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Asset Management Does Not Have to 

Be Complex

Businesslike Management of Assets

Delivering a specified level of 

service to customers and regulators 

at an optimal life cycle cost with an 

acceptable level of risk.



Asset Management 

Drivers and Trends



Typical Asset Management Drivers

External 

Forces

• Regulatory compliance

• Growth and demand

• Pressures from the public and elected officials

Asset Age & 

Condition

• Aging and deteriorating infrastructure 

• Solid justification for capital investments and

O&M programs

Service 

Levels

• Demand for improved service levels and reliability

• Prevention of critical asset failures

Cost 

Efficiency

• Drive to do “more with less” through optimized decisions, 

effectiveness and efficiency 

• Move toward a “businesslike” culture



Current Industry Asset Management Trends

Focus on capital planning, business case development and 

project justification – ensures funding goes to the most critical 

projects and creates transparency

Ongoing CMMS procurement, implementation, enhancement 

and upgrades – large utilities aligning with top tier and 

medium/small utilities with mid-tier vendors with GIS integration

Focus on business intelligence/analytics is growing rapidly –
all industry organizations are focusing on intelligent water systems

Large organizations embracing asset management as an 

organizational model – medium/small utilities focusing more on 

practices and processes within existing structure



Asset and Risk Management Strategy

• Know what assets you own

• Understand their criticality and condition

• Understand their serviceability, remaining life, and 
economic value

• Understand asset performance and failure history

• Identify largest risks and the likelihood and 
consequence of failure

• Have a documented life-cycle strategy for all major 
assets – linked to asset performance and service 
level goals



Typical Asset 

Risk Assessment



Asset Risk – How is it Defined?

Risk is defined as the quantification of the likelihood of failure (condition) 

times the quantification of the consequence of such failure (criticality), 

factoring in any required adjustments for redundancy or risk mitigation. 

Consequence



Condition Assessment – Evaluates Probability of Failure

Performance Condition: current 
and future requirements

• Work order history

• Discussions with O&M staff

Physical Condition: current state 
of repair and operation

• Visual inspection of facility assets

• Evaluate general condition of major 
process equipment and 
infrastructure & major electrical 
equipment

• Discipline-specific review 
(mechanical, electrical, structural, 
HVAC assessments)

• Building envelope evaluation

Condition =  (Physical x W1) + (Performance x W2)



Consequence of Failure – Evaluates Asset Criticality

CoF = ∑(C1 x W1) + (C2 x W2) + (C3 x W3) + (C4 x W4)…

• Expected system-wide 
consequence of failure associated 
with failure of an asset

• Evaluation Criteria:

• Safety / Security

• Level of Service

• Financial Efficiency

• Regulatory compliance

• O&M

• Resilience

• One set of criteria for all vertical 
(facility) assets



Risk Assessment – Prioritizes Assets for R&R

Asset Risk Matrix



Preventive Maintenance Has Evolved Over Time…



…But It Is Still Not As Effective As It Should Be



Risk-Based Inspection & Maintenance Optimization

Visual + Performance + Testing Highest Time + Use + Condition

Visual + Performance Moderate Time + Use

Visual Lowest Time

Inspection Program Criticality Maintenance

Benefits:
• Better estimate of EUL

• Avoid critical failures

• Optimize inventory and resources



Data Analytics Continuum



Data and Key Processes Required to 

Support Asset Management

Reporting

Capital and O&M Planning

Condition Assessment

Work Management

Inventory/ProcurementTracking attributes: date created, 

created by, last edit, etc.

Physical attributes: make, model, 

manufacturer, capacity

Financial attributes: install date, 

historic/replacement cost, effective 

useful life, remaining useful life

Asset management attributes: 

Likelihood of Failure, Consequence 

of Failure, Operational data (SCADA)



Typical Asset Management Systems and Data Flow

Periodic Batch Update

Valid USPS 

Addresses

Equipment

Run-Times

Assets to be 

Inspected

Meter Install 

Svc. Request

Inspection/

Shutoff WO

Customer 

Information

Wetwell and 

Pressure Alarms

Portable 

Equipment

Work Order 

Activity

Assets

Operational 

History

Planimetrics

Rainfall; Pump Runtimes/Starts; 

Station Inflows; Wetwell Levels; 

Discharge Pressures
Service Area Rim 

Elevations and Pipe 

Data
Water 

Consumption

Top Slab Elev.; Pumpstation 

Details; Sewer Backup 

History

Operational 

History

Sample Results

SR, Customer &

Address

CL Analyzer 

Results
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Hydrants and Related 

Work Orders

Provides web based access to 

DPU and City GIS databases

GIS Webmap

Route 

Optimization

A third party service providing address validation

Valid USPS Addresses

:

:

Experian QAS
Address Validation

Manages backflow preventer inventory and 

associated annual inspection activity

Inspections

:

:

Backflow Preventors

:

:

Tokay
Backflow Preventer Mgmt.

