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Introduction 
Drinking water is provided to the general public through public water supplies (such as Licensed 

Water Supplier) and private water supplies. The definition of private water supplies areas those 

“which are not provided by water companies but are the responsibility of owners and users” (1; 

1a). These can include a wide range of sources such as boreholes, springs or wells and can serve 

different sized populations, from a family in a single dwelling to over 5000 people per day. It is 

estimated that 0.5% of the population in England and Wales receive drinking water from 

private water supplies. The main recognised risks to human health from poorly-managed 

private water supplies, relate to microbiological contamination causing infectious intestinal 

disease, and chemical contamination where chronic disease is more of a risk. Outbreaks were 

defined as two or more cases that are thought to have derived from a common source. For 

general outbreaks this excludes those occurring within families. Both gastrointestinal and non-

gastrointestinal waterborne outbreaks can occur, but outbreak surveillance is only in place for 

the former. 

Private water supplies (PWS) have been recognised as a type of small scale water supply that 

are more vulnerable to breakdown or contamination compared to larger water supply systems 

by the United Nations Economic Commission for Europe (UNECE) and WHO Regional Office for 

Europe (WHO EURO) (2). Across the European Union, it is estimated that 10% of the population 

is served by small scale water supplies.  

Therefore addressing the quality of small scale supplies has become an important part of 

implementing international agreements such as the 2012 Parma Declaration on Environment 

and Health (3). This included a commitment to ensuring that people have ready access to safe 

water and sanitation in various settings including homes, childcare centres, preschools and 

schools.  In addition, the Protocol on Water and Heath to the 1992 Convention on the 

Protection and Use of Transboundary  Watercourses and International Lakes highlighted the 

issue of small scale supplies in the European region and identified this as an important area of 

work.  
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The same standards for drinking water apply to both public and private water supplies in 

England and Wales (4). Despite equal standards applying to both these water supplies, the 

latter have been recognised as being of poorer quality than public water supplies. This has 

important implications for human health due to the risk of infectious intestinal disease and 

chemical exposure. 

The Private Water Supply Regulations 1991 clearly identified local authorities as bearing 

responsibility for private water supplies by ensuring appropriate risk assessment and risk 

mitigation. In addition, local authorities may undertake water sampling in certain 

circumstances, such as a reported water quality problem. However, the 1991 regulations had 

no statutory provision for central collation of data on private water supplies from local 

authorities.  

On 1st January 2010, the Private Water Supplies Regulations 2009 came into force in England 

and Wales, implementing the European Drinking Water Directorate. The regulations grouped 

private water supplies according to the volume of water used (or number of users) and the 

intended water use.  Local authorities (normally the environmental health departments) are 

required to undertake a risk assessment of all the PWS except those which supply a single 

residential dwelling.  Environmental health departments (EHDs) in local authorities also have a 

duty under the 2009 regulations to monitor PWS and to take action when they identify PWS 

that are not wholesome. EHDs can use statutory notices to ensure appropriate actions are 

taken, if an informal approach to PWS owners is not successful. 

The difficulties relating to drinking water quality in England and Wales have been studied by a 

number of researchers. It has been shown that PWS are at higher risk of Escherichia coli 

contamination, compared to public water supplies (5). One study identified that one third of 

samples taken from PWS were contaminated with this faecal indicator organism.  Modelling 

using this data estimated that 54% (95% confidence interval: 49-59%) of all private water 

supplies in England would be unsatisfactory based on a number of significant variables (6).  

However, there is a lack of systematic data on the incidence of outbreaks and cases of 

gastrointestinal infection associated with drinking water from PWS.  Such systematic 
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information will be important as a measure of drinking water quality which potentially can be 

used to assess long term trends and contribute to water safety plans and disease intervention. 

This is useful when considering the impact of legislation on drinking water quality and human 

health. 

 EHDs in local authorities are a unique source for information about human infections related to 

PWS. As they risk-assess and monitor PWS and are involved in the investigation of illness 

related to these water supplies, they are well placed to provide information on the numbers of 

outbreaks or incidents of infection related to PWS. Indeed, some of these will be reported to 

public health services such as Public Health England (formerly the Health Protection Agency).  

To identify the scale of PWS-associated IID a prospective cohort study has been conducted, that 

has similarities to those used for public supplies (17, 18), and has compared water quality 

information with a daily diary of symptoms (19).  
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Objectives 
 

The objectives of this report (Project code 1269) are detailed as follows: 

1. Identify and describe outbreaks of diseases associated with private water supplies in 

England and Wales between 2001 and 2009 inclusive using the methodology adopted by 

Said et al (2003) in their review of outbreaks between 1970 and 2000. 

2. Provide a report on outbreaks of disease associated with private water supplies for the 

period between 1970 and 2000 described by Said et al. (7).   

3. Identify any trends in the incidence of outbreaks over the period 1970 to 2009 with 

particular regard to any differences before and after the 1991 regulations were 

implemented. 

4.  For the period 1970 to 2009, describe the criteria under which  local authorities report 

information on outbreaks to the HPA (and relevant predecessors), noting where there 

have been any changes in criteria and what the impact of those changes were in respect 

of trends in incidence of outbreaks.  

5. Identify what the impact of any changes in (4) were in respect of trends in incidence of 

outbreaks 

6. Consider whether improved reporting of illness associated with PWS by local authorities 

would allow a better understanding of risks associated with  private supplies, 

particularly in light of data now being collected by DWI 

7. Describe the main factors implicated in outbreaks associated with private supplies and 

discuss the disease burden arising from private water supplies including that to any 

vulnerable groups 
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The approaches and research plan for the Project 
 
1. Examine data sources. This will include: 

1.1. HPA eFOSS outbreak database 
1.2. Notes and PhD of Hopi Richardson  
1.3. Water archive in Colindale 
1.4. Records held in Public Health Wales 
1.5. Records held in the Cryptosporidium Reference Laboratory 
1.6. Data from the Viroclime project 
1.7. Outbreak reports 
1.8. Published papers 
1.9.  Any relevant information from ECDC & EFSA 
1.10. Any other identified potential sources 

 

2. Undertake a review of data held in Environmental Health Departments 
2.1. Devise an electronic questionnaire to send to Local Authorities 
2.2. Examine criteria for reporting private water supplies outbreaks and cases 
2.3. Analyse responses 

 

3. Create a database of all outbreaks linked to private water supplies 
3.1. Enter data 
3.2. Examine trends 
3.3. Look for evidence of risk factors 
3.4. Look for differences in disease before and after the 1991 Regulations were 

implemented. 
3.5. Examine the best approaches for assessing the effectiveness of the 2009 Regulations 

 

4. Produce a report on outbreaks linked to private water supplies 
4.1. Paper for peer reviewed journal 
4.2. Final report of outbreaks linked to private water supplies between 1970 and 2009 
4.3. Organise a small meeting of experts to discuss the findings 

 

5. Examine the reporting of illness associated with PWS by Local Authorities and HPUs. 
5.1. Examine the best way of measuring risks associated with private supplies, 
5.2. Examine how the water quality data now being collected by DWI can contribute to 

developing better ways of monitoring disease.  
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Methods 
 

Review of PWS outbreaks occurring between 2000 and 2009 inclusive 
 

Outbreaks associated with PWS in England and Wales during the above time period 

were identified through: 

1. Review of the published literature (methods detailed in Appendix 1). 

2. Review of archives at CDSC including paper archives and eFOSS database 

3. Review of records held in Cryptosporidium Reference Laboratory 

4. Review of records held in Public Health Wales 

5. Survey of local health protection teams in England regarding PWS-associated 

outbreaks 

Information from outbreaks was collated from these sources and itemised in a spreadsheet 

