






4     NASTT’s Trenchless Today  •  Summer 2012 nastt.org

Features 
10	 Q&A	 By Andrew Farr
	 John Hemphill, ISTT Executive Director and former NASTT 			 
	 Executive Director talks about his career in trenchless.

12	 In the Trenches	 By Andrew Farr
	 NASTT highlights three members who have dedicated their  
	 careers to the trenchless industry.

14	 NASTT Heads to Anaheim!
	 NASTT will once again exhibit at the 2012 APWA show in  
	 Anaheim to spread the word about trenchless technology.

16	 2012 No-Dig Award Winners	 Compiled by NTT Staff
	� NASTT’s Trenchless Today recognizes the winners of the many 

prestigious awards handed out at this year’s No-Dig Show.

18	 No-Dig Recap	 By Sharon M. Bueno
	� Review of all the events and happenings from the 2012 No-Dig  

Show in Nashville, Tenn.

Departments 
24	 Chapter News 
28	 Regional Chapter Info  
30	 Student Chapter Info
32	 Technical Papers 
46	 NTT Advertisers Index 
46	 Calendar 

Columns 
6	 Executive Director’s Message 
8	 Chairman’s Message

Summer 2012 Edition

Volume 2, Number 2

NASTT’s Trenchless Today (ISSN 2160-8377) is published three times per year. Copyright 2012, Benjamin Media Inc., P.O. Box 190, Peninsula, OH 44264. USA All rights reserved. No part of this publication may be reproduced or transmitted by any means without written permission from the publisher. 
One year subscription rates: complimentary in the United States and Canada. Single copy rate: $10. Subscriptions and classified advertising should be addressed to the Peninsula office. POSTMASTER: send Changes of Address to NASTT’s Trenchless Today, P.O. Box 190, Peninsula OH 44264 USA.

Canadian Subscriptions: Canada Post Agreement Number 7178957. Send change address information and blocks of undeliverable copies to Canada Express; 7686 Kimble Street, Units 21 & 22, Mississauga, ON L5S 1E9 Canada

16

18

30

32





6     NASTT’s Trenchless Today  •  Summer 2012 nastt.org

NASTT Officers

Chairman 
George Ragula, P.E. — Public Service Electric & Gas

Vice Chairman 
Derek Potvin, P.Eng. — Robinson Consultants Inc.

Secretary 
Benoît Côté, M.Sc. — Sanexen Environmental Services

Treasurer 
Dave Krywiak, P.Eng. — Stantec Consulting Ltd. 

Immediate Past Chairman 
Chris Brahler — TT Technologies 

2012 Board of Directors

Alan Atalah, Ph.D., P.E. 
Don Del Nero, P.E. C.D.T. 

Frank Firsching 
Jennifer Glynn, P.E.  

Jamie Hannam, MBA, P.Eng. 
Tom Hayes 

Brenda Kingsmill 
Jason Lueke, Ph.D., P.Eng. 

Tracy Lyman, P.E., P.G. 
Kevin Nagle 

Cindy Preuss. P.E. 
Jim Rankin II 

Kimberlie Staheli, Ph.D., P.E. 
Isabel Tardif, B.Eng., LL.B., M.P.M. 

Dan Willems, P.Eng.

NASTT Staff

Executive Director 
Michael J. Willmets — mwillmets@nastt.org

Communication and Training Manager 
Michelle Hill — mhill@nastt.org 

 
Benjamin Media Publishing Team

Publisher 
Bernard P. Krzys

Associate Publisher 
Robert D. Krzys

Editor 
James W. Rush

Assistant Editor 
Andrew Farr

Production Manager 
Chris Slogar

Regional Sales Manager 
Dan Sisko

Regional Sales Representative 
Lindsie Bowman

Audience Development Manager 
Alexis R. White

Conference Manager 
Vicki Losh

Editorial and Advertising Offices 
1770 Main St., P.O. Box 190 
Peninsula, OH 44264 USA

(330) 467-7588, Fax: (330) 468-2289 
www.benjaminmedia.com 

e-mail: info@benjaminmedia.com

Editorial: afarr@benjaminmedia.com 
Advertising: lbowman@benjaminmedia.com

dsisko@benjaminmedia.com

Reprints 
Wright’s Media 

Ph: (877) 652-5295 
Fax: (281) 419-5712

Third Time’s the Charm!
For this year’s second issue of NASTT’s Trenchless Today, we are devoting our pages 

to the overwhelming success of the 2012 No-Dig Show. What a fantastic event! After 
holding two outstanding No-Dig Shows at the Gaylord Opryland in Nashville, our third 
gathering proved to be the charm. This year’s conference and exhibition far exceeded our 
high expectations in terms of attendance, innovative technology, networking, new ideas, 
technical information and most of all….fun!

The No-Dig Show has been a fortunate beneficiary of the success of our growing industry 
with increasing numbers of event sponsorships, exhibitors, volunteers and attendees. I want to 
express my sincere thanks to our event sponsors and valued exhibitors for their unbridled gen-
erosity and loyalty to the show. Notably, our exhibit hall floor continues to be the launching 
pad for more and more trenchless companies as they use the No-Dig Show to showcase their 
new products and innovative technologies directly to the industry leaders. It is not surprising 
that we experienced a 19 percent increase in the number of new exhibitors at this year’s event.

Volunteerism is the jewel in the NASTT crown and how do you properly thank this incred-
ible group of trenchless professionals who give so much of their time to ensure the No-Dig 
Show is the success that it is? My gratitude and thanks goes to the 2012 Program Committee. 
Led by George Ragula and Kim Staheli, this group put together a record-setting, high-caliber 
technical program, featuring 155 peer-reviewed papers. I guarantee that you will always learn 
something new and valuable when you attend these incredible sessions.

The 2012 No-Dig Show was full of special moments and I’d like to share my thoughts with 
you on two that stand out prominently in my memory. First, the NASTT Hall of Fame cer-
emony. Once again, I want to extend my congratulations to this very special group of trenchless 
trailblazers: Frank Canon, Bernie Krzys and the late Gary Vermeer. On a personal level, I had 
been anticipating this part of the Gala Dinner since we first announced the creation of our Hall 
of Fame. The moment did not disappoint. What caught me off guard was how emotional the 
ceremony turned out to be. Listening to their acceptance speeches and learning what motivated 
these fine individuals to develop and nurture our industry, you heard their voices crack and 
their powerful pauses. As I watched each person take to the podium, you could feel their passion 
for the trenchless industry and I believe there was a genuine sense of collective pride from the 
entire audience.  I have no doubt that in the coming years the NASTT Trenchless Hall of Fame 
ceremony will be the centerpiece event of our Gala Awards Dinner.

The second special event was honoring John Hemphill as the recipient of this year’s NASTT 
Chairman’s Award for Outstanding Lifetime Service — a most deserving honor for someone who 
nursed NASTT back to life in the early 2000s. John was my predecessor and mentor for this job, 
serving from 2001 until 2008, when he retired from NASTT to become the executive director of 
ISTT. When John came aboard, NASTT wasn’t doing particularly well financially and was strug-
gling to gain membership. In fact, we had hit rock bottom. Under John’s leadership, NASTT was 
re-energized, re-organized and re-built. He weathered our financial lean years, making difficult 
decisions to keep NASTT going and get it out of substantial debt. He mapped out a plan to increase 
our membership and chapter organizations. When John started, we had just two student chapters 
and four regional chapters; when he retired, those numbers grew to 10 and 7, respectively. John 
laid the foundation for the success we enjoy today in our finances, membership and volunteers. 
When I was hired as executive director, I was blessed with a growing and vibrant organization to 
manage and that is because of the hard work and vision of John Hemphill.

NASTT is indebted to the countless hours our volunteers donate to make the No-Dig 
Show the event that it is. As you might expect, plans are under way for the 2013 No-Dig 
Show in Sacramento, Calif. I hope you enjoy NASTT’s Trenchless Today’s reflections of the 
2012 No-Dig Show and that they inspire you to be a part of the 2013 show.

Sincerely,

Mike Willmets
NASTT Executive Director

Message from the 
Executive Director



NASTT’s 2013 No-Dig Show
Call for Abstracts

Kim Staheli
2013 No-Dig Show 
Program Chair
E: Kim@stahelitrenchless.com
P: 425-205-4930

Michael Willmets
NASTT Executive Director
E: mwillmets@nastt.org
P: 613-424-3036 (Canada) or
703-351-5252 (U.S.)

Michelle Hill
NASTT Communications 
& Training Manager
E: mhill@nastt.org
P: 440-638-4676

The Great Trenchless Gold Rush!
Submission Deadline: June 30, 2012

The North American Society for Trenchless Technology (NASTT) is now accepting abstracts 
for its 2013 No-Dig Show in Sacramento, California, located at the Sacramento Convention 
Center, March 3-7, 2013.

Prospective authors are invited to submit a 250-word abstract outlining the scope of their 
paper and the principal points of benefit to the trenchless industry. The abstracts must be 
submitted electronically via the No-Dig Show website at: www.nodigshow.com by June 30, 
2012. NASTT’s 2013 No-Dig Show Program Committee will review abstracts in mid-July 
and notify the primary authors of acceptance immediately afterward. To ensure meaningful 
and commercial free technical content, all papers will be peer-reviewed. Final papers will be 
published in the conference proceedings.

Abstracts from the following subject areas are of 
interest to the No-Dig Show Program Committee:

Questions? Please contact:

TM

TM

HDD
• Pipeline Inspection and Locating
• Condition Assessment
• Subsurface Utility Engineering
• I&I and Leak Detection

Cutting-Edge Advances 
in Pipeline and Manhole 
Rehabilitation

• Cured-in-Place Pipe Lining
• Sliplining
• Pipe Bursting
• Laterals Rehabilitation
• Grouting
• �Lining Materials and Application 

Methods

New Installations
• �New Concepts for Trenchless 

Equipment, Materials and Methods
• Horizontal Directional Drilling (HDD)
• Microtunneling
• �New Applications for Boring 

Techniques (Auger Boring  
and Pipe Ramming)

• �Pilot Tube Boring (Tunneling)

Trenchless Research  
and Development

• University and Industry Initiatives
• Education and Training

Environmental Incentives, 
Challenges and 
Sustainability

• Carbon Reduction
• Sustainable Construction Practices

Municipal Issues 
• Selection Criteria for Contractors
• �Development of Submittal 

Requirements
• �Measuring Quality Assurance/

Quality Control
• Project Budgeting and Prioritization
• Selection Criteria for Materials
• Funding for “Green” Technologies
• Lessons Learned

Industry Issues
• Social Costs and Impacts
• �Industry Trends,  

Issues and Concerns
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No-Dig Continues to Exceed Expectations   
The 2012 No-Dig Show has been over for more than a month but its outstanding success continues on, as its message 

returns home with those who attended and participated. I want to start off by thanking everyone who joined NASTT in 
Nashville and hope they found their experience rewarding and purposeful. Your attendance at 
the No-Dig Show is a huge part of what makes our industry so special, being able to attract so 
many enthusiastic participants.

Nashville proved once again to be an outstanding host for our 22nd conference and exhibi-
tion. Hosting the No-Dig Show for the third time, Nashville and the Gaylord Opryland delivered 
to the more than 1,600 NASTT members, engineers, contractors, manufacturers, academics and 
public works officials who came. I hope you were able to enjoy all or at least some of what this 
city has to offer – and there is a lot to do and experience in Nashville!

The 2012 Program Committee outdid itself in presenting the best the trenchless industry has 
to offer – the exhibit floor to the record number of technical papers to the Gala Dinner and Edu-
cational Fund Auction. Saying a job well done doesn’t seem adequate in expressing my thanks, 
as well as the appreciation of our membership. The amount of hours this committee volunteers 
above and beyond their “day jobs” is invaluable to the success of the show.

As your Chairman, it is immensely gratifying to witness the No-Dig Show unfold before me in such a positive way. The exhibit 
floor showcased the latest in trenchless technologies and products from our exhibiting companies. We are honored that so many 
companies choose the No-Dig Show to unveil their innovative ideas that make our industry even stronger and more competitive. 

Our technical program remains the cornerstone of our conference. Simply put, our program is often imitated, but never 
duplicated. Each paper is peer-reviewed to ensure the highest level of information without commercialism. This year, our 
technical program featured 155 high-quality technical papers that ran the gamut of trenchless information in a record-
breaking six track series. I hope you were able to participate in these sessions, as either a presenter or attendee. 

I want to share with you a few of the milestones the 2012 No-Dig Show achieved. First, we saw a 19 percent increase in the num-
ber of new exhibiting trenchless companies at the show, proving that trenchless companies recognize the quality of those who at-
tend this event, as well as the value of exhibiting at our event. The Educational Fund Auction also set a new standard in the amount 
of money it raised. This year, due to the overwhelmingly generosity of the bidders, the $100,000 mark was reached. I want to thank 
all who bid and purchased items at the live auction, the silent auction and eBay auction, as they help NASTT support the future 
of the industry. Since 2002, NASTT has raised more than $533,000 for educational initiatives. Due to your generosity, proceeds for 
this unique social event benefit scholarships, student participation at the show and provide targeted trenchless training courses.

