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Cryptosporidiosis Outbreak in Carlow Town and Environs 2005 

Summary 
 
An outbreak of cryptosporidiosis occurred in Carlow Town and environs during Spring 2005.  
Cryptosporidiosis has been a notifiable disease since January 2004 and an increase in the 
number of cases became apparent to staff in the Department of Public Health HSE-SE in 
March 2005.  Carlow County Council were informed of this increase and arrangements made 
to sample the town supply for Cryptosporidium. 
 
Carlow Town water supply provides water to approximately 25,000 people from 2 river 
sources, the Burren and Slaney.  There is a separate treatment plant for each source and 
treatment at both plants is standard and includes coagulation, flocculation, filtration and 
chlorination.   
 
Thirty one cases of cryptosporidiosis were notified between February and May, including 18 
females and 13 males, mainly young children.  Eight people were hospitalised.  All cases 
recovered.  All cases had contact with Carlow Town water supply.  Other risk factors 
identified were untreated well water, contact with animals, water sports and contact with other 
cases. 
 
An initial result showed low levels of Cryptosporidium (0.04 oocysts/10L) in treated water.  
Other results of water testing were clear and there was no evidence of a breach in the water 
treatment process.  The system was scoured.  However, notification of cases of 
cryptosporidiosis continued and boil water advice was recommended by the Director of 
Public Health/Medical Officer of Health as a precautionary measure.  A boil water notice was 
issued by Carlow County Council on April 14th.  Subsequent water results showed low levels 
of Cryptosporidium (0.009-0.28 oocysts/10L).  Species identified were C. parvum, 
C.andersoni and C. muris in the water while C. hominis was identified in human faecal 
samples. 
 
Outbreak management was multidisciplinary involving HSE-SE (public health doctors, 
Principal Environmental Health Officer, consultant microbiologist, surveillance scientists) 
and Carlow County Council (engineers, managers and veterinary officers). 
 
Public and environmental health measures included 

 Enhanced surveillance 
 GPs and hospital consultants were asked to notify and send stool samples on cases of 

acute gastroenteritis and advise vulnerable immunocompromised patients to boil 
drinking water as a precautionary measure 

 Crèches were visited to emphasise hygiene measures and to minimise person to person 
spread 

 The swimming pool was tested and advice given 
 A case control study was undertaken. 

 
Measures taken by Carlow County Council included 

 Risk assessment 
 Programme of improvement works at treatment plants to reduce and manage the risk 

of Cryptosporidium entering the treated water supply 
 Water conservation 
 Inspection of river catchment 
 Close monitoring and use of turbidities to control the treatment process 
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 Veterinary investigation. 
 
The boil water notice was rescinded on May 24th 2005 based on epidemiological evidence, 
environmental evidence including water monitoring results, continued risk assessment and a 
programme of improvements at the treatment plants. 
 
Joint recommendations are made by the HSE-SE and Carlow County Council members of the 
Incident Response Team following the experience of the incident. 
 
This report was written on behalf of the HSE-SE Outbreak Control Team and in collaboration 
with Mr Tony Lauhoff, Carlow County Council.  A parallel report has been compiled by 
Carlow County Council and is available on the website www.carlow.ie. 
 
The Water Liaison Committee of HSE-SE and Carlow County Council continues to meet 
regularly and is updating the joint protocol for the management of microbiological incidents 
in the light of new Water Quality Regulations and to include chemical parameters. 
 
The HSE-SE Outbreak Control Team acknowledges the advice and expertise provided by 
Carlow County Council management and engineers in the course of this investigation.  We 
thank them for their contribution to our constructive working relationship. 
 
December 2005 
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Cryptosporidiosis Outbreak in Carlow Town and Environs 2005 

Chapter 1 Introduction 
 
1.1 Cryptosporidiosis 
 
Cryptosporidiosis is caused by the protozoan Cryptosporidium.  This parasite is found in 
animals, birds and fish as well as in humans.  Cryptosporidium multiplies in the 
gastrointestinal tract of the host, which then excretes large numbers of the oocyst phase of the 
parasite in its faeces.  As a result, high levels of environmental contamination can occur in a 
short period of time and surface water may be vulnerable to Cryptosporidium.  There is 
seasonal variation with increasing numbers in the environment in the spring associated with 
diarrhoea in young animals and run-off from heavy rain (NDSC, 2004; Garvey and 
McKeown, 2004).  Older animals continue to excrete oocysts in smaller numbers for long 
periods.  The oocysts are resistant to chlorination but can be removed by the water treatment 
processes (coagulation, flocculation and filtration).  Pasteurisation >70 ºC kills the organism. 
 
Cryptosporidiosis is transmitted by the faecal-oral route, either from animal to man, from 
person to person or by waterborne or food borne transmission.  The incubation period is 
usually 1-12 days with an average of 7 days. 
 
Infection with Cryptosporidium may be asymptomatic but, more typically it causes profuse 
watery diarrhoea with, in some cases, abdominal cramps, nausea, vomiting and low-grade 
fever.  Patients with suppressed immune systems can be more susceptible to infection and 
may develop more serious illness.  The disease is most prevalent in children aged 1 to 5 years; 
especially those at school or attending child care facilities.  Outbreaks have been associated 
with drinking water, the recreational use of water (e.g. swimming pools, lakes and water 
slides), pet farms, unpasteurised milk and contaminated food. 
 
There is uncertainty concerning the level of Cryptosporidium oocysts in drinking water which 
may cause human illness (Hunter, 2000).  Some outbreaks of cryptosporidiosis have been 
strongly associated with drinking water but few or no Cryptosporidium oocysts have been 
found while large numbers of oocysts have been found in drinking water with no associated 
human illness (Bouchier, 1998).  There is also uncertainty about the viability of oocysts and 
pathogenicity of different species.  Several different species of Cryptosporidium have been 
identified but not all species are associated with human illness.  C. hominis and C. parvum, 
previously known as C. parvum Type 1 and Type 2 respectively, are the species most 
commonly associated with human cryptosporidiosis. 
 
Human cryptosporidiosis became a notifiable disease in Ireland on January 1st 2004.  Prior to 
this cryptosporidiosis was notifiable only in young children under the category 
‘Gastroenteritis in Children under 2’.  In 2004 there were 400 notifications of 
cryptosporidiosis to the HPSC of which 80 were from the South East.  Five outbreaks were 
notified nationally of which 3 occurred in the South East (Garvey and McKeown, 2005). 
 
Cases of cryptosporidiosis are notified routinely to the Public Health Department as part of 
the daily infectious disease notifications.  Information on cryptosporidiosis notifications is 
entered routinely on the infectious disease Epi Info 6 database (CIDR since October 2005) 
and monitored to determine if there is an increase in notifications or an outbreak.  A 
questionnaire is sent to each individual concerned to determine if there are any risk factors 
that may have contributed to development of the disease and which should be addressed. 
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1.2 Carlow Town Water Supply 
 
The Carlow Town water supply provides drinking water to approximately 25,000 people in 
Carlow town and environs which includes some border areas of County Laois.  Carlow is one 
of the fastest growing towns in Ireland with a population of approximately 18,500 in 2002 
compared to 15,000 in 1996, an increase of 23.4 %.  The increase in population and 
infrastructure has resulted in an exponential increase in demands made on the water supply. 
 
Two surface water sources, the Slaney and Burren rivers supply the raw water which is 
treated at Rathvilly and Sion Cross respectively.  Techniques for removing Cryptosporidium, 
including sludge blanket clarifiers and filtration, are integral parts of both treatment plants. 
 
Rathvilly treatment plant has been operational since 1987.  It is a conventional surface water 
treatment plant, incorporating chemical coagulation, sludge blanket clarifiers, rapid gravity 
sand filtration, chlorination, fluoridation and pH correction.  The sand filters at the works are 
backwashed daily.  Treated water is pumped from a clear water storage tank to the Moat Hill 
Reservoir in Rathvilly, from where it flows by gravity to the main town reservoir at 
Brownshill, servicing a number of houses en route.  The plant has a nominal design capacity 
of approximately 9,600m3 per day and an average production of approximately 7,000 m3 per 
day, of which 4,000 m3 is supplied to Carlow Town. 
 
The Sion Cross water treatment plant abstracts water from the river Burren upstream of its 
confluence with the river Barrow.  The Burren river drains a highly agricultural basin with 
traditional stock watering points along the river valley and a number of sewage treatment 
plants upstream of the extraction point.  Sion Cross treatment plant has two treatment streams.  
Treatment stream 1 was installed in the 1950s, while treatment stream 2 was installed in the 
1970s.  Both treatment streams include chemical coagulation, rapid gravity filters, 
chlorination and fluoridation.  In addition, treatment stream 1 includes a circular flocculation 
tank and horizontal flow sedimentation tank while treatment stream 2 has hopper bottom 
sedimentation tanks and chemical coagulation with a flash mixer.  Filters are backwashed 
daily.  It is estimated that the flow is 1:2 in favour of treatment stream 2.  The plant produces 
approximately 4,000m3 per day.  An independent review of the treatment plant capacity 
carried out during the outbreak estimated that the treatment units were capable of producing 
more than 4,000m3 per day.  Treated water is not stored at Sion Cross but is pumped directly 
to Brownshill reservoir.  In October 2004, the sand filters at Sion Cross were replaced and 
subsequent turbidity monitoring showed a fall from 1-4 NTU to <1 NTU. 
 
Treated water from both Rathvilly and Sion Cross is mixed at Brownshill reservoir before 
supplying the town.  There are various pumping stations in the town, which are used to pump 
water to elevated areas, but, in general, water is piped under gravity. 
 
1.3 Water Quality Monitoring 
 
In the current Drinking Water Regulations (S.I. No. 439 of 2000) routine testing for 
Cryptosporidium is not required.  However Clostridium perfringens is specified as an 
indicator organism and is subject to regular monitoring in supplies with surface water sources.  
The parametric value for C. perfringens is 0/100ml and where there is non-compliance the 
supply is investigated to ensure that there is no potential danger to human health arising from 
the presence of pathogenic micro-organisms such as Cryptosporidium.  Turnaround time for 
C. perfringens testing is 2-3 days. 
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Water sampling for Cryptosporidium may be grab or continuous.  However, it is advised that, 
for reliable results, continuous water samples should be taken with a volume of 1000L of 
treated water over a 24 hour period (Bouchier, 1998).  Laboratory procedures for 
identification of Cryptosporidium are described in the NDSC document (NDSC, 2004).  
Turnaround time for Cryptosporidium results varies from a few days to more than a week 
depending on transport arrangements and laboratory location.  There is no Cryptosporidium 
reference laboratory in Ireland. 
 
The measurement of turbidity in treated water is important in the daily management of water 
quality, particularly as there is an established relationship between elevated turbidity and the 
presence of Cryptosporidium oocysts.  The standard for turbidity is 1 NTU (previously 4 
NTU).  High turbidity, variation in turbidity or a rapid rate of increase in turbidity are early 
indications of a possible problem. 
 
It is recommended that Sanitary Authorities and private water suppliers should carry out a risk 
assessment of each water source, using the Scottish model, to determine whether there is a 
significant risk of contamination with Cryptosporidium (EPA, 2004; NDSC, 2004).  Presently 
these risk assessments are not collated by the EPA or the Department of the Environment, 
Heritage and Local Government and are not used for prioritising central funding of water 
treatment improvements. 
 
There is no requirement in the Drinking Water Regulations to monitor for the presence of 
Giardia.  If present, Giardia cysts will be retained on the filters used for sampling for 
Cryptosporidium.  Some laboratories routinely test for Giardia when samples are submitted 
for Cryptosporidium testing.  As Giardia cysts are larger than Cryptosporidium, their 
presence in treated water suggests that treatment is sub-optimum and that Cryptosporidium 
may also be present but not detected. 
 
The SEHB and Carlow County Council developed a joint ‘Protocol for Dealing with 
Microbiological Incidents Affecting Water Supplies’ in 1997. 
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Chapter 2 Outbreak Control 
 
2.1 Preliminary Investigations 
 
On Tuesday March 1st 2005 it was noted on surveillance that there had been four cases of 
cryptosporidiosis in a three week period on the Carlow Town water supply.  Cases were 
contacted by telephone to complete enhanced surveillance questionnaires.  The following day 
the PEHO was informed and he contacted the Senior Engineer of Carlow County Council to 
arrange for water sampling and for a meeting between HSE-SE and Council personnel to 
discuss the situation.  The Regional Microbiologist was consulted and a letter was sent to GPs 
in Carlow Town appraising them of the situation, asking for notification of acute infectious 
gastroenteritis and that stool samples be sent on such cases.  It was also recommended that 
vulnerable immunocompromised patients should drink boiled tap water or bottled water as a 
precautionary measure.  The HSE-SE Communications Department was informed.  An 
Outbreak Control Team (OCT) was convened. 
 
By Monday March 7th a total of 8 cases of cryptosporidiosis had been notified from enhanced 
surveillance.  It was noted that most cases were young children attending four different 
crèches in Carlow Town.  The crèches were visited by a SMO, EHO and PHN to reinforce 
hand-washing advice and other hygiene measures.  Another risk factor identified was use of a 
local swimming pool.  Arrangements were made to test the pool and private wells for 
Clostridium perfringens, coliforms  and E. coli. 
 
