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INSPECT
SMARTER

Overwhelmed by your sewer inspection
workload? Don't be. Our platform boosts
productivity, automates workflows, and
delivers world-class decision support.

Envirosight inspection systems integrate seamlessly with
WinCan, the world leader in sewer asset management,
analytics and Al. Together, Envirosight and WinCan deliver an
assessment technology platform with innovative capabilities
and enhanced workflows that bridge the gaps between
inspection crews, data experts and managers.

W/ WINCAN

See how our solutions work together. Schedule a field demo
by scanning the code or visiting envirosight.com/demo
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At Vac<Con we believe in providing our
customers quality, reliable machinery
for their municipal, industrial, and utility
markets worldwide. ... .. -
From day one, our mission has been to
design and build the most powerful and
reliable machines in the industry, pushing
the envelope year after year with unrivaled
innovation. Visit your local dealer to learn
why you should have Vac-Con in your fleet.

Find a dealer near you.
WWW.vac-con.com/dealer
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Nazario Prieto, the assistant water services director with
the Phoenix Water Services Department, stands at the
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Orange
is the new Green

Minicam has designed and manufactured the tried and trusted Verisight® Pro push camera for over 10 years.

The rugged, feature-rich system that you've depended on to keep you working, now ships in orange. It's time
to show our true color!

Go orange today.
Systems start at just $10,850

We service all SOLO PRO+® and Verisight® Pro

systems using original manufacturer parts A minicam

L/
Call us to arrange a free no obligation SOLO PRO+ demonstration SOLO PRO+

Minicam Inc, 12600 Newburgh Road, Livonia, Ml, 48150
Email: info@minicaminc.com Phone: (734) 744-5557 minicaminc.com
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PPG RAVEN 4006

The flagship epoxy of our wastewater treatmem
coating systems

PPG RAVEN 405 epoxy is an ultra-high build lining
system with high physical strength and broad chemical

resistance to stand up to severe, caustic environments.

Applications:

® Concrete wastewater lining
e Clarifiers and digesters

® Tunnels and pipelines

® Tanks

® Secondary containment

* Manholes

Visit www.ppgpmc.com to find out more.
PPG RAVEN 405 is available only to certified applicators.

www.ppgpmc.com | 1-888-9PPGPMC | PMCMarketing@ppg.com

The PPG Logo is a registered trademark of PPG Industries Ohio, Inc. PPG Raven is a registered
trademark of the PPG Group of Companies.

SR8 R

Corrosion resistance

Adhesive strength

100% solids, ultra-low VOC (0.52 g/L)

Quick return-to-service

SWAT certification
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FROM THE EDITOR

Luke Laggis

LOG IN OR DRINK?

Luke Laggis

The modern world operates online, but humans have greater needs

he internet has changed our lives in countless ways, many for the better and

some not so much. But good or bad, it has reached into every corner of mod-

ern life.

Want to convert imperial measurements to metric? Look up the track listing
for “Dark Side of the Moon?” Find out how to rewire the lights on a utility trailer?
It’s all there — more information that one person could ever take in.

We feel crippled now when there’s no Wi-Fi or — gasp — no cell coverage.
The internet has in so many cases become our physical, mental and spiritual
guide. Still, when it comes to the basic, essential needs of humans, it is inconse-
quential. I assure you, being able to look up the best method for hard-boiling eggs
doesn’t compare to the importance of access to clean, safe drinking water.

I recently read a story about the Broadband Equity Access and Deployment
Program, announced last summer, that quoted President Biden saying univer-
sal internet access is “just as important as electricity or water.” The compari-
son struck me.

You can give me the best internet connection known to man, Wi-Fi boosters

in every room and a monitor on every wall, but I'll still be dead in a few days if I

ROBUST LIKE A
RHINO.

-3 BHINO MANHOLES
NS FIBERTECH E:,

PLASTICS

-

* Wastewater

* Landfill Leachate

* Storm Water Collection

* Underground Utility Inspection
Chambers

* Various sizes and configurations

are available

2800-304-4600 ext 207 - emende

ibertechplastics.com
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don’t have any water.

While I did have to google “how long can I live without water” before I wrote
that sentence, I don’t need to do any research to know water is more important
than internet service. It’s a laughable statement.

As I mentioned in this column back in February, the Los Angeles-based non-
profit DigDeep estimates that more than 2 million people in the U.S. live with-
out running water or basic indoor plumbing. An additional 44 million Americans
live with water systems that have been in violation of the Safe Water Drinking
Act. And 43 million more Americans rely on water from wells that are threat-
ened. DigDeep says the economic impact of this water gap is measured in billions
of dollars annually.

Contrast that with these numbers from the National Telecommunications
and Information Administration: 24 million U.S. households are offline, and 58%
of those express no interest or need to be online.

Imagine expressing no interest or need for safe drinking water.

I’'m a proponent of infrastructure investment in general, be it for water sys-
tems, roads, the power grid or internet service. These are all things that build a
better base for our future. It just seems like priorities aren’t necessarily in order
when we’re focused on making sure everyone has high-speed internet when some
don’t even have water. And while that may be an oversimplification of the issue,
no one is going to get sick or die because they lack broadband service.

The work you do is critical. It’s far more important than many of the other
services we depend on daily. I could write this column on a typewriter, but I
couldn’t do it without water.

Enjoy this month’s issue. 4

Comments on this column or about any article in this publication may
be directed to editor Luke Laggis, 800-257-7222; editor@mswmag.com.
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A single source for your
fluid solutions.

As the largest provider of both rental equipment and fluid solutions
in North America, United Rentals can help you if you need one piece of
equipment ora custom-engineered solution. We have pumps, tanks,
filtration systems and experts who know how to work the tech to manage
them through Total Control®.

With all the equipment you need for your projects, fluid solutions works
better and safer with United Rentals.

Call 800.UR.RENTS or visit UnitedRentals.com/Fluid

O United Rentals’

Fluid Solutions


https://www.unitedrentals.com/
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Visit the site daily for new, exclusive content. Read our blogs, find resources and get the most out of Municipal Sewer & Water magazine.

OVERHEARD ONLINE

As we have seen in recent months, threat

actors are attacking physically and especially via the

internet, the operations of utilities of all kinds
around the country.

—NRWA and WateriSAC to

Collaborate on Cybersecurity
Guidance for Rural Utilities

mswmag.com/featured

RENEW BREW
The Carolinas’ First Reuse Beer

Charlotte Water, Town Brewing and Xylem recently announced Renew Brew, the first beer in the
Carolinas brewed with QC Water, a sustainable recycled water. Renew Brew is a limited-edition pale
ale and first debuted at the Queen City Brewers Festival where it won Best in Show.

mswmag.com/featured

MEETING WATER CHALLENGES
University Unveils New Institute

W Rice University recently unveiled its new WaTER Institute, which seeks to

Taking Treatment Plants to the Classroom address the widespread lack of access to clean municipal drinking water in

America, along with other complex water-related challenges. The initiative aims

After facing i i fc WSSC Maryland’s 1 . . . . -
ter facing increasing demand for student tours, Water, Maryland’s largest water and to improve public health, encrgy efficiency and infrastructure resilience.

sewer utility, created its award-winning Introduction to Wastewater Treatment Virtual Unit for
mswmag.com/featured

educators. The unit highlights two of its treatment plants with a virtual tour and a curriculum

guide. mswmag.com/featured

Join the

Discussion Emails & Alerts

Find us at: Visit MSWmag.com and sign up for newsletters and alerts. You’ll get
facebook.com/MSWmag exclusive content delivered right to your inbox, and you'll stay in the loop
twitter.com/MSWmagazine on topics important to you.
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rcuT ABOVE

1\*\\ PIPE INSPECTION AND REHABILITATION SOLUTIONS
}

The new and improved CUES Currahee Cutters 2.0 provide a number of solutions for pipe inspection and
rehabilitation, from clearing blockages, debris, protruding laterals, and roots, to reinstating laterals in a CIPP
liner. The cutters function in a range of 5.25” through 12” pipe, are equally effective in CIPP or fold and form
liners, and can be installed on a CUES K2 truck-mounted cutter system. Contact CUES for a discussion and

free demonstration.

to endure the harshest pipeline conditions.

TRUSTED

by industry experts for reliability.

to deliver unparalleled performance.

8 CUES #

800.327.7791 salesinfo@cuesinc.com | www.cuesinc.com
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FOCUS: WATER

CONVERTING WASTEWATER

TO TAPWATER

Phoenix utility aims to turn wastewater into high-quality drinking water

By Ken Wysocky

or years, proposals have been floated for what some might consider the Holy Grail of the water industry, especially in drought-
stricken regions: converting wastewater into high-quality drinking water.

But if everything goes according to plan — albeit on a small scale initially — that long-standing dream will become a real-
ity in Phoenix by 2028, says Nazario Prieto, assistant water services director at the Phoenix Water Services Department.

To accomplish this, the city plans to rehabilitate its Cave Creck Water Reclamation Plant, located on the city’s far north side.
The facility was built in 2000, then mothballed in 2009 due to lower-than-expected population growth, he says.

If the Phoenix City Council approves the proposed $300 million project, the facility will initially supply recycled water to
existing reuse customers and for groundwater recharge. If it then becomes the city’s first facility to use an advanced water-puri-
fication system to convert wastewater into high-quality drinking water, it could initially produce 5 to 6 million gallons per day.

But that can’t happen until state officials finish drafting rules governing this process.

“We always thought that someday, the Caave Creek facility could house Phoenix’s first advanced water-purification system,”

12 April 2024  mswmag.com




Prieto says. “Now it’s finally close to becoming a reality.

“We believe it’s a great first step toward developing a more sustainable source
of water supply,” he says.

“This absolutely represents the future of water,” Prieto adds, noting that Phoe-
nix already treats around 132 million gallons of wastewater per day, so there’s plenty
of wastewater available for recycling.

Precarious water supply

Phoenix obtains about 60% of its water from the Salt and Verde rivers, which
are fed by snowmelt from mountains north of Phoenix. The Colorado River con-
tributes roughly another 40% of the city’s water supply. Underground aquifers also
supply a small amount.

Two primary factors have pushed adoption of advanced water purification tech-
nology, which has been available for years, to the forefront. The first factor is the
prolonged mega-drought in the Southwest, which over the years has resulted in
lower and lower water allocations from the Coolorado River, even as the state’s pop-
ulation continues to surge, Prieto explains.

“For us, it’s a matter of diminishing water resources,” he says. “We need to sup-
plement water shortages stemming from reductions in Colorado River
allocations.

“We know further reductions are coming, so we’re trying to

look ahead to ensure we have
the right water portfolio for now
and in the future,” he contin-
ues. “And advanced water puri-
fication is one piece of the
puzzle.”

Furthermore, prior to 2018,
the state didn’t allow cities to use
recycled water for direct pota-
ble reuse; it only allowed indi-
rect potable reuse, Prieto points

out.

Rigorous purification
process

The advanced water purifi-
cation process involves taking
treated effluent and running it
through additional treatment
processes to remove everything
from bacteria, pathogens and
viruses to chemicals and heavy
metals. The end productis high-
quality drinking water that meets
or exceeds all state and federal
regulatory standards and that
draws taste comparisons to bot-
tled water.

The first step in the purifi-
cation process is microfiltration,
which uses membrane bioreac-
tors to remove solids and create
effluent. This system will be
housed inside the Cave Creek

PROFILE:

Phoenix Water Services
Department, Phoenix, Arizona

POPULATION SERVED:
About [.7 million people

WATER SERVICE AREA:
About 540 square miles

WATER CUSTOMER BASE:
Roughly 465,000 accounts

WATER INFRASTRUCTURE:

5 treatment plants, about 7,100 miles
of water mains, 70 reservoirs, |10
booster pumping stations, around
56,000 fire hydrants

CAPACITY OF WATER
TREATMENT PLANTS:
Up to 660 mgd

AVERAGE DAILY USE:
Approximately 246 mgd

WASTEWATER INFRASTRUCTURE:
2 active treatment plants, around
5,017 miles of sewer mains, approx-
imately 100,223 manholes, 28 lift
stations

SEWER CUSTOMERS:
About 2.] million

WASTEWATER TREATMENT
CAPACITY:
Roughly 293 mgd

AVERAGE DAILY TREATMENT:
About [32 mgd

- : EMPLOYEES:
facility. The equlp.ment for the About 1,500
other processes will be located

WEBSITE:

in a roughly 44,000-square-foot
addition to the facility; construc-

phoenix.gov/water
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The Cave Creek facility could be operational by 2026 and could start supplying
Phoenix residents with drinking water in 2028.

tion is expected to start in early 2024.