One of the highlights of this year’s No-Dig Show was also an inaugural event: NASTT inducted its first class into its Hall of Fame. 
Congratulations again to Frank Canon, Bernie Krzys and the late Gary Vermeer. Their tireless contributions to the industry can 
never be overstated and what a special moment it was to formally induct these individuals before their families, friends and peers.

Our networking events were fun and enjoyed by everyone. One of the most entertaining events was held just prior to 
the live auction: the Best Western Costume contest. There were plenty of sheriffs and deputies, gamblers (that includes 
me!) and cowboys, but the clear winner (as voted by your enthusiastic applause) was Kim Staheli – aka Dolly Parton. She 
really captured the spirit of the event!

A lot of hard work and effort goes into organizing, managing and presenting a trenchless event of this size, importance 
and magnitude. I would like to personally thank and commend Program Committee Co-Chair Kim Staheli for all of her 
time and effort, as well as the 50-plus members of the Program Committee and countless volunteers who have worked to 
present an outstanding event at all levels. My thanks doesn’t seem like enough for what we owe you for all you did but 
THANK YOU! I hand over the Program Committee Chair reins to Kim with the utmost confidence in her leadership, with 
no doubt that the 2013 No-Dig Show will mirror, if not surpass the success of 2012.

I also want to offer my congratulations to ISTT Chairman Dr. Sam Ariaratnam for his selection as the 2012 Trenchless Technol-
ogy Person of the Year. Dr. Sam is just the third academic to be honored with the Person of Year award and the first Canadian. He 
has been instrumental in educating and mentoring the next generation of trenchless engineers at the university level, as well as 
industry professionals through NASTT’s Good Practices programs. Congratulations Dr. Sam — your honor is well deserved!

I also want to congratulate John Hemphill – this year’s recipient of the NASTT Chairman’s Award for Outstanding 
Lifetime Service. John guided NASTT under some turbulent years as the organization was struggling financially and in 
its membership. Acknowledging Dr. Sam and John segues me to encouraging your attendance at the 2012 International 
No-Dig Show in Sao Paulo, Brazil, Nov. 12-14.  This conference, hosted by the Brazilian Society for Trenchless Technology 
(ABATT), offers the opportunity to learn about trenchless technology on a global scale.  

With the success of the 2012 No-Dig in the books, I cannot help but feel excited for the future of NASTT and our indus-
try. We are only as strong as our members and we have the best there is. I encourage you to participate in NASTT, whether 
through your regional chapter, student chapters or through one of our subcommittees or helping out with our Good 
Practices programs. Whatever you can contribute will make a difference!

Again, thank you to all who helped to make the 2012 No-Dig Show such an outstanding and successful event. The 2013 
show is less than a year away and I’m looking forward to bringing No-Dig to Sacramento!

George Ragula
NASTT Chairman

Chairman’s Message



For exhibiting and sponsoring opportunities, contact Kevin Duresky at kduresky@benjaminmedia.com or 330.467.7588

Includes education sessions, activities, outdoor demonstrations, 
access to the exhibit hall and lunch on both days.

REGISTRATION IS OPEN  
at www.oucconference.com

Roberts Centre,  
Wilmington, OH  
October 9 – 10, 2012

U T I l I T y  W O R k  A H E A d

TECHNICAL SESSIoNS for TodAy’S UTILITy ProfESSIoNALS!
Regional ConfeRenCe BRinging These TRenChless TeChnology oppoRTuniTies To you:

In ConjunCtIon wIth: 

• Overview Of Trenchless new cOnsTrucTiOn 
• Overview Of Trenchless rehab
• DevelOping a rOaD Map fOr a rehab prOgraM 
• pipeline inspecTiOn anD cOnDiTiOn assessMenT

• Trenchless Design cOnsiDeraTiOns
• Trenchless anD susTainabiliTy - energy anD cO2 
• Owner viewpOinT - whaT are They lOOking fOr  

in a cOnTracTOr?

TM

For exhibiting and sponsoring opportunities, contact Kevin Duresky at kduresky@benjaminmedia.com or 330.467.7588
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NASTT’s Trenchless Today (NTT):Could you tell our read-
ers a little bit about yourself and how you got into the 
trenchless field?

Hemphill: I grew up in Oklahoma, and thinking back, I 
was surrounded by trenchless – oil wells and armadillos. 
Oil rigs were everywhere. The drilling may have been ver-
tical, but it was drilling all the same. And for anyone not 
familiar with the burrowing habits of armadillos, they are 
first class tunnelers. 

I studied engineering (B.S. University of Oklahoma; M.S. 
University of Maryland) and I’ve had a variety of profes-
sional work experiences. I started out as an engineer in 
transportation and moved to the energy and the environ-
ment field. I served as Director of the Office of Conser-
vation Policy at the U.S. Department of Energy. Later, I 
was Deputy Director of Conservation Policy at the Inter-
national Energy Agency in Paris before returning home 
where I joined a consulting firm and first became aware 
of trenchless technologies. By the late 90s, I was chosen 
to be ASCE’s first Congressional Fellow. Shortly thereafter, 
I joined NASTT. The path was somewhat circuitous, but it 
led me to trenchless.

NTT: How did you first get involved in NASTT and later, 
ISTT?

Hemphill: I am a lucky guy. I studied the market opportu-
nities and benefits of trenchless when I was a management 
consultant in the early 80s. In the late 90s, NASTT relo-
cated its headquarters from Chicago to Washington D.C. 
and I was in the right place at the right time to be hired as 
a staffer. I became the Executive Director about a year later. 

It was a great work environment – a society with a grow-
ing and diverse membership with a mission to advance 
technologies that have social and economic benefits. It 
was easy to become a huge advocate for trenchless. Ten 
years later, I announced my decision to retire as Execu-
tive Director of NASTT. Coincidentally, that same year, the 
long-term ISTT Executive Secretary also announced his 
plans to retire. ISTT broke with tradition and decided the 
new Executive Director did not need to be located in the 
United Kingdom, which opened the door for me to apply.  

NTT: What are some of the key issues being faced in the 
international trenchless market as opposed to in North 
America?

Hemphill: The trenchless community world-wide faces 
the same challenges – raising the visibility of trenchless 
technologies and methods, and dispelling myths about 
alleged problems associated with trenchless installations. 
Trenchless markets in North America and throughout 
the world vary by location and run the gamut from be-
ing little known, to being seen as new and innovative, or 
mature and established. In all cases, there is a clear and 
compelling need for education and training, whether it 
is for broad introductory seminars or higher level techni-
cal how-to training courses. NASTT, ISTT and the 28 other 

national trenchless societies located throughout the world 
serve an important role in addressing this need by provid-
ing high-quality, objective trenchless education and train-
ing programs.

NTT: How has NASTT evolved over the years? What have 
been the organization’s strengths?

Hemphill: NASTT has matured along with the trenchless 
industry. Since NASTT is a member-based organization, 
this is to be expected. To me, the strength of NASTT lies 
in the breadth of its membership. NASTT, unlike many in-
dustry-specific associations, has members from every part 
of the trenchless community – users, academics, contrac-
tors, consultants, manufacturers and suppliers. The broad-
based membership of NASTT provides a foundation for 
healthy debate and the exchange of ideas and experiences 
across the industry. 

NTT: What did you think of this year’s No-Dig Show in 
Nashville and how did it feel to receive the NASTT’s Chair-
man’s Award for Outstanding Lifetime Service?

Hemphill: It was a great and humbling honor. The NAS-
TT No-Dig Show clearly has become the premier trench-
less conference in North America and is recognized as a 
leading trenchless conference worldwide. It may sound 
trite to say that each year the NASTT No-Dig Show is bet-
ter than the last but that seems to be the case. 

NTT: How do you think the trenchless community ben-
efits from No-Dig?

Hemphill: No-Dig, first and foremost, is known for its 
superb technical sessions where high-quality, peered-
reviewed papers are presented. No other conference in 
North America can match the educational level that the 
NASTT No-Dig Show offers. The quality of these technical 
sessions attract leaders in the trenchless community, who 
both present papers and come to learn the latest in trench-
less developments. I often hear exhibitors comment that 
the quality of No-Dig attendees is what makes the show so 
successful and special.  

NTT: As we move forward into 2012, what outlook do 
you have for NASTT, ISTT and the trenchless industry as 
a whole? 

Hemphill: Optimism. Trenchless is no longer consid-
ered a novelty. Many trenchless technologies have now 
been around for decades and are well established, proven 
technologies. Past successes and continued innovation, 
coupled with a huge need to expand and rehabilitate un-
derground infrastructures worldwide are all positive signs 
for the continued growth of the industry. The potential 
for growth in the trenchless market calls for more educa-
tion and training programs to help ensure that trenchless 
solutions are used to the greatest extent practical. That 
means NASTT, ISTT and other trenchless societies around 
the world will continue to play a critical role.  

Q&A
John Hemphill, ISTT Executive Director and Former NASTT  
Executive Director Talks About His Career in Trenchless   
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Collins Orton
Collins Orton 

began his career in 
the construction 
industry when he 
was 18 years old 
after answering an 
ad for a job with 
the title “pipe fit-
ter trainee.” The job was with Smith-
Blair, a pipe fitting manufacturer based 
in San Francisco at the time. He said he 
recalls a co-worker telling him “as long 
as people drink water, we’ll be in busi-
ness,” which he said initially made an 
impression on him. 

After that, Orton began his path into 
the trenchless world by first working 
with U.S. Pipe, becoming more famil-
iar with pipe practices. He later joined 
Miller Pipeline Corp., where he worked 
for nine years, becoming more heavily 
involved in the trenchless process.

“Lots of things were new at that time,” 
Orton said. “Contracting and manufac-
turing have really evolved since then.”

Orton is now a product specialist 
and California regional sales manager 

for trenchless equipment manufac-
turer, TT Technologies, based in Au-
rora, Ill. He has dedicated the last 15 
years of his career to trenchless tech-
nology, working with water, waste-
water and gas utilities, telecommu-
nication companies, engineers and 
contractors to develop the emerg-
ing market for trenchless solutions 
of decaying infrastructure. Working 
with TT Technologies, he has gained 
a wealth of trenchless equipment ex-
perience including specialization in 
pipe bursting systems, pipe ramming 
systems and boring systems.   

Orton attended his first No-Dig show 
in San Jose, Calif., in 1993 – only the 
second year the event was held. Since 
then, he has been to the conference 
just about every year. 

“People attending No-Dig now seem 
to be more sophisticated than in the 
beginning,” he said. “There’s not as 
many people looking at exhibits in 
awe, saying, ‘How did they do that?’” 

Orton said along with No-Dig, the 
trenchless industry as a whole has evolved. 

“A lot of times, we used to just go 

The annual No-Dig 
Show never fails to rec-

ognize several outstand-
ing members of NASTT 
and their contributions 
to trenchless construc-
tion. While this year’s 
show in Nashville was 
no exception, NASTT’s 
Trenchless Today would 
like to take a moment 
to introduce Collins Or-
ton, Matthew Wallin and 
Kevin Bainbridge – a few 
more members who have 
devoted their careers to 
the trenchless industry. 

By Andrew Farr



out and try something new,” he said. “Now we know exactly 
what to do because things work better and technology and 
techniques have grown. None of this stuff is easy. One thing 
I look forward to is constantly pushing the envelope on new 
technology. If any of this was easy, it would already be done.”

Orton is a lifetime member of AWWA, as well as a past Chair-
man of the Pipeline Rehabilitation Committee for the AWWA 
CA/NV Section. He has also contributed to several technical 
papers through the American Society of Civil Engineers (ASCE) 
and Louisiana Tech University. He is a lifetime resident of the 
San Francisco Bay area.

  
Matthew Wallin

Matthew Wallin doesn’t quite remember 
when he knew he wanted to get into engi-
neering. He just remembers always having 
an interest in math and science. However, 
due to the fact that his father is a civil engi-
neer, it isn’t surprising that Wallin’s career 
followed a similar path. Since graduating 
with both a bachelor’s and master’s in civil 
engineering from Case Western Reserve 
University in Cleveland, Ohio, Wallin now has 12 years of expe-
rience in geotechnical engineering and trenchless technology. 

Geotechnical engineering, a branch of civil engineering, fo-
cuses on the properties and behavior of earth materials and 
how they affect the design and construction of civil projects. 
Wallin said he initially found work involving constantly chang-
ing soil conditions interesting because he saw it as a blend of 
science and art.

Early in his career, Wallin worked for URS Corp. in Oakland, 
Calif., an engineering and construction firm that introduced 
him to the trenchless process. 

“At URS I worked a lot on tunnel projects and trenchless de-
sign work,” he said. “That was really my introduction. I think I 
studied just one tunnel project the whole time I was in school.”

Today, Wallin is a senior project engineer and project engi-
neer with Bennett Trenchless Engineers in Folsom, Calif., fo-
cusing primarily on the design of challenging horizontal direc-
tional drilling and microtunneling projects.

“The industry is getting more mature and sophisticated and 
changing all the time, especially in the ways we characterize 
ground conditions and try to fairly apportion risk between the 
owner and the contractor,” he said. “And we still have a lot 
more that we can learn.”  

