




EXECUTIVE SUMMARY 

BACKGROUND 

Lead in drinking water arises almost exclusively through contamination from lead pipes or 
other lead-containing materials. Lead in drinking water can be reduced by water treatment 
to reduce pick-up of lead, or practically eliminated by replacement of lead pipework and 
other lead-containing fittings. The concentration of lead in drinking water is strongly 
influenced by the standing time of water in lead pipework. This means that the method of 
sampling (e.g. flushed sample, random daytime sample) has a large effect on the measured 
lead concentration. 

The European Commission has proposed a revision of the Drinking Water Directive; for 
lead it is proposed to reduce the limit from the present 50 pg/I to 25 pg./l for an interim 
period of 5 years with the ultimate limit of 10 pg/i to be achieved within 15 years of 
implementation of the Directive. The present standard applies to a flushed sample (the UK 
standard is numerically the same but is more stringent as it applies to any sample of the 
first water that issues from the tap). The proposed standards are to apply to 
“representative” water samples. Whilst the precise form of the proposed standard and 
monitoring requirements have yet to be determined, pending the outcome of an EC study, 
it is possible to make estimates of the likely compliance situation based on various 
assumed scenarios. 

OBJECTIVES 

The aims of this project are to estimate the likely extent of non-compliance with the 
interim and final proposed standards of 25 and 10 pg./l for various monitoring methods 
and interpretations of the standards; to estimate the extent to which further water 
treatment or pipe replacement would be needed to secure compliance and to calculate the 
costs of complying with the various scenarios; and to undertake a critical assessment of 
the various possible sampling regimes. 

APPROACH AND METHODOLOGY 

Data used for the study included information returns obtained from the Drinking Water 
Inspectorate, as well as water company responses to a questionnaire dealing with lead 
pipe occurrence, costs and the results of “special” lead surveys. For each proposed 
standard, three sample types were considered (random daytime, 30 minute stagnation and 
composite proportional) with three rules for pass/fail (maximum, percentile, mean). 
Comparative data on results for different sample types were used to derive relationships 
between measured random daytime concentrations and the concentrations that would be 
expected in the other types of sample. The zones which would pass or fail each scenario 
were then estimated based on the results of statutory monitoring, classification of lead risk 
for the zone, and the proportion of lead pipes. A simple model of the effects of treatment 
was used to determine whether treatment would be appropriate (if not already installed 
and for zones with a reasonable population of lead pipes) or if replacement would be 



necessary. This information was used together with unit cost data to estimate the costs of 
compliance for each scenario, 

KEY ASSUMPTIONS 

In a study of this type it is necessary to make various assumptions; e.g. in assessing the 
extent of compliance with various scenarios and calculating the costs of remedial 
measures. The key points to note are: 

0 statistically determined relationships between lead concentrations in different 
types of sample, together with compliance sampling data, were used to 
identify those zones which would pass or fail various scenarios; 

l the suitability of water treatment to achieve compliance with each scenario 
was assessed using a simplified model of the effects of treatment on lead 
solubility, and various assumptions concerning the ability of treatment to 
achieve a 10 pg./l limit were included in the cost calculations; 

l it was assumed that all lead pipes would be replaced in a zone where water 
treatment alone would not achieve compliance; and 

l pipe replacement was not considered for zones which would pass a lead limit 
of 10 pg/l, even if these zones contain lead pipes. 

The assumptions made are identified in the appropriate section of the report and should be 
taken into consideration for a full appreciation of the conclusions, 

RESULTS 

Comparison of results for different sampling techniques showed that concentrations in 
random daytime samples are in general slightly higher than in 30 minute stagnation 
samples; composite proportional samples give similar results to 30 minute stagnation; and 
lead concentrations in flushed samples are sensitive to the details of the procedure. 
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The overall costs of comphance (rounded figures) for each of the compliance scenarios 
for the 25 pg/l interim limit are estimated to be: 

Summary of costs - England and Wales total - 25 pg/l limit 

Compliance 
criterion 

Costs &million 
Random Daytime 30 minute stagnation or composite 

proportional 
Suppliers Householders Suppliers Householders 

Maximum 160 - 1900 400 - 5100 60 - 1900 150 - 5100 
Mean 30 70 7 20 
Percentile 50 100 12 30 

To achieve compliance with the final 10 &l limit is estimated to incur the following m 
costs: 

Summary of total costs - England and Wales total - 10 pg/l limit 

Compliance 
criterion 

Costs &million 
Random Daytime 30 minute stagnation or composite 

proportional 
Suppliers Householders Suppliers Householders 

Maximum 1480 - 1900 4790 - 5120 1490 - 1900 4780 - 5120 
Mean 700 - 1610 2050 - 4940 390 - 1610 1290 - 4940 
Percentile 770 - 1610 2360 - 4940 660 - 1610 2070 - 4940 

CONCLUSIONS 

There is evidence that random daytime samples are very likely to identify some properties 
where the “representative” concentration at the tap is high and therefore would be suitable 
for routine compliance monitoring to determine whether a zone contained properties 
which were unlikely to comply with the standard. However, for special surveys designed 
to establish whether or not compliance with the standard has been achieved, the measured 
concentrations need to be representative and reproducible and 30 minute stagnation or 
composite proportional samples would be preferable. Flushed samples cannot be 
considered to be representative of water consumed and therefore would be unsuitable for 
monitoring unless a correction factor was applied to the results. 
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The total cost for England and Wales of complying with a 10 pg./l limit is estimated to be 
in the range El.7 billion to &7 billion, depending on the assumed monitoring method and 
compliance criterion. Of this cost, approximately 75% is associated with replacement of 
lead pipework that is the responsibility of property owners. The wide range in estimated 
costs is a reflection of the range of waler treatment assumptions considered. 

The costs are lower than earlier estimates owing to the use of a different approach to 
costing, and due to reductions in the actual or estimated numbers of lead pipes. 
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