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Developing national strategies for
protecting public health and the environment

... it’s part of the vision

IRISH WATER'’S VISION

Through responsible stewardship, efficient management and strong

partnerships, Ireland has a world-class water infrastructure that ensures
secure and sustainable water services, essential for our health, our
communities the economy and the environment’
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My Background

- Energy: ESB Cork City 10KV upgrade =N TECHNOLOGIES] In

InYa'
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. Automotive: Ricardo Consulting Engineers, systems / r
integration and software development S I E M E N S e
. Process Automation: An Post Mails Integration
(change programme) 80% manual -> 80% automated DOﬂ
. Systems Integration: Siemens/NEC Standards

Development ISO 500001, CEN TC331

. Technology & Innovation: Altran Technologies: Lean
auditing, innovation, technology and process

improvement

. Water Services: Laois County Council: Capital

Udarés Réigitinach Lér na Tire

AGENCY

MIDLAND REGIONAL AUTHORITY % TIPPERARY
energy

Laois | Longford | Offaly = Westmeath

projects (WSIP), water conservation and rural water

programmes, plant upgrades, EPA & HSE liaison
. Energy Management: Midland Energy Agency

. Strategy & Asset Management: Irish Water




The Team Objective

« “The Water Supply Strategy team, as asset owner for water
supply assets, is responsible for definition of all asset
strategy for water and for devising long term water supply

plans ensuring the optimal use of water resources”

Resources



National Water Treatment Plant Assets

Current Asset Base

« 856 Water Treatment Plants

« 560 WTPs <1 Ml/d

* 20% Plants Less than 5% Headroom in WAFU
« 361 WTP Simple Disinfection Only

* 60,000Km of water mains

e > 2,000 Pump Stations

e >1,700 Reservoirs

Water Treatment Plants Population /Treatment Plant
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m Water Treatment Plants
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Risk Based Approach: WATER
The Elements of the Drinking Water Safety Plan (DWSP)
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National Water Resources Plan

NWRP will define how Irish Water will
balance the needs of customers and
regulators in terms of a high quality resilient
water supply, based on environmentally
sound principles, in an effective and cost

efficient way
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Environmental
Objecres

Aality

Economic and Supply
Objectives Resilience
Objectives




Supply/Demand Issues and Options

Excess Supply

Opportunities to rationalise

Excess Demand: Need for
source/treatment/storage

... or Demand Reduction

Source

Treatment

Storage g

h AN

Demand
Storage Demand
Source Treatment
Storage Demand
——————————————— R s
: S 1 1 : 1
_______________ e Demand
Source Treatment
fosszsssaasss ¢
Source Treatment H Storage g i Demand i g

_______________
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Protozoal Compliance Requirements

G1 Low risk (no microbiological contamination)
— sealed bored well with source protection,
water drawn from deeper than 30m

Not applicable
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Table D.1: Log credit requirements for different catchments and groundwater categories

Goundwater Surface water Log credit
requirement

[ "G2  High risk  (with microbiological Not applicable 2 \
contamination) — sealed bored well with source
protection, water drawn from deeper than 30m
c G3 High risk (with microbiological 81 Upland catchment - no agricultural 3
= contamination) — sealed bored well with source activity in immediate vicinity or upstream
> protection, water drawn between 10m to 30m
g (Groundwater default)
[- G4 High risk (with microbiological $2 Upland catchment - low concentration of 4
contamination) - spring or bored well, water cattle, sheep, horses or humans in
drawn <10m, in upland catchment with low immediate vicinity or upstream (Surface
\ concentration of cattle, sheep, horses or water default) /
humans in immediate vicinity or upstream
+ c G5 High risk (with microbiological $3 Lowland catchment — high concentration 5
- contamination) - spring or bored well, water of cattle, sheep, horses or humans in
g § drawn <10m, in lowland catchment with high immediate vicinity or upstream or waste
E R concentration of cattle, sheep, horses or treatment outfall upstream
C(l]:) g humans in immediate vicinity or upstream or

waste treatment outfall upstream
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Treatment Strategy: Design Specifications

