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Five Core Questions of Asset Management

Creating Your Asset Inventory

Condition Assessments

Consequences and Likelihood of Failure

Risk Based Capital Improvement



1. What is the current status of my assets?

2. Which assets are critical to providing those services?

3. What is the required sustainable level of service?

4. What are the best O&M and CIP strategies?

5. What is the best long term funding strategy?

EPA’s Five Core Questions



Asset Management 
is a continuous 

process



Creating Your Asset Inventory

• First step – gather all 
existing paper/digital 
information for a 
desktop analysis

• GIS-based inventory 
structure preferred 
for horizontal assets
• sanitary sewer 

collection system

• drinking water 
distribution system

• municipal separate 
storm sewer systems



Creating Your Asset Inventory

• Record as much attribute 
information as you have 
time/budget for
• GPS location of manhole, valve, 

hydrant, outfall (a requirement!)

• Year of installation

• Diameter or size

• Material

• Rim/invert elevations

• The cost is in locating assets for 
the first time and driving from 
place to place!



Asset Inventory

file:///C:/Users/lml/Desktop/Bethlehem Collection System GIF Annimation 2018.09.20 (ID 1582757).gif


Condition Assessments

• Condition scores are a key aspect of 
asset management best practices

• Use/create a quantitative scoring 
system (we recommend a condition 
score out of 10)

• To make future data processing 
easier, enter data into a Microsoft 
Excel spreadsheet or Access 
database, if self performing; if hiring 
a contractor, specify the same

• Make sure the data is consistent, use 
drop-down menus when appropriate



Condition Assessments

• Condition scores are a key aspect of 
asset management best practices

• Use/create a quantitative scoring 
system (we recommend a condition 
score out of 10)

• To make future data processing easier, 
enter data into a Microsoft Excel 
spreadsheet or Access database 
format, if self performing; if hiring a 
contractor, specify the same

• Make sure the data is consistent, use 
drop-down menus when appropriate

• National Association of Sewer Service Companies (NASSCO)
• Pipeline Assessment and Certification Program (PACP)
• Manhole Assessment and Certification Program (MACP)
• Lateral Assessment and Certification Program (LACP)

• A defect code and associated score is recorded from which 
a composite score for the asset can be further calculated

• This type of inspection is more involved and costs more
• Not applicable to all buried pipelines



The Dilemma:

“I only have budget to perform 

condition assessments on a portion 

of my system, where do I start?”



Condition Assessments 

• No field based condition 
data yet? Take a step back 
and create a condition 
score for each asset based 
on:
• the estimated installation 

date

• design life of the asset
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Likelihood of Failure

Adjusted Remaining Useful Life (RUL)

𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑅𝑈𝐿
= −0.125 ∗ 𝐶𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛 𝑆𝑐𝑜𝑟𝑒 + 0.75

∗ 𝐸𝑈𝐿 + 𝑅𝑈𝐿

Likelihood of Failure (LoF)

𝐿𝑜𝐹 =
𝐸𝑈𝐿 − 𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑅𝑈𝐿

𝐸𝑈𝐿
∗ 10
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Consequence of Failure

• The consequence of failure (CoF) score illustrates the consequences 
to the functionality of the system, the community, and the 
environment if that asset fails

• Create a more objective scoring rubric based on defined categories:

• Weight each category and calibrate results with municipal staff

• Pipe shape

• Size

• Material

• Depth

• Critical Facilities Being Served

• Proximity to Structures

• Pressure Zone

• Proximity to CSOs/SSOs (if applicable)

• Accessibility to Repair/Traffic

• Other unique or critical aspects of the 
system



Consequence of Failure







Risk/Criticality Analysis

• Brings together the consequence of an asset failing and the likelihood that 
it will fail

• Puts assets on a level playing field and makes it easier to compare “apples 
to oranges”

• Allows for a prioritized ranking based on the knowledge of the asset today

Consequence 
of Failure 

Score   

Likelihood of 
Failure Score   

Risk 
Score



Risk Based Inspection Prioritization







Risk Based Capital Improvement Plans

• After assets have been inspected/televised, use the risk score to begin 
prioritizing key project areas

• Use the score as a guide, not the final say
• Only a percentage of pipe on a particular road might end up on the high risk list, 

however, it may make sense to replace the pipe along the entire road

• When applicable, keep in mind other near term construction projects (sewer, 
water, stormwater, gas, paving, etc.) to avoid duplicating restoration costs

• When applicable, take a multifaceted approach to repairing or replacing 
pipe, line pipe or repair manholes/catch basins when feasible

• As conditions change, make sure to update your data appropriately to 
make your plans as accurate as possible
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Questions?
Thank you!
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