On Monday March 14th Health and Council officials met.  The Public Health Department 
informed Carlow County Council that 8 cases of cryptosporidiosis with links to Carlow Town 
had been notified in the previous 5 weeks.  Dates of onset of illness were between 26th 
January and 4th March.  Six cases were under 5 years of age and two cases had been 
hospitalised.  This number was higher than expected compared with the corresponding period 
in 2004 when there were 3 cases notified in the first quarter.  Carlow County Council 
informed the HSE-SE that one treated water sample from the water distribution network on 
March 4th showed 0.04 Cryptosporidium oocysts/10 L and 0.02 Giardia cysts/10 L.  A raw 
water sample taken at Sion Cross treatment works on March 7th contained 0.07 oocysts/10 L 
and 0.43 Giardia/10 L while the post treatment water was clear for Cryptosporidium oocysts 
but contained 0.10 Giardia/10 L.  Other samples taken on the network on March 2nd and pre 
and post treatment water at Rathvilly treatment plant on March 8th were clear for both 
organisms.  Extensive flushing of the distribution system was carried out and follow-up water 
samples were negative for the presence of Cryptosporidium and Giardia.  Routine monitoring 
and operational parameters were satisfactory and there was no obvious failure in the treatment 
process.  Concerns at the meeting were: 

 The higher than expected number of cases, with a possible association with town 
water 

 The presence of Cryptosporidium oocysts in the water distribution system 
 The presence of Giardia in the treated water. 

 
An Incident Response Team (IRT) was formed comprising of personnel from Carlow County 
Council and the HSE-SE.  The IRT agreed to share information by telephone, email and fax 
and to meet regularly to review the situation. 
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Actions undertaken by the HSE-SE Public Health Department included: 
 GPs were contacted again by telephone and letters were sent to consultants in St 

Luke’s Hospital, Kilkenny to request that stool samples should be submitted to the 
laboratory for any symptomatic patients and to advise that immunocompromised 
patients should boil water for drinking.  This advice was in accordance with proposed 
national guidelines to boil water in an outbreak situation, as is the policy in the US 
(NDSC, 2004). 

 Enhanced surveillance was continued and epidemiological investigation of cases 
identified a number of risk factors, including contact with pets, consumption of 
untreated well water, water sport and contact with other cases.  It was found that most 
cases were in young children and that a number of the original cases attended four 
local crèches where there might be potential for person-to-person spread.  It was 
therefore unclear the extent to which cases might be secondary and how many might 
be directly due to consumption of town water. 

 A questionnaire was completed for all laboratory confirmed cases.  Initially a generic 
questionnaire was used but later in the outbreak a specific questionnaire was devised 
for the case control study (see Appendix A). 

 Cases were mapped by residence or contact point in Carlow Town using GIS software.  
It was apparent that cases were scattered throughout the water distribution system.  
There was no clustering which might suggest a problem with local contamination in 
one sector of the distribution system. 

 
HSE-SE Environmental Health Department arranged sampling for Clostridium perfringens, 
coliforms, and E. coli in treated water.  Samples were sent to the Public Health Laboratory, 
Microbiology Department, Waterford Regional Hospital.  Any food premises identified on 
enhanced surveillance were visited and advised.  No suspect foods were found. 
 
Stool specimens were examined by phenol auramine stain.  Seven positive specimens were 
sent to the Department of Parasitology, University College Dublin for species identification. 
 
Carlow County Council continued monitoring for Cryptosporidium and Giardia but further 
results were clear and turbidity satisfactory.  The significance of the detection of low levels of 
Cryptosporidium in one sample of treated water was unclear. 
 
By the IRT meeting on March 22nd 13 cases of cryptosporidiosis had been notified with dates 
of onset between the 26th January and 12th March.  Three cases had been hospitalised and 4 
cases had no risk factor other than drinking tap water in Carlow Town.  Results from the 
swimming pool showed that the main pool was clear (no coliforms, E. coli, Clostridium 
perfringens or Cryptosporidium were detected) but coliforms were detected in the toddlers 
pool which was subsequently closed for cleaning. 
 
It was queried whether output from Sion Cross exceeded its design capacity and the IRT 
decided that the output from Sion Cross should be reduced with immediate effect to optimise 
treatment at the plant (see Figure 1).  Previous outbreaks of cryptosporidiosis elsewhere have 
been associated with treatment plants operating above design capacity (Bouchier, 1998).  
However, this decrease in output could not be sustained and output was increased again to 
4,300 m3/day on March 26th as it proved impossible to maintain an adequate supply to the 
town.  External advice was sought concerning the design capacity of Sion Cross.  Continued 
efforts were made to decrease output and to decrease leakages in the town water pipe lines.  
An initial risk assessment suggested that the water supply at Sion Cross was at greater risk 
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because of the age of the plant and nature of the source.  Therefore procurement of a planned 
new pumping station to boost the Rathvilly water supply was expedited. 
 
There were no notifications in the week commencing April 4th and it appeared that the 
outbreak might be over. 
 

Figure 1: Notification of cases, onset of illness and actions taken
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However, further cases were notified the following week and by April 13th 26 cases had been 
notified with dates of onset between 26th January and 6th April.  Six cases had been 
hospitalised and 7 cases had no risk factors other than consumption of the town water.  
Allowing for possible secondary cases, dates of onset still indicated an ongoing problem.  The 
OCT concluded that further action was required and that advice to boil was indicated (see 
Figure 1). 
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2.2 Decision to Advise Boil Water Notice 
 
On 13th April the IRT met to discuss the situation.  Carlow County Council considered the 
possible option of reducing output in preference to a boil water notice.  However, it was 
decided that reducing output was not feasible and a boil advice letter should be issued. 
 
The DPH/MOH advised Carlow County Council to issue a boil water notice for the following 
reasons: 

1. Epidemiological evidence - there were 26 laboratory confirmed cases of 
cryptosporidiosis of which 7 cases had no risk factor other than consumption of 
Carlow Town water.  The crude incidence rates for cryptosporidiosis in Ireland, HSE-
SE and Carlow were as follows: 

Ireland (1/1/05-2/4/05) CIR= 2.1/100,000 population 
HSE-SE (1/1/05-12/4/05) CIR = 10.4/100,000 population 
Carlow Town and County (1/1/05–12/4/05) CIR = 60.9/100,000 population 
Carlow Town (1/1/05-12/4/05) CIR = 70.3/100,000 population. 

2. Microbiological findings - Low levels of Cryptosporidium (0.04 oocysts/10 L) had 
been found in one sample of treated water taken in the distribution system on March 
4th.  Subsequent samples showed no evidence of contamination but the presence of the 
pathogen together with ongoing descriptive epidemiological evidence 
indicated/suggested a Grade A strong association between human illness and water 
(PHLS, 1996; NDSC, 2004). 

3. Continuing notification of cases, with dates of onset between 26th January and 6th 
April, indicated an ongoing problem rather than a point source.  This was despite close 
operational monitoring of treatment plants and attempts to reduce output. 

4. Nature of the water source – the Carlow Town water supply comes from sources 
vulnerable to contamination with Cryptosporidium. 

 
Carlow County Council advised the public on 14th April 2005 by means of radio and 
television interviews, newspaper and door to door notices (see Appendix B).  In addition 
Carlow County Council established a telephone helpline and posted information and updates 
on the website, www.carlow.ie 
 
2.3 Actions Taken by HSE-SE 
 
Information was distributed to health care professionals, preschools, schools, colleges and 
food premises.  Examples of the letters and leaflet designed and distributed are given in 
Appendix C and D.  Given the widespread availability and use of bottled water, which is not 
recommended for infant consumption, the OCT decided that advice on infant feeds should be 
incorporated to any public notice. 
 
The Public Health Department informed members of the SEHB Senior Management Team 
and wrote to  

 GPs in County Carlow 
 Consultants in St Luke’s Hospital, Kilkenny 
 Schools and third level colleges in Carlow Town. 

 
The Environmental Health Department distributed information to: 

 Food premises 
 Hospitals 
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 Nursing homes 
 Pre-schools 

 
EHOs made supplementary visits to all food outlets and licensed premises in Carlow Town 
and environs.  Two swimming pools within the catchment area were visited and advice given 
in relation to operational control and management, swimmer hygiene practices and education 
in accordance with advice from the Institute of Leisure and Amenity Management.  Further 
sampling was undertaken including sludge from 3 sewage treatment plants and filters from 
the water dispensers from the local geriatric and psychiatric hospital. 
 
Also, 

 The HSE-SE Communications Officer prepared a press release for distribution and 
posting on the local HSE website (see Appendix E). 

 Interviews were given on local radio by the DPH. 
 Frequently Asked Questions were adapted from those devised by the MHB (MHB, 

2002), HPSC (www.hpsc.ie) and Scottish Water (NHS Scotland, 2003) and included 
on Carlow County Council website (see Appendix F).  

 Follow up was arranged for ‘medical’ queries to the helpline. 
 
 
2.4 Actions Taken by Carlow County Council 
 
A detailed account of actions taken by Carlow County Council is given in their report 
(Carlow County Council, 2005).  A summary is given in this section. 
 

2.4.1 Risk Assessment 
Risk assessments for Cryptosporidium of the water supplies at Rathvilly and Sion Cross were 
carried out by Carlow County Council using the Scottish model as recommended by the EPA 
(2004).  This methodology involves a quantitative scoring system of different factors to give a 
‘Catchment Risk Score’ and a ‘Treatment Risk Score’, which are added together with a 
population weighting to give a final risk assessment score and described as Very High, High, 
Moderate or Low Risk.  Results of risk assessments categorised Sion Cross as Very High Risk 
and Rathvilly as Moderate Risk. 
 

2.4.2 Works at Treatment Plants 
Emergency works were undertaken to place greater control on the water produced at Sion 
Cross and reduce the output.  This involved expediting the procurement of the planned 
booster pumps on the Rathvilly water supply, thus providing an additional 2,000 m3/day to 
Carlow Town.  Following the installation of the Booster Station at Friarstown, Carlow County 
Council was able to reduce the quantity of water produced at Sion Cross and continue to meet 
the water demand in Carlow Town.  The older treatment stream at Sion Cross was removed 
from service on April 28th thus facilitating greater control on the treatment process at Sion 
Cross through the close control of flow rates and chemical dosing. 
 
Works carried out at Sion Cross included: 

 Turbidity monitor installed on each sand filter 
 Filters run to waste for an appropriate period following backwashing 
 Uprating of the Alum (coagulant) plant 
 Uprating of the polyelectrolyte plant 
 Flow control on the treatment stream 
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 The settlement tanks and final water tanks were cleaned to ensure that all sludge was 
removed from the system. 

 
One of the main process improvements at Sion Cross was the use of turbidity monitoring to 
ensure effective removal of particulate matter from the water and real time monitoring of the 
water treatment process.  Turbidity monitors have been placed on the outlets from each of the 
sand filters and are used to control the backwashing sequence, to determine when the filter 
requires to be backwashed and the filtered water is now run to waste after backwashing until 
the turbidity reaches a level of 0.3 NTU. Turbidity meters were also installed on the raw water 
entering the plant and the intake is shutdown when the turbidity reaches a level of 5 NTU 
(subsequently 5 NTU was found to be too low and is being revised). 
 
On completion of the programme of works at the Sion Cross plant risk assessment will be 
reduced to the Low Risk category.  Also improvement works were identified which will 
reduce the risk assessment of the Rathvilly plant to the same, Low Risk category. 
 

2.4.3 Water Conservation 
In order to further reduce the volume of water required in Carlow Town measures were taken 
to examine the distribution network for leaks.  This work was carried out over a period of 3 
weeks and approximately 40 leaks were found and repaired during this period.   
 
In addition, the town water supply was throttled at night by partially closing valves on the 
distribution system, commencing in late March.  This reduced the night time water pressure in 
the town, thus reducing consumption and leakage at night.  Subsequently this system was 
automated with the introduction of automated Pressure Reducing Valves downstream of 
Brownshill reservoir which reduce the town water pressure from 12 midnight to 6 am. 
 

2.4.4 Inspection of the Burren River Catchment 
Whilst the works carried out at Sion Cross Water Treatment Plant were aimed to ensure that 
any Cryptosporidium oocysts entering the water treatment process were removed, an 
inspection of the river catchment was also carried out to determine possible sources of the 
oocysts.  This inspection commenced on the 15th April and involved three teams walking the 
main channel of the river Burren and tributaries.  On 19th April, the inspection teams found 
approximately 15 animal carcasses in and adjacent to the river channel.  Examination of the 
carcasses did not show evidence of infection with Cryptosporidium. 
 

2.4.5 Veterinary Investigation 
Farmers in the catchment area were contacted by the Department of Agriculture in order to 
identify and investigate any cases of animal diarrhoea.  Carlow County Council wrote to 
farmers concerning measures to protect the river source. 
 
 
2.5 Meetings of the Incident Response Team 
 
Meetings of the Incident Response Team were held on March 14th, 22nd, 24th, 31st, April 5th, 
8th, 13th, 17th, 22nd, 26th 29th, May 6th, 13th, 23rd and June 22nd with further follow-up at 
subsequent water liaison committee meetings.  In addition, HSE-SE members of the IRT 
attended Carlow County and Town Council meetings on April 22nd and May 9th to brief 
public representatives.  HSE-SE members of the IRT visited the treatment plants at both 
Rathvilly and Sion Cross. 
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Chapter 3 Findings and Results 
 
3.1 Epidemiology 
 
Following the boil water advice, 5 further cases of cryptosporidiosis were notified.  The date 
of onset in all cases was compatible with ingestion of Cryptosporidium prior to the boil 
advice.  In this outbreak there was a total of 31 laboratory confirmed cases of 
cryptosporidiosis who had a common risk factor of drinking water from the Carlow Town 
supply.  The cases included 3 residents from other HSE areas and 1 case was notified after the 
boil notice was lifted. 
 
The dates of onset ranged from 26th January to 5th May.  Cases included 18 females and 13 
males ranging in age from under 1 year to over 65 years of age with 70% aged 5 years and 
under.  Eight cases were hospitalised with a total of 9 admissions and 11 had no risk factor 
other than drinking tap water in Carlow Town.  Other risk factors included drinking untreated 
well water, water sports, contact with pets, foreign travel and possible secondary infection. 
 
