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ESSENTIAL  
SERVICE PROVIDERS
System operators take on the role of front-line defenders  
of community health and safety

When we profiled the Regional Municipality of Wood Buffalo in 
northeastern Alberta, Canada, in the June 2015 issue of MSW, we 
had no way of knowing it would essentially burn to the ground 

less than a year later. 
Fort McMurray, Alberta, is the urban center of RMWB, and as I write 

this column in mid-May, it’s in flames. The hub of the Canadian oilsands 
has been wiped out. The whole city has been evacuated. The population 
has been reduced almost exclusively to firefighters and police. And the 
water system operators. 

According to local news reports, nine members of the water system crew 
stayed behind when everyone else was evacuated. They too were evacuated 
for a short time when flames surrounded the water treatment plant, but 
they returned hours later, determined to do whatever they could to keep 
the water flowing for firefighters. They wore dust masks and went about 

their business, according to a CBC News report, as fire ripped through trees 
50 feet from the plant, which was filled with thick smoke. 

Water is an essential service, and the team in Fort McMurray takes it to 
heart, but it’s not the only utility crew that has put the health and safety of 
its community above all else. 

The City of Napa (California) Water Division has dealt with Mother 
Nature’s devastating blows, too. The utility, profiled in this issue of MSW, 
was hit hard when the magnitude 6.0 South Napa earthquake struck on a 
Sunday morning in August 2014.  

The epicenter of the quake was in a canyon outside town, but of the 
local communities, Napa was hit hardest. Streets opened up. Pipes rup-
tured. Within just a few hours, well over a hundred leaks were reported. To 
avoid water contamination, the treatment plants were ramped up from 18 
to 32 mgd to feed the leaks and maintain positive pressure. 

By Monday morning, crews from the California Water/Wastewater Agency 
Response Network and other mutual aid utilities were arriving to help. Even 
as leaks were being fixed, new leaks began to surface. But with crews going 
nonstop, 120 leaks were repaired in a single week, and exhausted Napa 
crews finally took a break on the next Sunday. 

Just an hour west, on the edge of San Francisco Bay, the Richmond 
Municipal Sewer District’s battle against the forces of nature has been less 
dramatic but equally important. The utility, also profiled this month, has 
been fighting direct tidal inflow, groundwater infiltration from tidal satu-
ration, stormwater inflow from connections between stormwater sources 
(downspouts and sumps) and the sewer system, and rainfall-dependent 
infiltration. 

Your community may not border any sensitive waterways. Maybe you’ve 
never felt even the slightest tremor or caught a whiff of smoke blowing 
through the trees, but there are lessons to be learned in all these stories — 
lessons on preparedness, resilience, fortitude and success. Understanding 
how these utilities have dealt with their issues might help you guide your 
utility through something similar, or it might help you apply the same 
approach to an entirely different situation. 

Regardless of how or when, I hope these stories can help you.
Enjoy this month’s issue. F

FROM THE EDITOR
Luke Laggis

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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Congrats,  
Sewer U  
Graduate!
Educating the public is an important part of any utility’s public relations 
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take a crash course in wastewater management through a new program 
called “Sewer U.” Find out what the course covers and how it’s changing 
public perception. mswmag.com/featured

PUBLIC AWAR EN E SS

Skilled Staffers  
Put Talents on Display
It’s not always easy for Northwestern Water 
and Sewer District employees to explain what 
they do for a living. With that in mind, the 
agency used its annual open house in Bowl-
ing Green, Ohio, to host an operations chal-
lenge where water and sewer workers got the 
unique opportunity to showcase their talents 
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experience they won’t soon forget. mswmag.
com/featured
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This is a legacy project — one that benefits 
so many people today, tomorrow and for gener-
ations to come. It’s one of the most important 
projects many of us will ever work on. 
—   Historic Water Delivery System Goes Online  

mswmag.com/featured
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POPUL ATION BOOM

Denver Seeks  
Sustainable Water Solutions
The Mile High City has its fair share of water-related chal-
lenges to contend with as it envisions a future filled with 
more Coloradans. Denver Water is on the forefront of that 
battle, and a proactive multipronged approach will help the 
state’s oldest and largest water supplier meet the needs of its 
customers for decades to come. mswmag.com/featured
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Richmond, California, enjoys 32 miles of 
coastline, the most of any city in the San 
Francisco Bay Area, but this geography 

has its downside. 
“During heavy or prolonged rain events, our 

treatment plant flow can increase from 5 mgd to 
40 mgd,” says Dan Duffield, source control inspec-
tor for the Richmond Municipal Sewer District. 

The I&I comes from direct tidal inflow in the 
southern basin near the Bay, groundwater infil-

tration from tidal saturation, storm runoff inflow 
from connections between stormwater sources 
(downspouts and sumps) and the sewer system, 
and rainfall-dependent infiltration. Many Bay Area 
communities experience similar issues.

“The goal of our sewer collections system mas-
ter plan is to eliminate SSOs during conditions 
up to a 10-year 24-hour storm event,” Duffield 
adds. “That equates to 4.2 inches of rain in 24 
hours, and could send 70 mgd to the plant. As 

our collections system is repaired and I&I is 
reduced, that reduction will be the measure of 
our success.”

Baykeeper agreement

In 2002, the district contracted with Veolia 
North America (formerly U.S. Filter), a provider 
of environmental services in cleaning, energy, 
waste and water. Beginning in September 2014, 
Veolia now runs the treatment plant and collec-

Source Control Inspector Dan Duffield (left)  
and George Elaro of Infrastructure Engineering 
Corporation monitor operations at the wet 
weather storage facility at the City of Richmond 
(California) Water Pollution Control Plant. 
(Photography by Lezlie Sterling)

FOCUS: SEWER

KEEPING I&I  
AT BAY
Richmond Municipal Sewer District sets an example with its work  
to reduce SSOs and protect San Francisco Bay
By Dan Heim

(continued)
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tions system. It was an auspicious start 
to I&I management, but more was 
soon to be needed. 

The original master plan was 
conceived in 2006, when RMSD 
entered into an agreement with San 
Francisco Baykeeper, an NGO 
founded in 1989 to protect water 
quality in the Bay Area. Baykeeper 
wields considerable power with 
extensive grass-roots support — and it was threat-
ening a lawsuit. 

“That was a controversial time,” recalls Rich-
mond Mayor Tom Butt. “I’ve always supported the 
Clean Water Act, knew we had some problems, 
and wanted to do what was right for the Bay. And 
the law was on Baykeeper’s side. The EPA counts 
on local organizations to do their enforcement, 
so that’s where Baykeeper came in.” 

As a result of this agreement, RMSD was 
required to reduce SSOs by 90 percent by 2016, 
and to eliminate overflows into the Bay from their 
two engineered overflow weirs. The 5-million-gal-
lon wet weather storage facility (see sidebar) was 
also a result of this agreement. 

The two weirs separate the sanitary and storm-
water systems. During high tide and associated 
rain events, the stormwater system often backs 
up. This can result in flow discharging into the 
sanitary system at rates exceeding 200,000 gph, 
or cause untreated sewage to enter the stormwa-
ter system, which then goes out into the Bay.

Keeping tabs on I&I

In 2010, West Yost Associates was retained to 
complete a wastewater collections system master 
plan, delivered in 2011. In 2012, the city con-
tracted with Infrastructure Engineering Corpo-
ration to monitor flows at the two overflow weirs, 
as well as other locations in the system. 

PROFILE:
Richmond (California)  
Municipal Sewer District

CUSTOMERS:
68,000 (70 percent residential,  
20 percent commercial, 10 percent 
industrial)

SERVICE AREA: 
33.7 square miles

POPULATION DENSITY:
2,018 per square mile

INFRASTRUCTURE: 
187 miles of 4- to 66-inch pipe  
(60 percent 6-inch or less),  
one treatment plant (capacity 16 mgd), 
2,637 active manholes, 14 lift stations

ANNUAL BUDGET: 
$12 million capital, $8 million operational

EMPLOYEES: 
22 (treatment plant),  
10 (collections system)

AVERAGE PRECIPITATION: 
25.4 inches per year over current  
four-year drought cycle

WEBSITE: 
www.ci.richmond.ca.us 

“I’ve always supported the Clean Water 
Act, knew we had some problems, and 

wanted to do what was right for the Bay.”
– Tom Butt

Dan Duffield (left) and George Elaro 
review SCADA information at the 
City of Richmond Water Pollution 
Control Plant, shown above.

(continued)

When jet/vac versatility counts,
count on a proven performer
No other jet/vac combination sewer cleaner can 
compare with the proven performance advantages 
of Vacall’s AllJetVac models, with reliable positive 
displacement power. More vacuum power 
up to 27" hg. More jetting power up to 
120 gpm. Simplified operation. Lifetime 
warranties on aluminum water tanks and 
optional galvanized debris tanks. Standard 
AllSmartFlow smart controls. Single-engine 
savings on fuel, maintenance and emissions.  
And host of options including a new water 
recycling system. Best of all, each model is designed, 
built and supported with legendary Gradall quality.

Call 800-382-8302 to learn why nothing works like a Vacall.
NEW 
Water Recycling Option

POSITIVE
SOLUTION

VACALL.com/AJV
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“We installed flow monitors on the weirs,” 
says IEC project manager George Elaro. “Now, if 
we get close to an overflow on either the sanitary 
or stormwater pipelines, an alarm is triggered. 
The I&I is dependent on both rain intensity and 
tidal events. So tracking rain gauge data and 
NOAA tidal data is very important to us.” 

During a storm event, when the influent flow 
rate exceeds 22 mgd, wastewater flow is diverted 
to two basins with a capacity of 1.8 million gal-

lons. “When those basins are full, a ‘blending 
event’ occurs,” says operations supervisor Russ 
Clifton. “Primary treated wastewater is sent to 
chlorine contact basins and discharged to the 
Bay. If the flow reaches 40 mgd, then wastewater 
is diverted to our 5-million-gallon wet weather 
storage facility. That shaves the peaks off extreme 
flows during heavy rain events.” 

In 2014, IEC contracted with FlowWorks to 
host the flow data on their servers. This allows 
RMSD staff to view the data on a near-real-time 
basis during storm events. Initially, FlowWorks 
supplemented the monitoring of plant data such 
as influent and effluent flow rates, wet well level, 
and the time, duration and volume of bypass or 
diverted wastewater. 

FlowWorks now incorporates data from the 
flow monitors, a rain gauge, NOAA tidal charts, 
and SCADA output from the treatment plant. 
What RMSD gets is a real-time graph incorporat-
ing all that information. With this data, the oper-
ations staff gets a better picture of a storm’s impact 
on their system. 

“The goal is to utilize more real-time data, as 
well as historical trend data, when making oper-

ational decisions at the plant,” Duffield says. “The 
data also guides planning capital improvements 
to our infrastructure. A peripheral benefit is that 
FlowWorks allows multiple users access from any 
location with an internet connection.”

Lateral program

RMSD also initiated a residential sewer lat-
eral inspection program in 2006. All property 
owners must obtain a Certificate of Lateral Com-
pliance at the time and in the manner required 
by the Richmond Municipal Code. That includes:

• Title transfers
•  Subdivision of properties containing one 

or more structures
•  Remodels adding two or more sanitary 

plumbing fixtures 
“On a first-come, first-served basis, the city 

will reimburse residents 50 percent of the cost of 
the lowest bid submitted,” says Mary Phelps, RMSD 
source control inspector. “Three bids are required, 
and reimbursement can be up to $3,000, but the 
program is ultimately subject to our annual bud-
get of $100,000.” 

The district subsequently approached 30 major 

STORING STORMS  
FOR FUTURE FLOW 

Even a “normal” rainstorm can 
dump a lot of water on the San 
Francisco Bay Area. The Richmond 
Municipal Sewer District recently 
invested $18 million in a storage 
system to hold much of that water, and 
keep it out of their treatment plant. 

It was pushed on an aggressive 
timeline. The district used a design-
build approach to facilitate the 
project. Carollo Engineers, the city’s 
design-build contractor, prepared a 
number of construction packages that 
were publicly bid to ensure the lowest 
cost for the project. Construction 
began in June 2014. 

The RMSD wet weather storage 
facility, completed in September 2015, 
has a 5-million-gallon capacity. During 
a rain event, wastewater is diverted 
when the flow at the treatment plant 
exceeds 40 mgd. When the plant 
returns to a normal flow rate, water 
held in the facility is directed to the 
plant’s influent lines for treatment. 

The system includes a diversion 
box, pump station, pipeline and an 
above-ground circular prestressed 
concrete tank approximately 150 feet 
in diameter and 53 feet tall. The tank 
is located near the treatment plant. It 
is covered for odor containment, to 
reduce algae growth and keep out 
insects and birds.

“We’ve engineered the system for 
a 10-year 24-hour storm event,” says 
Aaron Winer, project manager for 
Veolia North America (contracted by 
RMSD). “To date, we have not 
exceeded that capacity.”

“The goal is to utilize more real-time data, as well as historical trend data, 
when making operational decisions at the plant. The data also guides 

planning capital improvements to our infrastructure.”
– Dan Duffield

Dan Duffield looks over drawings in the Richmond Utilities Department planning room.

industrial facilities in the southern basin near the 
Bay to evaluate and replace their antiquated pri-
vate sewer systems. Many of them had been installed 
before 1970. Tidal infiltration in this area was caus-
ing sewer capacity issues. This effort, along with 
targeted point repairs, resulted in a significant 
reduction of inflow at the treatment plant — from 
7 mgd to 5 mgd. The ongoing drought has also 
played a role in that reduction. 

“We’ve seen a big reduction in SSOs this year,” 
says Duffield. “In 2012, we had 47 SSOs. The Bay-
keeper limit was then 114. In 2015, we had 21. 
The Baykeeper goal is 16. We amended our lat-
eral ordinance in 2014, and now require prop-
erty owners to evaluate their laterals if the system 
is more than 15 years old.” 

Part of the master plan was to enact the ordi-
nances conferring RMSD the authority to require 
inspections. The City Council granted that power 
in 2006. RMSD now issues compliance certificates 
after vetting any inspection or new build. 