“We believe it’s a great
first step toward develop-
ing a more sustainable

source of water supply.”

Nazario Prieto

The series of purification steps will include
reverse osmosis, ultrafiltration, an ultraviolet
advanced oxidation (which dest chem-
icals and pathogens) and chlorination. A granu-
lar activated carbon filtration system could
be installed, Prieto says.

“We will use a combination of these technol-
ogies, depending on what state regulations will require,” he says. “We may even need additional
treatment after the advanced purification.”

The Arizona Department of Environmental Quality is developing those water quality regula-
tions, which should be finalized by the end of 2024, he says

Vhat we’re planning to do so far is in line with the roadmap under development by the ADEQ),

We’re basically making an educated guess about what processes will get us there.

«

“If our processes are too good, we’ll live with it,” Prieto adds. “And if they’re not good enough,

14 April 2024
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COMBATTING THE
YUCK’ FACTOR

Aside from the tremendous cost, one of the biggest chal-
lenges of implementing a direct potable reuse program is the
so-called “yuck” factor — the public’s perception that drink-
ing wastewater that’s converted to potable water through an
advanced water purification system is just flat-out gross.

This perception persists despite the fact that advanced
water purification processes produce water that meets or
exceeds state and federal water quality standards. In fact,
studies have found that treated water is less likely to have
contaminants than untreated river or lake water.

Some utility customers aren’t convinced. In 2019, for
instance, a proposal to convert wastewater into potable
water in Tampa was shot down by staunchly opposed resi-
dents. And several similar project proposals in California
reportedly were scuttled in the 1990s.

While this mindset may still prevail in some areas, there’s
little evidence of it in Phoenix, where the city’s Water Ser-
vices Department is planning for two advanced water purifi-
cation systems after rules governing them are finalized by
state officials, says Nazario Prieto, the utility’s assistant
water services director.

The utility’s Cave Creek Water Reclamation Plant, which
could soon be rehabilitated pending a city council vote, could
be the city’s first facility to use recycled water for drinking
purposes in the future. It could initially produce about 5 to 6
million gallons of potable water a day.

“We haven’t seen too much opposition,” Prieto says.
“We've found that, for the most part, people are very posi-
tive about this — they understand that we live in a desert and
water supplies are diminishing.

“Some people still may not like the idea, but we have to
keep working on educating them.”

The utility is developing a public relations campaign aimed
at winning over doubters.

“We plan to put out enough information and talk to our
customers as we go through this process,” he explains. “We
need to keep explaining that what we’re doing is good for
Phoenix and produces safe, high-quality water — not toilet
water.”

The campaign will include a mobile trailer the utility will
take to public events that will feature displays explaining how
the purification process works.

“People will even be able to taste the recycled water,”
Prieto adds.

Prieto also points out that anyone who lives in an area
that obtains its drinking water from a river or other large
bodies of surface water is, in effect, drinking water that
includes discharged treated effluent.

“If you live along the Missouri or Mississippi rivers and
many other rivers, communities upstream from you are dis-
charging treated effluent into them,” he says. “This happens
all over the place. There’s no such thing as ‘new’ water.”
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“We’re always looking
at ways to expand our
portfolio of water
resources and operate
in a responsible way.”

Nazario Prieto
- |

plying some Phoenix residents with drinking water in 2028, following a

two-year pilot program in which the utility will fine-tune the facility’s oper-
ations, train operators, collect data and demonstrate to regulators and cus-
tomers that it can produce safe and healthy water.

A handful of innovators

Phoenix is not the only city in the United States either considering or

moving forward with so-called “direct potable reuse” projects. They offer
the promise of more sustainable water supplies for large cities because

the amount of wastewater they produce typically represents 50 to 60%
of the total water supplied, according to the U.S. Environmental Pro-
tection Agency.

California regulators approved new rules in December 2023 that
allow water utilities to proceed with such projects. According to pub-
lished reports, several large California water agencies in the state sub-
sequently have announced plans for direct potable reuse projects,
including the Metropolitan Water District of Southern California,
which serves 19 million people; the San Jose-based Santa Clara Val-

ley Water District; the San Diego Public Utilities Department; and
the Los Angeles Department of Water and Power.
Similar efforts also are underway in cities in Arizona, Colorado,
Florida and Texas, including El Paso.

Furthermore, other water agencies nationwide — such as the Orange
County Water District — already use recycled wastewater to replenish aqui-
fers that supply drinking water, a practice known as indirect potable reuse.

Pietro says implementation of a direct potable reuse program is not a
new concept in Phoenix.

“We’ve been thinking about doing this for a very long time — ever
since the early 2000s, or maybe even earlier than that.

“Throughout its history, Phoenix Water has been a pioneer,” he con-
tinues. “It’s just part of the culture here. We’re always looking at ways

to expand our portfolio of water resources and operate in a responsi-
ble way.”

As another example of that innovative mindset, Prieto notes that
the city also is planning for a proposed multibillion-dollar regional

advanced water-purification project that could serve Phoenix and
five other local municipalities. The proposed facility would be built
adjacent to the utility’s existing 91st Avenue Wastewater Treatment
Plant, co-owned by Phoenix and the cities of Mesa, Scottsdale, Glen-

Assistant Water Services Director Nazario Prieto and the Phoenix Water Services
team are working to supplement water shortages stemming from reductions in

dale and Tempe and operated by Phoenix Water Services.

Colorado River allocations. Treated effluent from the 91st Avenue plant currently is used
to cool the reactors in a nearby nuclear power plant and for agri-
we’ll add processes. cultural irrigation. The utility would maintain those commitments, which would
“In the long run, we think it will save ratepayers money by installing the pro- leave an average of approximately 60 mgd a day for direct potable reuse, Pri-
cesses now. We’ve seen what’s happened during the last two years with inflation eto says.
and high project costs, so it makes sense to implement all of these processes now.” “It’s very exciting to think about how advanced water purification will help
The Cave Creek facility could be operational by 2026 and could start sup- Phoenix create a sustainable water source in the years ahead.” 4
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You can’t mess with the top dog. The TRUVAC APXX vacuum excavator is designed and
built for peak performance and maximum time on the job.

Operates in the Supports the Provides state- Offers unrivaled Delivers top-of-
most hostile highest legal of-the-art versatility across the-line service

conditions and payloads in all operator comfort industries & and support
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TECHTALR
ANALYZING LEAD SERVICE LINES

Operators should consider several approaches in creating accurate inventories

By Laura Sproule

o R Ry

This is a snapshot of
AT A TR the pipe and is not
W AT always representative
: | of the primary material
of the supply line.

"

[

ing. To be compliant, all public water systems have to meet a list of

'|'he deadline for the EPA’s Lead and Copper Rule Revisions is fast approach-
requirements, including the creation of a lead service line inventory by

Oct. 16 of this year.

With limited time remaining to create your lead service line inventories,
taking the right approach and working efficiently is a must. There are several
different methods a utility can implement in creating accurate inventories.
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Preliminary records review

A review of municipal and plumbing codes, construction specifications,
historical community records and interviews with water distribution staff
and plumbers can help determine when lead service pipes were most likely
installed and where they may still exist.

A records review provides a utility with a broad picture of their network
without having to dig up any pipes or put any equipment inside the pota-
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TECHTALR

ble water piping. However, utility records can be unreliable or have gaps in
data and you can’t always be sure if or when a customer has replaced their
own supply pipes.

Visual examination

Using a noninvasive method like visual, scratch or magnet tests allows
a utility to verify the material of the service line, only requiring entry into
the home or to engage residents to provide the data themselves.

While utility staff often perform this service, residents can identify pri-
vate side service pipe materials by performing a scratch and/or magnet
tests on the pipe entering the homes or building. A magnet will not stick
to a lead or copper pipe but will stick to galvanized steel.

There is a risk that the visible portion of the pipe has been replaced
with a different material than what is buried between the property and the
external curb stop. Further, residents may not be properly trained in col-
lecting data themselves, which may result in errors in records.

Water analysis

Water-quality testing and sampling programs are well studied and are
reasonably reliable at identifying hazardous levels of lead at the point of
consumption along with other parameters that indicate corrosion or pres-
ence of lead materials. Testing for the presence of lead in the water is ulti-
mately the largest indicator of potential health concerns.

Several sampling techniques have been developed to determine the
presence and concentration of lead in drinking water. Many factors, includ-
ing corrosion control practices, must be considered when developing a sam-
pling program. Corrosion control practices that are intended to prevent
lead leaching will adversely impact a utility’s ability to use this technique.
Furthermore, basic water sampling techniques do not provide enough data
to confidently identify the source of the lead. Sequential sampling attempts
to localize the source through a series of water samples; however, the time
and resources required to execute it may not be suitable at scale.

Mechanical excavation or vacuum excavation
Excavation exposes the surface of a buried portion of the pipe, provid-
ing high confidence of the material at the point of excavation. With mechan-
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ical excavation, the material of the entire length of pipe
can be determined with high confidence. Vacuum exca-
vation exposes 6 to 12 inches of the service line for fur-
ther visual inspection.

Excavation or potholing is costly and a major disrup-
tion to customers, as reinstating driveways or landscap-
ing can be onerous and expensive. Furthermore, in the
case of vacuum excavation, this is a snapshot of the pipe
and is not always representative of the primary material
of the supply line.

Modeling

Models are able to consume large amounts of data in
a relatively short amount of time, improving the speed of
records review tasks. The model data sources (utility
records, public data and proprietary data sources) lever-
age several parameters such as property age, demograph-
ics, etc., as well as in-field validations and machine learning
algorithms to provide water companies with an estimate
as to which supply lines likely contain lead. Further, mod-
eling can provide the utility with information about the
probability of whether a pipe they do not have informa-
tion on is lead or not with no disruption to customers.

However, modeling is still an estimate of the probability of lead being
present. It can direct utilities where to test for lead, but it is not a substitute
for the actual in-field validation. Inspection will still be required when mod-
eling is incorporated in a lead service line inventory verification program.
The inspections provide feedback on the accuracy of the model. One or
more inspection methods may be required when using modeling.

Acoustic wave analysis

Acoustic wave analysis is simple, nonintrusive (nothing in the service
line), easy to deploy and can inspect the pipe within minutes without dis-
rupting service. Two acoustic sensors are used to “bracket” the portion of
the supply line to be screened for lead, with one placed on the external
curb stop or meter box and another sensor placed on the internal shut-off
valve. In some cases, the second sensor can be placed outside a customer’s
residence, such as on an external customer meter near the dwelling wall or
hose bib, eliminating the need for operators to enter the home. An acous-
tic signal is sent through the pipe and recorded and analyzed by commer-
cial software and analytics, such as Echologics’ PipeScreen Service Line
Analyzer. The examination of multiple acoustic properties ensures the robust-
ness of acoustic wave analysis.

While advanced acoustic digital signal processing is a proven technol-
ogy used in the field for over a decade, the application of this technique in
determining pipe material is still relatively new.

Water utilities can reference the EPA’s guidance for developing and
maintaining a service line inventory. 4
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in a compact trailer mount

SPARTAN DEFENDER

Everything you need in a compact, efficient footprint.

The NEW Spartan Defender is a complete all-in-one skid-mounted system.
Effective jetting coupled with a powerful vacuum pump puts everything
you need to service and clean lines in one compact footprint.

With 3,000 PSI at 10 GPM jetting performance and a powerful
suction pump, the Defender is ideal for grease trap maintenance,
cleaning and maintaining small septic tanks, and removing waste

from live sewers. Its compact footprint and new trailer mount

version makes it easy to transport to the job site.

Don't just clear the line, defend it.
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FOCUS: WATER

UNDERSTANDING GROWS

Arlington’s native plant and pollinator garden serves as an educational
venue and a gathering place for community activities

By Steve Lund

he city of Arlington Water Ultilities planted the Lake Arling-
ton Native Plant and Pollinator Garden in 2022. The dem-
onstration garden has since become a tool for teaching the
community about water conservation and drought-resistant
plants, as well as a gathering place for a variety of activities.

“Most of the people who have come to the site have been
working there and helping with planting, and most have been
volunteers,” says Traci Peterson, communications coordinator
for the utility. “After our first year, we tried some things that
weren’t necessarily about volunteers. We had a yoga class at the
garden and the people who came out had a great time.”

The city also sponsored a photography class with a teacher
from The Arlington Museum of Art.

“The morning they had the class, we went out there at 7:30
in the morning and there were all these bunnies in the garden,”
says Peterson. “The 20 photographers in the class were just so
excited to go out and take pictures of those bunnies.”

