DCA and TCA respectively will appear in 1993, In addition, the US EPA will set 
standards for individual or total haloacetic acids (or both). Based on the data available, in 
terms of the UK position, DCA and TCA concentrations in most chlorinated waters 
would be below the WHO guidevalues, but levels in some waters could exceed either the 
DCA or TCA guidevalue (or both). If a total parameter were adopted (e.g. 100 pg 1-l as 
with the THMs) then more exceedances could occur, particularly as the contribution of 
other haloacetic acids, such as bromochloroacetic acid, would have to be included. 

Where high levels of DCA and TCA are being produced, there would seem to be some 
possibility of reducing the concentrations produced through modification of the treatment 
process. One such option for reducing TCA levels would be by increasing the pH at 
chlorination, though this would have to be offset against possible increased production of 
other byproducts (e.g. THMs). 
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