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TLE‘ Overview of TTC

TTC is expanding the research focus on integration of trenchless technology
Into asset management and continues to grow research programs to further

Increase understanding of the fundamental performance issues associated
with various trenchless methods.

Louisiana Tech University
Trenchless Technology Center
From 1989-2017

e Research e Education e Technology Transfer
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TTC & CHINA & HK

Industry area:

« Wuhan Industrial Technology Research Institute of Geo-resources and
Environment Co., Ltd (IGE)

« Xaimen ANYUE Trenchless Engineering Technology Co., LTD (ANYUE),

 Tianjin Qingcheng Waterworks Engineering Co., Ltd

« Tianjin Hua Miao Research & Design Institute of Water & Wastewater Co., Ltd.

» Banzan

* Asoe Hose Manufacturing Inc.

« REIT

Academia

» China University of Geosciences (CUG)

« Hong Kong Polytechnic University (HKPU)
« Xi'an Jiaotong University

» Southwest Petroleum University (SWPU)

« Harbin Institute of Technology, China

« Harbin Engineering University (HEU), China
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- Technology Business Development Summit

Trenchless Technology Center — Tianjin - Experience Center
(TTC-TJ-EC)
Tianjin, China
October 11, 2017
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Trenchless Industry Today

Trenchless no longer an afterthought / Trenchless considered from the start

Trenchless revolution started in mid-1980’s and began to explode in early
1990°s

Formation of an industry structure and support system in mid-late 1980s

Emergence of many new technologies — Cured in place lining, directional
drilling, microtunneling and later pipe bursting

« Multi billion dollar industry with large and small companies
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Innovation Validation Education
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Trenchless Innovation

Insituform / Cured-In-Place Pipe

Created in 1971 by Eric Wood in the UK

. Trenchiess
Technology
Center
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Insituform / Cured-In-Place-Pipe

e Insituform grew rapidly in the USA
e Insituform goes public in the USA in 1980
e Early users: WSSC, St. Louis MSD

o Jerry Kalishman merged Insituform Mid-America
with other US operating companies

* Now Aegion -- $1.3B company
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Trenchless Innovation

Horizontal Directional Drilling (HDD)

In 1960°’s: The use of Horizontal Directional Drilling

In 1964: Cherrington built his first drill rig and
formed Titan Contractors a company specializing in
utility road boring in Sacramento, California.

First HDD rig

257
-
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Trenchless Innovation

Horizontal Directional Drilling (HDD)

In 1971: Titan Contractors was invited to look at and bid on several road crossings for

PG&E (a major California gas and electric utility) near Watsonville, California just

south of San Francisco. PG&E’s R&D department funded the Pajaro River project that

made it possible for Cherrington to prove his concept and introduce Horizontal

Directional Drilling, HDD, to the world.

 For arevolutionary new idea using the discarded downhole drilling tools,
Cherrington tested this method in the Feather River, a few miles north of
Sacramento.

» Reverting to the lessons learned while drilling adjacent to the Feather River,
Cherrington successfully crossed the Pajaro River using the discarded drilling tools
that tended to drill back to the surface.

s Trenchless
Technology
Center
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Trenchless Innovation

Midi Directional Drilling

Rapid growth of utility
directional drilling in the 1990’s
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Mid-size Directional Drilling

» Early research by Flowmole, GRI and Ditch Witch

« Entry of many manufacturers followed by industry
consolidation

o Commitments by Ed Malzahn, Ditch Witch and Gary Vermeer,
Vermeer

» Over 2,400 rigs sold / year worldwide
* 6,000+ HDD contractors (< 300 in early 1990’s)
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Trenchless Innovation
Guidance Technology for Directional Drilling
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Guidance Technology for Directional Drilling

 Digital Controls (DCI) introduces Digitrak with depth capability of 20 ft. in
1990. Pitch and roll capability to track the bore head added in 1991.