Of course, keeping point-source stormwater 
out of the system is also important, and some cus-
tomers are still diverting downspouts and sumps 
into the sewer lines. “We have a credit program 
that allows customers to save on their rates, and 
we require approved drainage plans on all new 
builds,” Phelps says. 

RMSD offers customers three-year credits of 
up to 50 percent on their stormwater rates for 
installation of rain gardens, vegetated filter strips, 
on-site storage (such as rain barrels and cisterns) 
and pervious pavement. It’s a popular program, 
promoted with bill inserts and featured promi-
nently on the RMSD website.

Strategies for success

Duffield says there are a few things worth 
noting from the district’s experience, includ-
ing the development and implementation of 
their master plan, and their lateral program 
with residential, commercial and industrial 
property owners. 

“The data is also a large part of our success. 
Doing all the monitoring and pulling it into a 
web-based platform like FlowWorks really helps 
us understand what our system is doing, and to 

make the right decisions.” 
Infrastructure Administrator Patrick Phalen 

notes that the process includes incorporating 
sewer lateral data into the GIS with existing maps, 
and requiring maps to be submitted for new 
sewer laterals. 

“We have the size, type and condition of pipes, 
manholes, clean-outs, lift stations, elevations, con-
nections to the public sewer system, as-built dia-
grams, historic documents, inspection videos and 
modeling software,” Phalen says. “It’s our geoda-
tabase repository.” 

RMSD operates a continuous collections sys-
tem inspection program, utilizing flow monitor-
ing, video inspection and situational smoke 
testing. The rough schedule is 10 percent of their 
system each year. Their service area is essentially 
“built out,” so they rarely need to incorporate 
additional infrastructure. 

“Here’s what it comes down to,” says Duffield. 
“We educate the public to treat their sewer later-
als like any other asset — it might not be as visi-
ble as the roof on your house, but if it’s leaking 
you still gotta fix it.” F

   
FEATURED PRODUCTS FROM:

Carollo  
Engineers, Inc.
800/523-5826
www.carollo.com
 

FlowWorks Inc.
206/859-6999
www.flowworks.com

Infrastructure  
Engineering Corporation
858/668-0757
www.iecorporation.com

Veolia Water  
Solutions & Technologies  
North America
312/552-2887
www.veoliawaterna.com
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TURNING 
PRESSURE 
INTO POWER
Hydroturbine system in source water pipe generates substantial electricity  
while serving the function of a pressure-reducing valve
By Doug Day

The Portland (Oregon) Water Bureau is 
using a different kind of hydropower to 
generate electricity, tapping the energy of 

water flowing through its pipes. Online since Janu-
ary 2015, four 50 kW hydrogenerators make enough 
electricity to power up to 150 homes for a year. 

The bureau installed a turbine system from 
Lucid Energy, also of Portland, as part of a $150 
million upgrade to its system. The 200 kW Lucid-
Pipe Power System will generate an average of 
1,100 MWh per year.

Dual function
Bill Kelly, Lucid president and CEO, says the 

four turbines are installed across 50 feet of a 
42-inch gravity-fed pipe that delivers 57 mgd from 
a new reservoir. “We were willing to finance it and 
take on the operation and maintenance, and we 

The Lucid Energy turbine system being 
used by the Portland Water Bureau meets 
international standards for use in potable 
water systems. (Photo Cathy Cheney, 
Portland Business Journal)

negotiated with Portland General Electric to buy 
the energy,” he says. 

Each turbine has five blades with a stainless 
steel shaft inside the pipe. The power compo-
nents (Siemens) are outside the pipe. The min-
imum flow requirements are 20 cfs at 40 psi. Each 
turbine reduces head pressure by just 1 to 5 psi. 
That allows them to be installed in series four 
diameters apart. 

For the water utility, the turbine system serves 
the same function as a pressure-reducing valve. 
“It operates upstream of the valve to take that 
energy they’re otherwise burning off through the 
valve and turning a turbine to produce electric-
ity,” says Kelly. The utility also benefits from sen-
sors in the turbine system that continuously 
monitor pressure and other metrics.

First of its kind
The Western Municipal Water District in Riv-

erside, California, has also installed a LucidPipe 
system, but the Portland project is the first in-
pipe hydropower installation to have a 20-year 
power purchase agreement, according to Kelly. 
In that time, it will generate about $2.5 million 
worth of renewable energy to pay for develop-
ment, installation and operations. 

“We welcomed the opportunity to explore the 
innovative use of a pipe delivering water to cre-
ate hydroelectric power as well,” says David Shaff, 
Portland Water Bureau administrator. “Water and 
energy are closely linked. The LucidPipe system 
enables us to contribute to generating electric-
ity for our community in a clean, low-cost and 
renewable way.” 

The entire project was funded by Harbour-
ton Alternative Energy and cost the city nothing. 
All the electricity is sold to the local utility, Port-
land General Electric, at 8 cents per kWh, with a 
4 percent annual escalation. Profits are shared 
by Harbourton and the Portland Water Bureau. 

After 20 years, the utility will have the right 
to own the system, which has a life expectancy 
of 40 years. At that time, the bureau could con-
tinue to sell the electricity or use it to power its 
own equipment. 

“Water and energy are closely 
linked. The LucidPipe system 

enables us to contribute to 
generating electricity for our 

community in a clean, low-cost 
and renewable way.” 

– David Shaff

The electrical generating systems were part of a Portland Water Bureau $150 million upgrade. 
Lucid Energy financed the installation and sells the electricity to the local utility, Portland 
General Electric. (Photo Sherri Kaven)
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“Water agencies are very interested in what 
we’re doing,” says Kelly. “They don’t have a lot of 
capital. They’re just trying to keep their infrastruc-
ture functional. That’s why we’ve had to innovate 
on the business model. There is a lot of private 
capital available that water agencies haven’t tapped. 

“Water agencies need to figure out how to 
monetize their single biggest asset, which is their 
pipes. We see LucidPipe as a tool they can use to 
work with large energy companies that have the 
know-how and also good balance sheets. Every-
body wants to be greener and cleaner, but how 

do you afford it?”

Proving the technology
Lucid is not the first company to develop such 

small hydroturbine products. Its in-pipe comes 
from an effort by three scientists to develop an 
efficient turbine to place in a river or stream. “What 
they found is that it’s very difficult to predict the 
flow of water in a river or stream,” Kelly says. 

“The head of our engineering group got the 
insight that if you took the turbine and put it 
inside a pipe, you’d be able to control the con-

ditions, predict the energy output and do it with-
out any environmental impact. It’s not 
weather-dependent. It’s a very predictable source 
of low-cost electricity.” 

Lucid took the idea to Northwest Pipe of Van-
couver, Washington, about five years ago. The 
two developed LucidPipe, which has systems for 
pipes 24 inches and up. “The challenge when 
you’re introducing a new product is that it’s hard 
to find people who want to be the first,” Kelly 
says. “Now we have two installations in the United 
States and are overwhelmed with the interest from 
around the world. In the future, we believe this 
will become a standard way that people manage 
water infrastructure.”

Why not more?
The company is working on turbines for use 

in small distribution pipes that could power local 
monitoring systems and distributed sensor net-
works. “Water agencies could have early warning 
systems about what is happening inside their infra-
structure and get real-time information about the 
quality of the water, where the water is going,” 
Kelly says. “We can help home in on where water 
is being lost so they can attack that problem 
directly.”

The LucidPipe products meet NSF/ANSI Stan-
dard 61 for use in potable water systems and are 
suitable for wastewater utilities and other large water 
users, such as industrial facilities and farm irriga-
tion systems. “The potential for the technology, I 
think, is quite large,” Kelly says. “There’s going to 
be an enormous investment in water infrastructure 
over the next 20 years, and using a system like this 
will enable water agencies to be more efficient about 
how they manage their pipelines.” F

LEFT: Four turbines were installed across 50 
feet of a 42-inch gravity-fed pipe, producing 
enough electricity to power up to 150 homes 
for a year. (Photo Sherri Kaven) ABOVE: The 
LucidPipe turbine requires flows of at least 20 
cfs at 40 psi. Each turbine also acts as a 
pressure reduction valve, reducing head 
pressure by 1 to 5 psi. (Photo Lucid Energy)
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THE HUMAN SIDE
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. 

A PRESCRIPTION 
FOR TOXIC TALK
Don’t let your workplace suffer from a bad case of employee negativity
By Ken Wysocky

Few workplaces are total negativity-free zones. Even the best places to 
work can suffer from the occasional corrosive effects generated by 
drama queens, whiners, gossipers and bullies. 

But all too often, managers go into denial mode when they encounter 
such behavior. They either don’t know how to confront the problem or fig-
ure that it’s just impossible to change people’s behavior and thus soldier 
on, which only makes other employees resentful about the lack of action. 
Or perhaps the problem employee is, ironically enough, a top performer, 
which gives the manager little motivation to confront the issues at hand. 

The end result? Good employees leave, unable to bear the toxic envi-
ronment created by a problem employee. Morale sinks. Productivity declines. 
And word gets around, which can derail an organization’s recruiting efforts. 

“Negativity is counterproductive in almost every way,” says Marie G. 
McIntyre, a nationally known management consultant, employee coach 
(www.yourofficecoach.com) and the author of Secrets to Winning at Office  
Politics: How to Achieve Your Goals and Increase Your Influence at Work. “The 
shame of it is that the employees that leave usually aren’t the negative ones. 
So the irony is that by not acting on the problem, you end up keeping just 
the complainers and whiners.”

Managers lack training
One of the biggest culprits in this vicious circle is managers that are ill-

equipped to handle problem employees for lack of training, or that are so 
weak-willed that they’d rather just avoid confrontation. “There are just too 
many wimpy managers out there,” McIntyre asserts. “They’re usually nice 
people, but they’re afraid to use the authority conferred by their position 
when they need to.” 

Some managers even inadvertently encourage further bad behavior. As 
evidence, McIntyre recalls a manager who complained to McIntyre that she 
often had to do the work of an employee who was a total on-the-job slacker; 
she was also upset because she couldn’t convince her boss that there was a 
problem. “Of course she couldn’t — all the work was still getting done,” 
McIntyre says. In another instance, a manager told her that he actually let 
a problem employee vehemently complain about various and sundry issues 
for 1 1/2 hours. 

“That only encourages someone to complain even more,” she points 
out. “You should always listen to your employees, but once you get tired of 
hearing them complain, you’ve probably been listening to them too long. 
You’ve got to figure out a better way to have a conversation.” 

To deal with negative employees, McIntyre suggests adopting six strat-
egies aimed at changing behaviors and creating a more positive workplace 
for other employees: 

• Stop rewarding behavior you don’t want. (See examples above.)
•  Address problems as they arise. If you don’t, odds are they’ll turn into 

something even worse. Moreover, failure to deal decisively with prob-
lem employees only weakens other employees’ faith in your manage-
rial skills.

•  Be a coach, not a critic. “Coaching is one of the most important skills 
a manager needs,” McIntyre says. “You’re responsible for getting results 
from employees, just as the coach of a sports team is responsible for 
getting results from players. But few people are born to do this — it 
usually requires training.”

•  Describe problem behaviors specifically. Just telling someone that 
they’re negative is too general; they may not know what that means, 
which prevents them from doing anything about the problem at hand. 
As such, it’s critical to provide specific examples as well as the result-
ing negative side effects.

•  Focus on the business angle. Don’t center the discussion on personal-
ities; that’s a no-win proposition. Instead, point out how certain behav-
iors hurt your utility — perhaps note how they damage relationships 
with customers, for example, or curtail teamwork and collaboration 
with colleagues.

•  Keep your cool. If you get angry or upset during a meeting, you’re act-
ing like a child, too. “You need to snip the wires to your hot buttons,” 
McIntyre suggests. “You need to act like an adult and deal with things 
in an adult manner. If they push your buttons and you react, you’ve 
lost control of the situation.”

Collaborative effort
Most of the above strategies can be employed during what’s known 

as a two-way problem-solving discussion. “It’s not a forum for criticizing 
or lecturing,” she explains. “It’s about sharing observations about what 
you’ve noticed and putting them in the context of business issues — 
don’t make it personal.” 

The meeting should include an explanation of what things have to 
change; setting clear expectations is critical. Then develop some strate-
gies that can be used to make things different going forward. It’s also 
essential for you and the problem employee to agree on these action 

steps as well as arrange follow-up meetings where you can discuss how 
things are progressing. 

“Follow-up is critical,” McIntyre says. “Too many managers view these 
coaching sessions as one-and-done things. But people just don’t change 
their behaviors that easily or quickly, so follow-up is essential.” Further-
more, a lack of follow-up may prompt the employee to think you don’t 
take the issue seriously, which removes any incentive to change. 

What if this strategy doesn’t work? Even closer supervision and more 
frequent coaching sessions may be required. And if things don’t improve 
after that, and the issues are serious enough that the person can’t get 
the job done and hampers colleagues from doing so, too, more drastic 
action is required. “Maybe they’re just not a good fit for the job,” McIntyre 
says. F
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SHAKEN,  
NOT DETERRED
Rapid response and cooperation with neighboring utilities helped  
Napa quickly restore water service after a major earthquake
By Peter Kenter

The magnitude 6.0 South Napa earthquake 
struck Northern California in 2014, kill-
ing one person, injuring 200, destabiliz-

ing hundreds of buildings, buckling pavement, 
shearing water pipes and damaging other criti-
cal water infrastructure. Despite the devastation, 
the City of Napa Water Division quickly rolled 
into action with the assistance of neighboring 
utilities to stabilize the system and restore ser-
vices — all within a week. 

“It’s an interesting town,” says Water Division 
General Manager Joy Eldredge, who has been 
with the utility since 2006. “It’s the largest com-
munity in Napa Valley and is only an hour’s drive 

from San Francisco, yet it’s surrounded by vine-
yards and has a rural feel.” 

The city’s water system harkens back to 1883 
and now incorporates 370 miles of pipe, nine 
pump stations, 12 storage tanks and three water 
treatment plants. 

The water delivery system consists of pipes 
ranging from 4 inches in diameter up to 42 inches 
for the largest transmission mains. They’re made 
of a variety of materials, including welded steel, 
cast iron, ductile iron, asbestos cement, reinforced 
concrete pipe and newer PVC. The oldest parts 
of the system are roughly 70 years old. 

