Drinking Water Quality Regulator for Scotland


Email: david.reynolds@gov.scot www.dwqr.scot

Alex Plant Chief Executive
Scottish Water, 
The Bridge 
Buchanan Gate,
Stepps 
Glasgow, 
G33 6FB

02 December 2025 Dear Alex,
Information Letter 2025/03: Requirements for the management of disinfection

1.0	Purpose

The purpose of this letter is to update Scottish Water on the requirements for the disinfection of drinking water.
This letter replaces previous guidance (IL 2013/03) and is issued to ensure compliance of primary disinfection arrangements at all water treatment works. This follows a series of disinfection related incidents where investigations have highlighted the need for improvement.

2.0	Background

Regulation 29 of The Public Water Supply (Scotland) Regulations 2014, as amended (“the Regulations”) requires all drinking water to be disinfected prior to supply. A breach of this requirement constitutes an offence (Regulation 35) and may result in enforcement action.
The Regulations do not prescribe specific treatment systems, giving Scottish Water discretion to determine the most appropriate processes at each site, based on sound scientific evidence. This requires knowledge of the microbiological challenge faced and the application of treatment, where necessary, to adequately prepare water before a final stage of disinfection. This final stage is commonly completed using chlorine, termed ‘primary disinfection’. The Regulations require that measures are in place to control and verify the adequacy of the primary disinfection process. Recently, UV and advanced filtration processes have become more common and, where performance can be appropriately verified, may be employed to reduce the degree of disinfection using chlorine.
DWQR requires Scottish Water to have a primary disinfection policy in addition to site- specific strategies which are unambiguous in describing how disinfection is conducted and verified on each site to ensure drinking water is adequately disinfected.

3.0 Primary Disinfection Policy

A primary disinfection policy, approved at Director level, should be in place that describes minimum company requirements1. This policy should include management accountabilities and responsibilities as well as governance arrangements to ensure appropriate oversight. This document should define requirements in relation to:

· Quality of water entering the primary disinfection process (including turbidity)
· Minimum chlorine concentration time (Ct), including residence time for various raw water/treatment scenarios2
· Minimum requirements for online monitoring including2: (1) quality of water entering disinfection3 (2) application of disinfectant and (3) verification of disinfection4
· Chlorine residual concentrations entering distribution
· The prevention of the supply of inadequately disinfected water
· Risk assessment and approvals for planned/unplanned activity
· Response to instances where water has been supplied in breach of disinfection requirements
· Minimum competency requirements for management and operational personnel
· Minimising the formation of disinfection by-products
1 Addressing risk for Cryptosporidium is considered out of the scope of the primary disinfection policy and should be addressed elsewhere
2 The policy should detail temporary measures/mitigation to be implemented where a site does not yet meet company requirements
3 For chlorine and UV disinfection, the regulations require turbidity to be less than 1 Nephelometric unit (NTU) at all times.
4 On occasion, a reduced Ct may be applicable where upstream processes include UV irradiation or
membrane filtration such as ultra/nanofiltration. In such cases, DWQR expects appropriate (and continuous) online monitoring to verify performance (online turbidity monitoring alone is not considered appropriate verification).

4.0	Site Specific Disinfection Strategies

Site specific disinfection strategies should be produced for each water treatment works to document how primary disinfection is achieved to meet policy requirements, in particular how minimum Ct values are achieved and verified under all normal operating conditions. These documents should be employed to ensure operational personnel fully understand disinfection arrangements, normal operating ranges and alarm settings.

Each site-specific disinfection strategy should include the following information.

· Details of the upstream treatment processes showing location and quality limits of on- line monitors used to demonstrate appropriate preparation of water for disinfection5,6. As
a minimum, it is expected that an online monitor for turbidity is in place at the entry point to chlorine disinfection at all sites. Other online monitors at this location should installed on a risk basis, being informed by an appropriate operational sampling programme.

Relevant parameters that may impact the effectiveness of chlorine disinfection include pH, colour, total organic carbon (TOC), ammonia and iron &/or aluminium.

5Where membrane filtration processes are employed as a primary disinfection barrier, performance characteristics should be documented with appropriate continuous online monitoring of membrane integrity to verify effectiveness.
6Where ultraviolet irradiation (UV) is employed within primary disinfection, the systems must be validated against an appropriate international standard and must be capable of achieving the minimum fluence required under peak flow conditions and minimum acceptable transmittance.
Appropriate continuous online monitoring of performance should be installed.




· The target and minimum Ct value required at each site to achieve policy requirements. Disinfection with chlorine should only be conducted with free chlorine and, where chloramination is practiced, the point of addition of ammonia should be considered the end of the useful chlorine contact period.

· Residence time of water within the contact tank or pipe, under the full range of possible flow conditions (and contact tank levels). Scottish Water should be able to demonstrate their understanding of the flow characteristics, considering design of the tank. Actual residence time should be verified. Note: where a clear water tank (CWT) is employed to offer additional residence time, verification evidence of residence time must be recorded. DWQR expects that each site shall be configured to prevent or alert operational personnel to excessive flow rates that prevent minimum residence time / Ct values from being achieved.