» Change in focus to tracking the drilling head (rather than being a cable locator)

» John Mercer and Peter Hambling founders of DCI
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Trenchless Innovation

Pipe Bursting
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Pipe Bursting

 Invented by British Gas In late 1970’s
* Original application — Cast Iron Pipe
* Initial licensing to Elizabethtown Gas, NJ

e Expansion from cast iron to clay to
concrete pipes

« Many key players: Jim Hopwood, Chris
Brahler, Collins Orton, Dave Holcomb
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Trenchless Innovation
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Trenchless Innovation

Trenchless Media — Promoting & Influencing the Industry

» Underground Construction circulation increased from
20,000 in 1992 to 45,000 today

» UCT conference attended by over 2,000 people each year Great
Southern { LIHAIE

» Trenchless Technology Magazine circulation grew from
12,000 in 1992 to 38,000 today

e Trenchless online.com — About 17,000 visitors / month

» Trenchless webinars: Over 400 attendees per session (84
since 1984)
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Trenchless Innovation
Microtunneling

Microtunneling US History

— Developed in Japan in the 1970’s.
— The first US Microtunnel job in Florida in 1985.

— Major Advancement in US during Houston Waste Water Program
starting in 1987.

— Three major Equipment manufactures in the late 1990’s.
o [seki
» Soltau
» Herrenknecht

257
-
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Trenchless Innovation
Microtunneling

 Alex Mikki: The first person to represent Iseki in the US.
» Mike Garver: The first Microtunnel project done in Houston was the River Oaks Project.

 Paul Nicholas: The president of Soltau Microtunneling Inc. & made Soltau the market leader
in US in the 1990s.

» David Abbott: President - Herrenknecht Corporation USA Inc. July 1996 — March 1999

. Trenchiess
Technology
Center
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Trenchless Innovation ) ,
ISTT, NASTT, ICTIS, ASTT, UCTA, & BAMI-I mncnless 6“‘%?%
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o S =

No Dig Medellin 2017 y,gggj



Trenchless Innovation

ISTT, NASTT, ICTIS, ASTT, UCTA, & BAMI-I

The International Society for Trenchless Technology (ISTT)

* Ted Flaxman: The founder of the ISTT: ISTT’s first Chairman, and
Chairman Emeritus.

* Ted organized the first international trenchless conference in London -
"No-Dig 1985”

o |[STT has 33 Affiliated Societies

{#) Cosann

No Dig Medellin 2017




Trenchless Innovation

ISTT, NASTT, ICTIS, ASTT, UCTA, & BAMI-I

The North American Society for Trenchless Technology (NASTT)
e Founded in 1990

 The first International No-Dig Show: In Washington, D.C. in 1992
» Has a network of 11 regional chapters and 15 student chapters

throughout North America

Founders of NASTT

e Dr. Tom Iseley
Richard Thomasson
Norm Sirna

Mike Argent
Stephen Cordes
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Trenchless Innovation

ISTT, NASTT, ICTIS, ASTT, UCTA, & BAMI-I

Instituto Colombiano de Tecnologias para la Infraestructura subterranea
(ICTIS)

CONGRESO MUNDIAL DE TECNOLOGIA SIN ZANJA
25-27 SEPTIEMBRE 2017
MEDELLIN, COLOMBIA
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Trenchless Innovation

ISTT, NASTT, ICTIS, ASTT, UCTA, & BAMI-I

Australasian Society for Trenchless Technology (ASTT)

o ASTT was formed in 1991 as the Australian Society, expanding in 1994 to
serve also New Zealand.

e 4 International NO-DIG’s have now been held in

v Perth (2000), y
v' Brisbane ( 2006), v
v Sydney (2013), and L

v Queensland (2017).
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Trenchless Innovation

ISTT, NASTT, ICTIS, ASTT, UCTA, & BAMI-I

The Underground Construction Technology Association (UCTA)
UCTA has three regional chapters in:

