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Why this issue is Important
= Laurens van der Tak, Jacobs, Vice President, Americas Director for Water Resilience

Building Resilience: Understanding the Risks

= Clare McAuliffe, Principal, Treatment & Resources, Integrated Planning,
Melbourne Water

= Craig Clifton, Global Technology Leader, Resilience and Climate Change, Jacobs

Adaptive Asset Management

= Abby Crisostomo, Thames Estuary 2100 Strategic Asset Management Lead,
Environment Agency

= Richard Windsor, TEAM2100 Asset Management Lead, Jacobs
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Defining Resilience...

Resilience is the ability to anticipate and resis
the effects of a disruptive event or trend,
minimise adverse impacts, respond effectively,

maintain or recover functionality, and adapt in
a way that allows for learning and thriving.




Water Utility Resilience

Disruptive events Minimise Impacts Adapt, learn
& trends and thrive

B e e Adaptive actions

Climate change
Cyber attack
Aging Infrastructure

Recognise the
opportunity
‘Build back better’
Share learning

Continuity of
Operations Plans
Response and Recovery
Safety
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Enhancing Life and Liveability

Building resilience:
understanding the risks

Clare McAuliffe, Principal, Treatment & Resources,
Integrated Planning, Melbourne Water

Craig Clifton, Global Technology Leader, Resilience and
Climate Change, Jacobs




An Overview of Melbourne’'s Sewerage System

= System established in 1890s to protect
public health and the environment for the

3 @
people of Melbourne s y-o
= Melbourne Water: Western .3
— Provides “bulk” wastewater services to retail
water businesses

— Operates two large wastewater treatment
facilities - Western and Eastern Treatment
Plants

— Maintains trunk sewer network

= Sewerage system services
— Population of ~5 million -
— Urban area of ~10,000 km? (~4,000 sq mi)
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Melbourne Sewerage Strategy

3 SEWERAGE
@, STRATEGY

Current sewerage system } Future resource recovery system

Protect public health and environment

Enhance

Collection
' public health
and
> Recycling environment

A vision to transform the current sewerage system identity from a linear, waste
disposal system to a fully-circular, resource recovery system where public health
7 and the environment are enhanced for the benefit of Melbourne’'s community




Imperatives

Melbourne is changing rapidly:

- Population changes, urbanisation, climate change

- Increasing likelihood of disruptive events

- Decisions are required to renew/build sewerage infrastructure

Affordability of water and wastewater (and other utility) services is
critical to government and pricing regulator

Going beyond just ‘least cost’ solutions and just enough, just in
time decisions:

— Removes the ‘shock absorbing’' capacity of the system
— Reduces future options
- Increases long-term cost

Continuing with BAU will erode system resilience and create risks
that are not fully understood, explicitly disclosed or adequately
considered

Incremental change will not meet the scale of future challenges or
capture opportunities associated with the vision for the sewerage
system

| DANGER - AERATED WATER |
e REDUCED BOUYANCY =71

DO NOTENTERWATER (5
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What would a resilient system look like?

= Prepared for, able to withstand and
then recover and learn from
disruptive trends or events

Period of
regulatory change

= Change toward desirable outcomes eraptive event

can be achieved |
Period of changing

P

= Opportunities can be taken-up emvironmental

performance expectations
Resilience gap

= Changing system performance
objectives continue to be met

Safe operating space: operating | _ _ == ==
range that provides acceptable
system performance  y

Systems with low resilience adapt
slowly through periods of change
and may not fully recover from
disruptive events

[

/ » Time

Resilient systems can prepare for Performance of resilient systems

anticipated changes and respond may be impaired by unanticipated

before or as they occur disruptions — but learn and adapt
quickly



What would a resilient system look like?

