


































































































































































SUMMARY OF KEY POINTS FROM SEMINAR 

D. Miller, WRc plc, Henley Road, Medmenham, Marlow, Buckinghamshire, SL7 2HD, UK 

The seminar dealt with five key areas: 

- Formation of by-products 
- Health risks 
- Remedial measures 
- Standards and legislation 
- costs 

Formation of by-products 

I. The principal problems with disinfection by-product (DBP) formation occur with surface waters, although occasion- 
ally treatment of groundwaters can cause problems. The UK’s high proportion of supplies from surface water rank it 
among the top four in the EC. 

2. Data on occurrence of DBPs comes from laboratory and field investigations. In the laboratory, the state of development 
of analytical techniques determines the number of compounds found. Field data are still limited. 

3. The DBPs found depend on a combination of raw water quality and disinfectants/oxidants used. With chlorine alone, 
reaction with organic substances leads to the formation of the well known THMs. In addition upwards of 20 other 
chlorinated compounds have beendetected. When bromide is present, an additional 8- 10 brominated species have been 
detected, resulting in 10 groups of compounds in all. 

4. The use of ozone results in the formation of aldehydes, keto-acid, peroxides and epoxides. These may be removed by 
filtration and biological treatment, but can reform on final chlorination. 

5. When bromide is present in the raw water, the use of ozone can result in the formation of bromate, which is of concern 
because of its classification by WHO as a genotoxic carcinogen with potentially low limits in drinking water. 

6. WHO have set guideline values for I5 by-products, with a further 8 requiring more data prior to any guidelines being 
proposed. There is some possibility of narrowing this down to a few key parameters for monitoring purposes, but there 
is not uniform scientific agreement on this approach, 

Health risks 

7. The essential task is to consider both the microbiological and the chemical risks. Microbiological risks affect all ages 
and have an instant effect but, in developed countries, medication is available. Chemical risks inspire more fear. affect 
later life, are additional to a high existing background, but have limited medical remedies. 

8. UK figures on water-borne disease show a good track record, with around 200 cases per annum, but no deaths in 50 
years. Figures for the USA are different, with a higher incidence of illness and a positive death rate. 

9. For chemicals there are considerable uncertainties in estimating risks. For all but genotoxic carcinogens, there is a 
considerable margin of safety even when limits are exceeded. For genotoxic carcinogens there is a theoretical risk at 
all concentrations, but this is probably considerably overstated. 
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10. Even accepting the risk model estimates. perspective is needed in assessing the possibility ofadditional cancers against 
the existing background. The epidemiological studies of Morris ef al applied to the UK suggest an addition of 1.4% 
to cancer cases from water. However, estimates using the risk model with 8 genotoxic substances at the IO-” risk level 
for a lifetime give an addition of 0 to 0.02%. 

1 I. There is some uncertainty about whether a real balance exists between microbiological and chemical risks, because 
this suggests that measures to reduce chemical risks automatically increase microbiological risks. This seems doubtful. 

12. An all important question is public perception. Scientific justification without change of public perception is not 
enough. The zero risk in drinking water perception will require careful adjustment. 

Remedial measures 

13. Avoidance of by-product formation is possible if raw water sources are used which are pathogen-free. and hence do 
not require disinfection, or are low in organics and disinfectants do not produce by-products. 

14. By-product formation can be limited where disinfection is necessary by modifying the use of chlorine or using 
alternative disinfectants. However, the latter approach has now been shown to produce other by-products in some 
circumstances. 

15. An alternative approach is to enhance conventional treatment to reduce disinfection requirements by reducing 
pathogen penetration. There are still mixed feelings about substantial reductions in, or abandonment of. a residual in 
distribution. 

16. Advanced treatment can be used to reduce precursors thus minimising by-products. There is some evidence, however, 
that despite a reduction in potential precursors at the treatment stage, by-products can still increase in distribution. 

17. Removal of DBPs once formed is not an easy treatment option. Both bromate and halogenated organic compounds are 
difficult to remove. Some DBPs, such as aldehydes, can be removed or reduced by GAC filtration. 

Standards and legislation 

18. 

19. 

20. 

21. 

Currently UK Regulations require disinfection ofall supplies plus compliance with limits for trihalomethanes and total 
colifonns. In 1992 the Chief Inspector’s report shows non-compliance in supply zones of 1.2% of determinations for 
total coliforms (3.2% of zones) and 0.2% of determinations for faecal colifotms (9.9% of zones). For trihalomethanes 
the figures were 4.6% of determinations (5.2% of zones). This indicates that a balance problem already potentially 
exists. 

Advanced treatment, especially activated carbon, is being installed on many surface water supplies to meet other limits 
such as pesticides, and to improve taste and odour. This will help the by-product problem unless ozone is required for 
waters containing bromide. 

Revision of the Regulations will follow from action at EC level to revise the directive or at national level following 
publication of the revised WHO Guidelines. Both exercises will need to take account of the list of I5 by-products given 
guideline values by the WHO. Consideration will need to be given to the values and compliance rules, as well as the 
impact on monitoring load. The possibility of using a few screening parameters will need to be explored. 

An alternative approach is to define a treatment solution to reduce risks but not work to a series of limits. This is a 
philosophy developed for some substances in the USA, but would be a novel approach for European legislation. 
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costs 

22. There is a clear relationship bctwcen risk reduction and cost. which becomes asymptotic towards zero risk. The 

question is who &ides on acceptable risks/costs. The customer is not in a position to and expericncc shows that 

decisions are often driven by prcssurcs from environmental campaigns. Public perception is qain a critical factor. 

Water suppliers. however. need sufficient notice of change to allow for stable longer term investment plans. 
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