» The state of Texas - the Gulf Coast Chapter (Houston area),

e The North Texas Chapter (Dallas-Fort Worth area), and

* The South Texas Chapter (San Antonio area)
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Trenchless Innovation | !!2!.‘!.’!8%-&

ISTT, NASTT, ICTIS, ASTT, UCTA, & BAMI-I

BAMI-I
e Weonen e - o

* In 2003, formed in Atlanta’s Department of Watershed

b ‘ il
De-Mystifying Asset Management

Management as a result of inspiration & leadership by R i e ne |
Pumps Meet Rehab Demc::‘l?d‘s :

Bypass Pu

Mayor Shirley Franklin & Commissioner Jack Ravan.

 In June 2004, formed as non-profit organization. o 300
; Overview of Asset Developing an Asset
» Serves to provide a center of excellence for owners of Y —— Management Program

underground water infrastructure to join with industry

and researchers: 300 400
Managing an Asset Financing an Asset
Management Program Management Program

. Trenchiess
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Trenchless Innovation
CCTV

Closed-Circuit Television (CCTV) Inspection

Norman A. Sirna: Beginning as an employee of the
Metropolitan St. Louis Sewer District in 1956. President of the
NASSCO in 1991 and 1992.

CUES: has been in business since the early 1960s.

Sandy Mille — President — in 1991 to Present Hand winch skid mounted

camera
Source: Cues archival history

RedZone Robotics: Founded with a commercial focus on
condition assessment robots in support of mining, nuclear and

other industries in 1987.

==
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-
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Trenchless Innovation
CCTV

Future Scan
Pipe Penetrating Radar
for...

-- Void Detection
&
-- Pipe Inspection

Automated sewer pipe inspection

Side view Front camera
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National Trenchless Technology Research Facility (NTTRF)

—

Facilities
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Inside NTTRF
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Field Testing Site

Approximately 70,000 sq. ft. for a variety of field tests related to HDD, pipe bursting or other trenchless method research
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TTC Auger Boring School
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Site Preparation
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Site Preparation
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The 3" Annual TTC
Auger Boring (AB), Pipe Jacking (PJ) &
Pilot Tube Microtunneling (PTMT) School

Feb 5-9, 2018

A

No Dig Medellin 2017 NeRS




- The 2" TTC Utility Investigations School (UIS)

2 TRENCHLESS
TECHNOLOGY
CENTER

DEPARIVENT OF
LSE] | LAND SURVEYING AND GEO-INFORMATICS
THARREERARR

THE HONG KONG
? POLYTECHNIC UNIVERSITY
HilEs T AR

February 27-March 2, 2018

ASCE
STANDARD
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I'TC Subsurface Utility Locating with GPR
August 23, 201

Trenchiess
Technology
Center
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TTC Mini-Seminars Rt
underground Fall 2016

construction

https://ucononline.com/2016/09/12/trenchless-technology-center-present-mini-seminars/

http://trenchlessonline.com/ttc-offering-mini-seminars-part-fall-trenchless-technology-course/

INCPJ n BRIERLEY | Portland Utiliti
O Ly J Arkervian ASSOCIATES PUCC ) cohetriction Co. LLe
o R ' ‘ Creating Space Underground .

—

. e CDM
avericay  momeedy @ AVANTI &rnith.

-,‘:\ E.I,!H E !: G EO E N G I N E E Rsﬁ. @ﬁl{lgHKT;HFAHY I TECHNOLOGiESm

Earth Science + Technology

7 THE RIGHT WAY

ExperIENGE INNOVATION

INSTITUTE"

[InfoSense, Inc

Innovating Acoustic Inspection Technology™
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n TTC Pipeline Condition Assessment and
Integrity Management (PCA&IM)
Mini-Seminars
Fall 2017

@

=
€y rosense nc woRomAxusa  electro
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Advanced Wee, Watevte ang Gas D Collction SCaNlnec,
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-
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Water & Sewer Champion

Mayor Shirley Franklin — Atlanta’s Sewer Mayor
e Atlanta Journal-Constitution —July 15, 2002
Atlanta eager to develop world-class sewer system

e People worldwide dream of living in a community with clean water, plentiful
jobs and affordable housing. Over the Next 12 years, Atlanta will make its
largest investment ever in such a dream. To assure high water quality and
long-term economic stability for ourselves, our children and grandchildren,
we are embarking on a $S3B sewer improvement program.

