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UESI/BAMI-I
BAMI-| Utility Investigation School (UIS)

BURIED ASSET MANAGEMENT

INSTITUTE - INTERNATIONAL
www.bami-i.com

Pick Your Option: 2 Days or 4 Days

Registration Fee (2-day) Registration Fee (4-day) Time: 8:00 am —5:00 pm Daily
$995 $1,995

Location: 2026 UIS sessions
S950 EARLY REGISTRATION S$1,895 EARLY REGISTRATION

28" UIS, Indianapolis, IN (May 18-21)
29" UIS, Jacksonville, FL (Sep.14-17)

Additional S50 each discount for Additional 5100 each discount for 30 UIS, Denver, CO (Dec.14-17)

3 or more attendees from same 3 or more attendees from same
company. company.

2 days (First 2 days of each session)

What every Project Owner, Designer, and Member of the Utility Construction Team
Need to Know About Utilities on their Projects
This 2-day course discusses the risks in infrastructure projects of all kinds and the practices that help stakeholders
mitigate and manage those risks. It will explain newly issued national engineering standards. If you own,
manage, design, or build infrastructure projects, this 16-hr PDH Course is for you.

BODY OF KNOWLEDGE DOCUMENTS COVERED
ASCE / CI / UESI 38-22: The Utility Engineering Standard
ASCE / ClI / UESI 75-22: The Quality Data Standard
ASCE Subsurface Utility Engineering for Municipalities: Scope of Work and Pre-Qual Criteria

4 days

What every Project Owner, Designer, and Member of the Utility Construction Team
Need to Know About Utilities on their Projects -AND- Geophysics and Utility Investigation Tools,Pipe and
Cable Locators, Ground Penetrating Radar: Single and Multi-Channel, Time-Domain Electromagnetics,
Magnetometers, Elastic Wave Methods, and more
This 4 day course of instruction is intended to provide the licensed professional and their staff involved with
utility investigations knowledge necessary for being in professionally responsible charge of a utility
investigation practice. If you practice in the realm of subsurface utility engineering, this 40-hour PDH school is
for you.

Course Director Course Developer

Tom Iseley, Ph.D., P.E., Dist. M. ASCE, PWAM Jim Anspach, PG(r), Dist. M. ASCE

Professor of Engineering Practice ASCE/UESI President 2018

Beavers Heavy Construction Distinguished Fellow Member-EJCDC, TRB Utility Committee

Purdue University Chair ASCE -38

A.A. Prof. of Utility Engineering IOWA State University

Presented by: With Support From:
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Steve Allbee was a senior U.S. EPA
representative and served as the
Director-Gap Analysis which docu-
mented what was being invested in
water and wastewater systems ver-
sus what was needed. He realized the
gap was enormous. After conducting
international research, he realized
that asset management offered solu-
tions. He became well respected for
his leadership in developing EPA’s
commitment to assisting water and
wastewater utilities understand the
importance of asset management
programs.

In the Foreword of the CTAM
100 manual, he wrote: “The work of
Asset Management encompasses the
work of the utility. Being really good
demands bringing this new think-
ing and problem solving to the deci-
sion-making process on an hour-by-
hour, task-by-task basis. The work
of getting better starts with sorting

Message from BAMI-|

President

Dr. Tom Iseley

Ph.D., PE., Dist. M. ASCE, PWAM, BAMI-I President

through how well we are managing
what we have. Asset Management on
the whole is about doing things at
the right time. If you replace an as-
set too early, you’re wasting money;
if you replace an asset too late, you're
wasting money.” How can utilities
know the right time?

Mr. Allbee goes on to explain:
“The goal is to have the ability to an-
alyze the full range of maintenance,
repair, renewal and replacement op-
tions in the same matrix and com-
pare available strategies against the
alternatives. The key steps in the
Asset Management process include:
asset identification, asset registry,
condition and criticality assessment,
definition of targeted service levels
and prioritized decision-making with
regard to the risk and consequence of
asset failure.”

Mr. Allbee wrote these state-
ments in 2005. During the past 20
years, certainly progress has been
made by utilities in developing risk-
based asset management programs
(AMPs), but not enough. Why? It
takes leadership, commitment and
courage. Last year, we identified 41
States moving forward with pro-
grams which require all water utili-
ties to develop AMPs or at least pro-
viding incentives, etc.

Why does it take State legisla-
tors to require or even incentivize
water utilities to develop and imple-
ment “best business practices”? High
infiltration/inflow rates in sewer sys-
tems and the non-revenue water due
to leakage is a cost transferred to the
consumers through rates which must

be controlled to address affordabili-
ty.

We are pleased with the lead-
ership, commitment and courage
the State of Indiana legislators have
demonstrated in recent years leading
to the requirement that water utili-
ties not only develop AMPs but mon-
itor and certify compliance with their
approved asset management plans.

BAMI-I is committed to assist-
ing the State of Indiana and other
States moving forward requiring
comprehensive risk-based AMPs.
Since the launch of CTAM 1.0, we
have continued to grow with the de-
velopments in AMPs. CTAM 2.0 will
be launched soon. A team of indus-
try subject matter experts have been
working diligently on the updates of
the 4-course program which leads
to certification. Asset management
plans consist of technical, manage-
ment and financial components. It
is critical that these plans are de-
veloped by individuals certified and
qualified in these areas. This gets to
the heart of Mr. Allbee’s statement:
“Asset Management on the whole is
about doing things at the right time.
If you replace an asset too early,
you’re wasting money; if you replace
an asset too late, you’re wasting
money.”

Our message to water utility
managers is to not wait until State
legislators mandate the development
and implementation of AMPs. Make
it priority. Get active in BAMI-L
Learn from industry leaders on how
to get started and have the commit-
ment and courage to do what is right.

BAMI-1 « 2026
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After putting this issue together, I
stepped back and looked across the arti-
cles for a common thread. It didn’t take
long to find one.

Piece after piece, from very different
angles, they all point in the same direc-
tion: our industry is shifting from reactive
response to proactive understanding.

And the driver of that shift isn’t any
single technology. It’s a change in how we
think about data.

L. Fix the Data Before You Fix the Pipe

Tacoma Zach contributed an article to
this issue with a title that says it all: Fix
the Data First. One line from his piece has
stayed with me: if your data is inaccurate,
incomplete, or unreliable, then every deci-
sion you make after that is a building on
sand.

In our industry, this sounds like com-
mon sense. But how many of us actually
live by it? How many times have we gone
out to inspect a pipeline with drawings
that are twenty years old? How many
times have we invested in expensive in-
spection equipment, only to get data back
in formats that can’t be compared, can’t
be traced, can’t be trusted? In my years of
research at Purdue, I've seen project after
project where the bottleneck wasn’t the
technology—it was the data foundation.

Message from Journal

Editor

Ms. Wei Liao

PWAM

It comes down to a simple truth: you
can only manage what you can see. And
you can only see what the data honestly
shows you.

II. What a Small Town Taught Me

Switz City is a very small community
in Indiana. Before we started the asset
management project there, almost no one
thought a town that size needed some-
thing as formal as an “asset management
plan.” But the reality is, they face the same
challenges as any large city—aging pipes,
tight budgets, and uncertainty about
what’s actually in the ground.

What stayed with me most wasn’t the
$650,000 in funding we eventually re-
ceived from the Indiana Finance Author-
ity—though that far exceeded our ex-
pectations. It was the feeling at the very
beginning: starting from zero. No tem-
plate to follow, no big-city resources to
lean on. All we could do was walk into the
field, one pipe at a time, and figure out the
situation.

Switz City taught me something I car-
ry with me: real asset management is not
a luxury reserved for large utilities. It is
a basic capability every community de-
serves. The question is—how do we make
it simple enough, affordable enough, and
smart enough for communities like Switz
City to actually use?

III. When AI Steps Below the Manhole
Cover

Jinwu Xiao, a PhD student at Purdue,
presents a rapid manhole inspection ap-
proach using 360-degree scanning cam-
eras and large language models. The sys-
tem aims to reduce assessment time while
maintaining engineering-level rigor.

I became aware of his research after pre-
senting the Switz City asset management
case, and the technical direction addresses
long-standing challenges in inspection ef-
ficiency. His work reflects a broader shift
within the industry: AI’s role is not to re-
place engineers, but to reduce repetitive
tasks and elevate judgment-based deci-
sion-making.

The meaningful application of Al in in-
frastructure will depend not on novelty,
but on whether it strengthens clarity, con-
sistency, and accountability in the field.

His work reinforces something I believe
deeply: the real value of Al in this industry

is not replacing people—it’s freeing them
from repetitive, low-efficiency tasks so
they can focus on the work that requires
judgment.

IV. What an Entrepreneur’s Story Re-
vealed

I wrote an article for this issue about
KP Panchal. KP came to the United States
from India, worked at a motel, and built
his way up to founding US Hydrovac Inc.—
growing the company from a $100,000
investment to significant annual revenue.

Writing that piece, I felt a strong sense
of recognition. As someone who also came
to America from another country and has
spent years working in this industry, so
much of KP’s story felt familiar—the lan-
guage barriers, the cultural distance, the
fear of failure. But what struck me most
during our conversation was something he
said: that business isn’t just about making
money—it’s about creating a better way to
solve real problems.

I wrote that line into the article. And it
has stayed with me since.

V. A Final Word

Dr. Iseley received the 2026 UCA Out-
standing Educator Award this year. He
said something very typical of him: “I nev-
er thought about winning awards. I just do
what needs to be done.”

As his colleague, student, and long-time
collaborator, I know this isn’t modesty—
it’s his actual operating philosophy. And
it has shaped me profoundly. Not “what
looks impressive on paper,” but: is this
work worth doing? And if we do it, will it
genuinely help people?

Every issue of this journal, every indus-
try conference, every site visit tells me the
same thing: our infrastructure is aging,
and our ways of understanding it are still
stuck in the last era.

It’s time for that to change. Not by tear-
ing everything down, but by standing on
the shoulders of those who came before—
with better tools, clearer data, and smart-
er systems—so that every community, no
matter how small, can truly see what lies
beneath their feet and make informed de-
cisions accordingly.

That is the direction reflected in this is-
sue.

Thank you for reading.
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CTAM NOW!

Dnline Asset Management Training for Water Utility Professionals

Asset Management Certification N AVAILABLE
1 CTAM-100 - Overview of Asset Management Visit Website:
www.bami-i.com for
more information,
contact:

Wei Liao,
CTAM@BAMI-l.com

2 CTAM-200 - Developing an Asset Management Program
3 CTAM-300 — Managing an Asset Management Program

4 CTAM-400 - Financing an Asset Management Program

CTAM-100 At-a-Glance: CTAM-200 At-a-Glance:

- Sharing Asset Management Knowledge Globally -Underground Infrastructure Asset Management
- Asset Management Overview & Technologies - Advantages, Rewards, Obstacles & Planning

- Introduction to Appropriate Websites & Tools -AssetInventory, Organization Strategies & Tools
- Risk Management - Water & Wastewater Condition Assessment

- Government Regulations - Data Content, Analysis, Sharing & Distribution

- Case Study Examples CTAM-400 At-a-Glance:

- Financial Challenges & Developing Strategies

- Accounting Principles, Reporting & Budgeting

- Strategic Internal & External Financing Tools

- Public-Private Partnerships and Design- Build
-Level of Service and Capital Improvement Plans
- Life-Cycle Costing

- Case Study Examples

CTAM-300 At-a-Glance:

-Organizational,Legal & Budgeting Considerations

-Developing Priorities & Key Performance Indicators
-Infrastructure Inspection, Mapping & RehabMethods

- Capacity, Management, Operation & Maintenance

- Asset Worth Value & Life-Cycle Analysis - Risk-Based Budgeting

Why offer courses in Asset Management?

The Buried Asset Management Institute-International (BAMI-I) created the Certification of Training in Asset
Management (CTAM) program to increase awareness and train utility personnel on the best way to implement and use
asset management to extend the life and efficiency of their water and wastewater systems. CTAM is an educational
series for obtaining certification of training in the management of water asset infrastructure.

Levels of Certification
¢ Certificate of Completion - requires completion of each course
* Associate Water Asset Manager (AWAM)-requires completion of CTAM 100-400 and an application submitted to
the BAMI-I Asset Management Certification Board
* Professional Water Asset Manager (PWAM) - requires completion of CTAM 100-400, four years of relevant asset
management experience, and an application submitted to the BAMI-I Asset Management Certification Board

Benefits of the CTAM Series
® Expand your knowledge and access to resources to enable you to initiate, continue or improve your own asset
management program.

¢ Earn internationally recognized certification in the field of asset management.
e Earn CEU / PDHs* for each course.
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P N
he Buried Asset Manage-
ment Institute - Inter-
national (BAMI-I) held
its 2026 Annual Board
of Directors and General Membership
Meeting on January 26, 2026, at the
Henry B. Gonzalez Convention Center in
San Antonio, Texas, in conjunction with
the 27th Utility Investigation School
(UIS). BAMI-I extends its sincere appre-
ciation to Underground Infrastructure
Conference for its generous support in
providing classroom facilities and com-
plimentary registrations, which contrib-
uted significantly to the success of the
BAMI-IBOD meeting and 27th UIS. With
15 members in attendance both in-per-
son and virtually, the meeting covered
governance matters, program updates,
strategic priorities, and organizational
restructuring. This article summarizes
the major outcomes and announcements
from the meeting.
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Key Announcements &
Decisions

2026-27 Officers Elected

All officer positions were filled by
unanimous consent. Dr. Tom Iseley was
re-elected as Chairman of the Board,
Richard Thompson as Vice Chairman,
Leonard Ingram as Treasurer, and Greg
Jefferis as Secretary.

The board was strengthened with the
addition of new members, bringing re-
newed energy and diverse perspectives
to BAMI-I’s mission and programs. Four
new board members were formally in-
stalled and welcomed:

Tim Back

Principal Engineer, Back Municipal

Consulting & Owner, BMC Trenchless
Tim Back brings 33 years of hands-

on experience in the wastewater indus-

try to the BAMI-I Board. He has ex-

AT

tway to implementg
efficiency

NCINC

Managen
H N

tensive experience with construction
management, inspection and testing of
trenchless projects. He is a member of
NASTT, ASCE, AWWA, WEF Collection
System Committee, an officer for ASTM
F17.67 subcommittee and the chair of
the ASCE PINS Committee.

Through BMC Trenchless, Tim pro-
vides educational materials and we-
binars on industry topics, operating a
platform that has become a trusted re-

BAMI-1 « 2026




source for utilities, engineers, and con-
tractors. With over 100,000 contacts in
his professional database, Tim brings not
only technical knowledge but also an ex-
traordinary network and proven market-
ing infrastructure that will be invaluable
as BAMI-I scales its CTAM program na-
tionwide.

Mustafa Kilic

Civil & Geological Engineering

Professional

Mustafa Kilic is a civil and geologi-
cal engineering professional specializing
in geotechnical engineering and buried
asset management. He holds an M.S. in
Civil Engineering from Purdue University
and has international experience in seis-
mic risk studies and water master plan-
ning. He contributed to the Switz City
project and led ADA compliance efforts
for BAMI-I publications. He is an Associ-
ate Water Asset Manager (AWAM).

Alberto Florez
Mechanical Engineer & Director of

Communications, LAMS

Alberto Florez, Mechanical Engineer
and Director of Communications for
LAMS, brings 22 years of underground
utility mapping experience. He led the
launch of the Latin American Trench-
less Technology Magazine and supports

BAMI-1 « 2026

cross-regional collaboration between
North and Latin America.

Chuck Burtron

Director of Organizational Excellence,

Waggoner Engineering

Chuck Burtron joins the BAMI-I
Board bringing leadership and organi-
zational management expertise from his
role at Waggoner Engineering, a multi-
disciplinary firm with deep roots in infra-
structure planning, design, and program
management across the southeastern
United States.

As Director of Organizational Excel-
lence, Chuck is responsible for driving
process improvement, strategic align-
ment, and operational performance —
skills that translate directly to the asset
management discipline, where organiza-
tional capacity and systematic planning
are essential to long-term infrastructure
sustainability. His expertise will be par-
ticularly valuable as BAMI-I works to
scale its CTAM program and build sus-
tainable partnerships with state agencies.

CTAM Program Restructur-
ing Update

Jim Harris, chair of the CTAM upgrade
committee, presented the most signifi-
cant overhaul of the CTAM certification
program since its inception in 2010.
Draft content has been completed for all
four course levels, and the restructuring
introduces several transformative chang-
es:

CTAM 100 is now a four-hour intro-
ductory course designed to build foun-
dational awareness of asset management
principles, with plans to develop a low-
cost e-learning version.

CTAM 200 & 300 now include dedi-
cated modules for both gravity and pres-
sure pipelines — a major expansion from
the previous gravity-only focus. These

courses will be offered as a sequential
two-day program, available both in-per-
son and as live virtual sessions.

CTAM 400 has been redesigned as a
four-hour executive-level course focused
on rate structures, financial sustainabili-
ty, and internal funding strategies. Com-
pletion of CTAM 200 and 300 is no lon-
ger required.

