
•  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-7138-3491-5 
 

Pipelines 2021 

Online 
3 – 6 August 2021 

 

Editors: 
 
Duane Strayer 
C. Douglas Jenkins 
 
 

 

 

Proceedings of Sessions of the Pipelines 2021 Conference 

Construction and Rehabilitation 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2021) by American Society of Civil Engineers 
All rights reserved. 
 
Printed with permission by Curran Associates, Inc. (2021) 
  
For permission requests, please contact American Society of Civil Engineers 
at the address below. 
  
American Society of Civil Engineers 
1801 Alexander Bell Drive 
Reston, VA 20191 
USA 
 
 
Phone:  (800) 548-2723 
Fax:  (703) 295-6333 
 
www.asce.org  
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 

http://www.asce.org/


Contents 

Sewer Construction 

A Case Study on the City of Calgary Rangeview Sanitary Trunk Pipeline Project ................1 
Brent N. Jones, Jesse L. Remenda, and Maureen C. Carlin 

By-Pass Pumping Challenges—Large Diameter Sewers..........................................................10 
J. S. Koenig 

Collaboration—A Key to Success on a Challenging Pipeline Project .....................................18 
Christine Ellenberger, Elizabeth DiMeo, Thomas Hamilton, and Ryan Preeschl 

DC Water Anacostia Force Main Emergency Repair ..............................................................28 
Rasko Ojdrovic, Steve Bian, Steven DelloRusso, and Anna Pridmore 

Essential Infrastructure Emergency Repair of the West Fork Interceptor ...........................36 
Tom Davies and Steven E. Metzler 

Trash to Treasure: How Lime Turns Bad Soils into Pipe Backfill .........................................47 
Chase Temple and Amster Howard 

Sewermain Rehabilitation 

A Framework for Structural Design of Geopolymer Spray Applied Pipe Lining .................55 
Amin Darabnoush Tehrani, Zahra Kohankar Kouchesfehani, and Mohammad Najafi 

Case Study from Trenchless Rehabilitation Evaluation of North McKinney 
Interceptor Main for North Texas Municipal Water District .................................................66 
Amir Tabesh, David Terrill, and Mohammad Najafi 

Challenging Rehabilitation of a Trunk Sewer Using Sprayed Geopolymer 
Lining in Ontario .........................................................................................................................76 
Paul Headland, Joseph Royer, Glenn MacIntosh, and Vin Servera 

CIPP Design Reconciliation: How It Works and Why It's Important ...................................86 
Adam Braun and Chris Macey 

DC Water at Work: Third Party Project Impact Mitigation of a Critical 
Trunk Sewer through Multiagency Collaboration ...................................................................94 
Steve Bian, Getachew Melsew, Eyasu Yilma, and Renni Zhao 

Pipelines 2021 vii

© ASCE



Emergent Rehabilitation of a Critically Deteriorated Force Main for 
New Castle County, Delaware ..................................................................................................103 
Regis Yurcich, Emily Cernic, Dave Caughlin, and Rasko Ojdrovic 

Evaluation of CIPP Design Equation for Polymeric Spray Applied Pipe Lining ................112 
Zahra Kohankar Kouchesfehani, Amin Darabnoush Tehrani, and Mohammad Najafi 

Lessons Learned from Rehabilitation of Multiple 150-in. Diameter Siphons ......................123 
Randall Parks, Joel Spencer, and Landon Shaw 

Watkins Road Force Main Rehabilitation “Challenges and Successes” for North 
Charleston Sewer District .........................................................................................................134 
James C. Reigart and Jarred R. Jones 

Testing and Commissioning 

Understanding the Basics of Hydrostatic Testing of Gas and Oil Pipelines for 
Quality Control and Integrity Definition .................................................................................144 
Charles Herckis 

Witness Testing for Large Equipment Assets before Commissioning ..................................154 
Stephen Metzler and D. Michael Querry 

Trenchless Applications 

An Overview of Cyclic Loading and Fatigue on Steel and PE Pipe during HDD 
Installations ................................................................................................................................159 
Urso A. Campos, David E. Hall, Jonathan L. Robison, and Gary Castleberry 

A Summary of Cased Highway Crossing Design Trends in Alberta ....................................169 
Thomas H. Greaves 

Application of ASCE 38-02 and Alberta Transportation Utility Coordination 

Process Manual—Deerfoot Trail Improvements ....................................................................179 
Blaine Hunt 

CFRP and CIPP Pipeline Repair Reliability—It's All in the Resin! ....................................186 
John O’Leary, Anthony Aderhold, Casey Smith, and Ravi Kanitkar 

City of Hurst Replaces a Critical Sewer Interceptor Using Minimally Invasive Pipe 
Bursting Technology ..................................................................................................................195 
Shawn M. Garcia, Duane M. Hengst, and Kyle Wroblewski 

Construction Challenges with a Large Diameter Tunnel ......................................................202 
Miguel Vazquez, Douglas Biglen, and Christopher Haeckler 

Pipelines 2021 viii

© ASCE



Construction Cost Analysis of Trenchless Cured-in-Place Pipe and Spray-Applied 
Pipe Linings Rehabilitation Methods in Gravity Conveyance Conduits ..............................210 
Ramtin Serajiantehrani, Mohammad Najafi, Mohammadrza Malek Mohammadi, 
Vinayak Kaushal, and Seyedmohammadsadegh Jalalediny Korky 

