
What happens NEXT is happening NOW.

PNWS-AWWA 
2026 Section Conference
May 6-8 I Tacoma, WA



Speakers

▬ Cindy Preuss, P.E., CDM Smith Inc.​

▬ Alberto Acevedo, P.E., CDM Smith Inc.​

With support from

▬ Rich Leon, P.E., Orange County Sanitation District​

▬ Marianne Kleine, P.E., Orange County Sanitation District

▬ Chris Ott, P.E., CDM Smith Inc.​

Advanced Construction Lessons Learned: 
Large-Diameter Pressure Cured-in-Place 
Pipe (CIPP) Lining
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▬ Orange County Sanitation District (OC 
San) Project 7-65 overview

▬ Design basis and criteria
▪ Industry standards, guidelines, and practices 

for CIPP

▪ Overview construction acceptance

▬ Construction quality control
▪ Submittal review challenges

▪ Ultimate outcomes and takeaways

Presentation Outline
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OC San 7-65 Project Location
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▬ Pump station improvements

▬ Large-diameter gravity and 
pressure CIPP rehabilitation

▪ 8,600 LF of 30- to 33-inch gravity 
sewers 

▪ 5,900 LF of 42-inch parallel sewer 
force mains

▬ Awarded in 2023

▬ All CIPP rehabilitation work now 
completed

Project Overview
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Large-Diameter Pressure 
CIPP: Design Basis and 
Criteria



▬ Design per ASTM F1216 or ASTM F2019, 
Appendix X1

▬ Fully deteriorated

▬ 1 percent ovality; -9 psig vacuum

▬ 50-year design life

▬ Vinyl ester resin

▬ 7,000 psi flexural strength

▬ 350,000 psi Flex Mod

▬ 6,500 psi tensile strength

Project Design Criteria
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Industry Standards, 
Guidelines, and Practices 
for CIPP
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▬ ASTM – American Society for Testing and Materials

▬ AWWA – American Water Works Association

▬ NASSCO – National Association of Sewer Service Companies

▬ NASTT - North American Society for Trenchless Technology

Relevant Industry Organizations



ASTM Standard Practices/Specifications
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ASTM Standard Test Methods
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▬ Performance Specification 

Guidelines for CIPP-21 

▬ Inspector training certification 

program (ITCP) manual-18 

▬ Technical advisory committee 

(TAC)

▬ Pressure pipe committee

NASSCO Guidelines and 
Practices

▬ C623-22 (first edition): Cured-In-

Place Pipe (CIPP) Rehabilitation of 

Pressurized Potable Water 

Pipelines, 4 In. (100 mm) and 

Larger 

AWWA Standard (Pressure 
CIPP)
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Legend:   - ## = year of most recent version 
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▬ 8-hour Cured-In-Place Pipe (CIPP) Good 
Practices Course and Manual-04

▬ Cured-In-Place Pipe (CIPP) Good Practices 
Guidelines-15

NASTT Good Practices



Overview Construction Acceptance: Main Criteria

Hydrostatic testing results

Commissioning
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Large-Diameter Pressure 
CIPP: 
Construction Quality 
Control



Submittal Review 
Challenges



Visual Appearance
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Contract Specification Requirements
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Why so many wrinkles?

▬ Liner sizing for tight fit within the pipeline

▬ Minor ovality (x≠y)

▬ Interaction with the pre-liner

▬ Thermoplastic polyurethane versus 
felt/fiberglass layer properties

Wrinkles and Folds
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▬ Usual concerns:

▪ Flow obstruction/debris 
accumulation

▪ Damage to new liner (pipe) 
where it protrudes because 
of sharp material in flow

Wrinkles and Folds
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▬ Pressure pipe concerns:

▪ Impedance of load transfer 
through the pipe



Submittal Response – Example 1

2026 PNWS-AWWA Conference 21

Concern Action

Adverse 
impacts on 
hydraulics

Take 
measurements to 
determine height 
relative to pipe 
cross section



Submittal Processing and Disposition
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Submittal Processing and Disposition
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Concern Action Outcome Disposition

Adverse impacts 
on hydraulics

Take measurements to 
determine height 
relative to pipe cross 
section

Some fold/fin 
measurements 
equaled or exceeded 
industry standards

Relatively low risk 
being outside highest 
velocity flow area

Industry guidance on allowable measurements for wrinkles:

▬ Outside flow line: 5% of nominal diameter (NASSCO)

▬ Lower 1/3 of pipe or flow line: 3% of nominal diameter, 
circumferentially oriented (NASSCO)

▬ Thickness no more than 2 times coated layer (TPU) thickness for 
pressure (NASSCO)

▬ Less than 2% of nominal diameter (AWWA C623)



Submittal Response – Example 2
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Concern Action

Impedance of 
load transfer 
because of glass 
in wrinkles

Inspect 
wrinkles/folds to 
see if there is glass 
in them



Submittal Processing and Disposition
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Concern Action Outcome Disposition

Impedance of 
load transfer 
because of glass 
in wrinkles

Inspect wrinkles/folds 
to see if there is glass 
in them

Close up inspection 
and photos show 
“no glass present”

Defer to flat plate and 
require attestation from 
installer (ours are 
untrained eyes)



Examples of Glass Reinforcement in Wrinkles
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vs.

