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Summary 

i Reasons 

Chemicals used in drinking water treatment must be permitted under national regulations1, 
i.e. they may be specifically approved for use by the Secretary of State or comply with an 
appropriate European or national standard. The approval process and production of 
Standards is well established but it is possible that drinking water treatment chemicals contain 
unexpected contaminants.  

The purpose of this research is to investigate whether contaminants may be present in any 
treatment chemical used in water treatment in England and Wales. The study will investigate 
the manufacturing processes of water treatment chemicals and make an assessment of 
whether any potential contaminants are likely to arise at concentrations that would give 
aesthetic or toxicological concern for the water supply. 

ii Objectives 

The overall objective of this study was to investigate the production processes of water 
treatment chemicals used in England and Wales and make an assessment of whether any 
potential contaminants are likely to be present at undesirable or unacceptable concentrations. 

iii Benefits 

This project will identify potential contaminants in water treatment chemicals used in England 
and Wales. As a result, both water companies and chemical manufacturers will be better 
placed to implement actions to minimise/eliminate contamination of water treatment chemicals 
and drinking water to ensure compliance with relevant regulations. 

iv Conclusions 

1. Regulations and procedures for the use of chemicals in drinking water treatment in 
England and Wales are well established. 

                                                      

1  Regulation 31 of the Water Supply (Water Quality) Regulations 2000 (SI No. 3184:2000), as 
amended for England, and equivalent regulations elsewhere in Scotland, Northern Ireland and 
Wales. 
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2. Chemicals used in drinking water treatment must be permitted under regulation 31 and 
normally this means the chemicals conform to a European or national standard, such 
as a BS EN, or the introduction or application of the chemical has been specifically 
approved by the Secretary of State. 

3. Manufacturers incorporate appropriate QA/QC procedures to ensure the quality of their 
products, including appropriate process monitoring and precautions to avoid 
contamination during manufacture and delivery. Few incidents of product contamination 
were reported. 

4. Water companies have detailed procedures to avoid contamination upon delivery and 
storage. Key procedures include the use of fully trained operators, locked and coded 
delivery valves with restricted access to the corresponding keys, and inspection of 
paperwork, e.g. matching the delivery note with the purchase order. A small number of 
companies carry out some basic tests on deliveries, e.g. appearance, odour, pH, 
specific gravity, etc., within health and safety constraints, but most rely on certificates of 
conformity or analysis (or similar). Few incidents of product contamination were 
reported. 

5. The information provided with regard to raw materials, manufacturing processes and 
process chemistry varied in the level of detail. Based on the level of information readily 
provided by manufacturers/suppliers in response to the questionnaire survey, it is not 
possible to predict the presence of unexpected contaminants of water treatment 
chemicals. In addition, the level of manufacturing detail required for product approval 
under regulation 31 is also likely to be insufficient to predict the presence of such 
contaminants. 

v Suggestions 

Manufacturers, suppliers and water companies incorporate appropriate and detailed QA/QC 
procedures to ensure the quality of water treatment chemicals during production, transport to 
treatment works, and storage. However, experience has shown that unexpected 
contamination can occur, for example the contamination of some ferric coagulants with 
NDMA. 

Despite QA/QC procedures, there is potential for unexpected contamination of some raw 
materials, particularly those that are by-products (or co-products) from other manufacturing 
processes. Raw materials are typically accepted on the evidence of certificates of analysis or 
conformity, or on the basis of meeting an agreed specification – none of which will identify 
unexpected contaminants. 
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As the prediction of unexpected contaminants based on manufacturing processes and 
process chemistry is very unlikely because of the lack of readily available and detailed 
information, two alternative approaches are suggested: 

1. It is possible that unexpected contaminants could be identified from GCMS scans of 
water treatment chemicals diluted to correspond with water treatment practice. 
Unexpected contaminants would be indicated by ‘unknown’ peaks in the GCMS trace. 

The feasibility of this approach could be tested on water treatment chemicals 
incorporating by-product raw materials and/or dosed in the greatest quantities, such as 
coagulants (ferric sulfate, aluminium sulfate, polyaluminium chloride, ferric chloride), 
sodium hydroxide, sulfuric acid and hydrochloric acid. 

2. Specific potential contaminants of drinking water could be identified and their formation 
mechanisms investigated to identify reactants and reaction pathways. Chemical 
manufacturers would be asked to identify any manufacturing processes - including 
manufacturing processes of raw materials – that incorporate such reactants and 
reaction pathways. Any relevant products would be analysed for the contaminant of 
concern.  

In addition, changes could be considered to the current regulation 31 approvals and 
production of standards process to reflect the concern over the production of specific 
unexpected contaminants. For example, more detailed information could be requested 
regarding raw materials and process chemistry, with mandatory testing for 
contaminants of concern where relevant reactants and reaction pathways are identified. 
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