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PE1646 – Chloramination of water supplies 

Written submission from Caroline Hayes 

The following contains a commentary from petitioner, Caroline Hayes, on the 
Environment, Climate Change and Land Reform Committee meeting of 17 April 2018 
at which it heard from representatives of Scottish Water and Business Stream. 
 
Red text highlights part of the evidence given and the green text indicates the 
petitioner’s view. 
 
Issue  of chloraminated water, on which a number of colleagues want to come in. 
Kate Forbes: The witnesses might be aware that a petition on chloramination that is 
in front of this committee—it was referred to us by the Public Petitions Committee—
was sparked by the situation of the water supplied from Aviemore to the Badenoch 
and Strathspey area. However, my first question is a general one. Why has Scottish 
Water decided to increase the number of areas that are being supplied with 
chloraminated water?  
 
Douglas Millican: I will provide a bit of context. We draw water from many different 
sources across Scotland. We sometimes draw water from rivers and underground 
aquifers, but we predominantly draw it from upland lochs and reservoirs. We then 
need to get that water into a high-quality condition and deliver it safely to customers’ 
properties. The two main challenges for us are the nature or characteristics of that 
water from lochs and reservoirs and the nature of its distribution—the length and 
material of the pipes—from where we collect it to where we deliver it to customers’ 
premises. Those are the two main factors that drive our water treatment activities 
that ensure that the water that gets to customers’ premises across the network is of 
a high quality and safe to drink. Use of  the words "safe" "safer than" - according to 
what, safer than what? And what measures are they using to determine "safe"? As 
in, safer than drinking chlorinated water, or untreated water, or contaminated water? 
There is a lack of clarification around the word safe. Safe from microorganisms but 
what about disinfectant by products(DBP's). On chloramination, I will make a general 
point that does not deal specifically with the Badenoch and Strathspey issue. Over a 
quarter of Scotland’s water, including the water that we drink here in the Parliament, 
is now being chloraminated because, as Simon Parsons referenced earlier, a lot of 
our natural source waters come from upland areas where the soil is quite rich in 
organics and peat— more so than in most other places in Europe.  When that 
organic material reacts with chlorine, water is produced that is safe to 
drink. However, there is always a risk that water from an area that is rich in organics 
might breach the regulatory standards that we are required to achieve. It has been 
known since the 1930’s DBP’s have been produced, which cause these breaches 
and concequently have health implications and is it only now SW are doing 
something about it. Why?  The context is that the standards that we need to achieve 
are broadly three times more demanding than the World Health 
Organization’s(WHO) guidelines for appropriate health parameters.  When water that 
is rich in organic or peaty material is combined with chlorine, we are at risk of 
breaching one of those regulatory standards. However, a treatment of chloromine—a 
combination of chlorine and ammonia—means that that element is way below the 
regulatory standards and is even safer for people to drink. WHO only dictates a 
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standard for monochloramine as a disinfectant at 3mg/l  For di and trichloramine 
there are no standards, because the available information is not satisfactory for the 
establishment of a health guideline(who guidelines for drinking water 3rd edition 
Chemical aspects), how is it possible to know it’s absolutely safe?  
 
Kate Forbes: When Scottish Water decides to chloraminate water in an area, does it 
engage with consumers prior to the introduction and during the initial phase? How far 
in advance are consumers notified, and is there a regulatory requirement to notify 
consumers about changes to their water?  
 