Sites

:

:

Sample Results

:

:

Manages the acquisition, analysis, and reporting of 

laboratory sampling activity.

Sites

:

:

Nautilus LIMS
Laboratory Information Mgmt. System

Addresses

:

:

Provides data access and reporting tools for 

SCADA data

SReports
SCADA Reports

Pumpstation Locations

:

:

Portable Gensets/Pumps

:

:

Shelter Locations

:

:

Uses a map to display the operational status of 

portable generators and pumps

Station Status Map

A suite of tools that assists in determining the capacity 

status of collection basins within the sanitary sewer system

Rain Gauges

:

:

Pressure Gauges

:

:

HRSD Treatment Plants

:

:

SCAP/CB
Sewer Capability Assesment Pgm/Collection Basin

Records the pulling of meters from inventory

Meter Checkout
(PURRS.net)

Provides the ability to enter events and extract 

historical data

SSO Events
(PURRS.net)

Enables users to report flow test results as well 

as retrieve historical data

Hydrant Flow Tests
(PURRS.net)

Enables users to report hydrant defects as well 

as retrieve historical data

Hydrant Defects
(PURRS.net)

Enables recording and reporting of monthly 

wholesale meter consumption

Wholesale Meters

Provides data access and reporting tools 

using laboratory sample data

PULab
Public Utilities Lab Program

CGIS GIS
Geographic Info. System

Streets

:

:

Buildings

:

:

Parcels

:

:

Geography

:

:

Manages the acquisition and storage of geographical data for 

the City.  Does not include DPU assets.

Raw Water Assets

· Lake Gaston

· Stumpy Lake

Water Assets

· Mains

· Laterals

· Meter Pits

· Pumpstations

· Tanks

· Hydrants

· Valves

· Backflow  Preventers

Sewer Assets

· Mains

· Laterals

· Cleanouts

· Valves

· Manholes

· Fittings

· Pumpstations

DPU GIS
Geographic Info. System

Manages the acquisition and storage of geographical data for DPU.

Customers

· Customer ID

· Name

· Billing  Address

· Contact Info

· Service Location

Billing/Payment Transactions

· Date 

· Account

· Transaction Type

· Amount

Service Locations

Meter ID

Location

Accounts (~135,000)

· Customer

· Service Location

· Account Status

Consumption

:

:

Meter Read Routes

· Meter List

· Sequence

Read Schedules

:

:

Managers customer account and billing information

Banner CIS
Customer Information System

Assesses system inflows and develops 

corresponding hydrographs

CAPE

CCTV Inspection 

Results

Assets

Real-Time Operational Values

:

:

Monitoring Points

:

:

SCADA
Supervisory Control and Data Acquisition

Operational History

:

:

Monitors system status and provides controls over same.

Inventory

:

:

Purchase Orders and Requests

:

:

Fixed Assets

:

:

Vendors

:

:

Project Accounting

:

:

Employees

:

:

InSite FIS
Financial Information System

Installed 

Meter Info

WO Activity & 

History

Consumption

Manages meter reading activity

Routes

:

:

Consumption

:

:

Schedules

:

:

RADIX
Meter Reading

Documents

:

:

:

FileRoom EDMS
Electronic Document Mgmt. System

Sewer Service 

Delivery Point

Consumption

Sample Location

Lat/Long

Pumpstation 

Names

AMS
Alarm Management System

Alarms

:

:

Tracks Alarms and Associated Response 

Activity
Response Log

:

:

Manages the acquisition of data associated 

with CCTV inspection for sewer mains, 

manholes and service lines

Neztek

Pumpstation Efficiency Test Results

:

:

Reported Data Quality Issues

:

:

Analyzes SCADA operational history and reports suspected 

problems; enables users to report problems; tracks issue resolution.

DAP
Data Assurance Program

Defect Histories
Flow Test 

Results

Report  

Defect

Report Test 

Results

Affected Assets

:

:

Tracks permitted digging activity

PIP
Permit Information Program

Scanned Documents

:

:

Map 

Background

Manages meter-related dispatch activity

MIDAS
Meter Issue Dispatch and Account System

Meter Dispatch Activity

:

:

Personnel (Radios)

:

:

Customers

· Account number

· Service address

· Meter #

Addresses and 

Meter Numbers

Analyzes meter routes and read activity and 

recommends improvements

MARS
Meter Account Reading Schedule

Routes

· Meter List

· Sequence

Consumption

:

:

Schedules

:

:

Customers and 

Meters

Service ID; GPIN; 

Schedules; Routes

Meter Box ID

This database instance is the 

same one used to store 

SCADA data

Service Orders

:

:

A repository for miscellaneous datasets used 

at DPU

SSO Events

:

:

General Purpose 

SQLServer Database

SCADA History

:

:

Meter Checkout History

:

:

Wholesale Meter Readings

:

:

Calculates sewer flows on a per parcel basis for 

use in master planning.