While yoga and photography classes don’t focus on water
conservation, just bringing people to the garden helps: “That
gets people out there who might not be interested in volunteer-
ing, but they can still see the plants, and we talk to them about
what the garden is.” There are ID tags on the plants and QR
codes in the beds linking to a website that explains more about
the plants.

The garden won the Texas AWWA Water Conservation and
Reuse Award in the Large Utility-Indirect category. The garden
was built on three acres of the emergency spillway site near the
Lake Arlington dam.

Focus on pollinators

Craig Cummings, Arlington Water Ultilities director, know-
ing the city takes part in the Bee City USA program and the
National Wildlife Federation’s Mayor’s Monarch Pledge, thought
the spillway would be a good site for a pollinator garden. The
area is a park-like setting but can’t be used for buildings or per-
manent playground equipment.

“He had heard about the things other city departments were
doing for pollinators and thought we could do something, too,”
says Peterson. “He thought that would be a great place to have
not only a pollinator garden, but a place to teach people about
drought-resistant plants.”

In addition to wildflowers and native grasses, the site has
demonstration plots that exhibit different styles of gardens such
as a cottage garden, a rain garden, a traditional garden, a wild-
life garden and a xeriscape garden. All gardens have plants suit-
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able to the Texas climate.

“All of the plants are drought-resistant, because we’re trying
to show people that you don’t have to put plants in your yard that
need a lot of watering during the summer,” says Peterson. “I love
it when people come out, especially in spring when it’s looking
so beautiful, and they see that they don’t have to sacrifice beauty
to have plants adapted to this area.”

Effective for teaching

The utility used volunteers to do the planting, often high
school and college students who needed community service work.
There are volunteer days twice a month when people come in
to spread mulch or to do other maintenance.

“We’ve had classes where people come to the library and
watch slideshows about drip irrigation or planting drought-
resistant plants, but there’s really no substitute for them actu-
ally getting their hands in the dirt and seeing how it works,”
Peterson says.

The drip irrigation system is supplied by a line installed
by the utility’s operations team. A 60-inch pipe that sup-
plies the water treatment plant from the lake runs under the
spillway. A 1-inch water line was connected at a blind flange
on that large line to feed raw water to a tank for the drip
system.

Peterson says the site shows the value of drip irrigation for
keeping the water where it is needed: “Right there by the lakeshore
sometimes it’s very windy. I just can’t imagine what it would be
like if we were just trying to water it with traditional sprinklers.”

Funds and technical support for the project came from a
Conservation Treasures grant from Tarrant Regional Water Dis-
trict, the area’s wholesale water supplier. The grants have helped
build numerous outdoor water-conserving features for cities,
schools and nonprofit organizations to educate residents in the
primary service area.

Other conservation

Arlington Utilities has more than 4,000 customers signed up
for high-bill or high-use alerts, which sometimes call attention to
leaks or over-watering with irrigation systems. Residents whose
homes show continuous usage for a 48-hour period also receive
proactive email alerts.

The utility also has a leak repair program for low-income
residents. If they qualify, residents can ask for help dealing with
aleaky faucet or similar problem. The utility then sends a licensed
plumber to the house to evaluate the problem and inspect for
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“More than 30% of the water used
annually by single-family residences
is spent watering lawns and
ornamental plants outdoors.”

Betsy Marsh

other issues.

“We basically have the plumber go through the entire
home, because usually if there’s one thing wrong, there’s
a few things wrong,” Peterson says. “T'hey send us an eval-
uation of what we can do to help this person save water.
Then we sign off on it, the plumber does the repairs and
we pay the plumber.”

Arlington Water works with the Tarrant district on
other conservation programs. One sends weekly emails to
residents telling how much water their turf grass will need

The chair of Arlmgton s Bee C}iy USA commn‘tee talks fo olunieers uboui gurdenlng in the coming week based on local weather station and
for pollinators at the pollmaior garden. [yhan : bR, e rainfall data. More than 1,600 Arlington customers get
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the emails.

Betsy Marsh, conservation education supervisor for the regional district, says
the emails help people avoid over-watering: “More than 30% of the water used
annually by single-family residences is spent watering lawns and ornamental plants
outdoors. We want people to make smart choices and reduce water use where
they can. The weekly advice is really helpful. It’s local and it says specifically how
much water they need to keep their turf grass healthy.”

Working cooperatively

TRWD also has a free program to send a licensed irrigator to evaluate sprin-
kler systems for homeowners. The district makes significant investments in water
conservation through grants to municipal utilities and
through programs for residents who are customers of the
various utilities.

“It’s in everyone’s best interest if we work together to
educate people about how to use water wisely,” Marsh
says. “If we can protect our supply and conserve as much
as possible, when we experience droughts our water sup-
ply will last much longer. Conservation delays the need

to search for additional sources.”

Peterson says the Lake Arlington Pollinator Garden could ultimately be part
of school field trips that include the water treatment plant, the lake and the pump
station, all of which are near the garden. It would be a good way to demonstrate
to students where their water comes from.

“If we could connect all of that together for kids, that would be a great thing to

do,” she says. “And then show them how to save water with the native plants.” 4
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Please accept our personal
invitation for you and your team
to attend AWWA'’s Annual
Conference, ACE24.

June 10-13 | Anaheim, CA, USA

The theme of ACE24 is Transforming our Water Future, and there is no better time to be a part of the Water 2050 con-
versation addressing the water community’s most critical challenges to create a sustainable and resilient water future.

As the premier global water conference, ACE24 offers unparalleled networking opportunities to strengthen connec-
tions and collaborate with water leaders from across the globe. The ACE24 educational program features current and
emerging topics including:

- Water quality and treatment - with a focus on lead, PFAS, and regulatory drivers

- Water resilience - highlighting water reuse and strategies for a resilient Colorado River use
- Utility management - including utility finance, workforce sustainability, and DEI

* Infrastructure - with a focus on intelligent water systems and innovation

New this year at ACE24 is a portfolio of sessions designed by AWWA financial and legal experts specifically to meet
the unique concerns of water utility executives,including insights from the Rating Agencies, PFAS litigation, and
financial strategies for emerging regulatory drivers. The ACE24 Innovation Hub, powered by Isle Utilities, is a returning
favorite, featuring cutting-edge technologies,forward-thinking programming, and opportunities to connect with and be
inspired by innovative thought leaders.

Looking toward your organization’s employees, consider the dedicated programming for emerging water leaders, and
a range of events for Young Professionals, making ACE24 the perfect opportunity for advancing professional develop-
ment. Enhance their ability and commitment to long-term success for your company and the future of water.

Thank you for considering this opportunity and sharing this invitation with your staff. We hope to see you at ACE24
in Anaheim this June. Thank you for your leadership and the important role you play as stewards of the health and
environment of the communities you serve.

Best regards,

0 BAA

David LaFrance
Chief Executive Officer
American Water Works Association

P.S. Early registration savings apply through April 20, 2024.

in X f ©




American 2 I
Water Works
Association

American Water Works Association
Co-hosted by . . .
\ California-Nevada Section

June 10-13, 2024, Monday-Thursday
Anaheim Convention Center | Anaheim, CA

« 10,300 Attendees  + 800 Utilities * 440 Premier Presenters
* 90 Countries » 6 Competitions - 450 Exhibitors

TOP TECHNICAL TOPICS

Water Utility Management and The Latest in Lead and
Leadership Financing, Rates, and Copper

Affordability Potable Reuse

Utility Risk and Resilience
Work Laws

R 2N

Water Quality Challenges

PFAS Litigation and the MDL
Advances in Water Treatment

Exhibitor and Sponsorship Reg| ster TOd ay!
opportunities are available; please
contact sales@awwa.org to learn Early B"-d DiSCOU nt
how being an exhibitor or sponsor .
can help promote your company. Ends Aprll 20th|

@)

awwa.org/ace24p


mailto:sales@awwa.org
https://awwa.org/ace24p

FORMULA FOR SUCCESS

Sprayed solution for water pipeline rehab benefits millions

in Southern California

By Dan Zavesky

os Angeles residents and neighboring communities rely on a complex network
I-of reservoirs, canals and pipelines that bring water from the wetter parts of
Northern California to the parched basins and valleys of the south.

Protecting any water distribution infrastructure from corrosion is essential to
its performance. But the stakes are that much higher when the basic habitability
of an entire region depends on California-built infrastructure for a reliable water
supply.

The Metropolitan Water District of Southern California’s Etiwanda Pipeline
is one piece of the region’s water puzzle. The 12-foot-diameter pipeline stretches
10 miles beneath the communities of Fontana and Rancho Cucamonga north of
Los Angeles.

Inside the pipeline, a serious problem had emerged: The original cement
mortar lining, applied when the pipeline was first built in the 1990s, had begun
falling apart. And though the start of pipeline rehabilitation in autumn 2022 was
welcome news, it took the pipeline out of service. Existing redundancies meant
that water would still flow for customers, but relying on backups for primary sup-
ply is riskier the longer it persists.

MWD was clear that the work needed to be fast and efficient. And that was

before it started raining.

Drought leads to mortar lining failure

The Etiwanda Pipeline’s original cement mortar lining was a perfectly ade-
quate corrosion protection solution for its time. But times have changed.

Mortar linings must remain damp for optimal performance, and for most
water pipelines, that’s not a problem. But more frequent and more severe droughts
across California left the Etiwanda Pipeline dry at times. In periods of no water,
the mortar dried out and began to crack. When water again filled the pipeline,
the force caused chunks of weakened mortar to break free, which resulted in unim-
peded corrosion of newly exposed steel.

During an initial phase of the rehab project, MWD did trials of various lin-
ing products from a host of manufacturers. Carboline’s Polyclad 767, a rigid poly-
urethane formula designed for water and wastewater pipeline and water tank
lining applications, performed best and was specified for the remainder of the
work.

A firm 10-month timeline for the reline was established.

But before the new protective lining could go on, the old cement mortar
needed to come off. This was as tedious as it was complex because the only way
to remove it was by breaking it up into pieces small enough to lift out of
manholes.

Crews from project contractor F.D. Thomas started by breaking the mortar
off the pipeline with jackhammers and loading the waste into a motorized car-
rier. The carrier, which looks like a cross between a forklift and a tiny dump truck,
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BETTER MOUSETRAPS

PROBLEM:

The original cement mortar lining in the
Metropolitan Water District of
Southern California’s 12-foot-diameter
Etiwanda Pipeline was falling apart.

SOLUTION:

After trials of various lining products
from a host of manufacturers, MWD
chose Carboline’s Polyclad 767, a
rigid polyurethane formula designed
for water and wastewater pipeline
and water tank lining applications.

RESULT:

MWD placed the rehabilitated Etiwanda
Pipeline back in service in August 2023,
two months ahead of schedule.

would then make its way to the nearest manhole where the mortar pieces were
transferred to a conveyor and hoisted out of the pipeline piece by piece.

Surface preparation and lining application followed. Specialized rotary spray
equipment would assure consistent application of the lining.

Crews moved methodically along the pipeline, manhole by manhole, mile by
mile, 24 hours a day and five days a week.

Too much rain

The first months of 2023 were marked by atmospheric rivers that dumped
intense rains across California and the Western U.S. The storms brought with
them severe floods and landslides, but they also eased what had been a deep
drought.

With its reservoirs replenished, California authorities announced in the spring
that water districts served by the State Water Project would be allocated 100% of
the water they had asked for.

A 100% allocation is rare, so no water district in its right mind would turn it
down. That included the MWD, even as its crucial Etiwanda Pipeline was out of
service and would remain so for months.

The district had planned to return the Etiwanda Pipeline to service in Octo-
ber 2023, but in June they informed F.D. Thomas that they needed to press hard
to finish as quickly as they could.

Now, spray crews were working nonstop seven days a week, knowing that the
moment they finished, MWD would open the gates to more water than it had

seen in years.

Quick curing proves critical to success

It’s challenging enough to staff spray crews on short notice to deliver a proj-
ect ahead of schedule. But adding to the challenge is that a crew must confront
certain inherent limitations of the products they’re working with — limitations
that can put a project’s desired schedule at odds with what’s possible on the ground.

In this instance, the limitations were cure time and recoat window. For the
new polyurethane lining to perform as intended, two coats were needed. Poly-
clad 767 ended up being the perfect choice because its cure time is short enough
that the crew applying the second coat could safely guide the rotary spray equip-
ment over the first coat after a very short wait, and its recoat window is long
enough that the crew wouldn’t need to wipe down or abrade the first coat to
ensure the second coat would adhere properly.