Douglas Millican: Our principal engagement has been with the drinking water 
quality regulator and local health boards. Both the regulator and NHS Scotland 
recognise chloramination as very safe and appropriate for water treatment in 
Scotland.  Where are the studies to confirm this and  the effects on long terms 
health? In the DWQR's study(5) the conclusion on N-Nitrosodimethylamine (NDMA), 
a member of a group of probable human carcinogens, an unregulated DBP, says 
'more sampling is required' plus 'More information on the occurrence of this DBP of 
health concern is needed'. I think it is important to also highlight that 'However, any 
risk assessment of the occurrence of NDMA must also consider the significant 
reduction in halogenated DBP formation that accompanies chloramination'. NDMA is 
not regulated but THM's are in my view this causes huge concern. Typically, we 
engage with the NHS a year ahead of chloramination to make sure that, for any 
patients who have kidney issues, adjustments can be made to dialysis machines to 
deal with chloraminated water as opposed to chlorinated water. Rightly or wrongly, 
we have intentionally taken a low-key approach to informing customers. The drinking 
water quality regulator said in evidence to the Public Petitions Committee that “using 
a treatment process which involves the addition of ammonium sulphate to the water 
may sound alarming, but this is ... recognised,” approved A really important question, 
who approved it ? and safe. We have been low key about it because a person who 
gets a postcard about the addition of ammonium sulphate might be very 
anxious.  Most customers rely on the whole infrastructure of the national health 
service to protect public health. The Scottish drinking water quality regulator and 
Scottish Water work together to give the assurance that water is absolutely safe to 
drink and of a high quality.   We do not alarm customers. The idea that it is easier 
NOT to inform people of what SW are doing to our water is one that indicates that 
they are failing in their duty to keep customers/consumers informed of the additions 
to the product they are providing. Would a manufacturer be allowed to do this? Why 
are they above the normal consumer laws and regulations? Infants and those with 
health conditions ARE more at risk, customers need to know. There are NO 
cumulative risk assessments for all the chemicals that SW add to the water. How can 
this be right? Historically, we have restricted information to the organisations and 
people that need to do something about the change: the NHS, for dialysis, and 
people who keep fish as pets. However, whether that approach is right is an open 
question. Recently, in East and South Ayrshire, we had kick-back—for the first 
time— that is not true as you had kick back, as you call it, in the Aviemore meeting 
held in the Cairn Hotel when chloramination was introduced there - about why we did 
not do more to inform people in the area, which struck me and posed the question 
whether we should work with the drinking water quality regulator and Citizens Advice 
Scotland to look at the pros and cons of different approaches to the provision of 
information for customers. On the issue of timing, information is provided a year 



  

3 
 

ahead to the health board and three or four weeks’ ahead to customers. If customers 
knew that by adding iodized table salt to chloraminated water to cook with and that 
there was a possibility of a chemical reaction which could be toxic, I think that they 
would want to know?  Published in Water Research 2015.That is far enough ahead 
for them to take action, such as by getting the right filter for a pet fish, but not so far 
ahead that they may have forgotten about it by the time the change comes along.  
 
The Convener: How do you identify which customers keep fish as pets?  
 
Douglas Millican: We do not try to identify them. We send out A5 postcards to draw 
the issue to the attention of people who have fish, asking them to look at what to do 
and to speak to someone at a pet shop or fish shop. The postcard makes it clear that 
the change is chloramination and includes links to a website with a question and-
answer section on all the issues. It does not cover all the issues, what about the 
number of unregulated DBP’S, including brominated and iodinated DBPs(1) The 
formation of iodinated DBPs with chloramines was found to be greater than that with 
chlorine(2)  and are known to have health implications? Nitrosamines are known to 
cause cancer. Thank you for clarifying that point.   
 
Kate Forbes: You mentioned that a quarter of customers are drinking chloraminated 
water, which means that three quarters of customers are not. Do you plan a further 
roll-out of the process, or do you decide whether to use it on an area-by area basis? 
What might be the challenges for areas that do not have chloraminated water? 
Douglas Millican: Let us work back the way. Our approach is driven entirely by data 
on the quality of water at the premises of customers across Scotland. We do 
140,000 tests a year on the water supply at customers’ premises and, in more than 
99.9 per cent of those cases, the supply meets all the standards. When SW test 
water at the premises of customers, they run the water through the tap for 5 mins 
before sampling. Flushing the distribution system immediately before compliance 
monitoring results in underestimates of the actual exposure to DBP's (THM4 and 
HAA5) and so distorts the degree of public health protection provided. Does that give 
a true reflection of the water quality within that premises?  Monitoring for lead in the 
distribution system will not detect contamination in the home. At the same time, a 
test of home water may miss the problem, because the majority of the lead is 
suspended in the first flow of water in the morning.  there is an area in which there is 
a fail or there might be a trend towards fail, we consider what more we need to do by 
way of operational practice or through investment to keep the water absolutely 
pure.  The water is not pure, SW add chemicals to it. Only by using advanced 
treatment techniques as in the Netherlands which remove impurities and micro-
organisms, could they say that. Interestingly, the major driver for chloramination is 
what are called trihalomethanes, which are one of the parameters that we test for. 
They are caused by the combination of chlorine with organic material. THM's are 
tested for but importantly there is an area in which, historically, the trihalomethanes 
standard has occasionally been exceeded or in which there might be a risk of that 
happening in the future—perhaps because of climate change, which, as Simon 
Parsons explained, leads to more storms, which in turn cause more organic material 
to run off—we will consider whether we might need to change our method of 
treatment from chlorination to chloramination, to make sure that we are always within 
the prescribed limit for trihalomethanes(THM’S). A study published by Li and Mitch 