(Microsoft Excel 2007). This information was used to describe the outbreaks. This included an 

assessment of the strength of the evidence for the association between illness and drinking 

water from a PWS. This assessment was undertaken using the previously published CDSC 

classification system for waterborne outbreaks, developed by Tillett, De Louvois and Wall in 

1998 (8).  This same classification scheme was used by Said et al in 2003 (7) and is summarised 

in Box A. 
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CDSC CLASSIFICATION SCHEME FOR WATERBORNE OUTBREAKS 

 

Types of evidence of association of illness with water as a route of transmission 

 

A = Pathogen identified in clinical cases is also found in water 

 

B = Water quality failure and/or water treatment problem of relevance but outbreak 

pathogen is not detected in water 

 

C = Evidence from an analytical (cohort or case-control)study demonstrates association 

between water and illness 

 

D = Descriptive epidemiology suggests that the outbreak is water related and excludes 

obvious alternative explanations 

 

Classifications 

 

STRONG ASSOCIATION: (A+C) OR (A+D) OR (B+C) 

PROBABLE ASSOCIATION: (B+D) OR C only OR A only 

POSSIBLE ASSOCIATION: B only or D only 

 

(Source: Tillett et al, 1998)  

 

 

Survey of Environmental Health Departments in England and Wales 
 

An online questionnaire was developed to collect data from environmental health departments 

(EHDs). This questionnaire asked for information on the number of outbreaks and incidents 

associated by PWS and also the criteria used by EHDs for reporting PWS-associated outbreaks, 
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to the HPA. This questionnaire was modified following piloting with a number of local 

authorities identified by the Drinking Water Inspectorate (DWI). EHDs were invited by DWI to 

complete the online questionnaire. The HPA survey team sent email reminders to non-

responders.  

Results 

Identification of outbreaks of diseases associated with private water supplies 
in England and Wales between 2001 and 2009. 
 

Of the twelve outbreaks identified that had a link to a private water supply, eight were 

identified from the eFOSS outbreak database, two were reported in scientific publications but 

were not in eFOSS , one was identified through the Cryptosporidium Reference Unit in Swansea 

and one from the Drinking Water Inspectorate (DWI). There were three additional outbreaks 

identified through questionnaires administered to Council Environmental Health Departments 

but following up these reports indicated that these were not really outbreaks. No additional 

outbreaks were identified through the questionnaire sent to HPA Health Protection Units. The 

evidence from this is not unexpected, as there was similar information from the outbreak 

review conducted by Said et al in 2003. It highlights that information from the eFOSS database 

needs to be supplemented by data from CRU and scientific publications. This could, in theory, 

be done on an annual basis by the eFOSS team. It suggests that EHD reporting to HPUs is 

incomplete and that outbreak reporting by CRU to HPA/PHE could be improved, particularly in 

respect of outbreaks in Wales.  

Review of PWS Outbreaks occurring between 2001 and 2009 
 

There were twelve outbreaks for which data was available in the period between January 2001 

and December 2009 inclusive (Table 1). However, only one outbreak had strong evidence of an 

association, by demonstrating the outbreak organism in both cases and the PWS. For nine of 

the outbreaks, the strength of evidence for the role of the PWS was probable, and there was 
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one outbreak scored as possible. There were no deaths recorded in any of the identified 

outbreaks. Identified pathogens involved in the outbreaks included Campylobacter (7 

outbreaks), E.coli 0157 (4 outbreaks), Cryptosporidium (3 outbreaks), Salmonella (1 outbreak) 

and norovirus (1 outbreak). These include 4 outbreaks where more than one outbreak 

pathogen was detected amongst cases within the outbreak. There were no identified outbreaks 

caused by unknown pathogens. As is commonly seen with such private supplies the main 

pathogens present would normally be removed by the conventional water treatment systems 

used for mains drinking water such as chlorination (for the bacteria and viruses) and 

flocculation,  filtration and UV treatment (for these plus the chlorine resistant parasites, 

including Cryptosporidium). There were two children admitted in one of the outbreaks. 

Most outbreaks were located in places where drinking water consumers tended to be visitors 

or short-term residents. These locations included military training sites, outdoor activity 

centres, campsites and caravan sites. Nine of the twelve outbreaks were linked to commercial 

and two to domestic premises, although one of the two ‘domestic’ premises was a school and 

the other a farm. It is thought that private water supply outbreaks are predominantly detected 

in commercial premises because cases in private dwellings are less likely to be demonstrated in 

a cluster than those linked to private water supplies in commercial premises. Commercial 

premises are those that provide food, drinking water or accommodation on the premises, and 

are served by a private water supply. Five of the twelve outbreaks were in Wales. Attack rates  

(people affected as a percentage of all people at risk) ranged from 12% to 89%. The implicated 

PWS included boreholes, wells and springs. In three outbreaks, the type of private water supply 

was unspecified.  

Outbreak investigations identified evidence of contamination by livestock, poor conditions 

surrounding the PWS and inadequate treatment practices. The control measures introduced for 

implicated PWS included interim advice to boil water, chlorination of water and flushing of 

water distribution systems.  For the identified outbreaks, there was no record of the long term 

modifications of private water supplies (improvements). 
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Review of PWS Outbreaks occurring between 1970 and 2000 
 

The outbreaks for this period have been reviewed previously (Said et al 2003). Between 1970 

and 2000 there were 25 outbreaks associated with PWS (Table 1). The strength of association 

between illness and drinking from a PWS was strong in 12 of these outbreaks. In 7 of the 

identified outbreaks, the strength of association was probable. For the remaining 6 outbreaks, 

the strength of the association was weaker – it was only possible. The numbers of people at risk 

varied between outbreaks, as did the attack rates (mean 30%, range 7-89%). It is likely that the 

attack rates are a reflection of the degree of exposure of the exposed population to the 

pathogen causing the disease. There is no obvious association between pathogen and attack 

rate in this outbreak series, or to any other parameter. 

Over half of the identified outbreaks were caused by Campylobacter spp. (13/25, 52%). Other 

pathogens implicated in outbreaks include Cryptosporidium (4 outbreaks), Streptobacillus 

moniliformis (1 outbreak), E. coli 0157 (1 outbreak), Giardia (1 outbreak). These included one 

outbreak of mixed pathogens (Cryptosporidium and Campylobacter). For five outbreaks, the 

pathogen responsible was unknown. 

The locations for the outbreaks included youth hostels, campsites, holiday accommodation and 

boarding schools. A common factor for these settings is that affected persons tend to be short 

term residents. There has been some ambiguity within the recording of outbreaks linked to 

domestic premises, as boarding schools are usually categorised as domestic, although students 

are presumed to be fee paying. The production of food is covered in the commercial category 

of private water supplies but there were no outbreaks identified where commercial food 

production was involved. The types of PWS implicated in outbreaks included wells (4), springs 

(15), boreholes (3) and surface water (5). These include two outbreaks where more than one 

possible source was identified. In addition, the source of PWS was not identified for one 

outbreak. This highlights the frequent difficulties in investigating PWS outbreaks.  

A wide range of factors were implicated in these outbreaks, with more than one factor in some 

outbreaks. These included possible or demonstrated contamination by animals (13 outbreaks), 
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inadequate chlorination (6 outbreaks), building works or other structural problems (5 

outbreaks) and failures to maintain ultraviolet light (UV) treatment systems (4 outbreaks). 

Corrective actions taken with these outbreaks included chlorination, filtration and UV 

treatment systems. 