The city derives its water from three sources, 

and also purchases recycled water from the Napa 
Sanitation District, an independent special dis-
trict that provides wastewater services to the city 
and other customers.

An emphasis on improvement
Most of Napa’s new development involves infill 

housing and subdivisions, so water system work 
tends to favor upsizing and improvement. In 2012, 
the utility replaced almost 7,500 feet of transmis-
sion main with 24-inch PVC. In 2013, the utility 
employed horizontal directional drilling to replace 
and upsize a number of under-highway mains to 
improve water circulation. 

“We experienced some aftershocks, and for the next six 
months we experienced another 120 leaks, most of 

them in the same area that was hardest hit. Our crews 
worked a lot of overtime right through Thanksgiving.”

– Joy Eldredge

The Edward I. Barwick Jamieson 
Canyon Water Treatment Plant in 
Napa, California.  (Photography by 
Lezlie Sterling) 
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(continued)

Wherever you need quick, safe and effective root control, RootX® 
has you covered. Because the same proven RootX® formulation 
trusted by scores of municipal sewer departments is also available 
for plumbing professionals in easy-to-use “shake and pour” jars. So 
whether you’re treating miles of city pipe, or just a residential line, 
RootX® is the right solution, right now.

ROOTS DON’T 
STAND A CHANCE.

whether you’re treating miles of city pipe, or just a residential line, 
RootX® is the right solution, right now.

To purchase RootX®, or to learn more, 
visit www.RootX.com, or talk to your 
RootX® representative at 1-800-844-4974.

THE RIGHT SOLUTION. 
RIGHT NOW.

RootX_CleanerGuide.indd   1 6/7/16   11:45 AM



SHAKEN,  
NOT DETERRED
Rapid response and cooperation with neighboring utilities helped  
Napa quickly restore water service after a major earthquake
By Peter Kenter

The magnitude 6.0 South Napa earthquake 
struck Northern California in 2014, kill-
ing one person, injuring 200, destabiliz-

ing hundreds of buildings, buckling pavement, 
shearing water pipes and damaging other criti-
cal water infrastructure. Despite the devastation, 
the City of Napa Water Division quickly rolled 
into action with the assistance of neighboring 
utilities to stabilize the system and restore ser-
vices — all within a week. 

“It’s an interesting town,” says Water Division 
General Manager Joy Eldredge, who has been 
with the utility since 2006. “It’s the largest com-
munity in Napa Valley and is only an hour’s drive 

from San Francisco, yet it’s surrounded by vine-
yards and has a rural feel.” 

The city’s water system harkens back to 1883 
and now incorporates 370 miles of pipe, nine 
pump stations, 12 storage tanks and three water 
treatment plants. 

The water delivery system consists of pipes 
ranging from 4 inches in diameter up to 42 inches 
for the largest transmission mains. They’re made 
of a variety of materials, including welded steel, 
cast iron, ductile iron, asbestos cement, reinforced 
concrete pipe and newer PVC. The oldest parts 
of the system are roughly 70 years old. 

The city derives its water from three sources, 

and also purchases recycled water from the Napa 
Sanitation District, an independent special dis-
trict that provides wastewater services to the city 
and other customers.

An emphasis on improvement
Most of Napa’s new development involves infill 

housing and subdivisions, so water system work 
tends to favor upsizing and improvement. In 2012, 
the utility replaced almost 7,500 feet of transmis-
sion main with 24-inch PVC. In 2013, the utility 
employed horizontal directional drilling to replace 
and upsize a number of under-highway mains to 
improve water circulation. 

“We experienced some aftershocks, and for the next six 
months we experienced another 120 leaks, most of 

them in the same area that was hardest hit. Our crews 
worked a lot of overtime right through Thanksgiving.”

– Joy Eldredge

The Edward I. Barwick Jamieson 
Canyon Water Treatment Plant in 
Napa, California.  (Photography by 
Lezlie Sterling) 

FOCUS: WATER

(continued)

Wherever you need quick, safe and effective root control, RootX® 
has you covered. Because the same proven RootX® formulation 
trusted by scores of municipal sewer departments is also available 
for plumbing professionals in easy-to-use “shake and pour” jars. So 
whether you’re treating miles of city pipe, or just a residential line, 
RootX® is the right solution, right now.

ROOTS DON’T 
STAND A CHANCE.

whether you’re treating miles of city pipe, or just a residential line, 
RootX® is the right solution, right now.

To purchase RootX®, or to learn more, 
visit www.RootX.com, or talk to your 
RootX® representative at 1-800-844-4974.

THE RIGHT SOLUTION. 
RIGHT NOW.

RootX_CleanerGuide.indd   1 6/7/16   11:45 AM



26     July 2016     mswmag.com

Although the effort is in its early stages, water 
system mapping is being gradually converted from 
AutoCAD using Esri ArcGIS as part of the city’s 
asset management plan. 

System maintenance represents a high prior-
ity. Although crew members use acoustic leak 
detectors to pinpoint water loss, leaks are usually 
easy to spot. 

“The pipes are buried between 3 and 5 feet 
belowground, the minimum coverage required 
to protect them,” says Eldredge. “At that depth 
and with dry soil, if there’s a leak, someone will 
report it quickly — either staff or citizens.” 

Distribution system crews handle most pipe 
repairs. They’re adept with anything from clamps, 
transmission couplings and sleeves to welding in 
larger sections of pipe to replace mains damaged 
by lateral fissures and splits.

The earthquake hits
Those skills proved valuable two years earlier 

when the earthquake turned the water system 
into a temporary sieve. The quake hit town on 
Sunday, Aug. 24, 2014, at 3:20 a.m. 

“The epicenter of the quake was out of town 

in American Canyon,” says Eldredge. “But the 
earthquake radiated and hit some geological for-
mations so that our community was hardest hit. 
It came up in the west side of town, opening up 
streets and creating two new faults.” 

Eldredge arrived at utility headquarters at 
about 6:45 a.m. Electrical service had been inter-
rupted and she required a flashlight to hunt 
through the darkness. 

“Our bookshelves were intact, but every book 
had been thrown on the floor,” she says. “Some-
where on the floor was the binder for our emer-
gency plan — although most of our planning was 
for floods, which occur every five to seven years.” 

Computers were removed from the office and 
set up at the designated emergency operations 
center at the utility’s corporate yard. Cellular and 
landlines were intact, although incoming calls 
sometimes overwhelmed city phone circuits. 

Quick inspection by utility crews revealed that 
all dams, water treatment facilities and transmis-
sion mains were operational.

Ramping up pressure
To avoid water contamination, the treatment 

plants were ramped up from 18 to 32 mgd to feed 
the leaks and maintain positive pressure. 

In some areas where the SCADA system was 
providing no feedback due to electrical outages, 

“Our bookshelves were intact, but every book had been thrown on the floor. 
Somewhere on the floor was the binder for our emergency plan.”

– Joy Eldredge
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Water Division
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Water Division engineering assistant 
Tonya Espinoza looks over plans on 
the conference room floor.
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crews also put boots to the ground to investigate. 
Crews found that the roof of the city’s million-
gallon Browns Valley water storage tank had been 

damaged by the shock, which had created 6-foot 
waves inside the tank. 

“The roof was made of corrugated metal and 
redwood support beams,” says 
Eldredge. “A wooden splinter 
became jammed in a valve, which 
was stuck in the open position, and 
the tank drained into the system in 
just a few hours.” 

Crews were also dispatched to 
provide a generator for one pump-
ing station affected by the power 
outage. 

“We wanted to be sure that a sec-
ond pumping station could take over 
if the generator failed,” says 
Eldredge. “We quickly outfitted it 
with variable-frequency drives so that 
it could effectively feed the zone if 
the first one failed.” 

Leak reports were being handled 
through a dedicated phone line. In 
a typical year, the utility experiences 
between 80 and 110 leaks. By 9 a.m. 
on Sunday, 120 had been reported. 

“The phone was ringing off the 
hook,” says Eldredge. “We were put-
ting leak reports onto a spreadsheet 
and trying to get street addresses 

because in some cases we were getting multiple 
reports of the same leak — the corner of Cypress 
and Mannering might be reported as two distinct 
leaks. We had everything plotted on a whiteboard, 
but realized that we needed to be closer to the 
action and sent staff into the field to determine 
how many breaks we were dealing with.” 

For much of Sunday, the utility prepared for 
the arrival of crews from the California Water/
Wastewater Agency Response Network (CalWARN) 
and other mutual aid utilities with which Napa 
had agreements. The utility quickly established 
12-hour shifts for crews and ordered fuel, replace-
ment parts, repair materials and backfill.

The cavalry arrives
“The relief crews came through the gate like 

the cavalry on Monday morning,” Eldredge says. 
“By then we had determined that we were deal-
ing with 90 actual leaks. Napa crews wanted to 
get into the trenches and work, but we found 
out they were much more effective as manage-
ment because they were familiar with the system 
and knew where to find valves, for example.” 

The utility christened eight crews who went 
into production mode. Mutual aid crews flushed 
the system and provided traffic control and 
prep work, while CalWARN crews excavated 
and fixed leaks. Napa crews supervised, deliv-
ered replacement parts and took water sam-
ples. Private contractors were assigned to 
backfill the excavations. 

The rigid cast iron pipes installed in the 1940s 
experienced the most significant breakage. 

“We were able to fix a lot of leaks with clamps, 
but a few were full circumferential shears that 
required replacing entire sections of pipe,” 
Eldredge says. 

With the large number of water samples col-
lected for testing throughout reconstruction, the 
crowded incubator began to overheat. 

“Instead of crowding more vials into the incu-
bator, we switched to something like an ice cube 
tray with smaller samples, so that we could test 
more samples faster,” Eldredge says.

“The relief crews came through the gate like the cavalry on Monday morning. 
By then we had determined that we were dealing with 90 actual leaks.”

– Joy Eldredge

Robert Stone opens a hydrant  
and lets water flow through a 
Pollardwater dechlorinating 
diffuser.

Napa Water Division General 
Manager Joy Eldredge, on the 
Third Street bridge over  
the Napa River.

Water pours from an open street 
fault in the Browns Valley area 
of Napa the morning after the 
magnitude 6.0 South Napa 
earthquake in August 2014. 
(Courtesy of City of Napa)
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A PICTURE IS WORTH A THOUSAND ... 
DOLLARS? 

For a water utility dealing with the aftermath of an earthquake, taking 
photographs might be the last thing on someone’s mind. For City of Napa 
Water Division General Manager Joy Eldredge, however, photography 
proved to be an invaluable tool following the South Napa earthquake of 
August 2014. 

“We were advised to take photos of leak sites, leak damage and repairs 
to help create a record of all work done in order to receive compensation 
from FEMA following declaration of a disaster,” Eldredge says. “You need 

to document, document, document everything you’ve done in order to get 
maximum reimbursement.” 

The utility carefully accounted for all work performed by its own 
crews, relief crews and contractors, recording all expenses related to the 
recovery. While documenting disaster recovery requires significant effort, 
Eldredge notes that it helped the utility to balance budgets later. Two years 
following the earthquake, the Napa Water Division continues to receive 
reimbursement payments that resulted from successful applications to the 
disaster agency. 

“It would be almost impossible to re-create what happened four 
months after the event, when you present your paperwork to FEMA,” says 
Eldredge. “Pointing to a patched-up spot on the street isn’t a great way to 
demonstrate the work you’ve done.”

Repaired by Labor Day
Even as leaks were being fixed, new leaks 

began to surface. With the participation of all 
the crews, however, 120 leaks were repaired in a 
single week, allowing relief workers to go home 
on Friday and allowing exhausted Napa crews to 
enjoy at least two days of the long Labor Day 
weekend. 

“We experienced some aftershocks, and for 
the next six months we experienced another 120 
leaks, most of them in the same area that was hard-
est hit,” Eldredge says. “Our crews worked a lot 
of overtime right through Thanksgiving.” 

While the transmission mains originally 
appeared unscathed, the asbestos cement pipes 
developed major leaks in November and Decem-
ber of that year. 

“Most of these occurred at the collar where 
two sticks come together,” Eldredge says. “When 
the ground shifted and the pipes moved, the rub-
ber gasket rolled out. Once that happened, water 
pressure eroded the lips of the pipes.” 

The effects of the earthquake continued to 
be felt in 2015. For example, in one of the city’s 
low-pressure zones, a break in a 20-inch transmis-
sion main precipitated six other breaks in subse-
quent hours on mains that were likely weakened 
by the quake. 

Today, the utility is playing catch-up on some 
of the maintenance tasks that were necessarily 
delayed by the massive repair effort. 

“We’re probably doubling up on hydrant flush-
ing this year alone, using two crews instead of one,” 
Eldredge says. “We’re now seeing a more normal 
leak pattern and we’ve achieved an overall system 
water loss of less than 5 percent. With the diligence 
of our crews, we have a very tight system.” F
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Ceres, a town of about 45,000, lies at the center of California’s rich 
and fertile Great Central Valley. But as sewer network operators 
everywhere know, fertile ground can have a downside: root growth 

in sewer lines. 
For the past decade, Ceres has been managing root control in-house. 

The initial impetus for getting into root control came from just one sub-
division, Morrow Village. “It was built in 1957, and all the utilities and ease-
ments were put in backyards,” explains Wastewater Systems Supervisor 
Terry Turner. “So, it’s the only place in our network where we have to enter 
private property to do maintenance. Plus, the city has no control over plant-
ings in backyards, so there are all sorts of trees and shrubs — that means 
lots of roots.” 

The Morrow Village sewer main network includes 6.25 miles of 6- and 
8-inch vitrified clay pipe running about 6 feet underneath backyards, 
and roots find their way into the pipe through mortar joints and small 
cracks. Once roots are in, they grow and expand rapidly, causing back-

ups and damaging pipe. 
“Prior to 2006, we averaged 12 callouts per year for backups caused by 

roots, just in Morrow Village,” Turner says. “Most of those were emergency 
callouts, costing us overtime and sometimes making it even harder to get 
into backyards without doing damage. It was an expensive problem, it 
affected service and it was only getting worse as the clay pipes continued 
to crack.” 

Given the location, replacing the VCP with HDPE or similar pipe 
was not an attractive option — trenching and replacing on private prop-
erty is the kind of “solution” that network managers like to defer as long 
as possible.