* Builds on EPA Advice Notes / Manuals

UISg_E . . )
AT » Guide appropriate process selection -
S Rules based
Water Treatment Strategy ~— |
ater lreatmen rategy —— . s
Water Quality HSQE / Energy Eff. / DWSP built in
[ | —hb
Asset Strategy * Reduced inventory
17N ber 2014 o . . ..
s Irish Water . = | © Simplified training
Process Design § ; b ) - .
mumesomll  DESIGN SHll tieh wator - Simplified documentation
Irish Water
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1 Document No. IW-TEC-900-X8 FlLTRAT‘O |
FILTRATION  pEsieN

SPECIFICAT  DESIGN SPECIFICATION:
DISI_NFE_CTIj

« Simplified maintenance

COAGULATION, « Simplified workplans
FLOCCULATION &

CLARIFICATION (CFC)
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Application and Delivery in Mind

 Design templates for consistent results
« Standardised configuration — validation built-in
 Productised solutions — faster, efficient rollout

Disinfection - Chlorination Validation Calculation
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Minor Programmes: Delivering Benefits

Minor-Source Protection IVERE Elements

Consumer
- . 1. Source (37
Minor-Reservoir (37)
Raw Water
Minor-Disinfection
Management

Major— Rehab Source 5. Customer (3) |

1 6. Management (4)

Minor-Referb
Distribution
Minor<HSQE ( Treatment >
i T T U I
Minor-Energy 0% 10% 20% 0% A0% 0% 60%
(blank)

Minor -Critical Asset
Minor-Ral
Minor-Optimisation

Minor-Works /_ DJLO

Minor-Filter+Coag 0

Minor -Disinfection

10 20 30 ) vy — o0 70 80 20

17 Number of projects



ldentified Priorities: ANB

ANB - Top 20 Hazard Breakdown

TDO050-Failure to meet 0.1 mg/l chlorine residual at the end of..
CO010-Presence of Cryptosporidium in the raw water
PD020-Insufficient treatment causing exceedance(s) in final..
WC020-Low pressure casuing poor service levels
OP010-Presence of lead pipework in the ownership of the..
DRO020-Leaking Reservoir causing ingress of contamination
TO210-Critical pump failure leading to loss of supply
MS010-Lack of online monitors and alarms (other than..
DNO10-Presence of disinfection by-products in the network
TDO010-Failure/poor maintenance of disinfection equipment..
DN220 -Loss of telemetry

TF060-Inadequate backwashing regime causing inadequate..
TD110-Chlorine dosing is fixed or not linked to the chlorine..
WCO030-High pressure causing excessive leakage
DRO50-Lack of maintenance and cleaning of reservoirs..
WC040-Leakage/blocked pipes/malfunctioning pumps and..
TCO010-Floc carryover due to inappropriate/inadequate dosing..
HSQE

WC050-Mains burst causing excessive leakage
TD040-Insufficient contact time causing inadequate disinfection

UISCE

EIREANN : IRISH

WATER
ANB - DWSP Elements (total = 712)
Raw Water, 17,
source, 27, Consumer, 3,
0.4%
Vel Disinfection
0 10 20 30 40 50 60 70

18
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Bridging the Gap:

* Programme identifies gaps and DWSP hazardous events on site
» Applies IW standard specification

