The University of Texas at Austin } // h
S m a rt e r S C a n S | “[*  [Root Intrusion
) W I Grade 3] AS

Stronger Drains: « = -

Revitalizing Resiliency Through Al Driven Stormwater\?,_. :
Infrastructure Assessment at UT Austin

June 16,2026 | Nueces Basin Summit in Portland, TX

Sarah West and Blaine Laechelin El FREESE

‘NICHOLS




Presenters

Sarah West, PE, CFM Blaine Laechelin, PE, cFm
Stormwater Project Manager Stormwater Project Manager
Sarah.West@freese.com ibl@fr m

.; FREESE
B :NICHOLS


mailto:Tanu.Kulkarni@freese.com
mailto:Steven.Rhodes@freese.com

Project Team

TEXAS

The University of Texas at Austin

Scott Wiedeman
Sr. Program Manager — UEM

E FREESE
B :NICHOLS

Tom Jay Steven
Heinemann Scanlon Rhodes
Project Manager Senior Advisor Asset Management

Lead

Tanu Julia
Kulkarni Glasgow
Asset Management Financial

Professional Management Analyst



UT Austin’'s Stormwater Infrastructure
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- Project Background & Objectives

g 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:

EE Review and validate the CCTV defects database
& 3% Quantify structural and operational defects

B Develop a prioritized, planning-level improvement recommendation

*UEM: Utilities and Energy Management Department’s Mechanical Distribution Department E‘EREESE 'w I E: x AS
gy g P P Il:NIcHOLS & L DAL



Project Objectives

Review videos of inspected storm drains

) SewerAl
Document the damage and any functional issues
PHASE 1 G FREESE
(completed) :NICHOLS

Prioritize repairs based on collaborated criteria

= ldentify repair alternatives for drains requiring repairs
PHASE 2
(future) o,

=1 Provide high-level cost estimates for various repair alternatives
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. Inspection Volume

g5 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

= FREESE = FREESE h—
Vision
*Output: *Develops and Executes
*Adopts NASSCO PACP -Defects Prioritization Framework
*Shares Data with FNI *Feeds Data into SewerAl *Locations *Provides Prioritization *Makes Improvement
*505 CCTV Videos *Grades / Severity LU 30 Decisions (Future)
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Why choose SewerAl over manual review?

12007 1208 12048 12M0 12011 1212 12113 12014 12115 12118 1 0 Days
Upload Pending 0 OLF
Uploaded 14 OLF
AutoCode Running 78 3,981 LF
AutoCode Complete 413 42,596 LF
In PIONEER 505 46,877 LF

XN 46,870 LF of storm drains inspected

232,100 minutes (35 hours) across 505 CCTV videos
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SewerAl AutoCoding of Footage
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. Improvements & Prioritization Logic

CC TV Inspections

Decision Material, Size, Improvement

Parameters Shape Defect Quantity Defect Severity Type

5 J

Framework Prioritization

Improvement ., ,, Point o
S Vionitor Clean - N Open Cut
| ypes nepair :
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Decision Parameters
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assets are circular
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Decision Parameters

Decision Material, Size, Defect Improvement

Defect Quantity Defect Severity

Parameters Shape Type Type

A total of ) GRADE 4 AND 5: PACP OPERATIONAL DEFECTS
3.896 O&M HE 14% Defects are
and structural Grades4or 5
defects were )
reported THERRE 168 - Operational
/ ||II||TT';‘;::::::: 626 - Structural

Defects are graded 1 GRADE 4 AND 5: PACP STRUCTURAL DEFECTS
ﬁ to 5 based on
severity

(c{=o[- 8 Definition
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100
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) The most significant defect grade

Significant defect grade
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Moderate defect grade
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Minor to moderate defect grade
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Sample Defects

Decision Material, Size, Defect Defect Quantity Defect Severity Improvement

Parameters Shape Type Type

Structural
Defects
03:563 19.05:23‘*
Surface Damage Reinforcement Surface Damage Broken (B)
Projecting (SRP) Reinforcement Visible (SRV)
F Sep 18,2023 1-16:56 AM Up MH: STMH 1290 AUSTIN DFF
AU_ST!N 1 DownMH.STMH 1218 ST HH 1904 -> ST MH Q; ~
14 Pipe: STMH 1219 ST MH 1218 Downstream - Circular 36ipch
Operational = T
Defects

Line Left (LL), Line Right (LR) Point Repair Patch Obstruction Intruding Through Deformed Rigid (DR)

Patch Defective (RRPD) Wall (OBI) En Q\ECEIEELES ' TEXAS
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 Critical Decision Variable

Pipe size

—

Major >=4
structural structural

defects defects?
found?

Presence and quantity of Grades

4 and 5 structural defects >=2

localized
major structural
defects?

