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Background



Value of Performing 
Assessment
• Detect deterioration and foresee 

needs

• Prioritize future renewal activities

• Develop living plan

• Facilitates coordination with 
planned upgrades and 
expansions



Maintenance 
Delivery

Sound Planning Involves Answering a Set of Questions

What do I own? When 
installed?

How much physical life 
remaining? What are the 

repair costs?

How likely to fail? 
What are 

the consequences 
and risks?

What maintenance 
actions should be 

performed? 
How frequently?

Maintenance 
Prioritization

What actions provide the 
most near-term or long-

term value?

Deliver internally? 
Outsource? 

Small project?

Maintenance 
Actions

CIP 
Development 

and 
Implementation

Project 
Prioritization

Project 
Development

Risk
Assessment

Condition / 
Performance/ 

RUL Assessment
Asset Inventory

What are the near-term 
projects? What are the 
long-term investment 

needs?

How well does project 
align with organizational 
objectives? Which are 
the best investments?

Should I repair or replace? 
Should I combine them with 
other assets into a project?



Alternatives 
Analysis

Portfolio 
Optimization

Maintenance 
Delivery

Maintenance 
Prioritization

Maintenance 
Actions

CIP 
Development 

and 
Implementation

Project 
Prioritization

Project 
Development

Risk
Assessment

Condition / 
Performance/ 

RUL Assessment
Asset Inventory

Investment Planning is Key to Improved Coordination

Rate 
Development

O&M & Capital 
Budget

Renewal 
Forecast

Needs Identification Program Delivery



Planning Goals and Objectives 
Drive Assessment Strategy Planning Goals & 

Objectives
• Drives Overall 

Assessment Focus, 
Level and Methods

Asset Hierarchy & 
Classes

• Assessment Level can 
Vary by Asset Type and 
Criticality

Data
• Code-Based

• Linked to Process 
Location or Asset

Project Scoping

Project Placeholders

Utility

Facility/Plant

Unit/Process

System

Sub-System

Equipment Unit

Asset

Capital 
Projects

Project Scoping

Project Placeholders



Assessment and Planning Can Be Performed at Different 
Levels and Serve Different Purposes

Process Level
• Identify Rehab Needs at the Process Level
• Characterize Programmatic Trade Level Improvements

• Process/Mechanical – Process optimization, system replacements
• I&C – System upgrades
• Electrical – Support system needs

• Support Analysis of Facility Planning Alternatives

Asset Level
• Provide Detailed Data on Specific Assets as Needed
• Investment Action Coordination

• Capital Assets
• Maintenance Assets

• Refine Rehab Project Scoping and Cost Estimates

Water Treatment, Water Reclamation, Off-Site
Facilities (Pumps Stations, Tanks, Wells, etc.)

MVRWRF, PVRWRF, SJRWRF, TVRWRF

Preliminary, Primary, Secondary, Tertiary,
Disinfection, Solids, Site, Buildings, etc.

Headworks, Primary Clarifiers, Sedimentation 
Tanks, Thickening, Digesters, Site Zones, 
Specific Buildings, etc.

Pump Assembly, Aeration Panel Assembly, Clarifier 
Assembly, Collector Drive Assembly, etc.

Pump, Motor, Valve, MCC, etc.

Roll Up

Drill 
Down

Business 
Category

Plant

Process 
Category

Unit 
Processes

Assemblies

Maintainable 
Items

Roll Up                                              Break Down

Civil/Site
Instrumentation

Electrical
Mechanical

Structural



Desktop/Age

Data Collection Level of Detail Linked with Level of 
Confidence Necessary to Achieve Planning Objectives

Rating Staff Input

Desktop/Age Visual Performance Non-Destructive

Desktop/Age Multi-Criteria Low Effort Performance 
Eval

Low Effort 
Non-Destructive

Desktop/Age Multi-Criteria Higher Effort 
Performance Eval

Higher Effort 
Non-Destructive

Low Effort 
Non-Destructive

10%-25% of 
At-Risk Assets

5%-10% of Critical, 
High-Cost AssetsAll Assets/Systems

Increasing Level of Effort / Level of Confidence / Cost of Acquiring Information

Rapid 
Assessment

Multi-Criteria 
Assessment

Detailed 
Evaluation



Scale Data Collection to Meet Needs and Reduce Cost

Desktop/Age Rating Staff Input

Desktop/Age Visual Performance

Increasing Level of Effort / Level of Confidence / Cost of Acquiring Information

10%-25% of 
At-Risk AssetsAll Assets/Systems

Rapid 
Assessment
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Data 
Collection