Most of this investment is required under a federal court order --- itis

our opportunity to develop a world-class sewer
system (water program)
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The Roadmap to Accomplish the
Challenges of Water Utilities Requires

AM for Assuring Sustainability

Requires:
* |[nnovation
e VValidation
e Education
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What is CTAM?

e Certification of Training in Asset Management

e Exclusive four-part series training

op & ‘ -
De-Mystifying Asset Management
JEA Tackles Manhole Rehab
Bypass Pumps Meet Rehab Demands

Levels of Certification

100

. Overview of Asset Developing an Asset
e Associate Water Asset Manager (AWAM) Maciagernent Manag;neit Prograns

* Professional Water Asset Manager (PWAM)

300 400
Managing an Asset Financing an Asset
Management Program Management Program

. Trenchiess
Technology
Center
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Online Asset Management Training

Exclusive Four-Part Series in
Asset Management Certification

CTAM-100 - Dverview of Assst Managernant

[ TAM-200 - Developing an Asset Management Program
CTAM-300 - Mareging an Asset Managamert Program 3
[ TAM-400 - Financing an Asset Management Program

Why offer courses in Asset Management?

The Buried Assat Managemant Insftute-Imematonal (BAM-])
created the Cartification of Training in As set Management
(CTAM) program to incresss awereness and train utity
persornrd on the best way to implement and use asset
menagemant 1o edend f lide and efficiency of their water
and wastewstar systems. CTAM is an onling educational
serias for oblaining carificaion of training in management of
underground asset infrastnuciure.

Levels of Certification
I. CertiMeste of Completion - raquires compiEtin of eech cowrse

II. Associale Waler Assel Manager (ANAM) - l‘lllrﬁ
compietion of CTAM 100-400 and in applcation submited
BAMI| Asset Munege ment Cariication Board

1L Professional Waler Assel Menagar (PWAM) - raquires
compietion of CTAM 100400, four yaars of relevant assed
n-?mrl aparkncs andanapplicaion submisad 1o
Acset Minage ment Canfication Board

Benafits of the CTAM Series

Expand your knowled 2 and a003s e 10 rescurces 1o enable you o inflate,
continueof IMpFove your own asset management program

Eam imematonaly racogrizad c2nincalion in the Nl of assat marnegement

Eam 1CEJ /10 PDHs for aach course

CTAM

Certification of Training
in Asset Management

for Water Utility Professionals

CTAM-100 Al-a-Glance:

* Shiring Asse Manugemert Kncwedge Gty
vervEw & Tachnoingles
» nirodxction tn Approprizie Webeties & Tools
» Rk Minagement
« Govamment Ae uistione
» Casa Study Eampies

CTAM-200 Al-a-Glance:

+ Underground Infrastructure Asset Managament
. :.hl = nn;mm Dbetackes & thll'l -

. mﬂy aniation Srlus B
« Weler & Wastewater Condiion Assessment

+ Data Comient, Anefyels, Sharing & Distribution

CTAM-300 Al-a-Glance:
» Organizationsl, Legal & Bugeting Consieration
« Daveloping Priories & A mmmm;a

« mirstructure Inspection, Mapping & Rahed Methods
: SR —
» REk-Based Bugeting

CTAM-400 Al-a-Glance:

« Anancial Chalenges & nmqu m s
» Accourting Prin
» Stralagic Intemal & mmm mmm

« Pubflc-Prvate Partmerships and nsmmn
Level of Sanvice and Ciphal mprovement Flans

: Costin
+ Cam S0y s

BAMI @......, l!m

Tha CTRM pogran was dassoped iy BAML (Buried Assat Maru german nsitrs [rsmational] in
pangnciin wih he Tranchiess Tee inaiogy Cantar &t Loussna Tach and Indana Ushwecstty Punise
Untasrsity 21 indl sapolls, In purinecship i LM Madar LUy Riasisc b Maaganay, and bs hestkd
Iy e Terchiess Technelogy Conter at Lsslang Tch.