Design and Digital Performance of Steel Composite Liner (SCL) Renewal of 
PCCP from Full-Scale Testing and Finite Element Modeling ...............................................221 
Ali Alavi and Graham Bell 

Harnessing Advanced Inspection Technologies to Assess Metallic Water 
Transmission Mains ...................................................................................................................229 
Victor Bernal Chimal, Brandon Hildebrandt, and Justin Hebner 

How Pipe Bursting Brings More Bang for Your Water Rehab Buck ...................................237 
Patrick Laidlaw and George Mallakis 

Inglewood Sanitary Trunk—A Case Study in Using Today’s State of the Art 
Technologies to Provide Sewage Conveyance Capacity to Meet Tomorrow's Needs .........247 
Patrick Ilasewich, Marvin McDonald, Chris Macey, and Melanie Gray 

Large Diameter Sliplining Rehabilitation of the Groat Road Storm Trunk ........................256 
Christopher Lamont, Jason Lueke, Yang Zhang, and Zhongquan Fu 

Non-Disruptive, Close-Fit Pressure Pipe Rehabilitation System Selected among 
Several Options for Critical Tunnel Project ...........................................................................266 
Steven J. Soldati 

Now You See It, Now You Don't: Going Trenchless in Oklahoma .......................................274 
Robert Weinert, Alan Swartz, and Kyle Arthur 

Permitting and Designing an Interstate Natural Gas Pipeline River Crossing While 
Navigating Federal and State HDD Guidelines ......................................................................283 
David (Webb) Winston and Samuel T. Ariaratnam 

Pipe Bursting for Water Line Replacement: A Case Study ...................................................294 
John A. Blondell 

Raising the Bar—Design Approach for Steel Piping in Tunnel Shafts and 
Access Pits ...................................................................................................................................300 
Henry H. Bardakjian and Mark W. Bush 

Thickwood Trunk Sewer—Direct Pipe Installation ...............................................................312 
Christopher Lamont, Mason Ross, and Jason Lueke 

 

Pipelines 2021 ix

© ASCE



Trans Mountain Employs Extensive Risk Mitigation Measures for Trenchless 
Construction on Their New Pipeline Expansion .....................................................................321 
James Murphy and John Zhao 

Watermain Construction 

Large Diameter Transmission Pipeline Construction through a Dense Urban 
Landscape ...................................................................................................................................331 
Denis Atwood, Kevin Tran, Ram Chakradhar, and Hasnain Jaffri 

Keeping Construction Going during the COVID-19 Pandemic ............................................341 
Tom Davies and Steven E. Metzler 

San Diego County Water Authority's Rapid Response to Thrust Restraint Issues 
in the Second Aqueduct at Moosa Canyon ..............................................................................351 
Brent J. Fountain, Martin R. Coghill, and Murat Engindeniz 

Seating, Shrinking, Surging, and Pigging—Raw Water Pipeline 
Design and Construction ...........................................................................................................362 
Cameron Lawrence, Scott Maughn, and Travis Markham 

Watermain Rehabilitation 

Cured-in-Place Lining for Watermains: A Municipal Retrospective ...................................369 
Yafei Hu 

Evaluating the New Temporary Lining Repair of 4 m Diameter PCCP 
to Improve MMRA Phase I Pipeline Integrity ........................................................................379 
Hassan A. Elnakhat, Ali M. S. Alarifi, Fathalla A. Gheryani, 
and Mostafa Rashed Mohamed Bousheha 

Exploration of Loose-Fit and Tight-Fit Sliplining with Butt-Fusion Welded 
Thermoplastic Piping for Pipeline Rehabilitation ..................................................................387 
Dan Christensen and Sean Borris 

Lining Steel Watermains to Allow Expansion of Rail and LRT Lines in Calgary ..............396 
George J. Bontus and Mike Luck 

Minimizing Shut Down during Repair of PCCP ....................................................................407 
G. Henry, M. Larsen, and S. Sekhon 

Optimizing PCCP Rehabilitation Based on Lessons Learned during Construction of 
Metropolitan's PCCP Rehabilitation Program .......................................................................416 
Andrew Stanton, José D. Aldrete Jr., Jeremy Clemmons, and Kristi Kuhlmann 

Pipelines 2021 x

© ASCE



Piloting Innovative Approaches to Pipe Structural Renewal and Monitoring 
Methods .......................................................................................................................................426 
John W. Norton Jr., Todd W. King, Timothy Kuhns, Gunther Berg, Logan Trifone,  
Stan Boshart, Ali Aliva, Bob St. John, Wentao Wang, Curt Wolf, and Jerome Lynch 

Rehabilitation of an 8-in. AC Water Supply Line of a Fish Hatchery at 
Lake Whatcom, Washington ....................................................................................................436 
Regina Costa and Randy Wilkinson 

Structural Renewal of a 60 in. Potable Water Transmission Main Using CFRP 
for New Jersey American Water ..............................................................................................442 
Richard D. Conklin Jr., Edward P. Gajek, Dave Caughlin, Michael Wolan, Rasko Ojdrovic, 
and Jeff Molesko 

Tales from the East Brampton 1,050 mm Transmission Feedermain Condition 
Assessment ..................................................................................................................................450 
Heather Edwards, Heather Jefferson, Allison Biggar, and Greg Beams 

Unique Challenges of Rehabilitation of 66-in. and 72-in. Water Main in the  
Heart of Washington, DC ..........................................................................................................460 
Burak Kaynak and Monika Blassino 

Pipelines 2021 xi

© ASCE




