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A promising future

Dr. Kimberlie Staheli, NASTT ChairMessage from the NASTT Chair 

 G
reetings GLSLA Chapter 
members! NASTT is 
having another great year, 
and I’m excited for our 
future during my term 
as Chair of the Board 

of Directors and beyond. As I’m sure 
you know, NASTT’s 2016 No-Dig Show 
in Dallas was a huge success as we 
experienced a sold-out exhibit hall and had 
excellent attendance. 

NASTT would never be where we 
are today without the dedication and 
support of our volunteers and our 11 
regional chapters. I would like to thank 
the following GLSLA Chapter Members 
who served on our No-Dig Show Program 
Committee and volunteered their time and 
expertise to peer-review each and every 
abstract submittal to ensure the technical 
presentations were up to the standards 
we are known for: David Crowder, Mike 
Davison, Brenda Kingsmill, Michael 
Kleespies, Joseph Loiacono, Derek 
Potvin, Ashley Rammeloo, Piero Salvo, 
and Michael Willmets. I would also like 
to extend a special thank you to Brenda 
Kingsmill and Ashley Rammeloo for 
serving as Session Leaders in addition to 
serving on the Program Committee.

This year, I had the honor of recognizing 
GLSLA Chapter Member Derek Potvin 
as the recipient of the Chair’s Award 
for Lifetime Service. Derek is the 
Immediate Past Chair of NASTT’s Board 
of Directors and has served on the 
Program Committee for many years. He 
is dedicated to this region and serves as 
the Treasurer for your chapter. Derek is 
truly a trenchless champion and it was my 
pleasure to recognize him with this award. 
Congratulations, Derek!

In addition to the annual No-Dig Show, 
NASTT provides many trenchless training 
courses. We are focused on trenchless 
education and our highly experienced 
instructors are dedicated to trenchless 
education, providing their expertise 

strictly on a volunteer basis. They donate 
personal time to travel around North 
America to provide high-quality training 
on a host of trenchless technologies. I 
would like to thank GLSLA member Kevin 
Bainbridge for serving as an instructor 
this year for our Introduction to Trenchless 
Technology Good Practices Course.

During our strategic planning efforts, 
the Board of Directors identified goals 
of engaging larger groups of trenchless 
professionals to participate in the many 
volunteer opportunities provided by 
NASTT. These opportunities prove to be 
very satisfying and rewarding. NASTT 
has a wide variety of ways to participate 

that allow involvement at any level. If you 
are interested in more information, please 
visit our website at nastt.org/volunteer. 
There, you can view our committees and 
learn more about these great ways to stay 
involved with the trenchless community. 
Please consider becoming a volunteer – we 
would love to have you get more involved.

NASTT has a very promising future and 
the GLSLA Chapter is stronger than ever. 
Thank you again for your continued support 
and dedication to NASTT and the trenchless 
technology industry. 

Dr. Kimberlie Staheli
NASTT Chair
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Un avenir prometteur

Message du président de la NASTT Kimberlie Staheli, présidente de la NASTT 

 C
ordiales salutations à tous 
les membres de la section 
Grands Lacs, Saint-Laurent 
et Atlantique (GLSLA)! La 
North American Society 
for Trenchless Technology 

(NASTT) connaît une autre année splendide 
et l’avenir qui se dessine pour la durée de 
mon mandat à la présidence du conseil 
d’administration et par la suite me dynamise. 
Vous savez sans doute que le salon No-Dig 
2016 de la NASTT, à Dallas, a remporté 
un énorme succès, à tel point que des 
exposants potentiels n’ont pas pu réserver 
de stands. L’affluence a été remarquable. 

La NASTT ne serait pas ce qu’elle est 
aujourd’hui sans le dévouement et le soutien 
de nos bénévoles et de nos 11 sections 
régionales. À ce sujet, je tiens à remercier les 
membres de la section GLSLA qui siégeaient 
au comité du programme du salon et 
qui ont mis leur temps et leur expertise 
bénévolement au service de l’association, 
relisant tous les résumés d’exposés pour 
s’assurer que le contenu technique soit à la 
hauteur des normes rigoureuses qui nous 
caractérisent. Merci, donc, à David Crowder, 
Mike Davison, Brenda Kingsmill, 
Michael Kleespies, Joseph Loiacono, 
Derek Potvin, Ashley Rammeloo, 
Piero Salvo et Michael Willmets.  

Je remercie doublement Brenda Kingsmill 
et Ashley Rammeloo, qui ont en plus 
assumé le rôle de modératrices. 

Cette année, j’ai eu l’honneur de 
remettre le Prix de la présidence à 
Derek Potvin, de la section GLSLA, pour 
l’ensemble de ses services. Derek a été 
mon prédécesseur à la présidence du 
conseil d’administration de la NASTT et a 
siégé pendant de nombreuses années au 
comité des programmes. Il est dévoué à 
sa région et assume d’ailleurs la trésorerie 
de votre section. Derek est un réel porte-
étendard des technologies sans tranchée. 
C’était un grand plaisir de souligner cette 
belle carrière en lui remettant ce prix. 
Félicitations Derek!

En plus du salon annuel No-Dig, la 
NASTT a proposé de nombreux cours. 
Nous nous concentrons sur la formation 

aux technologies sans tranchée, et 
nos instructeurs chevronnés partagent 
leur expertise sur une base strictement 
bénévole. Ils donnent généreusement 
leur temps et parcourent l’Amérique du 
Nord pour offrir une formation de grande 
qualité sur une gamme de technologies. 
J’aimerais à ce sujet remercier Kevin 
Bainbridge, de la section GLSLA, 
qui a donné cette année notre cours 
d’introduction aux règles de l’art des 
technologies sans tranchée. 

Au terme de la planification stratégique, 
le conseil d’administration s’est donné 
pour objectif de convaincre davantage de 
professionnels de profiter des nombreuses 
occasions de bénévolat qu’offre la NASTT. 
Ce sont des activités très gratifiantes, et 
les possibilités sont très diverses. Si vous 
souhaitez en savoir davantage, rendez-vous 
sur notre site Web, à nastt.org/volunteer. 
Vous y verrez la description de nos comités 
et y trouverez des moyens stimulants 
de prendre une part dynamique à notre 
communauté. Je vous invite à envisager 
une activité bénévole : nous serions 
heureux de vous voir participer davantage!

L’avenir de la NASTT est très 
prometteur, et la section GLSLA est plus 
robuste que jamais. Je vous remercie 
encore une fois de votre appui et de votre 
dévouement indéfectibles envers la société 
et l’industrie sans tranchée.  

Kimberlie Staheli
présidente de la NASTT 

L’avenir de la NASTT est très 
prometteur, et la section GLSLA est 

plus robuste que jamais.
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Providing Trenchless Solutions Through Our 
Network Of Certified Applicators Since 1975.

AP/M PERMAFORM
The trenchless solutions company
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Centrifugally cast storm and sewer pipe rehabilitation

Centrifugally cast manhole rehabilitation
www.permaform.net • 
800-662-6465 • www.
centripipe.com

www.permaform.net • 800-662-6465 • www.centripipe.com

Underground Infrastructure Specialists
    AP/M Permaform offers engineered solutions 
for the repair or replacement of badly 
deteriorated manholes, pipe and similar under-
ground structures without excavating with their 
CentriPipe® and Permacast® systems. Installed 
by their network of certified applicators since 
1975, cities, engineers, and contrac-
tors trust AP/M’s solutions for their 
underground infrastructure
rehabilitation projects. 
    From the Yukon to the Maritime 
Provinces, AP/M Permaform 
applicators are ready to assess and 
address rehabilitation projects. 

Who to Call
    Located in Edmonton, Alberta, 
Martech, Inc. distributes AP/M 
Permaform solutions and works with 
licensed applicators in British Co-
lumbia, Alberta, Saskatchewan, and Manitoba. 
For project assessment and assistance, contact 
Glenn Votkin at 780-454-2006, gvotkin@mar-
techdss.com, or Liang Yu at 780-271-0283, lyu@
martechdss.com, or learn more about Martech 
at www.drivingstrategicsales.com.
    Mar-Tech Underground Services, Ltd of 
Langley provides Permacast® and CentriPipe® 
rehabilitation services in British Columbia. For 
assistance in British Columbia, contact Bob 

Kennedy at 604-888-2223, by email at 
bobkennedy@mar-tech.ca, or online 
at www.mar-tech.ca. 
    Operating in Edmonton, Alberta since 1952, 
Osco Mudjacking and Shotcreting Ltd., has 
proven extremely adept with this technology.
Osco has rehabilitated manhole and pipe 
projects for satisfied customers in the Greater 
Edmonton region and even in the Yukon. For 

assistance in Alberta, contact Don Moroz at 780-
469-1234, by email at osco@mudjacking.com, or 
online at www.mudjacking.com. 
    When pipe rehabilitation is the project focus, 
MuddRuckers, Inc. of Winnipeg is the licensed 
CentriPipe® installation specialist in Manitoba 
and Saskatchewan. MuddRuckers has proven to 
be very versatile and skilled at installations in a 
variety of challenging locations while also facing
challenging site and weather conditions. For as-
sistance in Manitoba and Saskatchewan, contact 
Doug Cook at 204-992-6833, doug@muddruck-

ers.com, or online at www.
muddruckers.ca.
    PipeFlo Contracting Corpo-

ration of Ontario is trained and 
experienced in both pipe and 
manhole rehabilitation projects. 
For Permacast® and CentriPipe® 

rehabilitation projects in Ontario, contact Bruce 
Noble at 905-572-7767, bruce@pipeflo.ca, or visit 
the PipeFlo website at www.pipeflo.ca. 
    For Permacast®  and CentriPipe®  installations 
in New Brunswick, Nova Scotia, Prince Edward Is-
land, Newfoundland and Labrador, and Quebec, 
Eastern Trenchless, Ltd. is a licensed applicator 
available to assist with your rehabilitation needs. 
For assistance in these areas, contact John Bow-
les, MScE, P.Eng, by phone at 506-476-5648 or by 
email at john@easterntrenchless.com.
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Looking forward 
to another good year

Kevin Bainbridge, GLSLA Chapter ChairMessage from the GLSLA Chair

T
he Great Lakes, St Lawrence 
and Atlantic (GLSLA) Chapter 
is pleased to present to 
you our 2016 issue of the 
Trenchless Journal. This 
magazine is filled with 

lots of product and project information, 
NASTT updates, and some great articles, 
including our feature article on pipe-
splitting in Chalk River, Ontario.