For maore information and 1o register, call 390 467.7588, or

e-mal vminen@bengrminmedia.com
Conference.com/Benjamin/CTAM/CTAM_Home.htm|
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» CTAM-100 has 510 registrants from 15 countries;

» CTAM-200 has 185 Registrants

» CTAM-300 has 145 Registrants

» CTAM-400 has 130 Registrants

nnnnnnnnnnnnnnnnn
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e AWAM Certificates

101 Issued

e PWAM Certificates

12 Issued
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TTC AND BAMI-I LAUNCH A COMPREHENSIVE

ASSET MANAGEMENT CERTIFICATION PROGRAM
Columbus, OH - May 16 — 19, 2017

No Dig Medellin 2017
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UNITRACC
The Future is in the Underground

Tom Iseley, Ph.D., P.E., Dist. M. ASCE, PWAM
UNITRACC International Director

CETF Professor of Civil Engineering
Director of the Trenchless

Technology Center Louisiana Tech University
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@ Trenchless Technology Center Report

TTC Expands Global E-Learning Options For
Water Professionals
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UNITRACC
Reference Books

Multimedia Reference Books

Trenchless
Technology
Center

Help  About Contact Robert Stein Log out English
O
¥/UNITRACC.com
» E-JOURNAL 4 OW-HC > APPS | ¥ ACADEMY > myUNITRACC
Q Search
Extended search g Search “Technical Books™ } Search UNITRACC
Home = KNOW-HOW
Technical Books —
g - CONSTRUCTION
Showing 1 to 4 of 4 entries (filtered from 7 total entries) Search: pipe

a ==l P

=

KNOWLEDGE —
multimedia reference books

Trench less Technolf
lnshi[innn Of Capj

Wertermittiung|
von Abwassern

The Ace,
Uty Tom"

Causes and consequences,
maintenance, cleaning and inspection as
well as rehabilitation.

2005

Trenchless Technology for Installation of
Cables and Pipelines

Comprehensive and detailed discussion
of trenchless construction methods and

m it

Prof. Dr-Ing.
D. Stein
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The UNITRACC method

Virtual construction sites Instructions

3D illustrations Interactive visualization of Developer and supplier

animations complex processes in the explain step by step the

videos daily routine of a construction  use of procedures and Documentations
site techniques Construction and

|
I -
: renovation processes

|
I
|
| illustrated in detail
|
|

| Detalked vigw [ Anlmation

=l

—=. Trenchless
Technology
Center
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Innovation

PARADIGM SHIFT:

* |f you could:

. Clean and inspect pipes 50% faster,

. Dry them for 100% superior liner bond,

. Not use a drop of water,

. Reduce waste generation by 98%,

. NOT damage your pipes or services,

. Capture all waste in a closed, filtered system; and

. Meet NACE surface preparation standards,

e ...would this technology be of interest?

. Trenchiess
Technology
Center
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Tomahawk™ System — A Novel Solution
Ctacar Vs Tuck

Patented and Patent-Pending
Tomahawk™ System

In-ground
watermain up to
450’ long

The Tomahawk™ System restores deteriorated pipes using
abrasives and a high-volume, low-pressure airstream to clean
and dry the pipe in preparation for lining without using water.