Overlap and redundancy between
courses has been eliminated, and the en-
tire program is being formatted into a co-
hesive presentation package.

Course overlap has been eliminated,
and the program is being standardized
into a unified presentation format. To
support scaling to 20-30 offerings an-
nually, the board discussed establishing
a formal train-the-trainer certification
pathway. A new Promotion & Marketing
Committee was created to support na-
tional expansion.

Indiana Water Innovation

and Infrastructure Center

Dr. Iseley reported significant prog-
ress toward establishing a state-level Wa-
ter Innovation and Infrastructure Center,
a joint initiative between BAMI-I and
World Trade Indianapolis. The proposed
center would serve as the coordinating
body for water utility asset management
across Indiana, supporting the imple-
mentation of recent state legislation that
requires all water utilities to develop and
certify asset management plans on a
four-year cycle.

Switz City Project Comple-

tion

The Switz City Asset Management
Plan project — a landmark initiative that
helped a small Indiana utility serving 870
residents confront a 78.6% water loss rate
— was reported as substantially complete.
Funded in part through an IFA (Indiana
Finance Authority) grant, the project has
been documented extensively in the BA-
MI-IJournal and serves as a proof-of-con-
cept for the statewide expansion model
now being proposed through the Water
Innovation and Infrastructure Center.

Latin American Expansion
& LAMS Partnership

Arlex Toro, Executive Director of the
Latin American Society for Trenchless
Technology (LAMS), and Alberto Florez
presented updates on expanding BAMI-I’s
reach across Latin America. LAMS now
represents 16 countries and has certified
approximately 800 NASCO inspectors




over 12 years. The society has launched
the second version of its Data Mapping
course aligned with BAMI-I and ASCE
UESI standards, and Alberto debuted
the first-ever Latin American Trenchless
Technology Magazine — a digital publi-
cation covering 15 countries. Arlex also
highlighted demand from Uruguay and
Peru for risk-based asset management
training, and proposed leveraging BA-
MI-I’s affiliation with the International
Society for Trenchless Technology (ISTT)
to expand CTAM courses globally. The
board expressed strong support for these
international initiatives and established
the International Committee to coordi-
nate this work.

UIS Expansion

The 27th Utility Investigation School,
held in conjunction with the board meet-
ing in San Antonio, underscored the
growing industry recognition and strate-
gic importance of UIS within the under-
ground infrastructure sector. Grounded
in the technical framework of ASCE 38
and ASCE 75 standards, the program con-
tinues to strengthen its role in advancing
best practices, risk reduction, and pro-
fessional competency in utility investi-
gation. In response to sustained demand
and increasing professional engagement,
the UIS model is being evaluated for ex-
pansion to four or five recurring sessions
annually at established locations to better
serve the industry’s evolving needs.

BAMI-l Journal: Continued
Publication & New Direc-

tion

The Board reaffirmed the BAMI-I
Journal as a flagship member benefit and
a strategic industry platform. Since its
launch, seven issues have been published
featuring technical innovations, project
case studies, policy developments, and
BAMI-I initiatives, including a compre-
hensive report on the Switz City Asset
Management Plan.

Published twice annually in print, the
Journal serves as a high-quality archival
publication distributed to industry lead-
ers and infrastructure decision-makers.
To expand reach, BAMI-I is increasing its
digital presence through periodic online
feature articles highlighting advanced
technologies, innovative projects, and in-
fluential professionals.

In collaboration with the Latin Amer-
ican Society for Trenchless Technology
(LAMS), which publishes across 15 coun-
tries, BAMI-I is exploring cross-publica-
tion of selected articles in Spanish to ex-

tend visibility throughout the Americas.
This integrated print-digital strategy
enhances exposure for contributors and
advertisers while maintaining the credi-
bility of a formal industry publication.

BAMI-| Committee Leader-
ship

The board reviewed and reorganized
BAMI-I’s committee structure, appoint-
ing new chairs, establishing two new
committees, and reaffirming its commit-
ment to focusing energy on committees
with active, passionate leadership.

Looking Ahead: Three Stra-
tegic Priorities for 2026

The board identified three strategic
priorities that will define BAMI-I’s direc-
tion in the coming year:

1. Launch the restructured CTAM cer-
tification platform with updated
courses, virtual delivery options, a
train-the-trainer pipeline, and dedi-
cated marketing to drive enrollment

nationwide.

2. Expand the Utility Investigation
School program to four or five ses-
sions per year at recurring locations,
strengthening this proven revenue
source and extending its reach to
more owners and engineers.

3. Establish the Indiana Water Innova-
tion and Infrastructure Center with
potential state funding, position-
ing Indiana as a national model and
BAMI-I as the coordinating body
for water utility asset management
statewide.

BAMI-I extends its sincere thanks to
all board members, both returning and
new, for their dedication and service.
With an expanded and energized board,
active committee leadership, a restruc-
tured CTAM program, and growing inter-
national partnerships, the organization
enters 2026 better equipped than ever
to lead the advancement of buried as-
set management practices — in Indiana,
across the United States, and around the
world.

BAMI-I Journal — Seven Issues Published Since Launch

COMMITTEE CHAIR NOTE

Education & Research Jim Harris New chair

Pipeline Condition . .
N

Assessment Smith Rangel ew appointment

Utility Investigation Alberto Florez New chair; leading UI 2.0
New chair, Extensive multi-

Financial Management Greg Baird state AMP experience; empha-
sis on financial sustainability

Trenchless Technology Mark Wade

TT - Renewable Energy | Kent Weisenberg

Promotion & Marketing . Supported by Jim Harris, Tim

NEW Jimmy Stewart Back, Greg Baird

. . oversee International ambas-
International NEW Smith Rangel sadors program
Oil & Gas - Currently inactive
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FROM MOTEL ROOMS
TO MAIN LINES: THE
KP PANCHAL STORY

How a young immigrant entrepreneur turned his late
father’s life savings into one of the Midwest’s most
dynamic underground utility service companies

Editor’s Note: When I was reviewing the registration list for the 26th Utility Investigation

School (UIS)—a training program organized by BAMI-I at Kiewit Campus in Denver,
Colorado —one name caught my attention: KP Panchal, Owner, US Hydrovac Inc. I
knew the company well. Over the years, US Hydrovac had generously sponsored BAMI-I
student delegations to attend industry events, but I had never met the person behind it.
Seeing the founder himself signed up made me eager to finally put a face to the name.
During the school, I had the opportunity to sit down with KP for an extended
conversation—and what I heard was one of the most compelling stories I have
encountered in two decades in this industry: an immigrant childhood spent cleaning
motel rooms across ten states, the devastating loss of his father at 22, the audacity
of investing a family’s life savings into an unfamiliar business, and the relentless
perseverance that carried him through years of rejection. After the school, KP
invited our team to visit US Hydrovac’s Indianapolis operations and subsequently
we invited KP and his wife Anjali to speak to students in our Construction
Business Management course at Purdue. Watching a room full of graduate
students lean in and connect with his story reinforced my conviction that this is

a voice our industry needs to hear.

This cover story is my attempt to share that voice more broadly. KP
represents a new generation of builder who combines hands-on grit with
entrepreneurial vision, who leads with empathy, and who proves that

innovation in construction sometimes comes not from technology, but from
people brave enough to do things differently. I believe his story can inspire
more young professionals to take action and move our industry forward.

— Wei Liao
? P was born in India and
came to the United States
with his family at the age of
A four. His parents entered the
American economy through one of its most
unglamorous doorways: the budget motel
industry. His mother worked as a maid and
front desk clerk. His father maintained the
properties and renovated rooms. For young
KP, childhood was not defined by play dates
and little league, but by paint rollers, drywall
mud, and an endless rotation of unfamiliar

towns.

“Before I turned 16, we moved across
maybe ten different states,” KP recalled
during his guest lecture at Purdue University
in February 2026. “We cleaned rooms, did
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“BeforeIturned 16, we moved
across maybe ten different
states, We cleaned rooms,
did maintenance, worked the
front desk for other families.
At the time, I thought this
was a terrible life. I didn’t
even have friends.”

maintenance, worked the front desk for oth-
er families. At the time, I thought this was a
terrible life. I didn’t even have friends.”

But looking back, KP recognizes those

formative years as the foundation of every-
thing that followed. His father taught him
trade skills out of necessity: painting, dry-
wall installation, wallpapering, tiling, floor-
ing, and eventually basic electrical work. By
16, KP and his father could fully renovate a
motel interior—from studs to finish. “I even

got shocked once cutting a 12-gauge Romex
wire with pliers,” he admitted with a grin.
“Nobody told me you weren’t supposed to do
that.”

Those skills, hard-won in dusty motel
corridors, would prove more valuable than
any textbook. They gave KP an intuitive un-
derstanding of field work, of the sweat and
danger that accompany every project, and
of the human dynamics that make or break
acrew.



A Father’s Dream, Cut Short

At 22, KP enrolled at IUPUI (Indiana
University-Purdue University Indianapolis),
determined to build a life beyond the motel
circuit. His father, however, needed help on a
roofing job in Springfield, Illinois, and urged
him to stay. KP refused. “Dad, I can’t work
with you forever,” he told him. It was the
right decision. It was also the last full con-
versation they would have.

On the day after his first class, KP re-
ceived a phone call: his father had fallen from
the roof of a three-story hotel. KP drove
from Indianapolis to Springfield at speeds
that could have ended his own life. “I was
going 120 miles an hour,” he said quietly. “I
thought, if a cop pulls me over, I'll just tell
him my dad is dying.”

His father spent eight days in the hospi-
tal before passing away. KP withdrew from
school, buried his father’s ashes in Indiana,
and spent months adrift. “I had this person
who guided me, told me what to do. I didn’t
have that anymore.”

When he eventually returned to school,
he encountered Dr. Tom Iseley—a professor
whose research on trenchless technology
and underground infrastructure would later
intersect with KP’s career in ways neither
could have predicted. But at the time, KP had
a simpler ambition: he wanted to become a
general contractor, just like his father.

Learning the Industry, One

Job Site at a Time

KP’s first industry job was with Patriot
Engineering, earning $13 per hour conduct-
ing concrete slump tests across multiple job
sites. It was unglamorous work, but it forced
him into a daily routine of meeting super-
intendents, project managers, foremen, and
field crews—each with different communi-
cation styles and expectations. “I hated it
at first. I was uncomfortable,” he admitted.
“I felt like a tiny kid trying to talk to these
experienced construction workers. But I
learned that if you ask questions and come
with a learning mindset, people respect you.”

His first internship came at Bulley & An-
drews, a major general contractor in Chicago.
After graduating, he joined Clayco, another
prominent GC, as a project engineer on a
large warehouse logistics project. Eventually
he moved into the estimating department—
an experience he considers among the most
formative of his career.

“Estimating taught me how to price
work, how to understand cost structures,”
KP explained. “But being able to also under-
stand the life of the people doing the work in
the field—that’s where the real value is. When
you combine both perspectives, you become

dangerous in the best possible way.”

It was during an estimating session at
Clayco that KP first heard the word “hy-
drovac.” The project team was budgeting
$100,000 for vacuum excavation services to
avoid utility strikes on a $20 million urban
project. Around the same time, while pur-
suing his MBA, KP’s business partner men-
tioned paying $3,000-$4,000 per day to
rent a single hydrovac truck. The economics
clicked. A seed was planted.

$100,000 and a Prayer

KP’s father had left behind a modest
investment—approximately $100,000, the
accumulated savings of a lifetime of manual
labor. For six months, KP researched the hy-
drovac market, drafted a business plan, ana-
lyzed competitors, and mapped out potential
customers. In January 2018, he told his wife
Anijali: “Let’s move to Indianapolis and start
a company.”

Anjali, whose background is in finance,
questioned the logic. Why not Chicago,
where they already lived? KP’s answer was
pragmatic: “You need ten times the money
and ten times the people in Chicago, and
you still won’t get anywhere. I know the In-
dianapolis market. I went to school there. I
know the GCs and the subs.”

They moved to Indianapolis on January
17, 2018, and US Hydrovac was born. KP
rented two vacuum trucks at $12,000 each
per month—a decision rooted in a lesson
from his father’s small business: never de-
pend on a single unit or a single client. He
hired two operators, paying them roughly

US Hydrovac’s earliest days: the crew and

equipment that launched a company. (2018)

$1,000 per week with no work yet lined up.

Then came the rejection. As a young, mi-
nority entrepreneur in a deeply traditional
industry, KP found doors closed everywhere.
Equipment suppliers ignored his calls. Insur-
ance companies balked at a startup. Banks
refused anyone without three years of prof-
itable tax returns. For two months, KP visit-
ed roughly ten job sites or offices every day,
facing eight or nine rejections each time.
His hit rate was about two percent—but that
was enough. By March, US Hydrovac booked
its first shift, a hydrovac job worth about
$1,200. KP personally went to the site to
photograph the crew and make sure the cus-
tomer was happy. Those photos still hang in
the company’s office today.

By the end of those first three months,
the $100,000 was gone. KP borrowed well
over $100,000 from Anjali’s parents—per-
sonal loans that took years to repay. Banks
were out of the question. The couple survived
on Anjali’s income; KP drew no salary. It was
Anjali—armed with a finance background
and a sharp instinct for cash management—
who kept the numbers from spiraling out of
control, tracking every dollar and making the
difficult calls about what could be deferred
and what had to be paid immediately.

The Math of Survival:

Utilization as Destiny
KP’s first-year results were stark: the
company lost money. With one to two units,
the economics simply did not work. Revenue
of $3,000-$5,000 per week from a truck
running two to three days could not cover
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the fixed costs of rental, insurance, and la-
bor.

But KP was studying the numbers ob-
sessively. He discovered that three to five
units could break even; beyond that, prof-
itability became possible. The key metric
was utilization: a truck working two days a
week lost money; three to four days broke
even; five days generated profit. Everything
in the company’s strategy became oriented
around keeping assets busy across multiple
verticals—DOT and municipal projects, util-
ity owners, general contractors, developers,
mass earthwork companies, and industrial
clients.

€€ I never wanted any single
customer to represent more
than ten percent of our
business, my competitor had
over 50 percent of their work
from one client. That looked
risky to me. What if that
relationship changes? What
if someone new enters the
market? 99

“I never wanted any single customer to
represent more than ten percent of our busi-
ness,” KP emphasized. “My competitor had
over 50 percent of their work from one cli-
ent. That looked risky to me. What if that
relationship changes? What if someone new
enters the market?” This philosophy of di-
versification became a guiding principle that
insulated US Hydrovac from the volatility
that has claimed many small contractors.

The Financial Architect:

Anjali Panchal

If KP is the face and voice of US Hydro-
vac, then Anjali Panchal is the financial ar-
chitecture that holds the enterprise togeth-
er. KP himself puts it in unequivocal terms:
“She’s realistically the one that made the
business successful.” Her background is
in finance—a world far removed from un-
derground construction—but she brought
something essential: the ability to translate
entrepreneurial ambition into financial via-
bility. From day one, Anjali served as CFO,
building the accounting infrastructure, man-
aging cash flow, and establishing the controls
that kept the company alive through its most
cash-starved years.

When no bank would speak to a startup
without three years of profitable returns, it
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was Anjali who identified alternative lend-
ing channels—smaller institutions specializ-
ing in minority-owned and women-owned
businesses. The terms were harsh, but those
early loans enabled US Hydrovac to purchase
its first truck in 2019, eliminating crippling
rental costs. By 2020, enough financial
history had accumulated that mainstream
banks finally began reaching out—a turning
point she calls the moment “the banking re-
lationships really made a big difference.” She
also drafted the company’s first operating
agreement, took on management of multiple
outside law firms, and navigated the complex
financial mechanics of converting to a union
shop.

Perhaps most critically, Anjali recog-
nized that financial literacy is one of
the most underestimated challenges
facing small construction businesses.
“Most small businesses can’t afford
a finance person,” she observed.
“Usually it’s just the owner try-
ing to figure it out.” At US
Hydrovac, every strategic
decision—whether to rent
or buy, when to add a
division, how aggres-
sively to pursue union
status—was grounded
in rigorous financial
analysis. KP builds
the relationships; An-
jali builds the financial
foundation on which those
relationships can be sustained.

Building Year-Round
Capability

By year three, KP faced a familiar con-
struction dilemma: seasonal work meant his
best people had nothing to do in winter. The
solution was to launch a Pipeline Inspection
and Cleaning Division (CCP). While hydro-
vac work slows with construction activity,
stormwater and sanitary sewer maintenance
is year-round. The new division kept field
crews employed through the off-season and
opened an entirely new revenue stream.

Today, CCP accounts for roughly 30 per-
cent of the business, with hydrovac contrib-
uting 70 percent. KP described the two as
fundamentally different: “Hydrovac is more
of a commodity—it’s about price and quali-
ty. Pipeline inspection is value-driven. It re-
quires expertise, and that’s where we differ-
entiate.”

