
Site Visit Report

Under the European Union (Drinking Water) Regulations 2014 as amended, the Environmental Protection Agency is 
the supervisory authority in relation to Irish Water and its role in the provision of public water supplies. This Audit was 
carried out to assess the performance of Irish Water in providing clean and wholesome water to the visited public 
supply.

The audit process is a sample on a given date of the facility's operation. Where a finding against a particular issue 
has been reported this should not be construed to mean that this issue is fully addressed.

Report Detail

Issue Date 20/09/2022

Prepared By Regina Campbell

Site Visit Detail

Date Of Inspection 19/08/2022 Announced Yes

Time In 11:00 Time Out 12:55

EPA Inspector(s)

Additional Visitors

Regina Campbell

Michelle Minihan

Company Personnel Irish Water: Tommy Roche, Oliver Harney
Kerry County Council (acting under service level agreement to Irish Water): 
Seamus O’Mahony, Brian Lennon, John Horgan, Tom Murphy

Water Supply Zone

Name of Installation Caragh Lake PWS 022A

Organisation Irish Water

Scheme Code 1300PUB1046

County Kerry

Site Visit Reference No. SV25849
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Introduction

Caragh Lake Public Water Supply (PWS) is on the EPA Remedial Action List (RAL) for elevated levels of THMs 
above the drinking water parametric value of 100 ug/l and for general EPA Audit Observations – Treatment and 
Management Issues.

The scope of the audit was to assess the status of upgrade works that were undertaken at Caragh Lake Water 
Treatment Plant to address the risk of THMs formation in the supply. The Caragh Lake PWS serves a population of 
1,958 and produces 945 m3/day according to information on the EPA's Eden system. Kerry County Council said that 
the volume produced daily is higher than the EPA Eden system figure.

Raw water is sourced from Lake Cummernamuck. The plant treats 60 m3/hr of water with approximately 45 m3/hr 
treated by the DAF/pressure filters and 15 m3/hr treated by the slow sand filters/GAC units. The blended water is 
then disinfected by chlorination.

Supply Zones Areas Inspected

The slow sand filters, GAC units, DAF unit, pressure filters and chlorination system were inspected during the audit.

Summary of Key Findings

1. The EPA issued a Direction under Regulation 16 of the Drinking Water Regulations on 29/03/22 requiring Irish 
Water to upgrade the Caragh Lake Water Treatment Plant (WTP) such that the drinking water supplied to consumers 
complies with the triahalomethanes (THMs) parametric value by 30/06/2022. The audit confirmed that upgrade works 
as outlined in the Final Report submitted by Irish Water have been completed including replacement of media in the 
four pressure filters, installation of turbidity monitors on the outlet of each pressure filter and installation of GAC filters 
after the slow sand filters.

2. Irish Water should carry out a six month verification monitoring programme to demonstrate that the upgrade works 
completed are effective in ensuring ongoing compliance with the THMs parametric value. Monitoring should be 
undertaken at a fortnightly frequency at representative locations throughout the network unless otherwise agreed 
with the EPA. The EPA will consider removal of the supply from the Remedial Action List (RAL) pending receipt of 
satisfactory verification monitoring results.

3. The current disinfection arrangement does not meet the minimum chlorination requirements as set out in EPA 
Advice Note No. 3 as there is no chlorine monitor after contact time has been achieved to verify satisfactory 
chlorination.

4. Irish Water should undertake a full review of all critical alarms, shutdowns and control system upgrades to prevent 
non-compliant water from entering the reservoir. The review should ensure that the protozoal barrier at the plant is 
operated in accordance with the log performance criteria as set out in the the EPA Water Treatment Manual: 
Filtration.

5. The audit found that an incident with the DAF unit on 18/08/22 resulted in final water with aluminium levels greater 
than the 200 ug/l parametric value entering the supply and that the plant operated outside of turbidity log peformance 
critiera for up to an hour. While the aluminium exceedance was notified to the EPA and the HSE, the failure of the 
Cryptosporidium barrier, as evidenced by turbidity > 0.3 NTU after the pressure filters was not notified in conjunction 
with the aluminium exceedance which meant that important information was missing when the risk to public health 
was being assessed. Subsequent to the audit Kerry County Council and Irish Water informed the HSE that the 
Cryptosporidium barrier had been compromised during the incident.
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1. Incident Management

Answer

1.1 Was the incident suitably alerted to the plant operators, escalated and managed in 
order to maintain water quality and protect public health?

No

Comment

Irish Water notified the EPA on 19/08/22 of an aluminium exceedance in the final water on the 18/08/22. 
The aluminium result notified was 620 ug/l versus the parametric value of 200 ug/l. The elevated 
aluminium lasted for about 2 hours.

The incident was caused by the failure of the floc pH probe at approximately 7.20am on 18/08/22 which 
lead to issues with coagulation dosing. The probe is critical to ensuring correct coagulation takes place. At 
the audit Kerry County Council (KCC) staff could not confirm for how long the pH probe had failed.