Seven Cryptosporidium positive faecal samples were found to contain C. hominis.  The 7 
cases were of different ages and had different risk factors (e.g. well water, different crèche 
and no other risk factor).  C. hominis is associated with humans, is a virulent organism and its 
presence suggested a human source.  However, there had been no notification of previous 
cases of cryptosporidiosis in the catchment area of water sources which might account for 
possible contamination of the water supply.  A recent Scottish survey has also identified C. 
hominis in cattle (Smith et al, 2005). 
 
No cases of giardiasis were notified during this outbreak.  Giardiasis has been a notifiable 
disease since January 2004. 
 
3.2 Results from Carlow Town Water Supply 
 

3.2.1 Microbiological Parameters 
During the incident microbiological water results were monitored closely (see Appendix G).  
While results showed no evidence of coliform or E. coli contamination, some levels of 
Clostridium perfringens were detected as shown in Figure 2. 
 

Figure 2: Clostridium perfringens  in Carlow Town water supply
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On a day to day basis the levels of Clostridium perfringens did not mirror levels of 
Cryptosporidium, but there was a similar pattern with a clear peak detected during the period 
of the incident. 
 

3.2.2. Turbidity 
Turbidity monitoring results for Sion Cross had been consistently less that the 1 NTU 
standard following the replacement of sand filters in 2004, with 2 exceptions with readings of 
1.18 and 1.2 NTU.  All turbidity samples taken during the incident were less that 1 NTU as 
shown in Figure 3.  From March 22nd to May 10th turbidity of the final water was measured 
from grab samples using a handheld meter.  Results after May 10th were measured using 
inline turbidity meters. 
 

Figure 3:Turbidity results during the incident
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3.2.3 Cryptosporidium Results 

Prior to issuing the Boil Water Notice Cryptosporidium had been isolated at low levels (0.04 
oocysts/10L) in one sample of treated water taken on March 4th.  On April 15th low levels 
were confirmed in treated samples taken from the Sion Cross supply on April 6th, 7th and 8th.  
Previously Carlow County Council had employed the services of two Dublin laboratories but 
it was decided at this point to send samples to the Scottish Water Cryptosporidium Laboratory 
in Edinburgh, a dedicated Cryptosporidium laboratory. 
 
In total, 118 samples were examined for Cryptosporidum between March 4th and May 24th.  
During that period Cryptosporidium was detected in 26 samples with levels ranging from 
0.009 to 0.28 oocysts/10L (see Figure 4).  Initial samples were of variable and relatively small 
volume and there were difficulties with blocked filters.  However from April most samples 
achieved the recommended 1000L over a 24 hour period. 
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Figure 4: Cryptosporidium  oocysts in Carlow Town water supply
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Species identification of Cryptosporidium was carried out at the Scottish Parasite Diagnostic 
Laboratory.  Three different species of Cryptosporidium were identified:  C. andersoni was 
identified in samples from Sion Cross, Rathvilly and in the distribution system while C. 
parvum was identified from Rathvilly and further samples suggested possible C. muris or 
andersoni at Rathvilly and Sion Cross.  The characteristics of these organisms are shown 
below.  C. andersoni and C. muris do not usually cause illness in humans but vulnerable 
individuals may be susceptible to infection.  Their presence in the water may suggest the 
possible presence of other, smaller organisms. 
 

Species Major host Size of oocyst (µm) 
C. hominis Humans 4.5 x5.5 
C. parvum Cattle, other livestock, humans 4.5 x 5.5 
C. andersoni Cattle 5.6 x 7.4 
C. muris Rodents 5.5 x 7.4 

 
3.3 Other Results 
 
Other sampling was carried out by the Environmental Health Department and samples were 
sent to the Public Health Laboratory, Microbiology Department, Waterford Regional 
Hospital. 
 
The filter units from 5 AWS water dispensers in the local geriatric and psychiatric hospitals 
were removed.  No Cryptosporidium oocysts or Giardia lamblia cysts were found.  Records 
of service indicated that the filters had been changed in November 2004, with the exception of 
one which was out of use for 1½ years. 
 
Sludge from 3 sewage treatment plants upstream of the Sion Cross water intake was examined 
for Cryptosporidium but no oocysts were found. 
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Private wells were sampled when identified on enhanced surveillance of cryptosporidiosis 
cases.  Levels of coliforms and E.coli were found in some wells but no evidence of 
Clostridium perfringens. 
 
Water at the Graiguecullen swimming pool was examined for microbiological parameters 
(coliforms, E.coli and Clostridiium perfringens) at WRH and for Cryptosporidium through 
the Local Authority.  As discussed in Section 2.1, coliforms (31/100ml) were found in the 
toddler pool but after cleaning results were clear.  No E.coli, Clostridium perfringens or 
Cryptosporidium were identified. 
 
3.4 Rainfall 
 
Daily rainfall figures for January to April 2005 are show in Figure 5 together with dates of 
onset of the notified cases of cryptosporidiosis.  Possibly the rainfall peak in mid January was 
a trigger for the incident or one factor in a chain of events which resulted in the incident, 
while the peaks in mid and end of March may have resulted in the increase in human illness 
one week later. 
 

Figure 5: Rainfall levels and date of onset of illness
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Chapter 4 Case Control Study 
 
4.1 Introduction 
 
The case control study is an epidemiological method that can be used to investigate the cause 
of an outbreak.  It can provide analytical epidemiological evidence to support the descriptive 
epidemiology and the environmental and microbiological evidence.  In this outbreak 
descriptive epidemiological evidence and environmental results demonstrated a Grade A 
strong association between human illness and water (PHLS, 1996). 
 
There are various considerations which may limit the appropriateness and usefulness of a case 
control study.  This analytical method involves comparing those who are sick (cases) with 
those who are not affected (controls) in relation to their exposure or non-exposure to various 
risk factors.  This is not possible where all cases and controls are exposed to the same risk 
factor, for example, public drinking water in this outbreak.  In this situation dose-response to 
water consumption may be estimated with the assumption that greater intake leads to greater 
incidence of illness.  However, immunity may result from previous exposure to low levels of 
Cryptosporidium and therefore obscure any dose-response (Hunter and Quigley, 1998).  
Indeed most cases in this outbreak were young children which suggests that there may be a 
level of immunity to Cryptosporidium among adults in Carlow, as suggested elsewhere by 
Goh et al (2004). 
 
The decision to carry out a case control study was also delayed because of previous 
experience with a similar study.  A cryptosporidiosis case control study in 2002 required 
considerable use of resources and was inconclusive (due to difficulty in recruiting controls 
and to a 21% prevalence of diarrhoea among controls).  However, as the outbreak 
investigation proceeded it was felt that given the considerable public awareness of 
cryptosporidiosis, recruitment of controls should not be problematic. 
 
An epidemiological study team was established on April 11th 2005 to draw up the protocol 
and questionnaires for the case control study with advice from the HPSC and the HPA. 
 
4.2 Aim of the Case Control Study 
 
The case control study was undertaken to help establish the source of the infection and its 
mode of transmission. 
 
Objectives of the Case Control Study 

 To determine whether there was an association between specific risk factors and 
infection with cryptosporidiosis.  Risk factors included consumption of public water 
and specified foods, recreational water sports and contact with animals (as detailed in 
the questionnaire). 

 To determine if cases were more likely than controls to have consumed higher 
volumes of public water. 

 
4.3 Case Definition 
 
A case was defined as a person ordinarily resident in Carlow Town/environs who 

 lived/worked/socialised/or was looked after in Carlow Town, 
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 suffered diarrhoeal illness with date of onset after January 26th and before the boil 
notice on April 14th, 

 had a laboratory confirmation of cryptosporidiosis. 
 
Cases were excluded if they had travelled abroad (within 14 days of onset of illness) or had 
contact with another household/crèche member with cryptosporidiosis or any diarrhoeal 
illness.  Case finding involved contacts with GPs and hospital consultants.  Through the 
HPSC other Public Health Departments were asked to notify cases linked to Carlow.  
 
Selection of Controls 
Controls were to be within a year or two of the age of the case and were to live/work/socialise 
in/or be looked after in Carlow Town or environs.  The same exclusion criteria applied to the 
controls as to the cases.  Three controls per case were identified from either the child health 
surveillance system or the GMS database and a total of 63 controls were interviewed. 
 
4.4 Questionnaire Design 
 
A questionnaire was designed for the case control study to identify exposure to specific food 
items, amount of water/diluted juice/ice consumed and other exposures known to be 
associated with infection with cryptosporidiosis (Appendix A). 
 
Questions were asked about consumption of unboiled cold tap water, bottled water, dispenser 
water, soft drinks, unpasteurised milk, specific foods, ice including sorbets and ice lollies in 
the two weeks before onset of illness for patients and for the same time period for controls.  
The volume of different fluids drunk was ascertained by describing a standard glass as 200ml 
or one third of a pint.  The same set of questions was asked for three different settings 1) 
home, 2) work/crèche/school, 3) socially. 
 

4.4.1 Conducting the Interviews 
GPs of cases were contacted prior to interview.  Where the person to be interviewed was a 
minor, a parent was asked to complete the questionnaire on his/her child’s behalf.  Most 
interviews were held by telephone. 
 

4.4.2 Data Entry/Validation/Analysis 
Data were entered onto an Epi Info 6 database with 20% re-entry for validation.  The volume 
of public water drunk at home and at work/crèche/school and socially was combined to give a 
total daily volume of public water consumed.  For analysis purposes, one glass of diluted 
juice was recorded as one glass of water.  Univariate analysis of exposure factors was 
undertaken by the HSE-SE and logistic regression was undertaken by the HPSC. 
 
4.5 Results 
 
Twenty three cases, from the outbreak of 31, met the case definition for the case-control study 
and 22 were interviewed.  Cases and controls were similar in terms of age and sex.  45% of 
cases were under 2 (43% of controls): 59% of cases were female (51% controls). 
 
Results showed that cases of cryptosporidiosis were significantly more likely to be associated 
with a private water supply (OR 4.8, 95% CI 1.5-14.7, p 0.004) and contact with animals (OR 
2.6, 95% CI 0.95-6.9, p 0.03) compared with controls.  These variables remained significant 

 15



Cryptosporidiosis Outbreak in Carlow Town and Environs 2005 

when backward step logistic regression was undertaken (p<0.05).  There was no association 
between illness and consumption of any of the specified food items. 
 
All cases and controls were exposed to the public water supply.  Exposure from eating 
washed fruit and salad vegetables, brushing teeth and ingestion while bathing was not 
quantified but drinks of tap water and diluted juice were quantified according to the number 
of glasses consumed.  Some people, 12 (55%) of the cases and 21 (33%) of the controls, did 
not report drinking any tap water or diluted juice, although 5 of the 22 cases were on formula 
feeds.  Univariate analysis did not identify drinking tap water or diluted juice as significantly 
associated with illness (OR 0.42; 95% CI 0.14-1.26).  Because of the limited data, further 
analysis in relation to the quantity consumed was not carried out. 
 
4.6 Discussion 
 
The case control study supported the descriptive epidemiology in that no new risk factors 
were identified.  The study suggested that cases of cryptosporidiosis were significantly more 
likely to be associated with a private water supply and contact with animals compared with 
controls.  Nine cases had a private water supply.  Results of testing did not find Clostridium 
perfringens though coliforms were found in 2 wells and appropriate advice given. 
 
The findings in relation to the consumption of drinking water are difficult to interpret and, as 
such, neither support nor refute the association of illness with the public water supply.  
Neither was it not possible to explore the issue of dose response.  The findings in relation to 
drinking water are difficult to interpret because of the considerations discussed in 4.1 above 
and because of a number of study limitations.  These limitations include: 

 Timeliness of the interviews in relation to illness onset. 
Interviews were conducted between April 11th - 27th which meant those interviewed 
were asked questions referring back to the previous ten weeks.  Ability to recall 
amount of water consumed is likely to have been affected given the gap in time 
between the incident and being interviewed.  It is surprising that given the high level 
of public awareness with the boil notice in effect from April 14th, that controls rather 
than cases reported drinking more water. 

 Proxy reporting by a parent on the part of a child. 
Forty five percent of cases in this study were aged under 2.  It can be difficult in this 
age group to determine with any degree of accuracy how much water/juice is 
consumed between one beaker/bottle and the next.  Five of the fifteen preschool 
children attended a crèche and the parent could not know how much fluids had been 
consumed in that time.  In addition, five cases were on formula feeds (which should be 
made using cooled boiled water). 

 In the absence of large numbers of cases, it is difficult to demonstrate an association 
between exposure and illness: there were only 22 cases in this study. 

 
What added value did the case control study make to management of the outbreak? 
 
Arguments have been forwarded against conducting an analytical study in the management of 
an outbreak.  Harrison et al (2002) described an outbreak of cryptosporidiosis in the UK 
where the descriptive epidemiology supported the hypothesis that the outbreak was associated 
with consumption of cold tap water in the area served by a particular water treatment works 
and it was decided not to carry out an analytical study.  The Carlow outbreak is similar in that 
the descriptive epidemiology implicated water as the causative agent and the decrease in cases 
following the boil notice supported the hypothesis of a waterborne outbreak.  In the UK 
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outbreak, it was considered “neither necessary nor appropriate” to undertake an analytical 
study.  Experience from this incident supports that view.  Results from the case control study 
were of limited value and it is hard to justify the intensive use of resources in an already 
difficult situation. 
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Chapter 5 Rescinding the Boil Water Notice 
 
Prior to issuing a boil water notice, it is good practice to establish criteria for removing the 
notice.  But this is not always possible and in this incident lifting criteria were developed after 
the boil notice was in place.  The main factors discussed by the IRT after the boil notice was 
issued were: 

 progress of works to reduce the risk at the treatment plants, particularly Sion Cross 
 an ‘acceptable’ level of Cryptosporidium in treated water 
 epidemiological evidence. 