A Defining Project: Louisville

MSD Broadway Street
In 2021, US Hydrovac received a call
that would catalyze the company’s trajec-

Anjali Panchal, CFO of US Hydrovac, the financial
architect behind the company’s growth.

tory. A rehabilitation contractor working on
the Louisville Metropolitan Sewer District’s
Broadway Street project in downtown Louis-
ville, Kentucky, needed jetting and pipeline
inspection services on a century-old brick
sewer that served multiple hospitals in the
heart of the city. Shutting down the sewer
was not an option. The project was extraor-
dinarily difficult.

US Hydrovac started with one crew and
one truck. Within weeks, the scope expand-
ed to four crews with more than 12 people
working six to seven days a week, often in
12-hour shifts—and sometimes around the
clock with rotating crews. Much of the work
had to be done manually: high-pressure wa-
ter jets risked dislodging the deteriorating
brickwork, so crews cleaned and televised
the sewer by hand, in conditions where stan-
dard equipment could not reach.

The project lasted over eight months,
performed under contract to Temple & Tem-




ple, with payment terms of 2-net-10 that
supported US Hydrovac’s ability to hire and
grow during the engagement. More impor-
tantly, the Broadway Street project demon-
strated the company’s ability to perform at
a level few competitors could match—and it
directly enabled US Hydrovac’s transition to
union signatory status, a decision that posi-
tioned the company for larger, more complex
projects going forward.

Today, US Hydrovac is the only union-spe-
cialized subcontractor in the Midwest that
performs specialty inspections such as laser
profiling, live-line floating inspections using
rafts, and robotic cutting inside pipes and
structures.

Navigating the Union
Transition

The decision to go union was forced by
circumstance: US Hydrovac’s largest client,
Miller Pipeline, came under union pressure
and told KP, “We can’t use you anymore.”
Going union meant labor costs rising rough-
ly 25 percent, with substantial monthly
payments calculated by the hour for every
worker. The financial impact was severe—the
company lost money for three consecutive
years after the transition, as growth had out-
paced operational controls. It was not until
recently that US Hydrovac implemented
rigorous KPI tracking and unit-level profit-
ability analysis to regain its footing. “Every
stage of business ownership has different
challenges,” KP observed. “What you face as
a startup is completely different from what
you face at scale.”

The People Equation

Ask KP what he is most passionate about,
and the answer is immediate: people. Not
equipment, not contracts, not market share.
People.

“My focus has always been on the people
part of the business,” he stated, “The people
that work for us and the people that support
us—our customers—are what I am truly pas-
sionate about. Teaching and empowering my
people are my main job, and that is what has
allowed this company to grow beyond our
expectations.”

The numbers bear this out. Over 75 per-
cent of US Hydrovac’s employees are under
30. The average field worker’s salary is ap-
proximately $91,000—a figure that would
surprise many in an industry where young
workers are often underpaid and underval-
ued. The company actively recruits people
with no prior utility experience, preferring to
train from scratch rather than inherit what
KP calls “past baggage” from other organi-
zations.

o

PROTECT
PREVENT

€€ Teaching and empowering
my people are my main job,
and that is what has allowed
this company to grow beyond
our expectations 99

PRESERVE

Chase Albers who has been with US Hydrovac for
over 5 years and has seen the company's growth
over the years.

“We had a 20-year-old kid who got his
CDL through a high school program and was
earning $100,000 by the time he turned 21,”
KP shared. “When you give opportunities
to people who might not get them at estab-
lished companies, they remember. They talk
about it. They tell their friends.”

KP’s philosophy on employee retention

The US Hydrovac team-

is decidedly non-transactional. “Money is
just short-term relief,” he said. “What keeps
people long-term is when they feel like part
of a team, when they work with people they
genuinely care about. Don’t just talk to your
employees about work—get to know their
personal lives, their families, what they en-
joy. We’re all more similar than we think. If
you find common ground, you can build a
relationship. And that matters more than a
paycheck.”

Scaling Leadership

US Hydrovac has recently made sever-
al strategic leadership hires that signal the
company’s transition from entrepreneurial
startup to structured growth organization.
Chris Lombardo has joined as Director of
Operations, bringing over a decade of oper-
ations management and team development
experience, with particular expertise in
opening satellite branches. Jake Whitney, a
six-year veteran of US Hydrovac who built
the Pipeline Inspection and Cleaning Divi-
sion from inception, has been promoted to
Director of Client Strategy, serving as the
primary point of contact for key clients on
complex transportation and infrastructure
projects.

The company has also brought on a
contracted safety director, added human
resources capacity, and is building out its
administrative infrastructure. KP is candid
about his own limitations in this evolution:
“I'm good at motivating people. I'm not re-
ally good at managing them or having hard
discussions. That’s why we have to put the
right people in place.”

Underpinning all of these organizational
changes is Anjali Panchal’s continued finan-
cial stewardship. As CFO, she now manages
a significantly more complex financial oper-
ation than the one she built from scratch in
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dispatched daily across the Midwest.

2018: union payroll obligations, multi-state
tax compliance, equipment financing port-
folios with individual truck payments ap-
proaching $10,000 per month, and legal re-
lationships spanning multiple outside firms.
Her ability to scale the financial infrastruc-
ture in lockstep with operational growth has
been, in KP’s words, “the real secret sauce”
of the company’s evolution. “I can go out and
talk to people and make them use the com-
pany,” KP said during the Purdue lecture.
“But the real secret sauce in every company
is the person making everything happen—
from implementing systems to standards,
protocols, and expectations.” That person,
unmistakably, is Anjali.

Looking Ahead: Innovation

and Regional Growth

KP’s ambition is to build US Hydrovac
into a dominant regional force in the Mid-
west’s water and wastewater infrastructure
market. The company currently operates
across Indiana, Ohio, and Kentucky, with
plans to open its first satellite office in the
coming year.

But geographic expansion is only part
of the story. KP is equally passionate about
bringing innovation to an industry he sees
as stubbornly resistant to change. “All of my
competitors are—honestly—a bunch of old,
set-in-their-ways people,” he said bluntly. “I
love innovation. I love looking at new things
and figuring out how I can provide more val-
ue to my customers.”

US Hydrovac has already begun deploying
Al-powered technology that provides clients
with real-time visibility on their assets. The
company’s capabilities range from cleaning
120-inch-plus brick sewers to performing
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complex interceptor inspections in challeng-
ing environments. KP’s vision is not to be
the largest company in the market, but to be
the most capable and most client-focused.

“If you can make your customer’s life
even one percent easier, you probably have a
customer,” KP told the Purdue students. “If
you can figure out how to make their life five
percent easier, you have a partner who will
take you wherever they go.”

A Message for the Next
Generation

Near the end of his Purdue lecture I asked
KP: “If you could give just one piece of ad-
vice to students entering this industry, what
would it be?”

KP’s response was simple and heartfelt:
“Don’t be afraid to ask questions. Don’t be
afraid to look dumb. Just learn. Learn from
the people around you. When I was growing
up, I didn’t ask questions because I thought,
‘What if I look stupid? Will the kids in the
next class laugh at me?’ Being comfortable
with discomfort is what makes you grow. We
all like to stay in our comfort zone, but we
don’t grow until we step outside of it. If what
you're doing doesn’t make you uncomfort-
able, you’re probably not challenging your-
self enough.”

He paused, then added: “I only have one
life. I might as well do as much as I can and
maximize it.”

KP Panchal’s story is not merely an en-
trepreneurial success narrative. It is a re-
minder that the underground infrastructure
industry—an industry often perceived as
slow-moving, tradition-bound, and resistant
to new voices—has room for anyone with the
courage to show up, the humility to learn,

KP and Anjali Panchal sharing their
entrepreneurial journey with graduate students
in Purdue University’s Construction Business
Management course, February 2026.

and the resilience to persist when the odds
seem impossible. From a four-year-old immi-
grant cleaning motel rooms to the founder of
a 48-person, multi-state underground utility
company, KP’s journey—built alongside An-
jali’s indispensable financial leadership—em-
bodies the spirit of innovation and determi-
nation that BAMI-I seeks to champion.

We are proud to feature KP and Anjali
Panchal and their team at US Hydrovac on
our cover, and we look forward to watching
this remarkable company’s next chapter un-
fold.

COMPANY PROFILE: US
Hydrovac Inc.

Founded: 2018, Indianapolis, Indiana
Founder & Owner: KP Panchal

CFO: Anjali Panchal

Employees: 48 (12 office/management,
36 union field personnel)

Fleet: 15+ units (hydrovac trucks, jet/
vac trucks, camera vans)

Markets Served: Indiana, Ohio,
Kentucky (expanding)

Core Services: Hydrovac excavation,
pipeline inspection (CCTYV, laser
profiling, floating inspection), sewer
cleaning, robotic cutting

Client Segments: DOT/Municipalities,
Utility Owners, General & Sub-
Contractors, Infrastructure Contractors,
Developers, Mass Earthwork, Industrial
Services

Union Status: Union signatory - only
union-specialized subcontractor in

the Midwest for specialty pipeline
inspections

Distinction: 75%+ of employees under
age 30; average field worker salary
~$91,000




By Charles Burtron & Tom Iseley

WHY DID THE INDIANA STATE
LEGISLATURE AUTHORIZE
THE ESTABUSHMENT OF A
STATEWIDE WATER ASSET
MANAGEMENT CENTER?

A Story of Infrastructure, Governance, and Institutional Persistence

ndiana’s water and waste-
water infrastructure faces
the same slow crisis un-
folding across the United
States: aging
deferred maintenance, and a replacement

systems,

rate that cannot keep pace with deteri-
oration. But Indiana chose a distinctive
path. Rather than simply mandating asset
management through legislation, the state
authorized the creation of a permanent
institutional center—the Indiana Water
Innovation and Infrastructure Center (IN-
WIIC)—to make that mandate achievable,
consistent, and durable. This article traces
the story of how that decision came to be,
and what it means for utilities, vendors,
contractors, and visionaries across the in-
dustry.

1. The Problem That
Wouldn‘t Go Away

This story didn’t start with a new idea.
It started with a problem that wouldn’t
go away. By 2015, the Indiana Finance
Authority (IFA) had completed an evalu-
ation of water utility planning across the
state, and the findings confirmed what
many already suspected: Indiana’s water
and wastewater infrastructure was aging
faster than it was being replaced.

The replacement rates were well below
sustainable levels. Utilities were manag-
ing rates year to year, focused on keeping
water flowing today rather than planning
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for the systems of tomorrow. Long-term
planning existed on paper, but not in
practice. The gap between what the infra-
structure needed and what was being in-
vested was growing wider every year. No
single institution had the authority or the
mandate to close it.

Everyone could see the gap growing. Rates
were being managed year-to-year. Long-term
planning existed on paper, but not in prac-
tice. No one thought the system was sustain-
able, but no one actor had the authority to
fix it alone.

Evaluation of Water
Utility Planning in Indiana

A survey of best practices, challenges. and needs

October 2015

2, Everyone Was
Doing Their Job

What made this problem especially dif-
ficult was that no one was failing at their
job. Regulators were protecting afford-
ability. Utility leaders were keeping water
systems operational. Legislators were ex-
ercising due diligence, asking for data be-
fore making commitments. Vendors and
contractors were responding to projects
as they were scoped and funded. Every-
one was behaving rationally within their
institutional mandates.

The problem was that the mandates
didn’t align. The system incentivized
short-term decisions—affordable rates
now, deferred maintenance later—even
when every participant understood the
long-term consequences. Fragmented
responsibility across institutions meant
that rational individual decisions were
collectively producing unsustainable out-
comes. No single actor could break the cy-
cle alone, because no single actor owned
the whole problem.

3. Indiana Changed the Rules

That is when Indiana made a decision
that changed the direction of the conver-
sation. The state didn’t mandate specif-
ic projects or technologies. It mandated
planning. With the passage of SEA 272 in
2022, asset management became a statu-
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tory requirement for water utilities. The
legislation established that utilities seek-
ing access to State Revolving Fund (SRF)
dollars had to demonstrate that they un-
derstood what assets they owned, what
condition those assets were in, what level
of service they owed their customers, and
how they planned to pay for maintenance
and replacement over time.

This was a fundamental shift: from
voluntary guidance to required planning.
Asset management was no longer an in-
dustry best practice to be adopted at each
utility’s discretion. It was now tied direct-
ly to the funding mechanisms that utili-
ties depended on. Then, in 2025, HEA
1459 expanded that statutory authority
further, authorizing the establishment of
a statewide center to support the man-
date with institutional infrastructure.

The state didn’t mandate projects or
technologies. It mandated planning. If a
utility wanted access to SRF dollars, it had
to demonstrate that it understood what it
owned, what condition it was in, what level
of service it owed, and how it planned to pay
for it.
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was necessary and that the status quo
was unsustainable. On the other hand, it
raised an urgent practical question—how
do you comply meaningfully when you are
already stretched thin?

The burden fell disproportionately on
small and mid-sized utilities, which of-
ten lacked the staff, data, and technical
capacity to develop asset management
programs from scratch. There was a real
risk that compliance would become “pa-
per compliance”—checking boxes with-

Inter-agency Complexity and Operational Constraints in Infrastructure Compliance

4. A New Requirement,
Old Constraints

For utility leaders, the new requirement
landed with mixed emotions. On one
hand, it validated what many had been
saying for years: that long-term planning
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out changing behavior or improving out-
comes. For vendors and contractors, the
mandate signaled a coming shift in how
projects would be defined and funded,
but the market was not yet organized
around it. The rules had changed, but the
support systems had not.

5. The State Knew the Risk

The state understood that risk. A law
without institutional support turns into
paperwork. Mandates alone do not build
capacity, and compliance without under-
standing does not produce better infra-
structure. That is why the legislative au-
thorization did not stop at requiring asset
management.

It also authorized the creation of some-
thing new: a statewide center whose pur-
pose was not to regulate, not to sell, and
not to replace local responsibility, but to
make asset management achievable, con-
sistent, and durable across Indiana. The
legislature recognized that consistency,
continuity, and institutional neutrality
were essential. Asset management need-
ed to be framed not as a one-time regu-
latory burden, but as governance infra-
structure—something that would outlast
any single election cycle, funding round,
or administrative turnover.

6. IN-WIIC Comes Into Being

That is how the Indiana Water Inno-
vation and Infrastructure Center—IN-
WIIC—came to be. Built as a partnership
between Purdue University, BAMI-I (the
Buried Asset Management Institute—In-
ternational), and the “World Trade Cen-
ter Indianapolis” (WTC-Indy), IN-WIIC
was designed as shared infrastructure for
governance.

Its functions span five core areas: re-
search, to advance the knowledge base for
asset management practices; extension,
to translate that knowledge into practical
tools and methods for utilities across the
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state; training, to build human capacity at
all levels; technical assistance, to provide
hands-on support for utilities developing
their programs; and a central data repos-
itory, to house asset management data
and guidance in a consistent, accessible
format.

IN-WIIC doesn’t solve problems for
anyone. It makes it possible for people to
solve their own problems without work-
ing in isolation. It ensures that a utility in
a rural county and a utility in a metro area
are working from the same standards, the
same language, and the same institution-
al memory.

7. What This Means
for the Industry

For Utility Leaders: The point of this
story is not that IN-WIIC will fix your sys-
tem. It will not. The point is that it gives
you the support to do the right work, with
better information, clearer expectations,
and a longer time horizon. Accountabili-
ty remains local—you still answer to your
board, your council, and your ratepay-
ers—but you are no longer making those
arguments alone. IN-WIIC helps turn
long-term thinking into something prac-
tical rather than aspirational, and pro-
vides defensibility for decisions that may
not pay off for years.

For Vendors and Contractors: The
point is not that the rules got tighter. It
is that they got clearer. IN-WIIC helps
align planning, funding, and delivery so
that good solutions have a fair chance to
succeed. When utilities plan consistently
and define projects upstream, the result

Key Stakeholder Benefits

is a healthier, more predictable market—
one where performance is judged against
shared standards rather than shifting
interpretations. That is how better proj-
ects, better outcomes, and more stable
business environments emerge over time.

For Visionaries: Indiana proves some-
thing that many assume is impossible.
This initiative did not start with a move-
ment or a broad coalition. It started with
one person who carried the idea forward
for fifteen years—through studies, leg-
islation, partnerships, and persistence.
IN-WIIC exists because someone refused
to let go of the vision, even when the
timeline stretched far beyond what most
would tolerate. Institutional change can
start with one person, if that person is
willing to stay with it.

8. The Resolution

What Indiana ultimately resolved was
not a technical problem but a governance
problem. The state now has a place where
long-term infrastructure thinking can
live—between election cycles, between
funding rounds, and between individual
careers.

IN-WIIC exists so that asset manage-
ment is no longer a special initiative or
a one-time requirement, but a normal
part of how water systems are planned,
discussed, and defended. It does not re-
place local leadership, regulators, or the
market. It connects them. And as long
as Indiana cares about affordability, reli-
ability, and public health, there will be a
role for an institution whose only job is to
keep the long view in focus.