Wallin attended his first No-Dig in 2003 in Las Vegas and said 
it is something that Bennett Trenchless (and the firm’s predeces-
sor Bennett/Staheli Engineers) has always been involved in.

“No-Dig is just great for networking,” he said. “You have the 
opportunity to meet so many experienced people who you can 
talk to right there – the people who helped create and continue 
to define our industry.” 

Wallin has been involved in NASTT since 2001. He has au-
thored and co-authored over 15 technical papers that have 
been presented at No-Dig, as well as RETC and the Nor-Cal 
Pipe Users Group Conference. He is the current treasurer of the 
Western Regional Chapter of NASTT and is an active member 
of the NASTT program committee.

One accomplishment Wallin is particularly proud of is a mi-
crotunneling project called the Upper Northwest Interceptor 
Section 9 and Associated NEA Projects. It involved 27,500 ft of 
consecutive microtunneling drives of 24-36 in. in diameter and 
between 41 shafts, up to 65 ft deep. The project was designed 
for the Sacramento Regional County Sanitation District (SRC-
SD) and Sacramento Area Sewer District (SASD). Wallin was the 
trenchless design engineer and along with the lead consultant 
HDR and the owners SRCSD and SASD, wrote a paper on the 

project and presented it at the 2009 No-Dig Show. They plan 
to resubmit it for consideration as NASTT’s Project of the Year 
at next year’s show.

Kevin Bainbridge
Kevin Bainbridge is a civil engineering technologist and has 

worked in the municipal sewer and water in-
dustry for over 15 years. Early in his career, 
Bainbridge developed an interest in investi-
gative work in water and sewer main lining 
when he began working with the City of 
Hamilton, Ontario in 2000. Bainbridge said 
at that time, the city had only started look-
ing into using trenchless technology for that 
type of work. 

For the next 10 years, Bainbridge served as the senior project 
manager of subsurface infrastructure for Hamilton’s Infrastruc-
ture Asset Management group. In this role, he directed the re-
search, development, implementation and management of the 
city’s first comprehensive trenchless rehabilitation programs 
for sewer and water mains. 

Some of his projects have included the use of numerous re-
habilitation and condition assessment technologies, including 
CIPP (thermal set and UV cured), GRP, epoxy lining, cement 
mortar lining, RFTC, leak detection, grout sealing and sliplin-
ing. To date, the city has completed over 300 km of sewer line 
rehabilitation and has established the same type of program to 
address water mains. 

With the growing infrastructure deficit across North Ameri-
ca, Bainbridge is a strong believer that trenchless rehabilitation 
is a significant key to the sustainable management of under-
ground infrastructure. He said the trenchless industry is espe-
cially important because its application can intersect several 
areas of the construction industry, particularly sewer and water 
main rehabilitation.  

“Looking at all the value trenchless can bring, it certainly 
brings a high level of value across water,” he said. “Trenchless 
provides lots of options for how we make decisions and how 
we invest in infrastructure.”   

At the same time, Bainbridge said he believes trenchless is 
still one of the most underutilized methods in the construction 
industry, despite its use in specific areas. To him, that’s where 
No-Dig comes in. 

“There really aren’t any educational opportunities in trench-
less,” he said. “We rely on NASTT and No-Dig for this educa-
tion about the industry and to provide exposure for the com-
panies that do this type of work.”

Since 2011, Bainbridge has been the infrastructure manage-
ment practice leader for Robinson Consultants Inc., leading 
the firm’s practice in trenchless rehabilitation, condition as-
sessment and asset management. He is also a registered mem-
ber of the Ontario Association of Engineering Technologists 
and Technicians (OACETT). 

Bainbridge is also currently the chair of the Great Lake St. 
Lawrence & Atlantic (GLSLA) chapter of NASTT and has been 
actively involved with the organization since 1999 including 
serving as a past No-Dig program committee member, No-Dig 
session moderator and presenting numerous papers at past No-
Dig shows.

He has authored and co-authored over 25 papers on various 
aspects of infrastructure management and trenchless technolo-
gies and has spoken at numerous conferences and seminars 
on the subject, including NASTT’s No-Dig Show, Trenchless 
Technology Road Show, AWWA, WEAO, ASCE, BCWWA and 
WCWWA.

Andrew Farr is the assistant editor of NASTT’s Trenchless Today.
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NASTT Heads to Anaheim!
NASTT will once again exhibit at the 

International Public Works Congress & 
Exposition this year to spread the word 
about trenchless technology. This year’s 
conference is being held Aug. 26-29 at the 
Anaheim Convention Center in Anaheim, 
Calif. Each year, the APWA show features 
numerous education sessions that address 
current public works issues as well as on-
going challenges. Attendees can choose 
from more than 125 technical and profes-
sional development sessions based on the 
very latest learning models — classroom, 
interactive and “live” learning labs. They 
will also have the chance to see an exten-
sive gathering of exhibitors, including the 
“The Expo Experience,” that will showcase 
the latest products, services and technolo-
gies specific to public works. There are also 
opportunities to network with your peers, 
hone your leadership abilities and learn 
new job skills. On Aug. 29, NASTT will be 
presenting a complementary “Introduction 
to Trenchless Technology” short course. 
Be sure to mark your calendar for this pre-
miere event!

NASTT Chairman George Ragula 
(left) with Communications and 

Training Manager Michelle Hill and 
Executive Director Mike Willmets at 

last year’s APWA show.





NASTT  
Chairman’s Award  
for Outstanding 
Lifetime Service

John Hemphill, 
ISTT Executive 
Director, former 
NASTT Executive 
Director

2011 Outstanding Papers in 
Rehabilitation and New Installation
Paper D-5-04: 
Forensic Investigation of CIPP Liners

Erez Allouche, Shaurav Alam and Ray Sterling from the 
Trenchless Technology Center, Louisiana Tech University, 
Ruston, La.; Wendy Condit from Battelle Memorial 
Institute, Columbus, Ohio; and Ari Selvakumar from  
U.S. EPA, Edison, N.J.

Paper F-2-03: The First Planned 
Curved Microtunnel in the United States

Richard Palmer from Northeast Remsco Construction, 
Inc., Farmingdale, N.J.; Leo Martin from AECOM, Rocky 
Hill, Conn.; and Alexander Seilert from VMT GmbH, 
Bruchsal, Germany.

Trent Ralston Award 
for Young 
Trenchless 
Achievement
Dan Willems, 
City of Saskatoon

16     NASTT’s Trenchless Today  •  Summer 2012 nastt.org

2012 No-Dig Award Winners
TM

Erez Allouche........................ Trenchless Technology Center
Samuel Ariaratnam............... Arizona State University
Alan Atalah............................. Bowling Green State University
Brian Avon............................ Carollo Engineers
Frank Badinski....................... York Region
Joe Barsoom.......................... Parsons Brinckerhoff Inc.
David Bennett....................... Bennett Trenchless Engineers
Richard (Bo) Botteicher......... Underground Solutions Inc.
Glenn Boyce.......................... Jacobs Associates
Chris Brahler......................... TT Technologies, Inc.
Mark Brownstein................... Haley & Aldrich Inc.
Mark Bruce............................ Can Clay Corp.
Jack Burnam II...................... CH2M HILL
Craig Camp........................... Jacobs Associates
Ralph Carpenter.................... �American Ductile Iron Pipe / 

American SpiralWeld Pipe
Ken Chua.............................. City of Edmonton

George Cowan....................... HAKS
David Crowder...................... R.V. Anderson Associates Ltd.
Don Del Nero........................ CH2M Hill
Dennis Doherty..................... Haley & Aldrich, Inc.
Brian Dorwart........................ Brierley Associates, LLC
Glenn Duyvestyn.................. Hatch Mott MacDonald
John English.......................... Horizontal Technology Inc.
John  Giese............................ JR Giese Operations
Jennifer Glynn...................... RMC Water and Environment
Sanjiv Gokhale...................... Vanderbilt University
Greg Goral............................. Michels Directional Crossings
Mark Hallett.......................... SAERTEX multiCom LP
Keith Hanks........................... City of Los Angeles
Larry Kiest, Jr......................... LMK Technologies
Brenda Kingsmill................... Region of Halton
David Krywiak....................... Stantec Consulting
Bernie Krzys........................... Benjamin Media, Inc.

2011 Outstanding Paper Rehabilitation winner. Accepting 
(from left) are Ari Selvakumar, U.S. EPA, Ray Sterling and 
Shaurav Alam, Trenchless Technology Center.  

2011 Outstanding Paper 
New Installation winner. 
Accepting on behalf 
of AECOM, Northeast 
Remsco and VMT GmbH, 
is Northeast Remsco’s 
Richard Palmer (right) with 
Jack Burnam presenting.

Special Thanks to the 2012 No-Dig Program Committee Members

Dan Willems (left) of the City of 
Saskatoon accepts the Trent Ralston 
Award from Derek Potvin, president 
of Robinson Consultants Inc. 

John Hemphill 
(left) accepts 
the award 
from Chairman 
George Ragula. 



NASTT Hall of Fame Inducts First Class
One of the premier presentations at the Gala Dinner was the induction of 

NASTT’s inaugural Hall of Fame class. Honored at the dinner were: the late Gary 
Vermeer, founder of Vermeer Mfg., Frank Canon, Baroid IDP, and Bernie Kryzs, 
publisher of Trenchless Technology magazine.

Gary Vermeer’s daughter and current Vermeer CEO Mary Andringa accepted the 
award on behalf of her father. Vermeer was the founder and chairman of Vermeer 
Corp. and was known for his innovation and contributions to the agricultural 
and construction equipment industries, as well as his philanthropic efforts. He 
was a strong supporter of pursuing trenchless drilling methods and markets that 
were new to the industry. By the early 1990s, HDD was the company’s leading 
product line and is a mainstay of Vermeer’s equipment offerings today.

Frank Canon joined Baroid IDP in the oilfield 1975 and today is known 
throughout the trenchless industry for his expansive knowledge and expertise of 
drilling fluids, focusing on HDD, microtunneling, auger boring and pipe bursting. 
Over the years, he started sharing the information and experience he obtained 
in solving the many problems and situations he encountered through seminars 
and training sessions. In 2000, he was named the Trenchless Technology Person 
of the Year and is a past NASTT board member.

Bernie Krzys was part of the trenchless technology industry for many years on 
the manufacturing side before leaving that behind to produce the first magazine 
dedicated to trenchless technology. Today, the magazine Trenchless Technology 
is celebrating its 20th anniversary and has spawned countless other construction 
magazines under Krzys. He also introduced educational seminars on trenchless 
technology and launched the popular HDD Rodeos during the 1990s. Today, his 
company Benjamin Media manages the No-Dig Show. Krzys is a past NASTT board 
member and remains an active participant in the annual Educational Auction.
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Inaugural class of 
NASTT’s Hall of Fame 
are (I-r) Trenchless 
Technology publisher 
Bernie Krzys, Mary 
Andringa on behalf 
of her father, the late 
Gary Vermeer, founder 
of Vermeer, and Frank 
Canon, Baroid IDP.

George Kurz........................... �Barge, Waggoner,  
Sumner & Cannon

Joe Lane................................. SAK Construction LLC
Marc Lehman........................ CDM
Joseph Loiacono.................... Sanexen/Aqua-Pipe
Jason Lueke........................... Arizona State University
John Matthews...................... Battelle Memorial Institute
John Messina......................... Boh Bros. 
Dorian Modjeski................... Cardno TBE
Jim Murphy........................... Cimarron Engineering Ltd.
Kevin Nagle........................... TT Technologies, Inc.
Mohammad Najafi................ �University of Texas  

at Arlington/CUIRE
Peter Oram............................ AECOM
Collins Orton........................ TT Technologies, Inc.
Matt Pease............................. Staheli Trenchless Consultants
Cindy Preuss......................... Harris & Assoc.
George Ragula....................... �Public Service Electric  

& Gas Co.
Kaleel Rahaim....................... Interplastic Corporation

Michelle Ramos..................... GeoEngineers, Inc.
Jeanette Rankin..................... Malone Motorsports
Jim Rankin............................ Vermeer Corp.
Paul Reilly............................. Rain for Rent
Piero Salvo............................. GENIVAR Inc.
John Schroeder...................... CDM
Chris Schuler......................... Miller Pipeline Corp.
Ariamalar Selvakumar........... USEPA
Sunil Sinha............................ Virginia Tech University
Casey Smith.......................... SAK Construction LLC
Kim Staheli............................ �Staheli Trenchless  

Consultants
Isabel Tardif........................... CERIU
Richard Thomasson.............. Malcolm Pirnie
Ernie Ting.............................. �Town of Markham  

Waterworks Department
Matthew Wallin.................... �Bennett Trenchless  

Engineers, Inc.
Dennis Walsh........................ Woodard & Curran

Joseph L. Abbot, Jr. 
Innovative Product 
Awards

New Installation Award: 
Vermeer for its D36x50 
Series II Navigator 
horizontal directional drill 
featuring the MAGnum 
rock drilling system.

 

Rehabilitation Award: 
LiquiForce for its Junction 
Liner lateral rehabilitation 
system.