F.D. Thomas crews’ blitz — made possible partly due to the characteristics
of Polyclad 767 — paid off. Lining application wrapped up a staggering two
months ahead of the initial schedule.

MWD placed the Etiwanda Pipeline back in service in August 2023, in time
to receive the water that millions in the region needed so badly. 4
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SEW,ER
WATER

SEWER NOZZLES

2024

DIRECTORY

-

MANUFACTURERS

7" ENVIROSIGHT

Envirosight
111 Canfield Ave., Unit B3
Randolph, NJ 07869

APPLICATION

PIPE
DIAMETER

FLOW RATE
(GPM)

MAX OPERAT-
ING PRESSURE
(PSI)

NUMBER OF
FRONT JETS

NUMBER OF
BACK JETS

HOSE SIZE/
CONNECTING
THREAD

866-936-8476 Jetscan Mainline Sewers 6" -24" 160 261b 2-4
973-252-6700
() 973-252-1176
www.envirosight.com
office@envirosight.com
See ad on page 2
Chisel Point Nozzle Penetrating, breaking up debris 4" -10" 12 2,500 40z 4 6 1/2"
Traction Nozzle Sand and mud removal 4" -10" 12 2,500 8 0z. 1 6 1/2"
HE”HPHI Cleaning Nozzle Maintenance Cleaning 4" -10" 12 2,500 12 0z. 8 1/2"
PIPE GLEANERS 1500 - 18" 14"
General Pipe Cleaners Spring Leader Nozzle Guiding hose around tight bends 2"-10" [15-8 | Zqng 40z 3-4 38"
1101 Thompson Ave. :
McKees Rocks, PA 15136 Downhead Nozzle Dropping down T's 2'-4" | 15-4 13500 . 20z 3 8
800-245-6200 ,000
412-771-6300 7
www.drainbrain.com Chain Saw Nozzle Cutting roots 410 | 4-12 | 2290~ 2 lbs. 2-4 e eI
h P 3,000 172
info@drainbrain.com
Rotary Nozzle Scour pipe walls clean 2"-10" | 15-12 135‘330' 20z.tol0oz. 2-4 :13//% 11//%
::HYD RA FLEX Reaper Sewer Jetting 2"-18" 1'35880_ Varies 1 3 40r8 1/{'./23/18
Hydra-Flex, Inc.
8401 Eagle Creek Pkwy. 1front,
Savage, MN 55378 . . " 7 1000 - 2 "
952%808—36 40 Revolution by Reaper Sewer Jetting 6"-36 2500 15 lbs. GEnfiED 8 1
www hydraflexinc.com rotating
hello@hydraflexinc.com
Root Rat
PO Box 740
Bolivar, OH 44612
800-288-7873 4-
330-874-4300 Root Rat Root & Encrustations 2"-30" 150 0.5 lbs. -5 lbs.

() 330-874-4448
www.rootrat.net
kelly@chempure.com
See ad on page 49
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Viper Chain Cutter Roots, Grease, Scaling 10" - 48 100 4000 451070 lbs. 8 1"11/4
Power Pull Nozzle Mud, Sand, Silt ar-rr | 18- 20001 15001s. 8 V2’ 114"
- ; v o4« | 50- | 2000 -
Spear Nozzle Penetration of Clogs, Root Masses, Frozen Pipes | 8" - 24 80 4000 6.2 lbs. 4 6
PROSHOP Emperor Nozzle Flushing heavy debris from large tnes | 12" 32" | 80 | 2300~ 198 lbs. 1
E?O%V;igrggl:ogtglfzcs Penetrator Nozzle Flushing heavy debris in lines with offsets. 6" -16" Sgg- 2"10830' 154 lbs. 1 8
Kennesaw, Gl\ 30144 60 2000
877-864-9394 Stealth Nozzle Flushing heavy debris 8" -24" B eedy 17.6 lbs. 8
470-592-1717 80 4,000
(f) 770-984-2802 Penetration of clogs, Root/Grease Masses o o 2,000 - 3 (/"
www.sewerproshop.com Raptor Nozzle Froe: Pipes © | 47-24 4,000 241055 lbs. 3 6[[1"]]
info@sewerproshop.com .
Big Foot Nozzle Flushing debris from the floor of large pipes | 16" - 48" ‘llgn Zél]ggo— 33to0 56 lbs. 6-14
. . ] : w_og | 18- | 2,000 -
Twister Nozzle Cleaning grease, roots, mineral deposits, etc. | 4" -24 120 4000 30154 lbs. 5 4
i Removal of concrete, " .| 60- | 2000- o o
Milling Cutter tuberculation failed liners 47-20" | 155 | 2500 Hlpa . & & Lol
Warthog Roots, Grease 21 | s | B 1-51bs. 3/8" 1/2"
Sandshoe San, Dirt and Rocks 4"-18" 1128_ 221[]([]]80_ 7 lbs 3/8" 1/2"
} h . " M 2,000 - 1/4" 3/16",
@ Rotating Scrubbing Pipe Walls 212 [ 4-18 | g 1-3lbs 38" 12"
- v 100 | 12- | 2,000 - o T
Q Nozzle Downstream Jetting 4" -12 7 1-2lbs 3/8" 1/2
SPARTAN TOOL 16 | 4000
léslg‘;g;’i'ng"l‘gd Rocket Nozzle Long Distance Jetting -t | JE0 | EIO0C 2 lbs 3/8" 1/2"
Niles, Ml 49120 . r;un
800-435-3866 Closed Nozzle Standard Jetting 2"-12" | 4-18 "1000' 1lb 3/8" 1/2"
sales@spartantool.com 4
www.spartantool.com ) 2000 -
See ad on page 21 Open Nozzle Standard Jetting 2'-12" | 4-18 4000 llb 3/8"1/2"
: . 0 pp 2,000 - o
Brass Ball Stainless Steel Hose Jetting 2"-8" | 4-18 4000 1lb 3/16
Chain Scraper Roots, hard grease, scale 2"-8" | 8-50| 5075 3 83/ 41/2
Ultimate Penetrator il il e el Ly - 4" -30" HILY = Slbs-3llbs Oorl 358, 11/21—?//2
Clears Blockages and Flushes 4,000+ orl0 '1_1 2" !
High Performance Heavy Duty " anw 1,000 - _ 3,5,6, 1/2", 3/4",
Super Grenade Mainline Cleaning - Fast and Easy 2-30 6,000+ Ll =l Ui or8 1" 1-1/4"
; ; High Performance Front-Boring " _anr 1,000 - _ POTET:
_ TriStar Chisel Penetrator for Stubborn Blockage 2"-30 4,000+ 1lb-4lbs 3or4 3,5,0r6 | 1/2"3/4"1
) ] . o_qp 1,000 - 3/4"1",
(L]D Shamrock-et High Performance Penetrating and Sweeping | 6" -18 3,000+ 12 lbs Oorl 3 1-1/4"
Heavy Duty Flat Bottomn Sweeper for Sand, v _gqn 1,200 - 1, 1-1/4",
TRITON U Silt, Gravel, and Large/Heavy Debris 24"~ 60 3,000+ s1lbs 0 1 L2
Triton HydroTools : Heavy Duty Multipurpose - T ey 1,000 - _ 1/2" 3/4",
11210 S Choctaw Dr. Cabia Efficiently Clears Sludge, Mud, and Debris | "~ 30 4,000+ 31bs - 10 lbs Oorl [ 6orld | iy,
Baton Rouge, LA 70815 ) = Gyper
B00-633-7050 e e Removing Residue and S 1000 - 02 bs - 012 | 346 | Laor
-308- . Sidewall Buildup/Deposits 6,000+ 109 lbs or4 or8 P
sales@tritonhydrotools.com racan (Slow Rotating) 1" 1-1/4
www.shamrocktools.com L - - - o
Mini-Tadpole / Tadpole / Steel Skid Nozzles with Long Service 5 1,000 - _ 3/4" 1",
Little Shamrock Life for Sweeping Medium to Large Lines 6" - 60 3,000+ 9lbs - 27 lbs veg. 9orl2 1-1/4"
Sand & Sludge Nozzle / Aluminum Alloy - Glides Over Sand v_1qn 1,000 - o 5
Contractor Special and Sludge to Quickly Sweep Lines 6518 4,000+ el Cord Bt h
Aluminum Alloy - 1000 -
Grease Nozzle Smooth and Streamlined to Penetrate 4"-18" 4000+ 2 lbs Oorl Soré 172" 3/14" 1"
Grease and Ice Blockages: Great for Inclines ’
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2024 SEWER NOZZLES DIRECTORY CONTINUED

5 B g_ 2 sg  sp  3E.
= w = = i e = o W N =
MANUFACTURERS g £ 3 &2 g Hx 2HE
= e E S a H =Q SHh==
= = =1 = < S8 SZ S35+
< = == = = =S
) : “ .| 18- 2000 - 1727, 3/4", 1",
Primus 3D Grease, Crusts, Light Roots 4" -24 120 4,000 2.6/70/8.3/20.1 1 3/4/5/6 11/4"
12- | 2000- 127341,
Rocket 3D Sand, Silt, Large Debris 4" -24" / 6/2.6/4.85/11.4/44 6/8/10/12 11/4 “
120 4,000 112"
; Total Blockages from Roots, Grease & other w_og« | 14- | 2000- 172", 3/4", 1",
% Pipe Wolf 30 Organic Matter 47-24" | o0 | 4000 24/57M9 6 1va
. . . " .| S0- | 2000- 3/4"1"1
Bagger Max 3D Sand, Silt, Solids, Sludge & other Heavy Debris | 18" - 96 120 3000 33/53/66/114.5 5 6/8/10/12 14" 11 2"
1/4" 3/8",
USB-USA Chisel Total Blockages from Roots, Grease, etc. 215 | 8o [ 2000- | 2ei331660154 4 v 3471
USB-USALLC ' 114"
7565 Owl Creek Dr. Total Blockages from Roots, Grease & other - 2,000 - 1/4" 3/8",
Douglasville, GA 30134 FS3D Obstructions 2'-15" | 8-80 [ qq | 22/441.66/154/37 | 4 6/5/6/8 | 1jn 3747 i
844-285-5770
www‘usb—usa._com Tri-Jet 3D Mud, Sand, Silt - Everyday Cleaning 4" - 48" ?gg- 2,000 | 4.8/121/17.6/231/44 12-15 1"11/4"
usgusallc@gmall.cgm
ee ad on page 4 Half-0 : T Gy T
~0Open or Complete Open Drains - v _10on | 14- | 2,000 - _ 1/2" 3/4" 1",
A Mud, Sand, Silt A Ry | A || EEAGSIEE -5 114"
" v _qee 40- | 2000 - 314" 1",
3D Extreme Mud, Sand, Silt 6"-15 120 3000 04 1 8 11/4"
. . : v e | 14- | 2,000 - 172", 3/4" 1",
3D Cleaning Everyday Cleaning - Sand, Mud, Silt, Grease 4"-15 80 4,000 .6/12.1/17.6/23.1 1 6/8/10/12 11/4"
DEALERS/DISTRIBUTORS AD PAGE # NOZZLE LINES
American Jetter
66908 Pine Grove Rd., Knoxville, TN 37914
866-944-3569 - 865-524-4647 - (f) 865-247-5101 See ad on page 49 Aqua Mole, StoneAge, Warthog
www.americanjetter.com
GapVax, Inc.
333_4%51%2%? L’}X‘f‘gg’g'fg‘%%"f’}'npéﬁs_%%%_3617 See ad on page 51 Sewer Pro Shop - Blue Star Nozzles, StoneAge - Classic, ENZ USA
www.gapvax.com - scott@gapvax.com

0S
effciency and drlve out costs
Tips for building a stronger ;

more productlve staff.

P tools and equipment.

. ] And much more.
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WinCan

Sewer Insight Can Be Complicated.

Our Al Solves That.

Sewermatics applies powerful Al to the -
biggest challenges in sewer inspection
and rehab. It works seamlessly with the
WinCan ecosystem you know and

- Automatic Coding. Upload pipe and manhole footage, get
back coded inspections. It's that simple. And WinCan has the
world’s largest user base, so our Al can grow faster.

D e ) 000 Team Collaboration. Different jobs, different departments,
trust—delivering Al-powered results mﬁﬂ] one goal. Using Al, Sewermatics optimizes team scheduling

and actionable insights that integrate and workflow hand-offs so you get more done.
with your team and ProCESSES.

Sewer upkeep is full of challenges. 799 Data Translation. Data siloed across different applications,

oy f d standards? Let our Al fix that. With merged dat
Iy = ormats and standaras’ Let our X that. erge ala,
Our Al solves more of them. e youll get broader insights.