IN-WIIC exists so asset management is no
longer a special initiative or a one-time re-
quirement, but a normal part of how water
systems are planned, discussed, and defend-
ed. It doesn’t replace local leadership, regula-
tors, or the market. It connects them.
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FIX THE DATA FIRST

Why Asset Data Quality Is the Foundation of Better Asset Management

any water and waste-
water utilities look to
strategic asset man-
agement plans to
improve reliability,
reduce risk, and make better investment
decisions around their physical assets.
These goals often lead to conversations
about analytics, risk models, capital plan-
ning, or advanced maintenance strategies.
But there is a more fundamental question
that must be answered first:

4

Can you trust your asset
data?

In practice, many asset management
challenges—missed  risks, inefficient
maintenance, or pootrly justified capital
spend—can be traced back to poor asset
data quality. Incomplete, inconsistent,
or inaccessible asset data undermines
even the most sophisticated asset man-
agement programs. Before utilities can
manage assets well, they must first fix the
data that describes them.

This article serves as a primer on why
asset data quality matters, what “good”
asset data looks like, and what organiza-
tions unlock when they get it right.

What Do We Mean by Asset
Data?
Asset data is the structured information

that describes physical assets and their

BAMI-1 « 2026

By Tacoma Zach, PEng.

condition, context, and performance. As

part of broader asset information man-

agement, this data typically includes:

e Asset identification (what it is and
where it is)

e Physical characteristics (type, size,
materials, age)

e Condition information (inspection
results, observed defects)

e Operational context (duty, environ-
ment, loading)

e Maintenance and failure history

In water and wastewater utilities, this

asset information often lives across mul-

tiple systems—CMMS or EAM platforms,

GIS systems, inspection tools, spread-

sheets, and historical reports—and is col-

lected over many years by different teams

for different purposes. The result is usu-

ally siloed asset data that exists but isn’t

fully usable for decision-making.

Three Characteristics of
Healthy Asset Data

To support effective, risk-based asset
management, asset data must meet three
core criteria: completeness, confidence,
and usability.

1. Asset Data Completeness
Completeness answers a basic question:
Do we have the asset data we actually

need?

Common gaps in water and wastewater
asset data include missing install dates,
unknown pipe materials, inconsistent
asset hierarchies, or incomplete inspec-
tion coverage. For example, a utility may
not know which water mains are cast iron
versus ductile iron or PVC. Pump stations
may lack consistent condition data across
similar assets, and treatment facilities
may have incomplete records of equip-
ment age or rehabilitation history.

These gaps force teams to rely on as-
sumptions, averages, or subjective judg-
ment—introducing hidden risk into asset
management and capital planning deci-
sions.

Complete data doesn’t mean perfect
data. It means having clear minimum as-
set data standards that support risk as-
sessment, prioritization, and long-term
planning. Improving asset data com-
pleteness is often one of the first steps
in advancing asset data maturity within
a utility.

2. Asset Data Confidence
Confidence addresses whether the asset

data can be trusted. Even when asset data

exists, utilities often struggle with:

. Outdated condition information
. Conflicting values across CMMS,
20
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GIS, and planning datasets

. Subjective inspection ratings
without supporting observations
. No clear link between observed

defects and condition scores

For example, a pipe condition rating
may be based solely on age rather than in-
spection results. Pump condition scores
may not reflect recent vibration analysis
or maintenance findings. In treatment fa-
cilities, condition assessments may vary
depending on who performed them and
when.

Low-confidence asset data leads to
hesitation. Engineers override models,
planners re-check assumptions, and lead-
ership questions whether recommenda-
tions reflect reality.

High-confidence asset data is defensible
and traceable—collected using consistent
condition assessment methods, support-
ed by inspection evidence, and governed
through clear asset data standards.

3. Asset Data Usability and
Accessibility

Usability asks: Can the right people ac-
tually use the asset data when they need
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For example, field crews may not see the
inspection history or failure patterns of a
pump or valve. Planners may struggle to
compare condition data across multiple
plants or service areas. Leadership may
receive high-level summaries without
transparency into underlying asset risks.
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ed, and accessible—supporting shared
understanding and consistent deci-
sion-making across the utility.

What Fixing Asset Data
Enables

When asset data is complete, trusted,
and usable, it becomes more than a re-
cord—it becomes the foundation for risk-
based asset management.

Trusted Risk and Criticality
Analysis

Risk models are only as good as the asset
data behind them. When data is incom-
plete or uncertain, criticality rankings
can become distorted—masking high-risk
assets while elevating others unnecessar-
ily.

Solid asset data allows utilities to di-
rectly connect observed asset condi-
tion to likelihood of failure and to apply
consequence in a consistent way across
the portfolio. As a result, risk rankings
are no longer driven by intuition or as-
sumptions, but by evidence that can be
explained, reviewed, and defended with
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Better Capital Planning and
Investment Decisions

Capital planning often suffers when
projects compete based on urgency nar-
ratives rather than transparent condi-
tion and risk drivers. When asset data is
incomplete or inconsistent, investment
decisions can feel reactive, making it dif-
ficult to explain why one project advances
while another is deferred.

Reliable asset data changes this by
grounding capital planning in measurable
risk reduction rather than anecdote. With
consistent condition and performance in-
formation, utilities can evaluate renewal
and rehabilitation options using common
criteria, compare alternatives more ob-
jectively, and forecast long-term renewal
needs with fewer surprises.

Whether planning a pipe replacement
program, rehabilitating pump stations, or
upgrading treatment process equipment,
strong asset data supports more confi-
dent, defensible, and explainable asset
lifecycle decisions.

More Effective Maintenance and
Daily Work

Maintenance teams make dozens of de-
cisions every day—what to inspect, what
to defer, and what to repair immediately.
Without trusted asset data, these deci-
sions rely heavily on tribal knowledge.

High-quality asset data supports:

. Condition-based maintenance
instead of time-based assumptions

. Better prioritization of work or-
ders

Clear feedback loops between
inspections and maintenance actions
This results in fewer unplanned outages,
more targeted maintenance, and better
use of limited operational resources.

Why Asset Data Quality Is
Especially Critical for Water

and Wastewater Utilities

For utility directors, asset data quality
directly affects regulatory compliance,
public accountability, and system resil-
ience.
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Regulatory Compliance and
Defensible Decisions

Water and wastewater utilities are in-
creasingly expected to demonstrate
structured, risk-based asset management
practices to regulators and oversight bod-
ies. When asset data is incomplete or in-
consistent, it becomes difficult to clearly
explain why certain assets were renewed,
rehabilitated, or deferred—especial-
ly when those decisions are questioned
after the fact. In these situations, even
technically sound decisions can appear
subjective if they are not supported by
documented evidence.

Strong asset data changes this dynamic.
When condition information, risk drivers,
and inspection results are consistent and
traceable, utilities can confidently defend
renewal timing and investment priorities.
Reliable asset data also supports compli-
ance with asset management and report-
ing requirements, providing a clear line
of sight from observed asset condition
to management decisions. During audits,
inspections, or consent decree reviews,
this defensibility allows utility leaders to
respond with confidence rather than re-
construction.

Capital Planning Under Rate
and Budget Constraints

Water and wastewater utilities must
justify capital investments not only on
technical merit, but also to boards, coun-
cils, and ratepayers—often within tight
affordability constraints. In this environ-
ment, capital plans built on assumptions
or generalized asset age curves are in-
creasingly difficult to defend, particularly
when funding requests compete with oth-
er public priorities.

High-quality asset data enables a more
transparent and credible approach to
capital planning. When investment deci-
sions are grounded in documented con-
dition and risk, utility leaders can clearly
link capital spending to service reliability
and risk reduction. This clarity makes it
easier to explain tradeoffs between re-
newal, rehabilitation, and deferral, and
to demonstrate why certain projects must
move forward while others can wait. Over
time, consistent asset data supports cap-
ital improvement plans that are not only
technically sound, but also understand-
able and defensible to stakeholders.
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Emergency Response and
System Resilience

Asset failures are inevitable in water and
wastewater systems. What matters most
is how prepared an organization is when
those failures occur. Incomplete or unre-
liable asset data often becomes most vis-
ible during emergencies—when crews lack
clarity on pipe materials, valve locations,
pump configurations, or previous failure
history, and critical decisions must be
made quickly.

Strong asset data supports faster and
more informed emergency response by
reducing uncertainty in the field. When
system vulnerabilities are well under-
stood and asset information is accessible,
crews can isolate failures more efficiently,
prioritize response actions, and reduce
service impacts. Over the long term, this
same data supports better planning for
extreme weather and other disruptive
events, strengthening overall system re-
silience rather than simply reacting to the
last failure.

Public Trust and Organizational
Credibility

Ultimately, asset data quality affects
trust.

When utilities can clearly explain infra-
structure risks, investment priorities, and
service disruptions, they build confidence
with customers, regulators, and govern-
ing bodies. When they cannot, even tech-
nically sound decisions are questioned.

Reliable asset data underpins credi-
ble communication and reinforces pub-

=

iping Group Rochester Booster Station Pumping.

lic confidence in how critical water and
wastewater infrastructure is managed.

From Data to Outcomes: The
Bigger Picture

Fixing asset data is not a technology
exercise—it’s an asset management dis-
cipline. It requires clear asset data stan-
dards, consistent condition assessment
practices, and a deliberate focus on how
asset information will be used.

When thinking about strategic asset
management it’s tempting to focus on
ambitious initiatives. But lasting im-
provement in asset management starts
with a simpler step:

Fix the data first.

Complete it. Build confidence in it. Gov-
ern it. Make it usable. Everything else—
from regulatory confidence to capital
planning to daily operations—depends on
a strong asset data foundation.
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Al-Powered Rapid Manhole Inspection:

BRIDGING THE GAP BETWEEN
SPEED AND PRECISION

his research presents a nov-
el approach to manhole
inspection that integrates
high-speed 360° scanning
technology with artificial
intelligence to deliver comprehensive asset
assessments. The methodology addresses
critical challenges in underground infra-
structure management by combining rapid
data acquisition with Al-powered analysis
for accurate, standardized condition report-
ing. The system employs a specialized 360°
camera that captures complete manhole in-
terior data in approximately 15 seconds. Un-
like traditional inspection methods requir-
ing heavy equipment and stable mounting
systems, this technology operates effective-
ly despite camera movement and rotation,
demonstrating robust performance under
field conditions. The captured video data
undergoes 3D reconstruction to create com-
prehensive digital models of the manhole
interior, which are then processed to gener-
ate “unfolded” images—flattened represen-
tations of the entire manhole wall surface
that provide optimal viewing angles for
defect detection and measurement. The un-
folded images serve as standardized inputs
for trained large language models specifi-
cally developed for underground infrastruc-
ture assessment. These Al models identify
and classify structural defects including
cracks, corrosion, and deterioration, recog-
nize and catalog infrastructure components
and their conditions, provide calibrated
measurements of defects and components,
and generate reports in standardized for-
mats compliant with industry standards.

Introduction: The Infrastructure
Crisis and the Triangle of

Inefficiency

Underground infrastructure constitutes
the lifeline of modern civilization, yet it re-
mains one of the most challenging assets to
manage effectively. As sewer systems across
North America and the globe continue to
age, the need for frequent, accurate, and
actionable inspection data has never been
more critical. However, the industry is cur-
rently facing a bottleneck. The sheer volume
of assets—specifically manholes—that re-
quire inspection vastly outpaces the capaci-
ty of traditional inspection methodologies.
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The Inspection Bottleneck

Current infrastructure management is compromised by a Triangle of Inefficiency.

Inconsistent Results

Asset owners and engineers have long been
forced to navigate a difficult compromise,
which we classify as the “Triangle of Inef-
ficiency.” This triangle is defined by three
competing constraints: Time, Consistency,
and Safety.

In the current paradigm, optimizing for
one of these factors often degrades the
others. For example, a thorough structur-
al inspection (optimizing for Consistency)
typically requires a crew to open a manhole,
set up heavy tripods and lighting rigs, and
deploy a CCTV camera or a laser scanner.
This process is labor-intensive and keeps
the crew exposed to traffic and hazardous
gases for extended periods (compromising
Time and Safety). Conversely, a rapid visu-
al inspection, where a worker simply looks
down the hole with a flashlight or snaps a
quick photo, saves time but results in highly
subjective data that lacks the detail neces-
sary for long-term rehabilitation planning
(compromising Consistency).

Furthermore, the human factor introduc-
es significant variability. Two experienced
inspectors looking at the same corroded
bench or cracked chimney might code the
defect differently based on their subjective
interpretation or level of fatigue. This in-

Safety & Access Risks

consistency makes it nearly impossible for
municipalities to run accurate predictive
models or allocate rehabilitation budgets
effectively.

The “Missing Middle”:
Redefining Inspection Levels

The underground utility industry
generally categorizes manhole inspections
into three distinct levels:

Level 1: Visual Screening. This is a
qualitative, rapid assessment. It is fast
but superficial, often failing to capture
structural nuances or measurements.

Level 2: Documentation. This involves
standard recording, usually via CCTV, to
provide a video record. While better than a
visual check, it still relies on manual review
and does not typically offer structural
dimensional data.

Level 3: Structural Assessment. This
is the gold standard, often utilizing
LiDAR or advanced photogrammetry to
build 3D models. It provides accurate,
quantitative data but is slow, expensive,
and computationally heavy.

There has long been a desire for
a solution that sits in the “Missing
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Middle”—a technology that delivers
the granular detail and accuracy of a
Level 3 assessment but operates at the
operational speed and cost-efficiency of a
Level 1 screening. Our research at Purdue
University, utilizing advanced computer
vision and Large Language Models (LLMs),
aims to fill this gap. By automating the
data capture and interpretation phases, we
can achieve Level 3 detail at Level 1 speed.

Methodology Step 1: Rapid
Capture Technology

The foundation of our approach is
the decoupling of data capture from data
analysis. In traditional methods, the
inspector analyzes the asset while they are
at the site. In our workflow, the goal is to
capture reality as quickly as possible and
leave the analysis to the machine.

We utilize a lightweight, consumer-
grade or prosumer-grade 360° camera
(such as a GoPro 360 or similar Insta360
hardware). This choice of hardware is
deliberate. Unlike specialized crawlers or
heavy scanning rigs that require dedicated
trucks and power supplies, a 360° camera
is portable, battery-powered, and can be
mounted on a simple pole.

The operational workflow is drastically
simplified. A field technician opens the
manhole, lowers the camera on a pole
to the invert, and raises it back up. The
camera captures the entire 360-degree
environment in high definition video
during this vertical transit. Because
modern 360° cameras possess excellent
internal stabilization, the system is robust
against motion blur and rotation. The
entire capture process takes approximately
15 seconds per manhole.

This speed has profound implications
for field productivity. We have validated
in field tests that a single crew can inspect
approximately 100 manholes in a standard
4-to-6-hour shift. Furthermore, because
the crew spends less than a minute at each
open manhole, their exposure to traffic
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risks and potential falls is minimized,
significantly enhancing safety.

Methodology Step 2: The Digital
Transformation

Raw video footage from a 360° fisheye
lens is difficult for humans to review
efficiently. It requires the viewer to
constantly pan, tilt, and zoom to see defects,
meaning the review time often exceeds the
recording time. Furthermore, raw video
frames are inconsistent; the perspective
changes constantly as the camera spins or
tilts. This inconsistency makes raw video a
poor input for Artificial Intelligence models,
which thrive on standardized data.

To solve this, we employ a geometric
transformation technique that “unfolds”
the cylindrical interior of the manhole into
a single, flat 2D image, often referred to as a
“strip” or “unrolled” view.

Imagine the manhole wall as the label on
a soup can. Our software virtually slices this
label and lays it flat. This process transforms
the 3D reality into a standardized 2D plane.
In this “unfolded” format, the vertical axis
represents the depth of the manhole (from
the rim to the invert), and the horizontal axis
represents the 360-degree circumference.

This transformation is critical for two

Raw Video Frames (Fragmented & Variable)

reasons. First, it allows a human engineer to
view the entire condition of the manhole—
from the chimney and corbel, down the
walls, to the bench and channel—in a
single glance without scrubbing through
video. Second, and more importantly, it
standardizes the data for the AI. Regardless
of the manhole’s diameter or depth, the
output is always a consistent, flat image
where defects are presented in a predictable
orientation.

Methodology Step 3: The Al
Engine and Multi-Modal Analysis

Once the image is unfolded, the “Brain”
of the system takes over. We utilize a
sophisticated, multi-stage Al architecture
that moves beyond simple object detection.
While traditional computer vision might
simply draw a box around a crack, our
system aims to understand the context and
severity of that crack, much like a human
expert would.

The architecture relies on a combination
of open-source segmentation models (SAM)
and Google’s Gemini Large Language
Models (LLM).

Segmentation (The “Where”): First, the
system scans the unfolded image to identify
regions of interest. It segments out distinct

Unfolded Image (Structured & Consistent)
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components, such as steps, pipe inlets, the
bench, and the channel. It also identifies
anomalies that resemble defects, such as
fractures, roots, or infiltration staining.
Interpretation (The “What”): Identifying
a blob on an image is not inspection.
Inspection requires interpretation. This is
where the Gemini Vision model is applied.
We feed the Al the specific image segments
along with contextual data. The Al analyzes
the visual texture, color, and shape of the
defect. For instance, it can distinguish
between a harmless shadow and a severe
fracture. It can differentiate between light
surface rust on a step and deep corrosion
that compromises structural integrity.
Clustering and Context: One of the
challenges with Al is that it might identify a
long crack as ten separate small cracks. Our
system employs clustering algorithms (like
DBSCAN) to group proximal detections.
If the AI detects multiple fracture points
in a vertical line, the system understands
this is likely a single, continuous vertical
fracture. This mimics the cognitive process
of a human inspector who sees the “whole
picture” rather than isolated pixels.

