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What is Advanced Asset Management?
An enhancement of the traditional asset management framework that adds digital skillsets and 
technologies, focuses on total expenditures and considers assets beyond the physical infrastructure. 
These elements work together to optimize spending decisions, reducing the infrastructure funding gap 
while maintaining assets at an acceptable service level.

Growing 
Investment Gap

Affordability 
Concerns

Aging 
Workforce

Changing 
Regulations

Drivers for Change
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Get ahead of rising costs

3

Public spending on Capital and O&M Investments, 1956-2016.  Source: Bluefield Research using U.S. Congressional Budget Office data.

Water and wastewater capital needs vs. historical investment

Sources: American Society of Civil Engineers, U.S. Congressional Budget Office, Bluefield 
Research
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Are utilities equipped to cover costs?

Assessment of a utility’s ability to cover the full cost of providing service currently and in the future. 
Source: American Water Works Association.. 

Water and Wastewater Monthly Bills for Largest U.S. Cities by
Population Served, 2012-2019. Source: Bluefield Research.
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The costs of acute shocks are rising

August 19, 2021 5Billion-Dollar Disasters: Number and Cost of U.S. Weather-Related Disasters, 1980-2019. Source: National Centers for Environmental Information.
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Maturity of asset management programs vs. regulation and market 
structure, globally

Sources: Bluefield Research
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Increasing Regulations 
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Traditional Asset Management (limitations)
• Focused on physical infrastructure
• CAPEX for repair and replacement prioritization
• Historical data and snapshots
• Relies heavily on industry standards

Advanced Asset Management (enablers)
• Focused on total assets, incl. people
• TOTEX optimization
• Real-time data streams
• Continuously learns - utility specific

Traditional vs Advanced Asset Management
What’s enabling progress?

Advanced 
Asset 

Management

Advanced 
Technology

Innovative 
Cultures

Intelligent 
Water
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Physical Infrastructure vs Total Asset Focus

Physical Infrastructure Total Asset Focusvs
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Capital Investment Planning vs Totex Expenditure Planning

Capital Investment Planning Total Asset Investment Planning

Prioritization Optimizationvs
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Historical data vs Real-Time Data

Historical Data Real-Time Datavs
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Looking 
Beyond           
the Surface
The foundations of tech 
we experience everyday 
are being applied in the 
water sector

Self-Driving Cars 
and Planes

Virtual Assistants

Product 
Recommendations

Data Readiness

Visualization

Machine Learning

Digital Twins

Edge Processing

Artificial Intelligence
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Leveraging Tool to Support Investments

Collect 
Offline

CMMS

Data Profiler

R&R

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjVmfij26HeAhVH7VMKHQDbAusQjRx6BAgBEAU&url=https://azure.microsoft.com/en-us/services/power-bi-embedded/&psig=AOvVaw2LWzBVxmAe4l5pfN-0DTGi&ust=1540561037725238
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjVmfij26HeAhVH7VMKHQDbAusQjRx6BAgBEAU&url=https://azure.microsoft.com/en-us/services/power-bi-embedded/&psig=AOvVaw2LWzBVxmAe4l5pfN-0DTGi&ust=1540561037725238
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjVmfij26HeAhVH7VMKHQDbAusQjRx6BAgBEAU&url=https://azure.microsoft.com/en-us/services/power-bi-embedded/&psig=AOvVaw2LWzBVxmAe4l5pfN-0DTGi&ust=1540561037725238





Analytics 101 Visualization:                                        
Walk before you Run

WHAT & HOW
Less raw data, more insight
Many applications for simple 

dashboard development

BENEFIT
Increase the value of your 
data efforts through basic 

visualization and 
development of 

dashboards
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Data Readiness
• Streamline the process

Define AnalyzeCollect Plan Integrate

14
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Mobile Applications Delivers Fast and 
Accurate Field Data Collection

15

ASSESS:
• Mechanical
• Electrical
• I&C
• Structural
• HVAC

CMMS Database + New Assets in Field
Central Tracking for Data Completeness and Quality

15
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Confidence in Data Collection
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Data Collection Monitoring
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360° Imaging

WWTP 360° Imaging






19

Defensible Vertical 
Capital Planning

Apply Predictive Maintenance 
Techniques
• Vibration
• Thermography
• MCA
• Oil Analysis
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Simulated
Water Main 

Break

N. Valley St.

Legend
Flood Depth 

< ¼ inch
¼ inch - 1 inch 1 - 2 ft.
1 - 3 inch 2 - 3 ft.
3 - 6 inches 3 - 4 ft.
0.5 - 1 ft. > 4 ft.

Elementary School

Church Campus

Highest Risk Pipe Modeling






Analytics 101 Machine Learning:                              
Make Better Decisions

WHAT & HOW
Make ongoing decisions 
based on a data stream

Many algorithm and software 
platforms

BENEFIT
Improve decision making over 

time for various benefits Machine Learning
The ability to improve processing results from 
experience for a specific need.

