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HAMPTON ROADS BRIDGE TUNNEL, USA

U-TURN WITH
HERRENKNECHT

Challenging crossing between two artificial islands under the seabed with
low overburden. Herrenknecht supplied the world’s largest Variable Density
TBM (214 m) with accessible cutting wheel. After the first breakthrough in
April 2024, the TBM shield, with a weight of 2,300tonnes, was successfully
turned using a nitrogen cushion solution supplied by Herrenknecht. Putting
the TBM in position to excavate the second 2,440 m long road tunnel.
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Chair’s

UCA Executive Committee
nominations are now open

he UCA is once again seeking
I nominees for the Division’s

leadership positions and needs
your help to ensure a stable and
successful leadership succession.
Nominations are sought for five
positions, including UCA Division
Executive Committee Vice Chair
and four UCA Executive Committee
members.

There are so many programs
and resources that the UCA is
developing to serve our membership
and the tunnel industry. The Cutting
Edge Conference 2024 hit record
numbers this year and we received
many positive comments from
the attendees and speakers. The
industry remains strong while we
remain focused on the challenges of
meeting the demand, of growing and
retaining our skilled workforce and
finding ways to continue to progress
innovation. If you are interested
in helping in a leadership role or
would like to volunteer for these
programs and new programs, you are
encouraged to reach out to us (see
page 10).

Serving on the executive
committee and as Chair of UCA is so
rewarding. I enjoy meeting folks from
across the industry and leveraging
my past experience to give back to
the tunneling community. We have a
diverse executive committee, bringing
together different perspectives and
experiences, which is what I enjoy.
This also ensures that the products
we produce and experiences we offer
span across the diverse industry
we have. We have amazing folks
who serve as volunteers and on the
executive committee and staff and it
is great to work with them all.

The UCA Division Executive
Committee Vice Chair term is
from 2026-2028 and is open for
an engineer. The UCA Executive
Committee consists of members
representing contractors, engineers,
owners and suppliers. This is a six-

Erika Moonin I
2024-2025 UCA Chair

year commitment. This position will
advance to Chair (term 2028-2030)
and then Past Chair (2030-2032).

The open positions for the UCA
Executive Committee are for the
2026-2030 term and are open to one
contractor, two engineers and one
supplier.

The executive committee consists
of engineers, contractors, suppliers,
owners and educators. Each year we
rotate to bring on new volunteers
to fill each slot to maintain a certain
number in each category. This
enables us to be sure that each area
is represented on the executive
committee to better serve our
membership and the industry.

Requirements for the position
include being a current UCA member
and you must be willing to commit to
attending, in person, a minimum of
two executive committee meetings
annually held in conjunction with
the George A. Fox Conference (this
year on Jan. 7,2025 at the Marriott
Marquis in New York City) and the
North American Tunneling (NAT)
Conference or the Rapid Excavation
and Tunneling Conference (RETC)
biennial conference. Members are
also expected to attend quarterly
virtual meetings.

The UCA Executive Committee
seeks professionals who possess a
desire for greater involvement in the

(continued on page 10)
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MUMBAI SEWAGE DISPOSAL PROJECT

TERRATEC is delivering a 3.85m diameter Rock Slurry Machine for the Mumbai Sewage Disposal Project
(MSDP) Stage-II — PST1.

The comprehensive package includes the Slurry Transportation System and Slurry Treatment Plant,
ensuring seamless and efficient project execution. These custom-made systems are backed up by
TERRATEC's highly skilled team, who offer specialized TBM support and prompt onsite assistance

throughout tunnelling operations.
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Gateway Development Commission implements
$3.8 hillion Federal-State Partnership grant

he Gateway Development
I Commission (GDC)

announced that it has
executed the $3.8 billion Federal-
State Partnership (FSP) grant
agreement with the Federal Railroad
Administration (FRA), completing
the $12 billion federal contribution
for the Hudson Tunnel Project
(HTP). The action also immediately
obligates the initial $1.9 billion from
the grant.

Together with the $800 million
in New Starts Capital Investment
Grant (CIG) program funding
that has already been obligated,
GDC now has $2.7 billion in grant
funds immediately available for
construction of the HTP.

In addition to these amounts, the
local share of the HTP comprising
$4 billion is available to advance
construction.

In a joint statement, Alicia Glen,
New York GDC commissioner and
co-chair, Balpreet Grewal-Virk, New
Jersey GDC commissioner and co-

chair and Tony Coscia, GDC Amtrak
commissioner and vice chair, said,
“The HTP is already starting to
bring huge economic benefits to the
Northeast and the nation as a whole,
starting with the jobs and economic
activity resulting from GDC’s direct
spending during construction. While
we have had the full funding for the
HTP committed for months, today
we received one of the first major
infusions of funds that enables us to
turn these commitments into reality.
With nearly $3 billion in the bank, the
full economic impact of this massive
project is beginning to be felt.”

GDC chief executive officer Kris
Kolluri said, “The entire $16 billion
funding commitment we need to
complete the HTP has been secure
since GDC signed our full funding
grant agreement this summer. With
this dramatic infusion of immediately
available cash, GDC is well prepared
to execute the next phase of major
construction, and continue moving
forward with confidence as we ramp

up and prepare to begin tunnel
boring activity next year.”
“Thanks to President Biden’s
Bipartisan Infrastructure Law,
the Biden-Harris administration
continues to advance projects
of national significance along
America’s busiest rail corridor,
and this month’s finalized funding
agreement on the Hudson Tunnel
Project is another sign of progress,’
said FRA administrator Amit Bose.
“The Biden-Harris administration
is investing billions of dollars in
the Northeast Corridor to upgrade
aging infrastructure that will allow
for higher speeds, shorter travel
time, and greater reliability for a
growing number of riders. These
improvements will be felt in New
York, New Jersey and beyond,
while creating jobs and growing
the economy. FRA appreciates the
partnerships and planning that are
critical to making progress on the

i

(continued on page 13)

Sound Transit Board selects route to be built
for West Seattle Link Extension

eattle’s Sound Transit Board
S has selected route and station

locations for the West Seattle
Link Extension (WSLE) that will
include the light rail route, profile
and station locations for WSLE. The
action advances the project to the
final design phase, with construction
anticipated to begin in 2027.

The Sound Transit Board
said the selection was “based on
years of technical analysis and
community feedback through our
study of multiple routes and station
alternatives since 2017.”

The final alignment selected
includes the West Seattle Junction
segment: Medium Tunnel 41st
Avenue Station West Entrance
Station Option; Delridge segment:
Andover Street Station Lower
Height South Alignment Option;
Duwamish segment: South Crossing
Alternative and SODO segment:

At-Grade Lander Access Station
Option.

WSLE would add 6.5 km (4.1
miles) of light rail service from
SODO to West Seattle’s Alaska
Junction neighborhood. This
project includes four new stations
in SODO, Delridge, Avalon and the
Alaska Junction. WSLE is part of
the Sound Transit 3 (ST3) plan of
regional transit system investments,
approved for funding by voters in the
region in 2016. WSLE will provide
fast, frequent and reliable light rail
connections to dense residential and
job centers throughout the region.

“This extension will reduce
travel time from Alaska Junction to
Westlake station by 50 percent at
peak hours once the Ballard Link
Extension is complete, taking only 16
minutes,” the Sound Transit Board
said in a statement. “The extension
will improve transit service frequency,

4 DECEMBER 2024 W Tunneling & Underground Construction

reliability and capacity. Partnering
on opportunities for development
near stations, including affordable
housing and other equitable transit-
oriented development, will help
support communities with direct
access to transit. Additionally, WSLE
will provide a travel alternative if the
West Seattle Bridge is congested or
closed for repairs. By 2042, WSLE
will carry an estimated 24,000 to
27,000 riders daily.”

The board said it anticipates
the Federal Transit Administration
to issue a record of decision later
this year under the National
Environmental Policy Act. With that,
the project will begin final design
as well as develop and implement a
workplan to improve the agency’s
financial situation and move WSLE
through design to inform a financially
sound project to be baselined. It
expects to start construction in 2027. B
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News

Feasibility study to increase capacity at
New York Penn Station released

mtrak, the Metropolitan
ATransportation Authority

(MTA) and NJ Transit have
released the engineering feasibility
study, “Doubling Trans-Hudson
Train Capacity at New York Penn
Station” (NYP), which analyzes the
potential of four concepts to double
train capacity at the station during
the peak period, as well as expand
Amtrak Empire Service, without
expanding the current station’s
footprint. The study concludes none
of the concepts achieve this capacity
goal, a significant milestone which
determines that the focus going
forward will be on options that

expand the station physical footprint.

“This study demonstrates that
to meet the needs of the region, we
must expand the station beyond
its existing footprint to deliver the
passenger capacity promised by the

Gateway Program,” said Amtrak
chief executive officer Stephen
Gardner. “The feasibility study is part
of a long-term collaboration between
Amtrak, MTA and NJ Transit to seek
ways to transform the busiest train
station in the Western Hemisphere
into a modern, world-class facility
with the capacity to provide 200,000
more passenger trips.”

“This is an important step for the
future of Penn Station,” said MTA
Construction and Development
president Jamie Torres-Springer.
“This detailed analysis lays the
groundwork on how the region can
work together to meet long-term
capacity needs while also clearing the
way for immediate improvements for
the 600,000 daily customers in the
existing Penn Station.”

“The findings of this study
highlight the critical need for a

comprehensive approach to increase
capacity at New York Penn Station,”
said NJ Transit president and chief
executive officer Kevin S. Corbett.
“NJ Transit is committed to the goal
of delivering a Penn Station that
transforms the customer experience
and maximizes the benefits of the
Gateway Program.”

The station and its operational
infrastructure, including the North
and East River Tunnels, currently
function at maximum capacity. The
Gateway Program is a series of
infrastructure improvements built
around increasing train capacity in
the 16 km (10 miles) between Newark
Penn Station and NYP. Significant
additional train capacity at NYP is
needed to accommodate existing
and anticipated passenger demand,

(continued on page 12)

We're not afraid to dig
up fresh solutions.:

UNDERGROUND HEAVY CIVIL ENGINEERING FOR
Wastewater | Water | Transportation | Energy
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Fourth tunnel boring machine confirmed
for Australia’s Snowy 2.0 project

new tunnel boring machine

(TBM) will be deployed to

help keep Snowy 2.0 on its
delivery timeline, subject to approval
by the New South Wales (NSW)
Department of Planning, Housing and
Infrastructure.

New ground-testing techniques
have provided a better understanding
of the full extent of a complex fault
zone on the route of the 17 km (10.5
miles) of tunnel that will connect
Snowy 2.0’s upper reservoir to its
underground power station.

Snowy Hydro chief executive
officer Dennis Barnes said activating
a fourth TBM is the right course of
action, given that what is now known
about the tunneling challenges ahead
has provided the opportunity to mature
the design.

“We’ve always known the fault
zone was there and I've said in the past
we will need to take action,” Barnes
said. “While the fault zone is not a
surprise, further ground testing since
the project reset has revealed it is far
more geologically challenging than
earlier investigations indicated.

“We’ve carefully considered a
range of options to get through the
fault zone and overcome the initial

design immaturity. Bringing in a
fourth machine is the best way to keep
the Snowy 2.0 on track for its target
completion date of December 2028.”

A modification for Snowy 2.0s
project approval has been submitted
to the NSW Department of Planning,
Housing and Infrastructure, and
will be subject to the department’s
independent community consultation
and assessment processes.

The planning modification seeks
approval for a change to construction
methods within the project’s already
approved work zone. There is no
proposal to increase approved land
clearing areas, surface or ground-water
impacts. Local communities will be
consulted about relevant changes to
construction methodologies.

“We’re mindful that we are
building Snowy 2.0 in a precious
and protected national park. We
have worked diligently to arrive at a
proposal that does not step outside our
existing construction area or increase
our already approved impacts,” Barnes
said.

Barnes said he remains committed
to transparency regarding the project,
given the inevitable challenges ahead.

“Just like the construction of the

Dr. Gary S. Brierley, P.E.

50 years of experience providing consulting services to
Owners, Contractors, Attorneys and Engineering firms.

e Subsurface Planning, Design and Construction
¢ TBM Selection and Evaluation

* Prebids

e Design/Build

e Dispute Resolution
e Claims

DOCTOR M

LE

INCORPORATED
gbrierley@drmoleinc.com ¢ 303.704.6955
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original Snowy Scheme, this is one

of the most challenging and complex
mega projects underway in the world,”
he said. “The fourth tunnel boring
machine is an example of adapting to
the situation in front of us, so we are
doing everything we can to safely meet
Snowy 2.0’s delivery timeline.”

While the need for a new TBM
is driven by new information about
the fault zone, Barnes acknowledged
that the disappointing performance of
Florence, the TBM excavating the same
tunnel that the new machine will also
work on, has contributed to the need to
take significant action.

“It’s difficult to say with certainty
whether the same action would be
needed if Florence had performed
as we had hoped. However, it’s likely
that the fourth machine would still be
needed,” Barnes said.

Snowy 2.0 will help underpin
Australia’s transition to renewable
energy through its ability to generate
enough flexible, fast-dispatch energy
to power 3 million homes continuously
for a week.

The unmatched scale and duration
of Snowy 2.0’s storage and generating

(continued on page 13)
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Terra Verde wins $1.7 billion tunnel contract for
Suburban Rail Loop project in Victoria, Australia

lobal consortium Terra Verde
Ghas been awarded a $1.7

billion tunneling contract for
the $34.5 billion eastern section of the
Suburban Rail Loop line in Victoria,
Australia.

The deal is to build 10-km (6-mile)
twin tunnels between Glen Waverley
and Box Hill, with another consortium
already signing a $3.6 billion deal to
tunnel the rest of the 26-km (16-mile)
stretch from Cheltenham.

The Guardian reported that the
Labor state government said the latest
tunneling deal came in under what
was initially budgeted, but the Victoria
Premier Jacinta Allan did not say by
how much.

“It demonstrates there is huge
competitive interest from these global
construction companies,” Allan told
reporters.

The entire 90-km (56-mile)
orbital rail line is designed to run
from Cheltenham to Werribee via
Melbourne airport. Boring on the first
phase of the loop is expected to begin
in 2026, with completion slated for
2035.

The transport infrastructure
minister, Danny Pearson, said there
was “simply no stopping” the project
as early works power ahead at all six
station sites.

Victoria has pledged $11.8 billion
to build the eastern section, with a

third of funding expected to come
from the federal government and the
rest from unexplained “value capture”
revenue.

The Albanese government has only
committed $2.2 billion for the project
so far, leaving a $20 billion funding
hole. The entire project was initially
estimated to cost up to $50 billion in
2018, before its 2021official business
case showed the east and north
sections could cost between $30.7
billion and $57.6 billion.

The state’s independent
Parliamentary Budget Office cast
doubt on that estimate, putting the cost
to build the first two sections at $125
billion. B

Chair column: Leadership opportunities now open

(continued from page 2)

leadership of UCA and have an
interest in one or more UCA
activities including educational
conferences, publications,
promotion and outreach of the
tunneling business, and/or interest
in international activities such
as the International Tunneling
Association.

In addition, nominees for the
executive committee must show
a record of service to UCA, have
held senior positions and with a
record of accomplishments within
their industry, have previously

served other committees reporting
to the executive committee, and
demonstrate a willingness to bear
the financial burdens of travel to
meetings.

Please forward any
recommendations to Genny
Homyack, SME Board Relations
Administrator and Executive
Assistant at homyack@smenet.
org no later than Feb. 28,2025. All
materials will be collected, vetted
for qualifications and submitted to
the UCA Nominating Committee
for review. Final selection will
take place at the UCA Executive
Committee Meeting in April.

The application should include
a bio (300 words or less); resume
(three pages maximum), headshot
and a statement including your
UCA history of involvement, why
you want to be on the executive
committee, and a commitment to
attend all meetings and make this
committee a priority.

We look forward to continue to
grow UCA in membership, services
and resources, and to be the “go-
to resource” for tunneling and
underground construction. Help
us achieve our goals and volunteer
today. We look forward to hearing
from you. H

ITA Award finalists announced

he International Tunnelling
I Association (ITA) evaluated
more than 100 applications
from 29 countries in seven
categories to come up with the list
of finalists for its 2024 awards.

The winners were announced
and awarded on Nov. 28,2024 at the
annual ITA Awards conference in
Genoa, Italy.

The LIRR Grand Central
Madison project in New York City
was nominated in the category
of Major Project of the Year. It is
a landmark $11.1 billion project

by New York’s Metropolitan
Transportation Authority (MTA),
providing direct Long Island

Rail Road (LIRR) access to
Manbhattan’s East Side. The
underground terminal spans more
than 65,000 m?, with eight new
tracks and four platforms housed
in two massive caverns. The project
involved 9.7 km of hard rock
tunneling under Manhattan and
3.2 km of soft ground tunneling

in Queens. It was completed using
innovative techniques like ground
freezing. By transporting materials

10 DECEMBER 2024 W Tunneling & Underground Construction

through tunnels to Queens,
thousands of trucks were removed
from the streets, reducing urban
impact. Opened in 2023, it increases
LIRR capacity by 40 percent and
reduces daily commute times.

Other Major Projects were
Signapore Thomson-East Coast
Line (TEL), Contracts T222 to
T310, Singapore. Single-bore
Double-deck Municipal Tunnel
with Super Large Diameter, China
and the Thames Tideway Tunnel —
London’s New Super Sewer, United
Kingdom. ®



Underground
Construction

OFFICIAL PUBLICATION OF UCA

Tunneling &

Frontier-Kemper awarded $1.1 billion
Kensico-Eastview Connection tunnel project

he New York City Department
Tof Environmental Protection

(DEP) announced that it has
awarded Tutor Perini Corp. and
its subsidiary, Frontier-Kemper
Constructors, a $1.1 billion contract
for the construction of the Kensico-
Eastview Connection (KEC) tunnel
project.

