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MAIN FINDINGS 

1. In County Tipperary, 34 No. Public Water Supplies and 5 No. Private Regulated Supplies 

were not monitored at all during 2016 for enterococci. Due to lack of resources within 

Tipperary County Council, 81 No. Small Private Supplies were not monitored at all for E. 

coli. 

2. Irish Water and Tipperary County Council have draft standard operating procedure (SOP) 

documents regarding sampling and monitoring, which need to be finalised. These 

procedures are issued to relevant recipients as controlled documents. 

3. Irish Water and Tipperary County Council have a draft protocol for samplers and is 

reviewing the training needs for samplers.  

4. Irish Water did not notify the EPA of failures of some indicator parameters and should 

review and modify, as necessary, its procedures for notification of failures to the EPA. The 

circumstances that constitute trivial and the more serious exceedances should be clearly 

defined. 



1. Introduction  

Under the European Union (Drinking Water) Regulations 2014 the Environmental Protection Agency 

has a supervisory role in relation to the establishment and implementation of monitoring programmes 

both by Irish Water and Local Authorities. This audit was carried out to assess the performance of Irish 

Water and Tipperary County Council in carrying out effective monitoring of public and private 

drinking water supplies to ensure the provision of clean and wholesome drinking water.   

An audit of Irish’s Water 2016 Public Water Supply Compliance Monitoring Programme and Tipperary 

County Council’s 2016 Private Water Supply Compliance Monitoring Programme, both implemented in 

County Tipperary was carried out at the Clonmel laboratory on 27th September 2017. Prior to the audit the 

EPA assessed monitoring returns, to identify any areas of discrepancy between samples taken and 

analysed and reported to EPA.  Using a questionnaire as a guide, Irish Water and Tipperary County 

Council staff were interviewed to ascertain the principles and methodology for establishing the 

monitoring programmes, sample point selection, sample classification, integrity of data reporting and 

notification procedures. Sampling procedures were also audited. 

There are 215 regulated water supplies in Co. Tipperary which fall under the remit of the European Union 

(Drinking Water) Regulations 2014 of which 54 are public water schemes operated by Irish Water. Of 

these 54 supplies, 28 are ground water sources, 12 surface waters, 8 from springs and 6 have a mixed 

source.  Of the remaining 161, which are private supplies run by committees and groups and are 

regulated by the Local Authority, 156 are ground water sources, 4 derive from springs and one from 

surface water. 

 

The audit observations and recommendations are listed in Section 2 and 4 of this report. The following 

were in attendance during the audit. 

Representing Irish Water:  

Ms. Deirdre O’Loughlin, Irish Water Compliance Specialist 

Ms. Colette Moloney, Tipperary County Council, Executive Chemist 

Ms. Brid Whelan, Tipperary County Council, Assistant Scientific Officer 

Representing the Environmental Protection Agency: 

Ms. Derval Devaney, Inspector, EPA 

Ms. Criona Doyle, Inspector, EPA 

Dr. John Gray, Consultant  

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. Compliance Monitoring Programme 

a) The compliance monitoring programme is prepared annually by Tipperary County Council 

following consultation with their Water Services section and with Irish Water for public 

water supplies (PWS).  The 2016 monitoring programme was based on population (derived 

from 2011 census data) with volume supplied being determined by an average occupancy of 



2.92 per house.  Specific numbers of check and audit samples are recorded in the sampling 

protocol.  It is possible that more samples than are legally required may on occasion be 

taken. 

b) The minimum number of check and audit samples required are identified and the 

approximate date on which a sample should be taken is recorded in the monitoring 

programme.  

c) The compliance monitoring results are published in summary form on Irish Water’s website 

(https://www.water.ie/water-supply/water-quality/results/summary/.) 

d) Details of the source water type, treatment provided, daily output and population served were 

reported to the EPA as part of the Annual Drinking Water Returns for supplies in County 

Tipperary. However, six private regulated supplies had “0” population and two supplies had 

“0” volume in the 2016 returns data.  

e) Colour maps of the public water supply areas are included in the sampling plan protocol 

together with, where appropriate, estimated population, volume supplied, appointed caretaker 

and process technicians, reservoirs and retention times, treatment, routine sampling sites and 

repeat sampling sites and the numbers and type of compliance samples required (check or 

audit).   

f) Each sample location is numerically identified and individual properties are identified. Irish 