Fresh Data
Decision 
Process 
(calcs)

Outcome
Evaluate 
Outcome 
(calcs)

Improve 
calculation 
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Better Results

19 August 2021 22



© Arcadis 2021

Defensible Capital Planning
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Ties to Levels of Service
• System-wide Risk
• Failure Rate
• Reinvestment Rate 

Apply ML to Improve LOF
• Improved Failure 

Prediction
• Leverage Model and 

Maintenance 



Analytics 101 Digital Twin:                                                 
A Way of Working

WHAT & HOW
Multiple levels

Starts with a virtual representation 
of an asset

Many types of digital twins

BENEFIT
Enhanced Management of Assets

Improved Workforce Safety & 
Enablement

Fit-for-Future Monitoring

Digital Twin
Interoperative services that can function together to deliver an 
immersive environment to plan, analyze, design, construct,  
operate, and maintain an asset throughout its lifecycle.
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3D Scanning
• Single scanner can complete scan of entire building in 

a day.

• Scanning Process 
– Number of scans per room is based on size and 

amount of equipment or conflicts
– Scanning equipment cannot see through 

equipment
– The greater the quantity of scans the greater the 

quality of scans
• Captures down to 1” or smaller (conduit, small 

diameter piping)
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Defensible Vertical 
Capital Planning
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Risk Assessment to Balance Totex
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Leveraging Analytics
• Analytics is the use of data to deliver insight & support 

better decision making

• Analytics is a combination of mathematics & statistics, 
data techniques and advanced algorithms to quantify and 
predict performance, risk, condition, service, cost & 
revenue with rich data visualization to communicate 
insight

August 19, 2021 28
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Advanced asset management CAPEX savings forecast, 
2019-2030

Source: Bluefield Research

Advanced asset management OPEX savings forecast, 
2019-2030

Source: Bluefield Research

Potential Totex Savings from Advanced AM in US

August 19, 2021 29

Over 17B in CAPEX alone
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Dashboards Provide Internal Information
KPI:  % Proactive (PM/CM) - Time

• Formula:

• Data gathering process: CMMS

• Update frequency:  Continuously through CMMS.  Initial display will be 
quarterly, with ability to provide a specific time frame

• Historic data requirements: 4-5 years

• Target: WERF 2014 Research Report “Leading Practices and Key 
Performance Indicators for Asset Maintenance” cites Toronto Water as best 
practice case study: Their goal is 75% planned to 25% unplanned work 
orders.

• Drill-down capabilities for PM vs CM by location and Supervisor.

• Visualization type:  Radial for the top level, and then scorecard for next level

30

% 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 =
𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃

𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 + 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅

Top Level

Drill Down
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Are We Meeting Our Prev. Maintenance Targets?

31

Business Visualization
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What Assets Consume Our O&M Dollars?

32

Business Visualization
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50% Reduction in Pump Station Corrective Maintenance Cost

33

• PM/CM is an effective 
leading indicator

• CM costs fell sharply as 
PM/CM ratio increased

• CM cost fell almost 50% in 
three years
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Maintenance Lagging KPIs Inform CAPEX Planning

34
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Dashboards Support Data Gathering for Decision Making

35

LOS: Maintain or 
improve water system 
current asset system-
wide condition and risk

KPI Lagging: 
Percent of Work 
Orders completed

KPI Leading:
Pipeline inspection 
program completion

35



Large Program/CIP Management

19 August 202136
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Asset Management to CIP Execution

• How are projects identified?
• Master Plans / Modeling
• Feasibility Studies
• Plant Studies
• Failures
• Complaints

• How is the portfolio of projects tracked?

Identify the Universe of Potential Projects

• What are the drivers for your organization?
• Funding and Sources
• Capacity
• Condition

• Who provides input on the priorities of projects?
• What scenarios provide the most value?

Prioritize the Projects against Business Drivers

• Who is responsible for approving projects?
• What process does a potential project go 

through to be approved?

Approve Projects by Key Stakeholders

• How are costs and schedules controlled? 
• How are updates communicated? 
• How is information shared? 

Execute Projects and Provide Updates

CIP

© Arcadis 2020 Tools for CIP Planning 37
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Project Tracking
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What Stakeholders Are Being Impacted?

39
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Optimization of Project Portfolio
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Optimization of Project Portfolio
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Improving the Journey
Do’s Don’ts

• DO recognize the value of your organization's 
human assets and capital, and involve them in 
asset management and investment decisions

• DO prioritize and optimize full lifecycle TOTEX 
costs (i.e., CAPEX + OPEX) when making asset 
management and investment decisions

• DO incorporate real-time asset condition and 
performance data into maintenance programs, 
and leverage predictive analytics tools (e.g. AI, 
ML) to inform decisions

• DO supplement your organization’s workforce 
with trained data scientists and analysts to help 
you unlock the potential of advanced, digitally 
enabled asset management

• DON’T base your organization’s asset 
management and investment on physical linear 
and vertical assets alone

• DON’T make asset management and 
investment decision on the basis of upfront 
CAPEX costs alone

• DON’T wait for failures, or rely on industry 
standard assumptions or asset age alone, to 
determine which assets to prioritize for 
maintenance or replacement

• DON’T rely on traditional utility skillsets alone to 
confront the challenges of 21st century water 
and wastewater infrastructure operations and 
asset management

August 19, 2021 42



© Arcadis 2021

Digital water companies are flooding the market

19 August 2021 43

Digital Water Companies by Year of Founding. Source: Bluefield Research
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Thank you for attending!

19 August 2021 44

o 330 515 5687
c 330 990 2726
e Kevin.Slaven@arcadis.com

KEVIN SLAVEN
Asset Management Practice Leader

Learn more by visiting:                                              
www.arcadis.com

Learn more about building a fit-for-future utility 
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