The scope of work entails
the construction of a new 3.2-km
(2-mile)-long deep rock tunnel
between the Kensico Reservoir and
the Catskill/Delaware Ultraviolet
(CDUV) Light Disinfection Facility,
both in Westchester County, NY. The
new tunnel will provide an additional
means of conveying water between
the Kensico Reservoir and the
CDUV facility, enhancing operational
resiliency and redundancy for New
York City’s water supply system.
The project will include

subsurface utility easements along

Underground
Construction
Association

ADivision of SME "

the tunnel corridor; construction

of a new KEC Screen Chamber;
construction of connection tunnels

to the new KEC Screen Chamber
and modifications to the existing
Dike Grade Tunnel; consolidation of
the electrical supply to the Kensico
Campus and construction of a new
electrical building; redevelopment

of the Kensico Campus including

the relocation of Westlake Drive,
regrading of the overall site, a new
DEP Police booth and other security
improvements; modifications to the
chemical feed system at Delaware
Shaft 18; modifications to the existing
Catskill Upper Effluent Chamber
(UEC) located within and adjacent to
the Kensico Reservoir; construction
of a new Eastview Connection
Chamber and interconnection to

the CDUYV facility; management of
excavated material from construction;
shoreline stabilization efforts along

Kensico Reservoir south of the UEC;
and mitigation as needed for the
project.

The KEC tunnel would provide
an additional means of conveying
water between the Kensico
Reservoir and the CDUYV facility.
Completion of this project would
enhance operational resiliency and
redundancy for the water supply
system.

Work is expected to begin in
the coming months with substantial
completion expected in 2030. The
contract value was added to the
company’s backlog in the third
quarter of 2024.

Tutor Perini Corp. is a leading
civil, building and specialty
construction company offering
diversified general contracting and
design-build services to private
customers and public agencies
throughout the world. B

Align your Industry Passions
with Volunteer Opportunities

Get the most out of your Underground Construction Association
(UCA) membership by volunteering. From workforce initiatives to
technical interests, you can make a difference with UCA.

+ Get to know other UCA members as you build your professional

network.

+ Showcase your skills and work style, as you plan and implement
activities and projects for UCA members.

+ Give back to the underground construction community through

UCA’s programs and services.

Learn about UCA committees and volunteer opportunities, and
submit a volunteer interest form at: smenet.org/uca/volunteer-portal

Inspiring tunneling professionals worldwide.
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Penn Station: Study focuses on four concepts

(continued from page 6)

improve reliability and support future
cross-regional rail service.

As it is within the most congested
segment of the Northeast Corridor
(NEC), one of Gateway’s key
objectives is to double passenger
train service between New York and
New Jersey from 24 to 48 trains per
hour, or more, during peak hours. This
approach is also consistent with the
long-term vision for expanded intercity
and regional passenger rail service on
the NEC established by the Federal
Railroad Administration’s NEC
Future program.

The study focuses on two
alternatives with two design concepts
each to evaluate their potential to at
least double the station’s existing rail
capacity between New York and New
Jersey in the peak direction during
rush hours. The “Under Penn Station”
concepts evaluated in the study involve
adding 10 station tracks directly below
the existing facility. The “Through-
Running” concepts include a “Full

Reconstruction” option that requires
complete demolition of existing tracks
and platforms and reconstruction of
fewer tracks with wider platforms,
and a “Limited Track and Platform
Reconfiguration” option, which also
envisions wider platforms and fewer
tracks but would require only partial
demolition and reconstruction of
existing tracks and platforms.

The study concludes that all
concepts evaluated suffer from
constructability, operational, safety
and/or connectivity challenges and
flaws that render them infeasible for
further evaluation. During the design
and the environmental evaluation
phases, the railroad partners will
continue to develop options for
expanding the station’s capacity
that have the potential to meet the
Gateway goal of doubling cross-
Hudson train capacity.

Amtrak, MTA and NJ Transit
are committed to a robust public
engagement process in support of
the two Penn Station projects —
reconstruction, which will improve

the existing facility, and capacity
expansion, which will increase rail
capacity — including convening a
Station Working Advisory Group
(SWAG) of more than 50 regional
stakeholders who will meet regularly
to discuss and provide input on the
railroad partners’ vision for the
station complex. The SWAG is co-
chaired by Regional Plan Association
president and chief executive officer
Tom Wright and NYU Rudin Center
for Transportation director and
assistant clinical professor of public
service Sarah Kaufman.

The railroad partners
commissioned the WSP USA/FXC
JV team to develop the feasibility
study. More information, including
access to the study, details about
the reconstruction and capacity
expansion projects, and the complete
list of SWAG participants, is available
on the Penn Station Projects website.
The website also features a section
for members of the public to provide
relevant feedback about both Penn
projects. B

The Moles announce 2025 award winners

aul C. Schmall and Anthony
PJ. Binsfeld have been selected
to receive outstanding
achievement awards by The Moles,
a national heavy construction
industry professional organization.
The awards will be presented at The
Moles’ Annual Award Dinner at
the New York Marriott Marquis on
Jan. §,2025. Schmall will accept The
Moles Member Award and Binsfeld
will receive the Moles Non-Member
Award.

Schmall, vice president at Keller
Specialty Services, received his BSCE
from Bucknell University in 1988
and has 36 years of experience since
he started his career at Moretrench.
Schmall has worked on a significant
number of tunnel blow-ins,
underground emergency responses,
and the engineering and maintenance
of complex groundwater control for
projects throughout the country and
internationally, including the recovery
and reconstruction of the World
Trade Center. He received his Ph.D.

from the University of Nottingham in
2013, publishing his thesis on ground
freezing. Since Keller purchased
Moretrench in 2018, Schmall’s unit has
been largely responsible for tunneling
and big dam work in North America.

Schmall is active in industry
organizations, including serving
on the board of the UCA since its
inception and on the industry advisory
boards for Bucknell University
and Manhattan College. He is a
member of the National Academy
of Construction (NAC). Schmall is a
fellow of the ASCE and received its
Wallace Hayward Baker Award in
2015.

Binsfeld is The Moles 2025 Non-
Member Awardee for Outstanding
Achievement in Construction. He is
chairman of the board of The Brennan
Group, a heavy civil construction,
dredging, commercial diving and
marine transportation company
based in La Crosse, WI. Binsfeld is a
third-generation leader of the family
business founded by his grandfather
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and great-uncle in Lansing, IA in
1919. He received his civil engineering
degree from Marquette University.

Binsfeld joined J.F. Brennan Co.
in 1976 and became its president in
1991. Under Binsfeld’s leadership, the
company expanded into commercial
maritime transportation, hydraulic
dredging and large-scale commercial
dive work and became a key service
provider to the U.S. Army Corps of
Engineers for many of the major
rehabilitations of their Mississippi
River locks and dams. Binsfeld’s
leadership has fostered the company’s
growth and innovation, securing
more than a half dozen patents, two
of which revolutionized thin layer
removal and the subaqueous capping
of impacted sediments.

These two patents allowed for
the economical cleanup and closeout
of many impacted sites throughout
the Great Lakes region, including
the remediation of the Fox River,
the largest domestic riverine cleanup
project to date. ®
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Eglinton Crosstown West Extension moves
forward request for proposal

request for proposal (RFP)
Ahas been issued for the

stations, rail and systems
(SRS) contract for the Eglinton
Crosstown West Extension — which
will bring future Eglinton Crosstown
LRT service 9.2 km (5.7 miles)
farther west, creating a rapid transit
line that will run from Scarborough
all the way into Mississauga.

The Ontario government
announced that the package of work
includes design and construction
of all seven new stations, fitting the
tunnels and 1.5-km (1-mile) elevated
guideway with track and signals,
and installing and commissioning
communications, ventilation and other
support systems for the new line.

The contract also includes
utility work and road modifications
along Eglinton Avenue West to
accommodate construction and
changes at Mount Dennis Station
that will help connect the extension
to future Eglinton Crosstown LRT
service.

Submissions from the three
shortlisted teams were evaluated

through a request for qualifications
(RFQ) process that asked interested
companies to submit their
qualifications and expertise.

The three teams invited to bid on
the SRS contract are:

Integrated Transit Partners:

e Applicant leads: Sacyr Canada
Inc., NGE Contracting Inc. and
Siemens Mobility Ltd.

*  Primary design team members:
Siemens Mobility Ltd., Hatch
Ltd., Egis Canada Ltd. and
Weston Williamson Partners Ltd.

e Primary construction team
members: NGE Contracting
Inc., Sacyr Canada Inc. and
Siemens Mobility Ltd.

Trillium Rail Partners:

e Applicant leads: Amico
Major Projects Inc., Alberici
Constructors Ltd. and Acciona
Infrastructure Canada Inc.

¢ Primary design team members:
WSP Canada Inc.

*  Primary construction team
members: Amico Major Projects

Inc., Alberici Constructors Ltd.
and Acciona Infrastructure
Canada Inc.

WestEx Transit Solutions:

e Applicant leads: Aecon
Infrastructure Management
Inc., AtkinsRéalis Major
Projects Inc., Pomerleau Major
Projects Inc. and Dragados
Canada Inc.

*  Primary design team members:
AtkinsRéalis Canada Inc. and
Arcadis Professional Services.

¢  Primary construction team
members: Aecon Infrastructure
Management Inc., AtkinsRéalis
Major Projects Inc., Pomerleau
Major Projects Inc. and
Dragados Canada Inc.

After the proposals are evaluated,
Metrolinx and Infrastructure Ontario
will select a partner to work with over
an 18-month development phase to
further refine design, costs and project
schedules. Metrolinx will then have
the option to sign a final agreement
with the proponent. B

Gateway: Grant is part of $12 billion package

(continued from page 4)

Hudson Tunnel Project and other
Gateway Program projects possible,
and we look forward to our work
together.”

The FSP grant program was
established by the Infrastructure
Investment and Jobs Act (IIJA) to
fund capital projects that reduce
the state of good repair backlog,
improve performance, or expand or
establish new intercity passenger
rail service. GDC applied for an

Snowy 2.0:

(continued from page 8)

ability will effectively provide the
network with critical electricity supply
insurance against extended periods
without enough wind and sunlight.
Most other forms of storage, including

FSP grant in March 2023 and
all $3.8 billion requested was
committed in November 2023.

This grant is part of an historic
$12 billion in federal funding to the
HTP — the largest federal funding
commitment to a rail transportation
project in modern history. This
federal commitment will cover 70
percent of the HTP’s cost, saving
New York and New Jersey billions
compared to the original plan
to split costs 50-50 between the
federal and local partners.

batteries, can only generate power for a
handful of hours.

According to the Australian Energy
Market Operator (AEMO), Snowy 2.0
will supply a majority of the National
Electricity Market’s storage needs,
greater than every other storage asset

GDC has also made significant
progress on construction of the
HTP since securing full funding for
the project in July.

Construction crews recently
poured the first concrete for the
new tunnel at the Tonnelle Avenue
Bridge and Utility Relocation
Project in North Bergen, NJ, and
work is underway on phase two
of the Hudson River Ground
Stabilization (HRGS) Project,
which is preparing the Hudson
riverbed for tunnel boring. B

Mega project remains on pace

combined.

“Snowy 2.0 is critical to Australia’s
energy future. We need to get this job
done,” Barnes said.

Subject to planning approval, the
new machine will be tunneling before
the end of 2025. B
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Slurry shield cutterhead torque characterization using
AT machine learning and mechanics-based modeling

he management of FIGURE 1
I cutterhead torque on

tunnel boring machines
(TBMs) is important for a
number of reasons, such as for
reducing power consumption,
reducing tool wear and generally
keeping the operating torque
below the installed capacity.

of the tunnel.

8
L

Elevation (ft)
it

(a) Geological cross-section for the soil portion of the Los Angeles outfall tunnel. (b)
Characterization of USCS soil groups within the tunnel horizon along the soils portion

A few published analytical

models exist to estimate the
cutterhead torque on earth
pressure balance (EPB) TBMs
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(2015), Shi et al. (2011), Han et
al. (2017), Zhang et al. (2014)
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and Zhou and Shai (2018).

All of these models utilize
straightforward mechanics-based
representations of cutterhead
torque components, including
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cutting action of the tools on the

face and perimeter, cutterhead

perimeter friction, ground-

cutterhead front interface

friction, paste/slurry cutterhead rear interface friction,
mixing action of rear cutterhead bars and upsets, as well
as inertial, gear resistance and loss aspects in the drive
motors. Slurry TBM cutterhead torque is typically low
compared to EPB TBMs of similar size.

Occasionally, such as in the case of the Los
Angeles Clearwater project slurry TBM, the observed
cutterhead torque is not explained well by analytical
models, indicating the analytical models are missing key
aspects of cutterhead torque. In this case, data-driven
models such as those based on artificial intelligence

Mike Mooney, Vitaly Proshchenko,
Hongjie Yu, Rakshith Shetty,
Claudio Cimiotti, Matt Kendall and
Nick Karlin

Mike Mooney, member UCA, is Grewcock Chair Professor for underground

construction & tunneling, Colorado School of Mines, Vitaly Proshchenko,
Hongjie Yu and Rakshith Shetty are formerly of Colorado School of Mines and
Claudio Cimiotti, Matt Kendall and Nick Karlin are with Dragados USA,

email mmooney@mines.edu.

14 DECEMBER 2024 W Tunneling & Underground Construction

100+00 120+00

Station (ft)

(AI) machine learning, can be employed to learn the
parameters that influence cutterhead torque. This article
summarizes such an effort in which cutterhead torque

is modeled using AI machine learning. The article (1)
introduces the alignment, ground conditions and slurry
TBM of the project, (2) presents the analytical model-
based estimation of cutterhead torque, parts of which

are learned from the slurry TBM data, (3) presents the
machine learning-based model for cutterhead torque and
an analysis of factors contributing to the observed torque
and (4) discusses the observed limitations of analytical
models in not capturing observed cutterhead torque.

Project background

The Sanitation Districts of Los Angeles County’s
Clearwater project includes a 11-km (7-mile) effluent
outfall tunnel constructed by Dragados USA. The
tunnel, with a nominally 5.5 m (18 ft) inside diameter,
is being constructed with a single slurry TBM with
6.6 m (22 ft) excavated diameter. The northern portion
of the north-south alignment is in soft ground and is
the topic of this article. The southern portion is in rock
beneath the Palos Verdes Hills. The soft-ground northern
portion is shown in Fig. 1. Reach 1, from Station 0+00
to 129+00, consists of Lakewood and San Pedro Sand
formation alluvial flood plain and alluvial fan deposits.
The Lakewood formation is predominantly sand, sand
with silt, silty and clayey sands, with local layers of
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(a) Cutterhead of Herrenknecht mixshield TBM. (b) Cross-section view of cutterhead perimeter showing the 6,585 mm cut
diameter, 6,555 mm bucket lips diameter and 6,415 mm diameter rim.

IRdumer / B

clays, silts and gravels (Hyde, 2018). The San Pedro
Sand is predominantly sands, silty and clayey sands and
occasional layers of silts and clays (Hyde, 2018). From a
Unified Soil Classification System (USCS) perspective,
both formations contain similar soil types. The minus 30
um content and clay content determined from borehole
data within the tunnel horizon is presented in Fig. 1. The
alignment includes a section of Timms Point Silt (Reach
2, beginning 129+00) that has higher fines content. This
article addresses behavior in Reach 1 only.

A 6.6-m (22-ft) diameter Herrenknecht mixshield
(slurry TBM) was used for the project. A picture of the
cutterhead prior to launch as well as a section view of
the perimeter detail is provided in Fig. 2. The cutterhead
was outfitted with soft-ground tools and disc cutters
for the northern Reach 1 section. The slurry TBM has
a cutterhead opening ratio of 25 percent. The nominal
torque capacity is 4.6 MN-m with breakaway torque
capacity of 5.6 MN-m.

Cutterhead torque analytical modeling

Theoretical cutterhead torque (7)) on a slurry TBM
consists of five components, as conceptuahzed in Eq. (1).
Here, the hat symbol represents theoretical or analytical
model-estimated torque as compared to measured
torque 7
T T .t T,

inert

mec (1)

T is the cutting torque generated from cutting tool-
soil interaction on the front face, including disc cutters,
knife bits and scrapers. The mechanics of cutting by disc
cutters, knife bits and scrapers is different: for example,
rolling force in disc cutters versus shearing/ploughing
force in scrapers. Somewhat surprisingly, 7, provides
only a small fraction of the total cutterhead torque.

/ Lrossba

-

f is the torque generated on the perimeter or rim
of the cutterhead including by the rolling gage cutter
interaction with the ground, bucket lip scraping and
frictional resistance from the rim-ground interaction
itself. Logically, T . would be highly dependent on gage
cutter wear, bucket lip wear, and convergence of the
ground that itself is a function of the applied slurry face
pressure and ground stiffness.

T, and T reflect the interface friction on the front
surface and rear surface of the cutterhead, respectively.
The mechanism of 7 ;and T ; are similar; however, the
cutterhead-slurry interface shear stress and surface
roughness are different and hence are treated separately.
Further, the front and rear surfaces of the cutterhead
are not planar. There are many upsets and recesses
that generate resistance when rotated through slurry
with cuttings. In this regard, we lump the rotational
resistance due to friction, upsets and recesses in a similar
way as approached with interface friction between
soil and geosynthetics. Tm. is the torque generated by
resistance of rotating the mixing bars and cutterhead
support columns through the material in the excavation
chamber. 7, is the inertia torque and 7__ _ reflects the
miscellaneous torque due to gearbox friction, motor
losses and so on. i

While the individual components of 7', can be
estimated from first principles, we take a data-driven
approach here to estimate some terms. During stable
excavation with constant cutterhead rotation speed (N, ),
T, .= 0and during TBM idling, where the penetration
rate (PR) =0 and N , = constant, TC T . =0.The
resulting idling torque (Eq. (2)) includes multlple
components:

idle = Trim + Tff + Trf + Tmix + Tmisc (2)
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FIGURE 3

Feature 1

(a) Example ring advance where cutterhead is idling and 7., can be measured. Note the advance rate (AR) = 0 and cutter-
head rotation speed (N ) = 3 rpm, indicating idling behavior. (b) The evaluation over 10,000 ft showing generally constant

T, yetvarying and much higher 7.
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During subsequent excavation where N, = constant,
total torque can be represented as shown in Eq. (3),
allowing for the estimation of 7'_:

Tt = Tcul + Tid]c 3)

The slurry TBM enters into idle mode on a regular
basis, at least at the end of each excavation cycle, and
often multiple times within an excavation cycle, as
shown in Fig. 3a. An assessment of data during idling
over rings 103 to 422 showed T to range from 0.10
to 0.21 MN-m (90 percent confidence) with an average
of 0.13 MN-m. T,  was found to decrease slightly with
increasing cutterhead rotation speed, with a data-driven
near relationship 7, =0.2-0.03 N_ , where N, (rpm)
varied from 1 to 3.