Methodology Step 4: The Rules

Engine and Compliance

A common criticism of Generative Al
is its potential to “hallucinate” or provide
inconsistent results. In civil engineering,
accuracy is non-negotiable. To address
this, we do not rely solely on the AIs
output. Instead, the AI's findings are
passed through a strict validation filter—a
“Rules Engine”—based on NASSCO’s
MACP (Manhole Assessment Certification
Program) standards.

This Rules Engine acts as a logic gate
that enforces engineering constraints.
For example, if the AI detects a defect
and classifies it as a “Cover” defect, but
the location data places it at the bottom
of the manhole, the Rules Engine flags
this as a logical impossibility and rejects
or reclassifies the finding. Similarly, the
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engine ensures that the severity ratings (1
through 5) align with the visual evidence
based on the strict definitions provided in
the MACP codebook.

This hybrid approach—using the creative
power of Al for detection and description,
but constraining it with a rigid, logic-based
Rules Engine—ensures that the final data is
not only descriptive but also compliant with
industry standards and ready for integration
into asset management software.

Results: From Data to
Actionable Insights

The output of this workflow is a
comprehensive Asset Intelligence Report.
This report is generated automatically,
reducing the office processing time from
hours to minutes.

The system delivers on the promise of
the “Missing Middle” through several key
performance indicators:

Speed and Efficiency: Field capture time
is reduced to approximately 15 seconds per
asset. Total processing time, from upload
to report generation, is roughly 5 minutes
per manhole. This represents a time
reduction of approximately 70% compared
to traditional Level 2 or Level 3 inspections.

Scalability: The processing architecture
is cloud-based and stateless. This means the
system can scale horizontally. Whether a
municipality needs to process 10 manholes
or 10,000 manholes, the system can spin
up the necessary computing resources to
process them simultaneously.

Auditability: Trust is paramount in Al
adoption. Unlike “black box” solutions that
just spit out a grade, our system provides
full auditability. Every defect identified
in the report is linked to a specific, high-
resolution image segment. A human
reviewer can click on a defect code in the
report and instantly see the corresponding
portion of the manhole wall. This “human-
in-the-loop” capability allows for rapid
verification and builds confidence in the
automated results.

Future Outlook and Continuous

Learning

The integration of 360° scanning
and Al represents a paradigm shift in
underground asset management. However,
the technology is still evolving. During our
testing and development, we have identified
several areas for future enhancement.

One significant advantage of this
Al architecture is its ability to learn
continuously. As the system processes more
manholes across different geographies
and conditions—brick, pre-cast concrete,
block—the underlying models become more
refined. The segmentation masks become
tighter, and the defect descriptions become
more nuanced. We are effectively building
a global knowledge base of infrastructure
conditions that grows smarter with every
inspection.

We are also expanding the application of
this technology beyond vertical manholes.
Early tests indicate that similar unfolding
and AI analysis techniques can be applied
to large-diameter pipes and culverts,
providing a unified solution for sewer
system assessment.

Furthermore, we are addressing the
challenges of absolute measurement. While
the current system provides excellent
relative positioning, integrating Lidar or
photogrammetric depth data into the 360°
video stream will allow for sub-millimeter
measurement accuracy in the future,
further cementing this technology as a true
Level 3 equivalent.

Conclusion

The aging infrastructure  crisis
requires solutions that are exponential,
not incremental. We cannot solve a 21st-
century problem with 20th-century tools.
By combining the accessibility and speed
of consumer-grade 360° cameras with
the analytical power of modern multi-
modal AI, we are moving closer to a
future where underground infrastructure
assessment is not just faster and cheaper,
but fundamentally more intelligent.
This technology democratizes advanced
inspection, allowing municipalities of all
sizes to obtain the data they need to protect

their communities and the environment.
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LESSONS LEARNED
THROUGH THE SWITZ CITY
ASSET MANAGEMENT PLAN

A Real Story from a Real Project: How a Small Indiana Town Built
lts Path to Sustainable Infrastructure

cross America, thousands
of small utilities face the
same fundamental chal-
lenge: aging infrastruc-
ture, limited resources,
and a reactive “fix it when it breaks” ap-
proach to system management. While large
metropolitan water systems have access to
dedicated engineering teams, sophisticat-
ed data platforms, and diversified funding
streams, small communities often struggle
with bare-bones budgets, skeleton staff, and
infrastructure that was installed decades ago
with little documentation.

Switz City, Indiana, is one such communi-
ty. With a population of just 268 residents
within city limits and a water service area
covering approximately 870 people, this
small Greene County town operates both
water and wastewater systems that face chal-
lenges identical in nature—if not in scale—
to those of the nation’s largest utilities.
Their daily water demand is approximately
120,000 gallons, served by 28 miles of wa-
ter mains with 348 connections, a single
water tower, 5 miles of wastewater mains, 79
manholes, one treatment plant, and 4 pump
stations.

This article documents the lessons
learned through the development of a com-
prehensive Asset Management Plan (AMP)
for Switz City, a project that began with zero
budget and evolved into a $650,000 fund-
ed initiative. It offers practical insights that
other small communities can adapt to their
own contexts, while making a critical argu-
ment: state-level support is not optional—it
is essential for small utility survival.

Project Genesis: From Zero
Budget to Funded Initiative

2.1 The Volunteer Phase (January
2023 - July 2024)

The Switz City AMP project began not
with a grant award or a contract, but with
a decision to act despite having no funding.

By Wei Liao & Adam Hershberger

Switz City Wastewater Treatment Plant ,

For 18 months, the project operated entirely
on volunteer effort. During this phase, the
team accomplished three critical tasks that
laid the foundation for everything that fol-
lowed.

First, the team developed an inspection
strategy, determining what assets to inspect,
how to inspect them, and in what order.

Volunteer phase: fieldwork, planning, and collaboration in Switz City.

Second, the team defined the project scope—
identifying what could be included immedi-
ately, what could wait, and what absolutely
could not be deferred. Third, the team built
partnerships with industry, academic, and
individual contributors who donated their
time and expertise.

During this phase, the team built a risk-
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based methodology that was simple and
practical for small systems. They gathered
all available recor ds, built GIS maps, creat-
ed an asset inventory, and conducted prelim-
inary fieldwork including acoustic screening
using SLR technology. When high-risk pipes
were identified, industry partners were invit-
ed to perform CCTV inspection at no cost.
The project was also integrated into Pur-
due University’s asset management course,
where five student teams developed com-
plete AMPs as course projects, turning Switz
City into a living laboratory.

The volunteer phase proved a powerful
principle: nobody got paid, but everyone got
value. Industry partners gained field demon-
stration opportunities, students gained re-
al-world experience, and the community
gained a foundation for its infrastructure
future.

2.2 Transition to Full Execution

The volunteer phase culminated in an in-
terim plan that was presented to the Indi-
ana Finance Authority (IFA), resulting in a
$650,000 funding award. This funding was
divided into two categories: $250,000 for
AMP development and $400,000 for urgent
repairs and system upgrades.

With funding secured, the team expanded
significantly. Technical partners including
ADS.

Environmental Services, ACE Pipe Clean-
ing, Kurt Wright Consulting, and USG Water
Solutions joined the effort. Financial exper-
tise was brought in through Glenn Barnes of
Water Finance Assistance (WFA) and Heath-
er Himmelberger. Critically, Smart Views
LLC was engaged for independent data re-
view to ensure reliability and accuracy—a de-
cision that proved invaluable.

Building the Data Foundation

The second phase focused on building a
comprehensive data foundation for the as-
set management plan. This involved creat-
ing a complete system inventory, conducting
condition assessments across all assets, and
confronting the reality of data management
limitations in a small utility environment.

Comprehensive inspections were conduct-
ed across the entire system: flow monitoring,
CCTV inspection of the complete wastewa-
ter system, manual manhole inspection,
smoke testing for infiltration detection, and
elevated tank interior and exterior assess-
ments. A hydrant flushing exercise was also
completed.

The data management reality, however,
was sobering. While GIS served as the spa-
tial backbone, operations and maintenance
records, inspection data, and financial in-
formation all existed in separate files and
platforms. Quality control relied on external
review rather than built-in system rules, and
data updates required manual coordination.
The team did not have a true integrated data
management system—a common reality for
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small utilities across the country.

Critical Infrastructure
Challenges Revealed

The data collected during the assessment
phase revealed the true scale of Switz City’s
infrastructure challenges—numbers that
were, in the project team’s words, “shock-
ing.”

On the water side, the system showed a
78.6% increase in water loss, with non-reve-
nue water costs rising from $60,428 in 2019
to $107,941 in 2023. The Infrastructure
Leakage Index stood at 16.86—far exceed-
ing the industry benchmark of less than 3.0.
Multiple hydrants and valves were inopera-
ble, and aging cast iron mains were actively
failing during the project period.

On the wastewater side, the infiltration
and inflow (I&I) rate reached 46%, caus-
ing severe hydraulic overload. According to
flow monitoring data, daily flows exceeded
the treatment plant’s capacity on 102 of 110
study days—a staggering 93% exceedance
rate. Critical assets including the effluent
outfall, valves, and key pipe segments re-
quired immediate replacement.

These numbers, while alarming, are not
unusual for small utilities. The difference is
that most small towns simply have not col-
lected the data to quantify their problems.
Switz City now had the numbers—and with
them, the ability to make informed deci-
sions.

Full Execution Phase Fieldwork

From Data to
Decisions: The
Continuous Loop

A fundamental lesson
from this project is that
asset management is
not a one-time project—
it is a continuous cycle.
The team developed
a decision framework
built around four in-
terconnected elements:
Inspection & Data col-
lection, Risk & Priority
scoring (using Probabil-
ity of Failure x Conse-
quence of Failure = Risk
Score), Decision-making
(repair vs. replace, main-
tenance vs. capital), and
Financial Impact analy-
sis (rates, funding, and
phasing).

This framework en-
sures that as new data
comes in—from ongoing
inspections, operational
events, or system chang-

INSPECTION & DATA

Icons: Satellite, Camera, Acoustic Sensor
3% A

FINANCIAL RISK &
IMPACT § CONTINUOUS § PRIORITY
Rates, Funding, FILTER PoF x CoF =

Phasing Risk Score

DECISIONS

Repair vs. Replace
Maintenance vs. Capital

The continuous asset management loop — inspect,
prioritize, decide, fund, repeat

es—the plan adapts accordingly. The capital
improvement list generated in year one will
inevitably change as conditions evolve, and
the AMP must be treated as a living docu-
ment rather than a static report.

A 20-Year Investment Strategy

Based on the comprehensive assessment,
the team developed a phased 20-year cap-
ital improvement strategy totaling $3.72
million. The strategy was designed around
a critical principle: capital smoothing. Rath-
er than allowing all infrastructure needs to
accumulate and hit at once, investments are
spread across three phases to maintain af-
fordability.

Phase 1 Immediate, Year 0-1): $400,000
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Total Strategy: $3.72M

Phase 1:
IMMEDIATE (Year 0-1)

Urgent Repairs & Upgrades
(5400k)
Focus on critical failure points and
compliance

Phase 3:

LONG-TERM (Year 5-20)

Risk-Based Asset Renewal &
Capital Smoothing

Year 0 Year 1 Year 2

Year 5

Year 10

The three-phase, 20-year investment strategy totaling $3.72M

allocated to urgent repairs and upgrades,
focusing on critical failure points and com-
pliance requirements. Phase 2 (Short-term,
Year 2-5): 1&I reduction and manhole reha-
bilitation through systematic lining and spot
repairs to reduce excess flow. Phase 3 (Long-
term, Year 5-20): Risk-based asset renewal
with capital smoothing to prevent invest-
ment spikes.

Affordability is fundamentally a financial
decision. The best engineering plan means

10%

Grants

30%

Operating &1} 14
Revenue

THE FUNDING

60%
SRF Loans

The funding mix and affordability strategy

nothing if the community cannot afford it.
The project team worked with financial ex-
perts and grant partners to balance technical
needs with community capacity. The fund-
ing mix was structured as approximately
60% SRF loans, 30% operating revenue, and
10% grants, with a phased rate implementa-
tion to reduce customer shock.

Lessons Learned

The Switz City AMP project yielded eight
critical lessons that are applicable to small
utilities nationwide. These lessons span the
domains of data management, technology
adoption, governance, and policy.
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7.1 Data Reality

Lesson 1: Data accuracy is the foundation,
not a detail. Wrong data leads to wrong de-
cisions and wrong priorities. The transi-
tion from the interim plan (based on best
available data) to the comprehensive plan
(based on field-verified data) fundamentally
changed the project’s direction. What ap-
peared to be a manageable situation turned
out to be far more severe when actual condi-
tions were measured.

Lesson 2: ‘Best available data’ is a neces-
sary start, but often a mirage. Initial esti-
mates and projections diverged dramatically
from field reality. The water loss numbers
and I&I rates shocked the team because they
were so far removed from what the existing
records suggested.

Lesson 3: Changing naming conventions
mid-project ensures structural failure. With
multiple vendors working on the system,
each applied their own naming rules to
newly discovered assets. This created enor-
mous reconciliation challenges and made it
difficult to cross-reference with historical
records. A firm naming convention must be
established at the outset of any asset man-
agement initiative.

on data quali-

ty, consisten-

cy, and format
standardization from the beginning.

7.2 Data Platform Reality

Lesson 5: Small utilities need a simple,
unified data platform. Different types of
data—operational, financial, inspection,
compliance—were stored separately across
spreadsheets, GIS, and paper files. Some
small utilities, like the Town of Reno, Indi-
ana, still rely entirely on paper records for
daily operations.

/ Continuous Llfecycle L

Not a one-time task.

<>@

’%“

Shared Workload Single Platform
Increases sustainability. Centralized home for ops.
\ The Data Plalform /

\ / \ /

Source Capture o Holistic Data

Secures data accuracy. Ops + Finance + Governance

The data platform vision — continuous lifecycle,
single platform, holistic data, source capture, and
shared workload
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The ideal platform for small utilities is
fundamentally different from what serves
large systems. It must be a single, central-
ized platform that is easy to use with a min-
imal learning curve, connecting everything
from financial data and operations records
to inspection results and compliance docu-
mentation. When data lives in one accessible

R e s
T N A

bore hole through a wastewater pipe. Using
4M Analytics’ comprehensive utility map-
ping, they could immediately identify the in-
tersecting infrastructure—determining that
the crossing line was a Duke Energy power
line. This real-time cross-system visibility
dramatically improved field decision-making
efficiency.

Overhead Power

N DERGROUNDAWASTEWATERITINE]

Real-time cross-system visibility through 4M Analytics mapping

source, operators eliminate transcription er-
rors, reduce delays, and can update informa-
tion in real time. Most importantly, a unified
platform allows the utility to own its data
and its future, reducing dependence on out-
side consultants.

7.3 Technology as a Management
Multiplier

Lesson 6: Technology is the management
multiplier. A small town with one or two
staff members can manage their system
like a utility ten times their size—but only
if they embrace technology. Technology in
asset management is not about automation;
it is about enabling timely decisions, making
hidden risks visible, and supporting the ex-
ecution of the asset management plan with
better data.

Two case examples from the Switz City
project illustrate this principle powerfully.

Smart Metering (Kamstrup): When old
meters were replaced with smart meters, the
technology not only simplified data reading
but also detected abnormal consumption
patterns through its analytics dashboard.
The system identified a major hidden leak in
an abandoned backyard. After repair, daily
water demand dropped from 130,000 gal-
lons to 80,000 gallons—a 38% reduction
that directly supported the asset manage-
ment schedule.

Asset Mapping (4M Analytics): During
CCTV inspection, the team discovered a

Kamstrup water meter
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7.4 Key to Sustainable Asset
Management

Lesson 7: Asset management should be a
living system, not a static report. Without
governance buy-in at every level—board, op-
erations, staff, and community—the asset
management plan becomes a shelf document
that is filed away and forgotten, while opera-
tions continue as before.

Sustainable asset management requires
understanding that it is a long-term, phased
process that must deepen over time. Trans-
parency with stakeholders is essential. Gov-
ernance determines success: board approval,
education, joint implementation planning,
and addressing the reality that many small
utility boards lack technical or economic
utility backgrounds are all critical factors.

7.5 Small Utilities Cannot Do This
Alone

Lesson 8: This is the most important les-
son for policymakers. Small utilities funda-
mentally lack the staff, time, and technical
depth required for independent AMP exe-
cution. Developing a comprehensive asset
management plan independently is cost-pro-
hibitive for small systems. Personnel and
knowledge gaps—in engineering, financial
analysis, GIS, and asset management—are
the primary bottlenecks.