The GLSLA Board of Directors and 
member volunteers are continuing to work 
to provide value to our members through 
this publication along with training, our 
website, and support for several NASTT 
programs. GLSLA continues to provide 
important support for NASTT’s programs, 
including the Municipal Scholarship, 
silent auction, and student scholarships. 
We would like to congratulate GLSLA 
members who were awarded a municipal 
scholarship for the 2016 No-Dig Show.

In co-ordination with NASTT, GLSLA 
will be hosting training sessions in Atlantic 
Canada in 2017; please stay tuned for 
further details on dates and locations 
(www.glsla.ca/education-training).

We look forward to all the upcoming 
trenchless technology events in 2017, 
including the ACWWA Annual Conference 
in September and GLSLA training 
sessions, along with next year’s No-Dig 
show in Washington, DC.

For more information on GLSLA, our 
events, and our training sessions, please 
visit our website at www.glsla.ca. 

Kevin Bainbridge
GLSLA Chapter Chair
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En route vers une 
autre année bien remplie

Message du président de la GLSLA Kevin Bainbridge, président de la section GLSLA 

 L
a section Grands Lacs, Saint-
Laurent et Atlantique (GLSLA) 
est ravie de vous présenter 
le numéro 2016 du Journal 
sans tranchée. Le magazine 
regorge d’informations sur une 

foule de produits et de projets, d’échos 
des activités de la North American Society 
for Trenchless Technology (NASTT) et 
d’articles fort intéressants, dont l’article 
vedette sur un éclatement de conduite à 
Chalk River, en Ontario.

Le conseil d’administration et les 
bénévoles de la GLSLA poursuivent 
leur travail afin d’accroître la valeur 
de l’adhésion à l’association. À cette 
publication s’ajoutent la formation, le 
site Web et le financement de plusieurs 
programmes de la NASTT. La GLSLA 
continue en effet de contribuer au 
programme des bourses aux employés 
municipaux et aux bourses d’études ainsi 
qu’aux ventes aux enchères par écrit. Nous 
tenons d’ailleurs à féliciter les membres de 
la GLSLA lauréats de l’une des bourses 
aux employés des municipalités et 
agences attribuées à l’occasion du salon 
No-Dig 2016.

De concert avec la NASTT, la GLSLA 
offrira des sessions de formation dans 
la région de l’Atlantique en 2017. Ne 
manquez pas les détails sur les dates et 
les lieux (www.glsla.ca/education-training).

Il nous tarde de vous voir aux activités 
prévues en 2017 dans notre domaine, et 
notamment : la conférence annuelle de 
l’Atlantic Canada Water and Wastewater 
Association (ACWWA), en septembre, les 
sessions de formation de la GLSLA et le 
prochain salon No-Dig, à Washington, DC.

Pour en savoir davantage sur la 
GLSLA, nos activités et nos formations, 
rendez-vous sur notre site, à  
www.glsla.ca/fr/bienvenue. 

Kevin Bainbridge
président de la section GLSLA

Il nous tarde de vous voir aux 
activités prévues en 2017 dans  
notre domaine, et notamment :  

la conférence annuelle de l’Atlantic 
Canada Water and Wastewater 

Association (ACWWA), en septembre.
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18,950+
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of greenhouse 
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average, 
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Not a single 
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of 
underground 
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1,500km

ferpalinfrastructure.com

gases annually

Stay ahead of the curve with FER-PAL

e: info@ferpalinfrastructure.com

Our industry-leading trenchless 
watermain solutions provide a  
green alternative to open-cut.
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2015 GLSLA Trenchless Conference Highlights
Congrès Sans-Tranchée 2015 de la GLSLA

October 15–16, 2015 in Niagara Falls, ON

Photos by David Crowder, Trenchless Journal Coordinator.
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Our next GLSLA Chapter event is in the 
planning stages for Atlantic Canada in  
the Spring of 2017.

Stay tuned for more details to come soon. 

Visit our website for updates at  
www.glsla.ca 
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TECHNOLOGIES

®

LMKTECHNOLOGIES.COM | 815.640.9302
info@lmktechnologies.com

To learn more, call or visit us at:

LEADING CIPP SOLUTIONS SINCE 1993

Insignia End Seal™ Vac-A-Tee™ T-Liner® Performance Liner® CIPMH® Performance Liner®

Gasket Sealing Outside Cleanout Main-To-Lateral Lining Lateral Lining System Full Depth Sectional Spot Repair

mailto:info@lmktechnologies.com
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building better communities

Associated Engineering specializes in the infrastructure, water, environmental, transportation, 

energy, and building sectors. Our holistic approach considers climate change impacts to create 

sustainable and resilient solutions. Sustainability is part of our business, as well as every project 

we undertake. Our services in trenchless engineering include:

• Design  • Feasibility Studies & Review  • Condition Assessment  •Buried Asset Management

•  Value Engineering & Peer Review  • Risk Assessment & Constructability 

• Contractor Prequalification  • Tender & Contract Administration  • Claims Review

• General Engineering During Construction  • Construction Inspection & Monitoring

www.ae.ca

A Carbon 

Neutral 

Company

http://www.ae.ca
http://www.logiball.com


NASTT’s 2017 No-Dig Show will be hosted in Washington, D.C., from April 9–13, 2017. Save the date!

There’s no substitute for NASTT’s No-Dig Show when it comes to staying in touch and informed! 
Grow your network of business connections and stay on top of the latest trenchless developments at 
NASTT’s 2017 No-Dig Show!

For the latest information and updates, visit nodigshow.com.

If you would like to submit your project paper or other content and 
photos for an upcoming issue of this GLSLA Chapter magazine, 
please contact David Crowder, the Trenchless Journal Coordinator, at 
dcrowder@rvanderson.com.  

Editorial submissions are welcome, and are due for the next publication 
by July 14, 2017.

NASTT’s 2017 No-Dig Show
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Project Background
The Canadian Nuclear Laboratories site 
in Chalk River, Ontario features an on-site 
Sanitary Sewage Treatment Facility (SSTF), 
which services the entire site. The SSTF 
was identified as a key component of 
CNL’s infrastructure requiring upgrades to 
meet the needs of future site development. 
Although a full reconstruction of the SSTF 
was required, CNL and Stantec conducted 
a CCTV inspection of the existing outfall 
pipe to determine if it was also in need of 
renewal. The inspection of the outfall pipe 
confirmed that it required renewal in the near 
future to ensure that impacts to the SSTF 
would not impact the treatment system.

 
Key Challenges & Constraints
The existing 300 mm diameter, corrugated 
steel outfall pipe discharges treated effluent 
from the SSTF into the Ottawa River. The 
pipe is roughly 150 m long, extending 
approximately 90 m into the river. The 
pipe outlet is submerged approximately 
4 m beneath normal river level. Due to 
the location of the outfall pipe, an open-
cut replacement would have required 
extensive environmental assessments and 
consultation. The timeframe to complete 
this would be significant, and could impact 
CNL’s ability to provide an operating 
discharge of the treated sewage effluent to 
the Ottawa River.

Engineering Solution
In consideration of these constraints, 
the CNL/Stantec project team reviewed 
several technical solutions considering 
schedule, constructability, cost, and 
risks. It was determined that a trenchless 
method of pipe replacement would be 
most appropriate. Stantec planned and 
designed the replacement of the pipe 
using the static pipe-splitting method. In 
this method, the existing corrugated steel 

pipe (CSP) was cut and expanded using a 
static splitter head and a new high-density 
polyethylene (HDPE) replacement pipe 
was pulled through the existing conduit 
behind the splitter head. Photo 1,taken 
from behind the SSTF, shows the view 
downstream along the alignment of the 
outfall pipe. An excavator is stationed next 
to the pulling pit and a marine construction 
barge is stationed at the pipe outlet 
location in the Ottawa River.

