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Summary 

i Reasons 

Current guidance for compliance monitoring allows the use of online monitors for data 
collection. However, there has been little uptake of this option by UK water companies. The 
Drinking Water Inspectorate (DWI) wishes to enable water companies to minimise the cost of 
regulation consistent with effective regulation and is therefore currently reviewing the relevant 
guidelines. 

The purpose of this research was to assess the scope for providing simpler guidelines to 
encourage wider take-up of this option without risk to data reliability and compliance 
regulation.  

ii Objectives 

The objectives of the project were: 

• to establish the extent to which online monitors are used for compliance monitoring; 

• to determine whether they meet the requirements of the regulations as specified in 
Regulation 16 and the provisions of the guidance; 

• to make a critical appraisal of the provisions for online monitoring in the existing 
guidance document; and 

• if appropriate, to suggest simplifications to the guidance. 

The scope of these objectives was limited to measurements of chlorine, turbidity and 
conductivity. 

iii Benefits 

The project report provides an evidence base for DWI to make informed decisions about 
possible changes to the current guidance on the use of online monitors for compliance data. 

iv Conclusions 

Use. There is no use of online monitors for compliance at present; economic reasons are 
usually cited. 
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Performance. Whilst most of the provisions in the current guidance are already being, or can 
readily be met, the ‘fit-for-purpose’ requirement presents some difficulties. This part of the 
guidance specifies the extent to which online and laboratory data can differ for the online data 
to be acceptable; it sets limits on the mean difference between data pairs of online and 
laboratory data, and on the 95% confidence range of the difference between online and 
laboratory data pairs. By agreement with DWI, the project focused on chlorine, free and total, 
turbidity and conductivity, and the achievement of the ‘fitness-for-purpose’ criterion was found 
to vary by parameter: 

• Chlorine. The difference of means between online and laboratory data is small in all 
datasets analysed and the limit in the existing guidance would generally be met by the 
online instruments in current use with little additional maintenance and calibration. This 
is believed to be because the same handheld DPD instrument is generally used both 
for the instrument calibration and the laboratory measurement. However the 95% 
confidence range requirement for the difference between online and laboratory data 
cannot be met reliably with existing methods, even with the application of additional 
maintenance and calibration. The report has investigated the option of creating a ‘PCV 
equivalent’ at 2.0 or 2.5 mg/l. Meeting the fit-for-purpose requirement at a ‘PCV 
equivalent’ of 2.5 mg/l is judged to be achievable across a wide range of sites but may 
increase the uncertainty of the compliance data; meeting a ‘PCV equivalent’ of 2.0 mg/l 
may be difficult to achieve reliably at all sites but is estimated to make very little change 
to the uncertainty of the data. 

• Turbidity. The difference of means between online and laboratory data is significant in 
most datasets analysed and exceeds the limit in the existing guidance (0.05 NTU as 
5% of PCV). The bias is generally towards a lower online value and the report 
discusses possible reasons for this. The 95% confidence range requirement for the 
difference between online and laboratory data (0.1 NTU as 10% of PCV) cannot be met 
reliably with existing methods, even with the application of additional maintenance and 
calibration. This is believed to be because current final water turbidity values are close 
to the lower working limit of the instruments in use. Several options for changes to the 
guidance have been considered; the use of a site bench turbidimeter, operated under 
appropriate analytical quality control procedures, for laboratory measurements is 
favoured. 

• Conductivity. Existing online conductivity data in almost all cases meet the current 
guidelines with no additional maintenance and calibration effort needed.  

Quality control procedures. Water companies in England and Wales maintain local records 
of the calibration and validation checks on their online instruments, but for the most part, 
these are not formally reviewed for actions. A centralised electronic system would be needed 
to maintain and review control charts.  
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Costs and benefits. Estimation of costs and benefits shows a small benefit in using online 
compliance samples for works which are required to take daily compliance samples, but on all 
other sites it will be cheaper to meet the compliance sampling obligations using laboratory 
analysis. Many water companies have expressed the view that as long as bacteriological 
quality measurement requires manual sampling, there is little to be gained by using online 
measurements for other parameters. 

Continuous online monitoring. Continuous online monitoring for compliance would provide 
more data for DWI than the current arrangements and, if implemented, the main benefit would 
be to monitor the consistency of final water quality more effectively than is possible with spot 
samples. Online monitoring would however increase the probability of detecting a failure and 
this may require revision of the reporting arrangements. Continuous online compliance 
monitoring would be expected to increase DWI’s monitoring costs.  

v Suggestions 

It is suggested that DWI considers revisions to the guidelines for the use of online data for 
compliance. The suggested revisions are: 

• For chlorine, fixed limits for the mean difference and for the 95% confidence range are 
provided at a level of ‘equivalent PCV’ of 2.0 or 2.5 mg/l. WRc believes that this level of 
performance is achievable within the inherent variability of the DPD measurement as 
currently practised. 

• For turbidity the option of using a site bench instrument for reference measurements is 
offered. Clear AQC requirements and minimum performance requirements for this 
instrument will need to be included in the guidance. It is also essential that a bench 
instrument rather than a handheld instrument is used, in order to have the sensitivity to 
operate reliably at low turbidity values. 

• For conductivity, reporting of the result corrected to 25°C should be emphasised. The 
fitness-for-purpose requirements could be made more demanding, if this is perceived to 
have benefits for regulation. 

• Whilst the current guidance is in principle very straightforward, its clarity would be 
greatly improved by the inclusion of an example dataset and its analysis. 

A move towards continuous online monitoring for compliance is only suggested if DWI 
consider that there is a need to tighten regulation of water treatment works operation. 
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vi Résumé of Contents 

The report establishes the performance of current UK online instruments against laboratory 
measurement using field data and this is complemented by a literature search. The report 
finds that there are some important differences between online and laboratory measurements 
of chlorine, turbidity and conductivity. Possible reasons for the difference are offered, and 
possible changes to the guidance are suggested which would enable the guidance to be more 
readily achievable. The appendices provide a record of the project material based upon 
interim reporting, covering the site data, its analysis, the costs and benefits of switching to 
online compliance data, and a brief assessment of the possible implications of using the full 
online data record as the basis for regulation. 
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