= Ability to persist, adapt or transform at any = Including resilience will increase the safe

given point in time operating space
= Build on the strong culture of risk = Focusing on risk alone will narrow the safe
management and extend this to resilience operating space as we focus on maintaining

the status quo

Persistence é
Change within Responds to Status quo

the identity anticipated and

L=

of a system experienced P
change k‘%
Best practice

Adaptation
Prepares for and

Transformative enables response Next practice
to anticipated

change that leads -
and unanticipated

to a different :
Transformation system identity | Changes New Identity f’ 9
B
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Resilience Risks

RR#1 (Baseline infrastructure provision): risk of not meeting BAU service or performance
requirements and operating within safe operating space

Single component (#1A) or multiple
interconnected component (#1B) failure

Risks from emerging trends or specific disruptive
events (#1C; e.g. climate change, population

modes growth, contaminants)

RR#2: Interconnected component & system limit risk. Risks that arise when infrastructure and
processes are operated outside defined environmental, regulatory &/or operational limits

RR#3: Risk/opportunity cost of not delivering long-term strategy, including features and functions
required in future from sewerage system

#4 Risks that are unforeseen or not adequately or readily anticipated
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RR#1: BAU risk management —
providing infrastructure to meet
current and anticipated
regulatory obligations and
customer service requirements

RR#2: Arise when interconnected
system limits are approached or
exceeded without recognition

RR#3: Opportunity cost from not
delivering on long-term strategy

RR#4: Risks that are difficult to
foresee or anticipate and rely on
organisational resilience



What are the benefits of adding resilience to risk?

= Creates a broader systematic view Y
. ™ Total N ! — /,""' Limit - Ambient Air .."~.\
= Allows us to acknowledge the inherent 1 Conys00 ‘ G
complexity and inter-dependencies in Limit e "
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A case for change?

— Lower initial cost - as risk responses

are deferred 400
- Reduced long-term economic value as valoe withrelatvehighdertamty |l
risks come home to roost 55 b ’
imeframe
— Higher uncertainty of outcomes t
= Transformation path: 5 —
. .o T 2020 2030 2040 2050 2060 2070
— May have higher initial costs »
— Building resilience provides better  _200 S -
long-term value and improves Socomer

certainty of outcome
-400

» Five-year regulatory pricing reviews
may not capture the bigger picture
until it's too late
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Poll Question #1




TEAM210 Environment J a co b s Challenging today.

I LW Agency Reinventing tomorrow.

From Risks to Resilient
TEAM2100 Adaptive Asset =
Management Approach ’

Abby Crisostomo, Environment Agency, Strategic Asset
Management Lead, Thames Estuary 2100, UK

Richard Windsor, Jacobs, Asset Management Lead,
TEAM2100, UK




Flood Risk in the Thames Estuary

= 1953
= 100 deaths

= 30,000 people evacuated

= QOver 50,000 acres of land flooded (7,000
residential/industrial)

= 2020
= Thames Barrier & 350km of defences

= 1.3 million people live in areas of tidal
flood risk and benefit from defences

©Jacobs 2019



What is at Risk?

1.3 m £275bn 300 km+ 167 km 51 railway 35 tube
people of property of roads of railway stations stations

EATEORR

400 16 4 world 8 power 55km?
schools hospitals heritage sites stations designated habitat

' ke ™
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Future Flood Risk If No Action Is Taken

2030

2080

2170
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Thames Estuary 2100 Plan

= Established 2002 and published 2012 after extensive
consultation with partners and stakeholders.

= Sets out a strategic approach to tidal flood risk
management for London and the Thames Estuary to the
end of the century and beyond.

= Takes an adaptive approach to managing rising sea levels
by developing Adaptation Pathways.

= Promotes a riverside strategy approach to ensure that
future changes to the riverside take place in a planned
and integrated way which maximise the potential
environmental, social, cultural and economic benefits.