= —=2 Trenchless
Technology
Center
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Tomahawk™ System Process

% Trenchless
Technology
Center
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Tuberculation

Partial tuberculation removal

—=. Trenchless
Technology
Center
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Partial liner and graphitic corrosion removal

Fully prepared for liner bonding

—=. Trenchless
Technology
Center
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Tomahawk Value Proposition:

v" Cleans pipe to bare metal (4”7 — 127)

v Waterless, dust-free process

v" Dries the pipe for best bond

v No damage to pipe or service connections

v" Very fast (enables same-day return to service)
v Used on metallic, AC, & concrete pipes

v" Reduced construction footprint

No Dig Medellin 2017
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OMAHAWK
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Reduced Project Footprint

No Dig Medellin 2017
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Abrasives: Stone

e \arious calibers used

e Stone is triple-washed and
dried at high temperature

e \erified bacteria free

No Dig Medellin 2017
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Concurrent Cleaning, Drying and Inspection

Inspect and target clean along pipe, at
joints, around service connections for
improved liner bond

Inspect and draw trapped water and
debris from joints, crevices and service
connections

<.
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Waste Capture

» Cleaning process uses closed loop

e Dust, debris and cleaning stone
are 100% captured, maintaining a
dry, clean and safe worksite

o Eliminates the sensory impacts (visual, smell) of the
waste released from aging, fouled water mains

* Minimizes cost and provides ease of disposal

No Dig Medellin 2017 HE@‘
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Dry Versus Wet Waste:

o Stone and debris captured
by vac truck after cleaning
6 pipe sections

* Represents 30 to 50% of
average truck capacity

* Result: Less waste by
volume means vac truck
can stay on-site working
for much longer periods

22 Trenchless
Technology
Center
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Cleaning Results

. Trenchiess
Technology
Center
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Corrosion and Coal Tar Liner Removed

Before
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Tuberculation Removed From Unlined Pipe

Before After
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Technology
Center
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Tuberculation Removed From Unlined Pipe
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the Tomahawk™ System followed by a 3M™ Scotchkote™
Pipe Renewal Liner 2400 application

Achievements:

e Improved water quality

o Hydraulic capacity restored

* Reduced power consumption to pump water

o Decades of additional service

——= Trenchless
Technology
Center
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CONGRESO MUND!AL DETECNOLOGIA SIN ZANJA
2B 2 MAY R MESE LIS “COLCNAE 1« 25-27 sepliembre 2017

Trenchless Watermain Rehabilitation - Tomahawk™ Cleaning
150mm - 120 meter long watermain - cleaned and prepared for liningin 2 hours

= T oY =
FA KT Ol ‘.\"v‘- o J %
X r ) \

Click here to view video

——= Trenchless
Technology
Center
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[P Projects Completed

 Napanee, ON

e Peterborough, ON
e Cambridge, ON
o St. John, NB (2)
 Moline, IL
 Waterloo, ON

e Montreal, QC

* Quebec City, QC
* Victoria, BC

e \ancouver, BC
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In-Development: Tomahawk Airborne Lining
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Tomahawk Airborne Lining

Pressure Water Pipes:

o Low cost, NSF61, non-structural barrier
coat lining system for metallic pipes

o AWWA M28, Class I coating to prevent
future interior corrosion, deposit build-
up and water quality problems

. Lartqe P_ercentage of pipes require barrier
protection only

Above: 6” tuberculate pipe
Below: cleaned and lined
Photos by Envirologics
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Tomahawk Lining Process — In-Pipe View

Video of lining process as viewed from a Tee looking towards the mainline

Test 451
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18:39: 1888-07-10 7.21m

256 albert st watermain horthbound Water main before cleaning -
F I.. . . . .
inspection video

Water main after Tomahawk
cleaning and lining - inspection

video

. Trenchiess
Technology
Center
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Tomahawk Airborne Lining
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Extend!pipellife
capacity.
Improve water quality,
Encapsulatelleadifound in
pipe and joints

Photos by Envirologics
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