Map-based Visualization. More data, more headaches? Not
f\\@ with Al from Sewermatics. View real-time heatmaps, spot
hidden trends, and drill down to root causes.

./} Sewerr T ] a t | CS oS Rehab Planning. Save days of effort and guesswork. Our Al
X
X

builds smart, system-wide rehab plans that factor in defect
. . type, proximity, severity, criticality and repair cost.
wincan.com/sewermatics
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STAYING SAFE

FOUL-WEATHER FALL PREVENTION

Bad weather brings up a host of factors that increase the odds of slips, trips and falls

By Ronnie Freeman

ne of the hazards of colder months and wintry weather is the increased
chance of slip-and-fall incidents. Rain, sleet, ice and snow can make walk-
ing and working surfaces extremely slippery. It can also make outdoor sta-
tionary ladders, scaffolding, tanks, stairways and other areas hazardous.

According to the Bureau of Labor Statistics, more than 20,000 workplace
injuries are caused by snow and ice every year. Many of these injuries can be
severe enough to require weeks to months off from work. Regardless of the sea-
son or the weather slip, trip and fall injuries can be severe.

Besides the injury in and of itself, there are other complications that can
come from a fall. For starters, there’s the employee’s lost productivity and pos-
sible overtime costs to make up for that lost productivity. Workers compensa-
tion insurance can increase as well due to lost workdays. And what are the costs
if multiple employees suffer a fall due to slippery conditions brought on by win-
ter weather? Then there are costs to the employee or employees and their fam-
ilies that often get overlooked.

Besides slippery conditions, there are some other factors that can increase
the odds of a slip or fall. Depending on the employee’s age, their flexibility and

stability could make things
worse. If an employee is
working in snowy, rainy or
even foggy conditions, poor
visibility could become an
issue. Wintertime is also
cold and flu season so some
employees might be taking
medications that can cause
drowsiness or dizziness,
compounding the risk.

Typical injuries from
falls of this nature are usu-
ally related to the wrists and
hands, back, hip and shoul-
ders. Head injuries and con-
cussions aren’t uncommon
either.

When the weather gets
bad in some areas, it might
be bad for

months, employers can

weeks or

When the weather gets bad
in some areas, it might be
bad for weeks or months.

help the situation by mak-
ing sure that snow and ice
are cleared as soon as pos-

sible. Placing good, slip-

resistant mats immediately

inside doors can help reduce the slip hazards once employees are inside. The

following are some tips to follow to avoid those nasty falls due to bad weather.

* Wear the proper footwear for the conditions.

e Pay attention when you are walking — don’t let distractions become a
hazard.

* Be aware of your surroundings, know what type of surface you are walking
on and step carefully.

* Avoid icy patches, especially on pavement.

* Use a slower and wider pace when walking.

* Keep your hands free instead of in your pockets if possible.

* Use handrails when going up and down stairways.

* Dress to stay warm, in layers, because the cold can make joints and muscles
stiffen which increases the likelihood of a slip.

If you do happen to fall, take your time getting up. Moving too quickly can
cause another fall. And take a moment to make sure you'’re not severely injured.
Once you know you’re OK, get up slowly using your knees and hands to brace
yourself. Lastly, notify your employer or supervisor that you fell. This will give
them the opportunity to correct the fall hazards and make sure you are truly OK.

Bad weather increases the chances of slipping, tripping and falling. But if you
stay alert and move cautiously, you’ll get through the weather unscathed. 4
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Turn to

Core & Main Supply
for Your Municipal
Sewer & Water Needs

NATIONAL REACH.
LOCAL EXPERTISE.

Core & Main Supply is a leading distributor for dechlorination tablets and diffusers, hydrant flushing equipment,
and other products you need to maintain high-quality water in your systems.

With 320+ branches nationwide and 24/7 online access to high-quality supplies for the lab, plant, and field,
Core & Main Supply helps keep your municipal operations running smoothly.

Remember!
Flush hydrants bi-annually to
reduce the nasty residue and

build-up in pipes that can threaten
your water quality!

Need help ordering or have questions about our services? Get in touch with our team of experts.
[=]{¥t 1-888-885-2673 support.supply@coreandmain.com supply.coreandmain.com
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PROMOTING TAP WATER

California utility demonstrates the high quality of tap water with
bottle fill stations in local schools and community centers

By Sandra Buettner

astern Municipal Water District created water bottle fill stations for its schools

and community gathering places to promote its tap water.

The staft, with support from the board of directors for the utility in Per-
ris, California, came up with the idea in 2014 because some residents had nega-
tive perceptions of tap water versus bottled water.

“A lot of people are not educated on where their
water is coming from,” says Amanda Fine, public affairs
manager. ““They assume bottled water is better when in
reality many bottled water producers get their water

“Our mission is to serve
our community today and
tomorrow.”

We invite readers to offer
ideas for this regular column,
designed to help municipal and
utility managers deal with day-to-
day people issues like motivation,
team building, recognition and
interpersonal relationships.

Feel free to share your secrets
for building and maintaining a
cohesive, productive team. Or
ask a question about a specific
issue on which you would like
advice. Call editor Luke Laggis

at 800-257-7222, or email
editor@mswmag.com.

Rules of engagement

The bottle fill station program was promoted through flyers, park districts
and the utility’s website, but mostly through word of mouth. On the website dur-
ing late summer, the district sends a notice that school will soon start and that
parents are reminded to pack their children’s reusable
water bottles.

The fill stations help promote tap water quality, envi-
ronmental stewardship and reusable water bottles. There
are 126 water fill stations in the community, 115 of them

from entities like us.”

Amanda Fine

The district provides drinking water, wastewater
treatment and recycled water to nearly 1 million peo-
ple within a 558-square-mile service area in western Riverside County. In addi-
tion to water filtration, the utility treats 43 mgd of wastewater per day arriving
through more than 1,800 miles of sewer pipeline.

Students and staff at schools can stay hydrated with cold tap water from newly installed water bottle filling

stations like this one provided by Eastern Municipal Water District.

at schools. Other locations include libraries, park depart-
ments, community centers and county agencies. The
recipients are encouraged to place them in highly visi-
ble spots protected from the elements.

“Our mission is to serve our community today and tomorrow,” says Fine.
“What a better way to promote accessibility and availability of clean, reliable tap
water than to support our schools and public community centers by placing fill
stations at these sites?”

Only one unit is supplied and installed
free of charge. If a school or community
center wants another unit, the utility deliv-
ers it, but the recipient must install and main-

tain it.

- To qualify for a unit, the site must be

| o B d 1_ " 2 I”‘J
‘o i :E. 1
el Water Bottle Fill Station

located within the utility’s service area. The

recipient must agree to a co-branded sign

-

. with its own and the utility’s logo and must

5| ,"_Qt g r

maintain the unit and signage for at least five

years. The sign contains the words “Quality,

Reliability and Value,” with an icon repre-

senting each word.

o

& [hhnnl

EI-‘) AD 024 ‘ 9.CO

Fill facts

The units come in single or bi-level con-
» figurations. A counter on the unit ticks higher
to indicate how many plastic bottles are saved.
Every time a user fills up with 16.9 ounces
(the amount in a half-liter disposable bottle),

the counter goes up one tick.
Traffic to the units ebbs and flows depend-
ML ing on whether school is in session. As of
2019, the 126 units had kept 500,000 plastic
water bottles from going to landfills. The units
contain a chiller to dispense cold tap water.
They are compliant with the Americans with


mailto:editor@mswmag.com

Disabilities Act. They have a rapid fill rate of 1 to 1.5 gpm, and their stainless
steel exteriors are easy to clean. The utility website shows the locations of all the
fill stations.

Mobile hydration

Besides the fill stations, the district has a water fill van known as the Hydra-
tion Station. It stated as a multifaucet fill station deployed at exhibit booths. Later
it became a van that pulls up to events within the eight cities and the unincor-
porated areas in the service territory.

The van is deployed at events including Library Day, grand openings,
spring and fall festivals, and other community events. It has a chiller and a
water tank but also can be connected to a tap water source to maximize the
supply. The van has its own generator that charges a battery bank, which runs
all van’s accessories.

District workers staff the unit and provide literature and information to attend-
ees about tap water and how the van and water fill stations are saving disposable
bottles from being landfilled. Most attendees bring reusable bottles and fill up at
the events, but for those who don’t have one, the utility provides paper cups made
of material that can be composted or recycled.

Once the van started going to multiple events, people began asking if their
pets could get water. Some bring collapsible water bowls clipped to dogs’ leashes;
if they don’t have one, the utility supplies them.

“The Hydration Station and the water fill stations are increasingly popular
with the public and our residents,” says Fine. “They are becoming educated on

how great our tap water is.” 4
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The Eastern Municipal Water District’s Hydration Station van shows up to
provide water at public events.

Level or Flow =~ roo
What type of |

measurement are you
looking for?

 pulsar<* ] Bj-M _ Pulsar Measurementiprovides award=.
' winning industrial flowjandlevel monitoring

instruments that are favored worldwide due to
their reliability and'ease of use.

dBi Modbus (dBi-M6)

Visit pulsarmeasurement.com
to see our complete line of flow and level
instrumentation products.

i

TTFM 6.1 __--"

TTFM 6.1 Transit-Time Flow Meter

ulsar-

ASUREMENT
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NASSCO CORNER

NASSCO is located
at 5285 Westview
" Drive, Suite #202,
nassco  Frederick, MD 21703;
410-442-7473; www.nassco.org

Sheila Joy is executive director
of NASSCO. She can be reached

LEARNING MORE ABOUT STYRENE

NASSCO launches Phase 4 styrene emissions study
By Sheila Joy

ince the question of styrene safety first came to NASSCO’s attention nearly 10
years ago, NASSCO has been at the forefront of learning everything possible to
keep workers and communities safe. Since that time, we have funded three inde-
pendent studies (Phases 1-3) and are now preparing for Phase 4.

Phase 1, conducted by the Center for Underground Infrastructure Research and
Education at the University of Texas, Arlington, focused on a thorough publication
review of articles and papers on the topic of styrene used in the CIPP emissions pro-
cess. This study resulted in a report from CUIRE stating that previously published
reports were inconclusive.

Phase 2 then commenced. The Trenchless Technology Center at Louisiana Tech
University conducted field studies in various locations to evaluate air emissions from
polyester resin CIPP with steam cure. Based on the data collected, TTC made several
recommendations including wearing personal protective equipment at the time of the
initial opening of the liner transport truck; performing active air monitoring when
entering manholes (which is already an industry practice); and maintaining a 15-foot
perimeter around the exhaust manholes, with emission stacks being a minimum of six
feet in height.

Phase 3 continued the investigation with a study by TTC titled “Evaluation of
Styrene Emissions Associated with Various CIPP Coatings in Refrigerated Storage.”
TTC recommendations included safely entering a refrigerated truck with minimal
PPC only after doors are opened and styrene thresholds decline to below regulatory
agencies’ limits for the planned exposure of workers.

NASSCO believes there is still more to learn, and it is therefore funding a Phase
4 Study in partnership with Dr. Tom Iseley and his team at Purdue University. This
research initiative focuses on establishing the styrene discharge concentration in cure
water that may create bio-inhibition at publicly owned treatment plants. With a goal
of completing this by the end of 2024, the study will include a literature review of peer-
reviewed research; establishing laboratory inhibition standards; and refining recom-
mendations from NASSCO’s guideline titled “The Safe Use and Handling of Styrenated
Resins in the CIPP Process.”

To read the full reports, Phase 2 and 3 recommendations, and learn more about
styrene and other safety topics including PFAS and so much more, please visit nassco.

org/safety. 4
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OTHER CLASSES FORMING
Contact one of the trainers

listed above if you are
interested in having a class
at your facility or in your area.

TRAINING

38 April 2024

mswmag.com

Get the EDge

at director@nassco.org.