©Jacobs 2019



Aims of the Thames Estuary 2100 Plan

R 2

Manage the risk of
flooding to people,
property and the

environment

Protect the social,

1regtye

ssnannel)

Ensure sustainable and
resilient development in
the floodplain

-

Enhance and restore
ecosystems, maximise

cultural and
commercial value of
the tidal Thames, Adapt to the challenges benefits of natural
of climate change floods

tributaries and
floodplain



Adaptive Pathways

The Plan takes an adaptive pathways approach to managing flood risk and climate resilience,
recommending that the proposals it makes are adjusted as the climate changes and we develop
our understanding of the impacts.

| Om | 1m | 2m | 3m | 4m
Improve Existing Thames Barrier .
and raise ds. defences Optlon 1
T

Over-rotate

Thames Barrier

and restore

interim defences Flood storage, improve Thames

Existing : ]

system Barrier, raise u/s & d/s
Raise Flood storage, over rotate Thames
Defences Barrier, raise u/s & d/s defences

BN  Flood storage, restore
intern defences
New Barrier & Raise Defences Opt|0n 3

ma New Barrier with locks

—>
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Challenges for Delivery

1970s Interim defences during the construction e
of the Thames Barrier

1928 Flood and subsequent 1930 Flood Act
i = S I [ § T
= |
Late 19th century update to Flood Act

L0 L
fpi———




Strategic Asset Management Approach

1. Understand connection between health of assets
and when intervention is needed

2. Improve how we collect information about the
defence system

3. Optimise how defences are maintained/repaired to
extend their life

4. Ensure we adapt for future defence raising when
defences are replaced

5. Enable defences to be raised, setback, retreated, etc.
at the right time

Make sure that all of the above
is done on assets that we don't
own or maintain

Make sure that all of the above
maximises opportunities for
sustainability, environmental
improvement, greening, etc.




TEAM2100 Continual Improvement and Resilience
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Performance

Business Strategies

= Emergency
Preparedness

= |nnovation
=  Maturity Assessment
= Certification

= Risk Management

©Jacobs 2019



TEAM2100 Continual Improvement and Resilience

The ‘New Normal' Challenges in times of financial uncertainty
= A new focus on emergency operations and remote working
= Depressed economy and business function

= Pressure from customers to be more sensitive to costs and
affordability

= Need to optimize and fund capital projects amid changing priorities

= Staffing challenges, including illness / forced absence among staff
plus decisions about short-term and long-term personnel needs

= Change in customer demand for services and forced shutdowns of
offices and facilities

= New operational efficiency, performance, and service delivery
imperatives

= Supply chain disruption

Implementing social distancing best practice at

a TEAM2100 site in Central London
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Applying Tools and Strategies

Proven Approaches & Tools Help Manage the New Risks

Approaches that can help make informed decisions amid current uncertainty include:

Short-term and long-term demand Strategic planning
and financial forecasting

Systems for financial planning and

Scenario planning delivery analysis
Programmatic and work planning Risk and performance management
Prioritization and decision analysis Change management, training, and

business process improvement

26
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TEAM2100 Maturity Assessments — Value Proposition

“I've seen it first hand. You gather up a diverse group
of employees, put them in a room and allow them to
discuss and ultimately score the assessment
questions. Through this practice, the team gains a
greater understanding of the business processes being
assessed, and a greater respect for the differing
viewpoints from each team member.

It's real...paradigms shift and momentum for real
change begins.”

Andrew Pearce, Deputy Director -
Asset Management, Environment Agency
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Industry Collaboration - Organizational and Asset
Management Benchmarking

Focus Areas:

28
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Strategy & Planning Facilitated Workshop

Finance & Decision-Making

_— PrE'
Workshop
Meeting

Life Cycle Delivery

Information & Systems Reporting

Organization & People

Risk & Resilience

(CE1)
Closure
Plan/
Roadmap

Re-
Assess

Implement

Cr
9ss-functiona\ *©

Organizational Report

Industry Report TEAM2100
Leading Practice Conference m&.
Peer Exchanges Environment
LW Agency
Assessment
Networking
Improvement

WATER SERVICES

ASSOCIATION OF AUSTRALIA
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Industry Collaboration- Business Process Improvements
Utility Analysis and Improvement Methodology

Business Processes Describes Major Features
= Who is involved in the business process LEAN Six Sigma
(swim lanes) 19 participating utilities

