
Meeting Standards and 
Expectations in the Water 

Industry 

Responding to Regulation & Key Public Health Challenges 
(BWNs, Lead, THMs) 

 
Elizabeth Arnett, Head of Corporate Affairs & Environmental Regulation, Irish Water 

John Hynes, Project Manager – National Lead Strategy, Irish Water 
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Compliance – From a distance 

∗ 973 water supply zones 
∗ 2000 abstractions 
∗ 99.9% microbiological compliance 
∗ 99.4% chemical compliance 

 



Compliance – Close Up! 

∗ 400 Open Files 
∗ 117 schemes on the RAL serving over 800,000 

people 
∗ Almost 80,000 Boil Water Notices in place 

today 
∗ 180,000 households with lead 

services/plumbing 
∗ New emerging challenges 



Public Water Forum 

Expert Commission 

External Advisory Body 



Drinking Water - The IW Approach 

Risk Based: WHO Drinking Water Safety 

Plan assesses risk for  

∗ Catchment (WFD, abstraction) 

∗ Raw Water 

∗ Treatment (THM, Crypto) 

∗ Distribution (Leakage, Lead, THM) 

∗ Customer (lead) 

∗ Management (Telemetry, training, 

SOP, PM) 
 
 

 
 
 
 
 37% WTP with Inadequate 

Protozoa barrier 

67% - WTP to be assessed or 
at THM risk 

44% - Abstraction/production 
capacity deficit 

12% - Properties with lead risk 

49% - Leakage 

Key risks to be mitigated through 

rationalisation, design, investment and 

management 
 
 



Risk Based Approach 

Key risks to be mitigated through 
rationalisation, design, investment and 
management 

 
37% WTP with Inadequate 

Protozoa barrier 

67% - WTP to be assessed or 
at THM risk 

44% - Abstraction/production 
capacity deficit 

12% - Properties with lead risk 

49% - Leakage 



One Team Approach to Achieving 
Environmental Compliance 

Longer term infrastructure planning 
•Water Services Strategic Plan 2015-2040 

Asset Management Approach 
•Data and performance information driving the decision making 
•Policy-based, with full life cycle cost assessments 

Operations and Maintenance Practices 
•Standard procedures to operate and maintain assets in the field 
•Modern systems to collect asset, cost and performance data 

Delivery of Capital Infrastructure 
•Best practice project and construction management 
•Standardised Designs and optimised Procurement approaches 



Responding to Challenges  

∗ Customer expectations 
∗ Boil Water Notices 
∗ THMs 
∗ Lead 
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IRISH 
CITIZEN 

WATER 
CONSUMER 

Citizens need to understand that 
they are consumers 

IRISH WATER 
CUSTOMER 

Consumers need to appreciate that 
they are customers 

Key Objective for Irish Water - Change 
how people think and act in relation to 

water… 

1 2 



Irish Water Case Study - Lead in 
Drinking Water Mitigation Plan 

Contents 
1) Background to the Lead Issue 
2) Overview of draft Lead in Drinking Water Mitigation 

Plan 
3) Next Steps in the implementation of the Plan 

How to identify Lead? 
 
 Lead is dull grey in colour 

 
 If you scrape the surface you 

will see the shiny silver 
coloured metal beneath 

 



Introduction  

• 140,000 individual lead service connections; 
• 40,000 common lead (backyard) shared services.  

View Video on IW 
Website 

(Public Supplies) 

https://youtu.be/Im3XvBkiFJM
https://youtu.be/Im3XvBkiFJM
https://youtu.be/Im3XvBkiFJM


Background to the Lead Issue 
∗ Drinking Water Regulations limit for lead has been lowered to 10 µg/l in 

December 2013 

∗ No safe level of lead in drinking water (WHO/HSE) 
 

 

 

 

 

Key Irish Water Objective: 

Protection of public health through limiting exposure to lead in drinking water  



 
The Drinking Water Regulations specifically state that:  
1. the water supplier will not be in breach of its obligations where the non-compliance 

is due to the domestic distribution system; 
2. Nevertheless, Irish Water shall ensure that appropriate measures are taken 

including advising premises’ owners affected, or other measures such as 
application of appropriate treatment techniques 

What is Irish Water’s Responsibility? 