Pipe-Splitting and Replacement of a 
Corrugated Steel Pipe with Submerged 
Outlet at Canadian Nuclear Laboratories
Sanitary Sewage Treatment Facility Outfall Pipe
Canadian Nuclear Laboratories, Chalk River, ON

Authors:
Pierre Wilder, Colin Goodwin, and Gerry Bauer (Stantec Consulting Ltd.)
Julia Kazachkova (Canadian Nuclear Laboratories)

Photo 1. Outfall pipe alignment
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Design
A dimension ratio of DR11 was selected 
for the new pipe to ensure all pulling 
forces could be accommodated. The 
benefits of pipe splitting include the ability 
to install the pipe underwater, avoiding 
existing site utilities and infrastructure, 
with reduced time for approvals, reduced 
time to construct, ability to install new pipe 
prior to start of the SSTF construction, 
reduced risks, and reduced costs as 

Photo 3. Lowering pulling machine

Photo 2. Custom splitting head

compared to open-cut replacement. 
Since the outlet is submerged, concrete 
ballasts and underwater tie-down anchors 
were installed near the outlet of the pipe 
to counteract buoyant forces. An HDPE 
flange was fused onto the outlet end of 
the pipe to allow for future outfall pipe 
extensions or attaching a diffuser system.

One of the major concerns with this proj-
ect is the tendency of CSP material to bunch 
up like an accordion during pipe-splitting. As 
this occurs, the compressed pipe becomes 
significantly more difficult to split and may 
lead to the splitting machine being over-
loaded, or dangerously ejecting the existing 
pipe into the pulling pit. This concern was 
particularly relevant near the downstream 
portion of the pipe within the river, which has 
little soil cover to hold the pipe in place. 

Design of the splitter head and pulling 
machine were completed by the general 
contractor, PipeFlo Contracting, and 
Hammerhead Trenchless Technologies. 
A custom head (shown in Photo 2) was 
fabricated with a single low-profile splitter 
blade to maximize the cutting pressure 
of the blade and reduce the likelihood of 
bunching of the pipe. 

As the Engineer of Record, Stantec 
produced a technical scope of work to 
assist CNL in procuring a contractor, and 
provided technical guidance throughout 
the construction, including submittal 
reviews and construction supervision. 
During these reviews, the project team 
worked directly with the contractor (PipeFlo 
Contracting) to plan and develop practical 
and comprehensive contingency plans 
in the event of a failure or unforeseen 
circumstances on site. 

Preparation
Daily coordination meetings were held 
between CNL, Stantec, and PipeFlo to 
review critical items and establish action 
items and timing. A flow bypass was 
completed at an upstream maintenance 
hole with an inflatable plug, submersible 
pumps with automatic level float actuators, 
and a redundant suction pump.

The full length of HDPE pipe was fused 
along a clearing on the riverbank outside 
of the CNL security fence. Fusing was 
completed by the pipe supplier, Sandale 
Utility Products. Earthworks was completed 
by Eastway Contracting, including 
excavation of an existing maintenance 
hole outside of the security fence, and 
excavation of the pulling pit for the pipe 
splitting machine supplied and operated 
by Hammerhead Trenchless Equipment. 
The maintenance access excavation 
became a critical observation point for the 
pull, as it was a grade-change location 
(shallower near the outlet) and was the 
deepest portion of pipe below surface. 
The Hammerhead operator was on site for 
excavation of the pulling pit to ensure that 
the pulling face was adequately braced 
to withstand the pulling forces, and was 
aligned with the pipe. 

Once the pulling pit was completed, 
the Hammerhead machine (HB 125-ton 
static bursting machine) was lowered 
into the excavation and braced and 
aligned with the existing pipe using 
hydraulic adjustments. Photo 3 shows 
the pulling machine being lowered into 
the excavation. Drilling rods (1 m long 
each) were connected one at a time and 
pushed through the existing pipe until 
they reached the outlet, where a diving 
team (ODS Marine) was mobilized to 
observe and provide in-water support. The 
rods followed the inside of the existing 
pipe alignment. It took approximately 
four hours to push 139 rods to reach 
the outlet. Excavators on the shoreline 
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were required for the location of the pipe 
splitting machine and the removal of an 
intermediate concrete access shaft. Using 
two small boats and a main barge, ODS 
Marine lined up the new HDPE pipe in the 
river and began filling it with water from a 
temporary blind flange on the outlet to sink 
the pipe in preparation for the pull. Photo 4 
shows the new pipe being lined up in the 
water by boats prior to sinking.

ODS Marine was stationed at the outlet to 
observe the pipe entry and the splitting of 
the exposed pipe. 

As the splitter head was pulled through, 
the pulling pressure on the machine 
would occasionally rise and suddenly 
drop. This was observed as the CSP pipe 
began to bunch up, creating resistance 
before the splitter would cut through the 
material. Pulling speed varied from  
0.5 m/min to 1 m/min. 

Figure 1 illustrates the pulling pressure 
(in psi) in relation to distance from the 
pulling pit (in metres). Below the graph is 
a profile drawing of the existing pipe. The 
beginning of the pull is on the right side 
of the graph, which coincides with the 
downstream end of the pipe. The pulling 
pit is located at the second maintenance 
hole from left (to be installed after the 
pull). As shown on the figure, the pulling 
pressure was fairly consistent throughout 

Photo 4. Aligning HDPE pipe in river

Figure 1: Pipe-splitting machine pressure profile

Splitting
With the drill rods connected to the splitter 
head at the outlet, the Hammerhead 
machine began pulling the new pipe 
through. The Hammerhead operator 
controlled the pulling pressure and speed. 
A labourer from PipeFlo joined the operator 
in the pulling pit to disassemble and 
remove drill rods as they were pulled into 
the pit, keeping count to track the distance 
of the pull. Technical supervisors from 
Stantec monitored the pulling pressure as 
well and tabulated this data against the 
total pull distance. This data is illustrated 
in the Figure 1, on right. A diver from 

“One of the major concerns with this project  
is the tendency of CSP material to bunch up  

like an accordion during pipe-splitting.”
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the in-river portion of the pipe, maintaining 
at roughly 1,000 psi. 

As illustrated in Figure 1, when the 
splitter head approached the grade 
change in the pipe, where the existing 
access structure was excavated and 
removed, the pulling pressures increased 
to a maximum of 4,500 psi and appeared 
to have stopped forward movement. 
Eventually, the splitter head broke 
through into the excavation. This location 
was known to have rock backfill in the 
slope. Observations showed that the 

existing pipe had been bunching up, as 
a small portion of it was pushed into the 
excavation with the splitter head. After 
this breakthrough, the pulling pressures 
dropped back to approximately 1,200 psi. 
As shown in Figure 1, this sequence of 
building pressures and release occurred 
three other times as the splitter head 
approached the pulling pit. The entire pull 
took seven hours to complete, including 
some interim downtime to adjust the 
pulling face. Photo 5 shows the upstream 
end of the new pipe after being pulled 
into the pulling pit and detaching from the 
pulling machine. 

Benefits & Limitations of Pipe-Splitting
The benefits of using pipe-splitting for this 
application include:
• Reduced approval time, reduced 

construction time, and reduced costs.
• Reduced risk. As the new pipe follows 

existing pipe alignment, there is little 
risk of damaging other pipes and buried 
infrastructure. This is particularly useful 
in areas where the buried infrastructure 
is aging or unknown. 

• There is no need to excavate, aside 
from a relatively small pulling pit. This 
is a huge benefit in environmentally 
sensitive areas or in areas with 
potentially contaminated soils.

• No muck, slurry, or grout is required. 
Unlike other trenchless rehabilitation 
technologies, such as directional drilling 
and slip-lining, there is no need to use 

muck or slurry or injecting grout. This 
provides a cost benefit and reduces 
the risk of environmental impacts.

• Pipe-splitting is applicable in 
submerged conditions. As discussed 
above, a pneumatic or hydraulic pipe 
bursting system would likely have 
less difficulty in splitting the existing 
corrugated steel pipe; however, this 
technology was not feasible with the 
submerged outlet. Static bursting 
(or pipe-splitting) requires less 
equipment and was more versatile for 
this scenario.

Conclusions
Using a team approach, the contractor 
was able to successfully pull the new 
pipe into place and complete the 
project within the three-week schedule. 
This work included flow bypass and 
installation of a new access maintenance 
hole and a new section of PVC pipe 
installed by open-cut to connect to the 
existing SSTF. This new pipe mitigates 
the risk of a discharge pipe failure and 
will allow the construction of the new 
SSTF to proceed.

 This project illustrates that static 
pipe splitting to replace corrugated 
steel pipe can be used effectively under 
challenging conditions, if the project 
is well planned, risks understood and 
mitigated, and a qualified/experienced 
team is used on the project (including 
owner, consultant, and contractor). Photo 5. New pipe pulled into pit
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INTRODUCTION
The asset management of any group of 
assets must answer key questions for 
optimal service outcomes to be achieved. 
These questions include: What assets are 
out there? Where are they located? What 
are they worth and what will they cost to 
replace or maintain? What level of service 
are these assets expected to deliver? What 
is the current condition of each asset? 
And, when does action need to be taken to 
ensure continued delivery of service?

By answering these questions 
and acting accordingly it is possible 

Asset Management for Highway Culverts: 

Prioritization, Condition Assessment,  

and Trenchless Rehabilitation

By Alex Palmer, Inversa Systems, Fredericton, NB,  
with support from The New Brunswick Department of Transportation and Infrastructure, Fredericton, NB

to ensure the long-term affordability 
and sustainability of the asset and the 
inventory as a whole. The following case 
study explores these asset management 
principles applied to a sub-section of 
14 assets within The New Brunswick 
Department of Transportation and 
Infrastructure (NBDTI)’s culvert inventory. 
The findings of one of the 14 condition 
assessments and trenchless rehabilitation 
plan for that asset will be detailed and the 
entire project will be summarized.

