Drinking Water Audit

epc Report

Office of
Environmental
Enforcement
County: Cork Date of Audit: 22/1/2016
Plant(s) visited: Whitegate Date of issue of Audit Report: 2/2/2016
Regional
File Reference: DW2016/1
Auditors: Ms Yvonne Doris
Audit Criteria: e The European Union (Drinking Water) Regulations 2014 (S.1. 122 of 2014).
e The EPA Handbook on the Implementation of the Regulations for Water Services
Authorities for Public Water Supplies (ISBN: 978-1-84095-349-7)
e The recommendations specified in the EPA Drinking Water Report.
e The recommendations in any previous audit reports.

MAIN FINDINGS

i. Following a failure of the automatic shutoff of the UV system Cork County Council and Irish Water have
investigated the event leading up to and causing this failure and have put in place failsafe management
procedures to prevent a reoccurrence.

ii. The Whitegate supply has challenges in that the spring source is influenced by heavily rainfall events and a
high UVT (>84%UVT) in the raw water must be maintained in order to provide adequate disinfection. In the
absence of pre-treatment (organics removal prior to disinfection) and during long periods of adverse
weather, such as occurred in late 2015, the current treatment processes are insufficient to guarantee an
uninterrupted supply of adequately disinfected water to consumers.

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 dated 4/1/2016 of high turbidity and low chlorine residual in the Whitegate
Regional supply and subsequent imposition of a boil water notice on all 10,392 consumers on the supply.

The Whitegate Regional public supply serves 10,392 people in the vicinity of Castlemartyr-Whitegate, County Cork.
The supply is sourced from the Dower spring, a large spring in karst limestone. The spring is highly vulnerable with a
Cryptosporidium Risk Assessment Score of 133 (very high risk). Treatment consists of UV disinfection followed by
disinfection with chlorine and fluoridation. The supply produces approximately 4,000 ma/day.

Photographs taken by Yvonne Doris during the audit are attached to this report and are referred to in the text where
relevant.

The opening meeting commenced at 14:00 at the Dower spring. The scope and purpose of the audit were outlined at
the opening meeting and focussed on the disinfection processes at the plant. The reservoir and network were not
included in the scope of the audit. The audit process consisted of interviews with staff, review of records and
observations made during an inspection of the treatment plant. 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:

Name — Job Title

Deirdre O’Loughlin, Compliance Specialist, Irish Water

Pat Duggan, Compliance Analyst, Irish Water

Paddy Crowley, Engineer, Cork County Council

Liam Lynch, Senior Executive Engineer, Cork County Council
Kevin Murphy, Water Engineer, Irish Water

Jim O’Neill, Curator, Cork County Council

Dave Sheehan, Technician, Cork County Council

Dan O’Sullivan, Senior Engineer, Cork County Council
Representing the Environmental Protection Agency:

Name — Job Title

Yvonne Doris, 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. Source Protection

a.

The Whitegate supply is served by a very large spring (photograph 1) which is highly vulnerable and
has a Cryptosporidium Risk Assessment score of 133 (very high risk).

Abstraction from 2m within the cave is at 320m>/hr. Production rate is 300m>/hr.

There is a turbidity monitor at the abstraction point. A new surface scatter turbidity meter was
installed in June 2015.

During December 2015 the turbidity of the spring was very elevated. Cork County Council staff
suspect the spring may have been affected by pumping of floodwater from the nearby N25.

At the time of the audit raw water turbidity was 1.8NTU. Raw water turbidity had risen to 18NTU on
22/1/2016 (the morning of the audit).

2. UV Disinfection

a.

o

A single Trojan UV Swift SC D12 disinfection system, validated to UVDGM (USEPA) is in place at the
Kilva reservoir since 2012 to provide a barrier to Cryptosporidium. The UV reactor is validated to
achieve 3-log reduction of Cryptosporidium if operated in accordance with the minimum validated
range of operation [between 11.1 and 689.8 m3/hour, between 68.7 and 97.4% UVT and between 30
and 100% power]. The plant operates at 320m*/hour and so the minimum effective UVT to provide
adequate disinfection at that flow rate is 84% UVT. Since 7/1/16 the plant is set to automatically shut
down when raw water quality deteriorates to 86% UVT or 3 NTU or a UV dose of below 4OmJ/cm2
(based on the inline turbidity monitor readings). An alarm is sent to the plant operator and the
engineer. At the time of the audit there was a verbal understanding that the principle curator
contacts the Engineer in the event of an alarm activating. Following the audit, on 29/1/16 a written
procedure for response to alarms was provided to the auditor. An out-of-hours response procedure
isin place. UV alarm setpoints are password controlled and limited to two people.