A good program
Turner says Ceres was attracted to RootX because it’s relatively mild 

and has no significant downstream consequences. It’s also simple to use 
and the initial investment was minimal.

BETTER MOUSETRAPS

THE ROOT  
OF THE PROBLEM
Herbicidal treatment helps California community keep its collections system clear
By Angus Stocking
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Foaming herbicide helped Ceres, California, 
solve a root intrusion issue in one of its  
subdivisions, and has now become a key factor  
in the city’s overall root control program.
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PROBLEM SOLVED
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“We really like to do things in-house, to keep costs down,” Turner says. 
“It just makes sense to use our own manpower and to get more out of our 
investment in equipment. We’ve had companies submit bids, but they just 
can’t compete on price. So, we’ve elected to keep control.” 

After beginning the program in Morrow Village, Ceres established a bian-
nual schedule that keeps roots under control. “We service the subdivision 
every two years, and we’re on site approximately three weeks,” Turner says. 
“We work in 300-foot runs, from manhole to manhole (manholes are also 
in backyards), and we’re able to schedule the work with owners, so they can 
clear a path for us.” 

During this three-week period, the city deploys a four-man crew with 
a jet/vac truck, an easement machine and a regular service truck. The 
actual workflow is straightforward; crews set up the combination truck 

as near to the manhole as possible and move the easement machine 
into the backyard. 

After hoses are hooked up, actual pipe treatment begins with a flush 
of the pipe. “We always clean the pipe first,” Turner explains. “We use a 
nozzle we call a sand head, which is a little larger than the RootX applica-
tor. Cleaning is important, because the treatment works better on vigor-
ous, healthy roots — they take up the herbicide more effectively.” 

Due to the access issues, crews will proceed with herbicide foaming 
immediately after cleaning. Where access isn’t an issue, it is sometimes bet-
ter to wait a few weeks after cleaning so that roots have time to recover and 
grow a bit before treating.

Turner says that foaming has turned out to be a key factor in the suc-
cess of Ceres’ root control program. “The foam coats the whole pipe, sticks 
to roots and leaves a residue of herbicide on the upper pipe interior sur-
faces, where roots typically come in,” he explains.

“That will stay active, killing off new roots that find cracks. It really 
works well, and unless we have some sort of storm event that floods pipes, 
the residual will stay in place for up to two years.” 

One advantage of applying root control in a limited area, like a subdi-
vision, is that it is relatively easy to measure results and return on invest-
ment — in effect, the root control program served as a large, well-studied 
pilot project. Obviously the results were encouraging, and Ceres is now 
extending the root control program to the entire sewer network.

Good numbers
Ceres, like most of California, has been experiencing drought condi-

tions for several years. Counterintuitively, drought actually exacerbates the 
root challenge, all over the city. “The thing with roots, especially in drought, 
is that the trees are not getting what they need in terms of moisture, so they 
dive in deeper and will seek out any little pinhole they can find,” Turner 
says. “Drought has also led to a few more vacant houses, where plants aren’t 
being watered or cared for — that also leads to more aggressive roots.” 

Although Morrow Village access issues were the main impetus for 
investing in a root control program, Ceres quickly extended the pro-
gram to the entire network. Outside the subdivision, root treatment is 
more reactive. The city has its own CCTV crew and inspects about 5 per-
cent of the network annually. When root growth is identified by video 
or other means, RootX is applied, and the pipe area is scheduled for a 
follow-up inspection. 

Since the city developed its root control program, the change has been 
dramatic. Turner now receives just two callouts per year in Morrow Village, 
and those are mostly for problems in the owner-controlled lateral lines. 

“It’s nice,” Turner says. “I can prove we’re saving money, we’re provid-
ing better service and the callouts now are rarely emergencies — that means 
we can coordinate with owners, come out on a normal workday, and access 
is much easier for everyone.” F

“We really like to do things in-house, to keep costs 
down. It just makes sense to use our own manpower 
and to get more out of our investment in equipment. 
We’ve had companies submit bids, but they just can’t 
compete on price. So, we’ve elected to keep control.”

– Terry Turner

The Ceres crew works in 300-foot runs, from manhole to manhole, when 
treating its system for roots. Lines are always flushed before the root 
treatment is applied.
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Over the years, Exact Pipe Tools has developed a number 
of modern tools for pipe cutting. However, those tools 
haven’t been available in the United States until recently. 

That’s why the Finland-based company decided that the Water & 
Wastewater Equipment, Treatment & Transport Show was an ideal 
place to highlight its diverse line of pipe cutters designed to safely 
cut all kinds of pipe. 

While there are larger units designed for larger-diameter 
pipe, the lightweight PipeCut 170E is specifically designed for 
pipes ranging from .5 to 6.7 inches in diameter, making it ideal 
not only for municipal residential sewer system contractors, but 
also for plumbers, septic system installers and those who per-
form sewer and drain cleaning and maintenance. It can be used 
to cut any pipe material, including steel, copper, cast iron and 
all plastics. Mike Helwich, national sales manager for Exact Pipe 
Tools, says the pipe cutter has been well received, both overseas 
and domestically. 

“It’s been all positive,” he says. “There’s over 40,000 of these 
units in the market worldwide. We just came to America roughly 
two years ago and started selling and distributing the product here 
probably 15 months ago.” 

The blade diameter is 5.51 inches with a mounting bore of 2.44 inches. 
It is ideal for cutting stainless steel and cast iron pipes because of the pipe 
cutter’s adjustable speed and steady torque feature. 

“What’s unique about this system is the gripper,” Helwich says. “The 
product will grip itself around the pipe. It has eight pressure points on it 
where it will not kick back once on the pipe, and the blade is never exposed 
until it’s in the plunge mode.” 

The ergonomic design and additional safety features of the pipe cutter 
help eliminate job-related accidents, and the unit weighs just 12 pounds. 

“A lot of people now are becoming very safety conscious,” Helwich says. 
“That’s why they like this product. The blade is never exposed until it’s actu-
ally into the material. Another aspect is, when you’re cutting the pipe, the 
pipe is never hot. You’d think when you’re cutting a piece of steel pipe or 

cast piping in half, the piece that you cut would be very hot. But all your heat 
is transferred out into the chips, which fall to the ground, so the cut piece is 
actually warm to the touch; it’s not red hot as you think it would be.” 

The WWETT Show has exposed Exact Pipe Tools to a new and larger 
audience, and Helwich says he spent as much time answering questions 
about the company as he did about pipe cutting. 

“We’ve received a lot of questions like, ‘Where have you been? I’ve never 
heard of you before.’ Then we have to tell them the history that we just 
came to America, so we’re in that process right now where we’re building 
a dealer base, doing as many shows as we can, getting the word out about 
Exact Pipe Tools. 

“The exposure that we got here has been very positive,” Helwich adds. 
“We sell through distribution, so we’re basically showing the product here. 
Everybody knows that noise creates attention, so once we start making a 
cut, it seems to attract a crowd.” 844/392-2800; www.exacttools.com. F

Spotlight

Exact Pipe Tools introduces  
lightweight pipe cutter  
to the US market
By Luke LeNoble

Lauri Makkonen, a sales representative for Exact Pipe Tools, demonstrates the 
lightweight PipeCut 170E unit for an attendee at the 2016 WWETT Show. The unit 
can be used to cut any pipe material from .5 to 6.7 inches in diameter. (Photo by 
Luke LeNoble)

ON THE  
CUTTING  
EDGE
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TECH TALK

WET WELLS  
VS. DRY WELLS
Economics, simplicity of service, site restrictions  
and owner experience all influence pump station design
By Thomas E. Jenkins, P.E.

One of the first decisions in pump station design is whether to take 
a traditional approach with pumps installed in a dry well or use a 
wet well with submersible pumps. 

As submersible pump technology has improved and become accepted, 
submersible pump stations have become more common. They have a small 
footprint and are less costly. Suction head is not a problem for submers-
ible pumps. Valves and headers may be enclosed in a valve vault for easy 
access. However, some owners dislike submersible stations because main-
tenance requires hoisting the pump. Submersible pumps often require 
factory repair because of specialized components and stringent sealing 
requirements. 

Most large pump stations and many small stations have separate wet and 
dry wells (Figure 2). This locates the pumps in an area readily accessible for 
inspection and service. There is a broader range of pumps available and stan-
dard motors can be used. Headers and valves are installed in the dry well. 

To avoid flood damage, traditional designs install the motor above grade. 
A long shaft with intermediate bearings couple the motor and pump, but the 
extended shafts could develop vibration issues. To eliminate vibration and 

reduce cost, some owners prefer submersible pumps in a dry well.

Custom engineered/factory built
Both dry well and submersible stations are available as factory built 

“packaged” lift stations or as custom designs to be constructed on site. 
Factory built pump stations are available in a wide variety of configurations. 

All but the very largest capacities can be accommodated. Most suppliers can 
provide any type of pump and provide either dry well or submersible designs. 

Factory built pump stations are generally less expensive than custom 
designs and have a smaller footprint. For some owners, having the supplier 
take all responsibility for the station is an advantage. On the other hand, 
because they are generally steel fabrications, the station life may not be as 
long as custom-built stations. 

Custom design obviously allows the owner to ensure that the most desired 
features are included. Although they are more expensive, the materials of 
construction for custom-design stations mean long life. Space for easy main-
tenance and future expansion can be incorporated.

Figure 1 Figure 2

Editor’s Note: This is part two 
of a three-part series on pump 
station design.

(continued)

As submersible pump technology has improved and gained acceptance, 
submersible pump stations have become more common. They have a small 
footprint and are less costly.

Most large pump stations and many small stations have separate wet and dry 
wells. This locates the pumps in an area readily accessible for inspection and 
service.
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Pump selection
Deciding between submersible or dry well pumps is just the beginning of 

the pump selection process. The categories and varieties of centrifugal pumps 
can seem endless. Some types are designed to solve very specific problems 
and others are designed for broad application. The options include:

•  Solids handling dry well and submersible pumps can pass a sphere up 
to the specified size; they are specified for wastewater service

•  Grinder pumps and vortex impellers
•  Self-priming pumps if flooded suction is not feasible
•  Double suction pumps, used for large-capacity clean-water 

applications
•  Stuffing box or mechanical seals
•  Horizontal or vertical shafts
•  Single or double volute
•  Close coupled or extended drive shaft 
Selecting the number of pumps and the size (capacity) of each depends 

on optimizing many factors. Life cycle cost, which includes power and main-
tenance expense as well as initial cost, is used to guide the selection process. 
If the pump head is primarily static and the electric billing is for energy only, 
then a few constant-speed pumps may be best. If the energy cost includes time 
of day and demand charges, then variable-speed pumping may be best. If the 
difference between current capacity and peak or future capacity is large, then 
using several pumps may be cost-effective. The impact of variations in flow on 
downstream stations or treatment processes should also be considered. 

The recommended time between successive starts for constant-speed 
pumps should be more than five minutes and less than 30 minutes. Small 
pumps and pumps equipped with soft starts or variable frequency drives 
can operate at the lower end of this range, but large pumps should cycle 
less frequently. The time between successive starts of a pump can be 
estimated:

ts = 29.9•Vww 
           qp  

ts = time between successive pump starts, minutes
Vww = active volume of wet well, cubic feet
qp = pump capacity, gpm 
It should be noted that not all pumps in a station need to be the same 

size. There are maintenance advantages to having all pumps identical, but 
these are usually less significant than energy considerations. Installing dif-
ferent diameter impellers in each pump is another possibility. This allows 
for future capacity increase without jeopardizing current performance.

Piping systems
Getting the wastewater from the pump discharge to the conveyance 

system requires piping and related components inside the pump station. 
There are two principal considerations in the design of the piping system: 
size and material. 

Sizing involves an economic trade-off. Larger pipe means higher cap-
ital cost. This is offset by reduced energy cost because of lower friction 
losses. Cost increases directly with diameter, and friction decreases with 
the diameter to the fifth power. By calculating life cycle cost the optimum 
pipe size can be determined. Water velocities should be between 2 and 8 
feet per second. (A velocity of at least 2 feet per second is required to keep 
solids from settling in the piping.) 

Pipe material selection is a compromise between cost and durability. 
Steel is typically less expensive, but more susceptible to corrosion than 
ductile iron. Ductile iron pipe is often cement- or polyethylene-lined for 
improved durability. Although nonmetallic piping is often used for buried 
service, it is seldom used inside the pump station. The joining method can 
substantially influence final system cost.

Check valves and isolation valves represent a considerable portion of 
piping cost. Cast iron bodies with a variety of trim and sealing materials are 
typical. Suppliers should be consulted for guidance.

Wet well design
Determining the wet well configuration can be complex. The wet well 

may seem like a simple tub for holding stormwater or sewage, but poor 
design can cause problems for operators and damage to pumps. Consid-
erations that influence wastewater wet well size and design include mini-
mizing odors, eliminating air entrainment, and avoiding solids deposition 
and scum entrapment. 

The elevation of the maximum water surface is usually below the 
invert of the lowest incoming sewer. However, when large fluctuations in 
flow occur, such as during rain events, the water may be allowed to back 
up and surcharge the sewer. This provides additional storage capacity. 
Obviously the level should never exceed the elevation of the lowest cus-
tomer connection. 

The floor elevation and dimensions of the wet well are determined by 
site constraints and volume requirements. The minimum depth of the 
water should be sufficiently above the pump intake to avoid the vortices. 
Submersible pumps should also maintain sufficient submergence to pro-
vide motor cooling. The active volume of the water (the difference between 
high and low level settings) is typically between 3 and 6 feet. The height 
of the pump intake above the floor should be high enough to avoid restric-
tions but low enough to minimize solids deposition. 

Solids in the wet well can become septic and develop odors. To avoid 
this, the corners of the wet well floor should have fillets. Odor creation is 
also minimized by keeping the retention time in the wet well under a half 
hour. Retention time can be calculated:

HRT = 7.48•Vww 
                 qi  

HRT = hydraulic retention time, minutes
Vww = active volume of wet well, cubic feet
qi = influent flow rate, gpm 
It is considered good design practice to split the wet well in half and 

have pump inlets in each. This allows draining one half of the wet well for 
cleaning and maintenance without taking the station out of service. 