 
While works had been carried out at the treatment plants to minimise the risk of 
Cryptosporidium breakthrough, the IRT recognised that an ongoing risk of low levels of 
Cryptosporidium in the water was possibly inevitable because of the nature of the source 
(Curreiro et al, 2001).  It was not realistic to consider zero oocysts as the only acceptable 
level.  In the Midland incident in 2002, the UK legal standard of 1 oocyst/10L was used but in 
Carlow this was inappropriate because Cryptosporidium results were consistently below this 
level.  In Northern Ireland and Scotland an action level of 0.1 oocysts/10L has been used but 
again this seemed inappropriate because results were consistently lower.  Because of the 
virulence of C. hominis and because of existing water results it was decided that 0.05 
oocysts/10L was an acceptable level (24 hour samples for 7 consecutive days) at the point of 
use. 
 
The following criteria for lifting the boil notice were agreed by the IRT, in addition to details 
of works at Sion Cross to minimise the risk of Cryptosporidium breakthrough: 
 

 24 hour Cryptosporidium samples to be taken at each of the treatment works and at a 
location on the distribution network. 

 An acceptable level of oocysts on the distribution network was agreed at 0.05 
oocysts per 10 litres for 7 consecutive days. 

 Epidemiological evidence that the outbreak was over. 
 Daily sampling for Cryptosporidium would continue for a period of one month 

following the lifting of the Boil Water Notice. 
 Monitoring of both the Slaney and Burren catchments would be carried out at least 

monthly. 
 The Local Authority/Health Service Water Liaison Group would continue to meet on 

an ongoing basis to review information. 
 HSE-SE to continue enhanced surveillance of human cryptosporidiosis in Carlow and 

environs. 
 
At a meeting of the IRT on 24th May it was confirmed that the criteria for lifting the Boil 
Water Notice had been met.  The results of samples taken during the period 17th-24th May on 
the distribution network in Carlow Town were below the agreed level of 0.05 oocysts/10L.  
The IRT agreed that the Boil Water Notice should be lifted and the DPH/MOH issued formal 
advice to Carlow County Council. 
 
The Boil Water Notice was lifted that same day, 24th May.  Notices were delivered to all 
houses and businesses by Carlow County Council staff and the lifting of the notice was also 
confirmed on local radio and in the local press (see Appendix H).  The HSE advised health 
professionals and institutions, food premises and educational establishments as for the boil 
notice (see Section 2.3 and examples of letters in Appendix I). 
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Chapter 6 Discussion 
 
This report documents an outbreak of cryptosporidiosis where there was a strong association 
(PHLS, 1996) with a treated water supply.  The incident was protracted and extended from 1st 
March to 24th May 2005.  From a public health perspective the management of the incident 
was successful in that the outbreak was controlled and measures taken to prevent a recurrence 
of illness.  From an engineering perspective the incident demonstrated the ongoing risk of 
contamination in spite of standard treatment procedures and satisfactory monitoring results.  
During the incident a variety of issues were addressed and lessons learnt, some of which are 
discussed below. 
 
Cryptosporidiosis is an ‘emerging disease’ and the knowledge base about the disease and its 
causative organism is limited.  In Ireland cryptosporidiosis has been a notifiable disease for 
less than two years and there are no national data for Cryptosporidium levels in drinking 
water.  Thus there was limited historical information to inform the management of local 
problems. 
 
Cryptosporidium means ‘hidden spore’ and is notoriously difficult to detect.  Bouchier (1998) 
lists many outbreaks of water related illness where Cryptosporidium has not been detected in 
both treated and untreated supplies.  The secretion of oocysts is sporadic and contamination of 
surface water is subject to the vagaries of rainfall levels and run off conditions.  Implications 
for human health are poorly understood, particularly given species differences in viability and 
virulence and variations in host susceptibility.  There is lack of knowledge about ‘normal’ 
levels of Cryptosporidium and no health-based standard. 
 
There has been an increase in the proportion of immunocompromised persons in the 
community because of improved treatment and survival associated with serious illnesses such 
as cancer and HIV/AIDS.  It is known that this population is particularly vulnerable to 
infection with Cryptosporidium.  Different countries take different approaches to protect this 
vulnerable group.  In the UK the immunocompromised are advised to boil drinking water at 
all times while in the USA boil advice is considered necessary only in an outbreak situation.  
The latter position is suggested for Ireland (NDSC, 2004), together with individual risk 
assessment.  In this incident boil advice was given to immunocompromised as a precautionary 
measure during the preliminary stages of the investigation, prior to the general boil notice and 
in accordance with proposed national advice.  However it was apparent that in an outbreak 
situation exposure may occur before the outbreak is identified, particularly for 
cryptosporidiosis where there may be a long incubation period.  In addition, there is no patient 
register of vulnerable individuals, and it would not be practical to maintain such a register.  
Therefore precautionary advice was given indirectly through GPs and hospital consultants.  
To ensure protection of vulnerable immunocompromised patients it is recommended that this 
issue is reconsidered and that the preferred national policy would be that drinking water 
should be boiled at all times for vulnerable immunocompromised patients where the water 
source is subject to surface contamination. 
 
Another vulnerable group is young children and indeed the majority of cases in this incident 
were young children.  Therefore when the boil advice was issued it was considered prudent to 
reiterate advice that drinking water and water used to make up infant feeds should be boiled 
(and cooled) at all times.  Also, as bottled water is widely available and the FSAI (1999) 
recommend that Irish bottled waters are not suitable for infant consumption because of the 
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high mineral content of many bottled waters, it was advised that infant feeds should be made 
up with boiled and cooled tap water and not bottled water. 
 
The results of water testing raised a variety of issues.  In the absence of real time and online 
monitoring of water for Clostridium perfringens (turnaround time 2-3 days) or 
Cryptosporidium (turnaround time 4+ days) monitoring of turbidity may provide a more 
immediate and useful proxy for microbiological water quality.  In the absence of such 
monitoring, reliance is on visual inspection and observation of rainfall patterns.  While the 
usefulness of C. perfringens as an indicator has been questioned (Sartory, 2003), the 
experience of this incident shows a clear pattern of raised levels of C. perfringens during the 
period of the incident. 
 
In this incident C. hominis was identified in human faeces while two, possibly three, other 
species were identified in the water supply.  C. hominis is usually found in humans which 
suggests possible contamination of the water by a human source.  The intermittent and usually 
finite period of oocyst excretion could account for the failure to detect C. hominis in water 
samples some weeks later.  No evidence of a human source was found. 
 
As discussed in Chapter 4 most cases in this outbreak were young children which suggests 
that there may be a level of immunity to Cryptosporidium among adults in Carlow, as 
suggested elsewhere by Goh et al (2004).  Such immunity may result from previous exposure 
to low levels of Cryptosporidium and limit the usefulness and appropriateness of a case 
control study (Hunter and Quigley, 1998). 
 
Other issues which arose during the incident were: 

 It was queried that Carlow Town might have an increased community incidence of 
gastrointestinal infections.  A previous case control study in 2002 found 21% 
prevalence of diarrhoea among controls and there were anecdotal reports of increased 
sales of antidiarrhoeals and antiemetics in Carlow Town.  However historic 
surveillance data showed that previous patterns of gastrointestinal illness were no 
different in Carlow than other counties in the South East.  It was proposed to examine 
prescriptions patterns for antidiarrhoeal medication as an indicator of diarrhoea in the 
population, but preliminary information was not useful due to the lack of denominator 
and comparator data. 

 The local storage and use of fertiliser pellets made from human sludge raised queries 
about possible inadequate treatment and contamination of water sources.  But quality 
control indicated that temperatures used for processing the sludge were too high 
(400oC) for Cryptosporidium to survive. 

 During the course of this incident a national increase in cryptosporidiosis was noted in 
2005 compared with 2004 (which may be partly due to increased surveillance). 

 There were anecdotal accounts of people ignoring boil notice and/or obtaining water 
from sources of dubious potability. 

 Possible food sources of infection were investigated. 
 
The importance of information sharing both within the IRT and between the IRT and the 
public was apparent throughout the incident.  The model of the Water Liaison Committee 
provides a good basis for action during an incident.  The incident provided an opportunity to 
review and revise response levels and local protocols/guidelines. 
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Management of a water related incident requires expertise from several disciplines to make 
difficult decisions.  The IRT were grateful for expert advice from colleagues in Ireland and 
abroad during the management of this incident. 
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Chapter 7 Recommendations of the Incident Response Team 
 
The following are the joint recommendations of the Carlow County Council/Health Service 
Executive South Eastern Area Incident Response Team: 
 
Sampling/Monitoring 

 
1. Routine monitoring of water supplies for the presence of Cryptosporidium should be 

carried out by Local Authorities.  The frequency of testing should be determined by 
the Local Authority, in consultation with the local health service executive - 
consideration to be given to the nature of the water source and the history of detecting 
Cryptosporidium in the water supply.  Such a database will be of importance when 
dealing with an outbreak of cryptosporidiosis, where levels of Cryptosporidium, if 
detected in the water supply, can be compared with historical information on the 
supply. 

 
2. Regional public laboratories are required with facilities to test for the presence of 

Cryptosporidium in water supplies.  Such laboratories should be in a position to 
provide a quick turnaround on sample testing during any outbreak situation, allowing 
the IRT make timely decisions in relation to the water supply.  Procedures to be put in 
place in such a laboratory to ensure that water samples taken in a cryptosporidiosis 
outbreak situation take priority over routine sampling. 

 
3. A National laboratory should be available for the genotyping of Cryptosporidium 

oocysts detected in water supplies. 
 

4. The monitoring of water supplies for the presence of the indicator parameter, 
Clostridium perfringens, should continue under the routine Check Monitoring of water 
supplies.  A database of these results should be compared with details of 
Cryptosporidium monitoring to determine if there is a correlation between the two 
parameters. 

 
5. Locations of sewer and septic tank outfalls into river catchments used for drinking 

water abstraction should be recorded and mapped.  This information is required to 
facilitate investigation where the oocysts detected are confirmed to be of human origin 
i.e. C. hominis. 

 
Treatment Plant Operation 
 

6. The measurement of turbidity should be used as a real time indicator of the quality of 
water being produced in a water treatment plant.  Consideration should be given to 
relaying this information via telemetry to a central Water Quality Office with the 
results recorded to provide a daily record of plant performance. 

 
7. In line turbidity monitors should be provided, with the monitors alarmed.  Alarm 

levels to be determined locally and appropriate remedial actions to be specified in the 
Plant Operators Manual.  Carlow County Council propose an acceptable turbidity 
level of 0.25 NTU post sand filtration. 

 
8. Turbidity levels should also be used to control the process of backwashing sand filters 

and the return to service of sand filters.  Where possible, filtered water should be run 
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to waste for a period following backwashing until the turbidity reaches an acceptable 
level. 

 
9. The use of particle counters should also be considered. 

 
10. Training for water treatment plant operators in Cryptosporidium awareness should be 

provided. 
 
Public Health 
 

11. Vulnerable immunocompromised patients should be advised to boil drinking water at 
all times where their supply has a surface water source or is influenced by surface 
water.  

 
12. In relation to infant feeds, when a boil water notice is issued 

 
 general advice should be reiterated that drinking water and water used to 

make up infant feeds should be boiled, and cooled, at all times and 
 given the widespread availability and use of bottled water, advice should be 

included that infant feeds should be made up with boiled and cooled tap 
water and not bottled water because of the high mineral content of many 
bottled waters. 

 
13. Case control studies are resource intensive and may be of little value during an 

outbreak situation where there may be long term exposure to low levels of 
Cryptosporidium and some degree of community immunity. 

 
14. Advice to be provided to farmers regarding the potential for being infected with 

cryptosporidiosis. 
 

General 
 

15. Liaison between relevant authorities in drinking water production/public health 
matters should be formalised at National level: 

 
 to provide a national focus which would combine the expertise of different 

agencies and professions 
 to advise on all aspects of the provision of safe drinking water to the public 
 to provide a national database on Cryptosporidium monitoring. 

 
16. Risk assessments should be carried out on all surface water supplies in accordance 

with the Scottish Model for Cryptosporidium Risk Assessments.  The results of these 
assessments should be used as a basis for determining the prioritisation of funding for 
upgrade/improvement works to water treatment plants and also for consideration in 
setting action response levels for contamination by Cryptosporidium in drinking water 
supplies. 

 
17. Regular Water Quality Liaison meetings should be held involving Local Authority 

and Health Service representatives to determine response levels and develop and 
review local protocols/guidelines. 
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Appendix A: Case Control Questionnaire 
 

CRYPTOSPORIDIOSIS IN CARLOW TOWN 
CASE CONTROL STUDY  

 

CASE SUMMARY:  
Interviewer to fill this out prior to contact 

Name of case                                                                              Age: 
Previously interviewed by:                                                        Face to face/telephone: (Please circle one) 
Date of onset of illness 
Date recovered 
Travel 
Swimming pool 
Crèche 
Ate 
Animals 
Water supply 
Contacts 
 
 

Interview attempted – no reply 1st    
          2nd   
 3rd   
Interview attempted – refusal          
  Completed            
Interviewers name __________________________________________________ Date ___________________ 
Name of Interviewee….______________________________________________________________________ 
 
Case   Control  
Case No __________           (Cases and controls to have same numbers) 
 
Control No ____________ Name of  control_______________________________________________ 
 
                                             Address of control___________________________________________ 
 
Hello, my name is x from Public Health Department, Kilkenny.  May I speak to ______?  We are investigating 
possible causes of recent Cryptosporidiosis in the Carlow area and I wonder if I could ask you some questions.  
(If case), the Public Health Department is notified of all cases of Cryptosporidiosis and hence we got your 
contact details.  We have been in contact with your GP to let him/her know.   
 