Design Assessment Structure to Meet Objectives, 
Organize Data and Speed Data Collection
Structure levels become pulldown field in assessment form

Business 
Category

Plant

Process 
Category

Unit 
Processes



Create Assessment Criteria to Standardize Assessment 
and Improve Ability to Analyze Data

Condition

Performance

Reliability

Obsolescence

Ratings

Alkali Silica Reaction
Cracking
Rust Staining
Spalling

Corrosion
Thermal Damage
Installation Concerns

Corrosion
Noise
Temperature
Vibration
Piping Condition
Maintenance Access
Usage

Electrical & 
Instrumentation Mechanical

Structural

Potential Failure Indicators

Operational

Safety

Security

Actionable

Issues



Conduct Pre-Inspection Interviews with Facility Staff to 
Identify Emergent Issues and Focus Assessments

Coordinate
Pre-Assessment 
interviews with staff allow 
for coordination of 
inspection days and what 
staff is required to be on-
site

01
Identify Issues
Interviewing operations  
to identify areas and 
assets they have 
concerns about prior to 
visiting the sites

02
Document 
Provide assessment 
team with issues 
identified during pre-
assessment meetings to 
factor into assessment 
findings

03



Train Assessment Team on 
Process, Practices and Forms

Once forms are finalized, meet with 
survey teams prior to field assessment 
work 

Review hierarchy, assets, and locations 
the teams will be assessing

Walk through steps of surveying multiple 
“dummy” records to confirm teams are 
collecting all necessary data



Create Assessment Forms Using Mobile Data Collection Tools for Digital Data Capture



Include Photo Capture Protocols as Photos Are 
Extremely Valuable for Evaluation and Cost Estimation

Perspective Photo Close-Up Close-Up Close-Up

When assessing assets in the field, require at minimum:
• One Perspective Photo
• One Close-Up Photo
• Any additional photos that will help during post assessment analysis and 

recommendations
• Capture a photo caption for specific observations or context



Evaluation 
Phase 
Inputs

03
Asset Evaluation 

Database
Assessment Data 
(Asset Registry)

Evaluation 
Decisions

Analytics
(Risk, RUL)

Cost 
Estimates

Project 
Packages



• Problem
• Data stored in multiple locations 

making analysis and reporting 
laborious

• Solution 
• Consolidate assessment and 

evaluation phase data
• Provide means for consistent data 

collection

Centralize Data Collected at Every Step of Assessment 
and Evaluation to Streamline Planning and Reporting

Use this approach for asset health assessment and asset management planning 

Creates one “source of truth”
Becomes compiled data for dashboards and reporting

Evaluation Phase Inputs

Asset Evaluation 
Database

Assessment Data 
(Asset Registry)

Evaluation 
Decisions

Analytics
(Risk, RUL)

Cost 
Estimates

Project 
Packages



Use Data Visualization and Reporting 
to Simplify and Streamline Evaluation 
Phase Decision-Making

Issue

Action

Timing

Cost

Brief statement documenting 
observed issues/deficiencies in 

surveyed location

Recommended actions and 
improvements to address issues

Recommended horizon to deliver 
the action

Estimated cost to deliver the 
action



$

$

Focus Each Step on Transforming Data to Decisions

1,900 surveys
20,000 data points

10,000 images
~900 actions ~160 projects~900 issues ~90 process 

area summaries

Asset Registry 
Data 

Collection and 
Review

Issue 
Identification

Recommended 
Actions

• Type
• Description
• Timing
• Cost

Process Area 
Summaries
• Discipline
• Actions
• Timing
• Cost

Replacement
Rehabilitation
Modifications

Detailed Condition 
Assessment

Safety Issues

Preserve
Repair/Maintain

Project 
Packaging



Project Packaging, Timing and Risk
• Primary strategy – Package actions within facility process areas with similar timing and/or same shutdown.

• Secondary strategy – Package across multiple process areas when improvements have a common work type.
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Data Visualization



Dashboard Audience

Management

High-level content for 
quick understanding 
and communicating

Planners

Tactical decision-
making based on 

rolled-up data

Delivery team

Detailed data on 
individual assets
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Report 
Delivery



Enhance Asset Management Planning Through Digital 
Condition Assessment and Data Visualization

Asset Issues &
Actions 

(SharePoint)

Past 
Assessments

Analytics 
(Risk, RUL) Project Packages

Photos (Azure)

Cost EstimatesEvaluation 
Decisions

Assessment Data 
(Asset Registry)

Evaluation Phase Inputs

Asset Evaluation Database

Plant Mapping

Paginated Reports 
From Database

Project 
Summaries

Project Area 
Summaries

Assessment 
Summaries

Power BI
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Questions
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