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UT Austin’s Stormwater Infrastructure

Collects 52,000 gallons 
of rainwater annually

Over 30 research 
projects have been 

conducted

Features 26 rain 
gardens and bio-
retention areas

UT Austin has maintained its 
own Phase 1 MS4 permit from 

the TCEQ for over 15 years

Manages 315 acres of 
drainage area on 

campus

Works with regional 
and city partners

Source: https://sustainability.utexas.edu/news/managing-deluge-urban-creek



Project Background & Objectives

 UT Austin’s stormwater infrastructure is maintained by its UEM*

 In 2023, UEM's contractor conducted CCTV inspections of the storm sewers

 The UEM retained Freese and Nichols, Inc. to:

 Review and validate the CCTV defects database 

 Quantify structural and operational defects

 Develop a prioritized, planning-level improvement recommendation

*UEM: Utilities and Energy Management Department’s Mechanical Distribution Department



Project Objectives

Review videos of inspected storm drains

Document the damage and any functional issues 

Prioritize repairs based on collaborated criteria 

Create GIS features of observed defects and repair prioritization

Identify repair alternatives for drains requiring repairs

Provide high-level cost estimates for various repair alternatives

PHASE 1
(completed)

PHASE 2 
(future)



Inspection Volume

 UEM inspected the Main Campus in 2023

 491 storm drain assets (conduits only) inspected

 46,870 LF of storm drains inspected

 2,100 minutes (35 hours) across 505 CCTV videos



Methodology

•Shares Data with FNI

•505 CCTV Videos

•Adopts NASSCO PACP

•Feeds Data into SewerAI

•AI-enabled Computer 
Vision

•Output:

•Defects

•Locations

•Grades / Severity

•Develops and Executes 
Prioritization Framework

•Provides Prioritization 
Outcomes to UEM

•Makes Improvement 
Decisions (Future)



Why choose SewerAI over manual review?

• 46,870 LF of storm drains inspected

• 2,100 minutes (35 hours) across 505 CCTV videos

10 Days



SewerAI AutoCoding of Footage



Improvements & Prioritization Logic

Decision
Parameters

Improvement 
Types

Framework

Assessments

Material, Size, 

Shape

Defect 

Type
Defect Quantity Defect Severity

Improvement 

Type

Monitor Clean
Point 

Repair
Open Cut

Prioritization

CCTV Inspections



Decision Parameters

Decision
Parameters

Material, Size, 

Shape

Defect 

Type
Defect Quantity Defect Severity

Improvement 

Type
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Size (inches)

69% of 
inspected 

assets are 24” 
or smaller

Materials
97% of inspected 

assets are circular

85% of 
inspected 

assets are RCP



Decision Parameters

Decision
Parameters

Material, Size, 

Shape

Defect 

Type
Defect Quantity Defect Severity

Improvement 

Type

Grade Definition 

5 The most significant defect grade

4 Significant defect grade

3 Moderate defect grade

2 Minor to moderate defect grade

1 Minor defect grade

A total of 
3,896 O&M 

and structural 
defects were 

reported

Defects are graded 1 

to 5 based on 
severity

14% Defects are 
Grades 4 or 5

168 - Operational 
626 - Structural



Sample Defects

Decision
Parameters

Material, Size, 

Shape

Defect 

Type
Defect Quantity Defect Severity

Improvement 

Type

Surface Damage Reinforcement 
Projecting (SRP)

Fracture Multiple (FM) Surface Damage 
Reinforcement Visible (SRV)

Broken (B)

Line Left (LL), Line Right (LR) Point Repair Patch 
Patch Defective (RRPD)

Structural 

Defects

Obstruction Intruding Through 
Wall (OBI)

Operational 

Defects

Deformed Rigid (DR)



Critical Decision Variable

Major 
structural
defects 
found?

>= 2 
localized 

major structural
defects?