The cutting torque, T, , was assessed over a four ring
advance section immediately following a cutterhead
intervention. This section was used to insure unabated
performance where the cutterhead was free from
clogged openings and with no appreciably worn cutting
tools. Figure 4 shows the measured 7, over the four ring
advance section, where N_  was constant. As is evident,
T, is small in magnitude, varying from 45 kN-m at
PR =15 mm/rev to 55 kN-m at PR =20 mm/rev. The
resulting 7' is on the order of 0.2 MN-m for PR = 15-20
mm/rev. This torque response is explainable by the model
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7. What is evident from the cutterhead torque response
conveyed in Fig. 3 is that T is considerably greater than
the theoretical model that Eq. (2) suggests.

Cutterhead torque machine learning

In an attempt to provide insight into the causes of
cutterhead torque that is not predicted by the analytical
model, a data-driven machine learning (ML) model
was developed. Al machine learning (ML) is a field of
study that gives computers the ability to learn without
explicitly being programmed. When fed with data, ML
algorithms learn patterns from data to either (a) be
escriptive to explain what happened, (b) predictive to
predict what will happen, or (c) prescriptive to make
suggestions about what action to take. In our case, we
were interested in ML modeling to be descriptive and
prescriptive. While many families of ML algorithms
exist, the extreme gradient boosting method (XGBoost)
is adopted here. XGBoost builds upon supervised ML,
decision trees, ensemble learning and gradient boosting.

A cutterhead torque ML model, referred to here with
the symbol 7 was developed using XGBoost. Standard
ML modeling practice involves training a model with 80
percent of the available labeled data (input parameters
and corresponding cutterhead torque) and validating
with the remaining 20 percent of labeled data. Figure 5a
shows conceptually the approach adopted in this study.
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(a) Assessment of T, from cutterhead torque response during four ring advances immediately following a cutterhead
intervention. (b) Penetration rate data during four ring advances.

4 rings immediately after the intervention, clean baseline (rings #307-311)
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Data from full ring advances were included in the model;
ramp-up and ramp-down data were excluded. The input
parameters used to train the 7, model are summarized
in Table 1. These parameters were selected based on
a combination of exploratory analysis (for example,
correlation analyses) and engineering judgement
(for example, knowledge of TBM-ground interaction
mechanics). .

One example instance of trained 7, model
performance is shown in Fig. 5a, where the 7, model was
trained with 80 percent of ring advances from 700-1900.

The results of model validation are shown in Fig. 5b,
visually conveying good accuracy and with RMSE =
0.19 MN-m (compared to an average torque of 2 MN-
m. The results of model testing over the subsequent
ring advances 1901-2040 are shown in Fig. 5c. Here, the
RMSE = 0.24 MN-m. 7, model prediction is reasonable
in general, with many areas of increase and decrease that
are predicted well, but with some high torque areas that
are underestimated. The soil through which the slurry
TBM excavated was included in the model in two ways
— namely, the percentage of silty sand or clayey sand

. ____________________________ ___________________________________ |
(a) Approach used to train the ML model using 80 percent of ring advances for training, 20 percent for validation and a future
number of advances for model testing. (b) Validation results of model trained with data from advances 700-1900. (c) Model

testing over 140 advances, 1901-2040.

(a) Cluster sampling to train the model (80% of full ring advances) and validate (20% of full ring advances)
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TABLE 1

Summary of ML torque model input parameters and their
prediction importance for the 7, model trained over
advances 700-1900.

Parameter Importance
(MIN-IM)

Fa 0.37

Fines content 0.18

PR 0.17

P, 0.07
Proportion of silty/clayey sands 0.05

Feed density 0.04

Other parameters <0.02

(SM or SC) in the tunnel horizon and the percentage of
minus 30 um fines estimated in the tunnel horizon. The
former is based on the geostatistical analysis of borehole
data and the latter is estimated from slurry circuit data.
The analysis to estimate both of these is not discussed
here due to page limitations. As shown in Table 1, fines
content and proportion of SM/SC were found to be
important parameters.

Figure 6 shows the model-predicted 7 | versus
measured T scatterplots from the validated and tested
ring advance sets. The RMSE and R? values show very
good training model performance over the entire 0.4 to
3.6 MN-m range of the measured 7. The RMSE and R?
degrade when the model is compared to the validation
data set; however, the model still performs well. When
applied to the testing set, the model performance
degrades further. Here, the R*>= 0.42 conveys the model
is only capturing 42 percent of the variation in the
observed torque. In this testing set, the model does not
predict the full range and is particularly underestimating
when the measured 7, >2 MN-m. It is worth noting

Feature 1

that the testing set is essentially predicting ahead of
where the TBM has been. If the ground, TBM operating
parameters or TBM-ground interaction change, it creates
new data that are not in the trained model. A significant
limitation of ML models is that they are only as good as
the data; they cannot accurately predict beyond the data
they were trained with.

Using the trained T‘ model, contribution plots as
shown in Fig. 7 were developed to quantify the influence
of each input parameter on cutterhead torque. These
contribution plots are created using the Shapley additive
explanation (SHAP) framework. Specifically, the
framework leverages the concept of Shapley values, a
method from cooperative game theory, to assign each
feature (input parameter) an importance value for a
particular prediction. This is performed by considering all
possible combinations of features and their contributions
to the prediction. These plots typically show how the
SHAP values for each feature contribute to shifting the
model output from the base value (the average model
output over the dataset) to the actual prediction.

Cutterhead thrust force, F, , fines content and PR
have the most significant influence on cutterhead torque.
F ,is the longitudinal force between the cutterhead tool
face and the ground and is calculated as the measured
articulation force minus the chamber pressure force.
Horizontal resistance around the cutterhead perimeter is
included in F, ; and not subtracted because its magnitude
is unknown. It 1s intuitive that 7 increases with increasing
F . analogous to increasing torque when hand drilling
through a piece of wood with increased axial thrust
force. Specifically for the LAO slurry TBM through
the encountered ground, the adoption of F, , =2 MN
reduces T from 1.95 MN-m to less than 1 .0 MN-m, while
the adoptlon of F, =10 MN increases T to 3.0 MN-m.

Similarly intuitive is the influence of PR on 7 . in that
a greater PR — that is, bite of the ground — leads to

A comparison of ML model-predicted 7, versus measured 7 for (a) the training set data set that uses 80 percent of ring ad-
vances to develop/train the model, (b) validation set data consisting of 20 percent of ring advances held out for independent
assessment and (c) forward-looking testing set, in this case involving 140 ring advances ahead of the training zone.

(a) Training set

RMSE = 0.07 MN-m .
R?=0.99

Tengs MN-m (measured)
N
Tengs MN-m (measured)

(b) Validation set

RMSE =0.19 MN-m

(c) Testing set

) RMSE = 0.24 MN-m
=091 ./ 35 R?=0.42

Tehgs MN-m (measured)
N

Ti, MN-m (predicted)
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FIGURE 7

Feature 1

. |
An ML model showing the contribution of the most influential input parameters to cutterhead torque. The average contribu-
tion is reflected by the importance in Table 1. The average cutterhead torque (zero line) is 1.95 MN-m.
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higher T . and vice versa. Of note is that the PR influence
on 7' is less in magnitude than the influence of F_ ,

at least over the ranges of PR and F , experienced.

It is also worth noting that the increase in 7 due to
increasing PR from 15 to 25 mm/rev is not concerning,.
This is important to note because there is a desire to be
productive and 25 mm/rev is a reasonable aspirational
PR.

Figure 7 also shows the influence of N, , springline
chamber pressure, P, feed slurry density and feed slurry
flow rate, each of which demonstrates a measurable
but lesser influence on 7. The increased torque due
to increasing N_ , is likely related to the higher flow
resistance with increasing rotation speed (viscosity) of
the slurry. The same logic also explains the feed slurry’s
contribution to 7. A higher-density feed slurry has
higher viscosity, and therefore greater torque is required
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to rotate the cutterhead through this medium. Indirectly,
higher-density slurry has lower cuttings carrying capacity.
It is likely that this indirectly leaves cuttings in the tool
gap that contributes to greater cutterhead torque. A
similar logic holds for the feed slurry flow rate.

Higher fines content contributed to greater 7. Over
the 5 to 40 percent fines content observed during this
model range, the influence on 7, was +0.5 MN-m. The
fraction of SM/SC in the tunneling horizon, compared to
the baseline clean sand/gravel comprising the remaining
portion of the tunneling envelope.

Discussion

The actual T, response was found to be considerably
greater than that predicted by the analytical model 7, most
of the time, indicating erroneous assumptions or missed
components in the analytical model. The ML cutterhead

Example section showing the influence of key input parameters on low and high cutterhead torque.

Ring #1858 Ring #1283
(T, = 0.4 MN-m) Mean T, = 1.95 MN-m (T, = 3.2 MN-m)
Fea= 1.1 MN : Fora = 8.1 MN
Fines content = 3.4 % i :I E l:] Fines content = 14 %
PR = 14 mmirot ! . [ PR = 20 mmirot
Feed density = 1.1 tYm3 : El E H Feed density = 1.14 Ym3
Nehg = 2.8 rpm ' DE D Nehg = 3.5 rpm
Force center (vertical) = 0.75 m ' E] D Force center (vertical) = 1.1 m
Feed flow = 845 m3/h i :ﬂ I] Feed flow = 870 m3/h
Force center (horizontal) = 3.1 m 3 EI] Force center (horizontal) = 1.15m
Prop. silty/clayey sand = 0.57 5 E H[v Prop. silty/clayey sand = 0.92
Pey = 2.5 bar : [ﬂ Py = 2.6 bar

0 0.5 1 1.5

25 3.5

T, MN-m (predicted)
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torque model 7 explains instances of very low torque
that are predicted correctly by analytical expressions
(for example, 0.4 MN-m) as situations when F_ , fines
content, PR and feed density are very low, as shown in
Fig. 8. Higher levels of F , and to a lesser degree fines
content, and PR are responsible for 7' levels of 3.0
MN-m and larger (Fig. 8). Such magnitudes of F , and
PR were used in the analytical expressions but did not
predict corresponding high levels of cutterhead torque.
The ML model results provide insight into a
plausible reason for the actual mechanism of high
T,. The increasing 7' as a function of F  is amplified
beyond what mechanics would suggest. In other words,
increasing the normal contact force between the tool
face and the ground should not directly cause this level
of cutterhead torque increase according to mechanics.
However, it is possible that this increased F,  relates to
and with material packing in the tool gap that (1) would
cause large cutterhead torque increase due to frictional
resistance over the entire cutterhead face and (2) is not
explicitly captured by analytical models because the tool
gap is assumed to be primarily slurry filled. Justification
for tool gap packing is evident in Fig. 3a that shows
it takes a few minutes of cutterhead rotation without
advance to reduce T, to idling levels. This exponential
decay in T, could be explained by a release of packing
due to material flow through the cutterhead openings.

Conclusions

An analysis of slurry TBM cutterhead torque
observed during excavation through the soft ground
of the Clearwater tunnel project was performed
using analytical modeling and Al machine learning.
The published analytical mechanics-based models
significantly underestimated the observed levels of
cutterhead torque. An ML model was trained on the
data and performed very well during validation testing,
indicating that the key input factors that explain
cutterhead torque have been captured.

For the region trained, the ML model analysis
revealed that F , fines content and PR have the greatest
overall influence on cutterhead torque.

The chamber pressure, feed slurry density and
pro- portion of silty/clayey sands were of measurable
but lesser importance/influence. The ML model is able
to predict the very low (0.4 MN-m) levels observed
sparingly and predicted regularly by the analytical
model. A combination of model comparison and review
of torque reduction data suggests the cause of elevated
cutterhead torque is material packing in the tool gap.

®ne
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It is worth mentioning that the ML model develops
descriptive understanding of cutterhead torque based
only on the data provided. If an important parameter
that influences cutterhead torque is not measured or
not included in the model training, then the model is
inaccurate to some degree. Clearly, some important
direct parameters at the cutterhead-ground interface
are not directly measured. For example, we cannot tease
out the perimeter torque from the overall torque. The
gage cutter wear was insignificant throughout Reach 1,
suggesting this perimeter component to be negligible,
but this is secondhand information. We also do not have
first-hand knowledge of what occurs within the tool gap,
within the cutterhead openings, for example, clogging,
and how behavior such as material flow and possible
packing varies radially from the cutterhead center to
the perimeter. This disclaimer, notwithstanding, like
any regression-based analysis, ML modeling does not
guarantee that a relationship will be discovered. Because
a strong relationship was learned here, the results convey
that the most influential parameters are either directly or
indirectly related to cutterhead torque. B
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The Anacostia River Tunnel System in Washington, DC;

Construction and performance of one of the world’s

largest CSO reduction infrastructures

C Water is implementing FIGURE 1
D the Clean Rivers Project

to control combined sewer
overflows to district waterways,
improving water quality and
supporting recreational uses and
economic development. In 2018,
after seven years of underground
tunneling, pump station
construction and surface facilities
construction, the first phase of DC
Water’s Clean Rivers program was
commissioned. Since 2018, the water
quality of the Anacostia River has
improved significantly, and the
performance of the tunnel system
has met expectations. This article
will examine the performance of
the system and will highlight the
benefits of spending $2.9 billion on
the large tunnels known as the Blue
Plains Tunnel, the Anacostia River Tunnel, the First Street
Tunnel and the Northeast Boundary Tunnel. The planning,
design and construction of these tunnels and other parts
of the DC Clean Rivers system, have been covered in
numerous previous papers. This article will look back and
review performance and the benefits now being realized in
the waters of the District of Columbia.

Legacy

The Anacostia River is on the south side of the District
of Columbia. It has a relatively low flow rate, with portions
of the river subject to backflow during high tides. The main
streams that feed the Anacostia discharge into the river
at Bladensburg, MD, a location outside the district. The
River (estuary) played an important role for the U.S. Navy
in the early days of the United States. It was available for
shipping in the 1800s (to Bladensburg, MD) and was a key
transportation waterway on the south-eastern edge of the
District of Columbia when ships were smaller.

John Beesley, Jeffrey Peterson,
John Cassidy and Martino Scialpi

John Beesley, member UCA, and Jeffrey Peterson are senior manager,
Construction and director, respectively, DC Clean Rivers Project, D Water, John
Cassidy is program manager, Greeley & Hansen and Martino Scialpi s project
engineer, Pini Group USA Inc., email jbeesley@dcwater.com.

The Anacostia River — a tidal estuary — its inlet is a small stream.

-—

Pollution has been a problem for many years. Figure 1
shows the river currently. The edges of the river were
once wetlands. Portions of the wetlands were filled and
developed over time and pollution from numerous sources
has plagued the river. A consent decree mandated that DC
Water take action to control combined sewage discharges
into the river. In addition to combined sewers, there are
many sources of pollution to the river. On Oct. 3, 2023,
the District of Columbia Attorney General announced
another consent decree with an industrial enterprise on
the river that requires a $57 million cleanup of Anacostia
River contamination it caused.

The District of Columbia banned swimming in the
Anacostia River in 1971 due to concerns about water
quality. Now, there are high expectations that swim days
would be announced in the future and that DC residents
will once again be allowed to swim in the Anacostia River.

DC Clean Rivers program

There are two primary tunnel systems in the long- term
control plan for DC Water that were established to address
combined sewer overflows (CSOs) in the district. They are
the Potomac River Tunnel System and the Anacostia River
Tunnel System. The Anacostia River Tunnel System came
first when construction began in 2011. The backbone of the
system is a 21-km (13.1-mile) tunnel, 9.7-m (23-ft) inside
diameter, that was constructed in three parts. Part one
of the backbone tunnel system goes from Blue Plains to
Poplar Point. Part two goes from Poplar Point to a site near
RFK Stadium. Part three goes from the RFK Stadium site
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Anacostia River Tunnel System.
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to northwest DC at the corner of Rhode Island Avenue
and R Steet NW.

Anacostia River Tunnel System. There were two
phases to the Anacostia River Tunnel System. The first
phase was placed into operation in March 2018. The
second and final phase was placed into operation in
September 2023. Figure 2 shows the Anacostia River
Tunnel System.

The system contains four large tunnels greater than
6 m (20 ft) in diameter, and about a dozen smaller tunnels
varying in size from 2 to 3 m (6 to 10 ft). These tunnels
all capture and convey combined sewage to DC Water’s
Blue Plains Advanced Wastewater Treatment Plant
(BPAWWTP). The CSO tunnel system is an entirely
gravity system until it reaches Blue Plains. At Blue Plains
the Tunnel Dewatering Pump Station (TDPS) pumps
CSOs to the surface for treatment. The Anacostia River
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Tunnel System was required to store at least

157 million gallons and be placed in service by
March 23,2025. Now that the system is complete,
the actual storage volume is about 190 million
gallons, roughly 20 percent more than the U.S.
Environmental Protection Agency (EPA) required,
and its in-service date was Sept. 15,2023.

Performance of the Combined Sewer
Treatment Facility

Since the original phase one startup in 2018, the
tunnel system has prevented over 15 billion gallons
of CSOs from flowing into the Anacostia River.
Figure 3 shows the volume of sewage that has been
captured and treated by the system. This total
volume, captured over five years, is approximately
the same volume of water that would go over
Niagara Falls in about six hours. As noted in the
graph, 2018 was the wettest year on record in the
District of Columbia, so startup was never affected
by waiting for rain events to test the system.