The Switz City project required the coordi-
nated effort of numerous industry partners,
individual experts, educational contributors,
financial specialists, and data quality review-
ers. Expecting small systems to replicate
this effort independently is, as the project
demonstrated, both unrealistic and unfair.

The hard truth: Policy mandates without
support mechanisms will fail. Indiana’s SEA
272 (2022) requires utilities seeking IFA
funding to have asset management plans—a
positive policy step. But without corre-
sponding support structures, the mandate
becomes an unfunded burden on the com-

munities least equipped to bear it.

The Solution: State-Level
Pooled Support

The Switz City experience points toward
a clear solution: state-level integration of
resources and support through a shared ser-
vices model. This approach has two pillars.

Pooled Funding: Coordinate agencies
such as IFA, USDA, OCRA, and FEMA so
that small towns do not have to navigate five
separate bureaucracies to secure funding. A
single coordinated funding pathway dramat-
ically reduces the administrative burden on
resource-constrained communities.

Pooled Expertise: Create a statewide
shared services model for technical assis-
tance—providing engineers, financial ana-
lysts, GIS specialists, and asset management
professionals as shared resources that small
utilities can access without bearing the full
cost independently.

State-level integration is not just helpful—
it is a sustainable path to preventing future
infrastructure collapse. The concept of a Wa-
ter Asset Management Center, as introduced
by Dr. Tom Iseley, embodies this vision: a
centralized support structure that enables
every small utility in the state to develop and
maintain viable asset management plans.

Conclusion

The Switz City Asset Management Plan
project demonstrates both the possibility
and the complexity of bringing proactive
infrastructure management to America’s
smallest utilities. Starting with zero budget
and growing into a $650,000 funded ini-
tiative, this project transformed a reactive,
crisis-driven approach into a data-informed,
strategically phased 20-year investment
plan.

The eight lessons learned—spanning data
accuracy, naming conventions, data stan-
dardization, platform simplicity, technolo-
gy adoption, governance sustainability, re-
source reality, and pooled support—provide a
practical roadmap for any small community
facing similar challenges. But the most crit-
ical lesson is systemic: the current model of
expecting small utilities to independently
deliver comprehensive asset management is
structurally flawed.

The path forward requires a fundamental
shift from individual burden to collective
capacity. From crisis to opportunity, from
reactive to proactive—this is the future of
utility asset management.

Switz City Project Hub: bami-i.com/proj-
ects/switzcity

Author
Wei Liao

Lead Research Engineer at Purdue University
Adam Hershberger

Environmental specialist at Alliance of In-
diana Rural Water
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BEYOND

TRADITIONAL NDT

CPM Pipelines and Acquarius™ Deliver Deep Insight into
Marshfield’s 20-Inch 2 Mile Ductile Iron Forcemain

By CPM Pipelines team

he City of Marshfield, Wis-
consin has actively main-
tained the local environ-
ment for over 140 years.
Located in central Wiscon-
sin, Marshfield has provided wastewater col-
lection and treatment services since 1880
and currently serves a population of 19,478
residents.

There are over 138 miles of sanitary sew-
er lines in the city that convey wastewater to
the treatment plant. This system includes
approximately 2,500 manholes spaced at
200-600 ft intervals to facilitate inspec-
tion, cleaning, maintenance, and sampling.
Wastewater that cannot flow by gravity to
the treatment plant is pumped from four lift
stations located on the north and west sides
of the city. Pumps at these stations convey
flow through forcemains to higher eleva-
tions, where gravity flow resumes.

One major concern in the proper oper-
ation of the collection system, and ulti-
mately the wastewater treatment facility
itself, is infiltration of clearwater (rain,
snow melt, and groundwater) into the
system. This clearwater causes excessive
flows and hydraulic stress at the wastewa-
ter treatment facility and within the col-
lection system. In the worst cases, infiltra-
tion can exceed the gravity pipe’s capacity
and cause sanitary sewer overflows. Most
wastewater utilities have active gravity
sewer inspection, maintenance and reha-
bilitation programs to minimize infiltra-
tion sources. A portion of the wastewater
collection system often left unchecked is
the condition of forcemains. A forcemain
can incur damage from corrosion, erosion,
hydrogen sulfide attack, excavating and
directional drilling. A breach of a force-
main will cause an immediate exfiltration
of wastewater and likely a Sanitary Sewer
Overflow.

On November 8, 2023, staff in Marsh-
field noticed the wastewater treatment
plant was receiving approximately 1 mgd

less flow than normal. This discrepancy
was traced to a leak occurring from the
Northeast Lift Station’s forcemain. This
forcemain is a 20 inch diameter cement
lined ductile iron pipe that runs 2 miles in
length. The leak occurred under a street
and was discharging to the surface from a
severely rusted, corrugated metal storm-
water culvert. The location was obvious
when the upstream side of the culvert was
compared to the downstream side. The
creek on the upstream side had a minimal
flow of clear water while the downstream
side had an increased flow of tainted wa-
ter.

When the pipe was excavated the cause
of the exfiltration leak was evident. A
4-inch hole had formed due to severe ex-
terior corrosion at this portion of pipe.
Although the exact cause of the corro-
sion is unknown, it was likely influenced
by acidic soils or chloride contamina-
tion from winter road de-icing. Notably,
the first mile of the forcemain—passing
through undeveloped land—showed fewer
defects than the second mile located in a
developed residential area. The damaged
section was repaired using an external re-
pair coupling.

This incident made it clear that a full
evaluation of the forcemain was neces-
sary. Key questions included whether this
corrosion was an isolated defect, one of
several localized problems, or indicative of
widespread deterioration along the entire
two-mile length. At the time of the SSO, a
lift station upgrade project was already in
the design phase, so forcemain evaluation
methods were added to the engineering
firm’s scope of work. All feasible inspec-
tion methods required inserting a Pipe
Inspection Gauge (PIG) device inside the
forcemain. Because the lift station lacked
the necessary infrastructure to launch
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such a device, a launch vault and associ-
ated piping were incorporated into the up-
grade design.

The engineering firm identified four
contractors capable of performing in-pipe
forcemain inspections. Three expressed
interest in providing services. After inter-
views with city staff and the engineering
firm, CPM Pipelines was selected and used
the Acquaint Acquarius™ inspection tool
to assess the condition of the forcemain.

In August 2025 the inspection was car-
ried out by CPM Pipelines utilizing the
Acquarius™ NDT inspection technology.
The inspected pipeline is a 20” Ductile
Iron pipeline with cement lining and some
PVC sections at the end of the alignment
where it outfalls to a gravity manhole.
The main objective of the inspection was
to gain insight into the overall condition
of the pipeline and identify potential fail-
ure mechanisms. Additionally, the ma-
terials used and the pipeline’s location
are mapped out. The NDT tool is an in-
telligent Pipeline Inspection Gauge (PIG)
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and has been developed together with
various wastewater utilities and drink-
ing water companies. The tool measures
various properties of the pipeline. It uti-
lizes, among other things, ultrasonic sen-
sors and advanced inertial measurement
unit sensors (IMU). The analysis revealed
several findings including measured wall
thickness, pipeline deviation from the
provided trajectory, angular displace-
ments at joints, joint gap widths, delami-
nation, sulfate attack, cement lining dete-
rioration and other anomalies. Damage to
the cement liner has been observed along
nearly the entire pipeline length. In addi-
tion, numerous locations exhibiting de-
lamination and external wall damage were
detected.

The inspection revealed a number of
critical and important issues with the
pipeline. From a location perspective,
none of the pipe sections were found to be
more than 6 feet from the location identi-
fied on the as-built drawings and the city’s
GIS. Having an accurate location of the
pipeline will assist the city in the future
when additional work is required on this
forcemain. The depth profile indicates
a gradual upward slope of the pipeline.
This is important because it indicates that
there will be few gas pockets and limited
internal defects due to hydrogen sulfide
buildup.

The next parameter measured was an-
gular displacement or joint deflection.
Joint displacements greater than 4 degrees
for PVC pipe and 5 degrees for DI pipe are
deemed to be extreme. These are calculat-
ed based on the IMU sensor on board the
inspection tool. A total number of nine
joints exceed the thresholds of the mate-
rials. These include six joints that exceed
the thresholds in the horizontal plane
and three that exceed the threshold in
the vertical plane. It is possible that these
connections are deliberately installed
with excessive angular displacement to
make a curve over multiple pipe sections.
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Next, the issue of gap widths was ana-
lyzed. Gap widths in excess of 1.4 inches
is deemed to be excessive. A total of two
joints with extreme gaps were identified
within the DI pipeline. For both joints, the
type of connection used is unknown so it
is important to assess whether the joint
gaps indeed exceed the critical limits.
Continued monitoring of these joint gaps
is advised to track any potential worsen-
ing over time.

One of the most important condition
assessment parameters that the inspec-
tion device analyzed is wall thickness.
Both for the cement lining inner layer and
the ductile iron outer layer. With the UT
data, it is possible to determine the wall
thickness of the pipe materials in the in-
spected section based on thousands of
measurement samples. These large num-
ber of measurements determine both the
average remaining wall thickness and the
minimum remaining wall thickness per
pipe section. The wall thickness is based
on the speed of sound for the used mate-
rials in the trajectory. This allows the wall
thickness to be determined for every pipe
segment. The ductile iron pipeline was as-
sumed to be AWWA Class 52 based on the

information given by the client prior to the
start of the inspection. This corresponds
to an original ductile iron thickness of
0.42 inch. Furthermore, the pipeline has
an internal cement liner with original wall
thickness 3/32 inch. For both the ductile
iron and cement liner the wall thickness
could be analyzed due to the variation in
thickness of each material type. The wall
thickness of the cement liner and the duc-
tile iron together form the wall thickness
of the entire wall. Following the analysis,
it has been determined that the average
remaining wall thickness for the majori-
ty of the ductile Iron pipe segments (iron
+ lining) falls within the range of 0.52 to
0.60 inches. The PVC pipe segments at
the end of the trajectory have an average
wall thickness of 1.18 inches. The 20”
PVC pipe segments with a wall thickness
of around 1.2 inches correspond to the
DRI18 pressure class 235 psi.

The minimum wall thickness detailed in
the graphic below show that a significant
number of the pipe segments in the sec-
ond half of the pipeline contain localized
regions where a significant amount of the
wall has deteriorated. In all of these cases
this is caused by significant corrosion on
the outside of the pipe.

To illustrate the condition of the pipe in
these impacted segments the figure below
shows that the reduction in pipe thickness
is primarily due to corrosion from the out-
side of the ductile iron pipe. The cement
liner is intact and healthy in this location.
The ductile iron has significant lengths
where corrosion has seriously impacted
the integrity of the pipe.

In pipelines consisting of multiple lay-
ers, delamination might occur. With de-
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lamination, the cohesion between the
different layers reduces, resulting in the
layers separating from each other. A to-
tal of 4,361 instances of delamination
were identified where the cement liner
is separating from the DI pipe. Leakag-
es are detected using a hydrophone. The
results show that there was no noticeable
increase in the sound signal in this pipe-
line. This indicates that no leakages have
been detected in the inspected pipeline by
means of the hydrophone. Sulfate attack
(H2S0O4) can occur in the concrete and
asbestos cement pipe segments of waste-
water pipes and can cause the pipe to de-
teriorate into a critical condition. At only
one location along the inspected pipeline,
H,S0O4 attack was observed. The attack is
in an early stage; the material is still pres-
ent, but the integrity of the cement is be-
ginning to deteriorate.

Due to several causes, such as corro-
sion of the material layer, sulfate attack
or erosion of the cement, deterioration
in cement liners can occur. Along nearly
the entire pipeline alignment, a suspected
defect in the cement liner was observed

B Ductile Iron

<
S
9]
%]
14
IS
~x
Q
<
-
K
2
)]
ES
ES
o
IS
5}
03

6812 6813 6814 6815

at the invert (6 o’clock position) and may
be caused by calcium leaching from the
cement matrix. The resulting loss of cal-
cium weakens the cement. Or, it may be
due to erosion from settled grit or rolling
sediment in the conveyed sewage causing
deterioration at the invert location.

This is one of a number of projects an-
alyzing sewer forcemains that have been
undertaken over the last few years in the
United States using this NDT technology.
The defect results identified in this study
were similar to the other efforts. In ad-
dition, there are some universal observa-
tions that can be made over and above the
defect analysis that can provide valuable
insights to utility and pipeline operators
and managers.

The NDT identifies exact location of
the pipeline underground in a three-di-
mensional manner.  This knowledge
is critical.  As-builts are relied upon
when planning, designing and conduct-
ing underground construction projects.
They are not always accurate. Having
exact locations of underground infra-
structure alleviates uncertainty in plan-
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ning and design and cost extras due to
unforeseen circumstances.

The tool is able to identify previous
repairs and note them as anomalies. By
overlapping anomaly detection with
known repairs, the veracity of the analysis
can be confirmed. This adds certainty to
the decisions made based on test results.

Another value of the data is that surface
activities can be correlated with subsur-
face pipe defects. The use of salt for ice
removal on roadways was correlated with
increased corrosion of the metal pipeline
in areas where it ran under streets, and
not where it ran over land. This informa-
tion allows the utility to make operational
decisions and understand the impacts of
those decisions on all underground infra-
structure, not just the pipeline being in-
spected.

The data collected by the tool identi-
fies defects and anomalies with high lo-
cational precision. This means a utility
can determine which stick of pipe is most
negatively impacted. It also provides in-
formation on where the pipe segment is
most impacted. The results show that
defects and impacts are not evenly dis-
tributed throughout the pipeline, but are
clustered. This assists the utility in plan-
ning rehabilitation or replacement capital
programs in a more targeted manner with
a less costly result. Targeted pipe lining
or cathodic protection installation can be
used to minimize cost, surface impacts
and maximize pipeline life.

Performing the NDT inspection over
time can provide valuable insights into the
overall health profile of the pipe and the
trends it is experiencing. It can also in-
form the operator about the impact of im-
provements made so that the asset man-
agement program can be refined.

The NDT program provides more than
just defect identification information. It
provides operational insight which in turn
provides the utility with actionable knowl-
edge to make the best decisions from a
cost effectiveness, asset life and reliability
perspective.

About CPM Pipelines

CPM Pipelines is a U.S.-based infra-
structure services company specializing
in pressure pipe condition assessment and
trenchless rehabilitation solutions. The
company supports municipal, industrial,
and utility clients by delivering advanced
inspection technologies and innovative re-
pair systems that extend pipeline life and
improve long-term asset performance.

Contact: marketing@cpmpipelines.com
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SMARTPHONE-BASED

RTK Mapping for
GIS-Compliant Utili
Documentation

By PIX4D team

he Undocumented or
poorly documented under-
ground utilities remain a
hurdle for safe construc-
tion and long-term asset
management. Traditional reliance on incom-
plete as-built records often leads to utility
strikes and operational inefficiencies. As
asset management evolves, institutions are
increasingly adopting Geographic Informa-
tion Systems (GIS) to manage spatial data in
a standardized, centralized manner. Howev-
er, the shift from manual data collection to
GIS-compliant datasets requires precision,
structured metadata, and integration from
capture and processing into GIS software.

Why GIS compliance is

important

For a dataset to be truly GIS-compliant
within an engineering framework, it must
meet specific quality standards:
o Georeferencing: data must be tied to ac-
curate spatial coordinates within a glob-
al GNSS reference frame.
Descriptive metadata: beyond physical
location, the data must include attribute
information regarding the asset’s char-
acteristics.
o Integration: the format must allow for

direct integration into GIS platforms to

ensure data sharing across contractors
and departments.

«  Precision: documentation must meet le-
gal or institutional standards to reduce
the risk of utility strikes.

Achieving GIS compliance typically re-
quires survey-grade tools, time-consuming
workflows, or specialized skills. But with ad-
vances in mobile mapping and RTK position-
ing, it’s now possible to capture compliant
data with a simple, handheld setup, includ-
ing a smartphone.

Testing GIS-compliant utility
mapping via smartphone with
RTK

Pepperdine University in Los Angeles
County, California, provides a “proof of con-
cept” for the industry: testing whether digi-
tal documentation captured via smartphone
with an RTK device can meet the strict le-
gal and technical standards required for GIS
compliance.

Led by Gabriel Armas, Asset Systems De-
velopment Manager, the team implemented
this pilot to document critical subsurface
utilities, specifically irrigation and water
lines, and ensure every asset is accurately
georeferenced during the window of active
maintenance and new construction.

Top-down view of the project site in PIX4Dmatic, displaying the dense point cloud, image alignment, and
measurement annotations of buried utilities
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3D reconstruction of a utility trench captured
with PIX4Dcatch and RTK, showing measured
distances and camera positions used for
photogrammetry

Technical workflow &
methodology

The team used a setup consisting of an
iPhone 15 Pro Max paired with the PIX4D-
catch application and an RTK-enabled GNSS
receiver.

The workflow followed a four-stage pro-
cess:

1.  Field capture: capturing high-resolution
imagery and LiDAR data of open utility
trenches using the smartphone app with
an RTK device for accuracy.