Dave Wisniewski (middle left), 
accepting the award for Vermeer, 
along with (l-r) Jennifer Glynn, 
Jim Rankin and Dave Krywiak.  
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No-Dig’s 2012  
Return to Nashville 

a Success By Sharon M. Bueno 
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The No-Dig 2013 program chair is Kim Staheli, who served as co-
chair of the 2012 Program Committee. “I am excited to have the No-
Dig show return to the West Coast because of all of the trenchless 
advances that have occurred on projects in the West since the No-Dig 
Show was here last,” Staheli said. “Sacramento is a wonderful city to 
host the show since it just finished its series of big Interceptor projects 
that included thousands of feet of trenchless pipeline installation.” 

All additional information will be available at www.nodigshow.
com as it is finalized.

Sharon M. Bueno is managing editor of Trenchless Technology.

The No-Dig Show, the annual conference and 
exhibition of the North American Society 

for Trenchless Technology (NASTT), returned to 
Nashville and brought with it more than 1,600 at-
tendees who successfully mixed business, educa-
tion and country western hospitality.

Trenchless professionals from around the globe 
gathered in the Tennessee capital city March 11-
15 for the 21st annual No-Dig Conference and Ex-
hibition. The all-trenchless event took place at the 
Gaylord Opryland Hotel and Convention Center.

The show was a great tribute to the trench-
less industry, as NASTT inducted its first Hall of 
Fame class: the late Gary Vermeer, founder of Ver-
meer Corp., Frank Canon, Baroid IDP, and Bernie 
Krzys, publisher/president of Trenchless Technol-
ogy magazine. International Society of Trenchless 
Technology (ISTT) executive director John Hemp-
hill received NASTT’s Chairman’s Award for Out-
standing Lifetime Service; and Dan Willems, Stan-
tec, received the NASTT Trent Ralston Award for 
Young Trenchless Achievement. The 2012 Trench-
less Technology Person of the Year Award was pre-
sented to Dr. Sam Ariaratnam and all the winners 
for the 2011 Trenchless Technology Projects of the 
Year were recognized.

There are two main attractions that draw peo-
ple to the No-Dig Show. One is the technical pa-
per sessions that provide detailed, peer-reviewed 
papers covering a broad range of topics relevant 
to the industry. This year, there were 155 papers 
presented covering the gamut of trenchless meth-
ods and issues. The other main component of the 
No-Dig Show is the exhibition hall, in which at-
tendees can see first-hand the latest products that 
are keeping the industry at the forefront of util-
ity construction and repair. About 140 exhibiting 
companies occupied the 70,000-sq ft exhibit hall. 

The 11th annual Educational Fund Auction was 
held on March 12 and raised a record-amount: 
$100,636. The auction raises financial support 
for NASTT’s 11 student chapters, while attendees 
have a great time bidding on amazing items. Since 
2002, the auction has raised more than $533,636. 

NASTT annually recognizes two companies 
with state-of-the-art products in either new instal-
lation or rehabilitation for their achievements in 
advancing the trenchless industry—called the Jo-
seph L. Abbott Jr. Innovative Product Awards. The 
recipients of this year’s honor were Vermeer Corp. 
and LiquiForce, and were formally recognized at 
the Gala Dinner.

Vermeer received the New Installation Award 
for its D36x50 Series II Navigator horizontal direc-
tional drill, featuring the MAGnum rock drilling 
system. The drill was unveiled at the ICUEE show 
in October. LiquiForce received the Rehabilitation 
Award for its Junction Liner lateral rehabilitation 
system, which was unveiled at the No-Dig Show.  

So while the 2012 No-Dig Show may have just 
ended, plans are already underway for the 2013 
show in Sacramento, Calif. The event will take 
place March 3-7 at the Sacramento Convention 
Center. The deadline to submit an abstract is June 
30, 2012. 

NASTT members join Chairman George Ragula and Program Commitee Co-Chair 
Kim Staheli to open the 2012 No-Dig Show in Nashville, Tenn. 
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Clockwise from top 
left: (l-r) NASTT Ex-

ecutive Director Mike 
Willmets with Bernie 

Krzys, Trenchless 
Technology pub-
lisher, Jim Rankin 
of Vermeer Corp., 
and Kevin Nagle 

of TT Technologies 
have some fun at 

the western-themed 
Educational auction; 

2011 Trenchless 
Technology Project 
of the Year Rehabili-
tation winners; 2011 
Trenchless Technol-
ogy Project of the 

Year New Installation 
winners; Attendees 
take part in  one of 

the many classroom 
presentations fea-
tured at No-Dig.      
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Clockwise from top 
left: NASTT Hall 

of Fame inductee 
Frank Canon (left) 

of Baroid IDP 
with Dave Gas-

movic, president 
of McLaughlin 

Mfg.; Matt Pease of 
Staheli Trenchless 
Consultants with 

Program Commitee 
Co-Chair Kim Staheli 
at the Gala Dinner; 
A group photo of all 

the students who 
assisted during 

the No-Dig Show; 
Students hold-

ing a piercing tool 
donated by TT 

Technologies at the 
Educational Fund 

Auction.  
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Clockwise from top 
left: Ashik Islam, 

first place winner of 
the NASTT Student 

Research Poster 
Competition; (from 
left) Benoît Côté, 
vice president of 

Aqua-Pipe, Sanexen 
Environmental 

Services Inc., with 
student scholarship 

winner Olalekan 
Sodeinde and Tom 
Hayes, president of 
Haywood Associ-

ates, LLC; LMK held 
its annual demos 
on the show floor; 

and (from left) 
Maynard Akkerman 
and Chris Sivesind 
of Akkerman Inc., 

with Sandra Gelly of 
Genivar Inc.      
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Regional Chapter News
British Columbia 

Coming off a busy and successful end to 2011, the Brit-
ish Columbia Chapter looks forward to an exciting summer 
and fall in 2012.

Great Lakes St. Lawrence & Atlantic
The GLSLA Chapter is pleased to announce the release of 

its spring issue of the “Trenchless Report.” This publication 
features new sections, including a global look at trench-
less activities along with GLSLA Chapter updates, feature 
projects, product news, trenchless news and views and an 
update from NASTT. GLSLA would like to thank everyone 
involved in making the magazine possible, including new 
publisher Great Southern Press.

Elections were held this past winter and the newly ap-
pointed GLSLA board members officially took office during 
the AGM held at the No-Dig Show in Nashville, Tenn. The 
board would like to thank everyone who voted. 

The CATT 2012 Trenchless Road Show will be held June 
5-6, in Niagara Falls, Ontario, the ACWWA will be held on 
Oct. 14-16, in Charlottetown, Prince Edward Island, and 
INFRA 2012 will be held Nov. 19-21, in Montreal, Quebec.

For more information on GLSLA, future events or to ob-
tain a PDF copy of the magazine, please visit www.glsla.ca.

Mid Atlantic
The Mid Atlantic Chapter has two seminars coming up in 

2012. The tentative dates are Sept. 19-20 in Pittsburgh and 
Nov. 28-29 in Atlantic City, N.J.  

Midwest  
Coming off a successful 2011, the Midwest Chapter re-

cently held a “Trenchless Technology, SSES and Buried As-
set Management” seminar in Joliet, Ill., April 18-19. The 

seminar featured guest presenters Jim Eggen, Director of 
Public Utilities for the City of Joliet, and Holly Sauter and 
Patrick Jensen of the Metropolitan Water Reclamation Dis-
trict of Greater Chicago. The MSTT also has two seminars 
planned tentatively for Aug. 15-16 in Detroit and for Dec. 
19-20 in Kansas City, Mo.    

Pacific Northwest
The Pacific Northwest Chapter recently published its 

second annual Pacific Northwest Trenchless Review maga-
zine, which was released just before the No-Dig Show in 
Nashville. The Chapter also held a board meeting at No-
Dig, where members discussed the possibility of having a 
trenchless forum in conjunction with the city of Portland, 
Ore., at its next Trenchless Symposium in early 2013. In 
addition, the new PNW Chapter website is up and running 
and can be viewed at www.pnwnastt.org.  

Northwest 
The Northwest Chapter is coming off of a very successful 

year of activities in 2011. In September, the Chapter orga-
nized a four paper trenchless track at the Western Canada 
Water Conference in Saskatoon, and the Calgary and Ed-
monton Sections continue to host several technical lun-
cheons each year.

The Chapter hosted its annual Northwest Trenchless 
Conference in Calgary, Alberta, Nov. 16-17, 2011. The CIPP 
short course had 34 attendees, while the overall conference 
attracted 140 attendees, 25 trade show exhibitors and 11 
sponsors. The 2011 Northwest Trenchless Project of the 
Year award was also presented during the conference to the 
City of Saskatoon for its “Preston Avenue and Taylor Street 
Storm Sewer Rehabilitation” project. 

In January, the Northwest Chapter hosted NASTT’s New 
Installations short course in Winnipeg, Manitoba, where 36 
attendees enjoyed learning more about trenchless technol-
ogy. The Chapter has also organized a trenchless track for 
the 2012 Western Canada Water conference in Winnipeg 
this September and is evaluating options to host a NASTT 
short course in Saskatchewan later this year.  

Rocky Mountain
The Rocky Mountain Chapter (RMC) elected new of-

ficers, committee chairs and conference session leaders 
for 2012, building on the success of the 2011 programs. 
Planning for the Rocky Mountain No-Dig Conference and 
Exhibition has begun and the date has been set for Nov. 
8. A NASTT short course “HDD Consortium Horizontal 
Directional Drilling Good Practices Guidelines,” will be 
conducted on Nov. 7.

The RMC committee is meeting on a bi-monthly basis in 
2012 and members are welcome to attend or dial in for the 
meetings. The committee conducted its first field lunch pro-
gram on April 9, hosted by the city of Westminster, Colo., 
Public Works and Utilities Department. The goal of the pro-
gram is to promote trenchless technology application, share 
real world experiences and meet on site to observe trench-

NASTT Chapter News 

Jim Eggen, Director of Public Utilities for the city of Joliet, Ill., 
presents at the MSTT seminar in April.



less technology construction, planning or management 
programs. The Westminster field lunch program focused 
on the asset management tools and software used to man-
age and maintain buried infrastructure. The meeting was a 
success and promoted discussion on current best practices, 
future needs and the application of trenchless technology 
in rehabilitation and replacement programs.

Key goals and activities for 2012 include:

• �2012 conference planning - Bo Botteicher, RMNASTT 
vice chair and conference committee chair, is leading 
the planning efforts with the session leaders to organize 
the 2012 conference.

• �WY/UT outreach – Tracy Lyman 2011 RMNASTT 
chair and Joe Lane, 2012 conference session leader 
are leading efforts to increase RMC-NASTT participa-
tion in Wyoming and Utah. The focus of the out-
reach activity is to encourage membership, increase 
conference participation, promote short course and 
establish local meetings and networking to promote 
trenchless technology.

Southeast
Coming off a successful seminar in Atlanta in Febru-

ary, the Southeast Chapter is currently planning a seminar 
in Tampa, Fla., with the tentative schedule date of either 
June 20-21 or June 27-28. The Chapter is also in the pro-

cess of planning another seminar in Greensboro, N.C., later  
this year.

Western
The Western Chapter held its Annual General Meeting 

at No-Dig in Nashville. The Chapter welcomed three new 
members to the WESTT Board of Directors including Mo 
Ehsani, Cory Street and Brian Avon. WESTT is also busy 
planning its eighth annual Regional No-Dig Conference 
in Ontario, Calif., Oct. 29-30 at the Ayres Hotel & Suites 
Ontario Convention Center. This event will feature the tra-
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 The SESTT held its February seminar in Atlanta.



ditional conference and exhibition on 
Oct. 29, with concurrent offerings of 
the Pipe Bursting and New Installation 
NASTT Best Practices Short Courses on 
the 30th. Keith Hanks from the City 
of Los Angeles will be keynoting a 
program containing regionally rel-
evant presentations. More details will 
follow on the website at www.westt.
org. For exhibitor or sponsor inquires, 
please contact Jason Lueke, WESTT 
chair, at jason.lueke@asu.edu or (480) 
965-7417. WESTT is also planning its 
annual WESTT Magazine, which will 
be published in conjunction with its 
conference. Please contact the Chap-
ter with any story ideas.