· Location of critical control points across the disinfection process7 that ensure (1) appropriate application of chlorine, (2) continuous verification that the minimum Ct value has been achieved (at a point designated as being the ‘end of disinfection’), and that (3) residual requirements have been maintained before supply. Critical controls should include monitoring of flow and contact tank level as well as those associated with chemical dosing (e.g. flow, pump failure etc).

7Where UV or membrane filtration is employed as part of the primary disinfection process relevant online monitoring should be included.

· Normal operating ranges and alarm conditions for all critical control online monitoring points should be recorded, being designed to allow automatic shutdown or timely operational response prior to the supply of water which does not meet policy requirements. It is expected that ‘process loop’ times are appropriate, with details recorded. The site-specific disinfection plan should include details of the frequency that
critical alarms are tested.8,9.

8DWQR expects all online monitors to be operated in accordance with manufacturers’ guidance and with company procedures in place for the appropriate maintenance, calibration and regular verification of all monitors (in particular, chlorine, pH and turbidity).

9 DWQR expects that the functionality of all critical alarms including communication to the Intelligent Control Centre (ICC) to be tested at a frequency of at least annually.

· The disinfection control regime at each site should be documented and, where the control instrumentation includes multiple different modes, the site-specific disinfection policy should specify which is (are) to be used, together with any operating conditions or constraints. This should clearly document resilience arrangements for dosing including whether duty and standby units are in place with associated control. Consideration should also be made for the use of dual or triple validation online monitoring units.

· Each disinfection strategy should clearly ‘signpost’ site specific procedures which provide operational personnel detailed guidance as how to respond to a disinfection problem at the site. It should be recognised that ‘shock dosing’ of a contact/clear water tank, or use of secondary dosing equipment should only be used as a last resort where other measures to maintain chlorine residuals and protect public health have failed. Where such dosing is employed, procedures should be in place to ensure appropriate mixing, control and monitoring.

· For each water treatment works, Scottish Water shall document how it ensures that concentrations of disinfection by-products are as low as possible (considering the downstream supply system) without compromising the performance of the disinfection process.


5.0 Non-compliance with minimum policy requirements

DWQR expects all water treatment works to be configured and controlled to ensure minimum Ct policy requirements can be achieved under all flow conditions (and other operating ranges).

In circumstances where this cannot be achieved Scottish Water is expected to notify DWQR of this significant risk (Regulation 31 (2)) with a full explanation and a description of measures implemented (or intended) as mitigation. Exceptionally, this may include additional Ct afforded within storage (CWT) prior to customer supply.

All other deficiencies in the design and operation of a works against policy should be recorded and addressed via the risk management processes (Regulation 30).

6.0 Security of disinfection

The supply of water that has not been disinfected is not only an offence in law but also presents a serious risk to public health. Scottish Water must ensure that it has measures in place to ensure that consumers are protected from water that has received insufficient disinfection.

DWQR expects Scottish Water to have a longer-term strategy to introduce automatic shutdown of all water treatment works upon failure of disinfection (including run to waste arrangements where necessary), acknowledging that this may take several investment periods to achieve. At sites where this is currently not possible, DWQR expects Scottish Water to ensure suitable arrangements are in place.

There are several ways in which this may be achieved including additional resilience/redundancy in dosing and monitoring systems, and well as appropriate alarm settings which permit a timely operational response. The appropriate combination of measures will be determined by circumstances at each works and supply system, and the selection of these will be a matter for Scottish Water.

Scottish Water should document the method by which it will ensure security of disinfection at each site in the disinfection strategy. Where the measures are not considered to be adequate, provision should be made for the necessary improvements via the risk management and reporting process (Regulation 30 & 31). For such sites, DWQR expects detailed response procedures and contingency plans to be in place.



7.0 Timescales

DWQR requires Scottish Water to review its Disinfection Policy in line with the requirements specified within this Information letter and re-issue with any necessary amendments by 31 March 2026.

It is acknowledged that the review and update of all site-specific disinfection strategies may take longer to complete. DWQR requires Scottish Water to submit an update programme to DWQR by 31 March 2026 which should ensure delivery of a revised strategy for each site by 31 March 2027.

8.0 Further information / issues

Issues arising from this Information Letter should be directed to David Reynolds, Drinking Water Quality Regulator, david.reynolds@gov.scot

A copy of this letter has been sent to Water Industry Commission, Water Industry Division of The Scottish Government and the Drinking Water Inspectorates in England and Wales and Northern Ireland.

Yours sincerely
[image: David Reynolds signature]
David Reynolds
Drinking Water Quality Regulator for Scotland
[image: LRQA ISO 9001 Logo]Area 3-F South Victoria Quay Edinburgh
EH6 6QQ
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