Alarms were raised following which operational staff responded by going to the plant and carrying out the 
necessary checks and repairs. KCC confirmed that the faulty pH probe had been replaced on the 
18/08/22 and the DAF plant was operational. On the day of the audit there was also a burst on the 
network close to the plant and the plant was running to waste until the repair was fixed and to allow the 
coagulation process to stabilise and the performance of the plant to be verified.

KCC said that a review of critical alarms, shutdowns and control system upgrades is to be undertaken to 
prevent non-compliant water from entering the reservoir. 

Trends showed that turbidity in the final water rose to 0.56 NTU at 9am on 18/08/22. The turbidity in the 
final water exceeded 0.3 NTU for a time approximately between 9am and 9.30am on 18/08/22. Turbidity 
levels in the water from the pressure filters exceeded 0.3 NTU from approximately 7:15am to 8:15am 
reaching a maximum of 0.44 NTU which means that the Cryptosporidium barrier was compromised during 
that time.

Irish Water and Kerry County Council consulted with the HSE via the INR process having completed an 
initial risk assessment. Taking this risk assessment into account the HSE deemed that the incident did not 
pose a risk of such significance that consumers should be notified immediately. The agreed outcome of 
the consultation process was for Irish Water / Kerry County Council to keep the HSE informed of the 
results of follow up monitoring.

The EPA found that Irish Water/KCC had not informed the HSE or the EPA of the elevated turbidities of 
>0.3 NTU after the pressure filters indicating failure of the Cryptosporidium barrier when notifying the 
incident on 19/08/22 and this meant that the full impact of the incident could not be risk assessed. There 
is no shutdown based on high turbidity in the water after the pressure filters or in the final water. After the 
audit KCC and Irish Water informed the HSE that the Cryptosporidium barrier had been compromised 
during the incident. 

The plant was back in normal production at approximately 5pm on 20/08/22.
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2. Filtration

Answer

2.1 Are the filters designed and managed in accordance with EPA guidance? No

Comment

Slow sand filters/GAC units

There are 3 no. slow sand filters which operate in parallel. There is a turbidity monitor with an alarm of 0.3 
NTU after each filter but no shutdown based on turbidity. KCC could not confirm the time delay on the 
turbidity alarm. 

KCC said that the sand was replenished about 6 years ago when the pressure filters were installed. KCC 
did not know what depth of media is in place and there is no way to measure media depth. Filters are 
scraped every 2-3 months with reduction in flow being the main indicator of when a filter needs to be 
scraped. Trends submitted showed low turbidity levels after each filter. 

The water from the slow sand filters is combined and then splits into 2 streams with stream 1 passing 
through GAC filters 1 and 2 and the 2nd stream passing through GAC filters 3 and 4. The GAC units have 
been operational since the 1st week of July and were installed to remove THM precursors from the slow 
sand filter stream. 

There is a UVT monitor on the combined water after the four GAC units which was reading 95-96% at the 
audit. Irish Water/KCC are reviewing trends to inform at what level the UVT  alarm should be set to trigger 
replacement of the GAC media in the units.

Pressure filters

There are 4 no. pressure filters at the plant and the media was replaced in each unit in August 2021. The 
media is a sand and gravel mix.

There is a turbidity monitor and alarm at 0.3 NTU after each filter and on the combined filters. 
Each pressure filter is backwashed every 24 hours which takes about 15 minutes. Backwash is not 
triggered on turbidity. The time delay on the turbidity alarms could not be confirmed at the audit.  At the 
audit pressure filter turbidites ranged from 0.057 to 0.083 and the combined filter turbidity was 0.081 NTU 
and trends submitted showed stable and low turbidities.

There is also a turbidity monitor on the combined pressure filter and slow sand filter streams which was 
reading 0.172 NTU at the audit.

There are no automatic shutdowns based on turbidity after the pressure filters or in the final water.

Answer

2.2 Does monitoring indicate that the filters are operating effectively? Yes

Comment

Turbidity trends submitted for the slow sand filters and pressure filters were satisfactory.
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3. Disinfection

Answer

3.1 Are monitors and alarms operational via dial out and being responded to with a 
suitable cascade system in place?

Yes

Comment

There are 4 people on the cascade and incident response training has been undertaken. 

Answer

3.2 Are duty and standby chlorine pumps/ UV units in operation? Yes

Comment

There are duty and standby chlorine dosing pumps in operation with automatic changeover. 10% sodium 
hypochlorite is dosed into the chlorine contact tank.

Answer

3.3 Is the residual chlorine monitored at a suitable sample location after contact time 
has been completed?

No

Comment

The chlorine contact time calculation submitted by Irish Water  shows that the Total Effective CT achieved 
is 18.02 mg.min/l at 0.75 mg/l chlorine when the pipeline after the contact tank to the first house 
is included in the calculation. 

However there is only one chlorine monitor at the plant located after the contact tank and no chlorine 
monitor after contact time has been achieved. Irish Water said that the plant is due to be upgraded as part 
of the Irish Water Disinfection Programme in 2023.
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4. Management and Control

Answer

4.1 Has the protozoal compliance log treatment requirement been identified for the 
water treatment plant?

No

Comment

Irish Water said that the calculated log requirement for Caragh Lake WTP is 3 log. Irish Water said that 
confirmation is awaited on whether a sanitary survey has been completed for this site, however it is not 
expected to exceed a 3 log requirement.