Many pump suppliers have extensive experience and detailed design 
recommendations for wet well and pump station design. They should be 
consulted for guidance during the design process. 

Once the physical design is completed, the major design tasks are 
finished. The third and final article in this series will cover the additional 
systems and components required to provide satisfactory operation. F

About the Author
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NASSCO CORNER NASSCO (National  
Association of Sewer  
Service Companies) is  
located at 2470 Longstone Lane, 
Suite M, Marriottsville, MD 21104; 
410/442-7473; www.nassco.org 

There is a misconception among many within our industry that cer-
tification in a NASSCO training program such as the Pipeline Assess-
ment Certification Program or Inspector Training Certification 

Program means you automatically become a NASSCO member. The PACP 
and ITCP have become important to our industry, so I can understand why 
that misperception exists, but that’s not how membership works.

Becoming certified in our training programs does not mean an indi-
vidual is automatically a member of NASSCO. In fact, NASSCO member-
ship requires an application process and approval by the NASSCO board 
of directors. Membership is generally for companies and organizations, 
although we do provide an avenue for individuals to join.

Conversely, NASSCO membership is not a prerequisite for certification 
in ITCP or PACP. Any underground infrastructure professional interested 
in learning more about consistency and quality of data in the assessment of 
underground infrastructure can apply to become PACP-certified.  Addition-
ally, inspectors interested in learning about the inspection of underground 
rehabilitation — including CIPP and manholes — can do so through ITCP. 

That being said, while PACP- and ITCP-certified individuals do not auto-
matically become NASSCO members, once they are certified, one of the 
best ways to keep that knowledge fresh in their advancing careers is through 
NASSCO membership. NASSCO members are on the front line of new trench-

less technologies as they emerge, contributing to our mission to set stan-
dards for the assessment, maintenance and rehabilitation of underground 
infrastructure, and to ensure the continued acceptance and growth of trench-
less technologies. We do this by bringing together professionals to share 
knowledge and experiences through our active committees, divisions and 
events, such as the increasingly popular NASSCO Technical Day, which is 
held every year at our annual conference.  

We have learned through research that many individuals who have com-
pleted our certification programs do, indeed, become more involved through 
NASSCO membership. In a recent poll conducted among members who 
joined NASSCO since 2010, the No. 1 way (nearly 40 percent) that new mem-
bers learned about NASSCO was through their participation in PACP and 
ITCP. These new members consider education and training, the develop-
ment of specification guidelines and technical references, industry advo-
cacy, scholarships and NASSCO committee participation to be the most 
important initiatives in which to become active and involved.

If you are not yet a NASSCO member, apply to join us today at nassco.org. 
Or, if you are simply interested in becoming PACP- or ITCP-certified, you can 
also learn more at nassco.org. Your involvement at any level helps us set stan-
dards and, in the end, provide a healthier infrastructure for us all. F

UNDERSTANDING  
CERTIFICATION AND MEMBERSHIP
Certification is an important step on the path to professional development
By Ted DeBoda

PACP TRAINING
August 1-3
Marriottsville, MD
Includes Manholes and Laterals!
Trainer: Ted DeBoda
Contact Dawn Jaworski for more information or to register:
410/442-7473 or email dawn@nassco.org

August 3-5
Hillsboro, OR (Portland area)
Includes Manholes and Laterals!
A limited number of PACP Recertification seats available. 
Contact Marilyn Shepard for more information or to register:
916/899-8961 or email mshepard1@hotmail.com

August 9-11
Ontario, CA (Los Angeles area)
Includes Manholes and Laterals!
A limited number of PACP Recertification seats available. 
Contact Marilyn Shepard for more information or to register:
916/899-8961 or email mshepard1@hotmail.com

August 15
San Francisco, CA
1 Day Recertification Course
Trainer: Brandon Conley
Contact Ashley Groves for more information or to register:
248/349-0904 or email pacp@dohenycompanies.com

August 15-17
Ventura, CA
Includes Manholes and Laterals!
A limited number of PACP Recertification seats available. 
Contact Marilyn Shepard for more information or to register:
916/899-8961 or email mshepard1@hotmail.com

August 16
Marriottsville, MD
PACP User Recertification
Trainer: Ted DeBoda
Contact Dawn Jaworski for more information or to register:
410/442-7473 or email dawn@nassco.org
August 16-18
San Francisco, CA
Includes Manholes and Laterals!
Recertifications Welcome
Trainer: Brandon Conley
Contact Ashley Groves for more information or to register:
248/349-0904 or email pacp@dohenycompanies.com
August 16-17
Canyonville, OR
PACP Only
Recertifications Welcome
Trainer: William Strait
Contact William Strait for more information or to register:
541/504-5073 or email bill.strait@ci.redmond.or.us
August 17-19
Seattle, WA
Includes Manholes and Laterals! (if desired)
PACP Recertification seats available
Contact John Jurgens for more information, register or 
discuss in-house training:
425/487-3325 or email nodig@aol.com
August 23-25
Roseville, CA (Sacramento area)
Includes Manholes and Laterals!
A limited number of PACP Recertification seats available. 
Contact Marilyn Shepard for more information or to register:
916/899-8961 or email mshepard1@hotmail.com

August 26
Seattle, WA
1-Day PACP User Recertification
Contact John Jurgens for more information, register or 
discuss in-house training:
425/487-3325 or email nodig@aol.com

August 30-September 1
Whitestown, IN
Includes Manholes and Laterals!
Recertifications Welcome
Trainer: Brandon Conley
Contact Ashley Groves for more information or to register:
248/349-0904 or email pacp@dohenycompanies.com

ITCP TRAINING (CIPP and Manhole)
August 9-11
Cincinnati, OH
Manhole Rehabilitation
8 a.m. – 5 p.m. Day 1
8 a.m. – 12 p.m. Day 2 Morning
Trainer: Tim Back
Contact Tim Back for more information:
513/253-8461 or email timbacktwo@gmail.com.
Courses can be taken individually or together in 3 days! 
Cured In Place Pipe
1 p.m. – 5 p.m. Day 2 Afternoon
8 a.m. – 5 p.m. Day 3
Trainer: Gerry Muenchmeyer
Contact Gerry Muenchmeyer for more information:
252/626-9930 or email gerry@muenchmeyerassoc.com.
Courses can be taken individually or together in 3 days!

Get the EDge  Training and Continuing Education Courses

If you are interested in  
having a  class at your  
facility or in your area,  

contact Gerry Muenchmeyer  
at 252/626-9930 or  

gerry@muenchmeyerassoc.com
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CABLE MACHINES

1. Duracable Manufacturing DM55 
The DM55 sled drain machine from Duracable Manufacturing has 

a maintenance-free gearbox, an industrial 3/4 hp motor at 175 rpm and a 
durable frame. The high-performance gearbox with a 10-1 gear ratio deliv-
ers high torque and horsepower. Enclosed polyethylene reels are available 
in a variety of sizes, which make for less mess when operating the machine. 
It is designed to handle several different sizes of reels to provide the oper-
ator with flexibility of cable size. The power cable feed and return feeds 
and returns cable automatically at a steady pace, helping service technicians 
run long lengths of cable in drainlines. It can be used on mainlines, indus-
trial, commercial and residential jobs including overhead and wall clean-
outs, flood drains, grease and roots. 877/244-0556; www.duracable.com.

2. Electric Eel Model 800 hydrostatic sewer cleaner
The Electric Eel Model 800 hydrostatic sewer cleaner is engineered 

to clean 4- to 24-inch-diameter pipelines for distances up to 650 feet, with 
infinitely variable drive speeds and an automatic transmission. A convenient 
hand lever controls the infinitely variable cleaning speeds at full torque 
from 50 to 1,000 rpm. The unit runs 8-foot sectional heavy-duty self-feed-
ing municipal cables that require no handling by the operator and allow 
for faster cleaning. Right-hand-wound outer coils and 11/16-inch-diame-
ter left-hand-wound inner coil, both anchored to the coupling, reduce helix-
ing and loss of cable in pipeline, while the open space outer coil design 
helps loosen deposits and auger them back. Snap-lock couplings provide 
easy and dependable joining of the heavy-duty cable sections with no set 
screws, nuts or loose pins. An 8 hp gasoline engine or optional 9 hp diesel 
engine provides power. The handle is removable for compact storage and 
transport. 800/833-1212; www.electriceel.com.

3. Gorlitz Model GO 68HD 
The Gorlitz Model GO 68HD heavy-duty electric drain cleaning 

machine is available in two different versions, either with an open steel reel 
or enclosed polyethylene drum, and can be outfitted with an optional power 
feeder. Standard configuration is 150 feet of 11/16-inch hollow-core cable, 
which should reach most blockages with a single reel. The overall weight 
of the machine is 185 pounds. Adding a loading ramp and electric winch 
to any vehicle makes transportation quick and simple. It is designed to clean 
pipes from 3 to 8 inches in diameter. 562/944-3060; www.gorlitz.com.

4. Logiball lateral cleaning launcher 
The lateral cleaning launcher from Logiball is pulled in tandem 

with a multi-conductor camera, positioned at the service connection where 
the guiding arm is rotated with tractor controls. The jet operator turns the 
pump on and a 1/2- or 3/8-inch hose and nozzle are launched into the lat-
eral from the main, cleaning grease, roots and buildups from 5 to 70 feet 
into the lateral. Units are available for 6- to 18-inch mainlines. 800/246-
5988; www.logiball.com.

5. Picote Solutions coating system 
High-efficiency, high-speed drain cleaning chains from Picote 

Solutions attach to Picote Miller drive units. The Original and Cyclone 
range from 1 1/4 to 10 inches. The Cyclone opens up to the inside diam-
eter of the pipe to descale and remove the finest of roots. The Original 
rolls around the inside of the pipe removing roots and heavy tubercula-
tion. Special drill heads and removal tools are available for severe heavy-
duty roots and blockages, all without damaging the host pipe. To prevent 
further root infiltration, the coating system seals and forms a watertight, 
noncorrosive pipe. This easy-to-use system coats the pipe using a coating 
pump and brush application to work the resin into the host pipe. 219/440-
1404; www.picotesolutions.com.
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6. RIDGID K-60SP sectional machine
The RIDGID K-60SP sectional machine’s compact size makes it small 

enough to fit into cramped spaces, yet powerful enough to clear tough block-
ages. Designed for institutional, commercial and residential drain cleaning, it 
is an ideal tool for septic tank vacuum truck operators and for cleaning vent 
stacks. Equipped with a 1/2 hp motor, it cleans 1 1/4- to 4-inch drainlines and 
a simple jaw set adjustment lets the unit spin both 7/8- and 5/8-inch-diameter 
cable. The 7/8-inch cable cleans 2- to 4-inch lines up to 150 feet and the 5/8-
inch cable cleans 1 1/4- to 4-inch lines up to 125 feet. A rear handle allows for 
easy transporting up ladders and onto rooftops. 800/769-7743; www.ridgid.com.

CUTTING NOZZLES

7. Enz USA Bulldog 37 Series cross jet nozzle 
The Bulldog 37 Series cross jet nozzle from Enz USA has been 

designed for operation with both fresh and recycled water. The cross jet 
design concentrates on opening completely blocked lines, frozen pipe and 
interlaced root intrusions. An integrated oil-free braking system results in 
a low wear-and-tear operation and controlled numbers of rotation. It is avail-
able in 1/2- and 3/4-inch connecting threads, and is effective on pipe diam-
eters ranging from 2 1/2 to 8 inches. 877/369-8721; www.enzusainc.com.

8. Hydra-Flex Switchblade 
The Switchblade static, zero-degree nozzle from Hydra-Flex has the 

impingement and stream quality to allow operators to dig fast and use less 
water, providing greater efficiency on the job site. Designed for durability, this 
heavy-duty, high-impact nozzle operates at up to 3,200 psi and is constructed 
with stainless steel housings and tungsten carbide wear surfaces. The non-con-
ductive urethane coating on the nozzle body works to extend the life of the 
nozzle while protecting the safety of the user and sensitive underground assets. 
A range of flow rates and spray patterns are available for different applications 
such as potholing and trenching. 952/808-3640; www.hydraflexinc.com.

9. ID-TEC WJ180 PJC 
The modular WJ180 Precision Jet Cutting (PJC) unit from ID-TEC 

transforms the SR-SERIES reinstatement cutter into a jetting robot with a 
precisely steerable water blast for clearing roots and other materials from 
8- to 40-inch pipelines. The low-flow, high-pressure settings are adjusted 
from 4 gpm at 7,250 psi for roots up to 7 gpm at 32,000 psi for concrete 
and calcium. The camera, with powerful lighting, provides eyes on the job 
when the operator, during a pre-inspection, precisely aims the water blast 
where the root enters the pipe. It is fast, but also safe to use at cross bores. 
The targeted approach makes precision jet cutting efficient on water and 
fuel. 503/504-8474; www.sr-series.com.

10. NozzTeq Lumberjack 
The Lumberjack cutting nozzle from NozzTeq is a low-torque, 

high-speed cutter for use with high water pressures. It is especially good at 
cutting roots, but is also commonly used to cut grease, tuberculation, pro-
truding laterals and other buildups. Because it’s low torque, it’s unlikely to 
cut through host pipes. The bearings are sealed, grease-lubricated and water-
cooled, and largely maintenance-free. It rotates at a minimum speed of 
10,000 rpm with flow rates from 10 to 250 gpm at varying pressures. It can 
operate in pipes from 3 to 48 inches. All models clean with chain links, with 
optional cutting blades for severe blockages. All come with a propelling jet 
housing, and tow rings are available. 866/620-5915; www.nozzteq.com.