Background: Lead Study 

Dublin City Council conducted a detailed study in Raheny for compliance with lead limit: 
Key findings:  

∗ 15 of the 16 properties failing the 10µg/L limit had no public side lead 
∗ Flushing reduced lead concentrations but did not achieve compliance 
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Conclusion:  
1. Both private and public lead services 

should be replaced at the same time if 
possible (longer term) 

2. Government Grant for householders 
since February 2016, administered by 
LAs 

3. Irish Water Opt In Lead Service 
Replacement Scheme Available since 
July 2015 

4. Corrective Water Treatment required 
in the short term  



Irish Water’s Lead Communications 

1. Direct customer communication and advice 
 

∗ Where lead has been physically identified through 
IW metering programme ~ 36,000 to date, and  
 

∗ Lead exceedance observed in national lead sampling 
programme (>36,000 RDT Samples) or regulatory 
monitoring 

  
2. Integrated media and stakeholder communications  

 
∗ Creates/raises awareness and understanding of the 

impact that lead pipes have on our drinking water  
 

∗ Highlights the responsibility on householders to 
check their own plumbing for lead 
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Communications delivered through a multifaceted 
approach to reach the widest possible audience  





Roadmap – Where are we now? 
∗ June 2015 – present: 36,000 advice letters issued based on data from metering programme.  
∗ June 2015: Government published a national strategy to reduce exposure to lead in drinking 

water 
∗ June 2015: Irish Water published Lead in Drinking Water Mitigation Plan – Issues Paper 
∗ Sept. 2015 – July 2016: Developing Environmental Assessment Methodology, SEA, NIS in 

consultation with EPA and other environmental Stakeholders.  
∗ July 2016: National Lead Monitoring Programme kicks off 
∗ July – September 2016: 8 week Public Consultation Period on draft Lead Mitigation Plan  
∗ October 2016 propose to commence OP Treatment in Limerick after Public Consultation 

and subject to Statutory approvals 

 We are 
here 

http://www.environ.ie/en/Publications/Environment/Water/FileDownLoad,41733,en.pdf
http://www.water.ie/about-us/project-and plans/future-plans/


Background – French Lead 
Mitigation Plan  

∗ Overall Lead Strategy of lead pipe and service connection replacement 
∗ In the past 15 years, 2.7M public lead service connections have been replaced at an 

estimated cost of €5B. 
∗ Estimated 1.2M public lead service connections yet to be replaced 
 

∗ Replacement of Private Side lead supply pipes by homeowners has been very low 
 

∗ Corrective Water Treatment: 
∗ Basic pH adjustment  
∗ Orthophosphate has been introduced at small  
number of plants and French Government has  
recommended to extend OP treatment to other regions 
 

∗ Overview - Despite the significant investment, the compliance level with the lead limit 
remains unchanged at around 94%   

 
 

 



Background– Northern Ireland 
Water Lead Mitigation Plan  

∗ Orthophosphate treatment  
∗ Introduced OP as corrosion inhibitor in 

2006 at all 25 Water Treatment Plants 
(Plant sizes ranging from 0.5 MLD to 160 
MLD) 

∗ Random Daytime Sampling and analysis 
shows ~98% compliance level with lead 
limit 

 
∗ 25 Year Programme to identify and replace 

public side lead service pipes 
∗ Customer opt-in lead pipe replacement 

scheme available 

 



Draft Lead in Drinking Water 
Mitigation Plan 

 
 
 
 
 
 
Options assessed within mitigation plan to achieve compliance and public health benefits 
e.g. complexity, compliance achieved, cost, delivery time…. 

∗ pH Adjustment; 
∗ Point of use filters; 
∗ Lining of lead services; 
∗ Lead service replacement; 
∗ Corrective Water Treatment for the protection of public health.  
 

SEA, AA process in parallel with preparation of the Plan…. 
 

Factors affecting concentration of lead: 
• Length of lead pipe 
• Temperature – winter vs summer (1:2) 
• pH <7 high, 7-8 moderate 
• Alkalinity <50 mg/l CaCO3(high) 
• Contact time (stagnation) 
Source: EPA Handbook (2010) 

Virtually all water is sufficiently 
plumbosolvent to cause a lead exceedance   



Implementation Plan Overview 

Customer 

Treated water quality risk analysis 

Plumbosolvency Map  

Plumbosolvency Risk Assessment A 

Sampling and Monitoring B 

Corrective Water Treatment C 

Lead Service Replacement D 

Inventory Monitoring 

Operational Monitoring 

Plumbosolvency Control Plan 

Orthophosphate Treatment 

Prioritisation of WTP 

Targeted Public Side Service Replacement 

Private Lead Supply Pipes – Targeted Communications 

Customer Opt-in Lead Service Replacement 10 
9 

8 

3 
2 

1 

7 

6 

5 

4 

Lead Replacement is the 
ultimate objective 
• both private and public side 

need to be replaced at same 
time (longer term proposal) 

• Replacement plumbing fittings 
to be of suitable quality 
 



Our Preferred Approach: 
Treatment & Removal in parallel 

98% lead compliance via 
orthophosphate treatment by 
the end of 2021, subject to 
environmental approvals. To be 
installed by end of 2019.  
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 Most Sensitive 
(Schools, etc) Lead and backyard service replacement 

Orthophosphate Treatment 

Domestic / Private / Government / Commercial lead removal (Gov. Strategy) 

Irish Water Lead 
Mitigation Plan 
Scope Irish Water “Opt-in” programme (ad-hoc) 

2019 2021 2026 ??? 