The system, so far, has captured approximately

91 percent of CSOs versus a predicted capture
rate of 80 percent at the phase one stage of
implementation. With the commissioning of phase
two, a 98 percent reduction in CSO volume in an
average year of rainfall to the Anacostia River is
expected.

At Blue Plains, the TDPS station is required to
treat all CSO stored volume in the tunnel system
within 59 hours of a rain event. The TDPS has a
wet-weather capacity of 225 million gal/day (156
kgal/min). The TDPS may discharge flow to either
the complete treatment process at Blue Plains or
to a 225 million-gal/day wet-weather treatment
facility. The wet-weather treatment facility uses a
high-rate ballasted flocculation treatment process
with disinfection and dechlorination. Flows to
complete treatment are first maximized. After flow
to the complete treatment system is maximized,
the wet-weather treatment facility may be utilized to treat
flow captured by the tunnel. The removal of nitrogen from
wastewater is providing a large benefit to the Chesapeake
Bay by limiting excess nutrients that are normally
discharged in treated wastewater. DC Water is exceeding
its mandated nitrogen removal limits from the EPA and
has removed more than 65 kt (72,000 st) of nitrogen from
wastewater since startup of the nitrogen removal facility at
Blue Plains.

Trash removal performance. In addition to combined
sewage, at the time of this article the tunnel system
has captured more than 8.9 kt (9,800 st) of trash since
commissioning in March 2018. The trash and floatable
material removal success has produced a noticeable
benefit to users of the river. DC Water has skimmer boats,
shown in Figs. 4 and 5, that have been “skimming” trash
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from the river since October 1992. In the five years since
Phase one of the tunnel system went into operation,
2018-2022, the skimmer boats have removed 1,713 t
(1,915 st) of trash. The tunnel system removed roughly
8,100 st (9,000 st) over the same period, because it is
capturing material at the source prior to discharge. With
the startup of tunnel system phase two in September
2023, future boats will see even less floatable trash in
the river, but they will continue to operate.

The problem with “floatable” trash is well known
and there are ways to improve floatable retention. All
of the DC Water diversion and capture systems are
designed to trap and stop floatable debris from reaching
the river. CSO flows that overcome the capacity of
the system and flow to the river must flow through
stainless-steel-bar screens and/or baffles. The screens
stop in-flow debris, plastics and floatables from going
to the river. They are designed to be self-cleaning when
flows subside and the debris is carried to Blue Plains by
receding flows. There are still storm sewers from roadways
that are not part of the DC Water system, and they still
carry floatable debris to the river, but there has been a
noticeable improvement since 2018.

Figure 6 shows the clamshell removal system that is
employed to load trucks at the TDPS. With an average
truck carrying 22 t (25 st) of trash and solids, hundreds of
trucks have left Blue Plains for the local landfill.

Flood mitigation performance. Phase two of the
Anacostia River Tunnel System will also mitigate flooding
that has occurred regularly in various areas of the district.
The first tunnel to be completed and commissioned by
DC Water was the First Street Tunnel in 2015. The tunnel
played a major role in reducing flooding but was limited
since the tunnel was a storage facility, emptied using a
pump station. When the Anacostia River Tunnel System
was fully commissioned on Sept. 15,2023, the First Street
Pump Station became obsolete. At the time of this article,
there has been no severe flooding in the areas where the
tunnel is diverting flows that had previously been subject
to flooding. Performance of the flood control features
has been acceptable, though flooding is always subject to
storm intensity. Figure 7 shows a preconstruction flood
along First Street NW that obviously shows a situation to
be avoided. Since the First Street Tunnel went online in
2015, flood mitigation performance along First Street NW
has been successful. Construction of the First Street Tunnel
was accelerated due to a severe flood in 2012 that flooded
an area at Rhode Island Avenue and First Street NW.
Flooding of that magnitude (Fig. 7) has not happened since
the First Street Tunnel was commissioned.

The flood control features and work for Clean Rivers
was primarily along Rhode Island Avenue NW and NE,
and at First Street NW. Figure 8 depicts before and after
conditions at First Street NW. It was a challenging, highly
urbanized environment that required significant public
outreach. The performance of DC Water’s outreach team
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Anacostia River Tunnel System SO capture.
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Trash in Anacostia River prior to Clean Rivers.

FIGURE 5
DC Water skimmer boats.
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FIGURE 6
Trash removal at the Blue Plains TDPS.

helped ensure that the project could be completed without
“show-stopping” impacts to a congested community.

Contract and schedule performance. When evaluating
the performance of systems, we often only think of physical
performance and how the system is operating. Tons of
trash removed and millions of gallons treated are key
parameters for measuring the project’s success. DC Water
is also very proud of how the DC Clean Rivers program
has performed from a contractual and administrative
perspective. Table 1 lists the contracts to date that have
been completed for DC Water in executing the long-term
control plan.

FIGURE 7
Surface flooding along First Street NW.
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Cost. The contract total to date for the Anacostia
River Tunnel system is approximately $1.84 billion, and
the project was completed on budget. Contract amounts
included project contingency allowance amounts that
were included in the pre-bid request for proposal (RFP)
documents that DC Water determined to be risks to the
project and that a had a likelihood of occurring. The
amounts were determined based on a quantitative risk
assessment performed for each project on the program.
The approach using a quantitative risk assessment has
been very effective and the vast majority of contracts
have been completed at or less than the original contract
amount. The program, when considering all contracts
through all major phases, was completed on time over
the course of 12 years, within budget and ahead of each
consent decree milestone. Figure 9 shows the performance
of the budget versus expenditures for the Clean Rivers
program.

Schedule. The consent decree required that phase
one of the Anacostia River Tunnel System be placed in
operation by March 23, 2018. That deadline was achieved
with a few days to spare, but the program was on time and
the first tunnels were placed in operation as required by
the EPA. Phase two of the system was required to come
online by March 23,2025. The phase two portions of the
system went online Sept. 15,2023, over a year and a half
before the deadline established by the courts. Suffice to
say that schedule performance for any project is always a
critical component to measure and DC Water is extremely
proud to have met this second milestone well ahead of
schedule.

A completion celebration for the Anacostia system
was held in the District of Columbia on the south shore
of Anacostia River Park on Oct. 21, 2023. Attendees at
the gathering included officials from the United States
Congress, the National Park Service (NPS), the EPA,
environmental groups such as the Anacostia Riverkeeper
and the Anacostia Watershed Society, and other dignitaries
from local and regional governments and organizations.
There was a joint feeling of pride among all that this
phase of clean-up is complete. More work can be done,
and now the focus shifts to the Potomac River side. As a
much larger river, the Potomac has been able to fight off
the negative influences of pollution much easier than the
Anacostia River.

Next phase: The Potomac River Tunnel System

The Potomac River Tunnel (PRT) is the next major
phase of the DC Clean Rivers program. The $819 million,
design-build PRT project, with notice to proceed issued
in November 2023, includes a 8.8-km (5.5-mile), 5.4-m
(18-ft) internal diameter, tunnel, seven shafts and two
underground connections to existing structures.

The PRT will be a 8,945-m (29,350-ft) CSO tunnel
excavated approximately 22 to 45 m (75 to 150 ft) below
grade. The tunnel will have an internal diameter of 5.4 m



(18 ft) and a single-pass liner composed of concrete
segments with ethylene propylene diene monomer

(EPDM) perimeter gaskets. The tunnel will be

constructed using a tunnel boring machine (TBM)
supported from the mining shaft in West Potomac
Park, which is located within the central third of the

alignment.

The northern tunnel drive will be entirely in rock,
although a short segment of mixed-face conditions may
be encountered when the drive passes below a paleo
channel. The terminus of the northern tunnel will be
at CSO 029, where there is sufficient space to retrieve
the TBM. The southern tunnel drive will be advanced
through rock, mixed-face, and soft-ground conditions
to its terminus in the existing Blue Plains Tunnel and
drop shaft located on Joint-Base Anacostia Bolling
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FIGURE 8

During construction and after along First Street NW.

(JBAB). Specific requirements have been developed
for the two different machines needed to complete the

project.

Major elements and location. In addition to the tunnel,
the PRT project includes the design and construction of

TABLE 1

Contracts and contractors for the DC Clean Rivers program.

Design-Build

RC-A

CMAR

PR-B

N m RGN0

Design-Bid-Build

u

Blue Plains Tunnel

Anacostia River Tunnel

First Street Tunnel

Main Pumping Station Diversion
JBAB Outfall and Diversions
Northeast Boundary Tunnel

Gl Contract

Tingey Street Diversions
Kennedy Center Shaft/Diversion
Blue Plains Demolition

CS0-019 Outfall

CS0-007 Diversion

M Street Diversions

Poplar Point Pumping Station

Advance Utility Relocation

PR-A1 Gl Contract

$330
$254
$158
$53
$40
$580
$27
$16
$34
s7
$28
S5
$33
$53
$17

$6

four in-line shafts that range in diameter from 12 to 18 m
(42 to 60 ft), and in depth from 27 to 54 m (90 to 180 ft).
The upper 10 to 60 percent of the in-line shafts will be in
soil, while the rest will be excavated through rock using
drill-and-blast methods. In-line shafts at the CSO 022,

Traylor/Skanska/JayDee

Impregilo/Healy/Parsons

Skanska/JayDee
Corman

Corman
Salini/Impregilo
Anchor
Forest City
Davis Construction
Ulliman-Schutte
Ulliman-Schutte
Skanska/Facchina

Corman

EE Cruz

Fort Myer Construction

Fort Myer Construction

Halcrow
Parsons
Parsons-Brinckerhoff
Parsons
Whitman-Requardt
Brierley Assoc.
AKRF/Nitsch
CDM
PCO
PCO
Whitman-Requardt
PCO

CDM
O’Brien & Gere

PCO & Utilities

PCO

*Divisions RC-A and PR-B are not connected to the Anacostia System that was commissioned in 2023.
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FIGURE 9
DC Clean Rivers budget and spending.
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CSO 028 and CSO 029 sites include diversion chambers,
approach channels, and drop structures to divert water
into the tunnel. In addition, in-line shafts at the mining
site and CSO 028 include emergency overflows to the
Potomac River.

The PRT project includes design and construction of
three off-line drop pipe sites and associated vent pipes,

PRT alignment and location of work sites.

Georgetown
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. Construction Site With
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Tidal
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1ac River Tunnel will reduce combined sewer overflows to the
tiver by 93 percent by volume and limit their frequency to an
four times in a year of average rainfall.

combined sewer overflows will decrease pollutant loads of
wspended solids, oil and grease, and other pollutants,

n substantial beneficial long-term water quality impacts to
ac River.

ion start: 2024
ion completion: February 2030
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diversion chambers and approach channel
structures. The new drop and vent pipes at each
site vary from 1 to 2.4 m (3 to 8 ft) in diameter
and will be connected to the PRT via adits
excavated in rock. The PRT project will also
include the construction of an adit to the existing
drop and vent pipes that were installed as part of
a previous contract at the CSO 021 site.

The PRT has been developed as a design-
build contract, similar to the approach used
on the preceding projects that were part of the
Anacostia River Tunnel System.

The design has been developed in
coordination with the NPS and numerous other
external stakeholders. NPS owns the land at
many of the PRT surface construction sites.
While NPS is one of the earliest and most

involved partners, approvals from the District Department
of Transportation (DDOT) and Department of Energy
and Environment (DOEE), Washington Metro Area
Transit Authority (WMATA) and multiple other federal
and local agencies have also been obtained. In parallel,
outreach efforts have been made and will continue toward
local stakeholders for each site such as the advisory
neighborhood commissions, community groups, and

adjacent residents and businesses
so that potential impacts due to
construction can be communicated and
mitigated efficiently.

The alignment and major work
sites for the PRT are shown in Fig. 10.

Anticipated performance

There are currently seven large,
combined sewers that discharge to the
Potomac River, as shown in Fig. 10.
Installation of inflatable dams nearly

! 20 years ago was a quick improvement

that reduced CSOs to the Potomac
River at some locations.

The inflatable dams maximize
the capacity of the sewers and can
prevent CSO overflows during minor
rain events. However, in an average
year the CSO system still discharges to
the river approximately 1,063 million
gallons of combined sewage during 74
rain events. The PRT is required by the
EPA to store 40 million gallons and
will convey, via gravity, overflows to
the Blue Plains Advanced Wastewater
Treatment Plant (BPAWWTP). The
expected performance is to reduce the
number of overflows on the Potomac
to only four per average year, totaling
79 million gallons. The system will
begin operation in 2030. B
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UCA News

UCA updates Tunnel Watch List to elevate
the visibility of important tunnel projects

struction Association (UCA),

formed a committee to identify
the top 20 tunneling and under-
ground construction projects that will
provide sustainable economic and
environmental benefit to the com-
munities in which they are built. The
Tunnel Watch List is a forward-look-
ing list of tunnels and underground
construction projects that are being
considered but have not yet secured
funding. The goal of the Tunnel Watch
List is to elevate the visibility of these
important tunnel projects.

In 2021, the Underground Con-

Watch List committee that is pub- new two-track tunnel that is expect-
lishing the 2024 version in this issue ed to be completed in 2035.
of T&UC. The updated list includes The Hudson Tunnel Project ex-
four new projects and removes four emplifies the intentions of the Tun-
others including the $16 billion nel Watch List.
Gateway Tunnel Project, which has “The point of the Tunnel Watch
finally begun construction after de- list is to have that list so people can
cades of delays. see what projects are out there and
In October, the Gateway Devel- are in need of funding,” said Hallett
opment Commission executed a $3.8 “This list will help generate visibility
billion Federal-State Partnership and hopefully we can assist in help-
Grant agreement with the Federal ing those projects get funding or get
Railroad Administration, completing ~ public approval that is needed.”
the $12 billion federal contribution All projects are ranked based on

for the Hudson Tunnel Project, a

Greg Hallett chairs the Tunnel (continued on page 28)
2024 Tunnel Watch List
Project City State Owner Tunnel use
Last Chance Grade Highway Wilson Creek CA California DOT Highway
Project
Savannah River Crossing Savannah GA Georgia DOT Transit
Second Avenue Subway — Phase 2 New York City NY MTA Transit
Crenshaw North Los Angeles CA LA Metro Transit
Sandag Del Mar Tunnel San Diego CA San Diego Transit
US 64 Corridor K Tunnel Polk County TN Tennessee DOT Highway
Delta Conveyance Sacramento CA California Department of Water Re- Water
sources
Sepulveda Transit Corridor Project Los Angeles CA LA Metro Transit
Red Line Blue Line Connector Boston MA Massachusetts Bay Transit Authority Transit
Ontario International Airport (ONT) San Bernardino CA San Bernardino County Transporta- Transit
Connector Project tion Authority
Horizon Lateral Project Las Vegas NV Southern Nevada Water Authority Water
CSO Control Parallel Interceptor Newark NJ Passaic Valley Sewerage Commission Wastewater
White Pine Pump Storage Ely NV White Pine Waterpower LLC Energy
Hydropower Project
California High Speed Rail Los Angeles to CA California HSR Authority Transit
San Francisco
Steel Bridge Replacement Portland OR Tri-County Metropolitan Transporta- Transit
Tunnel tion District of Oregon (TriMet)
Houston Flood Control Tunnels Houston X Harris County Flood Control District Wastewater
West Seattle Extension Seattle WA Sound Transit Transit
Ballard Extension Seattle WA Sound Transit Transit
Amtrak Hub - redevelopment Chicago IL Amtrak Transit
Eastside Transit Corridor — Phase 2 Los Angeles CA LA Metro Transit
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Tunnel Watch List: Four new projects added

(continued from page 27)

five criteria and each project is then
scored against those criteria to iden-
tify tunnels that will provide the most
benefit to society. The rankings help
the committee determine the impor-
tance of each project to the environ-
ment and to the people who live in

the area in which it will be built.

Among the many benefits tunnels

provide are transportation tunnels
that can help reduce carbon emis-
sions, and water tunnels that provide
freshwater or provide for the storage
of wastewater for treatment.
Projects added to the 2024 list

include the Last Chance Grade
Highway Project in Wilson Creek,
CA; the Savannah River Crossing

in Savannah, GA; Second Ave. Sub-
way — Phase 2 in New York City, NY;
Crenshaw North in Los Angeles, CA
and the Sandag Del Mar Tunnel in
San Diego, CA. ®

ITA names new executive director

fter an international search,
Athe International Tunnelling

and Underground Space As-
sociation (ITA) is welcoming Helen
Roth as its new executive director
to steer the ITA’s vital work and its
programs.

Roth will take the helm as ITA’s
executive director on Jan. 1,2025.

Roth, a Norwegian national, will
bring a wealth of knowledge and
a proven track record in transport
infrastructure and organization ad-
ministration to the position and will
join the ITA at a pivotal time for the
association and the demands on the
global tunneling and underground
infrastructure industry.

“Helen’s leadership and experi-
ence qualities are precisely what the
ITA needs to navigate the evolving
growth and administration of our
association,” said ITA president
Arnold Dix. “Her proven ability to
drive innovation, foster collabora-
tion, and achieve results makes her
the ideal steward for our activities
and ambitions. We are thrilled to
welcome her and excited to chart the
way forward with her.”

Fluent in English and German
and with a knowledge of French and
other languages, Roth will oversee
the smooth and efficient operation
of the association’s executive council
and the services of its central secre-
tariat to ensure the interconnectivity
of the ITA federation of 80 member
nations, its committees, working
groups and members, and its associa-
tion with the United Nations and
other global partners and collabora-
tors.

“I am eager to embark on this
new journey for me and the ITA,”
said Roth on accepting the posi-
tion. “The tunneling industry is at
the forefront of solving some of the
world’s most pressing infrastructure
challenges, and I am honored to lead
an organization that plays such an in-
fluential role in shaping a sustainable
future for the world.”