Baseline Current Target

Raw Water Raw Water
Monitoring Monitoring

A U 4T U T P g g g

Screening Oxidation Screening Oxidation

& Irish Water Drinking Water Safety Plan Risk Assessment

s mEgaion |
Haiard s Ml e L 1T L AT
b I —rTRI e ilemant | (raw/mal | Swvarity Seades i | Cacegory n::#; Vammtien 1
Cawinlad
Nacaide
o [Pristens of Enpptaipttn wis I e — -
s e () il e el
waning
[ETeARE————— Y I D N D D FEslgepehpan Y- R
- RISl mdad el il B P T AT ik s
15 sl st et cThn
F oo of el rall el | Tarmi uia)
o | e (Aol disdecn [TSRR [— - [
P
ot i b s il Sl
- v, 1 e w1 i thdbibn o ey - .
s ———— | S
18 mlwaste d e dms
D ectio oride Disinfection Fluoride
15 it i i 10 il
- oo " - a e [T LT
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Water Conservation Strategy

 Balance Investment across

— Active Leakage Control

— Pressure Management

Economic Level of Real Losses J

Unavoidable
Annual
Real Losses

— Speed and Quality of Repairs

— Asset Management: e.g. Renewal,

Active
............. Leakage

Maintenance of Repalrs Control

Potentially Recoverable

* Lever for Supply/Demand balancing Real losses

Speed and Quality

° Nat|OnW|de Water Network (CurrenlﬁnnualRemLozses]

Pipeling

Management Systems

 First Fix Scheme

Replacement

* |Implement Strategy for Change to

generate Opex and Capex Efficiencies

21



Priority Activities

DMA Infrastructure — Rebuilding the Foundations

Re-Establishing DMA Operability

Standardising Water Auditing

‘ Develop Water Conservation Strategies

» Greater Dublin Water Supply Area Strategy
» National and Regional Strategies
« Customer Side Leakage Strategies

‘ Ensure continuation of the capital investment programme l

y4
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First Fix Scheme G

For customers where meter information indicates high levels of leakage, Irish Water will identify and repair

of leaks on the private supply pipe

Water meter and
outside stop valve

Eyfernal supply pipe Communication pipe

water main

Your home j: Public property

Your pipe
responsibility

\Your pipe responsibility but may
qualify for First Fix Scheme

Irish Water pipe
responsibility




v The location of thousands of meters
with active leak alarms can now be
identified.

v' Leaks can be prioritised based on size

v This data will be used to inform
targeted communications by the First

Fix programme

v" National roll out in Q2 2015

*  Beween 0.5m3 & 1m3 (10.606)

’
) 0.5m3 & 1m3 (10.606)
\o\ 15 2 &0 Kikmatars *  Less fan 0.5m3 (7 586) j




Irish Water THM

«  EU PILOT - 7544/15/ENVI request

*  Process upgrades (Short Term)
— Disinfection process upgrades - Minor Programmes
— Coagulation process upgrades to - Minor Programmes
— Reservoir refurbishment and cleaning upgrades - Minor Programmes

— Pilot to test THM air-stripping technologies and their application to IW assets

- Water Treatment Plant process optimisation by our Operations Support Services

teams
*  Customer Information: Online Drinking Water Quality

«  Decommissioning or upgrade under Major Capital Programmes (Medium Term)

— typically install coagulation processes

26
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Lead: Update

« 8t June 2015: First letters and advice arrive to over 600 customers in Limerick based on

lead information from the metering programme. Note: 26,000 advice letters pending.

« 9% June 2015: Government published a national strategy to reduce exposure to lead in

drinking water

« 16" June 2015: Irish Water published Lead in Drinking Water Mitigation Plan — Issues Paper



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

Lead: proposed measures

Extensive sampling programme
« Information for households
« Customer service connection Opt-in scheme supported by government grant

 Risk Prioritised:

— Replacement of the public connection pipes, and any other types of lead connections, under

a long term planned programme.

— Optimisation of the treated water (e.g. control of pH and ortho-phosphate dosing).

* Research:
— chemical lining systems (Dundalk)

— ortho-phosphate as corrosion treatment (Limerick).