(If control), the Public Health Department asked people who had been sick with Cryptosporidiosis to identify 
other people who might take part in a telephone interview and hence I got your name.  The person who was sick 
would already have been asked to contact you before I did. 
 
This interview may take about 20 minutes or so.  Is it ok to go ahead?  If not, ask for another time you can ring. 
 
Calculate dates ie 2 weeks before illness onset in case 
CONTROLS ONLY 
Exclusion criteria 
Have you/your child been ill with diarrhoea (3 or more loose stools in 24 hours) at any time in the 2 weeks 
(specify dates). 
Yes    No  
If YES, thank them and end interview.  Say ‘For this study, we were looking for people who have not had 
diarrhoea, so I won’t take any more of your time.  Thank you very much’.  If NO, continue –  
 
Have you/your child stayed away from home for the 2 weeks between (specify dates). 
If YES, thank them and end interview.  
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CASES AND CONTROLS 
 
DOB __________________________  Age _____________________________ 
 
Contact Tel No _______________________________________ 
 
Sex: Male  Female  
 
GP’s name and address _______________________________________________________________________ 
 
Occupation (Including part-time and voluntary activities) ___________________________________________ 
 
Place of work and address ____________________________________________________________________ 
 
School ____________________________________________________________________________________ 
 
Playgroup _________________________________________________________________________________ 
 
Crèche ____________________________________________________________________________________ 
 
Child minder _______________________________________________________________________________ 
 For Controls, please go Travel Section  

 
CASES ONLY 

 
Interviewer to fill this out prior to interview 
Laboratory diagnosis ______________________________________________ Notification date ___________ 
 
Notified by WRH  ______________________________ Other lab __________________________________ 
 

 
CLINICAL DETAILS 
 

On what date did the symptoms start ___/___ /_______ Time of first symptom _________ (24 hour clock) 
 

What symptoms did you have (Tick as appropriate)  
     YES  NO Comments 

Diarrhoea (3 or more loose stools in 24 hours)    _________________________ 
Blood in Stools         _________________________ 
Rash         _____________________ 
Abdominal Pain        _________________________ 
Fever         _________________________ 
Vomiting (Being sick)       _________________________ 
Nausea (Feeling sick)       _________________________ 
Headache/muscle aches/flu-like symptoms     _________________________ 
 
Other, Specify ___________________________________________________________________________ 
 
Do you still have these symptoms YES   NO     If NO, when did your symptoms end ____/_____/____ 
 
Do you suffer from any food allergies/intolerances YES   NO    Please specify: ____________________ 
 
Have you been on any course of antibiotics or other medication in the 2 weeks prior to the onset of illness   
YES     NO  
 
Please specify_______________________________________________________________________ 
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MEDICAL CONSULTATION 
Did you consult a doctor   YES      NO    Dr's Name ______________________________________ 
 
Address ___________________________________________________________________________________ 
 
Tel No ___________________ 
 
Were you admitted to hospital  YES   NO   Date of Admission ____/______/____  to ____/_____/____ 
 
If YES please name the hospital + consultant ____________________________________________ 
 
Chart No _________________ 

 
 
HOUSEHOLD CONTACTS 
 
Did any members of your household (include overnight guests/childminder) have similar symptoms in the  
2 weeks before you fell ill? (specify dates) 
Yes   No  
If YES, list name and relationship 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
Did you have an overnight stay where someone had similar symptoms in the 2 weeks prior to your falling ill? 
(specify dates) 
Yes   No  
 
If YES, list name, address and telephone number 
 

 
 
 
 
 
  

 
NON-HOUSEHOLD CONTACTS OF INDEX CASE WITH SIMILAR SYMPTOMS 
In the 2 weeks between (specify dates) have you been in the company of others suffering from diarrhoea or 
similar symptoms   YES    NO    
If YES, please specify below 
 Yes NO 
Work contact(s)      If YES, how many  _______________________ 
 
School contact(s)        If YES, how many  _______________________ 
 
Social contact(s)         If YES, how many  _______________________ 
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Other contact(s)        If YES, how many  _______________________ 
 
If other contact please specify: _____________________________________________________ 
 
 
FOR CASES AND CONTROLS 
Travel 
In the 2 weeks between (specify dates) did you spend any nights away from home Yes   No  Unknown  
If Yes, How many nights ___________  Dates from __________________ to ____________________ 
Single   or multiple  destinations 
Accommodation type ____________________________________  Hotel details (if in Ireland)  
 
__________________________________________________________________________________________ 
 
Contact with animals 
In the 2 weeks between (specify dates) did you have any contact with animals or birds Yes    No   
Unknown  
 If Yes, please give details 
___________________________________________________________________________ 
Did you visit a farm, zoo or other pet establishment  Yes  No     Unknown  
If Yes, Name and address of premises 
_________________________________________________________________ 
Date _________________  Please specify the types of animals _______________________________________ 
Were any of the animals sick Yes  No   Unknown  
 
Recreational exposure to water 
In the 2 weeks between (specify dates) did you take part in any water based activity (including swimming)?  
Yes       No  Unknown  
Specify activity and location __________________________________________________________________ 
 
Consumption of drinks and food 
HOME: The first section is about drinks at home/work/socially. 
 
Drinks (at home) I am asking about consumption of drinks in the 2 weeks between (specify dates)  
Did x/ Did you drink (cold) tap water?   Yes   No   Unknown  

How much per day?  Sip  or how many glasses? (Glass-1/3 pint/200mls)________________________ 

Did you drink bottled water? Yes    No   Unknown   If bottled, what brands? ________________________ 

How much per day?  Sip  or how many glasses? (Glass-1/3 pint/200mls)________________________ 

Did x/ Did you have any other drinks e.g. diluted squash or juice? Yes   No  Unknown  
Please specify? _____________________________________________________________________________ 

How much per day?  Sip  or how many glasses? (Glass-1/3 pint/200mls)________________________ 

Did x/ Did you have any ice at home eg. in drinks, home made ice lollies, sorbets?   Yes      No    

Unknown  

Please specify ______________________________________________________________________________ 

Did x/ Did you brush your teeth using tap water?  Yes     No   If YES, how many times a day? ___________ 

Did x/ Did you drink (cold) pasteurised milk (including in cereal/milkshake/tea etc)?  Yes  No  Unknown  

If yes how much per day? Sip  or how many glasses (glass-1/3 pint/200mls) _________________________ 

What brand of pasteurised milk does x/ do you use? ________________________________________________ 

Did x/ Did you drink unpasteurised milk?  (Including goats + sheep milk)Yes   No   Unknown  

 
If yes how much per day? Sip  or how many glasses (glass-1/3 pint/200mls) _________________________ 

Where did you get the unpasteurised milk?  ______________________________________________________ 
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Did x/ did you drink unpasteurised juices?  What source/brand _______________________________________ 

How much? _______________________ Sip   or how many glasses? ____________________ 

(For baby) Do you use formula?  Yes    No    Unknown  

If yes which brand? ___________________________ Is the water to make the formula from the kettle  or the 
tap  
 

Work/School/Crèche: Again this section is about consumption of drinks in the 2 weeks between (specify 
dates) 
Did x/ Did you drink any other water eg. work/school/crèche Yes   No       Unknown  

If Yes, specify where ________________________________________________________________________ 

Did x/ Did you drink tap water?   Yes   No   Unknown  

How much per day?  Sip  or how many glasses? (Glass-1/3 pint/200mls)________________________ 

Did x/ Did you drink dispenser water?   Yes   No   Unknown  

How much per day?  Sip  or how many glasses? (Glass-1/3) __________________________ 

What is the source of the dispenser water eg Tipperary   AWS    Unknown  

Did you drink bottled water? Yes   No   Unknown    If bottled, what brands? ________________________ 

How much per day?  Sip  or how many glasses? ___________________________________________ 

Did x/ Did you have any other drinks e.g. diluted squash or juice? Yes   No           Unknown  

Please specify? _____________________________________________________________________________ 

How much per day?  Sip  or how many glasses? (Glass-1/3 pint/200mls)________________________ 

Did x/ Did you have any ice at work eg. in drinks, ice lollies, sorbets?   Yes      No    Unknown  

Please specify ______________________________________________________________________________ 
  
Social outings: In the 2 weeks between (specify dates), have you eaten meals in work/school canteen, crèche, 
restaurants, takeaways, pubs, café, BBQ or special functions  
Yes            No  
 
If Yes, please specify type of event and location 
1 
2 
3 
 
In the two weeks between (specify dates) did you consume any takeaways (fast food, sandwiches, rolls pizza etc) 
Yes            No  
Specify what was eaten and where the food was bought _____________________________________________ 
 
___________________________________________________________________________________________ 
 
Again this section is about consumption of drinks in the 2 weeks between (specify dates).  (If more than 1 
outing, go to last page to fill in detail  ) 
 
For interviewer look back at case summary for eating out and prompt the person being interviewed 
Did x/ Did you drink tap water?   Yes   No   Unknown  

How much per day?  Sip  or how many glasses? (Glass-1/3 pint/200mls)________________________ 

Did you drink bottled water? Yes    No    If bottled, what brands? __________________________________ 

How much per day?  Sip  or how many glasses? ___________________________________________ 

Did x/ Did you have any other drinks e.g. diluted squash or juice? Yes   No  Unknown  
Please specify? _____________________________________________________________________________ 
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How much per day?  Sip  or how many glasses? (Glass-1/3 pint/200mls)________________________ 

Did x/ Did you have any ice while eating or drinking out eg. in drinks, ice lollies, sorbets?  Yes      No    

Unknown  

Please specify _____________________________________________________________________________ 
If there was more than 1 outing, go to final page to add in additional detail. 
 

 
Water Supply 
Is the water supply to your home  Public           Group         Private         unknown  
Name ____________________________________________________________________________________ 
Is the water in your home  Treated           Untreated          unknown  
Was there any disruption to this water supply in the 2 weeks between (specify dates)?Yes     No     
unknown  If Yes, what? 
__________________________________________________________________________________________ 
 
Did you in the 2 weeks between (specify dates) drink water from  

 Yes No Location 
Untreated supply    
Group scheme    
Well    
Spring    
Lake     
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This section is about consumption of food 
 
In the 2 weeks between (specify dates) about how often did you eat the following:  
 

Food Not 
at 
all 

1-2 
times 

3-7 
times 

Most 
days 

Not 
sure 

Brand (if appropriate) and source 

Lettuce 1 2 3 4 5  
Other green salad 1 2 3 4 5  
Tomatoes 1 2 3 4 5  
Coleslaw 1 2 3 4 5  
Raw vegetables 1 2 3 4 5  
Fresh fruit 1 2 3 4 5  
Undercooked burgers 1 2 3 4 5  
Another undercooked 
or raw meat 

1 2 3 4 5  

Raw shellfish 1 2 3 4 5  
Soft cheese, uncooked 1 2 3 4 5  
Hard cheese, 
uncooked 

1 2 3 4 5  

Yogurt 1 2 3 4 5  
Ice-cream 1 2 3 4 5  
Cream 1 2 3 4 5  

 
Before eating do you normally wash the following foods with tap water: 
 

Type of food Yes No Not sure 
(a) Lettuce  1 2 3 
(b) Raw vegetables  1 2 3 
(c) Fruit  1 2 3 

 
In the 2 weeks days between (specify dates) did you/your child eat or drink any unusual or new foods? 
Yes  No  Do not know  
  
If Yes: Food ___________________________________________ Supplier: ____________________________ 
  
 
Thank you for your help. 
 
 
Supplementary Question 
 
Social: meals/outings: Again this section is about consumption of drinks in the 2 weeks between (specify 
dates)              Outing no. 2 
For interviewer look back at case summary for eating out and prompt the person being interviewed 
Did x/ Did you drink tap water?   Yes   No   Unknown  

How much per day?  Sip  or how many glasses? (Glass-1/3 pint/200mls)________________________ 

Did you drink bottled water? Yes   No    If bottled, what brands? ___________________________________ 

How much per day?  Sip  or how many glasses? ___________________________________________ 

Did x/ Did you have any other drinks e.g. diluted squash or juice? Yes   No  

Please specify? _____________________________________________________________________________ 

How much per day?  Sip  or how many glasses? (Glass-1/3 pint/200mls)________________________ 

Did x/ Did you have any ice in your drinks?   Yes   No    Unknown  
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Appendix B: Carlow County Council Boil Water Notices 
 
 
 
CARLOW COUNTY COUNCIL 
Boil Water Notice      14th April 2005 
 
 
In the last two months, the Health Authority has been notified that there has been an 
increase in the number of people in the Carlow Town Area becoming ill with a diarrhoeal 
illness.  The particular type of illness (cryptosporidiosis) is caused by ingesting a parasite 
called cryptosporidium. 
   
Drinking water is one of the possible transmission routes for this illness, although testing 
carried out in recent weeks on the Carlow Town Water supply has failed to detect the 
presence of the parasite, cryptosporidium.  Consumers are also advised that the Carlow 
Town Water supply meets the standards set in the Irish Drinking Water Regulations in every 
respect. 
 
As a precautionary measure, the Health Services Executive – South East have advised 
Carlow County Council to introduce a boiled water notice to all water users in the Carlow 
Town area.   This measure is advised in an attempt to reduce ongoing infection of people 
with Cryptosporidia. 
 
Accordingly, in the interest of Public health, it is recommended that all users on the Carlow 
Town Water Supply, boil water before use. 
 
• Water should not be used un-boiled for: 

o Drinking 
o Drinks made with water. 
o Preparation of salads and similar foods, which are not cooked prior to eating. 
o Brushing of Teeth. 
o Making of ice. 
 

