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MAIN FINDINGS

i Teeranea water treatment plant is currently not performing satisfactorily and the water
supply is not meeting the drinking water standards.

ii. A Boil Water Notice was issued on 21/01/2016 following the detection of Cryptosporidium
in the treated water at Teeranea water treatment plant. The contamination of the water
supply was a result of a significant deterioration in raw water quality which caused
operational issues with the DAFF unit and chemical dosing at the plant, which in turn

led to the UV disinfection system operating outside its validated range, compromising the
plants Cryptosporidium barrier. Remedial works are being carried out to optimise the

plant performance inorder to address the water quality issues at the plant.

iii. The Boil Water Notice will remain in place until Irish Water demonstrates to the
satisfaction of the EPA and the HSE that remedial actions hawe been completed and
monitoring results clearly demonstrate that the water supply meets the requirements of
the Drinking Water Regulations.

1. INTRODUCTION

Under the European Union (Drinking Water) Regulations 2014 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 in response to the notification by Irish Water on 21/01/2016 of the
detection of Cryptosporidium in the treated water and the issuing of a boil water notice on
Teeranea/Lettermore public water supply.

The source of Teeranea/Lettermore public water supply is Lough Illauntrasna. The water abstracted
from the lake undergoes treatment by coagulation, flocculation, dissolved air flotation and filtration
(DAFF) followed by disinfection using UV treatment and chlorination. The plant produces 515 m®/day
and serves a population of 1,040.

The opening meeting commenced at 10.00 am at Teeranea water treatment plant. The scope and
purpose of the audit were outlined at the opening meeting. The audit process consisted of interviews
with staff, review of records and observations made during an inspection of the treatment plant.
Photographs taken by Aoife Loughnane during the audit are attached to this report and are referred to
in the text where relevant. The audits observations and recommendations are listed in Section 2 and 4
of this report. The following were in attendance during the audit.




Representing Irish Water:

Pat O’Sullivan, Drinking Water Compliance Analyst, Irish Water
Shay Walsh, Engineer, Operations & Maintenance, Irish Water
Diarmuid Croghan, Senior Engineer, Galway County Council
Tony Kelly, Senior Executive Engineer, Galway County Council
Eoin Curran, Assistant Engineer, Galway County Council

Jim O’Connell, Water Services Supervisor, Galway County Council
Fintan Donnelly, Technician, Galway County Council

Brendan Hynes, General Service Supervisor, Galway County Council
Padraig Griffin, Caretaker, Galway County Council

Representing the HSE:

Seamus Mitchell, Senior Environmental Health Officer
Representing the EPA:

Aoife Loughnane, Inspector

2. AUDIT OBSERVATIONS

The audit process is a random sample on a particular day of a facility's operation. Where an
observation or recommendation against a particular issue has not been reported, this should not be
construed to mean that this issue is fully addressed.

1. Cryptosporidium - Investigations & Actions

a.

Teeranea water treatment plant was previously on the EPA’s remedial action list (RAL) due
to inadequate treatment for Cryptosporidium (treatment originally consisted of pressure
sand filtration and chlorination). The plant was upgraded by Galway County Council
(GCC) in 2012 and subsequently removed from the RAL when monitoring results indicated
satisfactory plant performance.
Since November 2015, the quality of raw water abstracted from the lake has deteriorated
significantly due to repeat adverse weather conditions which have resulted in a significant
rise in the lake level. The raw water is high in colour and TOC and low in alkalinity. The
WTP was designed to treat a maximum of 59 mg/l Pt-Co colour. Since November 2015
there has been large variation in colour (from 61 to 162 mg/l Pt-Co) and turbidity (from
0.36 to 8.0 NTU) which has caused operational difficulties at the plant.
In December 2015, Irish Water advised the EPA that the UV disinfection system was
intermittently operating outside its validated range. Following consultation with the HSE,
Irish Water commenced weekly monitoring for Cryptosporidium.
Cryptosporidium (0.04 oocysts per 10L) was detected in the treated water on 19/01/16.
Following consultation with the HSE, Irish Water issued a Boil Water Notice on the supply
on 21/01/2016.
While the Cryptosporidium source has not been confirmed, GCC has identified the main
risk as septic tanks on lands surrounding the lake. No septic tank inspections have been
undertaken in the area since the BWN was issued, due to resource constraints within GCC.
As agreed by the HSE, Irish Water has ceased Cryptosporidium sampling while the Boil
Water Notice remains in place.
Irish Water is currently carrying out remedial works to optimise the plant performance in
order to address the water quality issues at the plant.
EPS Group, working on behalf of Irish Water, carried out two weeks of investigations at the
plant from 18" to 22" January and 1% to 5" February 2016. Their findings are set out in a
report ‘Tir an Fhia Water Treatment Plant Process Optimisation’ (EPS Group, February
2016) and include the following:

e The variation in raw water quality means the coagulant (aluminiumsulphate) dose

requires adjustment more frequently than would usually be the case for a lake
source. Jar testing should be carried out more frequently.