- Work flow (sequence paths of activities) Research and Develop “To Be” processes for:
What decisions need to be made (and by whom) CIP Delivery (TEAM2100 Lead)
= What resources (e.g. time, staff, equipment) = Asset Management Planning (TEAM2100 Lead)

are needed = BCE/CIP Prioritization (DC Water Lead)
= The metrics impacted by the process

TEAM2100

[WAPPPRVEY i P

= Enterprise Risk (Portland Water Lead) ,
@ Environment
A

= What data is required to execute work and Agency

make decisions = Change Management

= Qrganization Culture vacobs

= Where (in what systems) the required
data resides = Workforce Development

Finalize “To Be" Prepare Implement
Process Model Improvement Plan Improvement Plan

29 ©®Jacobs 2020

Develop “As Is” ~ Conduct “To Be”
Process Model  Workshop




Industry Collaboration - Maintenance Excellence

The UPTIME ELEMENTS Framework by

J— Upt“-nE Elements — | ReliabilityWeb is an Industry Framework

hnical Activities

~— Leadership —— F— Business Processes TE 2 1 00
Reliability Engineering Asset Condition Work Execution Leadership
ACM Management EM Management LER} for Reliability
&w&lﬁw mana%uhem
In

= Training & Networking
Ak [ A = Peer Conferences
B | e = Maintenance Excellence Maturity Assessment
Pi G .
g | o = Chartering OR
= Implementation Pl?/\gs

strategic asset

~—— A Reliability Framework and Asset Management System™ — b8

Reliabilityweb.com’s Asset Management Timeline

Operate
Business idua
m Ma.‘ntain
Modify/Upgrade IM
Asset Lifecycle TEAM2100 Average

Maturity Scores
Reprinted with permission frm MetexpressUSA Ine. d/b/a Refiabilityweb.com, Copyright © 2016-2017. All rights reserved. No part of this eaphic may be reproduced of tramsmitted in asy foem of by any means without the prisr express written consent of NetexpressUSA Inc. Uptime®,
Reliability®, Certified Reliability Leader™, Reflabilityweb.com®, A Reliability Framework and Asset Management System'™ and Uptime™ Blements™ are trademarks

trademarks of Netexps Inc_ i the LS. and several other countries.

reliabilityweb.com - maintenance.org - reliabilityleadership.com

ODR MR
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Tools and Strategies Applied - Risk Management

Risk g
Identification

Program Risks
Project Risks

Operational Risks

TEAM2100 Major Asset Risks

Risks Include

= Securing partnership funding
in medium term

Risks identified during workshops
are evaluated in relation to other
risks; filters highest risks through
use of consequence and likelihood
matrices.

Assessment
= Significant weather event

= Third party owned asset
interventions

Program Risk Register
Prioritize program risks and finalize
risk register; identify mitigations and
risk owners; develop action plans
and metrics; monitor and report
status; updates for new risks and

actions to be managed.
©Jacobs 2020
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TEAM2100 Tools and Strategies Applied — Collaboration,
Diversity, Innovation

Align organization, culture, tools and processes to future strategic direction

= Insights workshops - Reformer
fostering diversity

= Positive challenge - ‘zones
of uncomfortable
discussion’

= Leadership example, team
empowerment

[
=]
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= Staff rotations across our
organizations

= Interchangeability - best
person for the role

Helper
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Results of Adaptation in Application across TEAM2100

= Improved decision-making (MODA, Prioritization,
updated Strategic Asset Management Plan, Process
Improvements)

= Implementing AM Improvement recommendations;
leading practices

= |SO55001 AM certified — focus on world class journey

= Over £30m of efficiencies recorded to date == TochFe

'V e
LAY

= 300+ innovation ideas submitted, over 50 implemented

= Zero lost-time incidents since day one — over 1.5M hours

= Team Innovation Award from Institute for Asset Management

33 ©®Jacobs 2020



Poll Question #2




Thank youl!

Questions & Answers

" b Challenging today.
\’aco S Reinventing tomorrow.




