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• Project Background

• Design and Construction 
Challenges

• Key Takeaways
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Trinity River Authority of Texas

• Created by State of 

Texas in 1955

• 25 Board members 

appointed by Texas 

Governor

• 18,000-square-mile 

Trinity River basin
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TRA Northern Region Operating Systems

Wastewater 

Systems

Water 

System

CRWS

DCRWS

MCRWS

ROCRWS

TMCRWS

TCWSPCRWS

UIC
 20

26
 fo

r R
eg

ist
ere

d A
tte

nd
ee

s O
nly

 

Una
uth

ori
ze

d R
ep

rod
uc

tio
n o

r D
ist

rib
uti

on
 Proh

ibi
ted



T
r

i
n

i
t

y
 

R
i
v

e
r

 
A

u
t

h
o

r
i
t

y
 

o
f

 
T

e
x

a
s

Service Area

Trinity River Basin

Central Regional Wastewater System

Junction Box 1020J 

Replacement and 

Improvements

Central Regional Wastewater System (CRWS)

CRWS 

Treatment Plant
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Creek Lake
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Legend

Collection System

Tunnel (JART) 

JB1020J

Flow Direction
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January 2022 

Failure at JB 1020J
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Project Background

• Existing Structure Failure

• Depth Up to 60-FT

• Consolidate Existing Gravity Sewers: 

• Spaghetti Bowl: 24-, 27-, 30-, and 48-inch

• Key constraints: 

• Soils 

• Floodplain 

• Maintaining Existing Operations
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JB 1020J

60-foot depth

JB 1020J

January 2022 Failure 

Project Background
Deep Infrastructure
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Project Background
Spaghetti Bowl

Lift Station (LS_3)

Decommissioned

24-inch PVC
(2014)

27-inch RCP
(1991)

72-inch FRP Tunnel 
(1992)

48-inch PVC
(1998)

JB 1020J

30-inch RCP
(1976)
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Project Background
Existing Structure Failure

UIC
 20

26
 fo

r R
eg

ist
ere

d A
tte

nd
ee

s O
nly

 

Una
uth

ori
ze

d R
ep

rod
uc

tio
n o

r D
ist

rib
uti

on
 Proh

ibi
ted



1
4

T
H

S
T

Mountain 

Creek Lake

LS_3

Decommissioned

24-inch PVC

27-inch RCP

72-inch Tunnel

48-inch PVC

JB 1020J

30-inch RCP

Ja
n

u
a

ry
 2

7
 –

2
8

, 
2

0
2

6

H
e

n
ry

 B
. 

G
o

n
za

le
z 

C
o

n
v

e
n

ti
o

n
 C

e
n

te
r,

 S
a

n
 A

n
to

n
io

, 
Te

x
a

s

Oncor 

Substation
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72-inch Tunnel
(1992)

24-inch PVC
(2014)

36-inch FRP
(2025)

New “1020J”

FRP Fitting

1
4

T
H

S
T

Mountain 

Creek Lake

Legend

TRA Collection System

Tunnel (JART) 

Flow Direction
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• Up to 60-ft depth

• Increased construction 
risk with depth

• Access and safety 
concerns

• Ground water

• Cost and schedule 
sensitivity

Why is Deep Underground 
Infrastructure Challenging?
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Challenge 1 
Large-Diameter Pipe Design

• Deep installation 
requirements

• Existing connections 
dictate grade

• Design in the 
floodplain

• Worker safety 
considerationsUIC
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Challenge 2
Large Structure Design

• Existing infrastructure

• Strategically placed 
manholes

• Custom fitting 
configuration 

• Structural considerations

Discharge MH

New “1020J”

FRP Fitting

Abandoned 

Lift Station
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24-inch FRP24-inch FRP

36-inch FRP36-inch FRP

72-inch FRP72-inch FRP

Large Structure Design
New “1020J” FRP Fitting

UIC
 20

26
 fo

r R
eg

ist
ere

d A
tte

nd
ee

s O
nly

 

Una
uth

ori
ze

d R
ep

rod
uc

tio
n o

r D
ist

rib
uti

on
 Proh

ibi
ted



Underground Infrastructure Conference
Construction. Rehabilitation. Asset Management.  |  Energy Pipelines Construction and Corrosion   

March 4-6, 2025 | Houston, TX

January 27 – 28, 2026

Henry B. Gonzalez Convention Center, San Antonio, Texas

24-inch FRP24-inch FRP

36-inch FRP36-inch FRP

72-inch FRP72-inch FRP

Large Structure Design
Discharge MH

72-inch FRP Tunnel 
(1992)
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Challenge 3
Site Constraint

• Excavation limitations for 
construction and future 
maintenance

• Existing compromised 
shaft

• Oncor overhead electric
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Challenge 4 
Maintaining Continuous Sewer Flow

• Existing service constraints

• SSO risks

• Suggested bypass
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Challenge 4 
Maintaining Continuous Sewer Flow
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Challenge 4 
Maintaining Continuous Sewer Flow

UIC
 20

26
 fo

r R
eg

ist
ere

d A
tte

nd
ee

s O
nly

 

Una
uth

ori
ze

d R
ep

rod
uc

tio
n o

r D
ist

rib
uti

on
 Proh

ibi
ted



Underground Infrastructure Conference
Construction. Rehabilitation. Asset Management.  |  Energy Pipelines Construction and Corrosion   

March 4-6, 2025 | Houston, TX

January 27 – 28, 2026

Henry B. Gonzalez Convention Center, San Antonio, Texas

Construction Overview

• Trench stability and safety risks

• Field modifications

• Survey control and tolerances

• Sequencing of deep pipe and manhole installation

• Contractor and inspection coordination

UIC
 20

26
 fo

r R
eg

ist
ere

d A
tte

nd
ee

s O
nly

 

Una
uth

ori
ze

d R
ep

rod
uc

tio
n o

r D
ist

rib
uti

on
 Proh

ibi
ted



January 27 – 28, 2026

Henry B. Gonzalez Convention Center, San Antonio, Texas

Site Constraints

Discharge MH

New “1020J”

FRP Fitting

Abandoned 

Lift Station
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Large Diameter Pipe and Structure 
Construction

January 27 – 28, 2026

Henry B. Gonzalez Convention Center, San Antonio, Texas
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Large Diameter Pipe and Structure 
Construction
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Bypass Pumping and Staged 
Construction
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Bypass Pumping and Staged 
Construction
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Bypass Pumping and Staged 
Construction
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Bypass Pumping and Staged 
Construction
• Single bypass 

system

• Phasing and 
sequencing

• Redundancy and 
contingency 
planning

• Key coordination 
lessons
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Key Takeaways

• Early constructability reviews

• Contractor engagement

• Safety planning for deep work

• Monitoring and inspection protocols

• Design modifications during construction

• Collaboration between owner, engineer, contractor, and 
manufacturer
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Key Takeaways for Designers

• Design considerations for deep large-diameter gravity 
pipe

• Importance of constructability and operations planning

• Applicability to future projects
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Questions?

Karissa Weitzel, EIT, 

CTCD

Engineering Services

millerk@trinityra.org

817-493-5727

Emile Lang, PMP, 

CCM, CTCD

Construction Services

langeb@trinityra.org

682-252-0350

Reyna Johnson, PE

Team Leader

rojohnson@lan-

inc.com

817-338-7512UIC
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