The DAF and pressure filtration treatment provides 3 log credit and the slow sand filtration provides 2.5 
log credit  if operated in accordance with the log credit performance approach and this indicates that there 
is a log deficit at the plant.

Answer

4.2 Are suitable plant shutdowns/inhibits in place to prevent the entry of inadequately 
treated water entering the distribution network?

No

Comment

There are no shutdowns based on high turbidity after the individual filters or in the final water. 

There are no shutdowns based on high or low chlorine in the final water. 

There is no UVT setpoint after the GAC filters to trigger media replacement. 
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5. Drinking Water Quality 

Answer

5.1 Is Cryptosporidium monitoring being carried out in accordance with Irish Water’s 
‘Rationale for Determining the Frequency of Cryptosporidium Monitoring in Public 
Water Supplies’?

Yes

Comment

KCC said the monitoring is being carried out. 
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6. Supply on the Remedial Action List

Answer

6.1 Is further information needed to assess completion of the Remedial Action List 
upgrade?

Yes

Comment

Caragh Lake Public Water Supply (PWS) is on the EPA Remedial Action List (RAL) for elevated levels of 
THMs above the drinking water parametric value of 100 ug/l and for general EPA Audit Observations – 
Treatment and Management Issues.

The EPA issued a Direction under Regulation 16 of the Drinking Water Regulations on 29/03/22 requiring 
Irish Water to upgrade the Caragh Lake WTP such that the drinking water supplied to consumers 
complies with the THMs parametric value by 30/06/2022. The audit confirmed that upgrade works as 
outlined in the Final Report submitted by Irish Water have been completed including replacement of 
media in the four pressure filters, installation of turbidity monitors on the outlet of each pressure filter and 
installation of GAC filters after the slow sand filters.

Irish Water should carry out a six month verification monitoring programme to demonstrate that the works 
undertaken are effective in ensuring ongoing compliance with the THMs parametric value. Monitoring 
should be undertaken at a fortnightly frequency at representative locations throughout the network unless 
otherwise agreed with the Agency. 
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Recommendations

Subject Caragh Lake Audit 2022 Recommendations Due Date 20/10/2022

Action Text
Recommendations

Irish Water is responsible for ensuring a safe and secure supply of drinking water. To 
address these issues Irish Water should implement the following recommendations 
without delay. 

1. Irish Water should carry out a six month verification monitoring programme to demonstrate 
that the upgrade works completed are effective in ensuring ongoing compliance with the 
THMs parametric value. Monitoring should be undertaken at a fortnightly frequency at 
representative locations throughout the network unless otherwise agreed with the Agency.

2. Irish Water should a) confirm the depth of media in each slow sand filter b) ensure that the 
media depth is at a minimum of 600 mm operating depth and c) install a filter media depth 
gauge on each filter and d) install a continuous headloss or water level monitor.

3. Irish Water should confirm the UVT setpoint which will be used to trigger replacement of 
the GAC media.

4. Irish Water should install shutdown setpoints for the following a) high and low chlorine in 
the final water leaving the plant and b) high turbidity in the final water leaving the plant.

5. Irish Water should undertake a full review of all critical alarms, shutdowns and control 
system upgrades to prevent non-compliant water from entering the reservoir. The review 
should ensure that the protozoal barrier is operated in accordance with the log 
performance criteria as outlined in the EPA Water Treatment Manual: Filtration.

6. Irish Water should provide details of the corrective actions and timeframe to address the 
treatment log deficit at the plant.

7. Irish Water should ensure that refresher training on incident response procedures is 
undertaken so that all staff are clear on the turbidity log performance criteria that the plant 
must operate to.

8. Irish Water should a) install a chlorine monitor with suitable alarms after contact time is 
achieved and b) submit the scope and timeframe for the upgrade of the disinfection 
system at the plant.

9. Irish Water should continue to monitor the supply in accordance with the Irish Water 
Rationale for determining the frequency of Cryptosporidium Monitoring in Public Water 
Supplies.

10. Irish Water should update EDEN with the correct supply volume and treatment types.

Follow-Up Actions required by Irish Water

During the audit, Irish Water representatives were advised of the audit findings and that action 
must be taken as a priority by Irish Water to address the issues raised.

This report has been reviewed and approved by Dr. Michelle Minihan, Senior Inspector, Drinking 
Water Team.

Irish Water should submit a report to the Agency on or before 20/10/22 detailing how it has dealt 
with the issues of concern identified during this audit. The report should include details on the 
action taken and planned to address the various recommendations, including time frame for 
commencement and completion of any planned work. The EPA also advises that the findings and 
recommendations from this audit report should, where relevant, be addressed at all other 
treatment plants operated and managed by Irish Water.

Please quote the Compliance Plan DW20070544 in any future correspondence in relation to this 
Report.
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