30
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Managing the Assets: Define and iR
Understand

& @
*  Who needs to know? i i ¥
* Identifying failure? TR || M T s e [
- R T
« Under performance? IR B IR T e
7 g : = .
* How is it measured? : Lol e ey 5 ——
@E-ﬁ I '\-Ie'\ﬂ |‘ﬁ" r=r=1 : . : : i_;. i
What accuracy is required? SRR T I S gy |I|T_ te T £
{"— £
*  Measurement frequency? e R A
[} Data Iogging / display LI = LEVEL SECErCH | LSS [ETECTDR FHED = FLDW 0T [ QR PR R DT M) = FIEE CHUORIRE RETIRIAL -‘P\-"‘E""‘\-"\.ﬂ-'%' ------ COHTRG | oM
Diagram 2: schematic of General Design Mo.2 — Flow Proportional Control
° Alarms [Bulk tanks > 250 litres, common conoarete bund, dual validation of Ct value provided by CLO0Z and CLOD3)

+  Bacterial compliance monitoring requirements for chlorination (primary disinfection) are as
follows (separation between data records must be less than 1-minute):

*  Controls [Parameter | Location | Frequency | Critical Control Point | Alarm | Compliance duration _
Turbidity Treated water Continuous =1 ONTU =0.8NTU Any 3-minute period
o Defining the |‘|ght response Treated water Continuous ~ =2.0NTU >1.5NTU Any 1-minute period
Treated water Continuous Treated water turbidity = Any 3-minute period
raw water turbidity
Total chlorine  Treated water (before Continuous <0.4mg/L =0.5mg/L Any 3-minute period
contact tank)
Free chlorine  Disinfected water (after Continuous <0.5mg/L =0.6mg/L Any 3-minute period
contact tank)
pH Treated water Continuous = Maximum design pH =0.8 Maximum Any 15-minute period
design pH
Flow Treated water Continuous =maximum design flow Any 15-minute period
m3/hr

32



Asset Management Systems and
processes

Service
Layer

Business
Application
Layer

Corporate
Information
Layer

Supervisory
System
Layer

Instrumentation,
Control and
Automation
Layer
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Regulatory
—
< —% Reporting
=
Investment
Planning
Customer

Logger data
3 Party
FTP server(s)

Raw Water
Reservoir

Borehole

2
cpa

Environmental Protection Agency

Leakage
’ il" Management
CO2
ergy -
Managemen
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reatment
Works

Communication Network

Customer

Customer
Contact

Service

Maintenanc
e

MWW
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-2
Process
Optimisation

Logger data
3 Party
FTP server(s)

Trunk

mains, aqueducts
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The reason for
our being.

The service and
regulatory
structure in
which we
woperate

Typically 400
applications
1/3“ rely upon
asset
performance
Information

Corporate
data
repositories
Work/
Customer/
Asset
Performance

Control Centre
- moving
towards real
time Asset
Management

Site ICA

Field Devices
(SCADA,
outstations,
loggers &
controllers,
iMCC,

smart devices)

DMAs




Asset Management Systems and
processes

 It's not about data

 It's not about systems

 It's not about people

« Itis about data, systems and people

Finance

NIW
* Population 1.7 Million

Fewer Larger Water Treatment
Pl

Operator
Superviso

. e ¥ _.!- " Z
* W * [~ Cork ’
T 2 * Population 0.5 Milli
. + 170 WTPs

34



Asset Management Systems and processes

« Remote Asset Management (RAM) Policies
» Risk based, rules approach for each asset type
» Alarm Response
* What asset or process failure conditions we measure and
how we will respond
» Performance Measures

» What asset or process performance conditions we

measure and how we will respond

35



Example Policy — Alarm Response

1 Any Pump Failed

DWEF

60
Storm

Field

Attend & Resolve

Risk

3d 7d

14d
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WWH provides
back-up alarm
and Both Pumps