Figure 2 -  Project 7-65 Wrinkles



Curing Results
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Contract Specification Requirements
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Curing Temperature Examinations

Component 1: Wet out log curing recommendations from resin manufacturer
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Curing Temperature Examinations

Component 2: Temperature readings from thermocouples at each end
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Curing Temperature Examinations

Component 3: Continuous temperature sensor (VeriCure) monitoring results

2026 PNWS-AWWA Conference 31



Temperature Reporting Discrepancies
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Concern Action Outcome Disposition

Cure schedule 
temperature 
documentation may 
not meet wet out 
log 
recommendations

Inquire with installer 
for significant 
disparities in hold 
times/temperatures

Live results are 
basis for decisions

Defer to installer; 
require attestation; 
await other QA/QC 
submittals



Temperature Reporting Discrepancies
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Concern Action Outcome Disposition

Thermocouple 
readings ≠ Vericure 
reports

Inquire with installer Preliner skews 
Vericure sensor 
readings

Defer to end 
thermocouples



Temperature Reporting Discrepancies
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Concern Action Outcome Disposition

Vericure reports 
missing input 
parameters

Require installer to 
populate input 
parameters

3D graph proves 
exotherm reached

Require input 
parameters populated 
for future shots



Temperature Reporting Discrepancies
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Concern

Temperature targets 
not reached through 
length



Temperature Reporting Discrepancies
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Concern Action Outcome Disposition

Temperature targets 
not reached through 
length

Request installer 
justify their 
disposition for a 
complete cure

3D graph proves 
exotherm reached

Exotherm ≠ complete 
cure. Defer to 
installer; require 
attestation



Flat Plate Sample Testing



Contract Specification Requirements
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▬ Liner thickness 

▪ ASTM D3567: Standard Practice for Determining Dimensions 
of “Fiberglass” Pipe and Fittings

▬ Tensile strength

▪ ASTM D638: Standard Test Method for Tensile Properties of 
Plastics

▪ ASTM D3039: Standard Test Method for Tensile Properties of 
Polymer Matrix Composite Materials

▬ Flexural strength

▬ Flexural modulus

Flat Plate Samples – Required Tests
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Flat Plate Sample Thickness Testing

Concern Action Outcome Disposition

Thickness greater 
than design (>10%)

Confirm hydraulics 
are not 
compromised 
(internal hydraulic 
model check)

Hydraulics acceptable Accepted
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Flat Plate Sample Tensile Strength Testing

Concern Action Outcome Disposition

Sample thickness 
exceeds max 
allowed for tensile 
testing per ASTM 
D638 (≤14mm)

Request to 
machine down 
samples >14mm 
per ASTM 
requirements

Machining 
compromises 
reinforcement and 
thus strength results; 
no issue testing on full 
thickness

ASTM methods based 
on plastics vs. 
composites; check 
ASTM D3039 testing 
protocol
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Flat Plate Sample Tensile Strength Testing

Concern Action Outcome Disposition

ASTM D3039 
pertains to 
balanced/ 
symmetric fiber 
matrix vs. 
anisotropic 
materials

Reinforced tube is 
anisotropic; inquire 
with lab as to 
directional testing 
protocol

Tested in both 
directions per D638; 
went with strongest

No standard directly 
applies to project 
materials; defer to 
engineering 
judgement



Ultimate Outcomes and 
Takeaways



▬ Stand-alone submittal results are not enough for 
resolution

▬ Deferred dispositions are pending

▪ Other submittal results (perhaps two of three).

▪ Hydrostatic testing results 
(“if any issues, won’t pass”)

▪ Attestation/documentation by manufacturer/installer (CYA)

▪ Commissioning (last box to check)

▪ Warranty

During the warranty period, any defects that will affect the integrity 
or strength of the liner, collect solids, or reduce hydraulic flow 
capabilities of the product shall be repaired at the CONTRACTOR’S 
expense in a manner mutually accepted by the ENGINEER and the 
CONTRACTOR. 

Acceptance Contingencies
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▬ Know that industry standards are outpaced 
by technology

▬ Prepare for results that are not black and 
white

▪ Apply holistic approach

▪ Use engineering judgement

▬ Ensure expectations are understood by all

▪ Contractor may not appreciate how 
documentation (versus unsupported claims) 
translates to confidence

Takeaways
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Q & A

Alberto Acevedo, P.E.

acevedoa@cdmsmith.com

+1-949-930-7252

Cindy Preuss, P.E.

preusscl@cdmsmith.com

+1-925-296-8015

mailto:acevedoa@cdmsmith.com
mailto:preusscl@cdmsmith.com


Thank you
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