Water and Tipperary County Council have used an approach based on past sampling histories 

to determine the sampling points so that locations chosen represent the quality of the water 

supplied throughout the supply areas.   

g) Installation of Labworks data management system in 2017 allows inclusion of GPS 

coordinates of samples, process control and remote access of information by Irish Water.   

h) SOPs for sampling drinking water for audit and check samples provided after the audit were 

marked “Uncontrolled when printed”.  Other documents were not marked but as all are held 

electronically it is therefore possible that they are controlled documents. 

i) Local Authority staff perform the monitoring for audit, check and investigative monitoring 

on public water supplies and the relevant analyses carried out at the Clonmel laboratory are 

identified in SOP0014.  Tipperary County Council’s Clonmel laboratory is accredited for 

microbiological samples and it subcontracts chemical analyses requiring accreditation to 

ALS for check samples and to ELS for audit samples and metals. Chains of custody were 

associated with samples at Clonmel laboratory.  It was not possible to assess and observe the 

sub-contract laboratories processes and procedures as part of this audit to determine 

satisfaction in meeting the requirements of the sampling and monitoring programme. 

j) Analytical and associated data is recorded both in the contract laboratories and by Tipperary 

County Council When analytical data is transferred from the contract laboratories to 

Tipperary County Council it is entered on to the Labworks system by the sampler, who 

confirms that analysis is complete and the data is then authorised by the Executive Chemist. 

k) If a result on the database is subsequently shown to be incorrect it may be changed before the 

data is archived.  After archiving, only the Executive Chemist has editing rights.  The 

system can produce an audit trail of access to the system and of data entries.     

l) If the data from the laboratory is shown subsequently to be incorrect, a new laboratory report 

would be issued with corrected data to be entered on the Labworks system. 

m) Upon review of the 2016 compliance data returns submitted to EPA, it is evident that most 

samples from PWS for bacteriological analysis were taken on Monday (117), Tuesday (319) 

and Wednesday (149). A reduced number were taken on Thursday (41). None were taken on 

Fridays or at weekends. 

n) The data for total coliforms shows that the first sample date for Tipperary County Council 

was 7 January 2016 and the last 12 December 2016. If these circumstances are repeated year 

on year, then it is apparent that no compliance samples are taken for a period approaching 

four weeks. 

https://www.water.ie/water-supply/water-quality/results/summary/


o) There were 168 parameters that were not monitored in the public and private regulated 

supplies in Co Tipperary at the required check or audit sampling frequency. This equated to 

shortfalls in monitoring frequencies in 40 of the 54 public supplies and 16 of the 161 private 

supplies. In addition, 34 No. Public Water Supplies and 5 No. Private Regulated Supplies 

were not monitored at all during 2016 for enterococci and 81 Small Private Supplies (SPS) 

were not monitored at all for E. coli. Regarding the SPS, it was stated that the HSE may 

monitor some of these supplies but results are not always shared.  

p) Tipperary County Council stated that the shortfall in sampling was due to a lack of resources 

and confirmed that it would look to address this and amend the sampling frequency 

accordingly.   

2. Sampling Manual 

a) There are documented and comprehensive procedures for taking check and audit samples, 

including records of amendments, which are held electronically on Tipperary County 

Council’s shared drive.  

b) The sampling manual is reviewed in consultation with Irish Water, when required, and at 

least annually.  Copies are issued to Water Services staff and samplers by the Director of 

Services or the Deputy Head.  The Laboratory Manager and Deputy are responsible for 

production and revision of the manual.  

c) Because the laboratory is accredited, there is a system for recording amendments and 

additions to the manual.  Copies are held electronically on a shared drive with a controlled 

copy being issued only to the sampler and the Laboratory Manager. 

d) A draft SOP specifies the types of containers to be used for non-microbiological check and 

audit samples which is currently a draft issue but is due to be finalised soon. 

e) Cleaning of containers is not carried out on site. Appropriate containers are provided by the 

contract laboratories. Any preservatives required are provided together with the order of 

taking the samples. Containers for transporting samples are provided by the contract 

laboratories and comprise a cardboard box with a shaped foam insert to hold each sample 

container securely. 

f) The manual defines in the lead sampling protocol the differences between random daytime 

flushed and stagnant samples. 

