
Executive Summary 
 
Background 

Drinking water disinfection by-products (DBPs) are formed when a disinfectant reacts with 
natural organic matter and/or bromide/iodide present in a raw water source (Stevens et al., 
1976).   Trihalomethanes (THMs) and haloacetic acids (HAAs) are the two most prevalent 
classes of DBPs and are regulated by the US Environmental Protection Agency (USEPA 
1998) as well as being subject to World Health Organisation (WHO) guidelines (WHO, 2006) 
due to their potential health risk. In the UK, DBP concentrations must be kept as low as 
possible without compromising the effectiveness of the disinfection.  In addition, a prescribed 
concentration of 100 µg L-1 has been set for the sum of the concentrations of the four THMs 
measured at the consumers tap.  A HAA9 standard was proposed in a document submitted 
to the European Union (Cortvriend, 2008) but recently the Commission has announced it 
does not propose to amend the standards in the Directive.    
 

There are nine brominated and/or chlorinated HAAs in total and they are, with THMs, a 
major group of DBPs found in chlorinated and chloraminated supplies.  The USEPA (1998) 
have set a MCL of 60 µg L-1 for HAA5 (mono-, di-, trichloroacetic acid, mono-, dibromoacetic 
acid) and the WHO has established guideline values for MCAA and TCAA at 20 µg L-1 and 
200 µg L-1 respectively and a provisional guideline value for DCAA at 50 µg L-1  (WHO, 
2011).   

Research objectives 

The aim of the research reported here was to gather more robust data on levels of HAAs in 
drinking water by conducting a representative survey of HAA levels in drinking water in 
England and Wales. Specific objectives were to:  

• produce a literature review investigating HAA concentrations, and factors affecting 
HAA formation, in drinking water; 

• devise, organise and undertake a seasonal survey of 20 water treatment works 
across England and Wales for concentrations of HAA9 and other key water quality 
parameters;      

• devise, organise and undertake a survey of HAA9 concentrations in 10 selected 
distribution systems identified as having the highest HAA concentrations in final 
waters from the above;  

• produce a final report of the findings of the literature review and sampling surveys 
and identify possible implications for waters supplies should a HAA9 standard be set;   

• develop recommendations for future research. 

Approach 

To approach taken to meet the objectives of this 24 month long project was to combine both 
practical and literature investigations, firstly to better understand the current knowledge on 



HAA occurrence and formation but to also provide more extensive recent data on the levels 
of HAAs in final and distribution water samples here in England and Wales.   

Literature review 

HAA analysis, occurrence, precursor material, behaviour in distribution systems and possible 
predictors of HAA formation have been reviewed. HAA occurrence surveys have reported 
concentrations ranging from single figures up to the hundreds of µg L-1 but the median 
values tend to be in the range 20-40 µg L-1.  The precursors for HAAs are complex and 
varied. However, it is known that precursor material for DCAA is different from that which 
forms TCAA and THMs, and also that particular amino acids and carboxylic acids can act as 
significant HAA precursors. In distribution systems the fate of HAAs is complex and evidence 
shows that concentration can rise as well as fall. A major reason for this is that HAAs are 
biodegradable and given the right conditions and materials they can be rapidly biodegraded 
in the distribution system. The analysis of HAAs can be time consuming and costly; 
methylation followed by GC/ECD is the most widely used method. 

 
Sampling survey 
 
For this study 20 sites were selected to investigate HAA occurrence.  The selection criteria 
included water treatment works (WTWs) with (i) different water sources (ii) different 
treatment processes and (iii) different disinfection practices. The results of this survey 
showed concentrations of HAA9 to be consistently low at all WTWs (maximum 28.9 µg L-1 
with a median of 12.5 µg L-1) and in all but one distribution system (ranging 8.0 - 74.8 µg L-1 
with median 20.8 µg L-1).  Interestingly the levels of HAA9 were though found to increase in 7 
of the 9 distribution systems tested, only in those using chloramination did it stay steady.   

Conclusions 

This project set out to gather information and a robust data set on levels of HAAs in drinking 
water and to look at implications of this data for England and Wales.   HAAs were found in all 
the waters tested but at consistently low levels, only in one case were HAA5 levels above the 
US MCL of 60 µg L-1 and no HAA9 samples were above 80 µg L-1 (Cortvriend, 2008).  The 
research did show that there is a need to better understand the behaviour of HAAs in 
distribution systems, as in 7 of the 9 distribution systems surveyed here the levels increased, 
including a threefold increase in one.   

 