Incoming UVT, UVl in the reactor, flow rate through the reactor and reactor temperature is recorded
continuously. No bypassing of the UV reactor is possible. The turbidity of the water entering the UV
reactor can rise above 1 NTU. There is an automatic shutoff of the abstraction pumps at 3NTU.

The required dose is 4OmJ/cm2. The reactor shuts down below 4OmJ/cm2.

The UV reactor houses 12 lamps which were replaced in December 2015. No water flows through the
UV reactor until the lamps reach operating temperature. Lamp warm up time is 6 minutes.

Cork County Council has a service contract with EPS for maintenance of the UV reactor. The UVI
sensor is calibrated monthly against a reference sensor. EPS maintain supplies of spare lamps, o-




rings, UVI sensors, wipers, and reactor sleeves at their office in Mallow.

f. There is a mechanical sleeve-cleaning system which operates every 12 hours.

g. The maximum time the UV reactor would be out of service is 6 hours. There is a reservoir on the
supply that provides less than 24 hours storage.

h. Cork County Council had concerns about the reliability of the UVT monitor in the past. Installers of
the UVT monitor did not instruct the Council regarding maintenance of the dehumidifier unit within
the UVT monitor. As a result, the Council are not confident of UVT results prior to June 2015.

Chlorine Disinfection

a) The minimum standard for chlorine disinfection is being achieved in the Whitegate supply. Chlorine is
being dosed typically at 1.2mg/I to achieve 0.7mg/| leaving the reservoir and >0.1 mg/I at the ends of
the network.

3. Deterioration in raw water quality event, December 2015

a. 0n4/1/16 a boil water notice was placed on all 10,392 consumers of the Whitegate supply following
a period of high turbidity and low chlorine in the treated water. This was caused by prolonged
adverse weather in December-January and insufficient treatment processes to remove organic
matter in the raw water prior to UV and chlorine disinfection to allow those processes to operate
optimally and to provide adequately disinfected water to consumers. In addition, the automatic
shutoff of the UV reactor when UVT is out of range did not occur on a number of days in December
2015. On these days the UV disinfection system may not have provided adequately disinfected water
to consumers.

b. Following this event, a review of the management of the disinfection processes commenced by Cork
County Council. Automatic shutoff of the raw water abstraction pumps was set at 3NTU. The UV
reactor automatically shuts off at 86% UVT. UVT and turbidity monitors were calibrated and
investigations are underway to determine and resolve discrepancies between the raw water turbidity
monitor and the inline turbidity monitor on the rising main.

4, Management and Control

a. The Whitegate supply has challenges in that the spring source is influenced by heavily rainfall events
and a high UVT (>84%UVT) in the raw water must be maintained in order to provide adequate
disinfection. In the absence of pre-treatment (organics removal prior to disinfection) and during long
periods of adverse weather, such as occurred in late 2015, the current treatment processes are
insufficient to guarantee an uninterrupted supply of adequately disinfected water to consumers.
Cork County Council agreed that a review of the treatment processes should be undertaken.

b. The raw water turbidity monitor readings are significantly different than the inline turbidity monitor
(6NTU versus 18NTU). Both turbidity monitors have been serviced twice since 23/12/15. The offline
turbidity monitor reads continuously moving water whereas the inline monitor reads static water if
the abstraction pumps are off. Cork County Council intends to run a standard through both monitors
to investigate and resolve the discrepancy.

3. AUDITORS COMMENTS

Cork County Council and Irish Water have investigated the events that led to the imposition of a boil notice on
consumers of the supply in January 2016. Alarm setpoints have been assessed and set to prevent highly turbid water
entering the treatment process. The Whitegate supply has challenges in that the spring source is influenced by heavily
rainfall events and a high UVT (>84%UVT) in the raw water must be maintained in order to provide adequate
disinfection. In the absence of pre-treatment (organics removal prior to disinfection) and during long periods of
adverse weather, such as occurred in late 2015, the current treatment processes are insufficient to guarantee an
uninterrupted supply of adequately disinfected water to consumers.

4. RECOMMENDATIONS

Management and Control

1. Irish Water should continue to investigate and resolve the discrepancies between turbidity monitors to
ensure optimised management and treatment of the supply.



2. Irish Water should consider either additional treatment (organics removal prior to disinfection) or additional
abstraction and storage capacity in order to adequately treat water and provide an uninterrupted supply to
consumers in the event of prolonged adverse weather events.

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 Mr Darragh Page,
Senior Inspector.

Irish Water is recommended to put such measures in place as are necessary to implement the recommendations listed
in this report. The actions by Irish Water to address the recommendations taken will be verified by the Agency during
any future audits.

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 in any future correspondence in relation to this Report.

Report prepared by: vamt :.DOQFS Date: 2/2/2016

Yvonne Doris

Inspector

Photograph 1: Dower spring, source of the Whitegate supply