 

Comparison of 1975 to 2000 with 2001 to 2009 
 

Comparison of the strength of association between outbreaks in the period 1970 to 2000 with 

2001 to 2009 shows significantly more of the outbreaks occurring since 2000 could not be 

classified as having strong evidence of infection from the water (Table 2; Chi2 p=0.02). The 

reasons for this partly reflects the size of the outbreaks with 36% of outbreaks in the pre-2001 

period involving 40 or more people compared to 25% in the post 2000 period. Although the 

number of outbreaks is small there is evidence that there were fewer private water supply 

outbreaks identified before 1992 when outbreak surveillance was established at CDSC and the 

highest rate of outbreak reporting was in the period between 1992 and 2000 (Table 3). The 

decrease since then has been in larger outbreaks and those with stronger evidence. There is 

little evidence for what might have caused this change. One possibility is the altered structure 

of public health microbiology and epidemiology and the change from PHLS to HPA in the early 

2000s may have changed the surveillance activities related to private water supply outbreaks. 

However, the change is less likely to be as a result of alterations in surveillance because larger 

outbreaks should be more easily detected than smaller ones, and there is no supporting 

evidence for this. Another difference could be improved public health management 

(improvement) of supplies by Environmental Health Departments, although again this report 

has no evidence to support this. The geographic distribution shows a reduction in outbreaks, 

particularly in South West, North West and East regions with an increase in outbreaks in Wales 

(Table 4). It is not clear what the reason for this is, although the numbers are small and the 

differences could therefore be the result of chance. The setting of outbreaks has changed over 

time with a reduction in outbreaks linked to schools and holiday accommodation (Table 5). The 

reduction in outbreaks has been particularly significant in those associated with domestic 
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premises (Table 6). There could be effects that are the result of changes in categorization of 

premises but there is no evidence for this. The decrease in the number of outbreaks in schools 

could be as a result of the new Food Hygiene Regulations after 1990 which resulted in increased 

inspection of food premises, including school canteens. The EHO investigating individual cases 

would have referred any poor quality water supplies for investigation to the EHO dealing with 

this area and therefore improving the supply and decreasing the likelihood of an outbreak. 

However there is only circumstantial evidence to support this.     
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Table 1. Private Water Supply outbreaks per year 1975 to 2011 

Year Number of outbreaks 
1975 1 
1976 0 
1977 0 
1978 0 
1979 0 
1980 2 
1981 1 
1982 1 
1983 1 
1984 0 
1985 1 
1986 1 
1987 0 
1988 0 
1989 0 
1990 0 
1991 1 
1992 1 
1993 3 
1994 3 
1995 1 
1996 0 
1997 1 
1998 5 
1999 1 
2000 1 
2001 1 
2002 5 
2003 0 
2004 3 
2005 0 
2006 1 
2007 0 
2008 1 
2009 1 
2010 0 
2011 0 
Total 37 

 

DWI Project code 1269 – Final Report 15 2 October 2014 
 



Table 2. Strength of evidence in private water supply outbreaks during two time periods  

Time period Not strong Strong Total 
Pre 2001 13 12 25 
2001 to 2009 11 1 12 
Total 24 13 37 

 

 

Table 3. Private water supply outbreaks over four time periods  

Time period 
 

Number of 
outbreaks 

Average outbreaks 
per year 

1975 to 1982 5 0.6 
1983 to 1991 4 0.4 
1992 to 2000 16 1.8 
2001 to 2009 12 1.3 

 

 

Table 4. Outbreaks by region during two time periods 

Row Labels Pre 2001 2001 to 2009 Total 
East 4 0 4 
East Midlands 1 0 1 
London 0 0 0 
North East 1 2 3 
North West 4 1 5 
South East 1 0 1 
South West 6 1 7 
Wales 3 5 8 
West Midlands 2 1 3 
Yorkshire & Humberside 2 2 4 
Unknown (North) 1 0 1 
Total 25 12 37 
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Table 5. Outbreaks by setting during two time periods 

Setting Pre 2001 2001 to 2009 Total 
Domestic house 2 

 
2 

Farm, caravan or campsite 5 5 10 
Holiday / guest house accommodation 4 

 
4 

School/student residence 8 2 10 
Training/activity/adventure centre 4 5 9 
Other 2 

 
2 

Total 25 12 37 
 

Table 6. Private water supply outbreaks by commercial or domestic property during two time 
periods 

Type Pre 2001 2001 to 2009 Total 
Commercial 10 10 20 
Domestic 15 2 17 
Total 25 12 37 

 

P=0.01; OR 0.15; CI 0.01-0.86 

 

 

 

 

 

 

 

 

 
  

CLASS PERSONS
SUPPLIED

AVERAGE DAILY
VOLUME (m3/day)

ANNUAL SAMPLING
FREQUENCY

(Coliforms & E. coli)
CATEGORY 1 (Domestic)

A >5000 24
B 501 to 5000 12
C 101 to 500 2
D 25 to 100 1
E <25 Every 5 years
F Single property None specified

CATEGORY 2 (Includes supplies to hospitals, residential homes, holiday
sites and food preparation premises)

1 >1000 24
2 101 to 1000 12
3 21 to 100 6
4 5 to 20 2
5 <5 1
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Factors implicated in outbreaks 
 

Private water supply outbreaks are commonly caused by organisms that are susceptible to 

conventional water treatment techniques such as chlorination flocculation and filtration. The 

pathogens in outbreaks between 1970 and 2011 were predominantly bacteria, with 

Campylobacter being involved in 20 out of 37 (54%) reported outbreaks (Table 7). The other 

pathogens are Cryptosporidium (7), VTEC E. coli O157 (5), Salmonella (2), Giardia (1), norovirus 

(1) and Streptobacillus moniliformis (1). Mixed outbreaks made up 5 of the 37 outbreaks and 

there were 5 outbreaks without a known etiologic agent identified.  There was no significant 

change in those outbreaks involving Campylobacter (alone or as a mixed infection) between the 

pre-2001 outbreaks and more recent ones. The number of outbreaks involving VTEC E. coli 

O157 increased from one before 2001 to five for the period 2001 to 2008. It is not clear if this 

increase reflects a genuine increase in disease that is attributable to private water supplies, or 

to improvements in the diagnosis and follow up of E. coli O157 cases. The latter is likely because 

there has been an increased response to E. coli O157 infections by public health teams because 

the disease is severe, a number of large outbreaks have been prominent in the media and 

response to outbreaks has been scrutinised in independent reports. Two of the five outbreaks 

were mixed outbreaks including E. coli O157 and there were 74 cases associated with the five 

outbreaks although it is not clear how many of these were E. coli O157. Although there are 

between 600 and 1200 E. coli O157 cases per year reported in England and Wales (Table 7), the 

relatively high morbidity, mortality and cost of these infections means that these outbreaks are 

of particular interest. The attack rate in outbreaks caused by all pathogens since 2001 has been 

slightly lower than in those pre 2001 (Figure 2). 