Roth’s transition to the ITA
comes after eight successful years
as chief executive officer of VIA, a
national Norwegian transportation
infrastructure network created to
facilitate collaboration, entrepre-
neurship and innovation throughout
the value chain for safe, smart and
sustainable road solutions, including
over bridges and through tunnels —
areas where Norway has tremendous
global experience and knowhow. Un-
der her leadership, VIA has become
a key player in shaping Norway’s
future transport infrastructure.

Roth joins the ITA at a time of
exponential growth in global urban-
ization and critical demand on infra-
structure to meet huge global chal-
lenges including the consequences of
rapid climate change, the rise of hu-
manity on the move as refugees, and
the aspirations to meet the 17 Sus-
tainable Development Goals of the
United Nations. Founded in 1974, the
work of the ITA today is to support
these efforts from an underground
solutions perspective and to bring
together industry leaders, engineers,
contractors and public agencies to
address the particular challenges
and advantages of the underground
environment, providing expertise
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and knowledge-sharing platforms to
benefit communities worldwide. With
80 member nations and members
throughout the world, the ITA sup-
ports the global effort to create ef-
ficient and sustainable infrastructure
for the future. ®
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Conference
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New York, NY

Meetings Department, SME,
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303-948-4200, fax 303-979-4361,
email sme@smenet.org
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Tunnel Demand Forecast ————

TUNNEL NAME OWNER LOCATION | STATE | BID TUNNEL | LENGTH | WIDTH STATUS
YEAR | USE (FEET) (FEET)

Minneapolis Central | City of Minneapolis Minneapolis | MN 2024/2025 CSO 4,200 10-19 Final planning

City Parallel Tunnel

CA High Speed Rail | CA High Speed Rail | Fresno CA 2026/2027| Transit TBD TBD Design 1Q 2025

(Northern Section) Authority

CA High Speed Rail | CA High Speed Rail | Bakersfield CA 2026/2027| Transit TBD TBD Design 1Q 2025

(Southern Section) Authority

Eastside Connection | LACMTA Los Angeles | CA 2025/2026 Transit TBD 20 Under design

Potomac River CSO San Bernardino Co. San CA 2025 Transit 22,000 24 Under

Tunnel Trans. Authority Bernardino procurement

Alameda Street Wet | SFPUC San Francisco | CA 2024 CSO 3,800 12 Under

Weather Conveyance procurement

The Portal Downtown | Tranbay Joint Powers | San Francisco | CA 2025 Transit 3,400 TBD Shortlist

Extension (DTX) Authority (TJPA) announced

Gateway Manhattan | Gateway Development | New York NY 2024 Rail 2x700 varies Shortlisted firms

Tunnel Commission announced

Gateway Hudson Gateway Development | Hoboken/ NJ/NY | 2025 Rail 2x7400 |25.17 Under final design

River Tunnel Commission NYC

Gateway Systems and | Gateway Development | Secaucus to NI/NY | 2026 Rail 2x22,000 | varies Under final design

Fit Out Commission NYC

Gateway NJ Surface | Gateway Development | Secaucus to NJ 2025 Rail 2x7400 |[N/A Under design

Alignment Commission North Bergen

Gateway Existing Gateway Development | Union City/ | NJ/NY [ 2036 Rail 2x 13,000 | varies Final design

Tunnel Rehabilitation | Commission NYC completed

2nd Ave. Phase 2 NYS-MTA New York NY 2024725 | Subway 16,000 20 On hold

2nd Ave Phase 3 NYS-MTA New York NY 2025/26 | Transit 89,600 20 On hold

2nd Ave Phase 3& 4 | NYC-MTA New York NY 2027129 | Subway varies 20 Under study

Piney Branch Tunnel | DC Water & Sewer DC MD 2024 CSO 2,200 18 RFQ May 2024

Three Creeks Tunnel | City of Columbus Columbus OH 2027 Sewer 12000 14 Planning

Lower Olentangy City of Columbus Columbus OH 2030 CSO 18,000 12 Planning

Phase 2

DELCORA DELCORA Chester PA 2024 CSO 45,500 13 Under design

Wastewater Tunnel

Mill Creek Trunk City of Nashville Nashville N 2026 CSO 13,800 10 Under design

Improvements

Nose Hill Project City of Calgary Calgary AB 2024 CSO 10,800 10 Under design

Silver Line Extenstion | Boston Transit Boston MA 2024 Transit 8,400 22 Under design
Authority

ALCOSAN Ohio Allegheny Co. Pittsburgh PA 2025 CSO 20,000 18 Under

River Tunnel #1 Sanitary Authority procurement

ALCOSAN Ohio Allegheny Co. Pittsburgh PA 2025 CSO 5,800 14 Under

River Tunnel #2 Sanitary Authority procurement

ALCOSAN Allegheny Co. Pittsburgh PA 2028 CSO 33,000 18 Under design

Allegheny River Sanitary Authority

Tunnel

ALCOSAN Allegheny Co. Pittsburgh PA 2030 CSO 28,000 18 Under design

Mononghahela River | Sanitary Authority

Tunnel
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To have your major tunnel project added to the Tunnel Demand Forecast, or to update information on a listed project,
please contact Sanja Zlatanic at szlatanic@hntb.com.
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Tunnel Demand Forecast

BID TUNNEL | LENGTH | WIDTH
TUNNEL NAME OWNER LOCATION | STATE YEAR | USE (FEET) (FEET) STATUS
Germantown City of Philadelphia | PA 2025 CSO 28,000 20 Under design
Winghocking Relief | Philadelphia Water
Cemetery Brook Drain | City of Manchester | Manchester NH 2024 CSO 11,600 12 Under design
Tunnel
Project Connect City of Austin Austin X 2025 Transit 8,500 20 Delayed
Subway Program
West Seattle to Sound Transit Seattle WA 2026 Transit 2,800 18 Under design
Ballard Extension
Downtown to Ballard | Sound Transit Seattle WA 2027/28 | Transit 22,500 18 Under design
Extension
Del Mar Bluffs SANDAG San Diego CA 2025 Rail TBD TBD Under design
Tunnel
Stormwater Control | Harris Co. Flood Houston X 2028 CSO 52,800 25-40 Under study
Program Control District
LA Metro Sepulvada LACMTA Los Angeles | CA 2026 Transit 55,000 TBD LOI received
Pass Corridor
D2 Subway - 2nd light | Dallas Area Rapid | Dallas X 2028 Transit 7,230 22 Delayed
rail alingment Transit
Flushing Bay CSO NYC-DEP New York NY 2026 CSO 16,500 22 Under study
Tunnel
Schuylkill River City of Philadelphia | Philadelphia | PA 2027 Water 12,000 10 Planning
Crossing (SRX) (PWD)
Cross Harbor Freight NYC Regional New York NY 2028 Rail 25,000 30 Under study
Tunnel Develop. Authority
Superconducting TNEM/BWRR Washington DC TBD Rail 146,500 43 Under design
Maglev Project -
Big Creek Storage NEORSD Cleveland OH 2026 CSO 22,450 20 Under design
Tunnel
Metro Tunnel Program - | MWRA Boston MA
Northern Tunnel 2027 Water 24,800 10 Under design
Southern Tunnel 2028 Water 53,300 10 Under design
Horizon Lateral Southern Nevada | Las Vegas NV 2027 Water 42,000 9 Delayed
Tunnel Water Authority
Stanley Park Water City of Vancouver | Vancouver BC 2024 Water 5,000 15 Bidding
Supply Tunnel
Fraser River Tunnel | BC Ministry of Vancouver BC 2024 Highway | 3,000 TBD Awarded Bouygues
Transportation Construction
Taylor Massey Tunnel | City of Toronto Toronto ON 2025 CSO 20,000 15 Under study
Quebec City - Levis Quebec Quebec City | QC 2026 Transit 27,300 60 Under design
Tunnel Transportation
Ministry
Queensway Tunnel Region of Peel Toronto ON 2025 Sewer 18,000 9 RFQ Ongoing
West Vaughn Sewage York Region Toronto ON 2024 Sewer 36,000 10 Awaiting award
Servicing Project
Yonge North Subway | Toronto Transit Toronto ON 2024 Subway 40,000 20 Shortlist announced
Extension Commission
Blue Line Extension Societe de transport | Montreal QC 2024 Transit 19,000 33 Shortlist announced
de Montreal
REM-S Project Societe de transport [ Monteal QC 2024 Transit 23,000 33 Under design
de Montreal
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MORE THAN MACHINES... SOLUTIONS.

Drilling
solutions
that add

to your
bottom line.

ecanet.com/tuc
1 800 PILE USA

Sales | Rentals | Parts & Service | Training

Akkerman Inc.....
Antraquip Corporati
BabEng

Bradshaw Construction Corp...
Brookville Equipment Corp..
(CABFESENT I .
CREG TBM Germany ..
Daigh Company ........c..........

David R. Klug & Associates, Inc
Drill Tech Drilling & Shoring.
Envirosystems, LLC.............
Equipment Corp of America.
Gall Zeidler Consultants......

Jennmar

Kelley Engineered Equipment LLC
Kiewit Infrastructure Co...........
MAPEI Corporation..........
Master Builders Solutions ...
Michels Construction, Inc....
Mining Equipment Ltd.................
Mueser Rutledge Consulting Engin

Northwest Laborers-Employers
Putzmeister .......
Sentinel Solutions..

florratochmmsssies. ..
Tunnel Radio of America......

EQUIPMENT
CORPORATION
OF AMERICA

ECA is the premier provider of reliable
and innovative products, services and
solutions to the foundation industry.
Since 1918.

ecanet.com/tuc | 1 800 PILE USA m
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Gallovich Consulting
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Herrenknecht Tunneling Systems USA

Naylor Pipe Co......vvevvrecriecierieresrienienns
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United Rentals Trench Safety




SAFETY POWERED
BY PRODUCTIVITY.

At United Rentals, our trench safety solutions help make jobs of every
size safer and more productive. With top-of-the-line protective systems
and support, you can keep workers protected while finishing projects
on time and under budget.

United Rentals Trench Safety has the equipment, service, and expertise

to ensure your project is completed safely, on time and on budget.
Call 800.UR.RENTS or visit UnitedRentals.com/TrenchSafety

@ United Rentals’

Trench Safety



https://www.unitedrentals.com/solutions/specialty-solutions/trench-safety

BabEng | Tunnelsoft

Complex data easily and quickly accessible at your fingertips

Tunnelsoft, a division of BabEng, brings expert-driven software solutions tailored for tunnel construction. Backed by decades of
engineering expertise, our team understands the intricate challenges faced in the tunnel construction industry. At Tunnelsoft, we don’t
just create software; we deliver solutions tailored to address the real, everyday needs of engineers on-site.

BabEng’s skilled engineers bring invaluable insights from the
field, allowing us to focus on practical features that simplify
complex workflows, enhance safety, and optimize project
timelines. By bridging engineering know-how with cutting-edge
technology, our Tunnelsoft solutions empower construction
teams to work smarter, faster, and with greater precision.

Fully compatible with all interfaces and independently of TBM
manufacturers, TPC brings unmatched flexibility to your project.

www.babeng.com
www.tunnelsoft.com

¢ BobEng i EEEER

tunnelsoft

Data Management for Underground Projects

SOFTWARE THAT
GOES DEEP
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Pipe-Jacking
Conventional T.
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Group Solution

Individual Solutions

www.tunnelsoft.com

Underground Tunneling &
Construction Underground
Association Construction

™

A Division of SME
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PIONEERING
UNDERGROUND
TOGETHER

With the experience of more than 6,700 projects, Herrenknecht
is a technology and market leader in the area of mechanized
tunnelling technology. Herrenknecht is the only company
worldwide to deliver cuttingedge tunnel boring machines for all
ground conditions and in all diameters — ranging from 0.10 to
19 meters. The product range includes tailormade machines
for traffic, supply and disposal tunnels, technologies for pipeline
installation as well as drilling equipment for vertical and inclined
shafts and deep drilling rigs.

The Herrenknecht Group achieved a total output of 1,296 million
euros in 2023. The independent family-run business employs
5,125 people worldwide, including around 200 trainees. With
more than 60 subsidiaries and associated companies working
in related fields in Germany and abroad, Herrenknecht is able
to provide a comprehensive range of services close to the proj-
ect site and the customer, quickly and in a targeted way. Under
the umbrella of the Herrenknecht Group, a team of innovative
specialists offers integrated tunnelling solutions with project spe-
cific equipment and service packages upon request: separation
plants, belt conveyor systems, navigation systems, rolling stock
systems as well as segment moulds and even turnkey segment
production plants.

As a reliable project partner, Herrenknecht supports its customers
with an extensive range of services from the beginning of the
project to breakthrough. From the initial project idea through
manufacturing, transport, assembly, tunnelling support and
spare parts service to disassembly, Herrenknecht accompanies
the process at the customer's side. Even personnel solutions
for the temporary supplementing of jobsite crews are provided
if required. With competent service specialists and more than
45 years of experience in the tunnelling industry, the company
regularly supports around 300 jobsites worldwide and offers
customized service packages tailored to individual project
requirements.

Road, metro, and railway tunnels for efficient traffic
network. By the middle of this century, the world’s population
is expected to reach nine billion, and two thirds of these people
will live in large conurbations. To keep people and goods on
the move, the way ahead for new efficient infrastructures is
leading underground. With stateoftheart technologies, efficient
infrastructures are created exactly where they are needed,
even in cramped and complex jobsite conditions. Herrenknecht
technology pushes the boundaries of feasibility and creates
new tunnelling standards worldwide. Herrenknecht technology
extends existing transport networks and creates new
connections in urban and rural areas — under mountains or deep
beneath water.

Innovative solutions for underground supply and disposal
systems. As the world’s population grows the need for
underground supply tunnels is also increasing; in emerging
and developing countries as well as in modern metropolises.
That is why more than 1,000 Herrenknecht Utility Tunnelling
Machines are in operation around the world constructing or
laying water and wastewater systems, gas and oil pipelines, as
well as conduits for electricity and telecommunications. Here,
trenchless tunnelling technology offers a range of advantages
compared to conventional construction procedures: transport,
business and the environment remain mostly undisturbed when
Micromachines, HDD rigs or shaft sinking equipment are being
used. Innovations such as Direct Pipe® set new standards in
the semitrenchless installation. The new technology EPower
Pipe® allows the secure and quick installation of underground
cable protection pipes with smaller diameters and long advance
lengths. Innovative HDD tools simplify pipeline construction
operations at key sections. The Herrenknecht product portfolio
is completed by a broad range of equipment for the areas of
mining (construction of underground infrastructures around
raw material deposits) and exploration (oil, gas and geothermal
energy).

Herrenknecht Tunnelling

Systems USA Inc.

1613 132nd Avenue East, Suite 200
98390 Sumner, WA

USA

Phone +1 (253) 447-2300
pr@herrenknecht.com
www.herrenknecht.com

HERRENKNECHT

I

Tunnelling Systems
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MASTER®
L

Master Builders Solutions

Master Builders Solutions continues to break new ground in
addressing the needs of tunneling professionals and the needs of
the industry for carbon reduction. Our Underground Construction
team brings a total solutions approach to your projects, providing
an added resource to help meet your challenges underground.
Our solution-based systems enhance the efficiency and
performance of the TBM operations and offer performance-
based ground support solutions, from novel soil conditioning
technologies to innovative anchoring systems; no matter the
tunneling method. Throughout the life of your project, our team of
specialists work with all relevant stakeholders to help maximize
your production rates and to ensure the most successful product
and system selection, including sustainability tools and resources,
such as EPDs.

The MasterRoc® product line offers a wide range of solutions
for TBM excavation in soft ground and hard rock, with high-
performance products including soil conditioners, polymers and
anti-clay agents. Our full line of greases and sealants help to
maximize efficiency for every excavation method and soil type.
Sprayed concrete, Rock Bolt Anchoring systems, Injection and
water management systems are also widely considered, selected
and used for ground support and enhancement in Tunneling and
Mining applications. Master Builders Solutions offers customers
innovative product solutions and experienced technical resources
to tailor cost-effective solutions to specific project needs. These
solutions dramatically improve working environments, production,
safety and sustainability.

The Master Builders Solutions product line is designed to be
a single source for all your underground construction needs. In
addition to the wide range of products and systems, our globally
connected team assists our customers in selecting the right
systems and combinations, allowing for successful operations,
coupled with the highest safety standards. Master Builders
Solutions, a world leader in reliable products specifically designed
to address the requirements of tunneling projects worldwide with
a focus on reducing global warming potential (GWP). Utilizing
our global expertise, we are steadfastly focused on the needs of
tunneling professionals.

Main Office

23700 Chagrin Blvd

Beachwood, OH 44122 United States of America
Phone: (216) 839-7500
www.master-builders-solutions.com/EN-US
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Keller - The leading geotechnical specialty
contractor

Facing challenging subsurface conditions is a familiar
scenario for tunneling contractors, and as the leading
geotechnical specialty contractor, Keller has provided
solutions to these challenges for almost 100 years. Our
solutions for tunneling include diaphragm walls, ground
freezing, secant piles, dewatering, jet, permeation
and compensation grouting, and instrumentation and
monitoring.

By connecting global resources and expertise with
local knowledge and focus, Keller develops innovative,
practical, and cost-effective solutions to geotechnical
challenges. Keller builds projects designed by others
and offers full design-build services for any geotechnical
construction application.

Sector challenges we can solve
e Stabilizing soil for tunneling operations
¢ Earth retention for break-in and break-out shafts
¢ Controlling settlement of structures overlying
tunneling operations

Contact us today about your next tunneling project.

Keller

7550 Teague Rd #300
Hanover, MD 21076
Telephone: +410-551-8200

www.keller-na.com Northgate Link Extension, Seattle, WA, ground freezing for groundwater control
and support of excavation

DC Clean Rivers Project, Washington,
DC: Division A - Blue Plains Tunnel,
reinforced concrete slurry diaphragm
wall shafts (pictured); and Division |
Diversion Structure, jet grouting for
underpinning, support of excavation,
and groundwater control

e SRR ol R |
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Putzmeister

PUTZMEISTER - your partner for underground projects

Putzmeister is a worldwide leader in
the development and manufacturing of
concrete pumping equipment. Applying
this knowledge in concrete pumping,
Putzmeister has been designing,
developing and producing concrete
spraying equipment for mines and tunnels
for the past 30 years.