The assets were selected to be part of the 
project based on various criteria including 

their location on the Province’s strategic 
corridors list, which are corridors that are 
of special economic importance to the 
province. A condition assessment of each 
asset was done with the goal of enabling, if 
possible, a trenchless rehabilitation option 
that would offer life extension similar to 
the life of a newly installed structure. If a 
rehabilitation option was not possible or 
not required, a management plan was 
recommended for the continued monitoring, 
minor repair, or replacement of the asset. 

The project involved two parts, the 
condition assessment of 14 large-diameter 
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buried assets and the subsequent asset 
management plans targeting trenchless 
rehabilitation, where appropriate. This 
included supporting ROI calculations 
that were done by comparing NBDTI-
provided replacement costs, with estimated 
trenchless rehabilitation costs.

CONDITION ASSESSMENT  
OF HIGHWAY CULVERTS
Collapse, repair, rehabilitation, 
replacement, and maintenance planning 
have been identified as areas of concern 
in transportation, storm water, and flood 
control systems comprised of corrugated 
metal pipe (CMP). Time and environmental 
conditions wear away the supporting 
soil around the pipe. As these pipes are 
considered flexible conduits, their structural 
integrity is dependent on the supporting 
soil surrounding them to distribute the 
load. An improperly supported pipe 
will experience mechanical stress and 
deformation, which can eventually result in 
a catastrophic failure. As a result, soil voids 
and undermining must be considered when 
evaluating the structural condition of the 
asset. (El Taher, M. and Moore, I.D. 2009) 

To achieve this, innovative condition 
assessment methods are being employed 
to complement conventional condition 
assessment protocols. The conventional 
inspection of buried infrastructure is 
generally limited to a visual inspection 
(manual or CCTV) and in some instances will 
include some other evaluation techniques 
such as acoustic, laser profiling, surveying, 
or ground penetrating radar. These methods 
are useful for evaluating many of the 
important factors of structural significance, 
except for the presence of supporting soil 
around the pipe. 

Previously, there has been no conclusive 
and quantifiable method to assess soil 
conditions without damaging the pipe wall, 
which further compromises the structural 
integrity of the structure by creating 
avenues for water/soil ingress. 

Backscatter Computed Tomography 
(BCT) diagnostic imaging has been applied 
to this unmet inspection challenge and is 
capable of providing diagnostic imaging 
to enhance the understanding of the soil 
conditions around CMP assets. Packaged 
with complimentary condition assessment 
techniques, this allows a full structural 
condition assessment and is the only 
non-destructive method that is practical for 
imaging in-situ soil voids and undermining 
around CMP. 

By employing a three-part condition 
assessment protocol, called Soilsight™, full 

structural analysis of the pipe is possible. 
In this context, a full condition assessment 
means that 100% of the pipe is evaluated 
and that all factors affecting the structural 
integrity of the installation are included in 
the assessment. To achieve this, a three-
part assessment protocol is employed:
1. A rigorous visual assessment. 
2. An acoustic testing process that 

screens 100% of the pipe for anomalies. 
3. Diagnostic BCT imaging to conclusively 

identify, visualize, and quantify soil voids 
around CMP structures suspected 
during the acoustic assessment.

The information collected in each part 
of the condition assessment is captured 
using a tablet-based software system that 
is used to integrate the information into an 
existing database and generate individual 
condition assessment reports. 

ASSET MANAGEMENT  
PLANS AND TRENCHLESS 
REHABILITATION DESIGN 
In an ideal world, asset owners would 
be able to replace all critical structures in 
advance of their design life, however, this 
would exceed any realistic budget, be 
extremely wasteful, and be highly socially 
disruptive. Trenchless rehabilitation options 
exist to safely and cost-effectively extend 
the service life of an asset without disrupting 
operation. These techniques have been 
used around the world and in North America 
for decades and range from soil stabilization 
and spot repairs to full structural relining of 
the pipe. 

The real challenge with trenchless 
rehabilitation is selecting the most 
appropriate solution for each specific site. 

To optimize each asset’s life cycle there 
are a variety of technical considerations:
• specific condition assessment results
• technical concerns (geotechnical, 

hydraulic, etc.)
• available trenchless rehabilitation 

approaches
• engineering requirements
• safety
• environmental concerns
As well as strategic considerations that 
are unique to the asset owner:
• social costs of traffic disruption or failure
• desired life expectancy
• future plans for expansion or 

development
• future plans for maintenance in close 

proximity
• strategic use
When these considerations are known, and 
when possible quantified, it is possible to 
plan an optimal path forward.

NBDTI CASE STUDY 
Asset Selection and Strategic Goals
The assets included in the project were 
chosen based on factors that make them 
good candidates for perusing trenchless 
options. These factors include: 
• the burial depth of the culvert 
• the size of the culvert
• the existing repair or replacement plans 

for a specific asset 
• the location of the culvert 
• the culvert’s existing hydraulic capacity 

and the required hydraulic capacity 

Rusting of water line

The ideal asset for this project were culverts 
that would be costly to replace and that are 
good trenchless rehabilitation candidates. 
The driving factors that dramatically 
increase the cost of a culvert replacement 
are the depth of bury, the diameter and the 
length of the culvert. This is due to the fact 
that large-diameter, deeply buried culverts 
have massive excavation costs associated 
with them. A culvert is a good potential 
trenchless rehabilitation candidate if it has 
adequate hydraulic capacity and is not too 
badly deteriorated or deformed. 

In other words, a culvert that is already 
too small to adequately satisfy the 
hydraulic needs of the site is not a good 
candidate for trenchless rehabilitation 
as there is very little that can be done to 
increase the hydraulic capacity of culvert 
once it is installed. Furthermore, a culvert 
that is badly deformed may be impossible 
to safely rehabilitate.

During the winter of 2015, Inversa 
and NBDTI formed the project to take 
advantage of the latest trenchless 
rehabilitation strategies driven by robust 
condition assessment information. A 
group of 14 culverts was selected by 
NBDTI to meet the above criteria from 
the department’s inventory of highway 
culverts and the project was kicked off 
in the summer of 2015. The condition 
assessment procedure was undertaken 
for each of the assets and a condition 
assessment report generated to detail the 
current condition of each asset. 
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anomalies, which resulted in 22 BCT images 
and indicated 10 locations of soil voiding. 

The results of the condition assessment  
are displayed on a pipe map that shows  
each visual indicator, acoustic anomaly, and 
point where a BCT image was taken. Tabular 
information is provided to show the exact  
location of each feature for follow-up inspec-
tion, rehabilitation planning, or repair work. 

The condition assessment showed that, in 
general, asset QE05 was in good condition 
and was performing as designed at the time 
of inspection. However, some noteworthy 
deficiencies were documented. The pavement 
above the pipe was in fair condition and 
there was alligator cracking, transverse and 
longitudinal cracks, and localized visible 
substrate. Previous patch work was evident 
above the pipe. The guardrail was in good 
condition with only light surface corrosion 

Voids in the valleys of the corrugations

QE05 Condition Assessment Results
The condition assessment results from 
one of the 14 culverts are outlined 
below as an example of the information 
captured in the condition assessments. 
The culvert labelled QE05 has been 
chosen to demonstrate how the robust 
condition assessment of a specific asset 
enables an optimal plan for the continued 
operation and life extension of the 
specific asset. 

Asset number QE05 consists of a 
circular corrugated metal pipe culvert 
located on a secondary highway in New 
Brunswick, Canada. This CMP structure is 
1.45 m in diameter and 41.60 m in length. 
It has 5.5 m of cover from the crown of 
the pipe, or obvert, to the road surface. 
This segment of highway is asphalt paved 
and the installation date is unknown. A 
detailed condition assessment of this asset 
found 5 visual indicators and 14 acoustic 

Guardrails

http://www.tttechnolgies.com
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noted. The visual inspection indicates 
that the embankment was stable at the 
time of inspection with only minor erosion 
channels evident at the top of the slope. 
The embankment was well vegetated, and 
the lower slopes had large overgrowth, 
which can have a destabilizing effect on the 
embankment in the event they are damaged 
in a storm. The headwall is constructed 
of large armor stone and was stable and 
functioning as intended. 

The pipe barrel was in good condition with 
only minor deficiencies observed. There was 
surface corrosion at and below the waterline, 
one localized dent, and the joints were 
functioning well with only minor misalignment 
and no supporting soil visible. Both horizontal 
and vertical alignment were very good and 
no ovality greater than 2% was recorded. 
No waterway blockage was noted and only 
minor channel misalignment was observed. 
The BCT imaging revealed the formation of 
localized voids forming. The shape of these 
voids indicates the fine materials are washing 
away. The voids are located in the haunches 
of the pipe and, as such, indicate a flow-
related failure beginning.

QE05 Asset Specific  
Management Plan and  
Trenchless Rehabilitation Design
The condition assessment information 
above was used to aid in trenchless 
rehabilitation planning, addressing all 
structural elements of the asset including the 
pipe, supporting soil, and surrounding site.

This approach presented is intended to 
provide a clear path forward for rehabilitation 
with a detailed design check completed.