The specific factors responsible for outbreaks focus on sources of contamination, which were 

predominantly animal faeces, and failures in treatment. However, a dead animal was found in 

the supply in one outbreak and live small animals (e.g. rats, bats, birds) were also be implicated 

as a result of gaining access to the supply. In around half of the outbreaks there was 

documented evidence that there had been a failure of water treatment. This included failures 

in chlorination and UV treatments. These failures usually reflect poor maintenance of the 
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treatment and commonly the supply infrastructure. This can include work being undertaken 

near to a tank. Some supplies were impacted by heavy rain washing material from fields into 

the source water or supply. Lack of maintenance contributed to cracked tanks, damage to tank 

lids and cross-connections. One outbreak followed the use of laxatives on sheep to eliminate 

parasites. 
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Figure 2. Attack rate in private water supply outbreaks (n = 29) 
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Table 7. Pathogens involved in private water supply outbreaks  

Organism Pre 2001 2001 to 2009 Total 
Campylobacter 12 4 16 
Cryptosporidium 3 

 
3 

Cryptosporidium and Campylobacter 1 2 3 
Cryptosporidium and E. coli O157 

 
1 1 

E. coli 0157, Campylobacter and Salmonella 
 

1 1 
E. coli O157 1 3 4 
Giardia 1 

 
1 

Norovirus 
 

1 1 
Salmonella Paratyphi B 1 

 
1 

Streptobacillus moniliformis 1 
 

1 
Unknown 5 

 
5 

Total 25 12 37 
 

Table 8. E. coli O157 annual total cases in England and Wales  

YEAR TOTAL 
1991 361 
1992 470 
1993 385 
1994 411 
1995 792 
1996 660 
1997 1087 
1998 890 
1999 1084 
2000 896 
2001 768 
2002 595 
2003 675 
2004 699 
2005 950 
2006 1001 
2007 828 
2008 950 
2009 1034 
2010 793 
2011 1182 
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Key Points on identified outbreaks 
 

• There were 37 outbreaks related to private water supplies between 1970 and 2011.  

• The rate of outbreaks is small with an average of 1.45 outbreaks per year over 20 years 

(1990 to 2009).  

• Few outbreaks had microbiological evidence linking cases to private water supplies.  

• The strength of association between PWS and illness was generally probable or possible, 

based on identification of water treatment failures in conjunction with descriptive 

epidemiology of water-related disease. 

• Evidence from analytical studies such as case-control studies were relatively uncommon 

• Campylobacter spp. and E. coli 0157 were the most common outbreak pathogen 

identified in the PWS outbreaks. There were several outbreaks with more than one 

identified pathogen which may be related to environmental contamination.  

• E. coli 0157 cases linked to PWS have increased from 1 pre 2001 to 5 since 2001. 

• Compared to the period 1970-2000 inclusive which had five outbreaks with an unknown 

pathogen, between 2001 and 2009 inclusive there were no such outbreaks. This could 

reflect improved sampling, testing or ascertainment bias (with non-reporting of 

outbreaks without identified pathogens). 

• Affected places tend to be locations such as training and activity centres frequented by 

short-term resident populations. There have been no outbreaks associated with holiday 

accommodation since 2001, and no outbreaks in residential dwellings other than farms.  

• No deaths were reported in relation to these outbreaks. However, other clinical 

outcomes were infrequently documented.  

• Commonly implicated factors in outbreaks were poor conditions of private water 

supplies, contamination by animals, inadequate water treatment and poor management 

of the supply.  

• Of the eleven outbreaks identified in the period 2001 to 2009 there were eight that 

derived from the eFOSS archive, one from the Cryptosporidium Reference Laboratory, 

one through the Drinking Water Inspectorate and two in scientific publications. Three 
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additional outbreaks were flagged on a survey of Environmental Health Departments 

but none of these turned out to be a real outbreak. 

• 5/12 outbreaks were from Wales.  

Environmental Health Department Survey 
 

There were 74 responses to the questionnaire, with 66 questionnaires completed by 76 

Environmental Health Departments and 8 responses with no completed questionnaire but 

indicating there were no private water supplies (7) or only single dwelling supplies only (1). One 

reply covered supplies from three different local authorities. The median number of supplies 

per authority was 10.5 while the average was 88.6 (range 0 to 1100 supplies), reflecting that 17 

of 74 authorities (24%) had no supplies. The completion of data on outbreaks and incidents 

provides some insight into their extent, recording and reporting (Table 8). Data from 2000 was 

not accessible by 16/61 (26%) of EHDs while for 2011 the figures were only 4/61 (7%)(Table 9). 

This suggests that records are more easily accessible over the last three years and that despite 

incidents being more commonly reported during this period there were no outbreaks reported 

that had not been previously recorded through other means. As might be expected there were 

no incidents reported from Local Authorities with less than 3 private water supplies, and the 

number of incidents increased with the number of supplies within the area, being highest in 

those authorities with over 100 supplies. The rate of detection was estimated to be 50 incidents 

per 100,000 private water supplies per year, and there were 6 outbreaks per 100,000 private 

water supplies per year. However, the reporting may have been greater for councils with 

known positive supplies or outbreaks and less in councils where there were a lot of supplies 

that would have taken longer to examine the records on. In addition the presumed under-

reporting for 2008 and before suggests that the real rates for incidents and outbreaks may be 

higher than this.  

The source of information was mostly from personal memory of the interviewee or their 

Environmental Health colleagues, sometimes going back over many years. However, the 

descriptive data suggests that this was limited by some staff having not worked for a long 
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period and the overall poor completion of the question asking about sources of information. 

The impression is that written records concerning incidents that are easily accessed are the 

exception rather than being common pre 2009.   
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Table 9. Incidents and outbreaks reported by Environmental Health Departments * who had 

private water supplies in their area (n = 74) 

Year Incidents 

detectedФ 

Incidents 

reportedФ 

Outbreaks 

detectedФ 

Outbreaks 

reportedФ 

Not known 

2000 2 0 0 0 19 
2001 0 0 0 0 19 
2002 6 6 2 2 16 
2003 1 1 0 0 17 
2004 5 4 2 2 14 
2005 2 3 1 1 13 
2006 1 1 0 0 15 
2007 1 1 1 1 14 
2008 2 2 0 0 13 
2009 6 3 0 0 9 
2010 10 4 0 0 5 
2011 5 2 0 0 7 
Total 40 27 4 4 161 
 

* There were responses from councils in Anglesey, Babergh, Bassetlaw, Birmingham, Blaby, Blaenau Gwent, 

Bolsover, Boston, Bournemouth, Bracknell Forrest, Bradford, Bridgend, Canterbury, Carlisle, Charnwood, Cheshire, 

Craven, Dacorum, East Lindsey, Eastbourne, Forrest Heath, Gravesham, Great Yarmouth, Hambledon, Harborough, 

Hart, Hartlepool, Havant, Hull, Kingston upon Thames, Knowsley, Malvern, Medway, Merthyr Tydfil, Merton, Mid 

Sussex, Newark & Sherwood, Newport, North Devon, North Kesteven, Nuneaton & Bedworth, Salford, 

Peterborough, Powys, Reigate & Banstead, Richmondshire, Rossendale, Rotchdale, Rother, Rugby, Runnymede, 

South Derbyshire, South Oxfordshire, South Tyneside, Southwark, Staffordshire Moorlands, Surrey Heath, Swale, 

Tewkesbury, Tonbridge & Malling, Tower Hamlets, Vale of Glamorgan, Tunbridge Wells, Wakefield, Warrington, 

West Lancashire, West Oxfordshire, Wigan, Winchester, Worcester, Wycombe, Wyre Forest, Vale of the Wight 

Horse and York City. 