What distinguishes Putzmeister’s spraying
equipment from others is knowledge and
control over the main elements, in both
design and production. The concrete
pump, spraying arm, chassis and control
software are developed and produced
internally by Putzmeister. With a global
vision for the product, Putzmeister
creates machines that are perfectly
synchronized and aligned with the harsh
working conditions and unique needs
associated with this industry.

The experience acquired over the
years, along with ongoing investments
in research and development, has
made Putzmeister a leading company
in this field of application. While the
underground construction industry
advances, Putzmeister will continue to
offer state-of-the-art equipment while
exploring product range expansion in
this field.

With an extensive network of after sales
service technicians, Putzmeister provides
rapid assistance to ensure efficient
solutions in any situation, whether it be
for commissioning, break down repairs
or inspections. Putzmeister also offers
a reliable supply of genuine Putzmeister
parts and accessories in over 120
countries.

ONLY THE BEST
SHOULD BE.IN =
A GALLERY=™_

Tackle the toughest subterranean projects —
from small tunnels to large galleries — with
power, precision, and safety with Putzmeister.

Wetkret 4

New Gen Magnum

Don’t settle for subpar equipment.
Set a new standard for your expectations.

Putzmeister

Putzmeister.com ¢ 262.886.3200
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(78)) TUNNELRADIO

Making clear and reliable communication a safety priority

Dangerous situations can occur in any remote, enclosed,
or confined space. The ability to access comprehensive stay-
in-touch technology is critical in a variety of infrastructure
situations, including:

Maintenance and service tunnels

Tunnels running beneath dams

Municipal access tunnels

Railroad and subway tunnels

Water mains

Underground facilities used by government agencies,
such as the Department of Defense.

In fact, nearly any tunnel or underground facility can benefit from
a wireless communication strategy as part of their safety and risk
management profile.

That’s where having a dependable partner that you can turn to,
one with deep expertise and years of experience in confined-
space communications, is key.
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Trust the experts

Tunnel Radio of America has distinguished itself as a trusted
provider of specialized radiating-cable antennas and 2-Way
radio systems. We design, manufacture and install critical
communication systems to meet your needs in difficult-to-reach
areas, such as dams, mines, tunnels, and basements for federal,
state, municipal and industrial clients worldwide.

Tunnel Radio provides RF Communication solutions to
construction companies and tunnel owners that work on
tunneling and underground projects, that require worker safety
and operational efficiency from voice communications, as well as
companies that offer services to site locations.

With nearly 40 years of expertise in confined space
communications, Tunnel Radio knows firsthand that reliable
connectivity and communication isn’t just a matter of
convenience—it’s a critical component of worker safety.

Tunnel Radio communication solutions keep your people
connected and in touch in even the most isolated and remote
locations of your system. When the harshest environments
require the most rugged and reliable equipment, Tunnel Radio
has you covered.

www.tunnelradio.com




IS EVERYTHING...

Especially below the surface.

Jay Murray @

541-760-5735
jay.murray@tunnelradio.com TUNNEL
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Kiewit
OVERVIEW

Kiewit is one of North America’s largest and most respected construction and engineering organizations.
With our roots dating back to 1884, our employee-owned organization operates through a network of
subsidiaries in the United States, Canada, Mexico and Guam. Kiewit offers construction and engineering
services in a variety of markets including transportation; oil, gas and chemical; power; building; water;
marine; industrial and mining.

OUR COMMITMENT

Kiewit's commitment to safety, quality and environmental stewardship is engrained in everything we do.
To us, nothing is more important than the safety of anyone who works on our projects, as well as the
neighboring public. Our quality program enables us to design and build work right the first time and
focuses on continuous improvement to meet client expectations. And we take our responsibility as good
corporate citizens seriously — with the highest regard for environmental stewardship and compliance.

KIEWIT UNDERGROUND

Kiewit, through its tunneling division (Kiewit Underground) has been constructing and engineering some
of North America’s most complex underground facilities for over 80 years. Our extensive tunneling
resume includes a wide range of projects in the markets of water, sewer, transportation, and power
transmission. At Kiewit, no job is too big or small; we’ve constructed and engineered numerous projects
from under $1M to over $1B in value, under various contract models.

TBM SOFT SEQUENTIAL DRILL AND SHAFT CONCRETE TUNNEL

el Rl GROUND EXCAVATION BLAST EXCAVATION REHAB

Website: https://kiewit.com/

Address: 1550 Mike Fahey Street, 3™ Floor, Omaha, NE 68102
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Kiewit's extensive trenchless fleet affords us the capability to tackle any

size project, from a small diameter utility run with limited access to a larger
pipeline across a major highway or significant body of water. Our experience
extends to high voltage underground transmission projects, where we
understand cable performance and installation intricacies. We consistently
deliver high-quality, cost-effective solutions that are well-designed and

optimized for successful construction execution.

Kiewit Infrastructure Co.

1550 Mike Fahey Street, Omaha, NE 68102
(402) 346-8535 | KIEWIT.COM



https://www.kiewit.com/

Premier Pipe Systems Manufacturer for Over 95 Years

Since 1925, Naylor Pipe Company has been the premier
manufacturer of Spiralweld pipe systems.

Naylor Spiralweld is available in diameters from 4” through
96" and wall thickness from 14 Ga. through 1/2” wall. The
Spiralweld pipe is complemented with all types of fittings,
fabrications to specification, and joint connections, including the
exclusive Naylor Wedgelock Coupling, to complete your pipe
system.

Naylor Spiral Buttweld pipe features two welds along the
spiral seam. This creates a pipe structure in which the weld is as
strong or stronger than the parent metal.

The Naylor manufacturing process creates a pipe that
maintains an accurate diameter throughout its length. The
uniformity of the pipe ends speed connection, whether
mechanically coupled or welded.

Uniform wall thickness is assured because tolerances of steel
strip are governed by the standards established by the American
Iron and Steel Institute. In addition, the pipe is furnished in any
required length with a cutting tolerance of plus or minus 1/8”.

In addition to carbon steel, spiralweld pipe can be formed from
many steel grades, including abrasion resistant, weathering
(A-588/A-606) and stainless.

Every length of Naylor Pipe is inspected and where required
hydrostatically tested to applicable ASTM specifications. The pipe
is available in lighter weights than other pipe making it possible

to save money, not only on initial cost, but also in transportation,
handling and installation. By sizing the diameter of the pipe to the
exact requirements, with exact lengths and factory-sized ends,
the greatest economies can be realized.

Quotations are immediately available on inquiry.

Naylor Pipe Company

1230 East 92nd Street

Chicago, IL 60619 USA

Tel: 1-773-721-9400 Fax: 1-773-721-9494
Email: sales@naylorpipe.com
www.naylorpipe.com

Diameters from 4” to 96”

Thicknesses from .074” to .500”

ASTM A-139, ASTM A-211

Lightweight, Accurate Diameter

High Salvage and Re-Use Value

Exclusive Naylor Heavy Duty Wedgelock
Coupling Reduces Connection Time

Fittings, Connections, Coatings and
Linings to Complete Your Pipe System

NAYLOR PIPE

Vent  Compressed Air » Water Discharge ¢ Shaft Pip

NAYLOR

Spiralweld PIPE SYSTEMS
CHICAGO

For more info on our complete line of
Pipe Systems, check our new website

www.naylorpipe.com

1230 East 92nd St e Chicago, IL 60619
773/721-9400 © Fax: 773/721-9494
E-Mail: sales@naylorpipe.com
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Terratec

Incorporated in 1990, TERRATEC is a world
renowned designer & manufacturer of Tunnel
Boring Machines, encompassing all ground
conditions and diameters — ranging from 0.60

to over 16 metres — as well as TBM back-up
equipment, Raise Boring Machines and other
custom-engineered products for the tunnelling
and mining industries. TERRATEC’s success is based
on the experience and excellence of its global
engineering team. TERRATEC is also fully managed
by engineers enabling quick and efficient solutions
that meet customer expectations.

TERRATEC products are well-known in the industry
as Robust, Durable and Safe, basic principles that
must prevail in the design of any equipment made
to work in the extreme conditions encountered
underground. As a provider of Total Tunnelling
Solutions, TERRATEC’s scope of work extends to
custom engineering, as well as the operation and
maintenance of tunnel boring equipment and the
supply of ancillary equipment.

TERRATEC's capacity to provide a wide range of
services means that it is not only an equipment
supplier but a qualified and experienced partner in
the execution of tunnelling works.

As a result, it is becoming more and more common
for TERRATEC to supply a Total Tunnelling Solution
package consisting of the TBM/s, other main
equipment in the tunnel (Trains, Conveyors,
Segment Moulds and Ventilation), spares and
consumables for the equipment and a team

of TERRATEC field personnel who can assist in

the operation and maintenance of the supplied
equipment throughout the duration of the project.

TERRATEC offers full range of equipment from pipe
jacking machine to open TBM, soft ground to very
hard rock machine. TERRATEC’s continuing success
on global projects is a result of tailor-made robust
TBM design, prompt onsite assistance, readily
available stock of TBM spares and highly-skilled
specialised TBM support throughout tunnelling
operations.

Company address:

171 Davey Street, Hobart, Tasmania 7000, AUSTRALIA
Gompany email address:

info@terratec.co

Gompany telephone number

+ 61 362233282
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ANTRAQUIP CORPORATION - your reliable,

innovative partner

Antraquip Corporation continues to solidify its position as a
leading designer, manufacturer and supplier of roadheaders,
hydraulic rock cutting attachments, shaft sinkers, specialty
tracked machines with a variety of boom options as well as
ground support solutions for NATM tunnels.

Within Antraquip’s rock cutting attachment product line,
Antraquip has introduced diamond and carbide saw attachments
for excavators ranging from 1 to 60 tons.Additionally, Antraquip
has designed and manufactures the world’s most powerful rock
cutting attachment with 400 kW+ cutting power for excavators

in the 80+ ton weight class. By continuing to invest heavily

into research and development Antraquip strives to be able

to cut hard rock which has previously not been possible with
mechanized excavation methods.

As to roadheaders, Antraquip offers not only standard
roadheaders in the 12 — 85 t on class but is proud to offer

project oriented engineering solutions whenever requested and
necessary. Some of the recent projects have included AQM
roadheaders equipped with customized drilling attachments, fully
automated remote control systems and automated guidance
systems.

Within its ground control program, Antraquip specializes in any
support product needed for NATM as well as drill and blast
tunnels like lattice girders, steel ribs, specialized rock bolts,
spiles, wire mesh and arch canopy systems (barrel vault system
or arch pipe system).

In addition to offering project consultations, innovative cutting
and support solutions, Antraquip recognizes the importance of
after sales service. This commitment to offering the best service
and technical support is carried out by highly proficient and
experienced service engineers and technicians, all reinforced
with large spare part inventories at hand. Innovation, reliability
and experience offered by Antraquip makes them a reliable
partner for any tunneling project.

Antraquip’s main goal is: SAFETY, SAFETY and again SAFETY!
Antraquip continues to strive to offer innovative products to
make any job safer, faster and increase the bottom line for any
contractor and owner.

Antraquip is well represented all over the world, but takes pride
in paying detailed attention to any local tunneling challenge small
or large.

IN THE FUTURE, THE WORLD WILL NEED MORE AND MORE
TUNNELS - AND ANTRAQUIP INTENDS TO BE AN IMPORTANT,
RELIABLE PARTNER FOR ANY UNDERGROUND PROJECT!
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ANTRAQUIP:

Experienced, Innovative & Hellahle

VOURIEARTINERIFORIEEREORMANCE

DRUM CUTTER ROADHEADERS
A"'TM‘HME\TS _ 13- 85 TONS

Fﬂﬂ TIINNE[ING ﬂFI’lIGﬂTIIINS'

ROADHEADERS » ROCK AND CONCRETE CUTTERS » SCALING ATTACHMENTS » TUNNEL / GROUND SUPPORT SYSTEMS

J;' T1T\4Y;
LATTICE GIRDERS » ARCH CANOPY SYSTEM - PIPE ROOF SYSTEM

LINER PLATES = SPILES & ROCK BOLTS = STEEL RIBS & MORE
Proudly Made in the USA from Domestic Steel

1(301) 665-1165
or email info@antraquip.net

PROVIDING INNOVATIVE SOLUTIONS FOR TUNNELING, SCALING, TRENCHFNG & SOIL REMEDIATION PROJECTS
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MAPEI Corporation

MAPEI’s Underground Technology Team (UTT) provides
the construction market with a range of products dedicated to
underground construction work. MAPEI’s UTT group and the
products it represents were created to meet the expectations of
these challenging environments. From the project specification to
the admixtures for shotcrete and concrete to the final protective
coatings, MAPEI’'s UTT group and technology are there “for the
whole job,” said Cristina Onate, PhD, UTT Business Development
Manager — Tunneling.

The UTT group is a successful division of MAPEI Group,
which has provided proven construction system solutions for
more than 80 years. Established in 1937, MAPEI Group is a
global corporation, based in Milan, Italy, and with 91 subsidiaries
that include 84 plants in 35 nations. MAPEI is the world-leading

e -

: MA'PH’E UJT products were used to help a tunnel boring
ig-#he Afacostia River Tunnel, which extends for 2.37 m i

Robert F. Kennedy Stadium in northeast Washington, D.C., to'Popllar Poi

in southeast D.C. ; AR
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manufacturer of mortars, grouts and adhesives, as well as
complementary products for installing floor and wall coverings.
MAPEI manufactures chemical products for building, including
waterproofing products, admixtures for concrete and repair
products, and decorative and protective exterior coatings — as
well as the UTT product line.

“The UTT group started in earnest in the U.S. in 2015,”
stated James Pinkley, Country Manager UTT - North America.
“But the business has grown substantially since then.” In the
underground industry, speed is essential - not only of the
products themselves, but also of the evolution of technology.
MAPEI reinvests a considerable percentage of its annual
profits back into research and development to maintain a
leading technological advantage. MAPEI’s commitment to
R&D ensures that the UTT line comprises the most innovative
and technologically advanced products available. In addition
to the latest in cutting-edge products, the UTT team is trained
in their use, with decades of experience in the underground
marketplace.

The UTT product line is divided into six categories:
Mechanized Tunneling; Injections for Heavy Civil and Mining
Applications; Waterproofing & Water Membranes; Shotcrete
Products; Renovation, maintenance and repair; and Coatings for
underground construction. No matter the division or the product
line, MAPEI is known for quality products and for providing
system solutions. As Pinkley stated, “The distinguishing point
for UTT is our field support, and our applied technology in the
field. Simply put, we don’t just sell a product, but rather we go
into the field and help our customers use our products — on their
jobsite, with their conditions, personnel and equipment. MAPEI
UTT services a project from the very beginning to the very end
like no one else in the industry does,” he said. “UTT also has the
agility to adjust to the customers’ needs when necessary per the
demands of changing geological settings”

For more information, contact MAPEI’s UTT group at
www.utt.mapei.com.




YOUR DURABLE
TUNNELING PARTNER.

Underground works have unique characteristics that can be different in every project. This
is why the MAPEI UTT team stands side by side with the professionals in the tunneling and
mining industries, offering not only quality and environmentally friendly products, but also
consistent technical services. For every product, there's a team at your service.

. &

'h-.l-‘| Learn more at

@.ﬁ- MADE]



https://utt.mapei.com/en/home-page

Jennmar

We are a diversified manufacturer and services provider for
above and below ground infrastructure that sets standards in
terms of quality and safety for our stakeholders. Our mission is
total customer support and satisfaction.

Our portfolio of brands is rebuilding America's infrastructure. We
understand the ever-changing and demanding conditions above
and below ground. That's why we've built the richest portfolio
of diverse and complementary brands. From engineering to
resin manufacturing, rolled-steel and drill-steel manufacturing,
custom steel fabrication, precision wear parts, tools and bits,
chemical roof support and sealing products, staffing solutions,
transportation, and more - we ensure the customer has support
at every stage of their projects. Visit our diverse portfolio of
brands at www.jennmar.com.

JENNMAR continues to grow, but our focus will always be on the
customer. This commitment to our clients is exemplified through
the recent acquisition of DSI Tunneling in Louisville, KY.

DSI Tunneling, a long-time competitor with a rich history

- e iy - T E =l
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in providing mining and tunneling products, has now been
rebranded as JENNMAR Specialty of Louisville. This marks a
significant expansion in our offerings to the civil and tunneling
markets across the US and Canada.

This strategic acquisition follows a century-long legacy for the
Louisville Operation in the manufacturing and supply of mining
and tunneling support products. This operation expands our
footprint and manufacturing capacity to support the tunneling
industry across North America and beyond. DSI Tunneling
brings not just an additional operational facility but also a wealth
of industry expertise, technical sales staff, and structural and
geotechnical engineers.

Our commitment remains strong to our customers and is guided
by three words: SAFETY, SERVICE, and INNOVATION. It's who
we are.

P

Main Office

258 Kappa Dr
Pittsburgh, PA 15238
Phone: (412) 963-9071
Www.jennmar.com

JENNMAR

WiNING -

INFRASTRUCTURF » WMANUFACTURING



SAFETY, SERVICE, AND INNOVATION

DEMANDING CONDITIONS
DEMAND JENNMAR

JENNMAR has been the innovative leader in ground control : -?'

for the mining industry for more than forty years. Over the A

past decade, our growth has led us to structural support in
tunneling and civil construction projects, implementing the '.‘. .
same vigor and detailed processes. Because we understand ;f -IF'.'-’T
the ever changing and demanding conditions above and i [
below ground we have built the richest portfolio of diverse ] !‘::

and complementary brands.

JENNMAR sets the bar in every industry we serve and

L "im as we continue to grow, our focus will always be on the 5
!Ua"‘" customer. Our products are made in the U.S.A. and backed ?
i T.i ‘. - by experienced engineers and technicians who are with you
t E gvery st.ep of the way,‘ ligeln! initi.al consultation to qualified
! 5 instruction and on-going technical support. We support and

are dedicated to rebuilding infrastructure worldwide.