Proximity of Grades 4 and 5
structural defects

UT UEM Prioritization Coordination

« Coordination informs critical decision variables
* MS4 permit compliance

« Stormwater conveyance performance
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. Improvements Decision Tree

PACP

Inspections
Database

491 Pipes

\YE][e]g >=4
structural structural . : CURED-IN-
defects o — PLACE PIPE
found?
1 2 Pipes (0.4%)

>= 2
localized

Debris POINT or structural FULL OPEN
CLEAN < REPAIR Qe > cur
6 Pipes (1%) 106 Pipes (22%) 7 Pipes (1%)
Legend
No — 352 Pipes (72%) 18 Pipes (4%)
tes em—p> PARTIAL R iGiols
SIORIIENR OPEN CUT
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Clean Improvement

-l A

PACP structural
Inspections defects
| Database

found?

Debris
found?

{77444

6 Pipes (1%)
Legend @
Decision Logic:
No =l The pipe has debris but is
Yes ey structurally sound, so only
cleaning is needed. EI ';\I':(I.'Elfgfs TEXAS
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Point Repair Improvement

Major >=4
PACP structural structural

Inspections defects defects?
Database e

POINT
REPAIR
106 Pipes (22%)
Legend D ecis(on Logic: 15 Crossbores Observed ‘
No e The pipe has fewer than 4 (3 Party Coordlnatnon)
Vo significant structural defepts B 07~ e _{mmn
’ that are more cost-effective to - —
repair individually. E. ';,'EEEEES TEXAS
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& Full Open Cut Improvement

Major

PACP structural structural
Inspections defects
Database found?

localized

SRP major structural 2 FULL OPEN
— defects? CUT
7 Pipes (1%)
Legend . . .
Decision Logic:
No el The pipe has over 4 major structural
Ves el defects and 2 localized defect clusters,

making replacement more cost-effective. El Ii\IIEEI-IIEgII.ES TEXAS
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Partial Open Cut Improvement

F .""I‘ ‘U; ik ) ; ‘.' . .\‘]:
Major >=q ' #,, Sl i
PACP structural structural | . | f 2 (G
Inspections defects il <))
Database found? ' ~ES
\ |

[ e On 2

pE
localized

major structural
defects?

Legend Decision Logic:
o The pipe is under 24" and has over 4 18 Pipes (4%)
significant structural defects with up to 2 FREESE
Y | E
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CIPP Improvement

PACP
Inspections
Database

Major
structural
defects
found?

\ST MH 1907 <- T MH 1908

Legend

No e
Yes q

CIPP Example

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

CIPP.

p i
structural
defects?

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

CURED-IN-

PLACE PIPE

2 Pipes (0.4%)

SRP 4SRP
e\
rRP - SRP
s:v ’ X
@

SRP

/

RPPD ' OBI
[ ]
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. Improvement Prioritization

Point Repair Medium, 20

Ta keaways Monitor, 35

Partial Open Cut, 18

= Enabled data-driven, cost-effective
prioritization

Point Repair, 106

\ Point Repair High, 71
\ CIPP, 2
Clean, 6

Full Open Cut, 7

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

Point Repair Low, 15

= Over 70% of assets are assigned as — Improvement Count of Length
. . Inspections Surveyed (LF)
Monltorl ng 1 Large Diameter Full Open Cut 5 795
) ) 2 Large Diameter Partial Open Cut 12 1,081
= Recommended priority levels (1-6a & 7) 3| Lorge Diameter PP _ 2 1238
. t t
should be addressed in the near future 5T Small Diameter Partial Open Gt ; s
ba High Priority Point Repair 71 8,677
m 297% Of assets assigned as Point Repair 6b Medium Priority Point Repair 20 2,063
. 6C Low Priority Point Repair 15 1,808
(UEM target prOJeCt) 7 Cleaning 6 313
3 Monitoring 352 30,022

Total 491 46,870
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. Lessons Learned

Data collection inspection team is key

If inspection videos don't identify the

. . Inspections Count %Total

start and stop points with a known 4 Manped to an asset in GIS o1 2 0
. . - e n in .
attribute (like a MH), it's difficult to
. . . . # Unmappedto U/s or D/s MHs 117 23.8
identify where the issue is located.
Want to be able to link the problem areas
to a location in GIS.
Total 491 100.0

If don't have any GIS data, as part of
the inspection service, they can also
develop the community's GIS
information
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Large Diameter Parti b =t
High Priority Point Rej

180 LF 12" VCP
Small Diameter Partial Open Cut

74 LF 15" VCP 315 LF 24" RCP
Small Diameter Partial Open Cut High Priority Point Repair

23 LF 15" RCP
High Priority Point Repair

=115

78 LF 24" RCP
High Priority Point Repair

90 LF 18" RCP
High Priority Point Repair

95 LF 15" RCP
High Priority Point Repair

190 LF 18" VCP
Large Diameter Full Open Cut

152 LF 12" RCP
High Priority Point Repair 100 LF 18" RCP
High Priority Point Repair lf'

)

. 132 LF 18" RCP
42 LF 14" RCP o Large Diameter Partial Open Cut

High Priority Point Repair

191 LF 24" CMP

143 LF 18" VCP
High Priority Point Repair

337 LF 18" RCP .
Large Diameter Full Open Cut Large Diameter Full Open Cut

68 LF 15" DIP
Ny Clean

Thank you
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