Ф  The incidents and outbreaks are recorded as detected, meaning that the Local Authority recorded them as such, 

and reported, meaning that they were notified to the local health protection professionals in the area. 
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Information sources used by EHOs 

Q. Where did you obtain the information from which allowed you to complete this questionnaire? 
(more than one option can be selected by each respondent) 

Reply options Number selecting this option % all respondents 
Environmental Health database 41 60.3 
Infectious Disease questionnaire 9 13.2 
Informal Private Water Supply reports/file notes 25 36.8 
Informal Food premises reports/file notes 6 8.8 
Formal reports on  Private Water Supplies or Food  8 11.8 

 

Specific comments Q1 

• personal knowledge X2 
• local knowledge X2 
• Checked with Food Team 
• Officers knowledge X3 
• EHOs memories 
• colleagues and personal knowledge (I deal with IDU’s from 2005) 
• team members knowledge of borough  
• Hull has no private water supplies  
• I discussed with my colleague in food and there have not been any cases associated with PWS  
• officer knowledge 
• Council electronic database available from 2006 only. Info regarding consumption of water not 

logged on council database. 
• My knowledge as sole officer in charge of PWS  
• own knowledge, and records 
• Discussion with Team Leader and with Food team  
• Officers unaware  
• Speaking with Lead ID Officer 
• To date, we are not aware of any PWS in the borough therefore it is assumed that there have 

been no incidents of infectious disease associated with this source. 
• From Officers’ recollection, though it is possible (with varying difficulty) to consider the other 

resources above. 
• Information obtained whilst visiting the sites to complete risk assessments.  
• asking officers 

 

Q. If you were unable to report any information please specify what prevented you from achieving this?  
(more than one option can be selected by each respondent) 
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Reply options Number selecting this option % all respondents 
Infectious Disease questionnaire with the HPA/ PHLS 3 4.4 
No available data/records 15 22.1 
No outbreaks or incidents 23 33.8 
Database does not allow these to be found 10 14.7 
Infectious Disease questionnaire not retained 4 5.9 
Not applicable – no limitation in information  11 16.2 
Other, please specify: 8 11.9 

 

Specific comments Q2 

• As far as I know, we do not have an up-to-date list of PWS’s within Medway, and they do not link 

directly with our database of infectious disease notifications.  In addition, the ID module of our 

database does not record the probable cause of the case, so I am relying on my memory since 

starting at Medway in October 2008.  

• Hull has no private water supplies 

• we believe it is zero but cannot prove it with figures  

• Only confirmed crypto cases investigated as no PWS in Borough. Info regarding suspected point 

source as PWS referred to HPA at time.  

• not recorded as specifically linked to PWS  

• very few supplies. The few known are distribution networks  

• Officers not aware  

• not aware of any PWS in the borough. 

The data from this survey suggests that past information about outbreaks and incidents is 

critically dependent on the personal memory of sampling officers and other Environmental 

Health Professionals. It is difficult from the survey data to identify any changes in the criteria 

under which local authorities report information on outbreaks and incidents to HPA, or any 

impact of changes. The surveys suggest that there is good communication between Local 

Authority and Health Protection Units about outbreaks. The survey also asked about incidents 

(e.g. where a person makes a complaint about an illness which could be associated to a PWS or 

during a visit to a PWS an officer becomes aware that there has been an illness which could 

have been due to a PWS). The results suggest that while some of these are reported to HPUs, 
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many are not. Local authority feedback from the pilot study for the questionnaires suggested 

that it would be easier for Local Authorities to record information relating to numbers of 

outbreaks and incidents on an annual basis, as part of the DWI data submissions in addition to 

local reporting to HPUs, than at longer time periods.  

Survey of Health Protection Units 
 

A response was received from 17 of 25 Health Protection Units (HPUs) in England, giving a 

response rate of 68%. Many of the HPUs reported that it was not possible to provide a 

complete report for the whole time period of 1st January 2000 to 31st December 2011. There 

were many factors implicated in this, including organisational changes and turnover of key 

personnel during the study period. A new national case management computer system called 

HPZone, was used nationally in all HPUs from 1st January 2010. This allowed some information 

to be identified for the period between 1st January 2010 and 31st December 2011. The HPZone 

case management system is an electronic web-based case management system used to record 

operational health protection work within Public Health England. It is mainly used by the health 

protection teams which cover specific geographical areas of the country. This includes records 

of individual cases, which may have been notified by a general practitioner. In addition, it can 

also record wider situations such as outbreaks. A recent development has been a feature to 

facilitate national monitoring of the outbreaks and cases, although it is not possible to view 

patient identifiable information though this. This would however, allow the number of 

outbreaks related to a specific infection (e.g. Campylobacter) or type of setting (e.g. petting 

farm, school) to be identified. There is currently no specific “setting” for private water supplies 

although this could be investigated and developed if warranted.  During the period of this 

introduction (2010-2011), there were three PWS-outbreaks identified; however, no further 

information was available on these.   

Data from the HPU survey suggests that most of the outbreaks detected through activity 

undertaken by EHDs, HPUs and Laboratories are picked up by eFOSS , the Cryptosporidium 

Reference Unit or published papers, but some outbreaks may not be reported from EHDs.  
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Discussion 
The provision of drinking water is a highly regulated sector in the European Union and the vast 

majority of drinking water consumed is wholesome. However, it is recognised that private 

water supplies are at higher risk of poor water quality. This review has not observed any large 

change in the number of outbreaks of gastrointestinal infections associated with PWS between 

1970 and 2009. However, overall numbers of outbreaks are generally small. Therefore, it is 

difficult to assess what the impact of the 2009 regulations or changes in criteria used by EHOs 

for reporting outbreaks, would have had. For instance, the number of reported outbreaks may 

be unchanged if the number of real outbreaks had decreased but EHOs used improved 

reporting criteria.  

 This project has identified that the same problems of poor conditions around private water 

supplies, animal contamination, inadequate treatment and poor management have continued 

to affect private water supplies since 1970. This persists despite regulations in 1991 which 

focused on monitoring, with investigating and improvement being required where failures were 

identified.  There is potential for this to improve following the implementation of the 2010 

Private Water Supplies regulations with the risk assessment approach. 

The most frequent pathogens identified during PWS outbreaks were Campylobacter spp. and E. 

coli 0157. This would be compatible with the observation of animal contamination of private 

water supplies during outbreaks. These pathogens are commonly excreted by animals such as 

sheep and cows. Richardson and colleagues have previously commented that a large body of 

evidence exists for sheep and cows excreting E. coli bacteria (6). The evidence for private water 

supply outbreaks is generally based on descriptive epidemiology suggesting drinking water as a 

vehicle of infection in the context of an identified water treatment problem. There was little 

evidence from analytical studies, even in outbreaks with larger populations at risk. Identical 

microbiological findings in both cases and private water supplies were relatively uncommon, 

due to the time delay between an infected patient becoming ill, obtaining microbiological 

results and any subsequent visit by EHD to the supply. This may be related to the nature of the 

contamination of private water supplies by environmental contaminants, as this may be 

DWI Project code 1269 – Final Report 29 2 October 2014 
 



transient in nature due to the flow of the water supply itself and therefore not identified during 

follow-up sampling. However with the risk assessment approach of the 2009 PWS Regulations, 

the potential environmental contamination can be observed at any time and then linked to 

microbiological findings. 

Private water supply outbreaks continue to represent a risk to short-term resident populations 

attending locations such activity centres, while outbreaks linked to holiday accommodation 

have not occurred since 2001. These are the specific populations which may not benefit from 

the potential immunity which those with long-term exposures may have developed, as 

postulated by other researchers (9). As travellers may be affected, environmental health and 

public health services in those regions without private water supplies will also need to be aware 

of their potential impact. There is some evidence that children may be at greater risk from 

infectious intestinal disease related to private water supplies because of the absence of 

immunity to pathogens in the water (10-12). The absence of outbreaks linked to holiday 

premises since 2001 may be related to the improved vigilance of Environmental Health 

Departments or may be chance. 