http://www.journals.elsevier.com/water-research
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December 2017(3) suggests that DBP exposure should be measured using other 
DBP classes in addition to THMs.  
 
Kate Forbes: That is done on an area-by-area basis.  
 
Douglas Millican: Yes. For example, later this year, we will turn on chloramination 
in the Oban area, where we are building a new treatment plant. One of the major 
drivers for doing that is the need to deal with this issue.  
 
The Convener: A number of colleagues want to come in on the same issue.  
 
Finlay Carson: I have a very simple question: can other methods be used to make 
heavily peated water safe? Are decisions on whether to chloraminate the water 
taken on the ground of cost effectiveness? Are there alternatives? Could there be 
heavier screening or filtering of the water, which would remove the requirement to 
chloraminate?  
 
Professor Parsons: Yes. We can look at a range of different options for the 
treatment of water and for the distribution part of the process, and we consider 
different approaches for removing such organic material from the water before we 
add the chlorine. Most of our water treatment works seek to remove 80 to 90-plus 
per cent of it, but many of our source waters contain such high levels of organic 
material that even removing 80 to 90 per cent of it is still not enough to enable us to 
guarantee that, when a customer turns on the tap, the water will be free from the 
byproducts that we are talking about. But not those that are unregulated. We always 
look at the range of options that exist. We actively engage in research and 
innovation that looks at new technologies, new approaches and new ways of 
controlling our processes. Where is the proof of this? In the end, we will make a 
decision that is based on the best way of ensuring that the water is always of a high 
quality and great to drink.  In doing so, we take a long-term view of the whole-life 
cost. Of the treatment works not of public health. John Scott: I am impressed by the 
fact that you carry out more than 400 tests a day to make sure that our water is safe. 
However, how many complaints have you received about the chloramination process 
in south and east Ayrshire? What action have you taken to address those 
complaints, some of which have been made by my constituents?  
 
Douglas Millican: I do not have a figure for the number of complaints about 
chloramination, but I do not think that there have been many of them. A 
recent  petition on chloramination in Ayrshire at the last count had received 3119 
signatures We introduced chloramination a week past Monday, and it has taken a 
number of days to get right through the system. I think that, at the absolute peak, we 
had 20 contacts a day about issues to do with the taste or the smell of water. That 
figure has now dropped down to four or five a day in an area in which we serve more 
than 300,000 people. I would say that it is a negligible level of inquiry. We get 
inquiries about water taste issues every day from customers across Scotland, so the 
fact that we are down to a handful of inquiries a day in an area of more than 300,000 
people, just one week after putting in the supply, suggests that we have a so-far, so-
good situation. 
 
John Scott: If possible, could you supply us with those figures?  
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Douglas Millican: I would be happy to do so. John Scott: When a decision is taken 
to change a water source or alter a customer’s supply, how do you ensure that you 
do not inadvertently create further problems?  
 