Student News
Student participation is a huge part 

of NASTT, as these talented young 
individuals help shape the future of 
the trenchless industry. As always, 
this year’s No-Dig recognized several 
of these students for their leadership 
and excellence.  The competition and 
scholarship winners are listed below:

NASTT Student Chapters 
Activities Presentation 
Competition
First Place: University of Alberta
Second Place: Louisiana Tech
Third Place: Virginia Tech

NASTT Student Research 
Poster Competition
First Place: Ashik Islam, Louisiana Tech
Second Place: Mir Abdullah Al-Masud 
and Tanvir Ahmed, Louisiana Tech
Third Place: Jinsung Cho, Arizona State

Charles P. Lake Rain for Rent 
Academic Scholarships
Kristi Steiner, Virginia Tech
Jose Rojas, 
University of Arlington, Texas
Lindsay Jenkins, Vanderbilt University
Maureen Cassin, 
Arizona State University
Courtney Alyssa Watts, 
Louisiana Tech University
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Scholarship Winners
Mohamed Almahakeri, Queen’s University
Samuel Betten, Vanderbilt University
Matthew Olson, Arizona State University
Olalekan Sodeinde, Vanderbilt University
Stephen M. Welling, Virginia Tech

Mohamed Almahakeri
Mohamed Almahak-

eri is a research assistant 
and a Ph.D. candidate 
at Queen’s University, 
Canada. His experimental 
and numerical research 
program focuses on the 
longitudinal behavior of 
energy pipelines due to 
ground movements. He 
serves as the president of 
the NASTT student chap-
ter at Queen’s University. 
Some of his activities in 
the chapter are promot-
ing the NASTT’s activities 
and goals, informing students about general trenchless 
technologies, encouraging them to join the chapter and 
attending the No-Dig Show. He also helped organize field 
trips for students to monitor projects utilizing trenchless 
technology. Almahakeri is a member of the Professional In-
stitute of Pipeline Engineers (PIPE), the American Society of 
Mechanical Engineers (ASME) and the American Society of 
Civil Engineers (ASCE).

Samuel Betten
Samuel Betten would like to thank the scholarship review 

committee for selecting him as one of the five Michael E. 

Argent Memorial Schol-
arship winners. Betten’s 
interest in the trenchless 
field began while work-
ing for the CN in Chicago. 
Using trenchless solutions 
to improve, relocate or 
expand utility trenches 
without stopping train 
movements was vital to 
the success of the rail-
road. While obtaining his 
Master of Engineering at 
Vanderbilt, he learned 
more about trenchless 
technology while becom-
ing involved in NASTT. In the fall of 2011, Betten was elect-
ed president of the Vanderbilt NASTT Student Chapter. He 
would like to thank his friends and family for their support 
during his academic journey. This summer, Betten will be-
gin working for the Norfolk Southern.

Matthew Olson
Matthew Olson re-

ceived his B.C.E. from 
the University of Minne-
sota Twin Cities in 2010 
and will obtain his M.S. 
in Civil, Environmental, 
and Sustainable Engineer-
ing from Arizona State 
University (ASU) in 2013. 
The goal of his master’s 
research is to measure the 
thrust required to install 
pilot tubes, casing pipe 
and product pipe in pi-
lot tube microtunneling 

Students Awarded Michael E. Argent | Scholarships at No-Dig
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installations. Data collected for his thesis was gathered 
while working on a pilot tube microtunneling project for 
Bore Master Inc. He has additional field experience with 
auger boring and tunnel boring projects. Matthew is the 
2012 president of the NASTT Student Chapter at ASU and 
recently presented a paper on instrumenting and moni-
toring of pilot tube microtunneling installations at the 
2012 No-Dig Show.

Olalekan Sodeinde
Olalekan Sodeinde is 

a senior consultant of 
Geographic Information 
Systems (GIS) at the Ten-
nessee Department of 
Transportation. He is also 
a civil engineering student 
at Vanderbilt University, 
studying construction 
management. His interest 
in trenchless technologies 
lies in the use of GIS and 
Global Positioning Sys-
tems (GPS) technologies 
for aiding trenchless exca-
vations and underground 
asset management. Sodeinde has a Bachelor of Science in 
Surveying and Geo-Informatics from the University of La-
gos and Masters in Space Studies from the University of 

North Dakota. When he is not with his family, he enjoys 
watching football or playing soccer with friends. He can 
be reached at olalekan.sodeinde@vanderbilt.edu.

Stephen M. Welling
Stephen M. Welling has 

been in the civil infrastruc-
ture industry for nearly 20 
years. From 1993 to 2007, 
he was involved in the 
construction of numerous 
road, airport and utility 
projects in northwestern 
Montana and Utah. In 
December 2007, he began 
working in consulting for 
the design and construc-
tion management of vari-
ous water and wastewa-
ter projects in Montana, 
Washington and Wyo-
ming. He received a B.S. 
in civil and environmental engineering from Utah State 
University in 2005, followed by a MBA in 2006. He is now 
pursuing a Ph.D. at Virginia Tech, being heavily involved 
in the research of improved asset management for drinking 
water and wastewater pipelines through trenchless meth-
ods. He currently serves as the student chapter president 
of NASTT there.
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British Columbia 
The British Columbia (NASTT-BC) Chapter was established 

in 2005 by members in the province of British Columbia, 
Canada.

Chapter Contact 
Karl Mueller, Chair
Phone: (604) 293-3293
E-mail: kmueller@kwl.ca

Website 
www.nastt-bc.org 

Elected Officers 
Chair - Karl Mueller
Vice Chair - Rod Loewen
Secretary - vacant
Treasurer - Gurjit Sangha

Great Lakes, St. Lawrence & Atlantic 
The Great Lakes, St. Lawrence & Atlantic (GLSLA)  

Chapter was established in 1995 and represents the Eastern 
Canadian perspective of the trenchless technology market-
place. GLSLA members are from Ontario, Quebec and the 
four Atlantic provinces.

Chapter Contact 
Kevin Bainbridge, Chair
Phone: (905) 304-0080
E-mail: kbainbridge@rcii.com

Website 
www.nasttglsl.on.ca 

Elected Officers 
Chair - Kevin Bainbridge
Vice Chair - vacant
Secretary - Gerald Bauer 
Treasurer - Derek Potvin

Mid Atlantic 
The Mid Atlantic (MASTT) Chapter was established in 

2004 by members from the states of Delaware, Maryland, 
New Jersey, Pennsylvania, Virginia, West Virginia and the 
District of Columbia.

Chapter Contact 
Richard Thomasson, Chair 
Phone: (703) 842-5621
E-mail: rthomasson@pirnie.com

Website 
www.mastt.org   

Elected Officers 
Chair - Richard Thomasson
Vice Chair - Michael Delzingaro
Secretary - Dennis Walsh
Treasurer - Tom Wyatt

Midwest 
The Midwest (MSTT) Chapter was established in 

1998 to promote trenchless technology education and  
development for public benefit in Illinois, Indiana, 
Iowa, Kentucky, Michigan, Minnesota, Missouri, Ohio 
and Wisconsin.

Chapter Contact 
Jeff Boschert, Chair
Phone: (314) 229-3789
E-mail: jeffboschert@yahoo.com

Website 
www.mstt.org 

Elected Officers 
Chair - Jeff Boschert
Vice Chair - Larry Kiest, Jr.
Secretary - Randy Fries 
Treasurer - Bill Shook 

Northwest 
The Northwest Chapter was established in 1988 by mem-

bers in the Canadian provinces of Alberta and British Colum-
bia, Canada, and in Washington state. In 2005, the mem-
bers in British Columbia established the NASTT-BC Chapter. 
In 2009, the members in Washington state established 
the Pacific Northwest Chapter and the Northwest Chapter  
adjusted the geographic area to include the members in the 
provinces of Manitoba and Saskatchewan, Canada.

Chapter Contact 
Duane Strayer, Chair
Phone: (403) 262-4500
E-mail: strayerd@ae.ca

Website 
www.nastt-nw.com 

Elected Officers 
Chair - Duane Strayer
Vice Chair - Dan Willems
Secretary - vacant
Treasurer - Mark Brand

Pacific Northwest 
The Pacific Northwest Chapter was established in 2009 

by members in the states of Alaska, Idaho, Oregon and 
Washington.

Chapter Contact 
Erik Waligorski, Chair
Phone: (425) 289-7320
E-mail: ewaligorski@rothhill.com

Elected Officers 
Chair - Erik Waligorski  
Vice Chair - Chris Price 
Secretary - Chris Sivesind
Treasurer - Matt Pease

NASTT Regional Chapters 
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Rocky Mountain 
The Rocky Mountain Chapter was established in 2009 by 

members in the states of Colorado, Utah and Wyoming.

Chapter Contact 
Tracy Lyman, Chair
Phone: (303) 534-1100
E-mail: tlyman@lymanhenn.com

Website
www.rmnastt.org 

Elected Officers 
Chair - Tracy Lyman 
Vice Chair - Al Paquet
Secretary - Ken Matthews
Treasurer - Aaron Burns

Southeast 
The Southeast (SESTT) Chapter was established in 2001 

to serve the members of NASTT from Alabama, Arkansas, 
Florida, Georgia, Louisiana, Mississippi, North Carolina, 
South Carolina, Tennessee and Puerto Rico.

Chapter Contact 
Jerry Trevino, Chair
Phone: (877) 462-6465
E-mail: jerry@mechanicaljobbers.com

Website 
www.sestt.org 

Elected Officers 
Chair - Jerry Trevino
Vice Chair - Ed Paradis
Secretary - J. Chris Ford
Treasurer - Henry Derr

Western 
The Western (WESTT) Chapter was established in 2003 by 

members from the states of Arizona, California, New Mexico, 
Nevada and Hawaii.

Chapter Contact 
Jason Lueke, Chair
Phone: (480) 965-7417
E-mail: jason.lueke@asu.edu

Website 
www.westt.org 

Elected Officers 
Chair - Jason Lueke
Vice Chair - Cindy Preuss 
Secretary - Cory Street
Treasurer - Matt Wallin
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Arizona State University 
Tempe, Ariz. 
Advisor: Dr. Samuel T. Ariaratnam 
E-mail: samuel.ariaratnam@asu.edu 

Bowling Green State University
Bowling Green, Ohio 
Advisor: Dr. Alan Atalah 
E-mail: aatalah@bgnet.bgsu.edu 

Concordia University 
Montreal 
Advisor: Dr. Tarek Zayed
E-mail: zayed@bcee.concordia.ca 

Indiana University - Purdue University Indianapolis
Indianapolis 
Advisor: Dr. Dae-Hyun (Dan) Koo, P.E.
E-mail: dankoo@iupui.edu

Laval University
Quebec
Advisor: Dr. Geneviève Pelletier, ing.
E-mail: Genevieve.Pelletier@gci.ulaval.ca 

Trenchless Technology Center/Louisiana Tech University
Ruston, La. 
Advisor: Dr. Erez Allouche 
E-mail: allouche@latech.edu 

McGill University 
Montreal 
Advisor: Dr. Mohamad A. Meguid
E-mail: mohamed.meguid@mcgill.ca

Queen’s University 
Kingston, Ontario 
Advisor: Dr. Ian D. Moore 
E-mail: moore@civil.queensu.ca

CUIRE/University of Texas at Arlington
Arlington, Texas
Advisor: Dr. Mo Najafi
E-mail: najafi@uta.edu

Vanderbilt University
Nashville, Tenn. 
Advisor: Dr. Sanjiv Gokhale 
E-mail: s.gokhale@vanderbilt.edu

Virginia Tech University 
Blacksburg, Va. 
Advisor: Dr. Sunil Sinha 
E-mail: ssinha@vt.edu

University of Alberta
Edmonton, Alberta 
Advisor: Dr. Alieza Bayat
E-mail: abayat@ualberta.ca 

NASTT Student Chapters 
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INTRODUCTION
During the early stages of the Envi-

ronmental Protection Agency’s (EPA) 
Task Order 58, titled the Rehabilita-
tion of Water Distribution and Waste-
water Collection Systems, the need 
for a quantitative, retrospective evalu-
ation of the performance of pipe reha-
bilitation systems emerged. This need 
was reinforced by participants of an 
international technology forum held 
in September 2008. Major reasons for 
this interest are:

1. �The biggest data gap in asset man-
agement involving rehabilitation 
is prediction of remaining asset 
life and how long rehabilitation 
techniques can extend that life. 
Municipalities have expressed a 
strong desire for some hard data on 
the current condition of previously 
installed systems to validate or cor-
rect the assumptions made at the 
time of rehabilitation.

2. �Since several of the major pipe lin-
ing techniques have now been in 
use for at least 15 years (some 40 
years internationally), it is a good 
time to undertake such an investiga-
tion to see if, on the basis of the cur-
rent condition of the liner, whether 
the originally planned lifetime (typi-
cally 50 years) is reasonable.

The outcome of such an evaluation 
would be to address one of the most 
significant unknowns in terms of deci-
sion making for engineers and life-cycle 
cost/benefit evaluations and to provide 
shared experiences among municipali-
ties in a systematic and transferable 
manner. This research is aimed at pro-
viding answers to the question: “How 
long can I extend the life of the asset if I 
rehabilitate it versus outright replace?” 
Other benefits include providing data 
that can be used to develop answers 
to questions such as “what properties/
defects are critical?” and “what acceler-

ates deterioration?” Discussions with 
research centers in Canada and Europe 
revealed that the city of Montreal and 
a number of cities in Germany have 
already engaged in similar efforts to 
revisit previous rehabilitation projects 
(Isabel Tardif, Personal Communica-
tion, 2009). 

The research team developed a gen-
eral test protocol applicable to the re-
trieval and testing of CIPP rehabilita-
tion liner systems. This protocol was 
evaluated via demonstration of a ret-
rospective evaluation of an in-situ lin-
er. As the research team searched for 
viable candidate cities/utilities with 
which to undertake the evaluation, it 
contacted all the major CIPP provid-
ers that were involved in the early de-
velopment of the CIPP industry in the 
U.S. and several other industry figures 
that were involved in the develop-
ment of CIPP use. This paper provides 
preliminary results of retrospective 
evaluation of a CIPP liner exhumed 
from an 8-in. VCP gravity sewer line 
in the city of Denver.