Training and Continuing Education Courses

PACP Training

April 8,8 a.m. EST

Virtual

Includes PACP, LACP, MACP
Trainer: Michael Lukas

April 16, 8 a.m. EST

Charles County, Maryland
Includes PACP, LACP, MACP
Trainer: Jim Harris

April 16, 8 a.m. CST

Virtual

Includes PACP, LACP, MACP
Trainer: Bryan Ballard

April 22, 8 a.m. CST

Virtual

Includes PACP, LACP, MACP
Trainer: Jim Harris

April 24, 8 a.m. PST

Virtual

Includes PACP, LACP, MACP
Trainer: Brandon Conley

April 30, 8 a.m. MST

Virtual

Includes PACP, LACP, MACP
Trainer: Michael Lukas

April 30, 8 a.m. MST

Virtual

Includes PACP, LACP, MACP
Trainer: Bryan Ballard

May 1, 8 a.m. MST

Virtual

Includes PACP, LACP, MACP
Trainer: Brandon Conley

May 7, 8 a.m. CST

Virtual

Includes PACP, LACP, MACP
Trainer: Jim Harris

May 21, 8 a.m. MST

Virtual

Includes PACP, LACP, MACP
Trainer: Michael Lukas

June 5, 8 a.m. MST

Virtual

Includes PACP, LACP, MACP
Trainer: Michael Lukas

ITCP Training

May 7, 8 a.m. CST
Kansas City, Missouri
Includes ITCP-MR
Trainer: Tim Back

May 9, 8 a.m. CST
Kansas City, Missouri
Includes ITCP-CIPP
Trainer: Michael Lukas

May 14, 8 a.m. CST
Virtual

Includes ITCP-MR
Trainer: Tim Back

May 29, 8 a.m. CST
Virtual

Includes ITCP-CIPP
Trainer: Lou Krch

August 15, 8 a.m. EST
Virtual

Includes ITCP-CIPP
Trainer: Lou Krch

August 20, 8 a.m. MST
Helena, Montana
Includes ITCP-CIPP
Trainer: Rocky Capehart

August 22, 8 a.m. MST
Helena, Montana
Includes ITCP-MR
Trainer: Rocky Capehart
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LET MACHINES HELP YOU PROCESS AND DETERMINE

CRITICAL INFRASTRUCTURE

GraniteNet Software is the turn-key Cloud-based platform for public works condition assessment and proactive decision making!

ranite

SSET INSPECTION / DECISION SUPPORT SOF

Al & DEFECT CODING
CUES CLOUD AS-A-SERVICE

ASSET
MANAGEMENT

Cityworks ﬁ
Partner Network )

Sync data
through the
Internet

to the Cloud

=3

MOBILE

'_{SPECTIONS

FIELD INSPECTIONS

PERFORM & VIEW INSPECTIONS /
REVIEW TASKS

MANAGE OFFICE TASKS &
EDIT INSPECTIONS

CUES Cloud....fusing Al and Cloud Computing for
83 CUES 7 powered by aws
cl C U E S % powere y > what to fix and which method to use

Ask for a demo! http://gnet.us.com

800.327.7791 | salesinfo@cuesinc.com | www.cuesinc.com
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HYDROEXCAVATION AND
INDUSTRIAL JET/VAC SERVICES

Hydroexcavation Equipment and Supplies

Dynablast Pratissoli KTX28A

Pratissoli KTX28A direct-drive water pump pack-
ages, distributed by Dynablast, offer 18.4 gpm at 2,900
pst at 1,450 rpm. They have a 30 mm male shaft, a
420 stainless steel manifold for protection from cavi-
tation and run dry seals with Kevlar Graphite rope.
They are built into a compact mini skid design with a
KTR coupler with purple spider in between. They fit
onto a SAE B flange with any 1-inch keyed shaft hydraulic motor of choice.

905-867-4642; www.dynablast.ca
Enz USA Hydro X

The Hydro X nozzle from Enz USA is available p
in 3/8-inch NPT or 1/2-inch connecting threads, andit
can function at up to 5,000 psi with flow as low as 8
quick and easy maintenance, a repair kit is available.
Due to the nozzle’s simplicity, repairs can be made quickly and efficiently in the
field with little downtime. For the operator’s safety, a plastic cover provides pro-
tection against harsh and sensitive environments. 888-369-8721; www.enz.com
Hydra-Flex Ripsaw HD

The Ripsaw HD from Hydra-Flex is designed for
the hydroexcavation industry to make potholing and
ticles flow along one smooth path to create an efficient and powerful impact force.
Built with heavy-duty coating, stainless steel housing, and tungsten carbide wear

gpm. It combines a powerful, oscillating water jet with
a high debris removal rate. A tungsten carbide front jet
ensures a longer life than ceramic jets can offer. For

digging easy. The O-degree front stream rotates at an
18-degree cone of coverage, creating optimal angles to
get jobs done quicker while using less water. It utilizes
flow-straightening technology to ensure all water par-

surfaces, its long-lasting, premium components stand tall against frost, shale, rocky
soil and more. Its coating is nonconductive, which provides extra safety for both
users and underground utilities. It is designed to be repairable — not replace-
able — to extend the nozzle’s life so you’re back up and running in just 10 min-
utes. 952-808-3640; www.hydraflexinc.com

RNV Hydrovac2

The RNV Hydrovac2 can be placed on an RNV-
approved 6-cubic-foot steel construction-grade wheelbar-
row to create a portable hydrovac. It can vacuum down
vertically to 12 feet to convey effluent sludge, sand and small |
aggregate. It can be combined with a pressure washer or
air spade for another excavation solution. The unit weighs
42 pounds, requires a 120-vac 15-amp power outlet and will

(AP

run on a 2,200-watt generator or inverter.

607-786-2139; www.rnvac.com
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Hydroexcavation Trucks/Trailers

Ditch Witch Warlock W12

The Warlock W12 from Ditch Witch is
a PTO-driven vacuum excavator that offers
dual 600-gallon saddle tanks and a 12-cubic-
yard debris tank, bringing increased capacity
and performance to the job site. Available with
a 5,000 cfm blower and 27 inches Hg of vacuum power, it helps operators take

on bigger jobs and maximize job site uptime.
580-336-4402; www.ditchwitch.com

GapVax HV33

Designed to safely transport water and debris
in urban areas, the GapVax HV33 is shorter, smaller
and more compact than its predecessor. It is 30 feet
long overall on a medium-duty chassis and includes
a 600-gallon water tank, 6-cubic-yard debris body,

6- or 8-inch top-mounted telescoping boom with a
14- to 17.5-foot reach, 4,000 cfm power and an inverted, full-opening tailgate.
888-442-7829; www.gapvax.com

Haaker Equipment TRUVAC Paradigm

The TRUVAC Paradigm subcompact vac-
uum excavator, distributed by Haaker Equip-
ment, lets you excavate around utilities with the
utmost safety and efficiency. It boasts unmatched
versatility with its compact design for easy maneu-
verability and Park-N-Dig quick setup design that
allows operators to flip a single switch to begin operations. Operational accessi-
bility features include a 675-gallon spoils tank. No CDL is required to operate
this hydroexcavation truck. The extendable boom reaches to 14 feet, 6 inches and

offers 210-degree rotation for easy positioning in any conditions. It seamlessly
integrates hydroexcavation with vacuum technology so that you can protect your
underground utilities while digging effectively.

800-200-3432; www.haakerunderground.com

Hi-Vac X-13

Contractors, municipalities and utility service
providers depend on Hi-Vac X-13 hydroexcava-
tors to safely and efficiently trench for new sewer
and wastewater lines with minimal disturbance to

surrounding areas. They combine surgically pre-
cise hydroexcavating power with low-maintenance
components that help minimize downtime. Simple, intuitive controls and quick
access to all critical systems mean jobs get done faster. A 13-cubic-yard debris
tank, up to 24,500-pound payload capacity and 1,140-gallon freshwater capac-
ity help reduce the number of costly job site returns. Power is provided by a 5,800
cfm, 27-inch Hg high-performance blower and a run-dry water pump that deliv-
ers 20 gpm at 2,500 psi. The 360-degree, top-mounted boom provides full acces-
sibility in every direction, and a heavy-duty hydraulic vibrator provides fast and
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efficient unloading of the debris body. Designed for safe and easy operation, it
only requires a short learning curve. 800-752-2400; www.x-vac.com

HotJet USA Vacn Jet Series

The HotJet USA Vac’n Jet Series of vac-
uum trailer jetters are compact and specially engi-
neered to haul equipment and the spoils load,
perform hydroexcavation, and clean valve boxes,
storm drains and drain/sewer lines. They feature
hot and/or cold water operation with a choice of
engine options ranging from 23 to 70 hp and gas or diesel operation. They are
equipped with premium triplex pumps, a 500-gallon spoils tank, up to 440-gal-
lon water tanks, Gardner/Denver vac/blowers, a 4-ton hydraulic dump and a dual
filter centri-clean filter system. They can also be custom engineered and designed
to meet specifications. 800-624-8186; www.hotjetusa.com

Rival Hydrovac T7 Tandem and T10 _
The T7 Tandem from Rival Hydrovac was F‘L

designed primarily to be loaded with debris and .
drive within legislated road limits with most types
of debris on board. The unit comes standard with
a scale that reads real-time weights in the cab and
on the wireless remote. The T10 is built with the
same features and operating system, but with larger capacities and components.
It is for both utility and industrial work and is available in three chassis layouts
to meet weight restrictions in a given area. An air compressor option allows for
excavating with air when required, while a truck-mounted coring system allows
for removal of hard surfaces prior to nondestructive excavating.

403-550-7997; www.rivalhydrovac.com

Presvac Systems Hydrovac

The Presvac Systems Hydrovac is
designed for versatility and cold-weather oper-
ation with optional full compliance with U.S.
Department of Transportation specifications
for collection or transportation of hazardous
materials. The high-vacuum blower allows
extraction of all types of soils, gravel, rock, clay, water and silt material, with
knockout features in the debris tank to minimize carryover. Modular filtration
configured to blower size provides blower protection and minimal maintenance.
It comes with a heavy-duty, 8-inch boom that extends up to 25 feet with six-way
hydraulic power and wireless controls for all boom functions, a soft-start water
pump, vacuum breaker and truck engine speed.
800-387-7763; www.presvac.com

Super Products Mud Dog 700

Mud Dog 700 vacuum excavators from Super
Products are designed to meet the challenges of
compact, urban projects as well as large-scale exca-
vation projects. They offer a compact footprint for
excavation in urban environments while maximiz-
ing payload and maintaining the power and preci-
sion that larger units offer. The unit features a 7-yard debris body and 600-gallon
water tank. This model comes standard as a dump body with an electric vibra-
tor offering a 50-degree dump angle with the capability of dumping into a 48-inch
container. Additionally, it is equipped with a rear-mounted, extendable, 8-inch-
diameter boom that reaches 18 feet, has 270-degree rotation and pivots 10 degrees
downward, which minimizes job site restoration and eliminates traffic congestion
near roads. 800-837-9711; www.superproducts.com

PRODUCT FOCUS

Transway Systems Terra-Vex HV65
The Transway Systems Terra-Vex HV65 is
a single-operator unit capable of performing all
functions from a single remote control. The blower,
water tank, boiler, jetter system and wands are

housed in an insulated, sound-dampening enclo-
sure with thermostat-controlled heater. It includes
large, winter-friendly roll-up doors with ample storage. An onboard air compres-
sor is available. 800-263-4508; www.transwaysystems.com

TRUVAC APXX

The TRUVAC APXX hydroexcavator is built
with a variety of standard features to work reli-
ably in rugged climates and environments. It is
positioned to maximize payload and make time
on the job more profitable. Operator comfort is
addressed with a standard double-walled storage

cabinet that also shelters operators from the weather in cold climates. The quiet
operation of the venturi injection system on the Hibon blower provides sound
reduction technology for operators as they perform vacuum excavation applica-
tions. The 50-degree dumping debris body has a fully opening rear door and tank
vibrator for more efficient offloading. It is available in multiple sizes and is designed
for municipal, commercial and residential applications.

815-672-3171; www.truvac.com

Vac-Con X-Cavator

The X-Cavator hydrovac from Vac-
Con includes a cold-weather enclosure for
the water systems and control panel as well

as an interior area for operator seating and
workspace. Unit filtration is based on the
Titan combination machine, with a single-cyclone design and final cartridge-style
filter. The redesigned boom is lightweight and flexible, rotating 310 degrees around

~t

the unit and moving plus 45 degrees and minus 22 degrees vertically. The dura-
ble rubber hose material can withstand harsh environments, according to the
maker, and has a reach of 26 feet. 904-284-4200; www.vac-con.com

Industrial Vacuum Trucks

Guzzler Guzzcavator

The Guzzler Guzzcavator combines
the capabilities of an industrial vacuum
loader and a hydroexcavator, eliminating
the need for two separate machines. This
multipurpose machine boasts powerful
hydroexcavation with extended operation
time, a multiflow water system for precise control, and a telescoping boom for
greater reach. It’s easy to operate and maintain, saving time and money.