11. StoneAge Switcher 
Switcher cleaning heads from StoneAge eliminate extra runs by 

switching between pulling and descaling jets. Technicians can use the same 
tool to quickly run down the line, then engage full cutting force to clear 
obstructions, and switch again to move debris. Every time the pump is idled 
down and brought back to pressure, the tool alternates function between 
two different sets of jets. Field use of the WGR Magnum with Switcher head 
versus the traditional method of using two tools (rotational and fixed noz-
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9. ID-TEC WJ180 PJC 
The modular WJ180 Precision Jet Cutting (PJC) unit from ID-TEC 
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precisely steerable water blast for clearing roots and other materials from 
8- to 40-inch pipelines. The low-flow, high-pressure settings are adjusted 
from 4 gpm at 7,250 psi for roots up to 7 gpm at 32,000 psi for concrete 
and calcium. The camera, with powerful lighting, provides eyes on the job 
when the operator, during a pre-inspection, precisely aims the water blast 
where the root enters the pipe. It is fast, but also safe to use at cross bores. 
The targeted approach makes precision jet cutting efficient on water and 
fuel. 503/504-8474; www.sr-series.com.
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The Lumberjack cutting nozzle from NozzTeq is a low-torque, 

high-speed cutter for use with high water pressures. It is especially good at 
cutting roots, but is also commonly used to cut grease, tuberculation, pro-
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cut through host pipes. The bearings are sealed, grease-lubricated and water-
cooled, and largely maintenance-free. It rotates at a minimum speed of 
10,000 rpm with flow rates from 10 to 250 gpm at varying pressures. It can 
operate in pipes from 3 to 48 inches. All models clean with chain links, with 
optional cutting blades for severe blockages. All come with a propelling jet 
housing, and tow rings are available. 866/620-5915; www.nozzteq.com.
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switching between pulling and descaling jets. Technicians can use the same 
tool to quickly run down the line, then engage full cutting force to clear 
obstructions, and switch again to move debris. Every time the pump is idled 
down and brought back to pressure, the tool alternates function between 
two different sets of jets. Field use of the WGR Magnum with Switcher head 
versus the traditional method of using two tools (rotational and fixed noz-
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zle) demonstrates up to 35 percent less water usage and job times close to 
50 percent faster. 866/795-1586; www.sewernozzles.com.

JETTERS

12. Amazing Machinery J/VB9030HGEA390-AM 
The J/VB9030HGEA390-AM portable cart jetter from Amazing 

Machinery is powered by a commercial-grade Honda GX 690 twin-cylinder, 
air-cooled four-stroke engine. It has low-oil shutdown and electric start. The 
General pump produces 3,000 psi at 9 gpm. It is plumbed with the bypass 
back to the customer’s water tank and a thermal relief valve to prevent over-
heating. It is mounted on an aircraft-grade aluminum frame with oversized 
pneumatic tires. It comes with 200 feet of low-friction jetter hose, three noz-
zles and a foot pedal for easier start/stop of the jetting process. The wheeled 
hose reel gives you the option of jetting inside or outside drains with the 
machine operating safely outside. It is designed to clean 4- to 12-inch pipes. 
800/504-7435; www.amazingmachinery.com.

13. American Jetter 51T PRO Series 
The 51T PRO Series from American Jetter offers flows from 8 to 

40 gpm at up to 5,000 psi. Consistent power is provided by dual 37 hp Kohler 
gasoline engines, creating the cleaning power of 74 hp. The hydraulic reel 
rotates 180 degrees for easy access. Low water shut-off prevents pump dam-
age if the optional 400- to 600-gallon tanks run low. A hose reel speed con-
trol allows for precise cleaning in both directions. The 1-mile open-range 
wireless remote option allows for water on/off, engine shutdown and hose 
reel control. The heavy-duty square tubing trailer offers standard electric 
brakes on both axles. 866/944-3569; www.americanjetter.com.

14. Cam Spray RCJ Series 
RCJ Series skid-mounted jetters from Cam Spray are offered in 

flows and pressures of 8 gpm at 3,500 psi and 7 gpm at 4,000 psi. A three-
plunger industrial pump with pulse is powered by a 688 cc Honda engine. 

Its 200 feet of jetter hose can be used to supply an optional 200DS4 porta-
ble reel cart, available with 200 feet of 3/8-inch jet hose. It comes with a 
35-gallon buffer water tank with float control, powder-coated heavy tube 
frame, washdown gun and a four-nozzle set. It easily mounts in the side 
door of a cargo van, on a truck bed or inside a service truck. A root-cutting 
nozzle enables residential root cutting. 800/648-5011; www.camspray.com.

15. Hi-Vac Corporation O’Brien 7000 Series 
The O’Brien 7000 Series trailer-mounted jetter from Hi-Vac Cor-

poration comes with water tanks and a sediment pump for easier cleaning 
and longer life. The trailer has the muffler and air cleaner mounted inside 
the enclosure for improved sight lines, electric reel control for smoother 
rotation and easier operation, and hydraulic and water gauges mounted in 
the main control panel for easier viewing. 800/752-2400; www.hi-vac.com.

16. Hot Jet USA HotJet III
The HotJet III from Hot Jet USA offers an output of 20 gpm at 

3,850 psi (with an option to run at 35 or 70 hp with either hot or cold water), 
cutting roots with either a custom root-cutting tool or a Warthog nozzle in 
pipes up to 24 inches. It provides the option to run 300 feet of 3/8-inch 
line or 500 feet of 1/2-inch line, depending on the size of line the opera-
tor is cleaning. The 3/8-inch line is effective in cleaning 12-inch maximum-
size pipes and the 1/2-inch line is effective in cleaning up to 24-inch pipes. 
800/213-3272; www.hotjetusa.com.

17. NLB Corporation 225 Series 
The 225 Series of water jet units from NLB Corporation improves 

productivity for pipe cleaning and similar applications, maximizing contractor 
flexibility and reliability. These diesel-powered triplex plunger pump units are 
easily convertible to any of seven operating pressures (up to 40,000 psi) and 
flows from 6 to 82 gpm. They offer a choice of heavy-duty diesel engines from 
200 to 350 hp. Units are available with an UltraGreen package and environmen-
tally friendly Tier 4 Final engines that comply with the latest EPA emissions reg-
ulations and can reduce operating costs. 800/227-7652; www.nlbcorp.com.
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18. Sewer Equipment Co. of America 747-FR2000 ECO 
Sewer Equipment Co. of America’s 747-FR2000 ECO trailers have 

frames made of fully welded steel tubing, maximizing strength and corrosion 
resistance, while their Duraprolene water tanks are fully baffled to eliminate 
surging during stopping and turning with a load of water. Once on the job, 
the standard rotating safety hose reel allows operators to position the trailer 
in the safest possible manner while simply rotating the reel, complete with 
NEMA 4 watertight control panel, to conveniently face the access point. The 
ECO operating system allows the engine to run at 33 percent lower rpm than 
traditional designs, saving fuel costs and creating a safer work environment 
for operators. Built with Caterpillar engines and F.E. Myers pumps as standard 
equipment, additional machine options include various pump configurations, 
wireless and tethered remote controls, tool storage, dual reels, safety lighting 
and an integral CCTV system. 877/735-4640; www.sewerequipment.com.

19. Super Products Camel Jet 1600 
The Camel Jet 1600 from Super Products is a truck-mounted, high-

pressure waterjetting system that offers a convenient method for dealing with 
root control issues and for keeping municipal sewers, sanitary and storm 
sewer lines, laterals, and drainage lines clean and free flowing. It uses three 
modular tanks to carry up to 1,600 gallons of water. The tanks are formed of 
rotationally molded polyethylene with ultraviolet stabilizers. Its Lexan Con-
tainment System means that users have additional safety protection from hose 
rupture or high-pressure water. It has a heavy-duty triplex continuous-flow 
water pump to provide up to 80 gpm and pressure up to 2,000 psi. In addi-
tion to its single-engine design, which translates to lower fuel costs, the unit 
provides users with a host of options, including water pump and drive system 
options, as well as a front- or rear-mounted 180-degree rotating hose reel with 
a 1,000-foot capacity. 800/837-9711; www.superproductsllc.com.

20. US Jetting 4018 
The 4018 trailer jetter from US Jetting is available with powder-

coated or galvanized frames, as well as aluminum components such as fend-
ers, toolboxes, antifreeze tanks and fuel tanks. The 4,000 psi at 18 gpm unit 

has a true run-dry pump with a stainless steel fluid end and triplex plung-
ers that are easy to maintain and service. A HATZ Tier 4 Final four-cylinder 
diesel engine is fuel efficient, lightweight and generates a high amount of 
power. 800/538-8464; www.usjetting.com.

21. Vac-Con Hot Shot 
The Hot Shot high-pressure water jet machine from Vac-Con is used 

for removing stones, bottles, cans, grease, sludge and other debris from sani-
tary sewer and/or storm drainlines. It comes with a noncorroding polyethylene 
water tank and can be operated by a single person with all controls for high-
pressure water and hose reel located at the front of the machine for ease of 
operation and increased safety. Units are available with 1,000- and 1,600-gallon 
water tank capacities. Options include variable flow, articulating hose reel, poly-
ethylene water tanks, 30 gpm at 3,000 psi water pump system, auxiliary engine 
or hydrostatic drive, cold weather recirculation system, side-mounted toolboxes, 
air purge system, hose footage counter, arrowboard, strobe lights, inspector 
cam, high-pressure spray bar, hose rewind guide, 600 psi hand gun system with 
25 feet of hose and a selection of nozzles. 855/336-2962; www.vac-con.com.

22. Vactor Ramjet 
Vactor Ramjet trailer jetters are ideal for fast, safe response to 

sewer blockages as well as regular preventive line maintenance. The line of 
reliable, high-pressure water jetters is designed for cleaning municipal sewer, 
drain and pipelines, and culverts. They provide high pressure at low water 
volume and are ideal for cost-effective maintenance and emergency response 
in tight, confined environments. Jetters are available with a variety of engine 
and pump configurations, water tanks up to 1,000 gallons and a range of 
optional equipment. 800/627-3171; www.vactor.com.

23. Water Cannon 17H85 Water Blaster 
The 17H85 Water Blaster from Water Cannon has a Honda GX 

690 engine with electric start, 15-gallon long-run fuel tank, roll cage, poly 
chain drive, a TSP Series General triplex plunger pump that offers 4 gpm at 
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7,000 psi, a portable wheel and push handle, 50-foot hose, trigger gun, wand, 
QC nozzles, and safety couplers. It meets or exceeds all 2014 EPA and State 
of California regulations relating to fuel tanks, vents and carbon canisters, 
and can be sold in all 50 states. It has low-permeation fuel tanks and fuel lines, 
and the fuel caps vent to engine air cleaners rather than externally to the 
atmosphere, as required by law. 800/333-9274; www.watercannon.com.

MECHANICAL ROOT CUTTERS

24. Arthur Products Cnt-r-KUT Elite 
The Cnt-r-KUT Elite from Arthur Products is a rotating mechan-

ical tool designed to symmetrically clean pipes. Equipped with interchange-
able chain and cable on the same rotor, the unit operates at pressure from 
2,000 to 10,000 psi. The lightweight, flexible centering device, engineered 
from an aerospace elastomer, allows the unit to navigate the contour of the 
pipe. Advance jet porting uses both rotor sidekick jets, optimizing rotational 
force and rear thruster jets for propulsion maximization. It is available in 
3/8-, 1/2- and 1-inch NPT. 800/322-0510; www.arthurproducts.com.

25. General Pipe Cleaners Root Ripper 
The Root Ripper from General Pipe Cleaners has a heavy steel 

spring with a tapered point that screws into roots and a claw at the front 
that rips them out. It’s made of hardened spring steel for durability and 
coated to protect against rust. It can also be adapted to sectional machines, 
or to other brands of cable-type drain cleaners. It can be used in combina-
tion with Flexicore cables that are strong enough to deliver the torque 
needed to cut tough stoppages. Heavy-gauge wire is coiled tightly around 
49-strand aircraft-type wire rope and heat-treated, offering strength and 
flexibility. 800/245-6200; www.drainbrain.com.

26. MyTana Mfg. Company HSC1  
The HSC1 high-speed cutter from MyTana Mfg. Company offers 

high-speed, low-torque power for reinstatement, descaling, cutting, over-
shoot cleanup, collapsed liner removal and root cutting. Various tools are 

provided, and safety features include an air-actuated foot switch with guard, 
GFI protection and a design that has a telescoping handle, making it easy 
to maneuver. The machine is lightweight and operates at 1,750 rpm. It is 
suitable for 2- to 6-inch pipes and offers a 70-foot range with a lightweight 
flex shaft. 800/328-8170; www.mytana.com.

27. Nu Flow Micro-Cutter
The Micro-Cutter from Nu Flow is a pneumatic cutter used to 

clean and remove calcite and roots from the inside of a variety of pipes, 
including steel, cast iron and Orangeburg. The system rotates at approxi-
mately 2,000 rpm and will negotiate turns of 90 degrees in pipes down to 
2 inches in diameter. It runs at 40 cfm and allows for multiple cutting heads 
to be attached. These heads can cut through dense corrosion and root intru-
sion that is commonly found in drainlines and can be challenging to clean. 
The drill tip has an adjustable spline available in various sizes to match dif-
ferent pipe diameters. The cutting head does the job of three tools, work-
ing efficiently and saving time. 800/834-9597; www.nuflowtechnologies.com.

28. Southland Tool Super Red Hot
The round-body Super Red Hot heavy-duty bearing root-cutting 

motor from Southland Tool comes with a specially machined front bearing that 
is oversized to allow the motor to perform. This hydraulic root cutter motor 
allows the user to cut, rip and destroy roots in sewer lines. It is a direct replace-
ment for the Patriot Motor. It puts out more than 14.58 ft-lbs of torque. It has 
the exact tail thruster to bolt to green skids or smart cutter skids. It is available 
in 1- and 3/4-inch hose models. 714/632-8198; www.southlandtool.com.

29. Pipeline Renewal Technologies PowerCutter
The PowerCutter for sewer mains from Pipeline Renewal Technol-

ogies handles 6- to 10-inch (PC150) or 8- to 28-inch lines (PC200). It self-posi-
tions via a high-torque four-wheel-drive chassis, and travels up to 328 feet. It 
performs horizontal cutting with a powerful air motor offering up to 1.9 hp. 
The unit articulates on four axes (up/down, rotation, tool pivot, cutter for-
ward/back), and displays live footage from an illuminated, vibration-isolated 
self-cleaning camera. It offers CANbus-based controls with twin multifunction 
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joysticks for easy position recall. Interchangeable bits address a wide range of 
pipe materials and cutting tasks. 866/936-8476; www.pipelinert.com.