Professor Parsons: All the approaches, processes, chemicals and treatment 
options that we use are highly regulated. That means that their impacts are well 
understood. What about the known unregulated DBP’s (approx 300 of them) and 
their implications to health long term? A huge amount of sampling, in addition to the 
400 samples a day that you mentioned, takes place as part of the commissioning of 
any new treatment process or putting any new chemical into the supply. That 
sampling analysis and science goes on in the background to ensure that, before the 
water goes into the supply, we fully understands that it is safe and of a high quality A 
study just published in Feb 2018 showed Iodinated disinfection byproducts (I-DBPs) 
are highly toxic, but few precursors of I-DBPs have been investigated. From a study 
into DBP’s at the University of Alberta in Canada, the analysis of tap and 
corresponding raw water samples collected from three cities, identified four iodinated 
peptides, in the tap waters but not in the raw waters. Precursors were also detected 
in the same tap and raw water samples. This study demonstrates that iodinated 
dipeptides exist as DBPs in drinking water. —and, we hope, that it tastes 
good.   How can it? the water we are supplied with from SW I believe to be a 
chemical cocktail which is much more toxic than the simple sum of the individual 
chemicals and it's risks are not calculated, as there is no accumulative 
risk assessments of chemicals added and their reactions, then look at the impact 
that the chemical has as it travels through our networks. There are definitely things 
that we can improve. Some of the learning from a treatment works that was put in 
this year has helped us to understand more about the interaction between certain 
types of water and our networks. In the above statements over and over again SW 
say how highly regulated and safe all this is, and yet here SW say they are learning, 
Scottish customers ought not be SW’s guineapigs.  We use pilot rigs and test 
methods to understand what any change in treatment or chemicals will have on 
customers’ supply.  
 
John Scott: Finally, is chloramination universally regarded as good practice 
worldwide?  
 
Professor Parsons: The chloramination process is supported by the World Health 
Organization,(WHO) and it is used widely across the United States, a report in May 
2017 (4) states America has a drinking water crisis. A National Resources Defense 
Council study has found that contaminants that may harm human health are found in 
every state in the nation, Canada, Australia and various places in Europe It is not 
universally regarded as good practice, in Germany France and the Netherlands, it is 
banned.  It is one of a number of disinfection methods that we can select from and 
use, and it is widely acknowledged as being a suitable process. Aviemore’s water 
comes from an underground aquifer and the water is very low in organic matter, so 
why is this disinfectant method being used to cover up the taste and odour issues?  
 
Richard Lyle: You say that you “Deliver high quality, great tasting drinking water, 
every minute of the day.” What right do you have to change my water? I have 
noticed that water taste has changed in the 60 years that I have been on the planet. 

https://www.nrdc.org/experts/erik-d-olson
https://www.nrdc.org/experts/erik-d-olson
https://www.nrdc.org/experts/erik-d-olson
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In Strathclyde, you tried to put in fluoridation. I do not know whether that has 
happened yet, but you have changed our water. What scientific evidence do you 
have that what you have done in the new input into our water does not affect 
people?This question was never answered  People have concerns and are putting in 
petitions that ask the simple question about the costs of water filters. I remind you 
that Scottish Water made £94 million profit in one year. If someone does not want 
their water to be affected, given that you have made the change, why should you not 
pay the cost to ensure that the water that they are drinking is to their taste?  
 
Douglas Millican: I will let Simon Parsons deal with most of the question, but the 
first thing to say is that filters can give customers a superficial 
confidence. Depending on the type of filter they do not remove chloramine. To be 
clear, it is absolutely the customer’s choice whether to put in a filter. Our concern is 
that, unless those filters are changed regularly, there is a risk of bacterial growth 
inside a customer’s property and that would undermine the safe, high-quality water 
that we supply. I disagree it is the cost.  
 
Professor Parsons: The improvements in water quality since the formation of 
Scottish Water have been fairly significant. That improvement in water quality has 
been proven both from a scientific point of view  in the number of contacts and 
people’s concerns about the quality and taste of the water. We have had a tenfold 
decrease in the number of failures to meet drinking water standards and a significant 
reduction in the number of contacts from customers. There is no doubt that the 
quality of the water that customers get across Scotland today is significantly better 
than it was 10 or 15 years ago, which is the result of significant investment in 
treatment processes, operations, skills and capabilities and science. There has been 
a significant improvement in the quality, from the perspective of safety and that of 
consistency across Scotland. There is no doubt that the taste of water is affected by 
where it comes from. Anywhere else in the UK, the water tastes very different from 
the phenomenally good-tasting water that we have here today. The taste of water is 
affected by the source. We always look for the most sustainable source that can 
provide water for the long term. The water in Scotland today is of an incredibly high 
standard and it is safe. I hope that we achieve the statement in the strategic 
projections that it is good to drink.  
 