815-672-3171; www.guzzler.com

RAMVAC Vacuum Excavators by
Sewer Equipment Tempest

The Tempest industrial air mover from
RAMVAC Vacuum Excavators by Sewer
Equipment is capable of removing dry and
liquid materials over a long distance and

from great depths. This unit delivers max-
imum vacuum efficiency even in the toughest working conditions. While utiliz-
ing high suction from a 28 inches Hg, 5,500 cfm positive-displacement blower
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PRODUCT FOCUS

through an 8-inch system, this unit offers a self-discharging filter system that pro-
vides automatic interval cleaning of the filter house during vacuum operations.
This system significantly reduces the downtime associated with premature clean-
ing of the baghouse when the debris box is not full. It allows operators to keep
working, while recognizing maximum debris capacity. Additionally, its hydrau-
lically powered articulating extendable knuckleboom is exclusive in the market-
place. With 270-degree range of motion and 16-foot working length, this boom
hinges back and forth, providing maximum support of the vacuum tube for increased
operator ergonomics as well as cleaning efficiency.

888-477-7638; www.sewerequipment.com

Jet/Vac Combination Trucks/Trailers

Aryan Pumps combination machines
Combination sewer cleaning trucks from Aryan
Pumps include a hose cassette apparatus with a com-
bined arm to simplify hose storage. It holds continu-
ous lengths of 65 feet of suction hose, so there is no
need to couple hose extensions for deep suction. It

includes easy in-and-out functionality and comfortable
handling of the hose through the telescopic design of
the arm. It includes a roller track for smooth operation, and the wide reach of
the telescopic extension helps operators with vehicle parking flexibility. The unit
offers single-person suction and jetting operation from the rear side of the vehi-
cle. 248-464-8853; www.aryanpumps.com

SEWERGARD

ULTIMATE CORROSION PROTECTION
Field tested and proven for over 34+ years.

Wherever extensive corrosion conditions exist, the
SewerGard® 210 System
can offer long term asset protection.

info@sauereisen.com | sauereisen.com
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Bucher Municipal North America FIemee

FlexLine C120 and C60 combination H
sewer cleaners from Bucher Municipal
North America are used for preventive
cleaning, emergency cleaning of mains, sep-
tic and collection tanks, and hydroexcava-
tion. They offer 8- and 15-cubic-yard
capacities, 7.2 and 14.5 psi, a jetting hose reel with more than 492 feet of capac-
ity, a 5-inch suction hose with 7-foot extension, a hydraulic end cover that opens

upward to minimize obstructions on roads and sidewalks, two control panels
placed for easy operation, and a 5,100 psi at 5 gpm hydroexcavation pump.
704-658-1333; www.buchermunicipal.com

Vactor 2100i catch basin

The Vactor 2100i catch basin provides
all of the advantages of the traditional 21001,
but with an improved air-routing system that
provides an efficient air-flow path for both

the single-stage and dual-stage fan or a pos-
itive-displacement blower configuration for
maximum productivity. Ergonomic controls make it easy to operate and main-
tain. For those who want to expand capabilities beyond catch basin cleaning and
into vacuum excavation, a hydroexcavation package can be selected. Water sys-
tem and water heater options are available to enhance the hydroexcavation per-
formance. Features include Intuitouch one-touch controls, a Jet Rodder water
pump, a high-strength aluminum water tank, a quieter engine design and high
ground clearance. Options include water heaters and cold-weather features.

815-672-3171; www.vactor.com 4
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DEDICATED
TO DELIVERING
CONFIDENCE.

It all starts with a deep
understanding of your business.

Land improvement contractors lay the groundwork for our country’s
success. Something that important deserves the confidence that
comes with an insurance partner who truly knows your business
and how to support you best. Since 1917, BITCO has provided
customized insurance programs across the country, dedicated to
protecting you and delivering confidence day-in and day-out.

Get the service you deserve.
Visit BITCO.com to find a specialist agent near you.

It's your magazine.
TELL YOUR STORY.

At Municipal Sewer & Water,
we're looking for sewer and water
departments with an interesting story

to tell. If you'd like to share your story,

send us a note at editor@mswmag.com.

Yoot The hardest working sewer nozzles and root cutters, trusted by
f municipalities and contractors for over 25 years. Contact us
today and find out how we can help you.

use-usa  1-844-285-5770 UsB-USA.COM
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PRODUCT NEWS

Product
Spotlight

Glass-body sensors a strong fit
for municipal applications

By Craig Mandli

Choosing a sensor that is well-suited for your application can improve mea-
surement accuracy and extend sensor lifetime. That’s what makes glass-body
sensors such a strong fit for municipal water and wastewater applications. They
are designed to perform well in those unpredictable chemical environments
due to the naturally inert properties of glass.

Sensorex’s GT-Series glass-body PTFE-junction pH electrodes offer that
sought-after reliable performance in unpredictable chemical environments.
The inert properties of the glass bodies and PTFE junctions resist clogging and
coating for stable readings and minimal cleaning in most applications. Accord-
ing to Dominic O’Donnell, marketing director for Sensorex, models are avail-
able with DIN or VarioPin connectors.

“The GT-Series will work well in drinking water or wastewater applica-
tions, but also can be utilized in applications such as hydroponics, or indus-
trial water treatment,” he says. “Sensorex has over 50 years of experience in
the design and manufacture of pH electrodes, so you know you are getting
time-tested quality.”

The basic GT'100 models feature 120 mm insertion length and are avail-
able in single- or double-junction reference. They are designed to be easy to
use and perform reliably in applications such as hydroponics, gardening and

SPECIAL REPORT

Superior Signal 5E
FI_EX battery-powered
smoke blower

Superior Signal’s 5E FLEX bat-
tery-powered smoke blower is
designed for smoke-testing build-
ing plumbing and laterals to quickly
find faults, odors, leaks and inflow.
The 5E FLEX is compatible with
leading 18- to 20-volt tool batter-
ies utilizing a high-quality power

adapter. The 5E FLEX smoke

blower integrates with existing electric toolsets or can run off any 12- to

gy

24-volt DC power source. Smoke-testing is a cost-effective solution ideal for
hard-to-find faults in commercial, residential and municipal facilities. While
the 5E blower is popular for a variety of plumbing applications, it is also
particularly useful in testing sewer laterals, showing where a fault or leak
may occur on private property. Made in the USA, the 5E FLEX comes
with an 8-foot industrial-grade hose. Used with 1A or 2B Superior smoke
candles, it creates 4,000 or 8,000 cubic feet of smoke respectively. Superior
Smoke candles are also sold in convenient SealPac cans that extend shelf
life. 732-251-0800; www.superiorsignal.com/msflex
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education, with temperature ranges from 23 to 212 degrees F.

The advanced GT200 (120 mm insertion length) and GT300 (225 mm
insertion length) feature a double-junction, salt ring reference for enhanced sta-
bility over time. They can be supplied with built-in temperature elements, and
are designed for use at temperatures from 23 to 266 degrees F and pressures
from 0 to 6 bar. They are ideal for testing samples with high temperatures such
as those found in industrial wastewater. A double salt ring reference design
ensures constant reference concentration for increased stability over time.

“Having models available with built-in temperature sensors ensures the
temperature compensation required for accurate measurements in changing
conditions,” O’Donnell says. “In addition, having detachable cables with either
S8 or VarioPin connectors ensures broad compatibility with existing
installations.”

All models offer accurate and reliable measurements across the full pH scale
(0-14). They serve as an instantly ready, drop-in replacement for common 12
mm installations. 714-895-4344; www.sensorex.com

Pulsafeeder PulsaPro/440 chemical pump

When chemical injection processes demand
dependable and accurate delivery where space
is limited and reliability and convenience are
required, Pulsafeeder’s PulsaPro 7440 has the
compact size and features to make operation and
maintenance easier and faster. The large, easy-
to-view hydraulic diagnostic window provides
observation of oil condition and proper pump
operation saving time troubleshooting. Exter-
nally adjustable bypass valves protect the pump
from system over-pressurization and quickly adapt

to changing process conditions. The push-to-
purge button allows for on-demand removal of
air from pump hydraulics to avoid wasting energy
from ineflicient pump operation. When precise and accurate chemical delivery
matters the PulsaPro 7440 provides dosing accuracy of plus/minus 0.5% across
its operating range, whether the stroke length is set at full capacity or 10% of
maximum. It is available with flows up to 1,098 gph and pressures up to 3,200
psig. 583-292-8000; www.pulsafeeder.com
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StoneAge Sentinel OS2 technology controller

The Sentinel OS2 can lessen the
burden of training new operators
with its user-friendly setup and
enhanced user interface. And it takes
fewer technicians on the job with

5) SENTINEL

. r___:.;..[.
Sentinel OS2’s automated features

EENTINEL
like boundary clean and obstacle O sz
avoidance. The latest operating sys-
tem comes installed on all new Sen-
tinel-enabled systems, like the AutoBox 1L and AutoBox 3L. Along with the
simplified user interface, OS2 uses machine learning to become more intelligent

and accurate as it goes, so you can swap your setup time for cleaning time. The
controller now displays a real-time visual diagram of the tube sheet, enabling effi-
cient cleaning without requiring a direct line of sight. The OS2 can automati-
cally steer around plugged tubes and other obstructions during cleaning, preventing
equipment damage. 866-795-1586; www.stoneagetools.com

PRODUCT NEWS

Asahi/America J-Switch manual ball valve limit switch

Asahi/America introduced the new
J-Switch manual limit switch compatible
with Asahi/America’s Type-21/21a ball
valves and Type-23 Multiport ball valves.
The new limit switch is a low-cost man-
ual valve position indication solution.
Available in 1/2-; 3/4-, 1-, 1 1/2- and
2-inch sizes, the J-Switch features a com-
pact profile, direct mount, glass-filled

polypropylene enclosure that requires no

tools for simple field installation. The J-Switch also features up to 180 AC/DC
multivoltage capabilities, a corrosion-resistant, NEMA 4X enclosure and a cable
gland with 2-meter flying leads. It operates at up to 150 degrees F.
800-343-3618; www.asahi-america.com 4
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Matt Timberlake to lead United Felts

after Vortex acquisition

Matt Timberlake will assume the role of president at
United Felts following its acquisition by Vortex Compa-
nies. With over 30 years’ experience in the underground
utility sector, Timberlake brings extensive experience and
strategic acumen to lead United Felts, including Max-
Liner and FerraTex Solutions, into a future marked by
growth and success. He joined the Vortex executive team .
in 2019 after the acquisition of Ted Berry Co., his family Matt Timberlake
business. Timberlake previously served as the senior vice
president of shared services, and played a crucial role in enhancing effi-
ciency and transparency across product and service divisions.

Reline America launches new website, look and logo

Reline America launched its new website and updates to its branding
and product line. The new website features a user-friendly interface and
provides visitors with easy access to information about Reline America’s
products and services. In addition, the website also includes an educational
blog section where visitors can learn more about the latest trends and advance-
ments in the trenchless pipe rehabilitation industry. The blog will be regu-
larly updated with informative articles and resources to help customers
make informed decisions about their pipe rehabilitation needs. Along with
the new website, the company is also unveiling a fresh new look and logo.
The updated branding reflects the company’s commitment to innovation
and excellence in the industry.

S T&T Tacls, inc.
800-521-6893
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OBIC announces new promotions and new hire

Dustin Schlachter, CEO and chief vision-
ary officer of OBIC, announced several staff
updates. Michael Hoffmaster was promoted
to vice president of business development.
He previously served as director of business
development. Trey Hesselschwardt was also
promoted to director of corporate train-
ing. Hesselschwardt previously shared his
responsibilities between OBIC and
Advanced Rehabilitation Technology over-
seeing safety and certified installer train-
ing for many years. He will report directly to Dustin Schlachter.

Michael
Hoffmaster Hesselschwardt

Trey

Vanair strengthens product lineup with Grip Idle

Management acquisition

Vanair announced the successful acquisition of Grip Idle Management,
a company recognized for its technology in advanced vehicle engine idle
reduction. Vanair will integrate Grip Idle Management’s systems into its
comprehensive range of vehicle solutions, offering customers a broader
array of innovative products and features to improve efficiency and reduce
operational costs. Grip Idle Management, presently based in Ontario, Can-
ada, will be relocated to Vanair’s headquarters in Michigan City, Indiana.

ADS partners with Rainwater Management Systems

Advanced Drainage Systems has partnered with Rainwater Management
Systems to bring end-to-end stormwater treatment system solutions for com-
mercial and residential customers. ADS and RMS will use each other’s prod-
ucts for designing specialized solutions for customers across commercial,
residential, agricultural and infrastructure markets. Rainwater Management
Solutions, based in Roanoke, Virginia, is an industry-leading supplier, sys-
tem integrator and professional services firm, specializing in turnkey solu-
tions for water harvesting, management and reuse applications.