¥
Ly

GLOBAL HEADQUARTERS
PITTSBURGH, PA USA

258 KAPPA DRIVE « PITTSBURGH, PA 15238
PHONE: (412) 963-9071

J-LOK m ‘ For more information, visit www.jennmar.com
JENNMAR JENNCHEM

or email us at info@jennmar.com
ENGINEERING PUMPABLE RESIN

A JENNMAR® PRODUCT


https://www.jennmar.com/

WIRTH

MAKE TUNNELLING

BETTER, FASTER AND SAFER.
With projects in the EU, Asia and all around the world, CREG has es-
tablished itself as one of the leading TBM suppliers for innovative

TBMs tailored and suited to the complex and challenging geology of
each project and contractors.

CREG TBM Germany GmbH based in Dus-
seldorf, Germany, manages projects from
the starting phase all the way until the break-
through ensuring the satisfaction of the cus-
tomers.

All main construction companies in the world
hire CREG for our high-level service and
our ability to create, design and provide new
equipment for them. Because we base our
efforts on meticulous research of innovative
solutions for the tunnelling market, we’ve con-
tributed to excavate over 100 Km of tunnel
worldwide only over the past two years.

The TBMs provided by CREG ensure the safe-
ty of the personnel, efficiency and success of
the project in European countries. We have
supplied various TBMs for the Lonato tunnel,
Kuhtai Tunnel (Austria); Cefalu Tunnel, Paris
Line 16.2 tunnel, Copenhagen Metro, Swinou-
jscie Tunnel, Hamburg Fernwarm Tunnel, as
well as a large number of other TBMs, which
are in manufacturing.

e LT e R TR
T

Just recently our TBMs have successfully
finished the first tunnel in Paris, Poland, Co-
penhagen, Dubai and Doha where our TBM
has succeeded in breaking through, ensuring
a convenient daily life for the people of the
countries and a well-connected infrastructure.
There are many more projects in the planning
phase and many more to come, executing our
mission of “better, faster and safer tunneling”.

Willstatterstr. 15,

40549 Dusseldorf
Germany
info@creg-germany.com
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CREG

Advancing Tunnel Bori
Across the Globe. «f

Luoning Pumped Storage Power Station »
Water Diversion Inclined Shaft Project

CREG

Pioneering Solutions for Global Tunnelling Challenges
With over 1,500 Tunnel Boring Machines (TBMs) manufactured, CREG TBM

GERMANY GmbH is at the forefront of tunnelling innovation.

Our machines have conquered challenging terrains, from soft to hard rock,
with diameters ranging from 3 to 15 meters.

Driven by a international team based in Germany, we provide comprehensive
solutions that include Roadheaders and Drilling Jumbos, ensuring your
projects succeed from start to finish.

MAKE TUNNELLING Willstatterstr. 15, = V
40549 Disseldorf - C R E G
BETTER’ FASTER Germany Underground Solutions “

AND SAFER. info@creg-germany.com ‘S S S E—
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Proudly manufactured in the USA -
by persons with disabilities at the
Cambria County Association

« for the Blind and Handicapped

.cabproducts.com
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Paid Advertisement

What Makes a CAB® Product Special?

Each and every CAB® Product
ordered supports the mission of the
Cambria County Association for the Blind
and Handicapped which is to develop and
support an environment for persons with
disabilities which promotes vocational and
employment training, independence, and
community involvement through
rehabilitative, recreation and low-vision
services, and education for the prevention
of blindness.

Your orders also enable us to provide
vision services to our local community.

CAB° Products range from durable
hooks and hangers to custom sewn safety
products to high visibility reflectors and
streamers. We offer a variety of products
for the tunneling, mining, pipeline, marine,
and solar industries.

We are thankful for each of our
supportive and amazing customers!

Cambria County Association
for the Blind and Handicapped

Ebensburg Division
175 Industrial Park Road
Ebensburg, PA 15931
(814) 472-5077

Johnstown Division
211 Central Avenue
Johnstown, PA 15902
(814) 536-3531

Independence for c ]
Persons with Disabilities... AB

...Quality Products for our
Customers Worldwide


https://www.cabproducts.com/

Mining Equipment Ltd.

Mine Hoists International, a sister company of Mining
Equipment, is based in North Bay, Ontario. They boast the
world’s largest inventory of used mine hoist and large capacity
stage winches for mining and shaft sinking projects. Their new
20,000 square foot shop in North Bay, Ontario can handle the
largest of hoist and winch rebuilds.

“Rolling for more than 35 years”

Mining Equipment continues to supply the tunneling and
mining industries with top-quality rolling stock, Jetair fans and
steel ventilation ducting, as well as a large inventory of rebuilt
equipment such as scooptrams, trucks, drill jumbos and other
underground gear.

Mining Equipment 10 Ton Locomotives for Columbus, Ohio

Mining Equipment is based in Durango, Colorado, with a
main shop facility in Farmington, New Mexico. They also have
steel fabrication capabilities near Shanghai.

NING
EE'JU!FMENT
Industry leading supply,

support and engineering

_—  — =
: *’diﬁ-;‘ . A strong history of building and
— L S 5" B4 o
- ]

delivering what our customers
™ need. We're more than just
suppliers — with expertise in both
civil and mining applications, we
bring a broad understanding of
what equipment best serves a
specific project or challenge.

a U

MINING

THE MINING EQUIPMENT DIFFERENCE ‘_‘_O EQUIPMENT

Inventory. Engineering. Expertise. USA +1(970) 259.0412

CANADA +1(705) 495.8587
Locomotives - Rolling Stock - Jetair Ventilation Systems GERMANY +49.6061.97969.29
Mine Hoists & Stage Winches - Metalliance MSVs MININGEQUIPMENTLTD.COM
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Terratec

Incorporated in 1990, TERRATEC is a world
renowned designer & manufacturer of Tunnel
Boring Machines, encompassing all ground
conditions and diameters — ranging from 0.60

to over 16 metres — as well as TBM back-up
equipment, Raise Boring Machines and other
custom-engineered products for the tunnelling
and mining industries. TERRATEC’s success is based
on the experience and excellence of its global
engineering team. TERRATEC is also fully managed
by engineers enabling quick and efficient solutions
that meet customer expectations.

TERRATEC products are well-known in the industry
as Robust, Durable and Safe, basic principles that
must prevail in the design of any equipment made
to work in the extreme conditions encountered
underground. As a provider of Total Tunnelling
Solutions, TERRATEC’s scope of work extends to
custom engineering, as well as the operation and
maintenance of tunnel boring equipment and the
supply of ancillary equipment.

L
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TERRATEC’s capacity to provide a wide range of
services means that it is not only an equipment
supplier but a qualified and experienced partner in
the execution of tunnelling works.

As a result, it is becoming more and more common
for TERRATEC to supply a Total Tunnelling Solution
package consisting of the TBM/s, other main
equipment in the tunnel (Trains, Conveyors,
Segment Moulds and Ventilation), spares and
consumables for the equipment and a team

of TERRATEC field personnel who can assist in

the operation and maintenance of the supplied
equipment throughout the duration of the project.

TERRATEC offers full range of equipment from pipe
jacking machine to open TBM, soft ground to very
hard rock machine. TERRATEC’s continuing success
on global projects is a result of tailor-made robust
TBM design, prompt onsite assistance, readily
available stock of TBM spares and highly-skilled
specialised TBM support throughout tunnelling
operations.

Company address:

171 Davey Street, Hobart, Tasmania 7000, AUSTRALIA
Company email address:

info@terratec.co

Company telephone number

+ 61 362233282
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HAGER-RICHTER GEOSCIENCE, INC.

HAGER-RICHTER GEOSCIENCE, INC. (HRGS) is an established

small business that specializes in surface and borehole 5 '
geophysical services for engineering and environmental .
applications (NAICS 541360). The firm has been in business : *‘

since 1984, has grown to be one of the largest full service
geophysical specialty firms in the eastern United States,

and has earned a national reputation for quality geophysical
services. HRGS specializes in surface and borehole geophysical
services for the support of small and large-scale tunneling
projects throughout the eastern US and beyond. HRGS has
fully staffed and equipped offices in New Hampshire and New
Jersey, and the firm owns the equipment it normally uses so
that it does not rely on the rental schedules of others, allowing
rapid response to projects throughout the United States. HRGS
works exceptionally well as a member of a team providing
specialty geophysical services that complement the expertise of
clients and other project team members.

HRGS

HAGER-RICHTER GEOSCIENCE, INC.

Geophysics for the Engineering
& Environmental Communities

603.893.9944
www.hager-richter.com

HRGS

Hager-Richter Geoscience, Inc.

Geophysics for the Engineering
Community

National Reputation for Excellence
Specializing in High-Resolution Surface
and Borehole Geophysics. Supporting
Tunneling and Rapid Excavation Since 1984.

www.hager-richter.com

{,‘:{:”fﬁg f; ’ 2 Industrial Way S/2 846 Main Street
Cons ruc#nn Atkinson, NH 03811 Fords, NJ 08863
T: 603.893.9944 T: 732.661.0555
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Bradshaw Offers Innovative Tunnel Engineering
and Construction Technology

Bradshaw Construction Corporation
strives to apply the most appropriate
tunneling technology to each project
based on its purpose, subsurface
conditions and surface restrictions. The
company’s management team is proud
of its ability to construct any type of
tunnel in any soil condition both above
and below the water table. From small
hand mined, wood-box and liner plate
tunnels to large NATM shotcrete-lined
tunnels; from small pilot tube guided
auger bores to large rib-and-board shield
and tunnel boring machine (TBM) tunnels;
from conventional pipe jacking to slurry
microtunneling (MTBM) to earth pressure
balance (EPB) TBM tunnels; and from
hand mined drill and blast to rock tunnel
boring machines (TBMs), Bradshaw
Construction has a solution.

For your next project, let our
knowledgeable staff of tunnel engineers
and construction professionals create the
most cost effective, safest, and highest
quality solution for your unique tunneling
needs.

Bradshaw Construction Corporation
175 West Liberty Road

Eldersburg, MD 21784 USA
Telephone: +1-410-970-8300

Fax: +1-410-970-8340
www.bradshawcc.com

TUNNELING SPECIALISTS | 53dshawcc.com

PROVIDING INNOVATIVE SOLUTIONS
FOR TUNNELING PROJEGTS

, I b e Y]

v 2N

ks | 4 5 ;
: s o y ‘iw\:jﬁ
\ 8 w v

MICROTUNNELING | TBM TUNNELING | HAND TUNNELING | SHAFT WORK

BRADSHAW @

CONSTRUCTION CORPORATION
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Sentinel Solutions UCA 2022 Project of the Year Award

The Underground Construction Association (UCA)
awarded the Bergen Point Southwest Outfall Replacement
project in Suffolk County, NY with the 2022 Project of the
Year Award at the North American Tunneling Conference
award ceremony in June of 2022 ($50-$500 million). This
award is presented to an individual or group “that has shown
insight and understanding of underground construction in a
significant project, which may include practices, developing
concepts, theories, or technologies to overcome unusual
problems within a project, resulting in little to no outstanding
issues.” - CDM Smith

“This 2.6-mile-long outfall replacement tunnel. The project
team overcame slurry challenges created by the sandy and clay
soils along the alignment”. - UCA Awards Video

“Sentinel provided exceptional soil control as well as cost
saving measures during the Bergen Point Outfall Tunnel Project.
Their centrifuge equipment, engineering and analytical process
was a tremendous benefit to the projects schedule and overall
success.” - Jim Gray, Wastewater Division Manager -
legs;{llico Inc. from team OHLA USA/Posillico/SELI Overseas

"Our capabilities relative to drilling fluid engineering, solids
control and the dewatering of spent fluids was an excellent
match to the Bergen Point project. The team on the ground was
very receptive to our suggestions and we were able increase
production while simultaneously reduced disposal costs to
virtually nothing." — Chuck Skillman, Operations Manager -
Sentinel Solutions “Got Muck...Call Chuck!”

Lot

. Sentinel Solutions
www.sentinel-solutions.com :
“chuck:skillman@sentinel-solutions.com

| ryan.pritchard@sentinet=solutions.com i
ﬂﬂ%wromfs‘ Road, Holtsville , NY 11742-//-631.622.5970
s Cadl]

' |
, SENTINEL
N ’SULUTIUNS
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EOLIPMERT, SOLIDS CANTROL, DRILL FLUIIDS

Your Turn-Key Autharity fl.]rv"Eﬁuime"t."l v
Solids Contral; and Drill Fluids -2

Sentinel's Nationally Distributed Frudﬁnts!

www.sentinel-solutions.com | 866-GOT-MUCK | 553 Fﬁr‘rqu Road, Holtsville, NY 11742
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David R. Klug &
Associates, Inc.

Since 1996, David R. Klug & Associates, Inc. has provided
international and national manufacturer’s representative
services to the underground heavy civil and mine construction
industries. The company specializes in the sale and coordination
of specialty products, equipment and services for soft ground,
conventional and NATM/SEM tunneling practices. Expertise
is offered in the supply of various componentry used in the
manufacture of one pass precast segmental tunnel linings
inclusive of EPDM gaskets, plastic and steel connectors,
grout lifting assemblies and precision steel segment casting
moulds plus final lining forming systems for C-I-P final
lining applications. Through their distribution company, Klug
Construction Systems, LLC offers Nittetsu ultrafine cement,
GFRP rock bolts and soft-eyes, steel and synthetic fiber
reinforcement, prefabricated welded wire fabric and rebar
reinforcing panels, and specialty grout systems for various
tunnel backfill grout requirements for highway, rail, subway,
water and CSO tunnel construction applications.

David R. Klug & Associates, Inc.
1994 Lumber Ave.

Wheeling, WV 26003

Tel: 304-905-8932

Fax: 304-905-0154

Cell: 304-281-4239

E-mail: jklug@drklug.com
Website: www.drklug.com

“ DAVID R. KLUG
AN & ASSOCIATES, INC.
Specialty Products and Services for the
North American Tunneling and Mining Industries

Jonathan D. Klug - Vice President
www.drklug.com

1994 Lumber Ave. Tel (304) 905-8932
Wheeling, WV 26003 Fax (304) 905-0154
Email: jklug@drklug.com Cell (304) 281-4239

Tunneling & |
Underground
Constructig

OFFICIAL PUBLICATION OFU
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Northwest Laborers-Employers Training Trust -
Safety and Hazard Awareness for Tunnels (SHAFT)
program

The Safety and Hazard Awareness for Tunnels (SHAFT) program,
developed by the Northwest Laborers-Employers Training Trust with
input from a team of industry experts and stakeholders, is comprised
of a blend of classroom discussion and interactive use of materials
and mockups.

The curriculum offers comprehensive safety training for both
new and experienced tunnel professionals; classes focus on tunnel E ST
safety, rail, and utilities.

€Y 1983

The training facility, located in EIma, Washington, features a TBM
mockup, rail, and access to 1,400’ of 12’ diameter tunnel — providing
students with a unique educational experience.

Northwest Laborers-Employers Training Trust
+1 (800) 240-9112 www.nwlett.org

Northwest Laborers Training
nwlett.edu/SHAFT

SHAFT was developed by the Northwest Laborers-Employers Training Trust
with input from ateam of industry experts and stakeholders.

The SHAFT program provides quality, comprehensive safety training

for both new and experienced tunnel professionals.

The curriculum is comprised-of a blend of classroom
discussion and use of materials and mockups in classes
focusing on all aspects of tunnel safety.

Our facility, located in Elma, Washington, features
a TBM mockup, loci, and access to 1,400’ of

12’ diameter tunnel, providing students with

a unique, interactive educational experience.

We Build Beneath smenet org/uca
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BARNARD

Whether we're tunneling through the mountains of northern
British Columbia or below the streets of downtown San
Francisco, our people arrive at projects determined to do the
best for their communities and be the best in the industry. We
self-perform heavy civil and underground construction including
TBM tunneling, drill and blast, and sequential excavation
methods. Our work also encompasses power transmission,
dams and reservoirs, pipelines, and environmental construction.
We have built our reputation on skill, innovation, reliability,
safety, and our ability to complete projects on budget and
ahead of schedule.

This work has been conducted under a wide range of
contracts, including one of the first Progressive Design-Build
tunnel projects in the US, the Silicon Valley Clean Water Gravity
Pipeline Project in Redwood City, California. On the Lake Mead
Low Lake Level Pumping Station Project, a CMAR contract
for Southern Nevada Water Authority, our project team was
onboard from the Early Contractor Involvement phase and
through construction. Our teams stick with projects from start
to finish, serving on a bid team and then heading into design
or directly to the field to construct the project they’ve bid. We
live where we work and know our projects personally. We build
for People.

For more information, please visit our website,
www.barnard-inc.com.

BARNARD

People building for People.

R

NOW HIRING FOR OUR TUNNELING/UNDERGROUND TEAM

Lead Estimator | Project Managers | Superintendents | Project Engineers Please apply oniine at

barnard-inc.com/careers
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A%, AKKERMAN: Boring Beyond Boundaries
y 4 h N

®

Incorporated in 1973, Akkerman is one of North America’s
leading and most-trusted manufacturers of online and grade
trenchless equipment.

Founded in 1963 by D.H. Akkerman to support his own
contracting efforts, Maynard Akkerman continued to drive
corporate growth and innovation. Today, Akkerman is a third
generation company that produces multiple products lines to
support the trenchless industry.

Akkerman offers small town values coupled with a global
perspective. Our business operates with the highest level of
integrity and all Akkerman employees have a personal
investment in our customers’ success. Akkerman takes pride
on our ability to manufacture high-quality trenchless products
using American made materials with dedicated employees. For
the past 50-years, Akkerman continues to support American
jobs that ensure safety, quality, and reliability. We design,

manufacture, and assemble all of our equipment in Brownsdale,

Minnesota, USA.

