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= |ntegrated risk and cost modelling in the Water Utility Sector
— Craig Mauelshagen

= Prescriptive analytics in the Water Utility Sector
— Gary Ashby
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Most Water Utilities now have a formal risk management capability
Challenge now is to leverage real value from those risk management activities
Systemic
Dynamic
Objectives orientated
Forward looking
Integrated
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Visualising our risks Scenario analysis

What if....

This asset fails

Interest rates go up

Flooding becomes more frequent
Demand falls

We get more dry summers

MRS MY P

Represent uncertainty Integrated into optimisations

i . Probability (frequency) and impact
‘ e | Vil etk calculated outside EO and incorporated
Cash Flow at Risk into model solves. Model then suggests
Outperformance at optimal way to operate given this risk. For

Risk example impact of cold winters.
Distributable
Reserves at Risk
RCV at Risk
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Facility Location Resource VG
1 Fac_SewageTr ! ABERFORDISTW ABERFORDVSTW )te r
2 Fac_SewageTr : ACKLAKMSTW ACKLARMSTW
3 Fac_SewageTr i ACKWORTHISTW ACKWORTHISTW
4 Fac_SewageTr i ACORNS BACK LN/STW ACORNS BACK LN/STW
5 Fac_SewageTr | ADWICK/NG 2 STW ADWICK/NOD 2 STW
-] Fac_SewageTr i AGDEN RESERVOIR/STW AGDEN RESERVOIR/STW
T Fac_SewageTr | AIREDALE/STW AIREDALE/STW
8 Fac_SewageTr ; AIRMYN/STW ARMYMNISTW
9 Fac_SewageTr ; AIRTON/MNO 2 STW AIRTONING 2 STW
A 10 Fac_SewageTr ; ALDBROUGHISTW ALDBROUGHISTW
11 Fac_SewageTr ; ALDFIELIVSTW ALDFIELDSSTW
12 Fac_SewageTr : ALDWARK BAY HORSEZ STW ALDWARK BAY HORSERZ STW
13 Fac_SewageTr | ALDWARK BOAT CLUB/STW ALDWARK BOAT CLUBISTW
14 Fac_SewageTr : Aldwarke/STW AL DWARKESTW
15 Fac_SewageTr ! ALTOFTSISTW ALTOFTSISTW
16 Fac_SewageTr i AMPLEFORTH VILLAGE/STW AMPLEFORTH VILLAGE/STW
17 Fac_SewageTr | APPERSETTISTW APPERSETTISTW
18 Fac_SewageTr i APPLETON LE MOOR/STW APPLETON LE MOORS/STW
19 Fac_SewageTr | APPLETON WISKE/STW APPLETON WISKE/STW
20 Fac_SewageTr i APPLETREEWICKISTW APPLETREEWICKISTW
21 Fac_SewageTr i ARRATHORNE/STW ARRATHORME/STW
22 Fac_SewageTr : ASENBY/STW ASENBY/STW
23 Fac_SewageTr : ASKHAM BRY ANISTW ASKHAM BRY ANSTW
24 Fac_SewageTr ; ASKRIGGISTW ASKRIGGISTW
25 Fac_SewageTr ; ASSELBYISTW ASSELBYISTW
26 Fac_SewageTr ; ASTWITHISTW ASTWITH/ISTW
27 Fac_SewageTr i ATWICK/ND 2 STW ATWICK/MND 2 STW
28 Fac_SewageTr ! AYSGARTH FALLS/STW AN SGARTH FALLSISTW
29 Fac_SewageTr ! AYSGARTH WORE MILL/STW AN SGARTH % ORE MILLISTW
30 Fac_SewageTr | AYSGARTH YOUTH HOSTEL/STW AYSGARTH YOUTH HOSTEL/STW
3 Fac_SewageTr | AYSGARTH/STW AN SGARTH/STW
32 Fac_SewageTr : BAGBY/STW BAGBYISTW
33 Fac_SewageTr | BAINBRIDGE/STW BAINBRIDGE/STW
= 34 Fac_SewageTr : BALBY/STW BALBYISTW
35 Fac_SewageTr | BALDERSBY ST JAMES/STW BALDERSBEY ST JAMES/STW
// ‘L.\_‘\ 36 Fac_SewageTr ; BALDERSBY/STW BALDERSBYISTW
:_-lw ; ;L A ..1 al| 37 Fac_SewageTr : BARLBY/STW BARLBY/STW
38 Fac_SewageTr ; BARLOWISTW BARLOW/STW
39 Fac_SewageTr : BARMBY BANKFIELDVSTW BARMBY BANKFIELDVSTWW
40 Fac_SewageTr ; BARNBURGHISTW BARNBURGHISTW
41 Fac_SewageTr i BARR LANE/STW BARR LANE/STW
42 Fac_SewageTr | BARSEY GREEN/STW BARSEY GREEN/STW