McElroy names Michael Grant new VP of operations

McElroy has hired Michael Grant as the company’s
new vice president of operations. He began his career
with Texas Instruments, developing CNC programs for
Department of Defense machined components. From
there, he branched into design, prototype and manu-
facturing engineering roles, where he took on various
leadership positions, including in aircraft manufactur-
ing, consumer home goods, and construction equip-
ment. MicGrant spent the last eight years with the Toro
Co., formerly known as Ditch Witch/The Charles
Machine Works, in Perry, Oklahoma. 4

Michael Grant
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Pressure Washers & Drain Jetting Equipment
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»8.2gpm @4000 psi »200' x 3/8" Jet Hose »8.2.gpm @ 4000 psi- »200' x 3/8" Jet Hose
»800 cc EFI on Manual Reel »800 cc EFI on Manual Reel
Honda Engine - Honda Engine

YA 8399 Plus Freight

4008H PowER UNIT

»8.2 gpm @ 4000 psi »400' x 3/8" Jet Hose
»800 cc EF on DC Powered Reel

Honda Engine -
YT A 14 T19 Plus Freight

3012H PowER UNIT

»12 gpm @ 3000 psi- »400' x 1/2" Jet Hose
»800 cc EFI on DC Powered Reel
Honda Engine

PR 513,159 Plus Freight

3012H COMPACT SKID

»12.gpm @ 3000 psi »400'x 1/2" Jet Hose
»800 cc EFI on DC Powered Reel
Honda Engine

T RS 14,579 Plus Freight

4008H COMPACT SKID

»8.2 gpm @ 4000 psi »400' x 3/8" Jet Hose
»800 cc EFI on DC Powered Reel
Honda Engine

T LS4 129 Plus Freight
| -"-:'-.'. JJ

VM4008H STB3012H STB4008H

»8.2 gpm @ 4000 psi »12 gpm @ 3000 psi
»690 cc »800 cc EFI
Honda Engine Honda Engine »50'x 3/8"Washdown
»50"x 3/8" Washdown »400'x 1/2" Jet Hose Hose on DC Reel
Hose on DC Reel on DC Reel

»8.2 gpm @ 4000 psi
»690 cc Honda Engine

All Jets Shown Come with Pulse Valve, 2 Jet Nozzles, Tool Box, Gloves,
Safety Glasses, Tip Cleaner, Tiger Tail, Wash Down Trigger Gun with Nozzles.

Building Drain and Sewer Equipment since 1981.

We Build Electric, Gas and Diesel powered models
up to 4000 psi, flows up to 40 gallons per minute.
Don't see exactly what you want. ...

We will custom build exactly what you want!

800-648-5011 | www.camspray.com | sales@camspray.com
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WORTH NOTING

PEOPLE/AWARDS

Wes Minder was hired as the county administrator for Platte County, Missouri.
Stormwater projects are among his many levels of experience in government roles.

Stuart Dykstra was promoted to water strategy leader for V3 Companies, a mul-
tidisciplinary consulting firm in Illinois. Dykstra has led numerous stormwater proj-
ects across the United States and internationally.

RainGrid Inc. (Ontario) and its founder, Kevin Mercer, received the Global
Model Green Technology Award at the Global Forum on Human Settlements. Rain-
Grid offers cities the technology, called Intelligent Rain Retention and Reuse, to divert
stormwater from a sewer system.

The CGommonwealth Finance Authority awarded Tredyffrin Township (Penn-
sylvania) $2.2 million to address stormwater drainage issues along Trout Creek.

CALENDAR

April 7-10
American Society of Civil Engineers Operation and Maintenance of Stormwater Control
Measures Conference, DoubleTree by Hilton, Austin, Texas. Visit asce.org.

April 8-11
Center for Watershed Protection National Watershed and Stormwater Conference,
InterContinental Kansas City At The Plaza, Kansas City, Missouri. Visit cwp.org.

April 9-12
Water Environment Federation Collection Systems and Stormwater Conference, Con-
necticut Convention Center, Hartford, Connecticut. Visit wef.org.

May 7-9
New York State Floodplain and Stormwater Managers Association, Queensbury Hotel,
Glens Falls.Visit nyfloods.org.

May 15-17

International Erosion Control Association / United States Environmental Protection
Agency Municipal Wet Weather Stormwater Conference, Auburn University, Alabama.
Visit ieca.org.

May 8-10
Ohio Stormwater Conference, Kalahari Convention Center; Sandusky, Ohio. Visit
ohioswa.com.

June 23-27
Association of State Floodplain Managers Annual Conference, Salt Palace Convention
Center; Salt Lake City.Visit floods.org.

August 27-29
StormCon 2024, Grand Sierra Resort and Casino, Reno, Nevada. Visit stormcon.com.

October 9-11
Southeast Stormwater Association Annual Conference, hotel TBA, Chattanooga, Tennes-
see. Visit seswa.org.

October 21-23
California Stormwater Quality Association Annual Conference, hotel TBA, Sacramento,
California. Visit casqa.org.

Municipal Sewer & Water invites your national, state or local association to post
notices and news items in this column. Send contributions to editor@mswmag.com.

What you learn on these pages can save your community *1,0005.
I¢'s all yours for — FREE.

Join 35,000 municipal and utility managers each month MUNICIPAL
who welcome MSW, for the unlimited value it brings them. e e —

Each issue will show younew techniques, tips on building a t‘wlj,\\ _[;I{
stronger staff, money-saving deals and much more. A

Don’t miss an issue! MSWmag.com
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JETTERS-TRAILER

The HotJetll® is a best-selling hot- and cold-
water drainline cleaner featuring a 35hp Van-
guard engine by Toyota and delivering 10gpm @
4,000psi that cleans drains up to 300’ and 12” in
diameter. The HotJet II® is American made using
nonproprietary parts for affordability and ease in
serviceability making its return on investment tru-
ly impressive. Prices subject to change. Financing
available.Contact us for current pricing and avail-
ability. 800-624-8186; sales@hotjetusa.com;
www.hotjetusa.com (MBM)

SERVICE/REPAIR

Dynamic Repairs - Inspection Camera Repairs:
48-hr. turn-around time. General Wire, Ratech,
Ridgid, Hathorn, Electric Eel, Gator Cams, Insight
Vision, Vision Intruders. Quality service on all
brands. Rental equipment available. For more
info, call Jack at 973-478-0893. Lodi, New Jer-
sey. www.dynamicrepairs.biz (MBM)

TV INSPECTION
Retirement sale:2021 Proteus sewer camera
system. Trailer mounted. Excellent condition
$75,000 Contact: Sandy srchen4@yahoo.com
for details and photos (M04)

NEED TRACTION? We make aftermarket grit-
ted/gripping pads for all chain-driven camera
transporters. Custom fabrication secured to a
high-quality, nickel-plated carbon-steel chain
that doesn’t stretch. Also have non-gritted pads,
wheels, and tires for all different brands. Pad

BUY
SELL
HIRE

samples upon request.

Pipe Tool Specialties LLC: 888-390-6794;
Fax 888-390-6670; pipetoolspecialties.com
or email pts4422lic@gmail.com (MBM)
CAMERA OPERATORS, STOP SPINNING YOUR
WHEELS IN GREASY PIPE! Aftermarket gritted
polymer wheels, steel carbide wheels, grit-
ted and treaded tracks, tow cables, kiel sticks
and more. Fitting Aries, CUES, Envirosight, Ibak,
Rausch, RST, Schwalm & IDTec. ORDER TODAY
at www.TruGritTraction.com; info@trugrit-
traction.com; 407-900-1091 (MBM)

SUBMIT
YOUR
CLASSIFIED
AD

ONLINE

at

www.mswmag.com

PROMOTE

FINDRIT-ECLASSIFIEDS!

In MSW magazine and on the web at MSWmag.com

Reach 30,000 dedicated each month in MSW!

 Uniquely designed to
make short work of big
sewer line headaches.

« Interchangeable heads.

e Use the chain rotor for

35", /2", 1" nozzles major obstructions and
come in kit form.  the cablelrotor for less
aggressive problems.

330.874.4300

Patented * Made in USA * www.rootrat.net

AMERICAN

JETTER.COM

51T Trailer Jetter Hot or Cold
20 GPM @ 4000 PSI
76 HP Kohler EFI
FREE Shipping/Delivery

58 Trailer Jetter Hot or Cold
10 GPM @ 4000 PSI
38 HP Kohler EFI
FREE Shipping/Delivery

866-944-3569

MARKETPLACE ADVERTISING

MANHOLE
SOLUTIONS

MANHOLE INFLOW PROTECTORS

Control Excess Rainwater Inflow and
Save Processing Costs

MANHOLE ODOR INSERTS
Solve Those Pesky Odor Complaints
Now with Saturation Indicator Sticker
Wastewater Systems,
Manufacturing Plants,
Breweries, Mines & More

866-NO-STINK
J 4 (866-667-8465)
simple Solutions " e
sales@industrialodorcontrol.com
IndustrialOdorControl.com

DOUR BEST SELLING DRAIN LINE JETTER
Lol s HED 'WITH A ;
HY DR CAVAT

Receive Email News Alerts At
MSWNMag.com/alerts

MUNICIPAL

SEWER&WATER
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7 hink oulside e box

Sign up to learn how MSW serves municipal decision-makers, sewer and water
directors, technicians, and private water and wastewater contractors who install,
inspect, maintain and rehabilitate sewer, water and stormwater infrastructures.

It's FREE.

_____________________________________________________________________________

SEND A FREE* SUBSCRIPTION OF MSW TO: MUNICILPAL

Contact Person

Company Name (optional)

Job Title (optional)

Address City
State/Province Zip/Postal Code

Phone Phone Extension (optional)
Fax Cell Phone (optional)
Email

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|
What services does your company provide (categories)? !
O Inspection n Infrastructure O Trucks n Rehab/Relining O Manholes O Flow Control ;
O Location/Detection O Cleaning O Stormwater O Education/Training O Safety i
1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

O Other

Which types of sewer, storm & water repair, maintenance & inspection do you perform monthly?
O Jetting n Manhole Rehabilitation O Treatment O Pipeline Rehabilitation & Relining
O TV Inspection O Repair/Replace Excavating O Vacuum Truck Service

What is approximate population of the area in which you provide service?
O 1-10,000 O 10,001-50,000 O 50,001-100,000 O 100,001-200,000
O 200,001-500,000 O 500,001+

How many vehicles do you currently have in service?
O15 0O6-10 O11-15 O16-20 O21+

What is your annual equipment budget?
O Under $50K O $51K-$100K O $101K-$200K O $201K-$300K O $301K-$400K
O $401K-$500K O $500K +

If municipal, what percentage of your sewer and/or water work is done by private contractor?

ONone O 1-20% O21-40% O 41-60% O 61-80% O 80%+

FAX this form to 715-350-8456
MAIL this form to COLE Publishing, P.O. Box 2707, Eagle River, W1 54521

*U.S., Canada and Mexico only

SUBSCRIBE ONLINE at www.mswmag.com MSW0424
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GapVax custom builds to meet YOUR needs. Industrial vacuum
equipment built FOR THE OPERATOR, BY THE OPERATOR.
Air movers, hydro excavators, combination jetvacs, recycle jetvacs,
trailer jetters, skid mounted vacuum units, parts and accessories -
we've got what you need! Give us a call today to request a demo
or speak with a sales manager!

Stay up to date with us on social to see where we’re going next!

= )

281-884-8658

888-442-7829
LA PORTE, TX GAPVA

X.COM JOHNSTOWN, PA



https://www.gapvax.com/

BIG CLEAN.
IN A COMPACT PACKAGE.

When there’s a dirty job to be done, trust the IMPACT sewer cleaner to do it without washing quality and safety
down the drain. Don't let its compact size fool you. The iIMPACT packs a wicked punch with features like:

* Modul-Flex® design to customize your ideal machine

¢ IntuiTouch® controls for precision, comfort and safety

* Non-CDL configurations available

* Safety interlocks, non-destructive e-stops and boom
and debris body alarms

e Convenient mid-ship water valve control station

* Pump configurations for your exact needs

* Performance-driven options and upgrades available

* Backed by service excellence and the support of the
industries strongest dealer network.

All this power, control and ease of operation is backed
by our commitment to keep you up and running with
operator training and Vactor's unmatched service
and support.

VACTOR %ﬁ

iMPACT

Visit Vactor.com to learn more.

© 2023 Vactor Manufacturing


https://www.vactor.com/