e The DAFF air-water saturation system pressure should be increased to improve
the efficiency of the solids removal by flotation.

e  Filter backwashing does not result in a clean filter. It is likely that the filter has
been exposed to increased solids loadings over the recent past and now requires
replacement or additional cleaning.

e At present there is a filter purge system (run to backwash tank) in place which
operates after a backwash. However, a separate filter run-to-waste facility
(controlled by time and/or filtered turbidity) should be installed after a backwash.

e Plant performance (e.g. turbidity spikes) appears to be affected by the frequency
of stop/starts of the raw water pumps.

e Primary disinfection with UV was not being achieved all the time as there were
occasions when the UV systems fell outside the validation range.

e  Chlorination is Irish Water’s preferred primary disinfection method however there
is currently inadequate chlorine contact time in the clear water tank. The
installation of baffles in this tank would provide sufficient contact time.

i. By the day of the audit, certain remedial works on the coagulation and flocculation
processes had been completed and further works (including the replacement of filter
media) were scheduled to be completed by the end of February.

DAFF - Coagulation, Flocculation, Clarification & Filtration

a.

b.

Caustic soda (pH adjustment) and aluminium sulphate (coagulant) are dosed into the raw
water pipe prior to the DAFF unit.

The caustic dose is controlled automatically by a feedback signal to ensure the optimum
coagulation pH of 6.2 to 6.3 is achieved. The alumdose rate was fixed based on the results
of jar testing carried out in 2011. Recent jar testing carried out by EPS Group showed that
while the previous dose rate was sufficient for good colour removal, it was not sufficient
for maximum TOC removal. The dose rate has since been increased to 4 mg/l Al (101 mg/I
as product) which results in > 90% UVT and filtered aluminium concentrations of less than
0.1 mg/l Al, meaning that all aluminium sulphate has reacted.

Based on recent jar testing, an algorithm has been developed in the formof a look up table
for the operator to match colour versus alum dose.

The process optimisation report states that the coagulation and flocculation processes have
been fully optimised, however the treated water turbidity is still greater than 0.2 NTU and
the aluminium concentration still regularly exceeds 200 pg/l. The report identifies that floc
particles of small size are breaking through the filter media.

The replacement of filter media is scheduled to be completed by 26" February 2016.

Disinfection: UV treatment & Chlorination

a.

b.

Primary disinfection is provided by UV treatment, with secondary disinfection by
chlorination to maintain an adegeuate level of disinfectant in the distribution network.

The UV disinfection system comprises duty and standby Trojan Swift B06 units, validated
to DVGW standards. There is no automatic changeover facility between the duty and
standby units.

The validated operating range of the UV system is a minimum UVT of 85% and UVI of 24
W/n? for flow rates up to 30 m*/hr. The WTP design capacity is 28 to 30 m*/hr.

Irish Water has identified that there is currently inadequate chlorine contact time in the
clear water tank and they plan to install baffles in the tank to ensure that primary
disinfection is in place through chlorination and the minimum effective contact time of 15
mg/min/l is achieved before drinking water is supplied to the first connections. This work
is scheduled to be completed by 26" February 2016.

Monitoring records show inadequate residual chlorine concentrations (< 0.1 mg/l) at two
locations in the network (Centra and Mace Lettermore) on three consecutive occasions
from July to September 2015. No remedial actions were taken as the operators were
satisfied that chorine levels leaving the plant and at the network extremity were adequate
on those occasions.




Treated Water Storage
a. Thereis limited treated water storage capacity on the supply, with only a 36 m® clear water
tank (1.2 hour retention time) at the plant.

b. Irish Water plans to install a reservoir to provide additional treated water storage. This will
assistin reducing the frequency of stop/starts ofthe DAFF unit. There is no confirmed
timeframe for this work.