Since nearly 98% of trenchless projects are funded through
tax payer dollars, supporting American companies and their
workers will stimulate additional infrastructure funding through

* Microtunneling

AMERICAN MADE SINCE 1973

* Guided Boring * Pipe Jacking * Tunneling
Systems « Sliplining « Earth Pressure

SALES AND LEASING OPTIONS AVAILABLE!

AKKERMAN.COM

tax revenue. This investment will strengthen the U.S. economy
and further support future infrastructure projects. Akkerman will
continue to support American trades by sourcing the highest
quality raw materials, components, and supplies.

h N

Balance
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Gall Zeidler Consultants

Gall Zeidler Consultants specializes in developing and executing innovative
solutions for tunnel and underground projects across the US, Canada, and
globally. For over 20 years, we have leveraged our extensive expertise in
transportation, infrastructure, water conveyance, energy, and mining to help
clients navigate complex challenges and advance world class infrastructure
projects in a sustainable and responsible manner. Our tunnel and geotechnical
engineering services cover all stages of a project:

e Conceptual to Final Design

e Program & Construction Management

e Construction Site Support

e Tunnel Inspection & Rehabilitation

e Mine Access Tunnels & Shafts

¢ Independent Design Verification Services

e Building Information Modeling (BIM) and Digital Twinning

With our diverse team of experts and young professionals, we are represented in
all major global markets with offices in North America, Latin America, Europe and
Asia.

eyAl Gall Zeidler
9 Consultants

thinking,

(eyAl Gall Zeidler
¥ Consultants

www.gzconsultants.com
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MICHELS

Solutions Built with Trust

MICHELS

Michels Construction, Inc.
specializes in the design

and construction of the safe,
technically sound, and value-
engineered foundations, earth
retention systems, ground
improvement, industrial facilities,
federal infrastructure, marine,
subsea and groundwater
solutions. Our multidisciplinary
team collaborates to deliver
cost-effective, structurally
sound, and reliable solutions.
Our crews work throughout

the United States, accessing
and sharing learned
experiences about regional
ground conditions, preferential
techniques and project delivery
methods. Performing scopes of
work where skilled practitioners
and specialized equipment are
critical to a project’s success,
Michels Construction delivers on
both counts. Our team includes
the nation’s best and is backed
by 18,000 pieces of heavy
equipment.

Rely on Michels for unwavering solutions in the underground construction
industry. We lead the way by innovatively designing and expertly installing
a diverse range of trenchless pipe installation methods and pipe
rehabilitation techniques.

Our commitment extends to meticulous site preparation, encompassing
ground improvement, earth retention solutions and deep foundations.
Trust Michels for unparalleled expertise in shaping the future of
underground infrastructure.

MICHELS

CONSTRUCTION, INC.

WE DO THAT ... & MORE

www.Michels.us

Tunneling & Underground Construction DECEMBER 2024 65


https://www.michels.us/

Drill Tech Drilling & Shoring, Inc.

Drill Tech Drilling & Shoring, Inc. is a recognized leader in
the foundation and excavation industry in the United States.
The same guiding principles that helped Drill Tech become a
top 10 Foundation Contractor, according to ENR’s Top Specialty
Contractors, can be seen in Drill Tech’s Mining & Tunneling
Division (DTM&T).

On the Barrick Range Front Declines, DTM&T has almost
completed over 18,000 feet of twin declines almost six months
ahead of schedule. Rock conditions varied in strength along the
decline and while the contract was initiated using Roadheader
excavation methods, DTM&T has utilized both drill & blast and
roadheader techniques to overcome these varied rock strengths.
Throughout the execution of the work, DTM&T focused on
building a safe project ahead of schedule that met the quality
expectations of Barrick. Drill Tech’s efforts were recognized by
Barrick and additional work was issued to Drill Tech’s contract.

In addition to the twin declines, DTM&T performed contract
work for other contractors on the project site that included Mass
Excavation of 129,314 CY of rock and the application of 15,995
CY of shotcrete. During the course of these projects, DTM&T has
performed safely for 814 days.

For more information, please visit www.drilltechdrilling.com,
email us at dtds@drilltechdrilling.com or call at 925.978.2060
Drill Tech Drilling & Shoring, Inc.

2200 Wymore Way

Antioch, CA 94509
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Kelley Engineered
Equipment

Kelley Engineered Equipment (KEE) enters their 17*" year of supplying custom
equipment solutions and professional engineering services to the tunneling and
underground construction industries. A growing team of 40+ professionals, TBM
experts, the Kelley team has decades of underground experience and PE Licenses
in 12 states with more on the way. KEE accepts your challenges and provides
solutions with unmatched quality and customer support.

We get it - We understand what you need and know how to build it
Unequaled Experience - We are licensed, qualified & utilized by all the major civil contractors
Simple-Safe-Fast - We deliver safe, elegant solutions to complex problems when you need them

Contact KEE for: Tunneling Equipment, Pipe Carriers &
Installation Systems, Custom Cranes, Below the Hook
Lifting Systems, Gantries, Mucking Systems, Trailing
Gear, Tunneling Shields, Rolling Stock, Hydraulic
Attachments, Conveyors, Lift Cars, Equipment Mod,
Heavy Load Handling, Personnel Access Systems,
Bespoke Engineered Solutions, etc.

KEE is proud to represent Terratec TBMs in the USA
and Canada.

“Kelley

Engineered Equipment

Unearth
Solutions.

T&UC - Tunneling & Underground Construction
- covers all things underground. From extreme
excavating challenges to large civil projects
worldwide, T&UC has the solutions 15,000
industry readers rely on.

| ~Relel
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o
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Help Promote
Careers in
Underground

Visit
undergroundcareers.org
to see how you can
participate

Kelley

Engineered Equipment

CHALLENGES
ACCEPTED

Kelley Engineered
Equipment LLC
provides custom
equipment solutions
for challenging projects

keellc.com
tyler.sandell@keellc.com
+1 206-412-4234

Proud partner of

[l reErRATEC

INNRRNLLL]
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B roo le I |e BROOKVILLE 27-Ton MSHA Permissible Locomotives Boosting Safe Work
Environment at Major Los Angeles Tunneling Project

Brookville Equipment Corporation (BROOKVILLE) recently
shipped three 27-ton MSHA-permissible tunneling locomotives
to the Walsh-Shea Corridor Constructors for use on the
Crenshaw/LAX Transit Corridor Tunnel Project in Los Angeles.
By design, the locomotives reduce the risk of explosion due to
geological conditions that may host the presence of methane
and other combustible gases. Cal-OSHA has classified the
tunnel drives on this project “gassy”, mandating the use of
MSHA permissible locomotives.

The 27-ton locomotives’ special safety features include air
start, an enclosed engine block, an exhaust filtration system,
wiring and piping guards, and an intake flame arrestor, among
other upgrades, to fully comply with MSHA’s permissibility
requirements. Featuring an 8.3L Cummins six-cylinder diesel engine and four-speed transmission, the 185-horsepower locomotives
operate on 36-inch rail gauge underground for Walsh-Shea Corridor Constructors.

“BROOKVILLE was selected based on past performance, simplicity of operation and diagnostics, their ability to communicate
locally with MSHA, and knowing we would be dealing with the good people of Brookville, PA, U.S.A,” said Walsh-Shea Corridor
Constructors Tunnel Construction Manager David Girard, P.E.

Come see us at
SME MinExchange in
Denver! Booth #1545

14 Man Battery Personnel Carrier

Brookville Equipment Corporation is a custom solutions manufacturer,
specializing in rubber tired and rail mining equipment.

Brookville Equipment Corporation www.BROOKVILLECORP.COM
175 Evans Street ¢ Brookville, PA 15825 P: 814.849.2000 F:814.849.2010

Society for ®
Mining, Metallurgy
& Exploration

Rapid Excavation & Tunneling Conference
June 8-11, 2025 | Dallas, TX
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Da-mite Rock Splitting Mortar
from the Daigh Company, Inc.

Daigh Co. is the i £
supplier of Da-mite .

Rock Splitting Mortar.
Da-mite is used to
fracture rock and
concrete in “no-blast”
conditions. Da-mite is
an ideal and effective
tool for fracturing mass
rock, boulders, trench
rock, dimensional
stone, concrete and reinforced concrete. “Da-mite is mixed with
water and placed in the appropriately placed predrilled holes,
where it sets and expands, fracturing the rock/concrete”. No
license required. There are four grades of Da-mite, providing
enough versatility to be utilized in drilled hole diameters from 1
in.to 2 % in.

Daigh Company, Inc.

111 Industrial Park Drive
Cumming, GA 30040

Telephone: +1-770-886-4711

Fax: +1-770-887-3783

Email: sales@daighcompany.com
www.daighcompany.com

Rock Splitting Mortar

Rock Splitting Mortar
Da-mite Fractures Rock and Concrete in No Blast Conditions
Da-mite aids and accelerates mechanical rock excavation
No fly rock, no vibration, no noise,
Applications: Boulders, mass rock, tunneling, concrete removal

DAIGH COMPANY, INC.
84 Buford Dam Rd., Cumming, GA 30040
Office: 770-886-4711, Fax: 770-887-3783

www.daighcompany.com sales@daighcompany.com

DESIGN SOLUTIONS FOR
TUNNELS AND SHAFTS

MRCE is a leading engineering firm focused on geotechnical
engineering and structural foundation design for all underground and
waterfront structures, including a specialization in providing design
solutions for tunnels and shafts. Founded in 1910, MRCE brings
over 100 years of expertise to a wide array of tunnel projects in both
soft ground and rock for railroads, highways, subways, pedestrians,
utilidors, CSOs, interceptors, as well as water and wastewater
treatment.

Current tunneling projects include design of shaft support
of excavation (SOE) in soil and rock for the Narragansett Bay
Commission’s Pawtucket Tunnel, a 1.5-mile long CSO tunnel; ground
freezing of overburden soils to provide SOE for construction of two
deep, large diameter shafts that will connect to the New York City
Water Tunnel No. 3; and (SOE) design for the East Bound Re-Route
Construction for the LIRR East Side Access project. Other projects
include the Charleston SC Fishburne Drainage Improvements Outfall
and Pump Station, MD 355 Crossing in Bethesda for WMATA’s
NIH Medical Center station; the CSX Virginia Avenue Tunnel, VDOT
Midtown Tunnel, DC Water’s Blue Plains and First Street Tunnels;
PSE&G Crossing #2 - Southern Reinforcement Project in Newark NJ;
Toronto Subway Yonge-Eglinton Station, and New York City’s NYCT
Canarsie Tunnel, NYCT 2nd Avenue Subway, and the DEP Catskills
and Delaware Aqueduct Rondout-West Branch Tunnel and Brooklyn
to Staten Island Harbor Siphon Tunnel.

Mueser Rutledge Consulting Engineers PLLC

14 Penn Plaza, 225 W. 34th Street

New York, NY 10122 USA

Telephone: 917-339-9300 // Fax: 917-339-9400
Email: farland@mrce.com // www.mrce.com

Design Solutions for Tunnels & Shafts

Soft Ground & Rock Tunnels ¢ Shafts * Ground Freezing
Underpinning * Excavation Support * Tunnel Rehabilitation
Microtunneling & HDD ¢ Instrumentation & Monitoring
Construction Evaluation  Utilidors

7 % a \
/Spring/FishBurn DraiRage lmpr
(‘ CHarleston, SC r :

Mueser Rutledge Consulting Engineers PLLC
New York City | Philadelphia | Virginia / DC
MRCE.com
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TBM SCRUBBER

Envirosystems has designed several TBM scrubbers for
specific projects, and would welcome an opportunity to
talk to you about yours. We have designed TBM dry
scrubbers for TBM's from 1M to 5.5M in diameter. We can
design to locate outside the gantry or inside the trailing
gear and are very flexible with regard to velume
required. Volumes above 30,000 CFM are not out of the
question. We can now provide both Dry and Wet collec-

I

16K TBM SCRUBBER

This is a 16,000 CFM Dry Scrubber used on a refurbished
AN Atlas-Copco TBM used for a short section of the Bill
Bishop Toronto City Airport Tunnel. It was mounted
centrally on the trailing gear and since there was not
enough overhead clearance to accommuodate a screw
conveyor and rotary airlock, it discharged automatically
fram a unique clamshell dump hopper, through the trail-
ing gear floor to the invert. This scrubber collected dust
from the cutter head as well as several conveyor drops.

Envirosystems has developed several types of roadheader scrubbers including both Dry and Wet
collectors. We can design a custom “ride along” unit or one that sits nearby and collects dust, mud
4 and spray as it comes off the cutter head. Give us a call and let's talk about your application!

Tel, BOC-99%-0501

Ervirosystems .

Emaill infoesenvipasystémal | oo
A Desl Cofleclion & Blasing Technologas Compay Webr www envirosystemaiic.com
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Innovative Onsite Concrete
Production Equipment for Rent

OUR SERVICES, EQUIPMENT & PARTNERSHIP

GALLOVICH CONSULTING LLC, with over 20 years of
professional experience in American Concrete Industry and the
support of a concrete machinery manufacturer, Fiori Group SpA,
a worldwide leader known for its history and industry leadership
of over 70 years, brings to the market the most innovative onsite
concrete production and transportation solutions with our Simple
Rent or Rent-to-Purchase program.
info@gallovichconsultinglic.com

Our fleet is exclusively made by FIORI GROUP SpA, always P: +1 (786) 762-4068

keeping equipment new or with few hours, providing maximum M: +1 (240) 893-6580

performance experience to customers. 8333 NW 53rd Street
- ) - o Suite 450

Fiori Group SpA has its headquarters in Finale Emilia (MO) Italy, Doral. FL 33166

that designs, develops and manufactures off-road Concrete
Batching Vehicles and Dumpers for the construction industry.
The company’s product portfolio is rounded off by the Group’s
capabilities in finding the most effective solution for any
customer in making and transporting concrete on-site with great
flexibility, minimizing energy costs and reducing environmental
impact.

Let us help you to set up your concrete production and
transportation equipment for your next tunneling project.

CONCRETE )]
BATCHING VEHICLE

CERTIFIED CONCRETE PRODUCTION
AND TRANSPORTATION. ANYTIME, ANYWHERE.

FIORI Concrete Batching Vehicle series (CBV) produces Certified Concrete anywhere, anytime, for all job
sites and for all kinds of applications. These four-wheel drive vehicles are true batching plants equipped with
highly-advanced yet simple to operate controls and mixing systems which facilitate production of Certified
Concrete of any mix design. FIORI Site Dumpers are the perfect solution of material transportation in all
job sites and particularly in Underground projects using the drive seat swiveling feature, four wheel drive
and four wheel steering.

BRAND NEW EQUIPMENT AND RENTALS AVAILABLE FOR YOUR PROJECT.

GALLOVICH CONSULTINGLLC P} \
8333 NW 53rd Street, Suite 450, Doral, FL 33166 \. ‘1
{80
- -~
info@gallov'ichconsult‘ingllc.com .. :
www.gallovichconsultingllc.com ANNIVERSARY

VERSIBLE SITE DUMPER

Tunneling & o
e ation . bl[mayazme.ary
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World’s Leader in Underground
Grouting Equipment

* Tunneling & Mining ¢ Environmental
* Heavy Construction Remediation
* Building Construction *Well Drilling
« Restoration Repair Geothermal
e Highway & Bridges

www.chemgrout.com 708.354.7112

Underground | Glassifieds
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Tunneling &
Underground
Construction
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QSP Packers, LLC
Quality - Service - Price
Serving Your Complete Packer Needs

oY z
bl : o provide , ¢ INFLATABLE PACKERS - Wireline,
Continuing ¢ e & Price, Pressure Grout, Environmental, Water
Quality, Servi® sl Well. Custom Sizes and Fabrication
Contact QSP with all your Packer questions!! available.
¢ MECHANICAL PACKERS - Freeze
253-770-0315 or 888-572-2537 Plugs, Custom Applications.
Fax #: 253-770-0327
Email: info@ QSPPackers.com Prompt Shipping in US & International
Web: www.QSPPackers.com Usually in just One or Two Days!

GROUND SUPPORT SYSTEMS

YOU CAN BUILD ON

SUPPLYING MINING
OPERATIONS
WORLD WIDE FOR
55 YEARS

e GROUT SYSTEMS
o MIXERS

e SHOT-CRETERS .
o CONCRETE PUMPS 2

High Pressure Systems Technology

WWW.conmico.com TEL: 1(905) 660-7262

””lmf[lb?’y Hooper Jones Laura Lemos Dave Bayard
Lnformation CENTRAL, NW U.S. EAST, SOUTH, WEST U.S.  CANADA AND INTERNATIONAL
N +1.847.486.1021 Cell: +1.973.668.2449  Cell: +1.973.727.2020
Untegram Cell: +1.847.903.1853  laura@boja.com dave@boja.com
Col ion hooperhja@aol.com
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Make an Exciting

Career Move viththe
UCA Career Center

Search a dedicated career resource specific to the underground construction industry.

The UCA Career Center connects you with employers actively looking for professionals
in the tunneling and underground construction industry.

Interested in posting a job or internship
opportunity and connecting with the talented
UCA membership?

Learn more at uca.careerwebsite.com or

contact Laura Nelson at nelson@smenet.org.

Underground
Construction
Association

A Division of SME

Visit tunnelingjobs.org to:

Create a job seeker profile
Post a resume
Apply for jobs

Get job flash emails

ucaofsme.org
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BUILDING THE FOUNDATIONS
FOR A SUSTAINABLE FUTURE

The leading geotechnical specialty contractor Deep foundations

Environmental remediation

Keller provides solutions to a wide range of geotechnical challenges across the Ground improvement

entire construction spectrum. With offices throughout the US and Canada, we Groundwater control

are the sole source for your complete geotechnical construction solution. Instrumentation & monitoring

Liquefaction mitigation

Releveling structures
@ﬁﬁg Slope stabilization
l_;.fl.-..- ) : Learn more about our Support of excavation
we geotechnical solutions Underpinning
ﬁiﬁ go.keller-na.com/solutions Design-build
@ T

keller-na.com
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