SAMPIS
Service Area Master Plan Info. System

Pump Curves

:

:

PR Approvals

Stock Withdrawn

Goods Received

New PRs and 

POs

Active Work Orders

:

:

Work History

:

:

Inventory

· ~6000 items in stock

· Items issued to bureau, 

not WO

Maint. Staff

:

:

Hansen CMMS
Computerized Maint. Mgmt. System

Non-Mapped Assets

:

:

Mapped Assets

:

:

Manages asset data, with focus on associated maintenance activity.

PRs/POs

:

:

Manages manhole inspection activity and 

calculates condition scores

Manhole Inspect. Pgm.

Calculated Condition

:

:

Inspection 

Results

Manhole List

SCADA
Web Server

Operational History

:

:

Provides read-only web access to 

SCADA operational history outside of DPUs 

firewall

Wetwell 

Depth

LEGEND

Integration Point

Web-Based 

Application

Mapping Capability

Project oversight system enabling project 

managers to manage project schedules

PPATS
Project Planning and Tracking System

Projects Status

:

P
O

R
T

A
L

S
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O
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L
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Assets
Proposed Data 

Flow

Consumption As-Is Data Flow



Streamlined Data Analysis and Integration

R&R PLANNING

CIS

RATE PLANNING

SCADA
Customer 

Complaints

Asset Risk, 

LCC & EUL

CMMS

FMIS

GIS

LIMS

MANAGEMENT

REPORTING & 

DECISION SUPPORT

HYDRAULIC 

MODEL



It’s Not a Data Gap…It’s a Fact Gap!

The amount of 
information managers 
are dealing with each 
day is increasing 
exponentially, but the 
resources available to 
sort, scrub, and analyze 
the data are decreasing.

• Amount of data 
generated is growing 
by 50% each year (IDC)

• Storage costs 
decreasing: $600 –
cost to buy a hard 
drive that can store all 
of the world’s music!

Utilities are experiencing a “gap” between the quantity of data they are 
generating and the resources available to collect, collate, and analyze it.



What Do We Do with All the Data?

IDG conducted a recent survey of over 200 IT 
leaders throughout all industries in the U.S.

Is it only about capturing more and more data, or is it 
about making more, better, and/or faster decisions?

of IT decision makers 
said that their users 
report feeling 
overwhelmed by 
incoming data and 
information

said the influx of 
data has delayed 
decisions because 
they didn’t have the 
right tools to 
manage it

IDG Enterprise, 2015



Learning from Other U.S. Industries

* Survey of 450 Data Scientists and Business Analysts, 
Executives, IT Application Managers – in a wide range 
of industries; research sponsored by Cloudera, SAS, 
SAP, and other vendors



The Data Analytics Continuum

HINDSIGHT INSIGHT FORESIGHT

5. Data Analytics

6. Business intelligence/decision support

7. Knowledge sharing 

8. Performance reporting & visualization

1. Data capture

2. Data validation

3. Data curation (storage, query, transfer)

4. Data integration

Descriptive Diagnostic Predictive Prescriptive

What

happened?

What’s

happening?

Why is it 

happening?

What will

happen?

When will it 

happen?

What can I 

do about it?

• Reports • Dashboards, KPIs, 
Trend Tools

• What process 
conditions are creating 
the situation?

• What other factors are 
causing the anomaly?

• Machine-learning 
algorithms

• Cross-functional 
context applied to 
process data 

• Predict failures with 
equipment or process 
problems in the future 
with considerable 
lead-time

• Change the process 
operation

• Change the operating 
plan, maintenance 
schedule

Last Decade Emerging and Future



Machine Learning and 

Asset Failure Prediction



Typical Predictive Analytics – Asset Lifecycle Models

• Build a life-cycle model 
of each asset type

• Calibrate the model 
with actual failure data

• Highlight statistical 
deviations and 
anomalies and make 
corrections to the 
models



Predictive Analytics Based on Machine Learning



Standard SCADA System

• Flow Rate

• Pressure

• Level

• Temperature

• Analytical parameters 
(e.g., pH, CL2 residual)

• Indicators

• Hand switches

• Programmable controllers

• Computer systems

• Communication networks

• Valves and gates

• Pumps

• Chemical feeders

• Blowers

• Mixers

• CMMS

Primary Sensors / 

Measurements Secondary Instruments Final Control Elements



Patterns of Failure



Anomaly Identification



A Signature Library Can Be Created



Machine Learning Extends the Prediction Horizon

• Initiate EAM action

• Make process adjustments

• Make inventory adjustments

• Order parts



Observations

• Machine learning in the water 
industry is here to stay

• Traditional asset planning and 
risk management are necessary

• Machine learning and predictive 
analytics can prolong asset life

• Result = Increased Savings! 
(OpEx and CapEx)
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