g) The manual does not state the need for a random daytime sample when carrying out 

compliance sampling for metals or how random daytime sampling is to be used in follow-up 

investigations to determine the presence or concentrations of lead in drinking water.  

h) An SOP specifies the types of containers to be used for microbiological samples - 100ml 

capacity Idex containers containing sodium thiosulphate.  Bottles are suitably labelled and 

although shelf life is not specifically recorded, the date of delivery of bulk supplies is marked 

on the box and recorded daily when drawing bottles for use. 

i) The laboratory does not sterilize containers itself or add sodium thiosulphate but relies on 

provision by the supplier of a certificate of compliance. 

j) Arrangements to minimize accidental contamination during sampling are referred to in the 

SOP which contains a section on hygiene.  

k) The correct sequence of sampling (i.e. metals first) is specified together with the need to 

ensure the tap is supplied directly off the main. 

l) The manual specifies the storage and transport conditions (less than 8oC) and the time 

allowed before analysis. Temperature control during transport is monitored by digital 

thermometers, the information from which is downloaded on to a computer for verification 

of the temperature throughout transport and storage. Samples are stored in a refrigerator in 

the event of a delay between receipt and commencement of analysis. Clonmel laboratory is 

accredited for bacteriological analysis and accreditation is to be sought for sampling.  Irish 



Water is preparing an appropriate sampling procedure. 

m) Guidance on the selection of taps for taking check and audit samples and features to be 

avoided are specified in the manual. The preparation, cleaning, disinfection and flushing of 

the tap are detailed. Process teams take samples for operational and investigative purposes.   

3. Sampling Round  

a) Chemical and bacteriological samples are kept separately and raw and treated drinking water 

samples are transported in separate containers. Samples are transported to the laboratory 

normally within the required time constraint of less than 6 hours.  When delivered to 

Clonmel laboratory, samples are stored in a refrigerator or a cold box. Samples for ALS are 

stored inside the building which has appropriate security measures to prevent unauthorised 

access.  Samples are stored under appropriate conditions with, for example, samples for 

trihalomethanes containing thiosulphate.  Refrigerated storage or the sample collection point 

did not present a risk that samples might be contaminated. 

b) The samplers are issued with written worklists showing all samples to be taken and clearly 

identifying compliance samples.  Reasons for postponing samples may be recorded.   

c) A sampler was accompanied by the auditors to take a series of samples from one property; 

the staff canteen at the machine yard for Tipperary County Council (served by the Glengary 

PWS). Samplers have access to an electronic copy of the sampling manual which was not 

used during this sampling round. There was no dedicated samplers van, transport being a 

saloon car. The sample box together with additional equipment was transported in the boot of 

the car which was clean and tidy and unlikely to present a risk of contamination.   

d) Sample bottles for ALS were contained in a cardboard box dated 30 August 2017.  The 

expiry period noted on sample bottles was three months but the date from when this period 

started was not stated. Sample labels were firmly fixed to the relevant containers and the 

location, date, time and sampler identification clearly displayed on the label. Field 

measurements such as residual chlorine concentration were clearly recorded at the time of 

sampling. 

e) Sampling commenced at 14:15 and was complete by 14:50. The tap was flushed for two 

minutes which was accurately timed. Eight sample bottles were filled before the taste and 

odour were assessed.  Further samples were then taken followed by residual chlorine and, 

after disinfection using the correct flushing times, the bacteriological samples, in order as 

required by the SOP. The flow rate was sufficient to cause some minor splashing prior to 

taking the bacteriological samples but the flow was reduced for sampling. 

f) With regard to taste and odour sampling, it is good practice to take these samples at the same 

time in the sampling sequence, especially when there might be differing numbers of samples 

taken at different sites.  

g) Although the flow of water at the tap was set according to the SOP, the auditors noted that 

the flow rate was adjusted three times and the tap turned completely off and then on a further 

five occasions. Should the internal condition of the tap or washer be less than perfect, 

changes to the flow rate during the sampling period may lead to material from either entering 

the sample and giving rise to a spurious result.   

h) The bacteriological sample bottles were not labelled as to whether thiosulphate was present. 

i) On return to the laboratory, data from the temperature logger was downloaded and the 

temperature throughout the transport of the samples was examined to ensure that 

bacteriological samples were maintained at or below 5oC and chemical samples at or below 