Asset QE05 is considered to be in good 
condition with both shape and alignment 
within industry standards. The primary 
deficiency noted is the flow-related soil 
movement that begins in the haunches of 
the pipe, due to joint separation. BCT imag-
ing has confirmed these void spaces to be 
small and localized at the time of inspection. 
However, the location of the void spaces is 
indicative of water flowing under the pipe; 
this is a well-understood failure mechanism 
and if addressed in a timely manner the risk 
of future failure can be greatly reduced. 

A rehabilitation plan, which addresses 
the flow-related failure and reduces the 
risk of future soil movement by sealing the 

QE05 - WEST

QE05 - EAST
INLET - SOUTH OUTLET - NORTH

1.4M 12 O’Clock

6 O’Clock

41.6M

3 O’Clock

0.0M

0.0M SEGMENT 1 20.8M SEGMENT 2

INLET - SOUTH OUTLET - NORTH

1.4M 12 O’Clock

6 O’Clock

41.6M

9 O’Clock

0.0M

20.8M SEGMENT 20.0M SEGMENT 1

Acoustic Anomolies are designated as rectangles and are assigned an ID number. The X and Y position 
is recorded and displayed in the table for the corresponding pipe segment.

BCT Images are assigned an ID number and represented as red diamonds. Once an acoustic anomaly 
is scanned, it is verified as void or solid backfill. The X and Y position is recorded and displayed in the 
table for the corresponding pipe segment.

Visual Indicators are shown as black squares and assigned an ID number. The X and Y position is 
recorded and displayed in the table for the corresponding pipe segment. Photos are included in the visual 
assessment section.
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pipe and covering all separated joints, will 
significantly extend the useful service life of 
this pipe.

The flow-related failure mode can by 
mitigated by installing a grout water stop 
collar around the pipe followed by a semi-
structural pipe liner to further reinforce the 
pipe wall and reduce corrosion. As this 
failure mode has been discovered in the 
early stages and is well understood, a 
timely rehabilitation would yield excellent 
results. This pipe is deeply buried, with 
more than five meters of cover, and is well 
aligned and stable, therefore a semi-
structural liner would significantly reduce 
the rate of failure and greatly extend the 
useful service life of this culvert. 

A water stop collar created around 
the pipe at both the inlet and outlet of 
the pipe can be constructed by drilling a 
series of small holes (12 mm diameter) 
circumferentially around the inside of 
the pipe (20 cm to 30 cm apart) and 
injecting pre-catalyzed polyurethane 
hydrophobic chemical grout. This will 
create a water-resistant barrier to water 
flowing outside of the pipe. This must 
be done at both the inlet and outlet, as 
water can be directed in at the inlet, but 

the fine materials exit via the outlet, so 
containment of both materials and water 
is critical to mitigating this failure mode 
and achieving long-term soil stability.

Once the soil side instability has been 
addressed the pipe barrel is ready for 
relining. Because this pipe is geometrically 
stable and subject to low flow conditions 
the majority of the year, a centrifugally 
cast concrete pipe liner (CCCP) is 
recommended. This pipe is deeply buried 
and not subject to impact or live loads in 
any significant way. As this is the case, a 
semi-structural solution that mitigates further 
deterioration of the pipe barrel and protects 
against soil infiltration, while contributing to 
the pipe wall integrity, will significantly extend 
the useful service life of this pipe.

Case Study: Project Conclusion
Each of the 14 culverts included in the 
project were put through a condition 
assessment that guided the asset-
specific management recommendation. 
The summary of the rehabilitation 
plans included trenchless rehabilitation 
options, continued monitoring schedules, 
and where no good rehabilitation 
was possible, a replacement was 

recommended. Of the 14 assets that were 
selected by DTI for this project
• 1 was recommended for dig and 

replace
• 9 were quality candidates for trenchless 

rehabilitation 
• 4 were recommended for ongoing 

monitoring
Based on information collected from 
DTI and other industry estimates of the 
replacement costs for culverts and the 
cost of rehabilitation options, we estimate 
this initiative has laid out a plan for DTI 
to capture the anticipated cost savings 
associated with trenchless rehabilitation – 
between 50% and 80% of the replacement 
cost. The rehabilitation cost is compared 
against the estimated cost to replace the 
structure. This outlines the anticipated 
cost savings associated with pursuing 
the trenchless options recommended 
during the project. The final savings will be 
validated once the trenchless construction 
projects have been fully evaluated, 
scoped, and approved, and the selected 
rehabilitations are complete. 

These rehabilitation cost estimates do 
not factor in considerations that will impact 
the final costs of the rehabilitation work. 

Visual Indicators
X1 (m) Clock Comments

V-4 23.62 5:30 Separation of joint
V-5 40.36 2:00 Rock Impingement

Acoustic Anomalies
X1 (m) X2 (m) Clock 1 Clock 2 Comments

A-4 22.09 24.39 4:00 5:30
A-5 36.81 37.22 12:30 2:30
A-6 39.17 41.38 6:30 7:00
A-7 35.90 37.09 6:30 9:00
A-8 29.50 31.33 6:30 8:30
A-9 26.84 27.59 6:30 7:30
A-10 21.87 25.98 6:30 9:00

Insight™ BCT Images

X1 (m) X2 (m) Clock
Scan 

ID
Verdict

BCT-11 22.40 22.60 5:30 2528 1cmx2cm void in corrugation
BCT-12 23.60 23.80 5:30 2529 Void spanning corrugations - 4cm depth
BCT-13 22.50 22.70 7:30 2530 No void
BCT-14 23.80 24.00 7:30 2531 1cm void in corrugation
BCT-15 24.80 25.00 7:30 2532 No void
BCT-16 26.90 27.10 7:00 2533 2cmx1cm in corrugation
BCT-17 29.20 29.40 7:00 2534 No void
BCT-18 36.10 36.30 7:00 2536 8cmx3cm void spanning corrugations
BCT-19 36.50 36.70 8:30 2537 No void
BCT-20 39.70 39.90 7:00 2538 No void
BCT-21 40.70 40.9 7:00 2539 3cmx1cm void in valleys of corrugations
BCT-22 29.60 29.80 7:00 2535 No void

SEGMENT 2 - WEST

SEGMENT 2 - WEST

INLET - SOUTH

INLET - SOUTH

OUTLET - NORTH

OUTLET - NORTH

1.4M

1.4M

12 O’Clock

12 O’Clock

6 O’Clock

6 O’Clock

41.6M

41.6M

20.8M

20.8M

V-4

BCT-13 BCT-15

BCT-16
BCT-17

BCT-18

BCT-19

BCT-21
BCT-22BCT-14
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A-8

A-9 A-6

A-10 9 O’Clock

3 O’Clock

0.0M

0.0M

BCT-20

BCT-12

BCT-11

A-5

V-5

A-4



272016    TRENCHLESS JOURNAL SANS TRANCHÉE  RETURN TO CONTENTS PAGE

These cost considerations include fish 
passage, environmental permitting, water 
control, project management fees, etc. 

CONCLUSION
CMP structures are subject to a variety  
of failure modes and each individual  
site presents unique conditions that 
impact the structural condition of the 
entire structure. By utilizing the best  
in condition assessment and combining 
the latest in trenchless techniques,  
the safest and most cost-effective 

solution can be applied to this class of 
aging infrastructure.

Following the complete condition 
assessment, large groups of assets can 
be prioritized for repair, replacement, or 
continued operation. By adopting this 
strategy, money is not spent on an asset 
until the optimal time. This information 
is then used to design safe and cost-
optimized trenchless rehabilitation 
strategies, to minimize or eliminate 
disruptive and costly dig-and-replace 
strategies. These trenchless rehabilitations 

can be carried out with confidence by 
collecting all relevant diagnostic information 
about the structure. Trenchless rehabilitation 
is quickly becoming the favoured approach 
globally for its cost savings (up to 80%) and 
avoided service disruption.

By integrating robust condition 
assessment procedures in asset 
management systems and using the 
rehabilitation techniques available today, 
organizations can achieve continued 
operation of their aging infrastructure at the 
lowest possible lifecycle cost. 

Asset Number Length (m) Diameter (m) Burial Depth (m) Rehabilitation Method

(QE05) 41.6 1.45 5.5 CCCP liner, perforation filling, cleaning, water collar

(YU03) 38.65 2.85 5.1 Slipline, infiltration repair, headwall repair, embankment repair

(R675) 92.7 4.6 8 CCCP liner, infiltration repair, cleaning

(NQ11) 35.5 1.8 2.4 CCCP liner, perforation filling, cleaning, soil stabilization

(NQ12) 32.2 2.1 2.8 CCCP liner, perforation filling, cleaning

(KW03) 51 1.8 8 CCCP liner, perforation filling cleaning

(YP09) 41.5 2.42 7.1 Slipline, perforation filing, cleaning, armour stone, slope failure correction

(B718) 22 2.1x3.25 1.1 DIG

(M688) 28 3.4x2.0 1.4 Monitoring

(M658) 66 3.05 8.2 Monitoring

(S849)* 103.8 4.92 16 Channel liner

(G665) Concrete 19.81 3.66x3.51 2.5 Monitoring

(VP07) Concrete 42 1.8x1.5 9.5 Monitoring

Calgary (403) 269.4998  Edmonton (780) 960.6037
www.directhorizontal.com

Trenchless solutions from the sharpest minds in the business!

http://www.directhorizontal.com
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 L arge diameter transmission mains 
transmit water under streets of most 
cities throughout North America. 