UT UEM Prioritization Coordination

• Coordination informs critical decision variables

• MS4 permit compliance

• Stormwater conveyance performance

Presence and quantity of Grades 
4 and 5 structural defects

Pipe size

Proximity of Grades 4 and 5 
structural defects

>=4 
structural 
defects?

Size 
>= 24” 

?



Improvements Decision Tree

PACP 
Inspections
Database

Debris
found?

POINT 
REPAIR

FULL OPEN 
CUT

CURED-IN-
PLACE PIPE

PARTIAL 
OPEN CUTMONITOR

CLEAN

Major 
structural
defects 
found?

>=4 
structural 
defects?

Size 
>= 24” 

?

>= 2 
localized 

major structural
defects?

491 Pipes

6 Pipes (1%)

352 Pipes (72%)

106 Pipes (22%)

18 Pipes (4%)

7 Pipes (1%)

2 Pipes (0.4%)

Legend

Yes

No



Clean Improvement

PACP 
Inspections
Database

Major 
structural
defects 
found?

Decision Logic: 
The pipe has debris but is 
structurally sound, so only 
cleaning is needed.

Legend

Yes

No

 

Debris
found?

CLEAN

6 Pipes (1%)



Point Repair Improvement

PACP 
Inspections
Database

POINT 
REPAIR

Major 
structural
defects 
found?

106 Pipes (22%)

Decision Logic: 
The pipe has fewer than 4 
significant structural defects 
that are more cost-effective to 
repair individually.

15 Crossbores Observed

(3rd Party Coordination)

Legend

Yes

No

 

>=4 
structural 
defects?



Full Open Cut Improvement

PACP 
Inspections
Database

FULL OPEN 
CUT

Major 
structural
defects 
found?

7 Pipes (1%)

>= 2 
localized 

major structural
defects?

Decision Logic: 
The pipe has over 4 major structural 
defects and 2 localized defect clusters, 
making replacement more cost-effective.

Legend

Yes

No
 

>=4 
structural 
defects?

Size 
>= 24” 

?



Partial Open Cut Improvement

PACP 
Inspections
Database

PARTIAL 
OPEN CUT

Major 
structural
defects 
found?

>= 2 
localized 

major structural
defects?

18 Pipes (4%)

Legend

Yes

No

Decision Logic: 
The pipe is under 24” and has over 4 
significant structural defects with up to 2 
localized clusters, making partial replacement 
more cost-effective.

 

>=4 
structural 
defects?

Size 
>= 24” 

?



CIPP Improvement

Legend

Yes

No

PACP 
Inspections
Database

CURED-IN-
PLACE PIPE

Major 
structural
defects 
found?

2 Pipes (0.4%)

CIPP Example
This 30” pipe has several 
major structural defects 
spread across its length, so it 
is more cost-effective to use 
CIPP. 

Decision Logic: 
The pipe, over 24 inches in 
diameter with more than 4 
significant structural defects, 
is suitable for CIPP.

 

>=4 
structural 
defects?

Size 
>= 24” 

?



Improvement Prioritization

Takeaways 

▪ Enabled data-driven, cost-effective 
prioritization 

▪ Focuses resources on high-risk 
stormwater assets while safely 
deferring low-risk segments

▪ Over 70% of assets are assigned as 
Monitoring 

▪ Recommended priority levels (1-6a & 7) 
should be addressed in the near future

▪ 22% of assets assigned as Point Repair 
(UEM target project)



Lessons Learned

• Data collection inspection team is key

• If inspection videos don't identify the 

start and stop points with a known 

attribute (like a MH), it's difficult to 

identify where the issue is located.

• Want to be able to link the problem areas 

to a location in GIS.

• If don't have any GIS data, as part of 

the inspection service, they can also 

develop the community's GIS 

information

Inspections Count %Total

# Mapped to an asset in GIS 221 45.0 

# Unmapped to U/s or D/s MHs 117 23.8 

# With mapped D/s MH 84 17.1 

# With mapped U/s MH 51 10.4 

# With Duplicate U/s or D/s MHs 18 3.7 

Total 491 100.0 
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