A prospective study of infectious intestinal disease in the counties of Norfolk, Suffolk and Hertfordshire 

was undertaken from 2008 (18). Researchers randomly selected 2,539 households known to have a 

private water supply, to be invited to take a part in a study. Those agreeing to participate in the study 

were asked to keep a 12 week diary of any symptoms of infectious intestinal disease that they 

experienced. The results of this diary was reported on a weekly basis to the study team. The private 

water supplies for each participating household were also sampled and tested for indicator organisms 

including Enterococci. The researchers found that there was a specific association between the presence 

of these indicator organisms in the private water supply and reported infectious intestinal disease in 

children aged less than ten years who were served by these water supplies. However, this association 

was not observed for other age groups. 

There is limited information on the clinical outcomes of gastrointestinal infection related to 

PWS. However, no deaths were reported in the identified outbreaks suggesting that illness is 

likely to be relatively self-limiting. However in an outbreak in 2008 two children were hospitalised, 

indicating that serious illness can arise from PWS outbreaks. There is further evidence that illnesses can 
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be serious because there were three outbreaks of E. coli O157 (which causes serious disease and can be 

life threatening). The current national surveillance (LabBase) data does not differentiate well those cases 

that are hospitalised, so there may well be many patients, particularly children, in the reported 

outbreaks who have been admitted to hospital.  It has not been possible to comment on the scale 

of healthcare use associated with PWS outbreaks because of this.  

Limitations 
 

The WHO European Regional Office has recognised that information on the impact of small 

scale water supplies (which include private water supplies) is limited in scope throughout the 

whole of Europe. This is a key barrier to effectively understanding this important public health 

problem. 

The methods used in this project are highly dependent on the completeness and accessibility of 

records.  To supplement the methods used by Said et al. (7), we asked local health protection 

teams to identify outbreaks of illness associated with private water supplies. The scope of this 

recall was limited by organisational changes; the Health Protection Agency was only formed in 

2003, and so prior documentation may not have been inherited. Local knowledge of staff 

members is also an important source but was severely limited by previous staff turnover. In 

addition, not all records were retained for long periods of time. Furthermore, some databases 

and other record systems do not facilitate easy searching by sources of infections such as 

private water supplies. The culmination of these factors explains why local health protection 

units were not able to identify any extra outbreaks in addition to those identified through other 

means. However, the use of the national case management system from 2010, will ensure that 

identification of later outbreaks will be easier.  

In addition, the use of published literature to identify outbreaks will be affected by publication 

bias where perhaps only novel presentations of water-borne illness will be identified. In 

addition, publications of water-borne outbreaks tend to be focused on public water supplies as 

the latter tend to have larger numbers of cases. 
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It was also noted that there were no outbreaks between 2000 and 2009 where pathogens were 

not identified, compared to the previous time period, when there were five such outbreaks. 

While better training and access to testing and sampling may explain this, there is also the 

potential for ascertainment bias. This would occur where only those outbreaks with an 

identified pathogen were reported, and where those without pathogens are not recorded as 

outbreaks.  

This project has focused on outbreaks however it has not identified the level of illness among 

residents in single dwellings served by a private water supply. In such single dwellings, the 

smaller population at risk in each dwelling makes it harder to identify outbreaks of illness. If 

these do present to health services, and are recognised by health professionals, these may be 

wrongly attributed to other causes such as food, as they involve known foodborne pathogens. 

As private water supplies are more common in specific parts of the country, this will be an 

important consideration in particular regions.  

Challenges facing surveillance of PWS-related outbreaks 
 

There are a number of barriers to accurately measuring the burden of IID associated with PWS. 

Not all individuals with symptoms of IID may attend health services. The IID2 study examined 

the proportion of such cases which presented to and were diagnosed by general practitioners 

(13). The investigation found that for every one case of E. coli E. coli O157 identified by general 

practitioners  on laboratory testing (stool culture), there were 22.8 within the community (95% 

Confidence Interval: 0.9-610).  In addition, for every one case of Campylobacter species 

identified by culture testing in general practice, there were 7.2 cases (9.5% confidence interval: 

4.1-12.7) in the community (13).  A further complication is the possibility that long term PWS 

exposure may confer partial immunity to pathogens (7); this would have the effect that 

individuals served by a PWS would, despite infection, would be less likely to present to health 

services.  

Identification of pathogens causing IID is itself incomplete. Researchers in South West England 

have shown that the decision by general practitioners to request stool specimens from patients, 
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for laboratory testing was based on only a narrow range of factors (14). These factors included 

diarrhoea lasting longer than one week, recent travel or if the patient was very unwell. Other 

factors such as suspicion of food poisoning or patients’ occupations were less frequently 

considered in the decision to undertake testing of stool samples.  Although general 

practitioners’ consideration of exposures to private water supplies have not been formally 

studied, it is unlikely to be substantially different to that of food poisoning, as a whole. 

All cases of illness suspected to be caused by food or water consumption should be notified by 

registered medical practitioners (RMPs) to the local proper officer. However, it has been 

recognised that this does not occur for all cases, nor is it timely. From the 1st October 2010, it 

has also been mandatory for diagnostic laboratories to report human cases of infection with 

specific causative agents, including E. coli 0157 and Campylobacter spp., to the Health 

Protection Agency. However, initial evaluation of this system in two regions of England 

suggested this reporting mechanism is also incomplete (15). 

These difficulties in surveillance are a considerable barrier to accurately quantifying the scale of 

PWS-associated IID.  Therefore, new approaches to this problem are needed, in order to 

provide an accurate baseline measurement of PWS associated IID.  Periodically undertaking 

these measurements will facilitate the evaluation of drinking water policy. 
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Recommendation for future work 

We recommend DWI considers the following options as a means of providing knowledge about 
private water supplies related illnesses.  

Option1: Data linkage between routine laboratory testing information and 
PWS information 
 

When laboratory tests on stool specimens are requested by clinicians the relevant risk factor 

information on the request form is often incomplete. In particular, clinicians may be unaware of 

risks associated with PWS and will not ask patients about the source of their water supply. An 

independent method of identifying cases associated with a PWS, is therefore needed. A 

potential option would be to check postcodes of IID cases, then be compared to postcodes of 

PWS held by LA/DWI to identify those cases resident at addresses with PWS. This would help to 

quantify the scale of PWS-associated IID, particularly sporadic non-outbreak related cases. If 

the data on water quality is available this may also be linked through a risk categorisation of 

premises using DWI data.  

Option number 1 

Name of Data source CoSurv 

Date Established 1995 

Organisation controlling 

this data 

PUBLIC HEALTH ENGLAND 

Extent of data Available for England and Wales 

How would DWI access 

this? 

Restricted by national regulations to PHE as patient information. However PHE could 

provide once a year anonymised data from notifications from stool samples, in a list 

of infectious disease notification per local authority area. This would give a 

percentage of population per local authority area with notification of an infectious 

disease. Would suggest that this is piloted for a specific period or geographical area 

before developing a long term plan for data linkage using this data source. 

Limitations PHE could not supply patient postcodes to DWI for reasons of patient confidentiality 

and DWI could equally not supply PHE with this data because private water supply 

owner data protection rules apply. Therefore where PHE provide anonymised data 

for each local authority area this would overcome confidentially. 
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Option 2: Study using a general practice research database 
 

A more comprehensive study would use existing national general practice databases such as 

QRESEARCH or GPRD to identify the scale of PWS-associated IID. This would require a search of 

IID diagnoses as entered by clinicians, such as food poisoning and diarrhoea, and linking cases 

of these diagnoses via postcodes, to PWS postcodes held by DWI. This would have the 

advantage of capturing a wider range of cases than just laboratory confirmed cases. However, 

searches of these databases are expensive and require long timescales to plan. However if PHE 

extract anonymised data and provide this to DWI, this can be correlated with private water 

supplies and public supplies at local authority level and inform DWI’s high level strategy. 