Transmission mains are the critical arteries 
delivering water from treatment plants to 
pumping stations and reservoirs from where 
the water is finally delivered to customers. 
These critical transmission mains require 
ongoing inspection and maintenance.

The City of Hamilton has a vast network 
(175 km) of critical, large-diameter 
transmission mains. In order to effectively 
manage these critical transmission mains 
with zero tolerance of failure, detailed 
and accurate inspections are essential. 
However, performing detailed and accurate 
inspections for these transmission mains is 
a great challenge for the City of Hamilton, 
as there is little redundancy in their system.

Over 90 km of their transmission mains 
are pre-stressed concrete cylinder pipes, 
and are approximately 60 years old. 
Hamilton’s Asset Management Group 
has the responsibility to inspect, manage, 
and maintain their entire system and they 
are motivated by continuously exploring 
new inspection technologies. These 
technologies will assist them to understand 
the conditions of their transmission mains 
without taking them out of service. This 
paper will review, in detail, how the City 
of Hamilton undertook a live inspection 
of their 5.6 km long, 1,200 mm diameter 
Burlington Trunk Transmission Main using 
Pure Technologies SmartBall and Pipe 
Diver free-swimming inspection tools. 
Also, this paper will describe, in detail, 
the extensive preparation work that was 
required to undertake this inspection, 
along with the lessons learned.

Introduction
The City of Hamilton (City) owns, 
operates, and maintains a significant 
network of critical large-diameter 
transmission mains. Approximately 
175 km of transmission mains transmit 
water to the City’s biggest water 
user, ArcelorMittal (Dofasco), and to 
their several reservoirs where clean 
water is than transmitted through a 
larger distribution system directly to a 
population of more than 500,000.

The City’s Asset Management 
Group, challenged to manage and 
maintain their entire water network, have 
determined that their transmission mains 
(the main arteries of the water network) 
be considered as “critical assets.” 
Recognized as “critical assets,” the City 
has placed a zero tolerance for failure on 
these transmission mains. To manage 
this water network, the City, through its 
Large Diameter Transmission Inspection 
Program, carries out inspections in the 
water mains using various technologies, 
including Dry Pipeline Robotic Video 
and Electromagnetic Inspections, and 
in service PipeDiver and SmartBall 
Inspections.

Transmission mains inspection 
remains very costly and difficult, even 
using the above inspection technologies, 
due mainly to the lack of access and 
redundancy in the City’s network.

Determining which transmission main 
needs to be inspected is a complex 
decision, which requires several 
questions to be answered, including:
• How old is the pipe?
• What is pipe material?

• Has the pipe ever been inspected and 
when?

• Which transmission main will have the 
greatest impact to the City should a 
catastrophic break occur?

• What is the pipe depth and type of soil?
• Is the pipe connected to a major water 

user? (e.g., industry that requires water 
24 hours/day, 7 days/week)

Hamilton’s Asset Management Group 
has developed a two-phase approach 
to inspecting their transmission mains, 
which includes:
1. Locating and undertaking 

comprehensive inspections for 
all concrete valve chambers and 
associated appurtenances, and

2. Undertaking internal inspections 
using various available technologies, 
depending on the pipe material.

Both play an important role in the 
entire transmission main system. The 
City benefits directly by undertaking 
inspections, including:
• Updating the transmission network 

inventory;
• Maintaining water supply and water 

quality in City’s water network;
• Facilitating risk management of City’s 

critical mains;
• Identifying urgent repairs and 

replacement needs.
The purpose of this paper is to discuss, 
in detail, how the City, Pure Technology, 
and R.V. Anderson Associates Limited 
carried out a successful live condition 
assessment inspection for the Burlington 
Street Transmission Main, using Pure 
Technologies PipeDiver and SmartBall 
inspection tools.

Managing Critical Transmission Mains  
Utilizing Live Inspection Technologies
Copyright 2016 by the North American Society for Trenchless Technology.  
Original paper distributed at NASTT’s 2016 No-Dig Show. All rights reserved.

David Crowder – Trenchless Practice Leader, R.V. Anderson Associates Limited, Toronto, ON
Mike Zantingh – Project Manager, Asset Management Group, City of Hamilton, Hamilton, ON
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Project Background
The Burlington trunk transmission main 
is a 1,200 mm diameter, 5.2 km long pre-
stressed embedded concrete pressure 
pipe (ECP), a type of pre-stressed 
concrete cylinder pipe (PCCP) that was 
manufactured in the late 1960s by Canron 
Limited. This transmission main conveys 
treated water from the City’s Woodward 
Avenue Water Purification Plant, along 
Burlington Street, where it ends at 
Sherman Avenue North. See location map 
in Figure 1.

This transmission main was constructed 
mostly by traditional open cut construction 
method, except when the water main 
needs to cross under existing railway 
tracks, road crossings and/or large 
diameter sewers. In these cases, the 
transmission main was constructed in 
short tunnel sections. The transmission 
main was installed in 1967 under two 
contracts; a section was relocated in 1981 
for a roadway expansion. There have 
been no previous condition assessment 
inspections completed on the Burlington 
transmission main.

The Burlington trunk is the main source 
of water for the City’s largest water user, 
Dofasco, a steel refinery that requires 
water 24 hours per day, 7 days a week 
to run its steel manufacturing. Currently, 
there is no redundancy in place for this 
transmission main. 

Choosing The Appropriate 
Inspection Technology
Due to the lack of redundancy in 
Hamilton’s Transmission Network and 
the fact that the City’s largest water user, 
Dofasco, is supplied with water directly 
from the Burlington trunk main, this 
transmission main could not be taken out 
of service and dewatered for an internal 
robotic (EM) inspection. Therefore, the City 
decided to use Pure’s Mini PipeDiver and 
SmartBall inspection tools. Both of these 
technologies are designed to operate in 
live water mains.

The Mini PipeDiver inspection tool 
is a free-swimming tool that is neutrally 
buoyant, which can either be inserted into 
a live transmission main through a hot tap 
connection or through a depressurized 
access flange. This tool moves down the 
pipe propelled by the existing flow of water 
until it reaches a pre-determined extraction 
point, where it is captured and removed.

During the inspection, the free-
swimming tool collects and stores EM data 
in the onboard computer, which is further 

analyzed by Pure Technologies staff. The 
PipeDiver inspection tool has the ability 
to identify and locate broken prestressed 
wires in concrete pressure pipes. See 
the photo of the PipeDiver inspection tool 
below in Photo 1.

ability to accurately locate both gas pockets 
and leaks in transmission mains if they 
exist. See photos of the SmartBall below.

Figure 1 – Project location map

Photo 1 – PipeDiver Mini inspection tool

The SmartBall is a leak detection 
technology where a 200 mm diameter 
porous foam ball supports the sensor 
tool (smaller ball) that is inserted into a 
live transmission main. The SmartBall is 
inserted directly through either a 100 mm 
diameter launch tube, connected directly 
to a gate valve, or through an available 
depressurized access flange. The SmartBall 
is a highly sensitive acoustic sensor 
that collects data, which is stored on its 
onboard computer, and is analyzed by Pure 
Technologies staff. The SmartBall has the 

Photo 2 – SmartBall acoustic sensor

Photo 3 – Porous foam ball that carries the 
SmartBall



 
From inspection, repair and construction
to geophysical and hydrographic surveys, 
ASI Marine offers a full range of services.  

 
 

asi-group.com

Read about recent projects and see how we’re 
solving underwater problems around the world.

At ASI Marine, we see what you can’t. Many of the world’s top industries depend on 
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Project Planning Activities
Prior to undertaking the live PipeDiver/
SmartBall inspections in the Burlington 
Trunk Transmission Main, several key 
planning activities with City’s Operations 
and Pure Technologies staff needed to be 
completed including:
• Complete condition assessment 

inspections for all 33 concrete valve 
chambers and associated appurtenances 
and confirm the location and operational 
status of every butterfly valve.

• Determine the launch and retrieval 
methods to be used, based on the pipe 
material, available access, and existing 
chamber locations.

• Coordinate and participate in required 
planning meetings with City staff to 
review Pure Technologies PipeDiver/
SmartBall deployment plan.

The above work commenced back in 
spring of 2014 with the assumption that 
the inspection would be scheduled for fall 
of 2014.

Valve Chamber Inspections
Throughout the detailed field inspection 
for the 33 valve chambers, several 
issues became apparent. Eight (8) valve 
chambers were buried and could not be 
inspected at the time. Of these chambers, 
four (4) of these chambers were air release 
valves, three (3) were drain valves, and one 
(1) was a line valve. It was decided that no 
further investigating would be required for 
the seven drain/air release chambers, as 
the PipeDiver inspection tool would be able 
to pick up their locations. The City would 
coordinate the future location and re-
inspection for these buried chambers after 
the PipeDiver inspection was completed. 
The one buried line valve chamber became 
an issue which could not be ignored, as 
we needed to have verification that the 
butterfly valve was operational and could 
be set in the horizontal position, as was 
required for all other butterfly valves along 
the route, prior to the deployment of the 
PipeDiver inspection tool. 