Exceedances of the Parametric Values

a. Since the upgrade of Teeranea WTP, the EPA has been notified of the following

exceedances of the drinking water standards:

e 189 pug/l THM in an audit sample taken on 28/09/15.

e 236 pg/l aluminium in an operational sample taken on 05/01/16.

e  Cryptosporidium (0.04 per 10L) in an investigative sample taken on 19/01/16.
The cause of these failures has been attributed to operational issues with the DAFF plant
and chemical dosing, which is being addressed by the current remedial works at the plant.

b. Records of daily testing at the plant in December, January and February (up to the day of
the audit) show that levels of residual aluminium in the treated water are unstable and non-
complaint, with 40 out of 51 results exceeding the 200 ng/l parametric value (maximum
recorded result of 620 pg/I).

Housekeeping
a. There was spilled liquid contained in the bund of the sodium hypochlorite tank (see photo
1).
b. The equipment service/calibration labels on the caustic and alum pumps were out of date.

Management and Control

a. The plant operators require additional training and support on jar testing and adjusting the
coagulant dose and process controls in response to variable raw water quality .

3. AUDITORS COMMENTS

Teeranea water treatment plant is currently not performing satisfactorily and the water supply is not
meeting the drinking water standards. The water quality issues at the plant are a result of a significant
deterioration in raw water quality in late 2015 which caused operational issues with the chemical
dosing and DAFF processes, which in turn led to the UV disinfection system operating outside its
validated range, compromising the plants Cryptosporidium barrier.

The audit was carried out to assess the progress being made by Irish Water to resolve the operational
issues at the plant. Remedial works have been undertaken to optimise the chemical dosing and DAFF
processes, however further works remain to be carried out and are scheduled to take place before the
end of February. Following the completion of remedial works, the plant performance data will be
reviewed to determine whether the solution is robust or whether an alternative solution is necessary.

The Boil Water Notice will remain in place until Irish Water demonstrates to the satisfaction of the
EPA and the HSE that remedial actions have been completed and monitoring results clearly
demonstrate that the water supply meets the requirements of the Drinking Water Regulations.

4. RECOMMENDATIONS

Source Protection

Galway County Council should ensure that a programme of septic tank inspections is
undertaken on the lands surrounding Lough Illaunstrasna, and follow up any failures with
appropriate enforcement actions.




Management and Control

2. Irish Water should implement the recommendations of the report ‘Tir an Fhia Water
Treatment Plant Process Optimisation’ (EPS Group, February 2016) and complete the
remedial works without delay in order to resolve the current water quality issues at the plant.

3. Irish Water should ensure that the coagulation / flocculation processes at the water treatment
works are regularly inspected. Irish Water should implement routine jar testing of the raw and
coagulated waters as outlined in Section 3.3.1 and Appendix C of the EPA publication “Water
Treatment Manual: Coagulation, Flocculation and Clarification” to determine the optimum
chemical coagulant dose and pH for the treatment of the water. The frequency of checks
should be appropriate to the nature of supply and changing condition. Results should be
recorded at the treatment works and used for control of the treatment plant.

4, Irish Water should ensure that the distribution network is completely flushed as soon as
possible after the remedial works have been completed.

Disinfection

5. Irish Water should ensure that the UV disinfection system operates within its validated range
at all times.

6. Irish Water should ensure that there is an automatic changeover between the duty and standby

UV disinfection units in the event of failure of one of the units.

7. Irish Water should ensure that residual chlorine levels at the end of the distribution network
are maintained at 0.1 mg/l. If any monitoring result shows less than 0.1 mg/l residual
chlorine, appropriate remedial action should be taken and a record kept in the operators log
book.

Housekeeping

8. Irish Water should empty the liquid spill from the bund of the sodium hypochlorite tank and
ensure that it is disposed of in an appropriate manner.

9. Irish Water should ensure that equipment service/calibration labels are kept up to date.

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 Darragh Page, Senior Inspector, Drinking Water Team.

Irish Water should submit a report to the Agency within one month of the date of this audit report
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
timeframe 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 File Reference Number DW 2016/10 in any future correspondence in relation to this
Report.

Report prepared by: A}tpg D‘A,’}W Date: 17" February 2016

Aoife Loughnane
Inspector



Photo 1: Liquid spill contained in the bund around the sodium hypochlorite day tank