43 Fac_SewageTr

BARTON LE WILLOWWISTW

BARTON LE WILLOW/STW

44 Fac_SewageTr

BARWICK IN ELMET/STW

BARWICK IN ELMETISTW

45 Fac_SewageTr | BEAMSLEY/STW BEAMSLEY/STW

45 Fac_SewageTr i BEARSWOOD GROVE/STW BEARSWOOD GROVE/STW
47 Fac_SewageTr i BECKWITHSHAW/STW BECKWITHSHAW/STW
43 Fac_SewageTr : BEDALE/STW BEDALE/STW

45 Fac_SewageTr i BEEFORDVSTW BEEFORDNSTW

50 Fac SewaoeTr : BEGGARINGTON/STW BEGGARINGTON/STW
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Financials summary CM

Scenario

Financial - summary s T

Scenario
300. Base
Av. Cost to Serve [Z] 301. Raw Water Colour I.
[1 302 Mo Atbest WTW
[[] 303. Dry Demand & Abst..

Base Scenario
300. Base

.
Heat Map Scenario
l [[] 301. Raw Water Colour .

[Z] 302. No Albert WTW

RiskPosition

Risk Through Time - Comparing Risk 302. No Albert WTW vs. 300. Base O Pre-treatment risk
Petiod @ Base Case freated risk

Impact_ W Risk scenario

VL L M H Risk through Time Scen..
i () 301. Raw Water Golour .
(8) 302. No Atbert WTW

[Heat Map - Comparing Risk 302. No Albert WTW vs. 300. Base

=2

Probability

=
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Risk Dashboards:

Risk Swrmmary Lashonand

Strategic Risk Dashboard 1Py Trlirses
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Past Present Future

We know
what has

happened. A
Do we always
know why it Cause

happened? Relati

Hindsight
(data)

Drives Data
Requirements

Data & .
-.....Analytics Analytics

ble
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Analytics Definition Evolution of Questions
'y A
Optimisation "What's the best that can happen?" inti
P PP Prescr_l ptive Now what?
' Analytics 4 What is going to happen?
Predictive Modeling "What will happen next?" 4 What dowe do?
4 What are the implications?
@ Forecasting/extrapolation "What if these trends continue?" L
1 RS Predictive Why?
E . _ __ A e Analytics 4 Why did it happen?
z Statistical analysis Why is this happening?
=X
Q
E Alerts "What requires action?"
@
o
E Query/drill down "What exactly is the problem?" B
S Descriptive What?
Analytics 4 What happened?
Ad hoc reports "How many, how often, where?"
Standard reports "What happened?"
>

Sophistication of Intelligence

Source: Competing on Analytics: The Science of Winning (Davenport [ Harris)
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= Deployment of leading 3 | s sy
edge Risk & Analytics YOrGIIENater o
SOftwa re (EO) Strategic Applications:
= Development of i Sea Strategi Wholssle
H H ;Bﬂﬁgzzzioguppon 4 Njoﬁnﬂal Striteg i
integrated model suite — srp @Y [Froject Crystal Objeciive:
. .s?;ﬁ;en;f;::ms: Leakage To create a risk & cost modelling
to tackle multiple  Cortion Sty odel | Copabilty forKeida, |

= Metering Strategy

challenges e

* Severe Weather

Tactical Applications: Waste Waste
= Consultant support to Wiler Water Wt Wae
+ AMP6 Capital Optimisation Tactical Tactical Infra Non-Infra
+ AMP6 Serviceability Strategy Tactical Tactical
devel op Mo dels & YW « AMPS SIM Strateay Model  hiodel Model Model
(5yr, monthy) (Syr, monthly)

(5yr, monthly) (5yr, monthly)

Waste Water

B e R S |

colleagues

Operational Applications:

" Wide range of strategic, = o Sudge

Op;f;t’:' al HRIVER Supply

1 1 Operational Applications: ‘ Tactical / Chain
taCtI Cal & Op eratlo nal = Tanker Scheduling U Operational Operational Work Package

Model Model

ALBIC)

“ En hance & Integrate Taking res_pons'\bilit¥fortl~s§ E
YW Model Landscape “

applications
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Financial & Business Planning
Asset Management & Operations
Risk Management

Water Processes
Waste Water Processes
Customer & Stakeholder Management

Operational
Tactical
Strategic
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Future Business Challenges

PR19

Challenging out-performance targets & sustaining the gains
Our strategic ambitions remain

Process improvement & governance

Data improvement & governance

Managing within an increasingly complex business environment
Competition & realising future commercial opportunities
Improved decision making
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= Qutput driven

= Embedded

= Thought leading

" Innovative, technology & commercial

= True partnering, really work to understand the business

"= Focus on sustainable client value creation