Public Side Lead Service 
Replacement, subject to 
CER approvals 



Lead Service Replacement - Map of Individual 
lead services identified and notified to date 
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Legend: 

Focus on Risk:  

• High Risk supplies 

• Most Sensitive Customers 

(Schools, crèches etc.) 

• Backyard shared services & 

Public side service connections 

• Longer term solution – 10 year 



Lead Service Replacement – Map of individual 
lead services by Local Authority 
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Legend: 

Data gap – Need to identify unknown lead? 
1. Via National Sampling Programme, Watermain 

rehab programmes, LA knowledge on the ground.   
2. Over next 6 months, request for LAs to submit 

GIS maps identifying suspected lead in areas 
not metered via GIS Digitisation Process  

3. Data will be used for risk prioritisation of individual 
water supplies and lead replacement programmes 

Estimated No. of Lead Services 180,000 

Identifed to date:   

Individual Lead Services through Metering  36,000 

Pre-metering surveys - Backyards 40,000 

Yet to be identified  104,000 



Corrective Water Treatment - Ortho-
Phosphate in Drinking Water 

∗ Ortho-Phosphate as a food grade additive: 
∗ Naturally occurring in milk, cheese, apples, potatoes, fish 
∗ Addition to Water is 0.5-2.0 parts per million 
∗ Levels in Soft Drinks is 150 parts per milllion (100 + times) 
∗ Levels in Beer is 250 parts per million (200 + times) 
∗ Typical adult daily intake of P is about 1,300 mg of which 

water would be 4.5 mg 

 
∗ Over 90% of Water Supplies in Britain (61 Million 

people) 
∗ All public Water supplies in Northern Ireland since 

2006 
∗ Widely used in Canada & United States 
∗ Ortho-Phosphate delivering 99% compliance with 

lead limit 

 A lead pipe, a corroded pipe, and a pipe with 
protective orthophosphate coating. Photo: USEPA 



Corrective Water Treatment 
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 A Typical orthophosphate 
treatment unit 

1. Develop Plumbosolvency Control Implementation Plans in 
consultation with  Local Authorities   
 

2. Complete environmental assessment for each proposed 
supply (assess up to 400 “high risk” water supplies) 
 

3. Install orthophosphate treatment systems where technically, 
economically and environmentally viable 
 Takes 6-24 months to form protective coating throughout 

the network, thereafter a maintenance dose is required 
 Standardised design / modular construction 

 
4. Associated upgrade works may be required: 
 Upgrade pH control 
 Phosphorus Removal at WWTPs  
 

5. Monitor Water at tap and Phosphorus in wastewater 

 



Step 6 of Plan : Corrective Water Treatment - 
WSZ Plumbosolvency Control Plan 

N 

Start  

6a) Optimum Dosing 
testing 

Customer 

6b) Determine 
fluorapatite 

formation risk 

Step 7 

6d) Prepare  
Plumbosolvency 

Control Plan 

6c) Undertake 
Environmental 
Assessment  

& NIS  
 

Proceed with 
implementation of 

corrective treatment  
option? 

Y 

N 

Step 8 Public 
Lead Service 
Replacement 

Y Est No. of  
lead services 

< 50* 

Step 8 Public 
Lead Service 
Replacement 

RAG 
Status 

WSZ Health 
Assessment 

Submit Summary to 
DHPCLG, HSE & 
EPA for decision 

Green 
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r 
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Next 12 months:  
1. Continue with WTP Optimum pH & OP testing 
2. Commence Limerick Priority Project 
3. Undertake EAMs, health assessments at up to 

400 WTPs 
4. Development of Plumbosolvency Control 

Plans in consultation with Local Authorities. 



 
Find out more information?  
∗ Visit: www.water.ie/lead for infographics, videos and other additional information  
 

Next Steps 
1. Finalise the Lead in Drinking Water Mitigation Plan  

2. Limerick Priority Project 

3. Lead Replacement - Identify unknown lead services through 
updating GIS; and prioritise lead service replacement   

4. Corrective Water Treatment - Complete WSZ Environmental 
Assessment & Health Assessments at up to 400 WTPs 
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