To resolve the problem of the buried 
line valve chamber, we hired a subsurface 
utility sub-contractor, T2 Utility Engineering, 
to assist us in locating this buried chamber 
using ground penetrating radar (GPR) 
technology. Due to the fact that this 
chamber was located five meters away 
from an active railway, a permit had to 
be obtained to gain access to the site to 
complete the GPR investigation, and to 
raise, clean out, and inspect and exercise 
the butterfly valve in this live chamber. 

Launch Chamber  
Problems and Solutions 
It was initially proposed that the inspec-
tion tools would be launched through an 
existing access in chamber no. 1 located 
at the Woodward Avenue Water Purification 
Plant. However, during the initial inspection 
of chamber no. 1, several technical issues 
became apparent, including: 
1. The existing 500 mm diameter access 

flange, which was proposed to be 
removed after the pipe would be de-
pressurized in order to insert and launch 
the PipeDiver tool into the watermain, 
was heavily corroded and would require 
immediate repair. See the photo below. 

2. In order to insert the Mini PipeDiver 
inspection tool through this chamber, 
major dewatering and refilling operation 
would be required, as chamber no. 1 is 
located at a lower elevation. This would 
require the main to be taken out of 
service, which is not an option. 

3. The original plan was to launch the 
SmartBall through the existing 100 mm 
diameter gate valve, attached to the 
flange, after removing the air release 
valve in chamber no. 1. However, due 
to the lack of overhead space between 
the gate valve and the ceiling, this 
was not a possibility. Also, it became 
apparent that the SmartBall may have 
become stuck in the existing gate valve 
because of heavy corrosion, which has 
built up over 50+ years of service (see 
flange photo, below left). 

4. Hamilton Water determined that the 
immediate repairs to the access flanges 
in chamber no. 1 would be a higher 
priority than undertaking the pipe 
inspection. 

Based on the above, the City postponed 
the Mini PipeDiver and SmartBall 
inspection from the fall of 2014 to June 
2015. This would provide time to allow 
the City to dewater the pipe and make 
the necessary repairs during the Dofasco 
planned shut down during the fall of 2014. 

Due to this complication and 
postponement, the City determined that it 
would be prudent to construct a new launch 
chamber, just north of chamber no. 1.  
A direct benefit to constructing this new 
launch chamber means that the City can 
plan future PipeDiver inspections without 
taking the transmission main out of service.  

Extraction and  
Launch Chamber Construction 
In order to remove the free-swimming Mini 
PipeDiver and SmartBall inspection tools 
from the transmission main, an extraction 
chamber was required to be constructed 
on the Burlington Transmission main. 
The location of this new chamber is 
approximately 50 m east of Sherman 
Avenue, on the north boulevard. 

Pure Technologies sub-contracted the 
installation of both the 2,400 mm diameter 

Photo 4 – Looking at heavy corrosion on 
the access flange

Photo 5 – Looking at the access flange and 
the lack of overhead room which is needed 
to launch the PipeDiver inspection tool

“It was decided that no further investigating 
would be required for the seven drain/air 
release chambers, as the PipeDiver inspection 
tool would be able to pick up their locations.”
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concrete precast launch and extraction 
chambers to LM Enterprises for the 
civil work and their sub-contractor, 
Pipeline Repair Services, to install the 
required 1,200 mm diameter tapping 
sleeve and 400 mm diameter gate valve 
assembly. Excavating over top of a live 
concrete pressure pipe is a delicate 
operation. The general contractor used 
both a backhoe and a vacuum truck to 
remove the backfill material carefully 
from around the pipe. Once the pipe 
was exposed, concrete was carefully 
chipped off of the pipe at the 12 o’clock 
position to confirm that it was, in fact, 
an embedded cylinder pipe (ECP). 
Measurements were then taken to 
confirm the size of the required tapping 
sleeve that had to be manufactured 
for this pipe. Photos below show the 
installation of the tapping sleeve and 
gate valve, and the tapping procedure.      

After the successful installation of the 
tapping sleeve and valve, the general 
contractor installed the 2,400 mm diameter 
concrete chamber riser section, and 
proceeded to backfill and restore the 
disturbed area. This same procedure took 
place for the installation of the launch 
chamber, just north of chamber no. 1. 

Planning Meeting  
and Deployment Plan Review    
Throughout this launch and extraction 
chamber construction period, from August 
to December 2014, several planning 
meetings took place with City operation 
staff, RVA, and Pure Technologies staff. 
The majority of these meetings were used 
to update City staff of the progress of the 
installation of the above chambers, and 
to review, in detail, Pure Technologies 
deployment plan. 

This process became very complex, as 
Dofasco were required to attend meetings 
to assist in the scheduling of the actual 
inspections. Dofasco had planned on two 
organized shut down periods, fall of 2014 
and summer of 2015, which limited the win-
dow for inspection. This was also challeng-
ing for Pure Technologies, as their tools are 
heavily utilized across North America and 
firm dates were required to schedule these 
inspections. Dofasco also caused further 
complications by advising the team that 
during the scheduled summer shut down, 
they would be updating their internal water 
system (installing a back flow preventer), 
and would still require water. Due to this 
issue, it was agreed that their branch valve 
would be closed prior to the tool passing 
that point, and reopened after the tool 
passed (just in time). All other branch valves 
would also need to be closed prior to the 
launch of the PipeDiver inspection tool, to 
avoid the tool from entering a branch line. 
The Dofasco branch valve was the only 
exception to this operation. After the input 
from Dofasco, a final plan and agreement 
was reached for the inspection dates of 
June 19, 2015 and June 23, 2015. 

PipeDiver Inspection 
The Mini PipeDiver inspection tool was 
successfully launched and removed from 
the Burlington Transmission main on June 
19, 2015. The PipeDiver inspection tool 
was launched via Pure’s insertion tube, 
which was directly connected to the 400 
mm diameter gate valve in the new launch 
chamber. Pure Technologies staff arrived 
on site at 5:30 am to deliver and set up 
their launch equipment and prepare the 

PipeDiver tool for the deployment in the 
Burlington Transmission main. On June 18, 
2015, prior to the launch, Pure technicians, 
in their Toronto office, prepared the Mini 
PipeDiver inspection tool by placing it into 
their practice pool to ensure that it was 
neutrally buoyant and ensured that the 
EM sensors and the onboard computer 
were configured and the batteries were 
fully charged. The inspection tool was then 
placed into a chlorine bath to be disinfected, 
wrapped, and sealed in plastic, prior to it 
being delivered to the launch site. 

Technicians from Pure Technologies 
unwrapped the inspection tool and placed 
it onto stands where it would stay until 
they were ready to insert it into the launch 
tube. During this time, Pure technicians 
also energized the PipeDiver modules and 
ensured it was configured to the onboard 
computer. A secondary disinfection process 
was completed on site, by spraying the 
Mini PipeDiver with a chlorine disinfection 
solution. Technicians then carried the tool to 
the launch tube, and carefully inserted it, as 
shown in the photos below.

Photo 6 – Looking at the tapping sleeve 
installed on the 1,200 mm diameter pipe

Photo 7 – Looking at the tapping machine 
which is attached directly to the 400 mm 
diameter gate valve

Photo 8 – Looking at the PipeDiver 
inspection tool

Photo 9 – Final field disinfection

At this point, a crane was used to lift the 
launch tube, which weighs 1,360 kg, which 
was then connected directly to the 400 mm 
diameter gate valve in the launch chamber. 
Stabilization arms were installed to support 
the vertical launch tube. A portable water 
source was then connected directly to the 
tube, and pressurized prior to launch. This 
was all controlled by Pure technicians from 
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The gate valve was then closed and 
the launch tube was disassembled and 
transported to the extraction chamber. 

During the duration of the inspection, 
the PipeDiver tool was tracked using 
sensors that Pure Technologies had 
previously installed at nine various 
locations along the 5.2 km route. Using 
these sensors allowed the technicians to 
monitor the speed of the inspection tool 
and adjust speed of the tool, if required, 
to ensure accurate EM data is collected 
during the inspection. The sensors also 
allowed Pure to coordinate with the City’s 
operational staff to close the branch valve 
at Dofasco as the tool approached the 
valve. The branch was then opened after 
the tool had passed Dofasco’s location. 
The addition of the sensors aided the 
ability to complete the inspection without 
disrupting the operation of Dofasco. 

As the PipeDiver tool approached 
the final sensor, Operations staff were 
notified to adjust the flows to ensure the 
tool was successfully captured in the net 
at the extraction chamber. The launch/
extraction tube was previously installed, 
and a capture net was lowered through 
the 400 mm diameter gate valve into the 
transmission main, where it would sit, 
in the open position, until the PipeDiver 
tool was captured. Technicians were 
able to monitor and record this operation 
from various cameras in the net and 
the extraction tube. Once the tool was 
captured, it was then pulled from the 
transmission main, into the tube and 
the gate valve was then closed. The 
extraction tube was removed and placed 
onto the ground, where the PipeDiver 
tool was pulled out of the tube. Pure 
technicians then downloaded the data 
and checked that it was clean and 
complete, so the PipeDiver tool could  
be shipped to its next project. See  
photos below. 

SmartBall Inspection 
The SmartBall leak detection tool was 
successfully launched on June 23, 2015. 
The SmartBall was launched through a  
100 mm diameter ‘hand launch’ tube that 
was attached directly on top of the existing 
400 mm gate valve in the launch chamber.