8oC. Data pertaining to the samples taken was entered onto the appropriate form. 

j) Compliance samples are pre-designated as such and it was not possible to change the 

designation to non-compliance at the time of sampling or subsequently at Clonmel 

laboratory.  Receipt of samples by sub-contract laboratories was not audited. 



k) Because sample numbers are recorded in the laboratory workbook in sequence, numbers can 

only be issued once and duplication therefore is prevented. 

l) Field instruments for measuring residual chlorine, temperature and conductivity are subject 

to annual calibration by the manufacturer and daily quality control checks by the sampler.  It 

is not known whether the thermometer calibration is traceable to National Physical 

Laboratory standards.  pH meters are calibrated in the laboratory.  The calibration status of 

each instrument is recorded by the sampler. If an instrument is found to be out of calibration, 

under the Equipment Control and Maintenance Procedures SOP 0005, the fact would be 

reported to the process technician for the treatment plant and the instrument placed out of 

service until checked and recalibrated. 

m) Procedures for field tests for chlorine residual and conductivity are contained in SOPs.  The 

daily calibration logbook was examined for 27th September 2017 and was found to be 

satisfactory. 

n) Analytical Quality Control arrangements on field tests for residual chlorine involved standard 

DPD solutions with certificates of conformity. Secondary standards were available and had 

an expiry date of March 2019.  Both free and total chlorine were measured on site together 

with conductivity, temperature, odour and taste. 

o) The Sampling Plan Protocol LM0002 emphasises that samples should only be taken by 

properly trained staff who have received verifiable training in aseptic techniques to prevent 

sample contamination.   

p) Training is provided by previous post holders with guidance issued by EPA taken as the 

standard. However, no documentation was available to verify this or to provide evidence that 

objective criteria were used to assess competence of samplers to work either supervised or 

unsupervised.  Similarly, there was no evidence provided to verify the competence of 

trainers of samplers or those auditing samplers and trainers to verify their continuing 

competence. It was stated that requirements for sampler selection and trainers’ competence 

and auditors’ competence was to be found in SOP SOP0014 although none was found. 

Tipperary County Council stated that a national protocol would be of value.  

q) It was stated that there were regular audits of samplers but evidence was lacking.  Although 

some sampling occasions may be observed it was not possible to verify that there were 

adequate arrangements for identifying the need for and the carrying out and retraining of 

individual samplers nor that there was a programme of refresher training in place.  However, 

it was stated that each sampler has a comprehensive record of training although it was not 

possible to examine the documentation. 

4. Exceedances of Parametric Values 

a) It is a requirement of SOP0014 that all results shall be entered onto the Clonmel laboratory 

Labinfo database and results reported to Tipperary County Council Water Services.  

Non-compliant bacteriological results are reported to the E. coli Alert Group of Tipperary 

County Council, the HSE and Irish Water. Where human health is a factor, the EPA is 

notified.  

b) There were no detailed procedures in place to guide the identification of reasons for 

non-compliant results and remedial actions required. Irish Water and Tipperary County 

Council stated they are aware of what actions are required and they would liaise with the 

HSE for health advice. 

c) The failure to notify EPA of a mercury concentration of 4 µg/l at Glengary PWS was 

discussed.  The value recorded on Tipperary County Council’s system was <0.02 µg/l.  

Transcription errors were the likely cause of the error. 

d) A manganese exceedance of 195 µg/l vs. 50 µg/l on 12 December 2016 in Commons PWS 

was not notified as an indicator parameter failure to the EPA. Tipperary County Council 



confirmed that the HSE had been consulted.  The exceedance was investigated and was 

attributed to a burst main which was repaired and a repeat sample taken four days later was 

compliant. 

e) Four occasions when the pH was persistently <5.7 at Kilcash PWS were not notified to the 

EPA as required under Paragraph 4.3.1, Section 6 of the EPA’s Handbook for Public 

Supplies. Tipperary County Council confirmed that the HSE was consulted regarding these 

individual results. Further pH failures in this supply were notified to the EPA in 2017 and the 

EPA re-opened the pH file for this supply (which was previously closed in 2015).  

f) Irish Water confirmed that draft decision trees have been produced detailing actions required 

for exceedances of several indicator parameters and others are in preparation. 

