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Background

• Combined Sewer System

• Over 70 Years Old

• 24”-132” Diameter

• Segmented Block

• No On-Going O&M 
Program

• Sewer Collapses
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Sewer Collapse
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Inspection  / Rehabilitation 
Methods
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Inspection Divided into 
13 Sub Areas
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Used NASSCo Grading
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CCTV and Physical Inspections

• CCTV

• < 72” Mainline Sewer: Mounted on 
Robotic Platform, IBAK CCTV

• < 42” Main line Laterals

• NASCCo PACP Coding

• Physical 

• > 72” IBAK Man-Cam System

• Laterals (54” and larger)

• NASSCo PACP Coding 
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Area 9 Inspection Results
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Lateral Connections
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Advantages and Disadvantages of Rehabilitation 
Methods Considered
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Advantages and Disadvantages of Rehabilitation 
Methods Considered
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Risk Assessment / 
Investment
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Risk Assessment Evaluations

• Consequence of Failure (CoF)

• Likelihood of Failure (LoF)

• Business Risk Exposure (BRE)
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Consequences of Failure

• Previous studies used a 1-3 score

• Expanded to 1-5  due to wide range 
of  pipe sizes, potential  
consequences
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Likelihood of Failure

• Determination of the Likelihood a failure would occur

• Structural

• Operational

• Rated on a 1-5 Score 
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Structural 
Rankings by 
Business Risk 
Exposure
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BRE Structural Failure Risk Profile: Segments
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Business Risk Exposure- Structural

• Immediate Risk (Red): 8.4%

• High Risk (Orange): 5.1%

• Medium Risk (Yellow): 14.2%

• Low Risk/Main (Green): 69.1%

• Not Inspected 3.2%  

Based on 35,946 LF inspected
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BRE Prioritization of Projects: Structural

• Based on Combined Structural Risk and CoF

• Immediate Risk (Red): 3,035 LF

• High Risk (Orange): 1.817 LF

• Medium Risk (Yellow): 5,089 LF

• Low Risk (Green): 25,000 LF
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Prioritization Using 
Structural Business Risk 
Exposure
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O&M Rankings by Business 
Risk Exposure
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BRE O&M Failure Risk Profile : Length of Pipe
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BRE O&M Failure Risk Profile : Segments
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Business Risk Exposure- O&M

• Immediate (Red): 9.9%

• High Risk (Orange): 4.5%

• Medium Risk (Yellow): 59.3%

• Low Risk/Main. (Green): 23.1%

• Not Inspected (Due to Issues): 3.2%

Based on 35,946 LF inspected
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Prioritization Using O & M 
Business Risk Exposure
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Summary of O & M Cost
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Investment Table
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* Year 1 cost included in CIP Projects



Lessons Learned

• Benefits of a Regular O&M Program

• Challenges in Using the NASSCo PACP Coding for Segmented 
Block Sewers

• Limited Resources 

• Competing Programs (i.e. Wet Weather Program)

• Installation of Laterals

• Spring Line Failure Point
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Next Steps
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Prioritization of CIP 
Projects Using Risk 
Analysis Ratings
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Capital Projects
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O&M Future Laser / 
Sonar /  CCTV 
Inspection Schedule
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O&M Future 
Cleaning Schedule
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