Photo 13 – Monitoring the PipeDiver move-
ment as it approaches the tracking sensor

Photo 14 – Removing the PipeDiver 
inspection tool from the launch tubePhoto 10 – Inserting the PipeDiver tool into 

the launch tube

their portable launch control centre. The 
gate valve was then opened and the tube 
was equalized with the pressure in the 
transmission main, and technicians viewed 
and recorded the launch, as a camera is 
located in the launch tube. Once all of their 
protocols were met, the PipeDiver tool was 
launched into the transmission main. See 
the photos below.

Photo 11 – Launch tube

Photo 12 – Looking at the launch controls

Photo 15 – Launching the SmartBall

Once launched, the tool was tracked 
throughout the day using the same sensor 
location as for the PipeDive. However, 
it became stuck in the pipe just west of 
Ottawa Street, approximately 40 m± west 
of chamber no. 23. 

An emergency meeting was held on 
site together with representatives from 
Hamilton Water, Pure, and RVA. It was 
decided that Hamilton Water would 
temporarily shut down the pumps at the 
High lift pump station and flow the hydrant 
located near chamber no. 30 to create 
a draw within the pipe to un-lodge the 
SmartBall. Unfortunately, this did not work, 
as the SmartBall did not move from its 
location. It was decided that the operation 
would cease and the SmartBall would be 
retrieved at a later date. 

Several meetings were held with City 
staff and Pure Technologies to determine 
the best method to capture and remove 
the SmartBall tool. It was decided that Pure 
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Technologies would bring in ASI Marine 
(ASI) to extract the SmartBall using their 
remote operated vehicle (ROV). 

On November 4, 2015, the SmartBall 
was located and successfully removed 
using ASI’s ROV. Technicians from ASI 
fastened a ‘fishing net’ directly to the side 
of their ROV to capture the SmartBall. 
The ROV was disinfected both at their 
office and onsite before entering the 
transmission main. A technician from ASI 
inserted the ROV through the 400 mm 
diameter tee opening in the air release 
valve chamber, which was located 
approximately 600 m west of the last 
known location of the SmartBall. ASI 
placed the ROV in the invert of the 1,200 
mm diameter concrete pressure pipe. ASI 
then installed a robot, which pushed the 
ROV approximately 20 m east until the 
ROV became fully submerged in water.   

The ROV, which, along with its 
umbilical, is neutral in fresh water, 
propelled itself forward into the pipe to 
a distance of approximately 600 m±. 

During this operation, we were able to 
view the inside of the pipe, and ASI took 
video of this operation. The SmartBall 
easily came into view and the video 
showed that it was stuck in some existing 
steel wire rope cable (SDR), which was 
sitting on top of concrete debris. 

ASI tried to capture the SmartBall with 
the net, which initially worked. However, 
as the ROV was being pulled back and up 
a steep 45° bend, the SmartBall fell out of 
the net and rolled into the same location 
where it was initially stuck. ASI tried 
again to capture the SmartBall into the 
fishing net, but during this operation, the 
thrusters on the ROV were stirring up the 
alum, which was accumulated in the invert 
of the transmission main, along with a 
field of concrete debris, creating turbidity 
in the water, which made it difficult to see 
the SmartBall. 

ASI technicians decided to stop this 
current recovery operation and pull back 
their ROV to chamber no. 25. They further 
decided to remove the ROV from the 

transmission main, remove the fishing net, 
and install their mechanic arm. 

The ROV was again placed back 
into the transmission main and their 
tracked robot pushed it down the pipe 
approximately 20 m to the water. The 
ROV moved down the pipe in clear water, 
but as it approached the location, it 
became apparent that the water did not 
clear up enough to view the SmartBall. 
ASI used their onboard sonar on the 
ROV to help navigate the ROV to capture 
the SmartBall. 

Photo 16 – ASI Marines ROV with  
capture net

Photo 17 – Screen shot looking at the 
SmartBall where it became lodged in the 
transmission main

Photo 18 – Looking at the SmartBall being 
pulled back by the ROV

“The ROV moved down the pipe in clear water, 
but as it approached the location, it became 
apparent that the water did not clear up 
enough to view the SmartBall. ASI used their 
onboard sonar on the ROV to help navigate 
the ROV to capture the SmartBall.”

designed to inspect live water mains for broken wires, leaks, and gas pockets.

The 50-year-old, large-diameter, 5.4 km-long Burlington Street Transmission Main could not be taken 

results will help the City of Hamilton to make better decisions about this aging critical asset.

Inspecting Critical Infrastructure 
with Cutting-Edge Technology

toronto    niagara   ottawa   sudbury   london    moncton fredericton    st. john’s    mumbai
www.rvanderson.com
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Inspection Results 
PipeDiver Electromagnetic Inspection 
The PipeDiver inspection covered a total 
distance of 5.2 kms and spanned 1,237 
pipes. Of the 1,237 pipes inspected, only 20 
showed indication of broken pre-stressed 
wire wraps, which equals 1.62% of the total 
length inspected. Of the 20 pipes identified 
as having wire wrap breaks, only two pipe 
lengths showed more significant possible 
damage than the rest. 

SmartBall Leak Detection Inspection 
The total length inspected, up to the  
point where the SmartBall became lodged, 
was 3,861 m or 74% of the total planned 
distance of 5,200 m. Analysis of the data 
collected confirmed the presence of one 
gas pocket and one anomaly characteristic 
of a leak. The leak is at one of the buried 
assets adjacent to the rail tracks. 

Steps Forward 
This was a non-standard PipeDiver 
inspection project, due to several factors, 
including: 
• Non-standard transmission main  

(13 branch lines and 2 fire hydrants); 

• Several vertical and horizontal bends 
were present; 

• Limited access, due to the pipe running 
underneath an existing railway corridor; 
and

• A high-demand water user (Dofasco). 
The inspection results, presented above, 
show that the transmission main is in  
good condition, considering it was 
constructed in 1967. On average Pure  
will see 40 distressed pipes for every  
1,000 pipes inspected (4%). Of the  
1,237 pipes inspected, this main only had 
20 distressed pipes (1.62%). 

Due to the extensive planning that took 
place between City staff, RVA, Dofasco, 
and Pure Technologies, this project was 
a success. The City benefited greatly 
from these inspections, as they now have 
a baseline for future inspections for the 

transmission main. The City now has the 
ability to perform future inspection at any 
time, as the launch and extraction chambers 
have been installed. Without these 
inspection technologies, the City would have 
no way of determining the current condition 
of this 50-year-old transmission main. 
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To reach the targeted 
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Trenchless Journal 
please contact Chad to 

discuss your  

company’s  

promotional  

plan for 2017.

CHAD MORRISON
1-866-985-9788 | chad@kelman.ca

Since inception, Akkerman has grown with the evolution 
of our industry demands. We offer pipe jacking, 
microtunneling, guided boring and earth pressure balance 
systems to address each project’s pipe speci  cations, 
ground conditions and complexities. Contact a sales 
engineer to pair the best option with your requirements.

DRIVEN FOR CUSTOMER SUCCESS

{ ESTABLISHED IN 1973 } 

CHECK OUT OUR

NEW INVENTORY 

WEBSITE

www.rcii.com

Ottawa Office
350 Palladium Drive

Ottawa, Ontario
Canada

Hamilton Office
911 Golf Links Road
Hamilton, Ontario
Canada
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Trenchless Technology
Land Development

Over 35 years
of Engineering

Expertise
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Aging sewer and water infrastructure has led to ever 
increasing maintenance costs for municipalities. 
The engineers at IPEX recognized this development 
and responded with NovaForm PVC Liner, a product 
that brings the benefits of factory-made PVC pipe 
to the North American trenchless pipe rehabilitation 
industry. 

A Size for Every Job

Available in the sizes you need: 6” to 30”  
and industry-standard dimension ratios  
DR 35 and DR 41.

NovaFormTM PVC Liner
The sewer & culvert rehabilitation solution in the sizes you need.

THE PIPE THAT FITS
 IN SO MANY WAYS.

Durability of PVC
Useful life of 100 years, plus excellent chemical 
resistance properties.

Consistent Production
Factory-made, quality-controlled and tested  
to stringent ASTM standards.

Peace of Mind
IPEX has been a leading manufacturer of PVC  
piping systems for more than 50 years and 
developing trenchless PVC solutions for the  
past 20 years. Plus, we back everything we  
sell with in-field technical support throughout 
North America.

To learn more, call us toll free at 1-866-473-9462  
or visit  ipexna.com  
Products are manufactured by IPEX Inc. NovaFormTM is a trademark of IPEX Branding Inc.

http://www.ipexna.com


PRODUCTIVITY RUNS IN THE FAMILY.

brandt.ca     1-888-227-2638

Brandt Tractor features a full line of DitchWitch and 

Hammerhead equipment to meet all your underground 

construction needs.  Industry-leading product performance keeps you 

productive and profitable while our team of parts and service experts deliver 

legendary customer support when and where you need it, which now includes  

27 branches, nationwide. That’s Powerful Value. Delivered.

MINI SKID STEERS TRENCHLESS
INSTALLATION
SOLUTIONS

MINI SKID STEERS TRENCHLESS
INSTALLATION
SOLUTIONS

VACUUM EXCAVATION
PRODUCTS

DIRECTIONAL DRILLS

http://www.brandt.ca