 

 

3. Auditors comments   

Sampling arrangements were found to be generally satisfactory, although some draft documents need to be 

finalised and issued. Some minor attention to sampling procedures is required. The auditors noted the 

concern expressed by Tipperary County Council regarding solo working of samplers. The auditors also 

noted that Clonmel laboratory is accredited for certain analyses and is to seek further accreditation for 

sampling.  

4. Recommendations 

Compliance Monitoring Programme 

 

1. Irish Water should: 

 

a) ensure the spread of sample days, times and locations within a monitoring programme are as 

wide as possible to ensure that compliance samples are representative of water quality 

consumed throughout the year as required by the Drinking Water Regulations; 

b) ensure a formal protocol is established for the selection of random addresses for consumer’s 

premises and for the selection of alterative addresses if required; 

c) ensure all supplies (both private and public) have population and volume details contained in 

the register and such information is up-to-date and included in the submission of the annual 

drinking water returns to the EPA;  

d) ensure the shortfall of parameters monitored for compliance sampling for both public and 

private regulated supplies is addressed and small private supplies are monitored at least once 

for E. coli annually; and 

e) conduct an audit of external laboratories to ensure they are effective in their analysis of public 

drinking water supplies.   

 

Sampling Manual 

2. Irish Water should set out in the sampling manual when random daytime sampling for metals is to be 

carried out.  

 

3. Irish Water should amend the Sampling Manual / Sampling Protocol to ensure that the parameters that 

are required to be stored in transit between 1 and 5 o C are referenced in the manual.   

 

4. Irish Water should finalise and issue as a controlled document, the draft sampling protocol dated 4 



April 2017, to relevant staff and record its receipt.   

 

5. Irish Water should take occasional swab samples from the foam insert of the sample transport box to 

ensure there is no contamination of the foam nor any possibility of cross contamination of samples.  

 

6. Irish Water should audit the supply of sample containers rather than rely on a certificate of conformity. 

 

 

Sampling Round 

 

7. Irish Water should ensure that it records details of the training, supervision, assessment of competence 

and, if required, re-training of samplers. 

 

8. Irish Water should: 

 

(a) record the expiry date of sample bottles; 

(b) put in place a documented procedure for taking compliance samples (to include sampling of 

parameters other than bacteriological parameters currently in place); 

(c) revise the procedure for bacteriological sampling regarding storage and transport of samples 

to ensure that the specifications outlined in Section 4, Appendix 1 of the EPA’s Public Water 

Supply’s Handbook is adhered to;  

(d) provide training to samplers on the sampling procedure, to ensure compliance sampling is 

undertaken adequately, especially regarding the need to minimise numerous adjustments to 

the flow of water during the filling of separate sample containers; and 

(e) ensure that the documented Drinking Water Sampling Process is followed to ensure that taste 

and odour are determined at the appropriate time in the sequence of taking samples. By taking 

taste and odour samples at the same time in the sampling sequence and minimising the 

number of changes to the flow, any potential problems (such as a spurious or unrepresentative 

result) can be reduced. 

 

 

Exceedances of Parametric Values 

 

9. While Irish Water is developing a written procedure for dealing with sample results that exceed the 

parametric values outlined in the Drinking Water Regulations (S.I. No 122 of 2014, as amended), Irish 

Water should: 

 

a) ensure that repeated exceedances and their notification to the EPA are addressed in the procedure. 

The circumstances that constitute trivial and the more serious exceedances should be clearly 

defined; 

b) put in place a procedure or guidance which outlines the actions to be taken to identify, investigate 

and notify the EPA of an exceedance of any parameter (regardless of its potential health impact) 

and determine its cause and any remedial action required; 

c) finalise the draft decision tree, identifying actions required for exceedances of some parameters 

and complete the remainder as soon as possible; and 

d) finalise and issue the procedure(s) and guidance formally as soon as possible.  

 

 



Follow-Up Actions Required by Irish Water  

This report has been reviewed and approved by Aoife Loughnane, Drinking Water Team Leader. 

 

Irish Water and Tipperary County Council is recommended to put such measures in place as are necessary 

to implement the recommendations listed in this report. The actions taken by Irish Water and Tipperary 

County Council to address the recommendations 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 applied to other Public Water Supplies nationally operated and managed by Irish Water. 

 

 

Report 

prepared by: 
 

 

Date: 

 

15 December 2017 

 Derval Devaney 

Inspector 

John Gray 

Consultant 

  

 