Option number 2 A 

Name of data source GPRD (general practice research database) 

Date established CPRD 2012 – but includes some data from as early as 1990’s 

Extent of data Available for England 

Organisation controlling this data Medicines and Healthcare Products Regulatory Agency (MHRA) 

How would DWI access this? www.cprd.com 

 

Option number  2 B 

Name of data source QResearch 

Date established Historical records extend back to the early 1990’s, making it one of the 

largest and richest general practice databases in the world. 

Extent of data Available for records throughout the UK 

Organisation controlling this data EMIS 

Details Records of over 13 million patients who have been registered with over 

750 practices spread throughout the UK using the EMIS clinical 

computer system. Data from patients currently registered in the 

practice, as well as historical patients who may have died or left. If PHE 

extract anonymised data and linked this to data on private water 

supplies and public supplies this would not compromise patient 

confidentiality. 
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Limitations For 2A and 2B the criteria for disclosure are stricter with GP datasets 

than with routine ones. And the caveats from option 1 apply. 

How would DWI access this? www.qresearch.org/SitePages/Home.aspx   

 

Option 3 – Further development of HPZone records 
 

HPZone is the national web-based case management system for the Health Protection Agency. 

Notifications of clinical cases from RMPs are recorded on this system. Relevant exposures such 

as restaurants can be recorded as a “context” on this system. There is no specific category of 

water supplies currently available. Developing a national convention for recording private water 

supplies as a context would improve the detection of links to the specific PWS and would also 

help to enumerate the total number of cases which are exposed to PWS. However, this system 

has surveillance limitations. 

Option No 3 
NAME OF DATA SOURCE HPZone 
DATE ESTABLISHED 2010 
ORGANISATION CONTROLLING THIS 

 

PHE 
Extent of data Available for records In England only 
LIMITATIONS The system is for incident management and is not specifically designed 

    HOW WOULD DWI ACCESS THIS? In discussion with PHE 

 

Option 4 – Hospital Episode Statistics (HES) database 
 

The use of Hospital Episode Statistics to look for hospital admissions for gastrointestinal and other 

conditions might allow an examination of more severe infections that require hospital admissions. If 

postcodes from the HES data could be linked to postcodes of PWS held by Water Companies or DWI 

then it would be feasible to examine the admissions by drinking water sources. 

Option No 4 
NAME OF DATA SOURCE Hospital Episode Statistics (HES) 
DATE ESTABLISHED 1989 
ORGANISATION CONTROLLING THIS 

 

Health and Social Care Information Centre 
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Extent of data HES is a data warehouse containing details of all admissions, outpatient 

appointments and A&E attendances at NHS hospitals in England only. 

Details This data could be extracted by PHE, anonymised and collated by PHE 

into local authority areas and passed to DWI without patient 

confidentiality being at conflict. 

Limitations The criteria for disclosure are stricter with HES datasets than with 

routine infectious disease surveillance datasets and the caveats from 

    How would DWI access this? 
http://www.hscic.gov.uk/hes This data could be extracted by PHE, 
anonymised and collated by PHE into local authority areas and passed 
to DWI without patient confidentiality being at conflict. 
 

 Option 5 – Notification of pathogens by Local Authority area 
 

The total numbers of cases of individual pathogens could be examined by local authority area, to give 

the numbers of notifications of each pathogen per LA. If this was collated it could be given to DWI (as 

this is anonymous in terms of patient) and DWI can look at this in relation to data on number of PWS per 

LA. The comparison of population, pathogen cases and private water supply could then be compared. 

For the commonest pathogens such as Campylobacter this could allow comparison of incidence 

between Local Authority areas that could be reported to DWI and PHE on a monthly or annual basis. . 

Such an approach would result in aggregated data that would be difficult to interpret as the private 

water supply size and total cases would not give a reliable assessment of risk. Provision of such 

aggregate data would be dependent on agreeing data sharing but may not be possible in case of 

potential deductive disclosure issues resulting from small cell numbers; this would be more of an issue 

with the less common pathogens such as VTEC E. coli O157. It may be therefore be useful to pilot this 

analysis for one region first, before attempting this for England and Wales. PHE could collated this 

data into local authority areas and provide to DWI. In addition DWI could request the local 

authorities review  the PHE data to identify if there are any link cases to local post code 

databases of PWS supplies and to the underlying population, then it may be possible to provide 

an indication of the percentage of all Campylobacter cases or other notifiable diseases that are 

linked to a residential PWS. This has no impact on local authorities as it uses an existing data 

base and it would allow DWI to see the percentage of the population affect by notifiable 

diseases compared to the percentage of notifiable diseases affecting private water supplies. If 
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the data on water quality is available this may also be linked through a risk categorisation of 

premises using DWI data, although the association would be less clear than in Option 1.  

Option Number  5 

Name of data source Notification of infectious diseases by pathogens  

Date established To be confirmed by PHE 

Organisation controlling this data PHE and PHW 

Extent of data Available for records In England and Wales 

Limitations Potential deductive disclosure issues resulting from small cell 

numbers  

How would DWI access this  PHE could collate this data based on local authority areas and 

provide this to DWI. In addition local authorities could identify 

if any of these notification were from a consumer of a private 

water supply as part of their normal data submission to DWI.   

 

We would specifically recommend the following: 

We recommend there is a need for DWI/PHE to demonstrate associations between PWS improvements 

and health outcomes so that the impacts of improvements in LA management of private water supplies 

can be documented and so that the burden of disease associated with such supplies can be determined.  
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Table 8. Outbreaks associated with private water supplies 1970 to 2009 

Outbreak 
number * 

Date Year Region Source* HPA Regions Num
ber 
affec
ted 

Num
ber 
at 
risk 

Atta
ck 
rate 

Organism Association Establishment Type of setting Domestic/ 
Commercial 

PWS 001 Jul-75 1975 Herefordshire Said et al 2003 West Midlands 7 10 70.0 Salmonella 
Paratyphi B 

PROBABLE private house Domestic house Domestic 

PWS 002 Aug-80 1980 Somerset Said et al 2003 
 

South West 160 316 50.6 Unknown POSSIBLE Holiday Hamlet Holiday / guest house 
accommodation 

Commercial 

PWS 003 Sep-80 1980 Somerset Said et al 2003 South West 12 NK NK Unknown POSSIBLE Holiday Hamlet Holiday / guest house 
accommodation 

Commercial 

PWS 004 May-81 1981 Essex Said et al 2003 East 257 700 36.7 Campylobacter STRONG Boarding school School/student residence Domestic 

PWS 005 Jul-82 1982 Derbyshire Said et al 2003 East Midlands 138 NK NK Unknown POSSIBLE Youth Hostel Other Commercial 

PWS 006 Feb-83 1983 Essex Said et al 2003 East 304 700 43.4 Streptobacillus 
moniliformis 

STRONG Boarding school School/student residence Domestic 

PWS 007 Feb-85 1985 Buckinghamshire Said et al 2003 South East 234 NK NK Campylobacter STRONG Boarding school School/student residence Domestic 

PWS 008 Jun-86 1986 Wales Said et al 2003 Wales 29 67 43.3 Campylobacter STRONG Campsite Farm, caravan or campsite Commercial 

PWS 009 Nov-91 1991 West Midlands Said et al 2003 West Midlands 31 260 11.9 Giardia STRONG Village and village 
school 