Failed provides
}l back-up alarm

Both Pumps
Failed

DWF 0

Field

Attend & Resolve D

SD

Most of the time
this is a 2 man job
2 |therefore attend
with 2 Operators

Measure

Busines

Recipient

Intervention

Signal

Comments /

s Driver

Investigate change in
station efficiency and

Criteria

Assumptions

work

Monthly Station Hours rectify if possible Change of . .
Pump X o state time Increase in demand due to:
! Run deviation OE & . Refer to Asset —_—
4 | Running / . Maintenance stamped to . Infiltration
If hours runis 15% > GR Management (after
Stopped . : . nearest o Growth
than previous 12 months Ops intervention) for
- second
decision on Invest or
Propex
Eliminate storm events S .
: Significant changes in
and known issues then | Count to the
Number of Pump Starts OR & ; starts per day could be a
5 | Pump Starts o Analyst diagnose fault and nearest whole -
per day deviation report OE : failing control system or
pass to dispatch as P3 | number

instrumentation




RAMS In Action

In the Return to Service Process
Alarm Condition

Alarm Logic definition & Time Delay
Implementation to give alarm volume
reduction

Alarm Reprioritisation

Work Allocation Return to Service
Alignment between alarm and work Clearer work instructions
priorities Less disrupted work schedules
Improved Alarm Handling/Work

Raising

© Grontmij 2012
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IPC2 /| PRW1 - Project Objectives

Development of the draft Capital Investment Plan

Interim Price Control 2 — IPC2 (2017 - 2018)

Price Review Water 1 (2017 — 2021)

Targeting;

— Evidence based approach to support investment to meet
customer and environmental objectives;

— Asset Condition and Performance assessment based on IW
Asset Policies and Strategies;

— Taking into account IW Strategic Objectives; and

— Ensuring Key Stakeholder and Customer Engagement;

41 Irish Water Programme



Building case for investment

Fact finding
Databook
ANBs

O&M

Data model

¥

Issues/Needs
(Slide 1)

|
'—
|
|
|
|
|
| \ 4
Workshops * Vlalzlselizc;h;t)lons
|
|
|
|
|
|
*
|
|

¥

Statement of
Needs

¥

PCT + Plan
Balancing Tool

Investment

SN

N
<Portfolio Assessment><ntervention Developmen><\leed Identifcatior>



Asset Maintenance

Sustain levels of service to Customers

Operation
Operating assets and
replacing consumables
such as chemicals.

Operational Maintenance
Cleaning lubricating and
repairing assets

Capital Maintenance
Refurbishing and replacing
worn out assets or
components

43

Operational Response
Restoring service to
customers and repairing

assets

Assets
(e.g. treatment works,
pumping stations,
sewers and water pipes)
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Base
Service to
Customers

Base
Service to
Customers

Base
Service to
Customers



Water Infrastructure CIP Programmes

National Programmes Major Programmes (Regional)

Water Treatment
Water Conservation

Minor Programmes (Regional)

Lead
SCADA/Telemetry

Leakage Management System
HSQE

Disinfection
Capital Maintenance (Sustain Service) pH Correction
Filtration

Reservoirs and Impoundments :
P Coagulation

Water Treatment Reservoir Refurbishment

Water Conservation

Distribution Water Quality
Meter Asset Management

Source Protection
Pressure Management
DMA Establishment
Mains Rehabilitation

a4 Energy Management
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Customer Engagement: Online Supply and
Service Updates

46

In this Water Quality section you can:

Search for your Water Supply Zone using the search tool below

or by using our map

Learn about the different parameters tested for in drinking

water (microbiological, chemical and indicator parameters)

Access drinking water quality FAQOs

http://www.water.ie/water-supply/water-quality/



http://www.water.ie/water-supply/water-quality/parameters/
http://www.water.ie/water-supply/water-quality/parameters/
http://www.water.ie/water-supply/water-quality/faq/
http://www.water.ie/water-supply/water-quality/
http://www.water.ie/water-supply/water-quality/
http://www.water.ie/water-supply/water-quality/
http://www.water.ie/water-supply/water-quality/
http://www.water.ie/water-supply/water-quality/
http://www.water.ie/water-supply/water-quality/
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Customer Engagement: Online Supply and [z
Service Updates