30. USB - Sewer Equipment Corporation  
Turbo Chain Cutters 

Turbo Chain Cutters from USB - Sewer Equipment Corporation are 
made of tempered stainless steel and offer continuously adjustable guide 
skids. The chain retainer is driven by a high-performance turbine to remove 
roots, grease and mineral deposits from 4- to 48-inch sewer lines. With an 
optimized 3-D hydromechanics design in conjunction with ceramic nozzle 
inserts, the cutters use recycled or clean water. They can also be used as bar-
rel cutters with diamond bits for smooth removal of protruding laterals. 
Heavy mineral deposits can be removed with carbide bits attached to the 
specialized chain. 866/408-2814; www.usbsec.com.

ROOT CHEMICALS

31. Duke’s Root Control Razorooter II 
Diquat-based Razorooter II root control herbicide from Duke’s 

Root Control is registered by the U.S. Environmental Protection Agency 
for controlling nuisance tree roots in sanitary sewer line collections systems 
and received a classification of “evidence of non-carcinogenicity for humans.” 
In 2014, the EPA further approved an amendment of labels to lower the 
signal word from “warning” to “caution.” Crews insert a hose from manhole 
to manhole, preparing to fill the affected sewer pipe with herbicide. The 
foam is then released, compressing against pipe surfaces and penetrating 
cracks, joints and connecting sewers. Roots are killed on contact, decay nat-
urally and slough away. Applications prevent root-related stoppages for two 
to three years. 800/447-6687; www.dukes.com.

32. Lenzyme/Trap-Cleer foaming root control 
Foaming root control from Lenzyme/Trap-Cleer has double 

the dichlobenil active ingredient of previous solutions and a latex base that 

helps it stick to roots longer. It is easy to apply and provides a slower foam-
ing action to coat the entire pipeline and eliminate fast foam-over messes. 
800/223-3083; www.lenzyme.com.

33. RootX chemical root control 
Chemical root control from RootX is a long-term solution to 

pipeline root intrusion, as it stunts new root growth without damaging the 
pipe, clearing pipeline roots that can cause blockages resulting in sanitary 
sewer overflows. It’s been verified to have no harmful effects on water treat-
ment systems. The simplicity of the application means crews can perform 
root control on demand or as scheduled preventive maintenance. It is reg-
istered with the EPA for both sanitary and storm use (EPA Reg. No. 68464). 
800/844-4974; www.rootx.com.

34. Vaporooter scientific formula
The Vaporooter scientific formula is guaranteed to destroy roots 

on contact and inhibit regrowth for years. A combination of two unique 
herbicides approved for use in sewers create a devastating one-two punch 
on roots by penetrating root cells to destroy roots on contact, and binding 
to pipe walls, joints and cracks to inhibit new growth. Application equip-
ment allows operators to simply jet up the line, push a button and fill the 
pipe with Vaporooter foam while retrieving the hose. The system fits any 
jet truck and is available as an option from many leading truck manufac-
turers. 800/841-1444; www.vaporooter.com. F
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7,000 psi, a portable wheel and push handle, 50-foot hose, trigger gun, wand, 
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MECHANICAL ROOT CUTTERS
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the exact tail thruster to bolt to green skids or smart cutter skids. It is available 
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ROOT CHEMICALS
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CASE STUDY   CHEMICAL AND MECHANICAL ROOT CONTROL    By Craig Mandli

Hydraulic root  
cutter clears tough  
pipe blockage 
Problem: 

The American Embassy Tunisia in 
Washington, D.C., was experiencing 
a major sewer blockage in one of their 
8-inch lines. Over time, massive root 
intrusions blocked the pipe. The prob-
lem was compounded by hardened 
grease and calcium buildup on the 
pipe walls. A standard approach using 
a mechanical cable machine was not 
feasible due to the heavily impacted 
roots, and using a high-pressure sewer 
jetter alone would also be very time-
consuming and require a significant 
number of man-hours to complete. 
The embassy needed a quick solution that wouldn’t damage the pipe walls 
in the process. 

Solution: 
Spartan Tool’s 468 hydraulic root cutter with an 8-inch saw blade was 

used in conjunction with a high-pressure water jetter to clear the root mass 

effectively. The unit operates at 2,000 
psi; at this pressure the risk of damage 
to pipe walls and seals was significantly 
reduced in comparison to using a rotat-
ing nozzle at 4,000 psi. As the cutter 
moves through the pipe, roots are 
pinned against the pipe wall and the 
steel saw blade rips and tears them 
away. Combined with a flow rate of up 
to 15 gpm, the unit flushes the root 
pieces out of the sewer line. The final 
step involves using a high-pressure 
water jetter to remove any remaining 
roots or buildup from the pipe walls. 

RESULT: 
The unit cut through the roots and the sewer line’s flow was restored. 

The embassy resolved their drain problem without damage to the pipe walls, 
and the job was completed in less time than using a single cleaning tool 
alone. 800/435-3866; www.spartantool.com. F
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Product
Spotlight

Jetstream of Houston  
rotary nozzle

The Orbi-Jet X22 rotary nozzle from Jet-
stream of Houston is designed for surface 
cleaning applications. The self-rotating noz-
zle is rated for up to 22,000 psi. Features 
include a lightweight Twis-Lok shroud that 
ensures safer water displacement and protects 
the nozzle from damage during operation. A magnetic braking system con-
trols rotational speed. Nozzles are safety colored for pressure recognition. 
The premium kit includes an optional 15,000 psi adapter, 50-hour mainte-
nance kit and secondary rebuild kit. 800/231-8192; www.waterblast.com.

KOHLER Power Systems  
diesel-powered  
mobile generators

Diesel-powered mobile generators 
(90REOZT4 and 120REOZT4) from KOHLER 
Power Systems are designed to withstand the 

elements, run long hours in prime and standby applications, and meet all 
EPA emission requirements. Generators run on a John Deere Tier 4 Final 
4.5L engine. Features include a heavy-duty air cleaner with restriction indi-
cator, fuel tanks designed for 24-hour runtime, external emergency stop and 
stainless steel door latches and hinges. 800/544-2444; www.kohlerpower.com.

Endress+Hauser radar level sensor
The Micropilot NMR81 radar level sensor from 

Endress+Hauser is designed for high-accuracy custody trans-
fer applications and liquid level measurements in tanks with 
baffles. The instrument offers a transmission frequency of 79 
GHz with a 3- or 4-degree microwave beam angle that ensures 
safe and reliable measurements in narrow tanks for up to 229 
feet. 888/363-7377; www.us.endress.com.

General Equipment Company  
temporary lighting

Tower Light temporary lighting products from General Equipment Com-
pany provide an inflatable, temporary lighting solution for large and con-
fined areas. A cylindrical load-bearing nylon tower is inflated with constant 

The AllClean water recycling option for Vacall AllJet-
Vac combination sewer cleaners is designed to con-
serve water and allow operators to work all day without needing to 

refill water tanks. 
The system uses a series of filters, screens and centrifugal motions to 

remove matter from water collected in the debris tank before returning it 
to the water tanks. 

“Productivity is going to increase tremendously,” says Bill Petrole, vice 
president of sales and marketing for Vacall. “If you have a large job with a 
lot of jetting to do, it doesn’t take long to empty your water tanks. The ben-
efit would be the length of time you can stay on the job or stay away from 
the dump.” 

The system is located at the front of the AllJetVac debris body, protected 
from damage by stones or other vehicles. Petrole says this also allows them 
to offer an inexpensive alternative to a dedicated truck. 

“We can take a normal sewer truck that we’re producing and, as an 
option, add the recycler onto it so the municipality has a dual-purpose 
machine,” he says. “They can fill up the water tanks in the morning and go 
out and use it like a conventional combo truck, or they can go out in the 
morning and recycle water and use it as a recycler.” 

A multistage recycling process starts with an initial sediment separation 
followed by a floating V-Filtration screening process further separating water 
from debris. The V-Filtration also has backflush, self-cleaning capability. 
Centrifugal action removes remaining solids, including particles down to 
100 microns. Solids and fine particles are returned to the debris tank via a 
pressure-regulating valve system. Recouped jetted water — up to 65 per-
cent from a sewer line — is returned to the water tanks for reuse. 

“One of the biggest reasons we did this at this time is to conserve water,” 
Petrole says. “Why would you go out and waste thousands and thousands 
of gallons of clean water cleaning a sewer? The recycling concept has been 
in Europe for a long time, and the system that we’re using has been around 
for a long time. It’s a proven way of doing things.” 

The recycling system includes a segregated 240-gallon clean water tank 
attached to a 10 gpm pump and 50-foot hose reel for washdown. To cus-
tomize AllJetVac models for specific applications, municipalities can choose 
decant valves, a cold-water recirculation system, backup hose reel hydrau-
lics and multiple blower and water pump choices. Debris tank capacities 
are available in 10 or 12 cubic yards, and water tank capacities range from 
1,000 to 1,500 gallons. 800/382-8302; www.vacall.com.

Vacall AllClean water recycling system 
conserves water and increases productivity
By Luke LeNoble

 
 

air pressure, delivered by an integral blower sys-
tem. Designed for indoor or outdoor use, lights 
can be installed and ready for operation in about 
one minute with no special tools or additional 
components. Operational heights of 7.5, 10 and 
14 feet provide 360-degree illumination. 
800/533-0524; www.generalequip.com.

American Machine & Conveyor 
cold weather outdoor water 
sampling station

The EZ-02FCW outdoor water sampling 
station from American Machine & Conveyor 
provides a pristine testing environment in 
inclement weather conditions. Made of stain-
less steel, the sampling station is designed to 
reduce false positives and safely collect bacteriological samples from a des-
ignated point that is fed directly from the water main. A built-in, full-flow 
flushing valve and weathertight sealing closure contains protective wind/
rain guards. The three-position, self-sealing lid seals flush to protect against 
weather, infestations and other contaminants. When sampling during inclem-
ent weather, the lid’s second position forms a cover over the sampling area. 
805/642-9924; www.american-mc.com.

DPL Telematics GPS tracking system 
with anti-tamper protection

The Trackall OBDII vehicle tracking system from 
DPL Telematics delivers real-time vehicle and driver 
behavior data. The unit plugs into the existing OBDII 
port of most vehicles and installs in seconds. Anti-
tamper features include a backup battery that deliv-
ers immediate disconnection notifications with 
location, as well as GPS jamming detection. Manag-
ers can wirelessly monitor vehicles through an inter-
net-based software package and mobile app. 
800/897-8093; www.dpltel.com.

FCI – Fluid Components 
International flow  
switch/monitor

The FS10i flow switch/monitor 
from FCI — Fluid Components Inter-
national is designed for industrial pro-
cesses, manufacturing operations, 
pumps, compressed air, gas compressors and HVAC systems requiring flow 
assurance and alarming wherever detection and user warning of flow rate 
is required. The SIL 2-compliant device features an air/gas sensitivity and 
setpoint range of 0.25 to 400 SFPS and 0.01 to 0.5 feet per 
second for water or liquids. It is suitable for use in fluid tem-
peratures from -40 to 250 degrees F and at up to 2,000 psi. 
800/854-1993; www.fluidcomponents.com.

Protective Industrial Products  
protective gear

Falcon protective gear from Protective Industrial Prod-
ucts is designed to offer protection from rain and other ele-
ments and provides splash protection for industrial pressure 
washing applications. 800/262-5755; www.pipglobal.com.

Victaulic knife gate valve
The Series 795 knife gate valve from Victaulic is made for fluid 

lines containing solids or abrasive materials. All wear parts are 
enclosed in a single-seat cartridge kit. The design allows the valve 
to remain installed through ongoing maintenance cycles, reducing 
downtime by eliminating the need to remove the entire valve from 
the pipeline. The knife gate valve joins either grooved-end carbon 
steel or plain-end HDPE pipe. It is available in sizes from 3 to 12 
inches and rated to 150 psi. 610/559-3300; www.victaulic.com.

Agru America concrete liners
Sure-Grip concrete liners from Agru Amer-

ica extend the life of tanks, pipes and other struc-
tures. Liners are made for new cast-in-place 
construction, rehabilitation projects and prefab-
ricated elements such as concrete pipes and man-
holes. V-shaped Ultra Grip anchors are designed 
for concrete structures subject to high ground-
water back pressure. Taller anchors are designed 
for rehabilitation of structures where a thicker 
layer of grout is required. Liners are available in a wide variety of res-
ins (HDPE, PP, PVDF, ECTFE), thickness and sheet/roll dimensions. 
800/373-2478; www.agruamerica.com. F
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Vac combination sewer cleaners is designed to con-
serve water and allow operators to work all day without needing to 
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The system uses a series of filters, screens and centrifugal motions to 

remove matter from water collected in the debris tank before returning it 
to the water tanks. 

“Productivity is going to increase tremendously,” says Bill Petrole, vice 
president of sales and marketing for Vacall. “If you have a large job with a 
lot of jetting to do, it doesn’t take long to empty your water tanks. The ben-
efit would be the length of time you can stay on the job or stay away from 
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“We can take a normal sewer truck that we’re producing and, as an 
option, add the recycler onto it so the municipality has a dual-purpose 
machine,” he says. “They can fill up the water tanks in the morning and go 
out and use it like a conventional combo truck, or they can go out in the 
morning and recycle water and use it as a recycler.” 

A multistage recycling process starts with an initial sediment separation 
followed by a floating V-Filtration screening process further separating water 
from debris. The V-Filtration also has backflush, self-cleaning capability. 
Centrifugal action removes remaining solids, including particles down to 
100 microns. Solids and fine particles are returned to the debris tank via a 
pressure-regulating valve system. Recouped jetted water — up to 65 per-
cent from a sewer line — is returned to the water tanks for reuse. 

“One of the biggest reasons we did this at this time is to conserve water,” 
Petrole says. “Why would you go out and waste thousands and thousands 
of gallons of clean water cleaning a sewer? The recycling concept has been 
in Europe for a long time, and the system that we’re using has been around 
for a long time. It’s a proven way of doing things.” 

The recycling system includes a segregated 240-gallon clean water tank 
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IN CANADA 800.328.3318
www.SewerEquipmentCo.com

SEWER EQUIPMENT CO.
OF FLORIDA, INC.