2. Processing: Using PIX4Dmatic for re-
construction and dense point cloud
generation.

3. GIS integration: the outputs were im-
ported into QGIS to align the newly
documented assets with existing site
features and campus basemaps.

Efficiency and regulatory

compliance

The pilot project demonstrated that
high-fidelity 2D and 3D subsurface data
could be collected and processed in a frac-
tion of the time required by traditional sur-
veying methods.

. Time savings: the entire process, from
data collection to the production of a
final printed map, was completed in ap-
proximately 6 hours, with an additional
hour to produce a final printed map.

o Regulatory alignment: In jurisdictions
such as California, where GIS shapefiles
are mandated for newly discovered or
installed utilities, this workflow ensures
that contractors and engineers remain
fully compliant with local standards.

The goal was to test the ability to map a
newly installed utility, and the team succeed-
ed—producing a GIS-compliant dataset suit-
able for long-term use. By eliminating the

“as-built information gap”, organizations

can significantly mitigate future risks.

A large-scale infrastructure case
study
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Final printed map showing the documented irrigation line at Pepperdine University, complete with
asset details, coordinates, and collection metadata for compliance and archival

The project orthomosaic, captured with a Matrice 350RTK, was processed in PIX4Dmatic and
imported to PIX4Dcloud to overlay design files. Zooming up on the orthomosaic in PIX4Dcloud shows
the high resolution and detail of the map; the lines represent DXF files of reworked utilities

While using a smartphone with an RTK
device to document assets can meet legal
GIS standards, the practical challenge for
many subsurface utility engineering (SUE)
professionals is maintaining that accuracy
over time and across vast project areas.

Maintaining situational

awareness at scale
In Justice, Illinois, a major roadway con-
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struction project spanning over 300 acres,
intersected by a primary interstate, present-
ed significant logistical hurdles. The scale
of the site and the sporadic nature of the
construction schedule meant that tradition-
al physical utility markings were constantly
being worn away by weather and heavy ma-
chinery.

For the city and the contractors involved,
poor decisions made due to a lack of re-
al-time data can lead to catastrophic utility

T —

Overlay of the processed utility trench model on a QGIS basemap for geospatial context and alignment with existing site features

strikes and project delays. We spoke with
Brian Layhew, a geospatial mapping special-
ist.

Integrating ground

and aerial data

To maintain a persistent record, Layhew
integrated aerial photogrammetry with
ground-level scans:

o Aerial mapping: A Matrice 350RTK
drone to create an expansive orthomo-
saic of the 300-acre site.

o Terrestrial capture: For high-stakes
subsurface assets, an iPhone 15 Pro Max
paired with PIX4Dcatch and an RTK
rover was used to scan open holes and
exposed pipes, providing an “astound-
ing digital twin” of the underground
infrastructure. With 1447 images cap-
tured in total.

o Orthomosaic: 7000 images were cap-
tured for the entire map

This ground-level data was then integrat-
ed into PIX4Dcloud, allowing office-based
engineers to overlay design files (DXF) di-
rectly onto the high-resolution maps to veri-
fy utility locations against engineering sche-
matics.

Field verification with augmented reality
(AR)

Because the project is so large and
slow-moving at times, utility markings were
constantly being worn away. For example,
the team needed to find an underground
water main, and having a digital map of its
exact location to be re-marked regularly was
invaluable.

Because the digital documentation was
GIS-compliant and accurately tied to the
global GNSS reference frame, Layhew could
use PIX4Dcatch’s AR features to “see” the
water main through the earth as he walked
the site.

This allowed for re-marking the utility
with extreme accuracy even after the phys-
ical flags had disappeared. This capability
transformed the GIS record from a static
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Screenshot preview

The water main was captured with PIX4Dcatch as seen in the top image. Brian was then able to add an image of this point of interest right from the field in the
Pix4D mobile-to-cloud workflow. The water main was captured with PIX4Dcatch and immediately displayed in PIX4Dcloud as an annotation for personnel at

office document into a dynamic field tool,
significantly reducing the risk of accidental
damage during excavation.

Beyond simple monitoring, using PIX4D-
catch, Brian integrated engineering DXF files
into his models, using the app’s AR features
to verify and update both project schematics
and city utility records in real time.His main
challenge was ensuring full coverage of the
remote site, two hours from the office, with
a smartphone. To avoid revisits, he captured
extra images from multiple angles, ensuring

PIX4D

the office or future reference

completeness on the first attempt.

The findings from both the Pepperdine
University pilot and the Illinois infrastruc-
ture project highlight the successful inte-
gration of smartphone capture with pro-
fessional GIS standards. By validating that
smartphone-based RTK documentation
meets the data integrity and georeferenc-
ing requirements for GIS compliance, these
cases prove that digital twins are no longer
restricted to specialized survey crews.

Transform your
smartphone into a

Document infrastructure assets

with PIX4D

.' PIX4Dcatch
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Scan for
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BAMI-1 « 2026

About PIX4D

PIX4D is a Swiss software company and
global leader in photogrammetry and map-
ping solutions, providing tools that convert
aerial or ground images into precise georef-
erenced maps and 3D models for profession-
als in surveying, construction, agriculture,
and infrastructure. The company’s products
automate image processing workflows and
enable actionable spatial data across desk-
top, cloud, and mobile platforms.




INNOVATION AND CITY VISION SMART CITIES UNDERGROUND:

The Ultimate Guide to 3D

Mapping of Underground

Infrastructure

eneath the asphalt of our

bustling cities lies an invis-

ible metropolis: an incred-

ibly complex network of

pipes, cables, and conduits
supplying water, gas, electricity, and data,
and managing our waste.

This underground labyrinth is the circula-
tory system of modern urban life. However,
in much of Latin America, we operate almost
blindly regarding this hidden world. The
“utility cadastre” (the detailed record of this
infrastructure) is often inaccurate, obsolete,
or simply nonexistent. This lack of vision is
one of the biggest obstacles to developing
smart, safe, and sustainable cities.

Every time new construction begins or
a road is repaired, a dangerous and costly
lottery is unleashed. What lies beneath? At
what depth? In what condition is it? The
inability to answer these questions with cer-
tainty generates cost overruns, delays, safety
risks, and negative environmental impact.

Today, a technological revolution is bring-
ing this hidden city to light. 3D mapping of
underground infrastructure, combined with
intelligent models, is becoming the indis-
pensable tool for building the cities of the
future, starting from their invisible founda-
tions.

1. The Problem: Building Blind

Beneath our cities lies an "invisible metropolis” of utility networks which,

being undocumented, pose significant risks.

30% - 50%
COST OVERRUNS IN
INFRASTRUCTURE

The Challenge: Accelerated
Urban Growth on Unknown

Foundations

The driver of this problem is massive ur-
banization. Global migration toward urban
centers is relentless. According to Google
Earth data, three million people move to cit-
ies every week, and in the last 35 years, the
world population has increased by more than
2.3 billion people. This explosive growth
exerts immense pressure on existing infra-

WORKPLACE ACCIDENTS

30% 3 Million

PEOPLE MOVE TO CITIES

DUE TO DAMAGE WEEKLY

structure and demands constant expansion.

In developing countries, this growth often
exceeds planning capacity. The lack of a pre-
cise utility cadastre means that the informa-
tion engineers and builders have is, at best,
an approximation. Existing plans are usually
two-dimensional, without precise georefer-
encing and without crucial data such as net-
work depth. This insufficient information
turns every excavation into a risk.

The result is a vicious cycle of inefficiency:
projects are delayed by unforeseen damage
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2. The Tech Solution: Seeing Without Excavation

Subsurface 3D Mapping creates an accurate "digital twin" of the ground using

Data Capture

Scanning with GPR and
electromagnetic sensors.

to networks, costs skyrocket, the commu-
nity suffers from prolonged road closures,
and the environment is affected by leaks and
spills.

The Technological Solution:
Seeing Through the Subsurface
with 3D Mapping

The answer to this challenge lies not
in digging more test pits, but in adopting
non-invasive technology that allows us to
“see” underground. Companies like PCM-
CLOUD MAPPING are leading this field by
developing detailed 3D Underground Map-
ping. This approach combines multiple tech-
nologies to create a precise “digital twin” of
the subsurface.

The process involves:

1. Non-Invasive Data Capture: Using
Ground Penetrating Radar (GPR), electro-
magnetism, and other geophysical technol-
ogies, the subsurface is scanned from the
surface without the need to break pavement.

2. Information Processing: Raw data
is analyzed by expert personnel and pro-

Advanced software classifies
each utility (water, gas, fiber).

non-invasive technology.

@

Processing

cessed with advanced software to identify
the location, depth, diameter, and type of
each network (water, sewer, gas, fiber optics,
etc.).

3. Construction of Intelligent 3D
Models: Processed information is used to
build a BIM (Building Information Modeling)
Model. This is not just a 3D drawing, but an
intelligent model where each element con-
tains detailed information, including point
cloud management above and below ground.

4. Augmented Reality (AR) Visualiza-
tion: These models can be taken to the field.
Through a mobile device or AR glasses, en-
gineers and workers can “see” pipes and ca-
bles superimposed on the real world, exactly
where they are beneath their feet.

The Impact: The Four Pillars of
Underground 3D Mapping

Adopting this technology generates clear
and quantifiable benefits organized into four
main axes, transforming how urban projects
are developed.

THE PILLARS of 3D mapping:

3. The Impact: The 4 Pillars of Value

Adopting this technology radically transforms the execution of urban
infrastructure projects.

Cost Timel

Reduction Optin

Avoids repairs costing up to
$500 million pesos per
incident.

Reduces project execution
time by 15% to 25%.
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Human
Safety

Environmental
Stewardship
Prevents spills, leaks, and

contamination of soil and
water sources.

Saves lives by preventing
accidents with gas and
electrical networks.

3D Model (BIM)

Building an intelligent 3-
dimensional digital map.

©

Augmented Reality

Engineers "see" the networks
beneath their feet in real time.

1. Radical Cost Reduction: The main
advantage is economic. In Colombia, acci-
dental damage to underground networks
generates cost overruns of between 30% and
50% in projects. With prior 3D mapping,
these incidents are almost completely elim-
inated, avoiding costly repairs that can range
between $50 and $500 million Colombian
pesos for each damaged network. This al-
lows for more predictable financial closing
and more efficient use of public and private
resources. *

2. Optimization of Execution Times:
Time is money. Unforeseen damage can par-
alyze a work site for weeks or even months.
By knowing the exact location of all un-
derground infrastructure, projects can be
planned and executed without interruptions.
Studies indicate that having a comprehen-
sive cadastre can reduce project execution
times by between 15% and 25%, benefiting
both builders and the community. 2

3. Environmental Impact Mitigation:
Every broken water or sewer pipe is a small-
scale ecological disaster. These incidents
generate spills and leaks that contaminate
soil and water sources, affecting local eco-
systems. The cost of environmental reme-
diation can be enormous. 3D mapping is a
proactive environmental protection tool that
prevents these disasters before they occur,
reducing the carbon footprint and potential
polluting discharges.?

4. Greater Safety for Workers: The
most important risk is human. Excavating
blindly endangers workers’ lives. In Colom-
bia, approximately 30% of workplace ac-
cidents in infrastructure works are due to
damage to underground networks, especial-
ly gas and electricity. Providing field teams
with a precise 3D map is a fundamental safe-




4. The Future: From Innovation to Mandatory

Standard

3D mapping is transitioning from an optional choice to a global legal

requirement.

GLOBAL BENCHMARK:

The ASCE 38-22 code in the U.S. is now law, directly impacting insurance

policies and construction permits.

ty measure that saves lives and prevents seri-
ous accidents, in addition to costs associated
with compensation and medical care.*

! “Economic Impact of Damage to Under-
ground Networks in Infrastructure Projects”,
National University of Colombia, 2018. Re-
port by the Colombian Chamber of Infra-
structure, “Average Repair Costs of Public
Utility Networks 2020”.

2 Report “Analysis of Delays in Infrastruc-
ture Projects due to Network Damage”, Na-
tional Planning Department 2019.

3 Study “Benefits of Having a Comprehen-
sive Network Cadastre”, Colombian Society
of Engineers, 2021.

4 Report “Environmental Remediation
Costs for Underground Network Incidents”,
National Authority of Environmental Li-
censes. Report “Workplace Accidentality in
Infrastructure Works”, Ministry of Labor,
2021.

The Horizon: An Inevitable

Standard for Latin America

The potential market for these services in
a country like Colombia is enormous, esti-
mated between $250 billion and $1.6 trillion
pesos annually, considering that between
30% and 40% of infrastructure projects in-
volve underground interventions.

Beyond the market, adopting these tech-
nologies is becoming a global standard. In
countries like the United States, compliance
with the ASCE 38-22 code (American Soci-
ety of Civil Engineers) is law. The adoption
of methodologies such as those from BAMI-I
(Buried Asset Management Institute Inter-
national) represents the way forward toward
developing underground Smart Cities and
managing buried assets sustainably.

This standard establishes the quality of
underground information that must be ob-
tained before starting any project. Non-com-
pliance not only invalidates insurance poli-
cies but also carries legal penalties.

It is only a matter of time before these reg-
ulations are adopted in Latin America. The
need to guarantee citizen safety and efficien-
cy in resource investment will make 3D map-
ping a requirement, not an option.

Conclusion: The Smart City

Begins Underground

Underground infrastructure 3D mapping
is not a simple innovation; it is the backbone
of modern urban planning. It is the tool that
allows utility companies to shield themselves
against failures, designers to project with
confidence, and builders to execute safely.

In a world where efficiency, sustainabil-
ity, and safety are crucial, having a prior
three-dimensional cadastre not only reduc-
es costs and times but makes the difference
between improvising and building with a
vision of the future. The city of tomorrow
is being built today, and its smartest founda-
tions are the ones that are not seen.

Author
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and Director of
Communications for
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underground utility mapping

experience. He led the launch of the

Latin American Trenchless Technology

Magazine and supports cross-regional

collaboration between North and Latin
America.

PointMan® i

Bad Elf Flex Mini Exireme
The Complete Utility Mapping Solution

Only $1995

K#)ntMan

» Seamless integration with all
Bad Elf receivers and major EM locate devices
* Includes Point One Nav RTK Corrections

To learn more or
to purchase visit:

After 1+t year, annual subscription of $495

BAMI-1 « 2026




WHAT UIS AND
UIC CHANGED
IN MY PRACTICE

How the BAMI-I scholarship experience at UIS and
UIC helped shape a more proactive approach to utility
investigation, documentation, and BIM-informed practice

By Karen Ortfega

i

he challenge of under-
ground utility risk is
not new, but its signif-
icance often becomes
fully clear only through
direct field experience. My perspective
began with civil engineering practice in
Colombia, where I developed a strong
respect for field construction, practical
decision-making, and the reality that
many projects move forward with incom-
plete information. In road infrastructure
work, crews often rely on experience, ob-
servation, and caution while still trying
to keep production moving. That early
foundation shaped how I understand con-
struction today and taught me a lesson
that has remained constant through later
field engineering internships in Atlan-
ta, survey work, and graduate studies in
Construction Management Technology at
Purdue University: plans matter, but field
conditions have the final word, and the
gap between what is documented, what
is assumed, and what is actually present
underground can define project risk.
Later, during my internships as a
field engineer in road infrastructure in
Atlanta, I experienced this reality at a
much higher level of pressure, especially
while working in an airport environment.
Airport work is already complex because
of safety, operations, access restrictions,
and schedule demands. But one of the
biggest challenges was underground util-
ities. Not all utilities were clearly located,
and in some areas the information avail-
able to us was limited or intentionally re-
stricted for valid reasons related to secu-
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rity and operational sensitivity.

In practice, this meant we were often
working very carefully, very slowly, and
with constant tension. It felt like working
with our eyes partially closed, doing ev-
erything possible to avoid a strike while
knowing that the consequences of hitting
something underground could be severe.
On that project, despite our efforts, we hit
utilities twice. Even when the direct im-
pacts on money and time were not always
as catastrophic as people might assume,
the incidents triggered a much larger
chain of concerns: safety alarms, opera-
tional concerns, internal escalation, and
even public attention and news alerts. In
an airport, utility damage is never just a
field issue. It can quickly become a public
issue.

That experience stayed with me. It
made me think more deeply about the gap
between what we know in the office and
what crews face in the field. I moved into
the survey world, and that is where many
things started to connect for me. Survey-
ing taught me to see the project different-
ly. I began to understand the rhythm be-
tween records, control, field verification,
and constructability. I saw how survey
can act as the link between documenta-
tion in the office and what becomes truly
possible for crews in the field. Survey is
not only about points and coordinates. It
is about confidence, interpretation, and
translating information into something
that people can build from safely and ef-
ficiently.

That perspective became even more
powerful when I started my master’s de-

gree in Construction Management Tech-
nology at Purdue University, where I have
focused on the use of technologies to
manage projects. At Purdue, I have been
especially interested in how BIM and dig-
ital workflows can support construction,
not only for buildings but also for linear
infrastructure projects. This is important
to me because linear projects often move
fast, cover long distances, and involve
underground uncertainty across many
changing conditions. In fast-tracked
projects, we are expected to mobilize
quickly, execute efficiently, and leave the
site ready for the next phase, often while
the underground conditions remain only
partially known.