• Water can be used for personal hygiene, bathing and flushing of toilets but not for 
brushing teeth or gargling. 

 
• Boil water by bringing to a vigorous, rolling boil and allow to cool. Cover and store in a 

refrigerator or cold place. Water from the hot tap is not safe to drink. Domestic water 
filters will not render water safe to drink. 

 
• Discard ice cubes in fridges and freezers and filtered water in fridges. Make ice from 

cooled boiled water. 
 
• Use water prepared for drinking when preparing foods that will not be cooked (eg 

washing salads ) 
 
• Prepare baby feeds with water that has been brought to the boil once and cooled.  Do not 

use water that has been reboiled several times.  Do not use bottled mineral water as 
most brands contain concentrations of minerals that are too high for babies. 

 
 

• Anyone suffering from diarrhoea for more than two days should contact their general 
practitioner and provide a stool sample for testing.  They should continue to drink plenty 
of boiled or bottled water. 
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This procedure should continue until further notice. 
 
What is Cryptosporidium? 
Cryptosporidium is a microscopic parasite that is found mainly in the faeces of infected humans or 
animals.  Humans are infected when they ingest contaminated water or food, or touch contaminated 
objects, and then touch their mouth before washing their hands well. 
 
What are the symptoms? 
Diarrhoea that lasts 1 to 2 weeks, often accompanied by abdominal cramps, fatigue, nausea, vomiting 
and low grade fever.  People usually develop symptoms 1 to 12 days after ingesting the parasite.  If 
you are worried contact your local G.P. 
 
What can I do to prevent getting it? 
• Boiled water to be used for : 

o Drinking 
o Drinks made with water. 
o Food Preparation especially vegetables to be eaten uncooked e.g. salads 
o Brushing of Teeth. 
o Making of ice. 

• Careful hand washing is essential after toileting, changing nappies, before preparing food.  Be 
careful bathing small children to ensure they do not ingest water. 

• As Cryptosporidium is communicable from animals to humans, good hygiene practice is essential 
when visiting farms and handling animals. 

• Dairy farmers are reminded that the drinking of unpasteurised milk can result in the ingestion of 
Cryptosporidium. 

 
Great care should be taken with boiled water to avoid burns and scalds as accidents 
can easily happen, especially with children. 
 
Who is most at risk? 
Persons with an impaired immune system, young children and older persons are more 
susceptible to infection. 
 
How long before the boil water notice can be lifted? 
We do not know at present, but Carlow Co Co will continue to liaise with the Health Authority 
with a view to lifting the Boil Water Notice as soon as practicable.   
 
How will we keep you informed? 
Local newspapers, Local radio, Website www.carlow.ie, Leaflet drops 
Freephone No. 1800 242549 
 
 
 
 

Remember to boil water as advised until further notice. 

 
 
 
 
 
 
 
 

Areas Affected 
 

Carlow Town   Tinryland  Mortarstown 
Graiguecullen   Ballyloo  Kernanstown Housing Est 

 
This notice does not apply to other areas and water schemes in Co. Carlow

 
Director of Services, 
Carlow County Council. 
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Carlow County Council 
Boil Water Notice 

 

 

Public Information Update 22nd April 2005 
 
Carlow County Council wishes to advise consumers that the Boil Water Notice issued on 14th 
April 2005 remains in place.  Persons living in the areas listed below are strongly advised to 
continue to boil water until further notice.  These areas are:- 
 

Carlow Town and Environs 
Graiguecullen 
Mortarstown 
Tinryland and Ballyloo 
Killeshin and Springhill area of Laois 
Kernanstown Housing Estate 

 
The Council further advises that:- 
 
(i) emergency engineering works will take place this coming weekend (22nd, 23rd, 24th 

April) in an effort to pump increased quantities of water from Rathvilly Water 
Treatment Plant to Carlow Town 

 
(ii) as a result of the above works the Council must ensure that the main storage reservoirs 

at Browneshill remain full.  In order to achieve this, householders and business 
premises may experience reductions in water pressure over the coming days 

 
(iii) analysis of drinking water taken from Sion Cross Water Production Plant last week 

indicates non existent or very low levels of parasitic contamination.  (Details of such 
results are available on the Council’s website at www.carlow.ie through clicking the 
“Public Health Notice” on the top right hand corner of the home page)  

 
(iv) investigative works are currently underway on the River Burren in an attempt to 

identify possible sources of contamination to the Sion Cross supply 
 
(v) while there is no indication yet as to when the Boil Water Notice will be lifted the 

Council and the Health Services Executive, South East, communicate on a daily basis 
with a view to finding a speedy solution and restoring normal service 

 
Householders and the business community are reminded that:- 

 Boiling water renders it fit for consumption 
 Water should not be used for non essential purposes (eg car washing) nor wasted 

 
Carlow Local Authorities wish to thank householders and businesses for their continued 
patience and co-operation in this matter. 
 

Freephone 1800 242 549 or 
www.carlow.ie for further information. 

 
Director of Services 
Water Services, Environment & Infrastructure 
Carlow County Council 
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Carlow County Council 

Boil Water Notice 

 

 
Public Information Update 29th April 2005 

 
Carlow County Council wishes to advise consumers that the Boil Water Notice issued on 14th 
April 2005 remains in place.  Persons living in the areas listed below are strongly advised to 
continue to boil water until further notice.  These areas are:- 
 

Carlow Town and Environs 
Graiguecullen 
Mortarstown 
Tinryland and Ballyloo 
Killeshin and Springhill area of Laois 
Kernanstown Housing Estate 

 
The Council further advises that:- 
 
(i) emergency engineering works have now been successfully completed on the 

installation of a booster pump at Friarstown.   Up to 2000m³ or ½ million gallons of 
additional quantities of water is now available to Carlow town from the Rathvilly 
Supply. 

 
 (ii) analysis of drinking water taken from Sion Cross Water Production Plant indicates 

non existent or very low levels of parasitic contamination.  The Rathvilly Supply is 
clear of the parasite.  (Details of such results are available on the Council’s website at 
www.carlow.ie through clicking the “Public Health Notice” on the top right hand 
corner of the home page)  

 
(iii) investigative works are currently underway on the River Burren in an attempt to 

identify possible sources of contamination to the Sion Cross supply.  So far nearly 40 
carcasses of dead sheep and lambs have been found adjacent to or in the River Burren.   
Detailed examination of a number of carcasses is underway. 

 
(iv) while there is no indication yet as to when the Boil Water Notice will be lifted the 

Council and the Health Services Executive, South East, communicate on a daily basis 
with a view to finding a speedy solution and restoring normal service 

 
Householders and the business community are reminded that:- 

 Boiling water renders it fit for consumption 
 Water should not be used for non essential purposes (eg car washing) nor wasted 

 
Carlow Local Authorities wish to thank householders and businesses for their continued 
patience and co-operation in this matter. 
 

Freephone 1800 242 549 or 
www.carlow.ie for further information. 

 
Director of Services 
Water Services, Environment & Infrastructure 
Carlow County Council 
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Appendix C : Cryptosporidium Information Leaflet  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

WHAT IS CRYPTOSPORIDIUM? 
 
Cryptosporidium is a tiny parasite that can only be seen with a 
microscope.  It infects humans, grazing animals such as cattle 
and sheep and sometimes dogs, cats, rodents, birds, etc.  If 
swallowed, Cryptosporidium causes diarrhoea in humans and in 
animals, particularly in calves.  
 
The symptoms of cryptosporidium infection are: 
 

 Watery diarrhoea; 
 Tummy pains; 
 Headache;  
 Vomiting 

 
The incubation period (time between being infected and  
becoming unwell) is quite long at about two weeks.  The illness 
may last for a couple of weeks. Some people infected with 
Cryptosporidium will have no symptoms at all. 
 
 
HOW IS IT CAUGHT? 

 
Cryptosporidium lives in the gut of infected humans or  
animals.  Millions of the parasites can be released in a bowel 
movement from an infected person or animal.  This means that 
Cryptosporidium may be found in soil, food or water or on 
surfaces that have been contaminated with infected faeces. If a 
person swallows the parasite, they become infected. 
 
 
CRYPTOSPORIDIUM INFECTION IS SPREAD BY: 
 
 Accidentally swallowing something that has come in contact 

with faeces from an animal or human infected with 
Cryptosporidium.  

 Swallowing water (drinking water, water in swimming pools, 
jacuzzis, hot tubs, fountains, lakes, rivers, springs ponds or 
streams) that is contaminated with sewage or faeces from 
humans or animals.   

 Eating uncooked food contaminated with Cryptosporidium. 
 Accidentally swallowing Cryptosporidium picked up from  

surfaces (bathroom fixtures, changing tables, nappy buckets  
or toys) contaminated with faeces from an infected person.  

 Visiting countries where there is poor hygiene carries an 
increased risk of becoming infected.   
 

 
 

HOW DOES CRYPTOSPORIDIUM AFFECT YOU IF YOUR 
IMMUNE SYSTEM IS SEVERELY WEAKENED? 

 
If your immune system is severely weakened (e.g. possibly after 
treatment for cancer, after organ transplantation or those with 
HIV infection), Cryptosporidium can be a serious and long 
lasting infection. If you have HIV infection and your CD4 cell 
count is below 200, Cryptosporidium can cause severe watery 
diarrhoea for a long time. If your CD4 cell count is over 200, 
your illness may only last for 2 weeks. However, you may still 
carry the parasite and pass it on to others.  

 
 

PREVENTION 
 
Do not swim in pools, hot tubs, lakes, rivers or the sea while 
you are ill with Cryptosporidium and for at least 2 weeks after 
the diarrhoea stops. You can still pass the parasite in your stool 
for several weeks after your symptoms have ended.   
Because the parasite is covered in a hard shell, it is resistant to 
chemical disinfectants such as the chlorine used in swimming 
pools  

 
 

STAYING OFF WORK/SCHOOL/NURSERY 
 
Food handlers should stay off work until fully recovered with 
normal bowel motions for at least 48 hours (The Medical Officer 
of Health has the power to compel infected persons to stay off 
work; The Health Acts 1947 and 1981). 
 
Children who have symptoms due to Cryptosporidium should 
not attend school/nursery/playschool until fully recovered with 
normal bowel motions for at least 48 hours.  
 
To prevent the spread of infection, children off school or nursery 
because of Cryptosporidiosis must not have contact with other 
children until they have recovered.  
 
 
PRACTICE SAFER SEX: 

 
Infected people may carry Cryptosporidium in their anal 
and genital region. Avoid oral sex and wash your hands 
after touching your partner’s anal/genital area.  

 
HSE South Eastern Area, 
Lacken, 
Dublin Road, 
Kilkenny 

 
CRYPTOSPORIDIUM 
 

 
 

REMEMBER, IT IS VERY IMPORTANT 
THAT EVERYONE WASHES THEIR 

HANDS WITH SOAP AND WATER AND 
DRIES THEM THOROUGHLY .  
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FARM VISITS: 
 
During farm visits children should be warned about possible risks 
to health and their activities should be supervised. 
 
Everyone should wash their hands with soap and water after contact 
with farm animals and before having anything to eat or drink 
including an ice-cream. 
 
Water taken from streams or lakes should not be drunk unless it has 
been boiled. 
 
 
DRINK SAFE WATER: 
 
Contact your local authority or water provider to find out about 
your water supply or consult www.epa.ie for a report of previous 
assessment of the quality of the supply.  
 

HANDWASHING 

It is vital that everyone washes his or her hands with soap and 
water and dries hands thoroughly: 

Before: 

 Preparing or serving food (but avoid preparing food for others if 
you can while you are ill);  

 Eating meals. 

After: 

 Going to the toilet; 
 Dealing with sick people; 
 Handling sickroom clothes, bedding or equipment; 
 Changing the baby’s nappy.  

 
 

PREPARING FOOD   
 

 Food handlers should stay off work until fully recovered with 
normal bowel motions for at least 48 hours (The Medical Officer 
of Health has the power to compel infected persons to stay off 
work; The Health Acts 1947 and 1981);  

 
  

 If you are suffering from diarrhoea or vomiting try not to 
prepare food for other people as it is very easy to spread 
infection; 

 If you have to handle food while ill, remember that hot,  
adequately cooked food that is eaten immediately is less likely 
to be a means of spreading infection than food that does not 
require further cooking;  

 All fruit and vegetables should be washed thoroughly in clean 
water; 

 Never change the baby’s nappy where you prepare or eat  food.  
 
 
CLEANING 
 
When cleaning up diarrhoea or vomit, take care to protect  
yourself:   
 
 Wear rubber gloves and a plastic disposable apron;  
 Keep the area of contamination as small as possible. Soaking up 

excess liquid with paper towels or tissues helps with this;  
 A plastic dustpan is useful to scoop up any diarrhoea/vomit so it 

may be flushed down the toilet. When as much material as 
possible has been removed, the area should be washed with 
detergent and hot water. Suitable detergents can be obtained 
from most supermarkets or hardware stores;  

 Once cleaned, the area should be rinsed with clean water and 
allowed to dry;  

 After cleaning, dispose of plastic apron in the refuse bin. Wash 
any equipment used (including your gloves) in detergent and 
water and allow to dry.  

 

WHEN FINISHED, REMEMBER! : WASH YOUR HANDS WITH SOAP 
AND WATER AND DRY YOUR HANDS THOROUGHLY. 

DISINFECTANT   

Surfaces that have been cleaned do not usually require disinfecting. 
In fact, some disinfectants are inactivated by material like 
diarrhoea or vomit. If disinfectants are to be used, use a good 
quality bleach or disinfectant. Take special care to dilute any 
disinfectant as instructed by the manufacturer.  

Never mix different types of chemicals, the fumes can be 
dangerous.  