REMOVAL & TESTING 
OF CIPP SPECIMEN

The test protocol consists of a com-
prehensive data collection effort in 
the field and the laboratory, which 
put an emphasis on quantifiable data 
whenever possible. The host pipe was 
excavated and a 6-ft long section of 
the lined pipe exhumed with care, 
packaged and shipped to the TTC re-
search laboratory. Annual gap mea-
surements were conducted both on 
the edges of the exhumed section, as 
well as on the edges of the sections 
that remain in the ground.

The host pipe selected for the retro-
spective study was a circular, 8-in. in-
side diameter vitrified clay pipe (VCP). 
The host pipe was lined in 1984. The 
26-year old liner consisted of a 6 mm 
thick unwoven fabric (similar to those 
used today) saturated with isophthalic 
polyester unfilled resin. The primary 

catalyst was Perkadox 16 while the 
secondary catalyst was Trigonox C. 
The 0.015-in. sealing layer was made 
of polyurethane. In recent years, some 
vendors switched from polyurethane 
to polyethylene and/or polypropylene 
as the seal layer in CIPP liners. Simulta-
neously, higher grades of polyurethane 
became available for CIPP liners. 

Visual Inspection of Liner
Overall, the liner appeared to be in 

a good shape. The polyurethane coat-
ing seemed to erode away at the in-
vert of the pipe. Upon discussion with 
the vendor, it was established that 
the polyurethane laminate coating 
intended to serve as a sacrificial lay-
er and act as a barrier for preventing 
resin from entering the interior of the 
tube. It was expected that this coating 
would hydrolyze over time (a chemi-
cal reaction causing the breakdown 
of certain polymers). The vendor was 
surprised to find out that most of the 
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Figure 1. The exhumed liner.

Figure 2. The invert of the CIP liner.
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polyurethane layer remained intact (some newer CIPP lin-
ers utilize a polyethylene or polypropylene coating, which 
is considered to be a permanent layer). In locations where 
the polyurethane coating hydrolyzed, the fibers into which 
the polyurethane coating dissolved were exposed. However, 
the resin-impregnated felt beneath it was solid and intact. 
The stitch holding together the CIPP tube was found to be 
in good condition. Signs of wear were restricted to the bot-
tom third of the tube. A deposit made of silt and what ap-
peared to be residue of an organic matter, was found at the 
invert of the CIP liner.

CCTV Inspection of Lined Sewer
The city of Denver ordered CCTV scans of the lines in the 

area from which the sample was retrieved. Also, historical 
maintenance reports of these lines were requested. A review 
of the CCTV reports suggested that overall the liner was in 
good condition. Several tap break-in defects were noted as 
well as lining deficiencies in undercut connections, which 
could allow for root intrusion between the lateral outer 
wall and the liner 
covering the inte-
rior of the main 
pipe. This could 
be attributed to 
the robotic cutters 
used by the indus-
try 26 years ago, 
which were far less 
sophisticated and 
accurate than the 
units used today. 
Some of the imag-
es revealed root in-
trusion via tap connections, resulting in a partial blockage 
of the sewer line, but the liner itself appeared to be intact 
in these images. On the line stretch in the alley between 
Garfield Street and Jackson Street (between 3rd and 4th Av-
enue), at chainage 212.6 ft, there was what appeared to be 
a liner deficiency in the vicinity of a tap break-in. Another 
liner deficiency was found at the alley between Jackson 
Street and Garfield Street, from the first manhole north to 
the first manhole south to 1st Avenue. At chainage 20.8 ft, 
a bulge was found at the invert of the liner that prevented 
further advancement of the CCTV equipment. A third liner 
deficiency location was identified in the line running in the 

alley between Jackson and Harrison streets, as it crossed 3rd 
Avenue, at chainage 239.8 ft. This liner deficiency appeared 
to be attributed to improper restoration of a nearby lateral 
connection. A significant portion of the polyurethane coat-
ing was hydrolyzed along this line. A lining deficiency was 
also noted at 2nd Avenue and Jackson Street, which was 
attributed to a connection cut shift. Similar occurrences of 
a liner connection cut shift were noted on a couple of other 
lines. A location where the liner appeared to be detached 
from the host pipe was located at chainage 39 ft, in the al-
ley between 3rd Avenue and Garfield Street.

Testing of Bedding Soil and 
Residue Found Inside the Liner

The trench was divided into six regions. Soil samples 
collected from each region were placed in airtight bags 
to avoid foreign contamination and/or loss of moisture. 
Standard test methods, ASTM C136 and ASTM C128, were 
followed to classify the soil and determine its particle size 
distribution. In addition to those tests, the pH of the soil 
samples was measured using a pH meter.

ASTM C136 is a standard testing method for performing 
sieve analysis on geological material. Based on grain size dis-
tribution, both the backfill and bedding soils can be consid-
ered to be sandy soils. The steep slopes of the resulting gra-
dation curves for the samples taken from the spring line and 
invert elevations suggest that the bedding material consists 
of uniform (poorly-graded) soil. Review of bore logs collected 
as part of utility construction projects performed in nearby 
areas revealed that the native soil in the top 5 ft consist of 
sandy-silt underlying by gravelly sand (between 5 and 12 ft).

ASTM D2216 is a test method used to determine the mois-
ture content in soils by mass. Samples weighing 1,000 gm 
from each of the six locations were placed in an oven for 
a period of 24 hours. After 24 hours, the soil samples were 
weighed and returned to the oven for an additional 24-hour 
period. The process was repeated until the difference be-
tween two subsequent measured weights was less than 1 gm. 
At this point, the soil was assumed to be moisture free. 

The pH of the soil embedment and solid sediments collect-
ed from the pipe invert were measured using a Thermorion 
pH meter. The soil samples were placed in a pan (which was 
rinsed using distilled water) and distilled water was added 
to the samples. The soil sample was than stirred and the pH 
probe was inserted into the soil-water mixture. The process 
was repeated for the sediments collected from the invert of 

 Figure 3. Image of the inner surface of the 
26-year old, 6-ft long CIP liner section.
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the liner. The soil samples collected 
from around the pipe (bedding mate-
rial) were found to be rather acidic in 
comparison to the backfill soil. The 
sediments inside the pipe were found 
to be only slightly acidic, as expected 
from a residential wastewater stream.

Liner Harness Tests 
(ASTM D2240)

Durometer (Shore ‘D’) Hardness 
(ASTM D 2240) is used to determine 
the relative hardness of thermoplastic 

and thermosetting materials. This test 
measures the penetration of a speci-
fied indentor into the subject material 
under specified conditions of force 
and time. Specimens measuring ap-
proximately 1 in. by 1 in. were cut 
from the crown, spring line and in-
vert of the retrieved CIPP liner. Next, 
the durometer was used to measure 
the hardness of each specimen. A to-
tal of 144 readings were performed on 
samples taken from the crown, spring-
line and invert. Tests were conducted 

on the inner and the outer surfaces. 
It can be seen that the inner invert 
and inner springline sections, which 
were in continuous contact with the 
waste stream, are somewhat softer (54 
and 55, respectively) compared with 
other surfaces of the liner. The outer 
side of the liner enclosed by the host 
pipe was neither in contact with the 
soil nor with the waste stream, and 
provided hardness values of around 
80. This suggests that the constant 
contact with the waste stream might 
have resulted in softening of the liner 
material over time. All tests were per-
formed using the Shore D hardness 
scale, which utilizes a weight of 10 
pounds (4,536 g) and a tip diameter 
of 0.1 mm. For the purpose of inter-
preting the results, a value of 50 Shore 
D represents the hardness of a solid 
wheel (e.g., similar to those used by 
forklifts), while a Shore Hardness D 
scale value of 80 represents the hard-
ness of paper making rollers. In sum-
mary, the liner hardness was found 
to be medium to high on the Shore 
D scale. The surfaces continuously ex-
posed to the wastewater stream (inner 
invert, spring line) appeared to have 
had somewhat lower hardness values 
compared to the values recorded on 
outer surfaces of the CIPP liner.

Thickness and Ovality 
of the Liner

A total of 72 readings were taken 
to measure the thickness at different 
locations around the pipe circumfer-
ence. These readings were taken using 
a caliper with an accuracy of +0.0001 
in. The thickness of the liner at the 
crown was found to be slightly greater 
than the thickness in other locations 
around the circumference of the liner. 
This was attributed primarily to the 
erosion of the polyurethane coating 
layer (approximately 0.015 in. thick), 
originally placed on the internal sur-
face of the liner, at the invert zone.

A profile plotter was used to accu-
rately map any deformation inside 
the liner. The system featured a lin-
ear variable displacement transducer 
(LVDT) connected to a motor-gear 
system that rotated around the inner 
circumference of the liner. An encoder 
system provided information used to 
determine the locations around the 
pipe where data was taken. The liner 
was placed inside a circular PVC tube 
as careful measurements were taken 
to ensure that the liner center was 
aligned with the measuring device. 
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Next, the profile plotter was aligned 
with the center of the CIPP liner tube. 
The liner was found to be somewhat 
oval with a reference to its center-
line. Continuous readings were taken 
around the circumference of three 
cross-sections spaced 1 in. apart, and 
averaged. On the spring – line-spring 
– line plane, the liner was found to 
be somewhat more oval than on the 
crown-invert plane, most likely due to 
geometrical imperfections in the origi-
nal host pipe.

Bending Testing 
(ASTM D790) and Tensile 
Testing (ASTM D638)

Specimens as described in ASTM 
D790 and ASTM D638 were cut from 
the crown, spring line and invert of the 
retrieved CIPP liner using a router and 
a band saw. A total of nine specimens 
were prepared and tested (three from 
each location). The sides of the speci-
mens were smoothed using a grinder. 
The specimens were marked as shown 
in Figure 4. Images from the physical 
testing are shown in Figures 5 and 6. 

Liner 
specimens 
– bending 
(top) and 

tensile 
(bottom).

Bending 
testing in 

accordance 
with ASTM 

D790.

Raman Spectroscopy
Raman spectroscopy was used 

to assess the liner material aging. 
This is a technique based on in-
elastic scattering of monochro-
matic light, usually from a laser 
source. Inelastic scattering refers 
to change in the frequency of 
photons in the monochromatic 
light upon interaction with a 
sample. Photons of the laser 
light are absorbed by the sample 
and then reemitted. The fre-
quency of the reemitted photons 

Tensile testing in 
accordance with 
ASTM D638. The 

specimen
       before the 
test (top) and 
after the test 

(bottom).  



is shifted in comparison with the original monochromatic 
frequency, a phenomenon called “Raman Effect.” This shift 
provides information about vibrational, rotational and 
other low frequency transitions in the molecules, which 
are indicators of degradation and breakdown of the resin 
at its most fundamental (molecular) level. In order to be 
able to compare test results with known reference data, the 
manufacturer of the original resin was contacted to obtain 
a virgin sample of a very similar resin to that used in the 
original lining operations 26 years ago.

The specimens used were 1/2-in. by 1/2-in. as only a very 
small surface area of the sample was required for collecting 
Raman spectra. The specimens were polished using a me-
chanical polisher and cleaned with distilled water. Spectra 
from 200 to 2100 cm-1 were collected using R-3000 HR Ra-
man spectrometer, utilizing a 785 nm diode laser operating 
at 290 mW via through a fiber optic probe. Integration time 
was 30 seconds. The measured intensity of the Raman sig-
nal in arbitrary units (a.u.) was plotted on the y-axis, while 
the wave length in cm-1 was plotted on the x-axis. The 
plots were nearly identical for the base resin and 25-year 
old liner, with no significant change in the intensity of the 
peaks or region shift, indicating high chemical stability.

Short-Term Buckling Test
A steel mechanical tube was prepared for the test to act as a 

host pipe for the liner. The tube was 2 ft long and machined 
to accommodate the ovality of the liner (the tube thickness 
was reduced 1/16 in.). Two 3/8-in. threaded holes were made 
on the opposite sides of the mechanical tube. Quick connec-
tors were fixed to the pipe through the holes to allow attach-

ing the pressure system). The liner was inserted into the tube 
and a lubricant was applied to the inside of the tube to ease 
the sliding of the liner. The liner was beveled on both sides 
using an air operated disk sander, and flushed with the pipe.

Two specially designed, open-ended, conical steel caps 
filled with high temperature silicon were prepared and used 
to maintain the seal at the ends of the test specimen. The 
caps were pressed against each end of the pipe specimen 
using threaded rods and were designed to ensure that the 
annular space between the inner wall of the pipe and outer 
wall of the liner was sealed. This high level of effort and pre-
cision was considered paramount to allow effective sealing 
of the annulus under elevated internal pressure, while al-
lowing free access to the interior of the pipe for conducting 
frequent deformation measurements of the liner. A pressure 
gage was connected on one of the threaded holes and an-
other one was attached with a quick connector for applying 
high water pressure. A nitrogen gas pressure bladder system 
was used to generate the needed high water pressure.