As 1 started developing my ideas
around the use of BIM in these environ-
ments, I found myself returning to the
same concerns I had in the field: utility
uncertainty, incomplete records, risk ex-
posure, and the disconnect between de-
sign information and actual conditions. I
had many ideas, but I needed structure.
I needed a framework. That is when I
knocked on Dr. Iseley’s door.

Meeting Dr. Iseley was a turning
point for me. He introduced me to a
body of knowledge that was organized,
practical, and directly connected to the
questions I had been carrying from my



field experience. Through his guidance,
I learned more deeply about ASCE 38-22
and ASCE 75-22, and I immediately rec-
ognized how relevant they are to the con-
cerns that have shaped my work. For me,
this was not just academic knowledge. It
was an answer to real problems I had al-
ready seen in practice.

Through BAMI-I, I was then offered
a full scholarship to attend the Under-
ground Infrastructure School (UIS) in San
Antonio, Texas, along with the Under-
ground Infrastructure Conference (UIC),
which took place at the same convention
center at the same time. I am sincerely
grateful for that opportunity, because at-
tending UIS and UIC at this stage of my
professional development was exactly
what I needed.

UIS was especially valuable because
it gave me the chance to organize many
concepts that had been living in my mind
in a scattered way. I arrived with field ex-
perience, survey experience, and BIM in-
terests, but UIS helped me connect them
into a more complete system of thinking.
It was not only about learning definitions
or standards. It was about understanding
the chain of processes, where the conven-

tional process tends to
fail, and what resourc-
es we actually have to
improve outcomes.

One of the things
I appreciated most
about UIS was the
people. We came
from different back-
grounds, but we were
connected by the same
need to understand
and improve under-
ground infrastructure
practice. I found the
group to be very open,
engaged, and genu-
inely committed to
learning. That made
the experience even
stronger, because the
conversations in class,
between sessions,
and during activities
helped reinforce the
technical content in a
practical way.

Another  major
strength of UIS was
the hands-on compo-
nent. Getting out of
the convention center
to investigate utili-
ties ourselves helped create a full-circle
learning experience. It was one thing to
discuss utility engineering concepts in a
classroom setting. It was another to apply
observation, interpretation, and investi-
gation thinking directly in the field. That
combination made the lessons stick.

At the same time, attending UIC al-
lowed me to expand beyond the classroom
and see where the industry is heading.
Between UIS sessions and class breaks,
I was able to attend conference presenta-
tions, case studies, and exhibits. I found
this to be an excellent way to learn be-
cause the presentations did not only show
successful outcomes. They also discussed
the challenges, limitations, and decisions
involved in solving real problems. That
kind of honesty is extremely valuable.

I also had the chance to explore the
exhibits and speak with many indus-
try partners and technology companies.
Those conversations were important to
me. They were not just company pitches.
Many turned into meaningful one-on-one
discussions about practice, expectations,
innovation, and how we can realistical-

ly bring better workflows into the field.
For someone like me, who is preparing
to graduate and step into the industry
full-time, this was the perfect place to
connect technical learning with industry
application.

UIS and UIC came at the right time
in my life. I am close to graduation, and I
am preparing to contribute at a high lev-
el in underground infrastructure work.
These experiences helped me see more
clearly how I can bring value to the indus-
try and to the company I will work for: by
helping move us away from the old mind-
set of “hit and fix” and toward a smarter
approach based on investigation, docu-
mentation, coordination, and better use
of available resources.

For me, the future is not only about
locating utilities more accurately. It is
also about becoming better producers
of information ourselves. That includes
improving as-builts, strengthening field-
to-office communication, and applying
core BIM concepts to underground in-
frastructure processes in ways that are
practical and useful. If we combine util-
ity investigation principles, proper stan-
dards, survey discipline, and BIM-based
information management, we can reduce
uncertainty and make underground work
safer, more efficient, and more predict-
able.

I am grateful to BAMI-I for this op-
portunity, and especially grateful to Dr.
Iseley for recognizing how meaningful
UIS would be for my professional path.
UIS and UIC did not just give me more
information. They gave me clarity, struc-
ture, and direction. They showed me that
what is underground does not have to
remain a mystery, and that our industry
already has the knowledge, tools, and
people needed to do better. Now the re-
sponsibility is to apply it well.

Author
Karen Ortega
Karen Ortega is a civil
engineer from Colombia
and is graduating this
summer with a master’s
degree in Construction
Management Technology from Purdue
University. Her background includes
road infrastructure, field engineering,
surveying, and BIM, with a growing focus
on underground utility investigation,
linear infrastructure, and technology-
driven project delivery.
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DR. TOM ISELEY NAMED RECIPIENT OF THE

2026 UCA Ovutstanding
Educator Award

n February 17, 2026, the
Underground Construction
Association (UCA) of SME
announced that Dr. Tom
Iseley, Beavers Heavy Construction Distin-
guished Fellow and Professor of Engineer-
ing Practice at Purdue University, has been
selected as the recipient of the 2026 UCA
Outstanding Educator Award. The award will
be presented on June 16, 2026, at the North
American Tunneling Conference (NAT) in
Anaheim, California.

*I Just Focus on
Doing the Work”

When Dr. Iseley received the notifica-
tion letter from UCA Awards Committee
Chair Mike Bruen, his first reaction was
surprise. “I had no idea I was even nomi-
nated,” he said. But he quickly added that
this is nothing new — every award he has
ever received came without his knowl-
edge. From Trenchless Technology Per-
son of the Year (1993), to the ASCE John
O. Bickel Award (1995), to ASCE Distin-
guished Member (2015), to induction
into the National Academy of Construc-
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By Wei Liao

tion (2016) and the NASTT Hall of Fame
(2017) — none were sought or expected.

“I have never thought about winning
awards,” he said. “I just focus on doing
the work. Serving students is both my re-
sponsibility and my calling.”

Building Purdue’s Underground

Infrastructure Program

Since joining Purdue in 2020, Dr. Is-
eley has built one of the nation’s most
active undergraduate programs in under-
ground infrastructure. He established the
UCA of SME Student Chapter at Purdue —
the third in the world after the Colorado
School of Mines and the University of II-
linois at Urbana-Champaign — and serves
as its Faculty Advisor. The chapter has
grown to more than 60 student members.

The program is anchored by two flag-
ship courses. The Development of Un-
derground Space (DUS) course covers
tunneling, microtunneling, trenchless
methods, and subsurface construction,
bringing in industry leaders from Stan-
tec, Mott MacDonald, Keller, AECOM,

¢¢ Inever knewIwas
being considered —I'was
just doing what needed
to be done. 99

COWI, and other leading firms to lecture
and guide real-world project simulations.
The Asset Management of Underground
Infrastructure (AMUI) course covers the
full asset management life-cycle — con-
dition assessment, level of service, criti-
cality, life-cycle cost, and funding — con-
necting students directly with real utility
projects.

Beyond the classroom, Dr. Iseley
founded the Underground Infrastructure
Team (UIT) and the Future Underground
Construction Leaders (FUCL) Develop-
ment Program, with a singular mission:
to give students maximum exposure to
the industry through hands-on work-
shops, tunnel tours, site visits, and spon-
sored conference participation.
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€¢ I have never thought
about winning awards,” he
said. “Tjust focus on doing
the work. Serving students
is both my responsibility
and my calling. 99

Five Years of Taking Students
into the Field

The numbers tell the story of Dr. Ise-
ley’s relentless commitment:

e 2022:25 students attended the UCT
Conference in Fort Worth, Texas. 22
students visited the 3RPORT CSO
Tunnel in Fort Wayne, Indiana. A
delegation represented Purdue at
NAT in Philadelphia.

e  2023: 32 students attended UCT in
Orlando, Florida. 33 students visited
the $5.7 billion Gordie Howe Inter-
national Bridge construction site in
Detroit, Michigan. A team attended
RETC in Boston.

e  2024: 11 students attended the Un-
derground Infrastructure Conference
(UIC) in Oklahoma City. The DUS
course entered its fourth year. 8 stu-
dents attended Global Buried Asset
management Congress in Indianap-
olis

e 2025: 14 students attended UIC in
Houston, Texas.

The annual 3RPORT CSO deep tunnel

tour — descending 220 feet
below ground — has become
a signature experience. Over
the course of the program,
students have produced
over 70 reports, interviews,
workshops, and company
engagements, with consis-
tent positive feedback from
students, sponsors, and em-
ployers.

The fundraising and lo-
gistics behind each trip are
grueling — coordinating
sponsors, arranging trav-
el, navigating university administration.
“Every year after I finish, I say, ‘That’s
the last time. I’'m not doing this again,”
Dr. Iseley admits. “But then the next year
comes, and I start all over again. Because
when I see what these students gain — the
excitement the first time they walk onto
a tunnel construction site, the way their
eyes change after talking with an indus-
try leader — it makes everything worth
it.”

Gratitude to the Industry

Dr. Iseley is quick to emphasize that
this award does not belong to him alone.
“Without the support of this industry, I
could not have accomplished any of this,”
he said. “Every trip, every student oppor-
tunity, every classroom visit from an in-
dustry leader — none of it happens with-
out their generosity.”

He expressed deep gratitude to The
Beavers, whose funding supports his Dis-
tinguished Fellow position at Purdue and
whose leadership — Executive Director
Dave Woods and Board President John

Bollier — have personally visited campus
to connect with students. He also ac-
knowledged the collective support of in-
dustry partners including CPM Pipelines,
Midwest Mole, SAK, Bowen Engineering,
Herrenknecht AG, Danby PVC Lining,
SAERTEX multiCom, Waterline Renew-
al Technologies, QuakeWrap, InfoSense,
US Hydrovac,Ace Pipe Cleaning, PICA
Corp, National Water Main Cleaning,
PVC Pipe Association, Plastics Pipe In-
stitute, UCA of SME, NASTT, and ASCE
— as well as individual professionals such
as Mike Vitale (Mott MacDonald), Mike
Traylor (Traylor Construction Group),
Paul Schmall (Keller), and Steven Kramer
(COWI), who have volunteered as guest
lecturers, site tour hosts, and student
mentors. He also recognized his colleague
Wei Liao and Saleh Behbahani, whose
tireless coordination has been essential
to every student initiative.

“The people in this industry genuinely
care about the future,” Dr. Iseley reflect-
ed. “They don’t just talk about work-
force development — they invest in it.
They show up. They give their time. This
award belongs to all of them as much as
it does to me.”

The 2026 UCA Outstanding Educator
Award will be presented at NAT 2026,
June 15-18, Anaheim, California. The
achievement will be promoted on the
UCA website and in Tunneling & Under-
ground Construction magazine.

Contact: Dr. Tom Iseley, diseley@pur-
due.edu | Purdue University, Lyles School
of Civil and Construction Engineering,
550 Stadium Mall Drive, West Lafayette,
IN 47907
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GAS PIPES

WITH HIGH PRECISION GPR

By Screening Eagle USA team

B,

E— iscover how District Heat- al-time data visualization e The GS8000 subsurface mapping
= ing Solutions used cut- GPR was used to scan the area to lo-
— ting-edge ground pen-  Overview cate the missing pipe.
etrating radar (GPR) to e The team at District Heating Solu- e The exact location and position of
accurately locate a subsurface gas pipe with- tions needed to find an aging under- the pipe was revealed rapidly in 3D
out costly and disruptive digging. ground gas pipe in Germany, without with high accuracy
Subsurface utility mapping with re- causing any damage. District Heating Solutions provides

eco-friendly, cost
effective and de-
pendable heat-
ing solutions for
homes, business-
es, and industries
as a substitute
for convention-
al heating tech-
niques.

Challenge

In Europe in
the 1980’s and
1990’s, many un-
derground utility
networks were in-
stalled with an av-
erage lifespan of
around 30 years.
The time has now
come for many
of these utilities
to be located and
replaced. To add
to the challenge,
many of the net-
works were also
poorly document-
ed over time, so
asset owners of-
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Our pipes

ten know nothing about what is going on
beneath the ground.

In this case, the team at District Heat-
ing Solutions were tasked with locating
the main underground gas pipe located
near a retirement home. There was little
documentation of the utilities onsite,
so the location was not sufficiently well
known. The pipe needed to be cut off
from the network fast, so it was crucial to
find the exact position.

Solution

The GS8000 subsurface mapping GPR
was chosen to scan the area and locate the
exact position of the gas pipe. With its
real-time 3D visualization of the under-
ground as you walk, the GS8000 makes
a perfect solution for this application.
The main advantage of using a ground
penetrating radar like the GS8000 is
that when no documentation is available,
no time and money is wasted on digging
up the ground to investigate and filling it
back up again. It is simply too expensive
to do.

Imagine, each hole can cost around 10k
euros, and sometimes three, four, or even

Other Pipes

_“'--__“

more holes may need to be dug to find
what you are looking for. This gives an
idea just how expensive it can get without
using a solution like the GS8000 to give
you the exact location.

Results

The team scanned the area and located
the gas pipe in less than one hour. Using
the GPR data as guidance, they opened up
the ground and the gas pipe was exactly
where the data said it would be. Time and
money was saved onsite with no need to
dig up and refill unnecessary ground.

“With this new technology we are able
to optimize our planning processes and
make things happen that were not pos-
sible before. Being able to localize pipes
without digging saves us time and our cli-
ents money.”

This targeted approach also enables 3D
planning for the new pipe networks be-
ing installed. First the existing network
needs to be located and mapped with the
GS8000, then 3D planning for new pipes
can begin. This is crucial for successful
thermal planning as the pipes must be or-
dered in a certain way to prevent stresses

or snaps.

With the German Government plan-
ning huge network expansion and up-
grades of current heating works, the de-
mand for subsurface utility mapping is
expected to increase substantially.

Luckily with subsurface GPR solutions
from Screening Eagle, you can tackle any
utility challenge with ease.

Check out our Tech Hub for more cus-
tomer case studies and application notes
on utility detection and subsurface map-

ping.

About Screening Eagle USA

Screening Eagle Technologies provides
a technology platform for intelligent in-
spection of the built environment. The
company was created through the merger
of Dreamlab in Singapore and Proceq in
Switzerland with a mission to protect the
built world with software, sensors and
data. Screening Eagle’s full-stack inspec-
tion solution combines intuitive software
and powerful portable sensors to deliver
reliable data for construction and asset
maintenance decisions.
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Precision Mapping for
Critical Underground Assets

Screening Eagle’s integrated GPR ecosystem delivers unmatched
clarity for locating, mapping, and managing buried infrastructure.
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HDPE PE4710 PIPE -

TOP 10 Features and Benefits

HDPE D. Iron

Applications: Potable Water (Lead Free), Raw Water, Reclaimed Water, and Wastewater

v/ v/

References: AWWA €901, C906, C151, & NSF 61 + Health Effects of HDPE Pipes and Fittings for Potable Water Applications, NSF 2.

Open Cut Construction: Design and install per AWWA Standards and Manuals eliminating thrust blocks

v/

Ref: AWWA M55, M41 + MAB-3, MAB-6

Trenchless Construction: Material of choice for HDD, Pipe Bursting, Sliplining, and Compression Fit

Ref: ASTM F585, F1962, F3508 + MAB-5, MAB-7, MAB-11

Fully Restrained Joint-Free System: Minimize need for fittings to facilitate horizontal and vertical deflections

Ref: AWWA M55, M41

Longevity & Corrosion: Pipes, Fittings, and Joints have the least potential for corrosion or tuberculation

v
v
v
v

X

References: Durability and Reliability of Large Diameter HDPE Pipe for Water Main Applications, EPA/WRF/WERF 2025 + Critical Need for

Corrosion Management in the Water Treatment Sector, NACE 2019 + PPIPACE.com + Long-Term Aging of Polye

thylene Pipes, UKWIR 2020

Flow Capacity: New pipes have similar flow capacity per AWWA Standards and Manuals

v/

References: AWWA M55, M41 and PPIPACE.com

Water & Energy Conservation: Fused Joints have zero allowable water leakage and zero infiltration

Refrences: AWWA M55, M41 + ASTM F2620, F3190, F3565 and MAB-1, MAB-2, MAB-8

Cost Effective: Has the lowest initial cost, lowest life cycle cost, and lowest restoration cost for trenchless
installations

X

References: Life Cycle Analysis of Water Networks, CSIRO 2008 + Annual Drinking Water Quality Report for 2014, Kittery Water District, 5/31/15

Resilient: Ability to resist water hammer and ground movements due to droughts, freeze/thaw, earthquakes
and hurricanes with the ability for flow control and squeeze off

X

References: Recent Earthquakes: Implications for U.S. Water Utilities, WRF 2012 + Polyethylene Pipeline Performance Against Earthquake,

Kubota 2018 and MAB-9, MAB-10

Permeation/BTEX: Pipes and elastomeric joints need to be properly engineered for contaminated conditions

X

References: AWWA €901/C906 and C111/C151, Sec. 4

Additional,jnfofmation including

MUNICIPAL
ADVISORY
BOARD

can be found at www.plasticpipe.org/mabpubs
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