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Agenda

How valuable is Data?

Digital Data Collection

Asset Management Principles

Capital Planning and Forecasting
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The amount of data increases exponentially and 
doubles every 2 years, while…
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1000 Kilobytes = 1 Megabyte
1000 Megabytes = 1 Gigabyte
1000 Gigabytes = 1 Terabyte
1000 Terabytes = 1 Petabyte
1000 Petabytes = 1 Exabyte
1000 Exabytes = 1 Zettabyte

More data has been created in 
the last two years than in the 
entire previous history of the 
human race.

2016

By 2020, about 1.7 MB of new 
information will be created every 
second for every human being 
on the planet.2020Americans consume 2,6 Peta 

byte of data per minute.
2017
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… the cost of computationally power halves 
about every 18 months, …

GalaxyS5 is more than 12x 
faster than Deep Blue, the super 
computer that won against Gary 
Kasparov in chess in 1997

2017

It would have cost $3.56 million 
in 1991 to buy the computing 
power found inside an iPhone 
5S1991

In 1988, an iPad 2 would have 
been the most powerful 
computer in the world.

1988
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Core Concepts of Asset Management

What is the current state of my 
asset?

What is my required level of 
service?

Which assets are critical to 
sustained performance?

What are my best O&M and CIP 
strategies?

What is my best long-term funding 
strategy?

Strategy & 
Organization 

Develop Asset 
Registry

Assess Condition 
and Failure 

Modes

Determine 
Residual Effective 

Life

Determine 
Lifecycle & 

Replacement 
Costs

Set Target Levels 
of Service

Determine Risk

Optimize O&M 
Investment

Optimize Capital 
Investment

Determine 
Funding Strategy

Build AM Plan

Continuous 
Improvement
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Supporting Asset Management Decision-Making
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What stage of an Asset Management 
Plan do you/your community need 
assistance with?

Go to www.menti.com and enter code
66 26 03
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http://www.menti.com/
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Why do we need an AMP?
Annual investment need grown 7-fold since 2000 
(ASCE)

Actual Investment in the water utility sector has 
remained flat

Water and Sewer rates gone up by 31%

However, only 21% of utilities feel they can cover the 
full costs of providing the required level of service

7



© Arcadis 2020

It is not purely technical

Let’s not repeat these as we develop new AMPs

Traditional plans focus only on the 
infrastructure
People and Data are both important 
factors that need to be considered
Relies on historical data- Access to 
data challenging due to silos
Relying on age/time-based 
replacement- accuracy as low as 18% 
in some cases
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Digital Tools for Asset Management 
Plans 

Data 
Profiler

Collect 
Offline 
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Database Profiler (Linear)
completeness consistency

large datasets 

correcting enhancing data

Compatible

GIS functionality 
Data 

Profiler
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Fulcrum (Facilities)
for mobile data collection 

Design custom mobile forms web browser 

fast mobile 
data collection

offline 

Android iOS
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Mobile Data Collection
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Data Collection Monitoring
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360° Imaging

360° Imaging
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Defensive CIP with Funding Strategy
Risk-Based rehabilitation
replacement

GIS

funding scenarios

eForecast

project bundling

RRPS
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Risk Based Capital Planning

CONDITION 
SCORE

CONSEQUENCE
SCOREx REDUNDANCY

FACTORx =

Probability of 
Failure

• Asset 
conditions and 
performance 
standards

Consequence 
of Failure

TBL Criteria
• Economic
• Environmental
• Social

ASSET RISK 
SCORE
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Capital Planning
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CASE STUDIES AND 
EXAMPLES
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Indianapolis Zoo Facilities
Asset Management Program / Indianapolis Zoo, IN

Asset 
Definition and 
Hierarchy 
Development

Risk 
Assessment 
Methodology 
Development

Field 
Condition 
Assessment

Risk 
Evaluation

EUL and RUL 
analysis

Risk and RUL 
based capital 
planning. 

80 Buildings
1000 Facilities assets
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Indianapolis Zoo - Outcomes
£ Provided the Zoo with asset inventory and 

supporting attribute data
£ Developed asset hierarchy, definition, and scoring 

criteria specific to zoo industry
£ Developed a risk-based methodology to support 

capital planning
£ Delivered a defensible CIP to ensure level of 

service to customers and revenue of zoo was not 
impacted by asset failure

P

P

P

P
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Bucyrus, Ohio
Asset Management Program / City of Bucyrus, Ohio 

Small Community Wastewater Treatment and Collection system

Asset Data 
Review – Data 
Profiler

Asset 
Definition and 
Hierarchy 
Development

Risk 
Assessment 
Methodology 
Development

Condition 
Assessment 
and Risk 
Evaluation

Estimated 
Useful Life and 
replacement 
cost estimates

Risk based 
capital 
planning

City has 100 km of sewer pipes
• One Wastewater Treatment 

Plant and three pump stations 
• Approximately 200 assets
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Bucyrus, Ohio - Outcomes
q Right-sized approach for small client

q Trained staff on inventory and condition assessment

q Developed standardized risk methodology

q Roadmap and ongoing support for further program improvements

P
P

P
P
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Steubenville, Ohio
Asset Management Program / City of Steubenville, Ohio 

Small Community Water Distribution system

Asset Data 
Review –
Data Profiler

Asset 
Definition and 
Hierarchy 
Development

Risk 
Assessment 
Methodology 
Development

Degradation 
curves and 
cost 
estimates

Risk based 
capital 
planning

Financial 
Model Rate 
Impacts

City has 150 km of water mains
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Steubenville, Ohio - Outcomes
Outcomes
£ Gaps identified in GIS and critical asset management gaps were closed

£ Risk based capital planning performed for linear assets

£ Capital planning analysis fed into financial model to determine long term 
funding and rate impacts

£ Compliance with state regulations

P
P

P

P

City of Steubenville, Ohio
Financial Planning

Water
DASHBOARD

Manual Rate Adjustments:
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Annual Debt Service

Existing Debt Service New Debt Service
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Fund Balance and Target

Projected Last Scenario Recalled Minimum
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Capital Projects

Water CIP

Percent of CIP Spent:
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o 647-956-5546
e vivek.nemani@arcadis.com

VIVEK NEMANI, P.ENG.
Water and Wastewater Engineer

Thank you for attending!
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