 

Ensure that children do not have access to these solutions. Be 
careful if using bleach (or chlorine-releasing agents) as it will 
remove the colour from most fabrics and floor coverings and can 
burn the skin.  

There is no value in pouring disinfectants down the toilet bowl.  

TOILETS AND BASINS 

Wearing rubber gloves, use detergent and water to clean the 
following at least twice a day: 

 Toilet seats; 
 Flush handles; 
 Toilet door handles; 
 Wash-hand basin taps. 

For hard surfaces like bath and door handles, a bathroom cleaner like 
Flash or Cif is ideal. Cloths and gloves used for cleaning must be 
washed, rinsed and allowed to dry.   

 
 

CARE WITH SOILED ARTICLES  
 
 At home, an ill person should normally be able to use the  toilet by 

themselves. If urinals and bedpans have to be used,  the carer 
should, if possible, wear rubber gloves and a disposable apron 
when attending the patient;  

 Bedpans and urinals should be  emptied into the toilet bowl and 
then washed with detergent, rinsed and allowed to dry; 

 Soiled clothing and bed linen should be washed in a domestic 
washing machine with a ’hot cycle’;  

 If the amount of soiling makes this difficult, as much faecal 
material as possible should be flushed away in running water, 
preferably into the toilet bowl.  

 After loading, the outside surfaces of the washing machine should  
 be wiped down with detergent. This is especially important if the 

machine is where children are likely to play.  
 
 

IT IS VITAL TO REMEMBER THAT EVERYONE 
SHOULD WASH THEIR HANDS 



Cryptosporidiosis Outbreak in Carlow Town and Environs 2005 

Appendix D: HSE-SE Examples of Boil Water Notice Letters 
 
Letter from PEHO to Food Premises 
 
 
15th April 2005  
 
 
Food premises 
 
A number of cases of Cryptosporidiosis have been confirmed in Carlow Town and environs. 
 
Cryptosporidium is a microscopic parasite that is found in the faeces of infected humans or animals.  
Humans are infected when they swallow contaminated water or food, or touch contaminated objects, then 
touch their mouth before washing their hands properly. 
 
As a precautionary measure, pending investigation of the possible sources of contamination, a boil water notice 
has been issued in the area affected. 
 
Symptoms of Cryptosporidium infections in persons include diarrhoea that lasts 1 to 2 weeks, often accompanied 
by abdominal cramps, fatigue, nausea, vomiting, and low-grade fever.  People usually develop symptoms 2 to 10 
days after swallowing the parasite. 
Persons with an impaired immune system, young children and older persons are more susceptible to 
infection. 
 
Accordingly, in the interests of public health, it is recommended that all users of the Carlow Town supply should 
boil the water before use. 
 

 Water should be boiled before using it for 
• Drinking 
• Preparation of salads and similar foods which are not cooked prior to eating. 
• Making ice 
• Drinks made with water 
• Brushing teeth 
 
 

 Bring water to the boil and allow to cool.  Cover and store in a refrigerator or cold place.  Water from the 
hot tap is not safe to drink.  Domestic water filters will not render the water safe.(Great care should be taken 
with boiled water to avoid burns and scalds, as accidents can easily happen, especially with children). 

 
 Discard ice cubes in fridge’s, freezers and ice machines.  Ice machines connected to the mains should  not 

be used. 
 

 Use cooled boiled water when preparing foods that will not be cooked (e.g. washing salads, vegetables and 
fruit). 

 
 Unboiled water can be used for personal hygiene, bathing and flushing toilets. 

 
 
As this infection can be passed from person to person by the oral faecal route,  
careful hand washing is essential:  

- after toileting 
     - after changing nappies 
     - before preparing foods 
 

 Any food handler who is ill with diarrhoea or vomiting should remain off work for 48 hours after their last 
bout of illness and should submit a stool sample for investigation.  

 
 
This procedure should continue until further notice. 
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Letter to School Principals 
 
To: School Principals in Carlow Town 
 
14th April 2005 
 

Cryptosporidiosis Cases 
 
A number of cases of Cryptosporidiosis  have been confirmed in Co. Carlow, particularly in the Carlow 
town area.  These are being investigated by the Health Service Executive – South Eastern Area. 
 
Cryptosporidium is a microscopic parasite that is found in the faeces of infected humans or animals.  
Humans are infected when they ingest contaminated water or food, or touch contaminated objects, 
then touch their mouth before washing their hands well. 
 
As a precautionary measure, pending investigation of the possible sources of contamination, a boil 
water notice has been issued in the Carlow town area water supply.  
  
Symptoms of Cryptosporidium infection in persons include diarrhoea that lasts 1 to 2 weeks, often 
accompanied by abdominal cramps, fatigue, nausea, vomiting, and low-grade fever.  People usually 
develop symptoms 2 to 10 days after ingesting the parasite. Persons with an impaired immune 
system, young children and older persons are more susceptible to infection. 
 
Accordingly, in the interests of public health, it is recommended that all users of the Carlow Town 
water supply should boil the water before use. 
 

 Water should not be used unboiled for 
• Drinking 
• Preparation of salads and similar foods which are not cooked prior to eating. 
• Making ice 
• Drinks made with water 
• Brushing teeth 
 

 Water can be used for personal hygiene, bathing and flushing toilets. 
 

 Bring water to the boil and allow to cool.  Cover and store in a refrigerator or cold place.  Water 
from the hot tap is not safe to drink.  Domestic water filters will not render the water safe. 

 
 Discard ice cubes in fridge’s, freezers and ice machines.  

 
 Use boiled water when preparing foods that will not be cooked (e.g. washing salads, vegetables 

and fruit). 
 
As this infection can be passed from person to person by the oral faecal route,  
careful hand washing is essential:  

- after toileting 
     - after changing nappies 
     - before preparing foods 
 
I have suggested that members of public who have had diarrhoeal illness for over 2 days should 
consult their General Practitioners and supply a sample.   
 
These precautions will continue until further notice, thank you for your co-operation in this 
investigation. 
 
Yours sincerely, 
 
Dr. Orlaith O Reilly, 
Director of Public Health. 
 
E. Mail Address: orlaith.oreilly@maila.hse.ie

Telephone No. 056 7784124
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Appendix E: HSE-SE Press Release 
 
 
 

PRESS RELEASE 
 
Cryptosporidiosis 
 
The Health Service Executive South Eastern Area has advised Carlow County Council to 
issue a boil water notice for the Carlow Town area.  This came about because of an increase 
in cases of human cryptosporidiosis in the past two months; 26 to date.  The Public Health 
Department has been investigating this increase and is following up the cases concerned.  It 
has become apparent that the common risk factor is exposure to water from the Carlow Town 
water supply.  On this basis the Public Health Department issued the boil water advice as a 
precautionary measure. 
 
The Public Health Department is continuing to investigate the cryptosporidiosis outbreak and 
is liasing with Carlow County Council on an ongoing basis.  Dr. Orlaith O’Reilly, Director of 
Public Health says, “Cryptosporidiosis can cause diarrhoeal illness that can last for two 
weeks, accompanied by cramps, vomiting, fatigue and a slightly raised temperature.  People 
suffering with diarrhoea for more than two days should visit their GP and bring a stool sample 
so that tests can be undertaken.” 
 
Elderly people, immuno-suppressed people and small babies are particularly vulnerable.  It is 
vital that anyone suffering from diarrhoea should wash their hands with soap and hot water 
and dry hands thoroughly, particularly after using the toilet, dealing with sick people or 
changing a babies nappy. It is essential to wash hands before preparing or serving foods or 
before eating. 
 
Everybody using water from the Carlow Town supply should boil it before using it for: 

• Drinking 
• Preparing salads and other raw foods  
• Making ice  
• Making drinks with water  
• Brushing teeth.  

Bring the water to the boil and allow to cool, cover and store in a cool place.  Domestic water 
filters to not make the water safe.  Discard ice-cubes previously made. 
 
Babies’ feeds should be prepared with cooled, boiled water.  Do not use water that has been 
reboiled several times and do not use bottled mineral water, as the concentration of minerals 
in many brands is too high for babies.  Unboiled water can be used for personal hygiene, 
domestic chores, bathing and flushing toilets. 
 
Issued by Audrey Lambourn, Communications Department, 056 7784100 or 086 
2215826 
 
Notes: Carlow County Council has established a Freephone Helpline on 1800 242 549 
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Appendix F : Frequency Asked Questions 
 
 
Q What is Cryptosporidium? 
 
A Cryptosporidium is a microscopic parasite that is found mainly in the faeces of 

infected humans or animals. Humans are infected when they ingest contaminated 
water or food, or touch contaminated objects, and then touch their mouth before 
washing their hands well. 

 
 
Q What is cryptosporidiosis? 
 
A Cryptosporidiosis is the gastrointestinal (gut) infection affecting humans and animals, 

caused by swallowing Cryptosporidium oocysts (eggs).  
 
 
Q What symptoms do you get with Cryptosporidiosis? 
 
A Symptoms include watery diarrhoea, stomach cramps, upset stomach and fever. 

Some people have no symptoms. Symptoms appear about 2 to 10 days after a 
person becomes infected and usually last about 2 weeks. However, the parasite may 
be passed in a person’s faeces (bowel motion) for months after infection.  

 
 
Q How is Cryptosporidiosis spread? 
 
A Cryptosporidiosis can be spread to humans by a variety of routes. Person-to-person 

spread is an important source of infection if care is not taken with personal hygiene.  
Contact with farm animals (and sick pets) can put people at risk of infection. Water 
supplies may be vulnerable to contamination with Cryptosporidium, and therefore 
infection can be spread via drinking water. Eating uncooked contaminated foods can 
also cause infection with Cryptosporidiosis. 

 
 
Q How is Cryptosporidiosis infection diagnosed? 
 
A Your doctor will ask you to submit one or more faeces samples which are then sent to 

the laboratory for microscopic examination. 
 
 
Q Can Cryptosporidiosis be treated? 
 
A Most people with a healthy immune system will recover by themselves. However 

those with weakened immune systems are at greater risk of more severe illness. 
There is no drug available at present to cure this infection. If you have diarrhoea, 
drink plenty of fluids to prevent dehydration. Anti-diarrhoeal medications my help slow 
the diarrhoea but should only be taken after consulting with your doctor. 

 
 
Q How can I protect myself from getting Cryptosporidiosis? 
 
A While the Boil Water notice is in place boiled water is to be used for: 

 Drinking 
 Drinks made with water 
 Food preparation, especially vegetables to be eaten uncooked e.g. 

salads 
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 Brushing of teeth 
 Making of ice. 

• Wash your hands. Always wash your hands after toileting, changing nappies, 
before eating and preparing food, after gardening and after touching pets or 
farm animals. 

• Avoid touching farm animals. Cryptosporidiosis is common in young animals, 
especially calves and lambs. Always wash your hands well with soap and 
water following contact with animals. 

• Avoid touching the faeces of pets. Most pets are safe to own.  If you must 
clean up after a pet, use disposable gloves and wash your hands. If any pet 
gets diarrhoea, have it tested for Cryptosporidiosis. 

• Be careful when swimming in lakes, rivers, ocean water and swimming pools 
avoid swallowing water while swimming. 

• Wash and cook your food. Cooking kills Cryptosporidia. Do not eat or drink 
unpasteurised dairy products. 

• Avoid drinking water from lakes, rivers, springs, ponds or streams unless it 
has been filtered and chemically treated. 

 
 
Q What should I do if I become ill? 
 
A If you develop diarrhoea lasting more than 48 hours you should contact your GP and 

provide a stool sample to identify the cause. In the meantime, you should drink plenty 
of fluids and practice scrupulous hand hygiene. This means carefully washing your 
hands after using the toilet and before preparing or eating food. A GP should also be 
consulted if the diarrhoea is unduly prolonged or if the person affected is very young, 
elderly, frail or immunocompromised. 

 
 
Q Are there special dangers to pregnant women? 
 
A No, not specifically related to Cryptosporidium. Pregnant women should follow the 

boil water advice for drinking water. Pregnant women who develop continuing 
diarrhoea should seek advice from their GP. Cryptosporidium is a protozoan parasite 
not a virus like rubella and other viruses that can damage the foetus if caught by 
mothers in pregnancy as it is not transmitted to the foetus. 

 
 
Q Can I still safely breastfeed my baby? 
 
A Yes, as always you should ensure that your hands are washed before feeding.  
 
 
Q If I am ill with Cryptosporidiosis, can I pass it onto someone else? 
 
A Yes, having diarrhoea with this infection means it is much easier to pass the infection 

on to your household and close contacts. It is important that you and your 
relatives/carers pay particular attention to hygiene and hand-washing, particularly 
after using the toilet and before eating. If you are unwell, it is advisable to avoid 
handling or preparing food for others to eat. Generally, if you are suffering from 
diarrhoea from any cause (including cryptosporidiosis) you should stop attending 
work, school, or any institutional settings (e.g. nurseries, day hospitals, etc.) until you 
have been symptom-free for at least 48 hours.  
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Q Why have I been told to boil drinking water? 
 
A There have been a greater number of cases of Cryptosporidiosis than expected in the 

Carlow Town area in recent months. The pattern of illness in the community suggests 
that water may be a factor in transmission of the disease and Cryptosporidium has 
been detected at very low levels in the treated water. Therefore the boil water notice 
has been issued. Cryptosporidium is killed by boiling water. 

 
 
Q Why was earlier notification to boil water not given? 
 
A Decisions to boil water, or on the safe use of water otherwise, require the 

deliberations of several experts from different agencies (making up an outbreak 
control team). These decisions are not taken lightly and require complex information 
that is not always readily available. These teams only issue such advice when 
absolutely necessary because of the general disruption a boil water notice entails and 
because of the risks of burns and scalds associated with such advice.  