A profile plotter developed in TTC was used to determine 
a profile of the interior of the liner to be tested. This system 
was equipped with an LVDT rotating a full circle in one and a 
half minutes. Voltage reading changed as the tip of the LVDT 
moved vertically and those readings were collected using a HP 
3479A DAQ. Later, they were processed to get the actual pro-
file of liner’s inside. The pre-buckling profile plot showed that 
the liner was almost 1/4-in. tapered on the right top corner. 
Although minor leaks were observed when the specimen was 
held at the test pressure of 40 psi, the liner was found capable 
of resisting a sustainable external pressure of 40 psi with no 
signs of structural distress or the on-set of buckling failure.

SUMMARY
The test protocol for retrospective examination of CIPP lin-

ers consisting of a comprehensive data collection effort in the 
field and the laboratory, which put an emphasis on the collec-
tion of quantifiable data, was developed and demonstrated. A 
circular, 8-in. inside diameter vitrified clay pipe (VCP), which 
was lined using a 6 mm thick CIPP liner in 1984, was exca-
vated and a 6 ft long segment of the host pipe was exhumed 
and sent to the TTC laboratory. The 26-year old CIP liner con-
sisted of a 6 mm thick unwoven fabric saturated with poly-
ester resin. Visual observations suggest that wear out of the 
liner was limited to the invert and the spring lines areas. Me-
chanical tests revealed that the flexural modulus of the liner 
ranged between 310,000 psi and 363,000 psi, surpassing the 
specified design value listed in ASTM F 1216 of 250,000 psi. 
The minimum flexural strength value recorded was 6,170 psi, 
which again is well above the minimum value of 4,500 psi 
listed in ASTM F 1216. The variability in test value is attributed 
to variations in one or more of the following reasons: a) resin 
content; b) average curing temperature (i.e., between crown 
and invert); and c) wear out rates due to applied mechanical 
loads. The Raman spectroscopy results revealed nearly identi-
cal results for the 25-year old resin and a sample made from 
identical resin by the research team. No significant change in 
the intensity of the peaks or region shift was noted, indicating 
high chemical stability. The buckling test demonstrated that 
the liner is capable of resisting an external pressure of 40 psi 
(more than 90 ft of water head) with minor leakage and no 
signs of on-set of a buckling failure.
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Interceptor and at the Park River Interceptor allow flow up 
to a one-year storm event to be directed to the Hartford Wa-
ter Pollution Control Facility. Flows exceeding the one-year 
storm event will overflow weirs to the existing discharge 
locations. The HAIE will serve as the downstream conduit 
for several upstream separation projects that are designed 
to eliminate combined sewer overflow points and to reduce 
combined sewer overflows that eventually drain into the 
Connecticut River. The project area is in a densely popu-
lated urban area of Hartford, Conn.

The Metropolitan District Commission (District) is a mu-
nicipal corporation that was chartered by the state of Con-
necticut in 1929, to provide water and sewer services to the 
communities of Bloomfield, East Hartford, Hartford, Newing-
ton, Rocky Hill, West Hartford, Wethersfield and Windsor. A 
combined sewer system serves Hartford and portions of West 
Hartford with 38 active combined sewer overflows (CSOs). 

In 2006, the District entered into a consent order with 
the Connecticut Department of Environmental Protec-
tion (DEP) to reduce CSOs to a one year level of control 
within 15 years for Hartford and West Hartford. The dis-
trict also entered into a consent decree that same year with 
the Environmental Protection Agency (EPA) and the U.S. 
Department of Justice to implement a sanitary sewer over-
flow (SSO) abatement program to eliminate structural SSO’s 
over a seven year period for the communities of Rocky Hill, 
Wethersfield and Windsor, and to eliminate SSO’s over a 
12-year period for the communities of West Hartford and 
Newington. As a result of these two consent decrees, the 
district implemented a CWP to manage the program and 
ensure compliance with both regulatory ord

The work under the CWP includes three major elements: 
(1) construction of new sanitary sewers, interceptors and 
tunnels that reduce CSOs within the district’s collection 

INTRODUCTION
May 19, 2010 marked the completion of the first planned, 

curved microtunnel in the United States. The Homestead 
Avenue Interceptor Extension project in Hartford, Conn., 
consisted of approximately 3,500 linear ft of 72-in. RCP, 
90 percent of which was designed to be installed by micro-
tunneling. The contractor, Northeast Remsco Construction 
(NRC), proposed to install the remaining 10 percent of the 
72-in. RCP using trenchless methods. This proposal included 
extending a planned microtunnel an additional 290 linear 
ft and incorporating a 1,359 linear-ft radius curve in order 
to avoid an arduous open cut pipe installation that would 
have involved installing sheeting near historic buildings and 
working around and beneath numerous old utilities.

The project owner, the Metropolitan District Commis-
sion and AECOM, the design engineer, recognized the po-
tential benefits of the alternative and were receptive to the 
proposal. AECOM and NRC worked together to develop the 
new alignment and to minimize the risk associated with the 
proposal while providing maximum benefit to the owner.

NRC contracted with VMT GmbH to provide the guid-
ance system. The VMT system, widely used outside the 
U.S., used a theodolite, prisms and a control system that 
integrated seamlessly with NRC’s company-owned Herren-
knecht AVND-1800AB MTBM and control cabin.

BACKGROUND
The Homestead Avenue Interceptor Extension Project 

(HAIE) is the first major project within the Metropolitan 
District’s Clean Water Project (CWP). The purpose of the 
project is to extend the current Homestead Avenue Inter-
ceptor from its current discharge point at the Gully Brook 
Conduit to the Park River Interceptor. The diversion struc-
tures at the connection to the existing Homestead Avenue 
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system; (2) rehabilitation of existing 
sanitary sewers and construction of 
new interceptors that eliminate struc-
tural and non-structural SSOs from 
East Hartford, Bloomfield, Wethers-
field, West Hartford, Windsor, Rocky 
Hill and Newington; and (3) improve-
ments at the Water Pollution Control 
Facilities (WPCF) in Hartford, Rocky 
Hill and East Hartford to increase 
treatment flow capacity and to reduce 
nitrogen discharge levels.

Homestead Avenue 
Interceptor Extension 
Project Design 

This project provided numerous 
challenges that included construct-
ing approximately 3,500 ft of 72-in. 
tunnel in a highly urbanized section 
of Hartford, tunneling beneath active 
Amtrak rail lines and beneath an ele-

vated section of Interstate I-84. As one 
may expect in an old New England 
city, there were smaller scale impacts 
created by the alignment that includ-
ed: encroachment upon critical aging 
utilities, proximity to historically sig-
nificant buildings, and maintaining 
traffic flow around the work areas. 
Four multi-story building footprints 
were located within 20 ft of the align-
ment. AECOM provided final design 
and construction management ser-
vices for the project and in December 
2008, Northeast Remsco Construction 
(NRC) of Farmingdale, N.J. was award-
ed the construction contract.

The layout for the project during 
design anticipated the use of three 
jacking shafts and three receiving 
shafts to complete the five tunnel 
drives. The planning for the work at-
tempted to account for the needs of 
the contractor in providing sufficient 
space for the processing equipment to 
treat the slurry at each jacking pit and 
an area set aside to stockpile the slurry 
until such time that it could be char-
acterized and properly removed. The 
design team investigated a number 

of routing alternatives to get the flow 
from the upstream interface with the 
Homestead Avenue Interceptor to the 
Park River Interceptor and Park River 
Storm Sewer located in historic Bush-
nell Park. The selection of the chosen 
route was based on the reduction of 
potential risks that could have a nega-
tive impact on the completion of any 
of the tunneling runs. Historical con-
struction data on many of the large 
buildings that line the southern end 
of the project, as well as the elevated 
box-structure ramp leading into the 
Hartford’s Union Station just south 
of the tunnel crossing, were not avail-
able. As additional design information 
was developed, the alignment of the 
tunnel was modified to avoid cutting 
into a parcel so that it would not re-
strict future development. Once the 
alignment was set, the final geotech-
nical program was completed.

Subsurface conditions along the pro-
posed route included geologic units 
such as bedrock, glacial till, varved silt 
and clay and miscellaneous fill. The 
bedrock of the Connecticut Valley 
consists of conglomerates, feldspar-
rich sandstone (arkose), red and black 
shale layers; and igneous sills and 
dikes. In the project area, the bedrock 
is red sandstone. As in much of New 
England, the bedrock surface has been 
ground down by glaciers and covered 
with a layer of dense glacial till. During 
much of the glacial period, the current 
Connecticut River Valley was the loca-
tion for a large glacial lake. The depos-
its from this lake in the Hartford area 
are varved silts and clays.

The exploration for the design con-
sisted of 26 test borings and geophysi-
cal surveys. Data from these investiga-
tions were used to develop a working 
geologic profile of the alignment. The 
saturated, soft to very-soft, varved silt 
and clay was selected to locate the 
tunnel alignment since the extent of 
other materials at the site was typically 
intermittent. They were generally lo-
cated at depths that were inconsistent 
with other alignment selection cri-
teria such as adequate ground cover; 
settlement considerations; concerns 
for utility and obstruction avoidance; 
and hydraulic design for the HAIE.

The goal was to maintain the tun-
nel horizon entirely within the varved 
clay unit. However, in order to main-
tain the hydraulic grade line for the 
project, this was not possible. Mixed 
face conditions would be experienced 
at the north and south ends of the 
project. The subsurface investigation 

indicated that the interface between 
the upper soft to very soft varved silt 
and clay and the lower very stiff glacial 
till would be encountered for nearly 
180 ft on the first drive down Walnut 
Street, the longest drive for the proj-
ect. The geotechnical investigation 
also indicated the thinning of the clay 
layer as the alignment approached the 
south end of High Street.

The goal during design was twofold: 
maintain two tunnel diameters of 
cover and remain entirely within the 
varved clay unit. The thinning of the 
clay unit resulted in the decision to 
stop the tunnel approximately half of 
the way down High Street, just south 
of Allyn Street. Based on the explora-
tion program, the varved clay and silt 
unit thinned and an area of urban fill 
became prominent. Borings indicated 
that the fill used was mostly granular. 
From that point to the terminus of 
the project in Bushnell Park, the 72-
in. pipe was designed to be installed 
by open cut methods.

CONSTRUCTION CHALLENGES
Weak Soils 

The blow counts in the tunneling 
envelope ranged from one to five. 
Along the majority of the alignment, 
the liquid limit was about 40, while 
the moisture content ranged from 41 
percent to 52 percent. This created a 
challenging tunnel wherein the tun-
neling machine must avoid its natural 
tendency to sink. This was extremely 
important because the design gradi-
ent for the new HAIE was 0.0008 ft/
ft. Northeast Remsco overcame the 
weak soil issue by using an MTBM 
equipped with a second fully articu-
lated steering joint positioned 25 ft 
from the cutting wheel. This unique 
feature allowed the MTBM to engage 
three times the surface area compared 
to the conventional steering joint in 
order to make horizontal and vertical 
course corrections. The joint provided 
an immediate reaction when engaged, 
proving beneficial on this project.

Slurry Processing
All excavated soil required stock-

piling and characterization prior to 
disposal, so the tunnel muck had to 
be decanted sufficiently for stockpil-
ing and testing. The high percentage 
of ultra-fine particles in suspension 
made slurry processing difficult. NRC’s 
slurry processing plant included belt 
scalpers, shale shakers, mud clean-
ers, hydrocyclones, centrifuges and 
auxiliary storage tanks and a vertical 

Figure 1. Proposed route layout for the New  
Homestead Avenue Interceptor Extension.



the Contractor to use tight sheet-
ing for the open cut pipe instal-
lation and to maintain vehicular 
access to several businesses in 
this block. The close proximity 
of the historic buildings when 
added to the numerous utilities 
convinced the Contractor that 
alternate means of installation 
needed to be explored.

As designed, the new HAIE 
was to be installed by micro-
tunneling beneath the up-
per section of High Street. 

clarifier. Even with polymer dosing, the 
equipment worked around the clock to 
process the slurry generated by a single 
12-hour shift.

Summer Construction Requirements
The contract documents required the 

72-in. pipe to be installed across Asylum 
Street (a heavily travelled six-lane road 
in front of Bushnell Park) on seven suc-
cessive summer weekends providing ap-
proximately 10 work hours on Saturday 
and Sunday. At the end of each weekend 
shift, traffic was to be restored. In lieu 
of open cut methods, Northeast Rem-
sco proposed installing the 72-in. pipe 
beneath Asylum Street using a conven-
tional open wheeled TBM from a launch 
shaft in Bushnell Park.

AECOM was concerned about the 
ground water level and the nature of the 
soils identified in the subsurface explora-
tion. However, NRC believed the soil to 
be adequate for the proposed tunneling 
technique based on recently completed 
excavations in Bushnell Park to build the 
connection structure to the Park River 
storm sewer and test pits recently exca-
vated for various utility work in the area. 
NRC believed the soils were more cohe-
sive than indicated in the contract docu-
ments. If correct, AECOM would be less 
concerned with ground water problems 
while jacking the 120 ft across the street.