School/student residence Domestic 

PWS 010 Apr-92 1992 North West Said et al 2003 North West 45 650 6.9 Cryptosporidium POSSIBLE Boarding school School/student residence Domestic 

PWS 011 Apr-93 1993 Cumbria Said et al 2003 North West 8 20 40.0 Campylobacter POSSIBLE private house Domestic house Domestic 

PWS 012 May-93 1993 Northumberland Said et al 2003 North East 43 200 21.5 Cryptosporidium 
& Campylobacter 

PROBABLE Student residence School/student residence Domestic 

PWS 013 Sep-93 1993 North West Said et al 2003 North West 39 600 6.5 Campylobacter STRONG Boarding school School/student residence Domestic 

PWS 014 Apr-94 1994 Norfolk Said et al 2003 East 53 127 41.7 Campylobacter STRONG residential hall School/student residence Domestic 

PWS 015 Jul-94 1994 North Said et al 2003  8 9 88.9 Campylobacter STRONG Guest house Holiday / guest house 
accommodation 

Commercial 

PWS 016 Oct-94 1994 Wales Said et al 2003 Wales 22 24 91.7 Campylobacter STRONG Adventure centre Training/activity/adventure 
centre 

Commercial 

PWS 017 May-95 1995 East Anglia Said et al 2003 East 58 700 8.3 Unknown PROBABLE Research institute 
and rural village 

Other Domestic/Co
mmercial 

PWS 018 Jul-97 1997 Devon Said et al 2003 South West 16 NK NK Campylobacter PROBABLE Expedition training 
centre 

Training/activity/adventure 
centre 

Domestic/Co
mmercial 

PWS 019 Apr-98 1998 Wales Said et al 2003 Wales 11 250 4.4 Campylobacter PROBABLE Training Centre Training/activity/adventure 
centre 

Commercial 

PWS 020 Apr-98 1998 Lancashire Said et al 2003 North West 24 NK NK Cryptosporidium Strong Farm Farm, caravan or campsite Domestic 

PWS 021 May-98 1998 Devon Said et al 2003 South West 25 52 48.1 Unknown PROBABLE Training hut Training/activity/adventure 
centre 

Commercial 
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PWS 022 Jun-98 1998 Dorset Said et al 2003 South West 14 16 87.5 E. coli O157 STRONG Farm Farm, caravan or campsite Domestic 

PWS 023 Jul-98 1998 Yorkshire Said et al 2003 Yorkshire & 
Humberside 

20 27 74.1 Campylobacter PROBABLE Farm Farm, caravan or campsite Domestic 

PWS 024 Aug-99 1999 Yorkshire Said et al 2003 Yorkshire & 
Humberside 

18 24 75.0 Campylobacter STRONG Holiday cottages Holiday / guest house 
accommodation 

Commercial 

PWS 025 May-00 2000 South West Said et al 2003 South West 8 14 57.1 Cryptosporidium POSSIBLE Farm Holiday 
Centre 

Farm, caravan or campsite Commercial 

              

              

PWS 026 Oct-01 2001 Teesdale eFOSS North East 4 32 12.5 E. coli O157 PROBABLE Residential activity 
centre 

Training/activity/adventure 
centre 

Commercial 

PWS 027 Mar-02 2002 lancashire eFOSS North West 50 300 16.7 Cryptosporidium 
& Campylobacter 

PROBABLE Boarding school School/student residence Domestic/Co
mmercial 

PWS 028 May-02 2002 Powys Wales CRU Wales 4 not 
kno
wn 

N/A Cryptosporidium 
and E. coli O157 

PROBABLE Farm Farm, caravan or campsite Domestic 

PWS 029 Jun-02 2002 Wales eFOSS Wales 30 97 30.9 Campylobacter PROBABLE Campsite Farm, caravan or campsite Commercial 

PWS 030 Jul-02 2002 West Yorkshire eFOSS Yorkshire & 
Humberside 

8 24 33.3 Campylobacter POSSIBLE Outdoor 
adventure centre 

Training/activity/adventure 
centre 

Commercial 

PWS 031 Aug-02 2002 Wales eFOSS Wales 16 58 27.6 E. coli 0157,  
Campylobacter 
and Salmonella 

STRONG Campsite Farm, caravan or campsite Commercial 

PWS 032 Mar-04 2004 Wales Publication Wales 36 105 34.3 Campylobacter PROBABLE Military training 
site 

Training/activity/adventure 
centre 

Commercial 

PWS 033 Apr-04 2004 Wales eFOSS Wales 33 37 89.2 Norovirus PROBABLE Campsite on farm Farm, caravan or campsite Commercial 

PWS 034 Jun-04 2004 County Durham eFOSS North East 6 Not 
kno
wn 

N/A E. coli O157 PROBABLE Caravan site Farm, caravan or campsite Commercial 

PWS 035 May-06 2006 Cornwall Publication South West 17 35 48.6 Cryptosporidium 
& Campylobacter 

PROBABLE Outdoor 
adventure centre 

Training/activity/adventure 
centre 

Commercial 

PWS 036 Oct-08 2008 Yorkshire DWI Yorkshire & 
Humberside 

44 113 39 E. coli O157 PROBABLE School School/student residence Commercial 

PWS 037 Jun-09 2009  west midlands eFOSS West Midlands 43 167 25.7 Campylobacter PROBABLE Outdoor activity 
centre 

Training/activity/adventure 
centre 

Commercial 

 

* Publications labelled Said et al 2003 have an outbreak number as in the table in the original paper 
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Annex 1 Local Authority Questionnaire 

1. Enter your name here 

 

2. Which local authority do you represent? 

 

3. Enter your email address here 

 

4. Enter your direct telephone number here 

 

5. Please estimate the highest number of private water supplies within a single year between  1st January 2000 and 31st December 2009 

inclusive, in your local authority area.  

 

6. Estimate how many incidents have occurred during each calendar year. for the purpose of this question, an incident is where a PWS would be 

suspected or be one of a number of suspects which could have caused the incident (i.e. the alleged illness), although it may never have been 

identified definitive as the single and only cause.  

For example an incident would be where a person makes a complaint about an illness which could be associated to a PWS or  

during a visit to a PWS an officer becomes aware that there has been an illness which could have been due to a PWS.  

In both examples an incident does not have to have a conclusive answer that the PWS was the source of the illness.  

Please select the correct answer from the options available, including unknown, if the number is not known. Please provide a response for each 

column for all the years shown. 

 

7. Estimate how many outbreaks have occurred during each calendar year. For the purpose of this question, an outbreak is two or more human 

cases of infectious illness (with or without microbiological confirmation).Please select the correct answer from the options available, including 

unknown, if the number is not known. Please provide a response for each column for all the years shown. 

 

8. Where did you obtain the information from which allowed you to complete this questionnaire?(please select all that apply) 

Officers knowledge 

 

9. If you were unable to report any information please what prevent you from achieving this? (please select all that apply) 

 

10. Please select the factors that were used by your department to trigger reporting of water-related infectious disease INCIDENTS to the 

Health Protection Agency (or its predecessors: PHLS or local CCDCs). For each factor that you select, please indicate all the time periods for 

which it was used. (You can select more than one time period for each one). If any factor has not been used as a trigger, you do not need to 

select it. 

 

11. Please select the factors that were used by your department to trigger reporting of water-related infectious disease OUTBREAKS to the 

Health Protection Agency (or its predecessors: PHLS or local CCDCs). For each factor that you select, please indicate all the time periods for 

which it was used. (You can select more than one time period for each one). If any factor has not been used as a trigger, you do not need to 

select it. 
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