 
 
Q How long do I have to boil water for? 
 
A It is sufficient to bring the water to the boil and then allow it to cool.  Using an electric 

kettle is fine. To avoid scald injuries it is advisable to boil a full kettle of water last 
thing at night and allow to cool overnight. Cover and store the cooled boiled water in 
a fridge until required (up to 48 hours). 

 
Great care should be taken with boiled water to avoid burns and scalds as 
accidents can easily happen, especially with children. 
 

 
Q How long will it be before the Boil Water notice is lifted? 
 
A We do not know at present but Carlow County Council and the Health Service 

Executive are liaising on this matter and the Boil Water Notice will be lifted as soon as 
it is safe to do so. 

 
 
Q What about brushing teeth, bathing and washing up? 
 
A Brushing teeth – use cooled boiled water for brushing teeth. 
  
 Washing and bathing – it is quite safe to wash and take a bath:  the route of infection 

is by swallowing the water. 
 
 Washing up – dishes should be washed using boiled water if possible, but it is 

probably sufficient to rinse washed dishes with boiled and cooled water before they 
are dried.  Dishwashers can be used if used on a hot wash cycle (minimum 70oC). 

 
 
Q What water should I use for making up baby’s bottles? 
 
A Prepare baby feeds with water that has been brought to the boil once and cooled. Do 

not use water that has been reboiled several times. Do not use bottled mineral water 
as many brands contain concentrations of minerals that are too high for babies. 
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Q What about using ice cubes? 
 
A If you made ice cubes prior to the boil water notice, discard them.  Make ice cubes 

with cooled boiled water or bottled water. 
 
 
Q Are pets affected? 
 
A As household pets can become infected with Cryptosporidium, it is advisable to 

provide water that has been boiled and cooled for them to drink. 
 
 
Q Can I use water filters or water purification tablets instead of boiling? 
 
A Domestic filters should not be relied upon unless they are designed for the purpose of 

removing micro-organisms (i.e. not just designed to improve palatability).  Please 
refer to the manufacturer’s brochure if in any doubt.  Domestic filter cartridges may 
trap contamination, and particular care is required in hygienic disposal of these.  
Water purification tablets are not recommended as an alternative to boiling water as 
the Cryptosporidium oocyst is resistant to chemical disinfection. 

 
 
Q Does the boil water advice have any implications for swimming pool operation? 
 
A The risk of illness from using a swimming pool should be minimal.  Closure of 

swimming pools is not normally considered necessary during a boil water period.  It is 
important that people who are symptomatic do not use public swimming pools while ill 
and for 2 weeks after their last bout of diarrhoea. 

 
 
Q I run a bar/restaurant.  What precautions should I take? 
 
A All water for drinking and food preparation should be brought to the boil and cooled 

as necessary.  Bottled water may be used as normal.  Fizzy drink dispensers should 
not be used unless they can be adapted to use sources other than tap water.  
Washing up should be carried out in water, which has been heated to at least 70oC 
and allowed to cool, or in a dishwasher, which heats to 70oC.  Ice making machines 
should be disconnected, but ice may be made from water which has been brought to 
the boil and cooled. 

 
  
Q I am a food/drink producer.  How can I protect my products? 
 
A If an alternative water source is not available, the mains water should be treated at 

the point of use by means of an appropriate filtration system.  Only micro-straining 
filters capable of removing particles down to 1 micrometer in diameter should be 
used.  Filters in this category include reverse osmosis units and those labelled 
‘absolute’ 1 micrometer filters.  Care should be taken in handling and disposal of used 
filter cartridges.  Your local authority environmental health department will be able to 
give further advice. 
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Appendix G: Microbiological Results - Sion Cross Water Supply 
 

Location Date and Time  
of Sample 

Coliforms/100ml E. Coli/100 ml Clostridium 
perfringens 

/100 ml 
Spindlewood 23/3/2005       9:30 0 0 8 
Sion Cross 23/3/2005       9:45 0 0 4 
Sion Cross 23/3/2005     16:00 0 0 2 
Sion Cross 23/3/2005     14:30 0 0 3 
Sion Cross 24/3/2005       9:00 0 0 3 
Sion Cross 24/3/2005     14:30 0 0 18 
Sion Cross 29/3/2005     17:00 0 0 6 
Sion Cross 30/3/2005     11:00 0 0 3 
Sion Cross 31/3/2005     10:30 0 0 4 
Sion Cross 1/4/2005       12:00 0 0 17 
Sion Cross 4/4/2005       11:00 0 0 1 
Sion Cross 5/4/2005       10:00 0 0 0 
Sion Cross 6/4/2005       10:00 0 0 3 
Sion Cross 7/4/2005       10:00 0 0 0 
Sion Cross 8/4/2005       10:15 0 0 0 
Sion Cross 11/4/2005     10:00 0 0 0 
Sion Cross 12/4/2005     10:00 0 0 5 
Sion Cross 12/4/2005     10:00 0 0 1 
Sion Cross - 
Bennekerry 

12/4/2005       9:00 0 0 0 

Tap at D.W 
Treatment Plant  

14/4/2005     10:00 0 0 1 

Sion Cross 15/4/2005     11:00 0 0 0 
Sion Cross 18/4/2005     10:00 0 0 5 
Sion Cross 19/4/2005     10:00 0 0 4 
Sion Cross 20/4/2005     10:00 0 0 12 
Sion Cross 21/4/2005     11:00 0 0 5 
Sion Cross 25/4/2005     17:00 0 0 0 
Sion Cross 26/4/2005     11:00 0 0 0 
Sion Cross – Mace 
Rathvilly 

26/4/2005     18:15 0 0 0 

Sion Cross 27/4/2005     11:00 0 0 0 
Sion Cross 28/4/2005     17:00 0 0 0 
Sion Cross 29/4/2005     11:00 0 0 0 
Sion Cross 11/5/2005       9:30 0 0 0 
Sion Cross 16/5/2005     10:00 0 0 0 
Sion Cross – 
Fennellys, Palatine 

16/5/2005     17:40 0 0 0 

Sion Cross 17/5/2005     10:00 0 0 0 
Sion Cross 18/5/2005     10:00 0 0 0 
Sion Cross - 
Reddys 

18/5/2005     11:15 0 0 0 

Sion Cross 19/5/2005     17:00 0 0 0 
Sion Cross 20/5/2005     10:00 0 0 0 
Sion Cross 
Treatment Plant  

23/5/2005 0 0 0 
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Sion Cross 24/5/2005     10:00 0 0 0 
Sion Cross 30/5/2005     11:00 0 0 0 
Sion Cross – 3 
Collins Pk. 
Rathvilly 

31/5/2005     17:15 0 0 0 

Sion Cross – 
Lennons, Carlow 

21/6/2005     10:15 0 0 0 
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Appendix H : Carlow County Council Lifting Boil Water Notice 
 

 
  

Carlow County Council 
Removal of Boil Water Notice,  24th May 2005 

 
On the advice of the Health Services Executive – South East Region, Carlow County Council issued a 
boil water notice for the Carlow town water supply on 14th April 2005.  This notice was issued due to 
increased incidences of the diarrhoeal type illness, cryptosporidiosis, in the Carlow Town Area. 
 
Carlow County Council wishes to notify consumers, following advice from the Health Services 
Executive – South East Region, that the Council is now in a position to remove the boil water 
notice with immediate effect. 
 
Carlow County Council has carried out extensive monitoring of the Carlow Town Water Supply for 
the presence of the parasite, cryptosporidium.  Whilst a low level of cryptosporidium was found in a 
small number of samples, these levels were at all times significantly below the limits set in the UK 
Drinking Water Regulations.  Recent sampling confirms that the town supply is free from 
cryptosporidium.  Consumers are also advised that the Carlow Town water supply meets the standards 
set in the Irish Drinking Water Regulations in every respect.  
 
The Health Services Executive –South East Region advises patients who are immunocompromised 
that they should discuss their individual needs to use boiled water with their own doctor. 
 
In order to reduce the risk of Cryptosporidium entering the water supply system, Carlow County 
Council has carried out the following works : 
 

 A Booster Station is in operation on the pipeline from Rathvilly to Brownshill reservoir, 
providing an additional volume of up to 2,000 m3 of water to Carlow Town, thereby 
reducing dependency on the Sion Cross supply. 

 Process enhancements to the Sion Cross Treatment Plant have been carried out. 
 Daily monitoring for cryptosporidium over a continuous 24 hour period is being carried out 

at Sion Cross and Rathvilly Water Treatment Plants and on the water distribution network 
.All results are available on our website www.carlow.ie  

 Monitoring of Slaney and Burren catchments through walkabout and visual inspection has 
been carried out and will continue to be carried out at least monthly. 

 
The Local Authority/Health Authority Liaison Group will continue to meet and will review ongoing 
process control, monitoring and testing of the drinking water supply.   
 
The Carlow County Council freephone service 1800 242 549 will remain in operation from 9.30am to 
5.30pm weekdays until Friday 3rd June 2005.  Further information is available on our website 
www.carlow.ie  
 
Carlow County Council acknowledges the patience, cooperation and assistance of the general 
public during the period of the boil water notice and greatly regrets any inconvenience caused to 
householders and the business community.   
 
Director of Services 
Water Services, Environment & Infrastructure 
Carlow County Council. 
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Appendix I: Examples of Lifting Boil Water Notice Letters 
 
Letter from PEHO to Food Premises 
 
 
Dear Proprietor 
 
 
The Environmental Health Department of the Health Service Executive South East, 
Carlow/Kilkenny area wishes to advise that Carlow County Council is notifying customers 
that they are now in a position to lift the boil water notice that has been in operation on the 
water supply to your food business. 
 
The Council is continuing to monitor activities in the catchment area of the River Burrin and 
River Slaney and will take appropriate action where situations that could pose a risk to the 
water supply are identified.  Sampling of the water supply is continuing.  Test results, to date, 
have been satisfactory and all results are posted on the Council's Web. Site. 
 
Prior to using the public water supply, the Environmental Health Department recommends 
that you  re-start and flush any water using fixture or item of equipment in accordance 
with the manufacturer's specification.  This may vary from fixture to fixture.  Consult your 
facilities engineer and/or the manufacturer when re-starting the equipment.  This advice 
particularly applies to ice-making machines, mineral mixing units, etc. 
 
 
The Environmental Health Department Carlow/Kilkenny sincerely thanks you for your co-
operation during this period. 
 
 
Issued by the Environmental Health Department, Health Service Executive South East, 
Carlow/Kilkenny area. 
 
 
 
 
Date as per Post Mark. 
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Letter to School Principals 
 
23rd May 2005 
 
 
To School Principals in Carlow Town 
 
 
Lifting of the boil water notice in Carlow Town 
 
 
The boil water notice will be lifted from Tuesday 24th May 2005. This has been done 
following a careful assessment of the current situation.  
 
Following the increase in cases of Cryptosporidiosis in Carlow Town I advised Carlow 
County Council to issue a boiled water notice.  Subsequently Cryptosporidium ooycysts were 
found in the water supply and a risk assessment of the water sources and treatment plants was 
undertaken by the County Council.  This identified a number of factors which may have been 
responsible for the contamination.  Remedial measures have been put in place in relation to 
these issues.  In addition close monitoring of the water has been initiated.  This is continuing 
and the results to date have been satisfactory.  The boil water notice was put in place on l4th 
April 2005.  Since then, there have been 2 cases and their exposure relates to the time before 
the boil notice. 
 
We are now in a position to advise lifting the boil water notice.  The lifting of the boil water 
notice has been agreed with Carlow County Council with agreement for on-going water 
monitoring and risk assessment.  
 
In addition we will continue enhanced surveillance in relation to any new cases of illness.  
 
 
 
Yours sincerely, 
 
Dr. Orlaith O Reilly 
Dr. Orlaith O Reilly, 
Medical Officer of Health/Director of Public Health. 
 
E. Mail Address: orlaith.oreilly@maila.hse.ie
Telephone No. 056 7784124 
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Appendix J: Newspaper Articles 

 

Over 7,000 households are told to boil water  

Thursday April 21st 2005, Page 1. 

Carlow County Council has issued a boil water notice two months after concerns about the 
parasite, Cryptosporidium, were first raised with the local authority.  

The first cases of Cryptosporidiosis occurred in February and although the Council upped 
their testing measures, the town's water supply was still considered safe to drink.  

Last week after 26 reported cases of Cryptosporidiosis, 18 of which involved children under 
four years of age, the Council finally issued a boil water notice to some over 7,000 affected 
households in the town.  

Water tests for three consecutive days, April 6, 7 and 8 proved positive for low levels of 
Cryptosporidium. While the levels were within the recommended UK figures, the Council 
decided to issue the boil water notice last Thursday to prevent further outbreaks.  

John Carley, Senior Engineer with Carlow County Council, said tests had indicated that the 
town's treated drinking water supply was slightly contaminated and the Council were strongly 
advising everyone to boil their water. 

Mr. Carley said the water had been safe to drink up until the boil water notice was issued.  

He said an earlier isolated test had proved positive for the presence of Cryptosporidium but a 
repeat test had been clear. 
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Carlow boil water notice set to be lifted today  

Thursday May 26th 2005, Page 1. 

Today (Tuesday) sees the lifting of the boil water notice which has been in place since April 
14.  

Recent test sampling indicates a zero level of Cryptosporodium and senior engineer with 
Carlow County Council John Carley said that the local authority will be continuing to monitor 
the Sion Cross and Rathvilly treatment plants along with the water distribution network.  

Mr. Carley said the free phone telephone number 1800 24 25 49 will remain in operation until 
June 3.  

The Carlow drinking water supply meets the Irish Drinking Water regulations in every aspect, 
Mr. Carley said. 
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