Customer Registration Water Supply - Billing & Charges -« Help Centre - Latest Alerts

m Gb Essential Maintenance Works - Leitrim  view
on map
South Leitrim Regional Water Supply Schemes
15/06/2015 - 19/06/2015 Planned

Essnetial maintenance works may cuase supply disruptions to

Sup p Iy a nd Service U pdates m Mohill, Kilnagross, Gortnafadda, Kilclare, Drumshanba,

Gorvagh, Kilcoghert, Drumsna, Finnalaghta, Roosky, Aughavas,
Carrick- on-Shannen, Mountcampbell, Jamestown, Leitrim

‘r',’ -l' L_J/L'SEHDWEU T Village, Carrigallen, Newtown Gore and all surrounding areas
. = . .
\ . -~ N 2 stripe | _oud):'el:-rue | FILTER supplied by the South Leitrim Regional Supply schemes,
- ! ]
M'\‘f‘“ I | qu{:ww ’JJ’J‘:/ Alert Type Works are scheduled to be carried out at 08:30am on
‘;_'“ f“ | A e \ 15/06/2015 and have an estimated completion time of
— | 4 ||I /.-/ \ All alerts - 05:30pm on 19/06/2015.
\ J / IlliEI - 7 \
— L Ballindozley N County
Ny AN ‘ @ Burst Water Main - Dublin e or e
" . 'fmf,,aai"/f-— “hocg All counties N Tallaght ~ 13/06/2015 © Unplanned
7}] 4 ,‘C \3 _‘_l Riverids o Repairs to a burstwater main may cause supply disruptions to
- !f E“"’"‘ﬂf--- I T <’: CCAD Tamarisk Avenue and surrounding areas in Tallaght, Dublin 24,
g H?_'ﬁ'af J'Er’h':-re "~ - SEARCH
_,_,-(:’_’ _S’x:r i { ‘_\ Currn
Bared = unien ksland ™~ ~
[ TR -
s ™ ~ MAP ICONS
! )
larinpridae Lia"ecnliylz 6 Boil Water Motice - -
¥ \
e Ive Information updates
Kilzalgar ’ o Informational
\,
SN
o\ @ Nesworkincident « Alert: Outage/Boil Water et
meE N ert. Vutage/bol ater etc.
o S .
Doorus | . 0 Pollution
‘-.
Fizqay sharz I k! S . .
i tart: 08:30am on 15/06/2015
Spme /J I:)‘n Water Outage ar . . a O n
¥ N T T et Labane
< 1 R M

« End: 05:30pm on 19/06/2015

« Areas affected:
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Customer Engagement: Online Supply and
Service Updates

11 Drinking Water Parameters

2015 2014

Unit
el
e w1 00ml
Number of Samples
P CountiMo.
- per 10 litre
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Simple Explanatory notes
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Trihalomethanes

Trihalomethanes (THMs) are a
chemical parameter and are
typically formed by the reacton of
chilorine (used to disinfect the
water) with natural organic
substances in the water. The limit
for THMs in drinking water is
100pe/. For a full definition and
explanation of rihalomethanes,
=Ni  please visit our parameter page.

=t all drinking water guality results 5

Samples Taken Exceedances

82 o
62 o
24 0

\ o
82 o
82 o
E o
62 o
62 o
2 o
110 o

=i ihmitted tnthe HSE 2nd whers the swreerdanrn

Mot
Applicable

Y]

UISCE

EIREANN : IRISH

WATER

% of Samples
within
Exceedance
Limit

100%

100%

100%:

100%
100%
100%
100%
100%

100%

100%




Thank You!

Mark Macaulay

Water Supply Strategy Lead
mmacaulay@water.ie
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