To better define the soils, Northeast 
Remsco performed four additional geo-
probes. Logging of the probes indicated 
that the soils were mostly urban fill con-
sisting of fine silty clay. AECOM recom-
mended approval of the contractor’s pro-
posal with the proviso that additional 
geotechnical monitoring points must be 
installed and that the two gas mains be-
ing crossed must be excavated and sup-
ported prior to tunneling.

With only one pipe diameter of cover 
over the tunnel, some settlement was 
expected. NRC agreed to work around 
the clock in order to reduce the length 
of time the tunnel heading would be ex-
posed to the soil, thereby reducing settle-
ment concerns. The settlement that did 
occur would be corrected through pave-
ment repairs during daily lane closures. 
The tunneling work did cause some pave-
ment settlement, however there were no 
utility issues during the drive.

Numerous Utilities and Old Buildings
High Street is a 30-ft wide street, re-

plete with old utilities and lined with 
historic buildings. The geology on High 
Street compelled AECOM to design this 
lower section as an open cut pipe instal-
lation. The contract documents required 
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Figure 2. 
Numerous 

utilities  
were 

exposed to 
install just  
one sewer 

lateral.
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Then a four degree horizontal bend 
was to be installed just south of the 
intersection with Allyn Street with the 
balance of the HAIE on High Street to 
be installed open cut. Northeast Rem-
sco proposed to eliminate the arduous 
open cut work by using microtunnel-
ing methods to install the HAIE the 
full length of High Street.

However, this could only be accom-
plished by driving a curved microtun-
nel, something that had not been done 
previously in the United States. North-
east Remsco believed that the curved 
tunnel could be completed along an 
alignment that avoided utility con-
flicts and maintained sufficient clear 
distance from the zones of influence of 
the structures lining the end of High 
Street, the oldest buildings along the 
entire tunnel alignment. The align-
ment had to clear the steeply sloped 
24-in. brick combined sewer and then 
run parallel to the other aging utilities 
in the street. 

AECOM and the district’s major 
concerns were protecting these utili-
ties in light of the shallow depth of 
cover and maintaining safe differences 
from the footings along the street. The 

soils discovered in the excavations for 
the utilities indicated that the fill soils 
were more cohesive than indicated in 
the boring at the end of High Street. 
After a number of iterations, NRC was 
allowed to move forward with the 
curved tunnel. To monitor the work 
properly, the geotechnical monitoring 
program was revised to reflect tunnel-
ing rather than open cut corners.  

Curve Design
In other parts of the world, curved 

microtunneling is not uncommon. 
However those drives usually start 
with a straight run and end with a 
curve. In that way, the pipe sections 
subjected to the greatest jacking load 
do not have to be pushed through the 
curve. On this project, the require-
ments were such that NRC proposed 
a curve in the middle of the drive. In 
this way, the HAIE would cross be-
neath the existing 24-in. brick sewer 
running down the middle of High 
street with sufficient clearance. Then 
the curve would be constructed, mak-
ing the new pipe run along the west-
ern edge of the road.

Figure 3. The curved tunnel alignment.
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Capacity of the Jacking Pipe
The original calculated jacking ca-

pacity of the 72-in. RCP was 1,290 
tons. However, as the pipe deflects 
to go through a curve, the calcula-
tion can no longer assume axial loads 
across the entire area of the joint. As 
the pipe passes through the curve, the 
contact area across the joint decreases 
and approaches a point load. Accord-
ingly, the jacking capacity of the pipe 
must be reduced. In this case the pipe 
was derated to 563 tons capacity (still 
maintaining a factor of safety of 3.0), 
still significantly higher than the esti-
mated jacking force of 312 tons. A sin-
gle intermediate jacking station was 
installed after the laser total station 
as a contingency in case jacking pres-
sures became too high. It was however 
not used on this drive.

The derating was based on a maxi-
mum 0.25 degree joint deflection and 
the use of a 3/4-in. plywood packer to 
aid in load transfer across the joint. 
The packer provides more uniform 
contact between the concrete surfaces 
which allows for uniform distribution 
of the jacking force across the joint 
(see open/closed joint details in figure 

4). NRC considered a tighter radius 
of curvature but determined that the 
corresponding increase in joint deflec-
tion would reduce the jacking capac-
ity of the pipe too much, given the 
estimated jacking loads.

Figure 4 cutline: Figure 4. The ply-
wood packer provides uniform con-
tact between the concrete surfaces, al-
lowing for uniform distribution of the 
jacking force across the joint.

The new alignment had to be co-
ordinated with the connections re-
quired for the ancillary sewer and 
storm drain work. The same issues 

of numerous utilities and old build-
ings prompted Northeast Remsco to 
propose the trenchless installation of 
a new 15-in. sanitary sewer (approxi-
mately 18 ft deep and 200 ft long) us-
ing a guided boring machine (GBM). 
NRC proposed using No-Dig clay jack-
ing pipe in lieu of the specified PVC 
pipe. After consideration of the high 
quality of contemporary clay pipe, 
the MDC agreed to the substitution. 

NRC used an Akkerman 339 GBM to 
accomplish this work, while lateral 
connections were made in an open 
cut using Insert-A-Tees.

Figure 4. The plywood packer provides uniform contact between the concrete  
surfaces, allowing for uniform distribution of the jacking force across the joint.
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Curved Tunnel Guidance
There were two options to con-

sider for the guidance system for the 
curved drive: either a Laser Total Sta-
tion or a Gyroscopic Navigation Sys-
tem. Northeast Remsco considered 
the benefits of each and decided that 
a Laser Total Station system was the 
best choice. This system is designed 
for the guidance of long distance and 
curved pipe jacking applications for 
pipe diameters above 40 in. The main 
component of the system is a servo 
motorized Laser Total Station which is 
mounted inside the tunnel on a spe-
cial bracket and moves with the pipe-
line as the microtunneling progresses. 
The actual position of the station is 
continuously calculated based on the 
known as-built position of the already 
installed pipes. The advantage to us-
ing the Laser Total Station guidance 
system is the ability to continually 
determine the MTBM’s position inde-
pendent of drift or refraction.

Northeast Remsco hired VMT 
GmbH, a company very experienced 
in tunnel guidance systems, to pro-
vide the necessary hardware and ex-
pertise to guide the curved microtun-
neling operation. In addition to the 
guidance system, VMT supplied an 
experienced engineer to work with 
Northeast Remsco’s microtunnel ma-
chine operator for the proper use of 
the equipment during the drive. The 
VMT equipment integrated seamlessly 
with NRC’s company owned Herren-
knecht AVND-1800AB microtunnel-
ing machine and control cabin.

The VMT Internet Viewer is a fea-
ture that provides remote visualiza-
tion of the navigation and machine 
data via the internet. All data regard-
ing the actual MTBM position, includ-
ing the MTBM history, the MTBM 
Position on Google Maps and avail-
able MTBM performance data were 
displayed in the internet browser and 
frequently updated. This feature al-
lowed the dissemination of relevant 
information to all interested parties. 
The machine and navigation data 
were also displayed in web charts to 
analyze the jacking process. 

VMT´s SLS-Microtunneling LT sys-
tem was used for the entire length of 
the drive. In the first phase, the La-
ser Total Station (a Leica TCA 1203 
which includes an integrated diode 
laser mounted parallel to the visual 
axis and a sensor system allowing 
automatic targeting of prisms) was 
mounted between the push rams on a 

custom built measurement pillar. For 
reference, another pillar with a survey 
prism was installed outside the shaft. 
During excavation the laser beam is 
continuously maintained on the Her-
renknecht ELS target in the rear of the 
MTBM and follows the MTBM during 
the advance. The calculated values of 
three-dimensional target positions are 
displayed on the screen of the system 
PC and also stored in the database.

As the MTBM progresses, the bored 
hole it creates constrains the jacked 
pipe following behind. Therefore, as 
you track the position of the MTBM 
during the progress of the tunneling 
work you get a reasonable estimate of 
the position and elevation of the jacked 
pipes behind it. The position and level 
of all further pipes are determined by 
the tunnel produced by the MTBM. 
This assumption is called invariance of 
the pipeline and is the basis of all cal-
culations in the SLS-Microtunneling LT.

The system operates in the first phase 
condition until the laser can no longer 
activate the target unit either due to dis-
tance or line of sight limitations as the 
curve is started. On this project, this sit-
uation was reached after only two days 
when the tunnel reached a drive length 
of 210 ft. At this point, it was already 40 
ft into the curve and was approaching 
the position where the laser would no 
longer activate the target.

For the second guidance phase, the 
Laser Total Station was moved into 
the tunnel onto a custom bracket and 
moved along with the pipeline as the 
tunneling continued. The station, the 
automatic tribrach and inclinometer 
were mounted directly onto the tenth 
pipe, approximately 120 ft behind 
the target, thus guaranteeing a line of 
sight to the ELS target at all times. The 
automatic tribrach is used to elimi-
nate roll at the laser station and main-
tains the total station permanently 
in a horizontal position. Any lateral 
inclination caused by the roll of the 
pipe is detected by an inclinometer 
positioned at the laser station and is 
included in the calculations.

Two additional brackets for refer-
ence prisms were mounted five pipes 
(50 ft) ahead of the laser station. Their 
purpose was to allow measurement of 
the actual position of the advancing 
tunnel as near to the front of the laser 
total station as possible. The variance 
between the pipes’ measured position 
and that of the theoretical position 
of the MTBM at the same station can 
be determined. Finally, the backsight 
reference prism was then mounted on 

the measurement pillar in the shaft. 
As the tunnel continues and the la-
ser station advances, its position is 
known from the previously stored ref-
erence points, which are indexed via 
the distance driven and corrected for 
any minor variation due to pipe roll, 
pitch and yaw. Due to the very rapid 
advance rate on this project, the inter-
val for the full measurement cycle to 
check the positions of all the reference 
prisms was set at 1 m.

The third phase began when the 
drive reached 405 ft. The Laser Total 
Station was too far around the curve 
to see the backsight prism. So, the 
backsight prism was moved into the 
tunnel together with its attendant in-
clinometer to allow roll of the pipes 
to be included in the computation. To 
ensure that an accurate measurement 
of the machine advance is made, a dis-
tance measurement wheel is mounted 
on the pipes in the shaft.

The guidance system was self-suffi-
cient for the rest of the drive. Optical 
survey checks were recommended at 
every 300 ft of pipe advance to en-
sure that any accumulated errors were 
removed. But due to the very small 
tolerance of +/- 1 in., and the fast 
advance speed, this optical measure-
ment was performed daily. 

SUMMARY
This 600 ft drive was completed in 

just nine days while undertaking a 
curve of a 1,359-ft radius for a length 
of 160 ft to complete this complex 
project. On day nine, the MTBM 
scratched the receiving shaft and 
was recovered the following day. The 
breakthrough accuracy was within a 
half- inch of the target line and grade, 
thus marking the successful comple-
tion of the first planned, curved mi-
crotunnel in the United States.

To view the complete version of 
Paper F-2-03, please visit www.
nastt.org.

Figure 5. The completed curve with the 
tunnel support lines still in place.
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NASTT’s Introduction to Trenchless Technology Webinar - 
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Contact Info:
Lindsie Bowman
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August 8

NASTT’s Introduction to Trenchless Technology Webinar - 
Rehabilitation Part 2
Contact Info:
Lindsie Bowman
Phone: (330) 467-7588
E-mail: lbowman@benjaminmedia.com  
Web: www.nastt.org/training 

August  29

NASTT’s Introduction to Trenchless Technology Short Course
APWA Public Works Congress & Expo
Anaheim Convention Center
Anaheim, CA
Contact Info:
Michelle Hill
Phone: (440) 638-4676
E-mail: mhill@nastt.org 
Web: www.apwa.net/congress 

October 17

NASTT’s Introduction to Trenchless Technology Webinar –  
New Installations Part 1
Contact Info:
Lindsie Bowman
Phone: (330) 467-7588
E-mail: lbowman@benjaminmedia.com  
Web: www.nastt.org/training 

 
 
 

October 29-30

8th Annual Western Regional No-Dig Conference & Exhibition
Ayers Boutique Suites Convention Center 	
Ontario, CA
Contact Info:
Jason Lueke
Phone: (480) 965-7417   
E-mail: Jason.Lueke@asu.edu  
Web: www.westt.org/no-dig-conference 

October 30

NASTT’s New Installation Methods Short Course	
NASTT’s Pipe Bursting Short Course
Ayers Boutique Suites Convention Center 
Ontario, CA
Contact Info:
Jason Lueke
Phone: (480) 965-7417   
E-mail: Jason.Lueke@asu.edu 
Web: www.westt.org/no-dig-conference 

November 7-8

3rd Annual Rocky Mountain Regional No-Dig Conference and 
Exhibition
Doubletree Hotel	
Westminster, CO
Contact Info:
Phone: (970) 215-9115
E-mail: Al.Paquet@CH2M.com  
Web: www.rmnastt.org/events 

November 8

NASTT’s HDD Consortium Horizontal Directional Drilling Good 
Practices Guidelines Course
Doubletree Hotel
Westminster, CO
Contact Info:
Phone: (970) 215-9115
E-mail: Al.Paquet@CH2M.com 
Web: www.rmnastt.org/events 






	1-11
	12-15
	16-17
	18-23
	24-27
	28-31
	32-48