Richard Lyle: I agree that Scottish water is the best, but I have noticed a change in 
the taste over the years that I have been on the planet. In London, my goodness, the 
water down there is— well, I will leave it at that. I will go back to my point, which is to 
address the petitions that are in front of us. There are products out there—I will not 
mention the brand name—that you put in your fridge to filter water, although those 
come at an extreme cost. If Scottish Water is changing people’s water and they do 
not want that because they are fearful of skin allergies, for their children or because 
of their dialysis, but it would cost them £2,000 to buy a filter and they do not have 
that, why can you not pay for that?  
 
Douglas Millican: In very simple terms, it is because our obligation is to provide 
safe high quality drinking water. There is a risk that providing filters would undermine 
the safety of the water because of the risk of bacterial formation on the filters. In my 
view conventional filters don’t remove chloramination you have to use reverse 
osmosis which uses carbon and bacteria will not grow on it.  
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Richard Lyle: I do not accept that. If I go to a doctor, I can get a prescription every 
so often. If I go to a pharmacy or a company that supplies me with something, they 
can send it to me every so often. If I get a filter from Scottish Water, you could supply 
me with a new filter. The operative word is a four-letter one: safe. Scottish Water 
says that it will deliver safe water to me. If I do not believe that that is happening, I 
should be safeguarded by your providing me with a means to get safe water.  
 
Douglas Millican: I absolutely agree, and that is why it is so important that we have 
an independent drinking water quality regulator who gives that assurance to people 
across Scotland that the water, not just in aggregate but area by area, is safe to 
drink. For 5 years in Aviemore it may have been safe but the taste and smell was 
terrible.  
 
Richard Lyle: I will leave it there.  
 
The Convener: There are people who have concerns about the process, and we 
hear suggestions that difficulties arise in relation to skin conditions and breathing 
difficulties. Do you accept any of those claims as appropriate and accurate?   
 
Douglas Millican: Potentially, there are lots of complex issues. The area that 
probably caused me most distress was Badenoch and Strathspey, where there were 
issues for a whole bunch of reasons. Historically, we did not handle that situation 
well and we took too long to get on top of it. SW never did ‘get on top of it’ it took the 
intervention of the local MP.  The skin issue was a particular concern there. We had 
changed the source water from a loch in the Cairngorms to an aquifer under the 
River Spey. Undoubtedly, there were people who presented as having skin issues 
that they had not had before. The only way that we could deal with that properly was 
to engage NHS Highland, which looked really hard at the data. It spoke to all the 
local general practitioners in the area and compared the data on skin issues after the 
new supply came in with the data under the old supply and at the instance of skin 
issues in Badenoch and Strathspey compared with that elsewhere in the Highlands. 
NHS Highland’s two key conclusions were that there was a negligible 
difference between the instance of skin issues under the new and old supplies and 
that, overall, the instance of issues was about 20 to 30 per cent lower in Badenoch 
and Strathspey than in the Highlands as a whole. The "negligible difference" is one 
that needs clarified. The 20-30% lower than the rest of the Highlands is NO 
indication of a comparison of then (pre-water change) and now - only like for like 
comparisons can provide measurable understanding of how the picture has 
changed. Especially (mentioned in relation to recently introduced chloramination) 
considering dropping from 20 a day complaining to 5 a day complaining is seen to be 
acceptable - that is still 5 complaints a day! The skin issues are still ongoing. 
One  residents story who for 40 years previous to the change in 2012 had no skin 
issues. ‘Since the change I have had more than several visits to my GP, with a 
variety of creams making no long-term difference. They escalated me to the skin 
clinic in Raigmore where I received an intensive (2 creams, zinc bandages to be 
worn all night for 2 weeks then further creams for 2 weeks following that) treatment 
that resulted in my skin condition clearing up, then returning again. Why would I 
continue to pursue treatment courses after this? I now live with a permanent skin 
condition. I cannot affect the cause, the water - so therefore have given up reporting 
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the problem. None of this means I am happy with my supply - I just accept that I 
have no alternative. They (SW) have no idea of the fuller picture of their customers’ 
habits and how it would change their data.’ That was part of the evidence that NHS 
Highland gave to the Public Petitions Committee in July 2017, and that is the area 
where we have looked hardest at the issue. I was struck by the part of the evidence 
that showed the significant percentage of the population that suffers from skin 
issues. NHS Highland highlighted the complex interaction of factors that can give 
rise to such issues. It is very much a matter for the health services rather than for us.  
 
The Convener: What about the breathing issues?  
 
Douglas Millican: I must say that that is not an issue that I have heard of. Why 
not?   
 
Professor Parsons: The science behind chloramination is really well 
understood. There is a huge amount of academic research, as well as research by 
organisations such as the drinking water quality regulator One of the conclusions in 
this study says 'Although work is underway in Scotland to reduce THM formation, for 
a number of the works there is a need to increase precursor removal as 
chloramination alone is not enough to minimise the risk(5) and other health 
boards, which identifies unregulated DBP’s do have implications to health long term. 
a huge amount of data and information that gives us the confidence that the process 
is safe for us to use. I am not aware of specific concerns about breathing, and yet 
Professor Simon Parsons himself quoted in his Cranfield Uni study for the DWQR, 
'Into the formation of disinfection by product of chloramination, potential health 
implications and techniques for minimisation,'(5) “There is evidence to suggest that 
there is a significant degree of DBP exposure via inhalation during showering; 
indeed higher THM4 blood concentrations were noted in individuals after taking a 10 
minute shower (n = 11) when compared to THM4 blood concentrations in individuals 
after drinking 1L of water (n = 10); (Backer et al., 2000). It is acknowledged that 
inhalation and dermal exposure to DBPs may constitute an important proportion of 
the total DBP exposure of some individuals, it is not possible within the constraints of 
the current study design to estimate the extent of such exposures in the populations 
considered here. Therefore, the current assessment of risk posed by the various 
DBPs is restricted solely to consideration of oral exposure through consumption of 
drinking water." but I take a lot from the research that was undertaken by NHS 
Highland what research? that talks about the underlying science that says that 
monochloramine and chloramination are safe to use, even though chloramines are 
the least efficient of ALL disinfectants when considering the contact time to kill 
microorganisms.  
 
Mark Ruskell: Is the need to chloraminate waters from a particular catchment in any 
way related to land management practices? For example, at Loch Katrine, which is a 
major drinking water supply for Glasgow, you took the sheep off the hills a number of 
years ago and you are reforesting the area. I understand that that is not just about 
biodiversity or economics; it is about improving drinking water quality. I am interested 
to know whether there is a link with the chloramination issue.  
 
Professor Parsons: There is less of a link with chloramination; the specific issue 
that it is associated with is cryptosporidium, which is another thing that we have to 
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control in the water and which is ubiquitous across landscapes in the UK. Those 
measures allow us to manage that catchment better. Elsewhere, we look at the 
impact of peatland, for example, and whether the peat in the source has been 
deteriorated by sheep or other uses. That can lead to more organic material coming 
into the water, which means a different treatment challenge for us and, as such, we 
might consider how we control that. However, the measures at Loch Katrine are 
primarily driven by cryptosporidium rather than other issues.  
 
Douglas Millican: We are very active in the whole area of land management. As 
much as anything, it is about trying to improve the source water, but it is also about 
stabilising it from further deterioration as the climate changes. A really good example 
is the super peatland restoration job that we did in the past year with the local 
community around our loch supplying Lerwick in Shetland.  
 
The Convener: Do you put money directly into peatland restoration?  
 
Douglas Millican: Yes, we do that where it will deliver benefit to the source waters.  
 
The Convener: Could you write to us with the details of that?  
 
Douglas Millican: Do you mean on the example in Shetland? The Convener: Yes, 
and on any other peat restoration projects that you are involved in, because they 
obviously have climate change benefits, too.  
 
Douglas Millican: Absolutely—we can do that.  
From the UN 
 “Safe”: The water required for each personal or domestic use must be safe, 
therefore free from micro-organisms, chemical substances and radiological hazards 
that constitute a threat to a person’s health. Measures of drinking-water safety are 
usually defined by national and/or local standards for drinking-water quality. SW 
seem to have lost sight of what is important.  
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