»SINGLE & MULTI SIZE PASS THRU PLUGS

»MULTI SIZE PLUGS & MULTI SIZE LEAK LOCATORS

»SINGLE & MULTI SIZE TEST PLUGS

»COMPLETE LINE OF SEWER & DRAINAGE TOOLS AVAILABLE

Let Us Build Your 

JETTER

Diesel
Propane

Gas

866-944-3569

Generator-Parts.com
Online parts breakdowns to help you 

troubleshoot and identify repair parts.

FULL LINE OF GENERATORS 
AND OEM PARTS FROM: 

MANY PARTS IN STOCK:
    • Filters
    • Fuel System   
       Components
    • Starter Motors

    • Replacement
       Gaskets
    • Solenoids
    • Much More!

Trained & Certified Repair and Installation Staff
877-409-1618  •  sales@generator-parts.com

Generator-Parts.com

Same day shipping on in-stock inventory 
orders placed before 4 p.m. CST.

Our large midwest inventory reaches most places 
in 2-3 business days via standard shipping.

Government and Military Quotations Welcome

• Manhole Odor Inserts
• Pollution Control Barrels

• Activated Carbon
• Vapor Phase Adsorbers

• Septic Vent Filters
• Custom Solutions

866-NO-STINK 
(866-667-8465)

973-846-7817 in NJ
Makers of the Wolverine Brand

of Odor Control Solutions

Pictured: Super Wolverine 8# Unit

Patent # US 8,273,162

IndustrialOdorControl.com
A Broad and Economical Range of Odor Control Solutions

Philmac
UNIVERSAL  

TRANSITION 
COUPLINGS 

(UTC)

Connecting pipe sizes 
from ¾" to 2"

• CTS PE & PEX
• PE IPS-OD
• PE SIDR 7 – 15 
• Galvanized Steel
• Stainless Steel 

• Steel
• Copper
• Lead
• PVC
• ABS

 Rated 200psi @ 73°F 
and 150psi @ 100°F

100% Lead Free

HARCO Fittings
www.harcofittings.com
(800) 825-7094

800.362.0240

O
NL

Y $2,995

www.mtechcompany.com

The best package on the 
market includes:

Add a Blower with 15’ of duct for only $350!
Add a 5 Minute Escape Respirator for only $500!

CONFINED 
SPACE 
ENTRY 

PACKAGE 

• 4-Gas Air Monitor 

• 7’ Tripod

• Work Winch

• Full Body Harness

• 3-Way Fall Protection 

SM

SM

DYE TRACERS
Certified to

ANSI/NSF 60

Division of Kingscote Chemicals

www.brightdyes.com • 1-800-394-0678

Solutions
for:
• Infiltration
• Septic Systems
• Cross Connection
• Leaks and more...

Now That’s Smokin’! 

1.800.394.0678   www.turbo-fog.com

Tests up to 7500 cubic feet of pipe per minute

• Easy • Cost Effective • Compact •
Turbo Fog MH75
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MONDAY
September 12th
Fair Hours:  12 p.m. - 6 p.m.

TUESDAY
September 13th
Fair Hours:  8 a.m. - 2 p.m.

Outdoor Event - Rain or Shine

Many hotel options close by:  wistatefair.com/wsfp/visitor-information

per person
in advance

$30
per person
on site
Registration

includes ear plugs

and safety glasses!

$20

View complete event details at:

                                       
       Call 866-933-2653 for more info.

Marketplace Advertising

Convert to  
HOT WATER  

PRESSURE  
WASHING  

and  
JETTING

watercannon.com 
800.333.9274

2GPM to 10GPM
118° Temperature Rise

4200PSI Rated
Wheel Kits optional

$1,399+disc plugs | high pressure plugs | large inflatable pipe plugs |
pipeline testing & acceptance plugs | pneumatic by-pass plugs

“Your One-Stop
Stopper Shop!”

FOR 31 YEARS – HOME OF THE ORIGINAL

PIPE PLUG & NB BAG/
PILLOW DESIGN STOPPER

[ SINGLE SIZE OR MULTI SIZE PIPE STOPPERS 4” & UP ]

JJ

NEW SMYRNA BEACH, FL
IN FL 800.225.2952 | OUT OF FL 800.635.2323

IN CANADA 800.328.3318
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INDUSTRY NEWS                      JULY 2016

Oldcastle Precast acquires Colorado Precast
Oldcastle Precast, a manufacturer of precast concrete, polymer con-

crete, composite and plastic building products, acquired the assets of Col-
orado Precast Inc. with a manufacturing location in Loveland, Colorado.

Green Truck Association names  
board of governors

The Green Truck Association, an NTEA affiliate division, named Shawn 
Brougham chairman, Amy Dobrikova vice chairman and Chris Weiss trea-
surer. Brougham is director of product development at Altec Industries. 
Dobrikova is president of Intelligent Fleet Solutions, and Weiss is vice pres-
ident of engineering at The Knapheide Manufacturing Company.

Aqua-Aerobic Systems releases product brochure
Aqua-Aerobic Systems published a cloth media technology brochure 

that highlights the features and benefits of its OptiFiber technology. The 
12-page brochure is available to view or download at www.aqua-aerobic.com.

Fluid Imaging Technologies celebrates growth
The FlowCam particle imaging and analysis system from Fluid Imaging 

Technologies is now in operation in 50 countries, including all seven con-
tinents and on a fleet of ocean vessels worldwide.

Tigre-ADS USA names  
regional sales manager

John Kane joined Tigre-ADS USA as regional sales 
manager for Alaska, Arizona, California, Colorado, Hawaii, 
Idaho, Montana, Oregon, Nevada, Utah, Washington and 
Wyoming. He has a sales and marketing background with 
a history in the wastewater management segment and 
plumbing distribution market.

Cretex Specialty Products  
names regional sales rep

Cretex Specialty Products named James Dugger 
regional salesman. He will oversee sales and marketing 
elements for the Cretex product lineup and will work to 
expand product specifications and use through promo-
tional efforts.

GapVax nears completion of first phase of expansion
GapVax is nearing completion on the first phase of a 160,000-square-

foot addition to its manufacturing facility in Johnstown, Pennsylvania. The 
first phase encompasses about 100,000 square feet for blasting, painting 
and finishing product. The upcoming second phase will focus on the fab-
rication process. GapVax will have about 250,000 square feet of manufac-
turing space on 15 acres once expansion is complete.

McElroy Manufacturing redesigns website
McElroy Manufacturing launched a redesigned website, www.mcelroy.com. 

The site features a new menu structure where machines are grouped into 
two categories based on the type of industries served and a search feature.

Avanti International  
names regional manager

Avanti International named Jacob Swanson Midwest 
regional manager. He has over 10 years of injection grout-
ing experience.

Envirosight releases Sewer Zoom 
Camera Buyer’s Guide

Envirosight released a new Sewer Zoom Camera Buyer’s Guide. The 
complimentary guide can be downloaded off the company’s website, 
www.envirosight.com.

Isuzu Commercial Truck of America 
names Skinner president

Shaun C. Skinner was named president of Isuzu Com-
mercial Truck of America, where he previously served as 
executive vice president and general manager. Skinner, 
who also serves as president of Isuzu Commercial Truck 
of Canada, joined American Isuzu Motors in 1987.

LMK Technologies names  
regional sales manager

LMK Technologies named Pete Tortorici regional 
sales manager for the Central Midwest. He has over 30 
years of experience in the trenchless, water and sewer 
industries, which includes representing protective coat-
ings and lining products in the municipal and indus-
trial markets.

Ring-O-Matic partners with Utility One Source
Utility One Source, which provides sales, rental and aftermarket service 

of heavy equipment, will make Ring-O-Matic’s vacuum jetters available to 
customers nationwide from its 23 locations.

Trio-Vision acquires Cobra Technologies
Trio-Vision acquired the assets of Optical Robotics’ Cobra Technologies 

brand. Trio-Vision will keep the brand of Cobra Technologies’ products 
and introduce a new range of inspection products, including portable crawler 
systems and manhole cameras. F

Pete Tortorici

Shaun Skinner

Jacob Swanson

James Dugger

John Kane

Go to mswmag.com
to view the e-zine.
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classifieds

COVERS
POND & TANK COVERS: Industrial & Envi-
ronmental Concepts makes gas-collection 
covers, odor-control covers, heat-retention 
covers and wildlife-protection covers. Call 
952-829-0731 www.ieccovers.com  (MBM)

POSITIONS AVAILABLE

Trio Vision (formerly Cobra) is looking to 
expand their sales team. We are seeking 
Regional Sales Manager, who will be re-
sponsible for sales and demonstrations in a 
particular territory. Currently we are seeking 
Sales Managers east of the Mississippi. Prior 
experience with CCTV inspection sales and 
software would be helpful. Please send your 
resume to: tomschmandt@cobratec.com 
770-435-8991 (M08)

Looking for Utility Operator to work in Metro 
and Rural Minnesota as well as outlying areas. 
Preferred requirements: Experience running 
televising equipment including lateral launch 
systems with PACP certification and knowl-
edge and operation of combination jet-vac 
trucks. Please apply even if knowledge-based 
requirements are not fully met. Looking for fu-
ture team members to have a positive attitude 
and a self-starter mentality with the ability and 
comfort to lead other team members. We offer 
negotiable, very competitive wages based on 
experience. Retirement plan and health insur-
ance is available. Call 507-388-1945 or email 
resume to swenner@empire-pipe.com. Come 
help us make a better future for yourself and 
our team.  (C07)

GapVax, Inc., a nationally recognized manu-
facturing business, is seeking a talented, 
highly motivated individual to fill a full-time 
Sales Position in the Midwest (Iowa based 
preferred) region. GapVax is the leading 
manufacturer of industrial and municipal 
vacuum units and hydroexcavation units 
in the United States. We provide the most 
reliable, comprehensive, and efficient mo-
bile vacuum units in the industrial and 
municipal markets. Specifications of the 
position are listed on our website, www.
gapvax.com, click on the Now Hiring link 
in the left hand column. Send resumes to 
Lthomas@gapvax.com or 575 Central Av-
enue, Johnstown, PA 15902. (MBM)

PRESSURE WASHERS
Industrial Pressure Washer - New w/warranty 
$9,500. 2,000psi, 18gpm. 999cc Kohler & AR 
pump. Will deliver. 321-800-5763 (MBM)

Honda horizontal GX engines, new in-the-box 
w/warranty. GX200QX - $399; GX270QAG - 
$579; GX390QA - $599 delivered price. 800-
363-9855 or GXParts.com  (MBM)

RENTALS
Liquid vacs, wet/dry industrial vacs, combina-
tion jetter/vacs, vacuum street sweeper & catch 
basin cleaner, truck & trailer mounted jetters. All 
available for daily, weekly, monthly, and yearly 
rentals. VSI Rentals, LLC, 888-822-8648; 
www.vsirentalsllc.com. (CBM)

SERVICE/REPAIR
Dynamic Repairs - Inspection Camera 
Repairs: 48 hour turn-around time. Gen-
eral Wire, Ratech, RIDGID, Electric Eel Mfg., 
Gator Cams, Insight Vision, Vision Intrud-
ers. Quality service on all brands. Rental 
equipment available. For more info call 
Jack at 973-478-0893. Lodi, New Jersey. 
www.dynamicrepairs.biz (MBM)

TV INSPECTION

USED Envirosight ROVVER System: Brand 
new RC90 camera. Cable reel (SN 360570) 
has new power supply, motor, clutch, cable 
(656’) and winding rollers. 125 crawler (SN 
0260768) has new top plate, side plates, 
axles and seals, plus new control board 
compatible with rear-view camera acces-
sory (not included). CCU (SN 0160981) 
with new power card, new 56V card, new 
+/-26 card, and new card. Control pen-
dant (SN 0492645) is compatible with 
RC90 camera and R225 crawler. $27,500. 
Call 973-252-6700. (MBM)

NEED TRACTION? We make aftermarket 
more aggressive pads and chain assemblies 
for all chain-driven camera tractors. Custom, 
dependable, double-hole fabrication secured 
to high quality carbon steel chain, or just 
pads and rivets. Samples upon request. Pipe 
Tool SpecialtiesLLC:  888-390-6794; Fax 
888-390-6670; www.yourtractionpads.com 
or email pts4422@yahoo.com (MBM)

WATERBLASTING
Gardner Denver T-375M: Bare Shaft 
pump. Gardner Denver T450M Bare Shaft 
pump. Gardner Denver TF-375M 21 gpm 
@ 10,000 psi. Gardner Denver TX-450HB 
21gpm @ 20,000 PSI. Gardner Denver TF-
450MB 52gpm @ 10,000 psi.  NLB 10-200. 
34 gpm @ 10,000 psi. HT-150S 25 gpm 
max 10,000 psi max, Shell Side Machine, 
Wheatley 165: 30 gpm @ 10,000 psi. 
Wheatley 125 with aluminum bronze fluid 
end. Boatman Ind. 713-641-6006. View @
www.boatmanind.com. (CBM)
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We provide reprint options
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“The very day we found out we’d have to move our shop, somebody 
came through the door and said, ‘Do you want to buy Buck’s back?’ It 
was really a door closing, door opening, all in the same day.” They quickly 
jumped at the chance.

Today their business is exclusively portable restrooms, serving the 
100-mile-wide Willamette Valley. They’ve got about 1,500 Satellite Industries 
units — gray Tufways and Maxims (and a few white ones for weddings, and 
green units for their University of Oregon tailgating; “quack shacks,” they call 
them after the Oregon Ducks mascot), several ADA-compliant Freedoms 
and wheelchair-accessible Liberties — an Ameri-Can Engineering Crowd 
Pleaser restroom trailer, and two smaller Comfort Station trailers from 
Advanced Containment Systems, Inc. About 50 percent of their work is 
special events, including, in 2012, the U.S. Olympic track-and-field trials.

 

Making connections

The Welds live in Sweet Home so they’ve always had the hometown 
advantage for the Jamboree and Buck’s has done it since its beginning in 
1996. They feel confident they’ll retain the work as long as they provide good 
service and a reasonable price.

 

the Main event

In the early ’90s, when Sweet Home came up with an idea to help 
fund civic projects, this little town asked a big star to perform at their first 

country music festival. Surprisingly, Wynonna Judd said yes and the festival 
has attracted top talent ever since. In 2012, the 9,000 residents welcomed 
40,000 visitors August 3-5, most of whom camped out. Judd was back to help 
celebrate the Jamboree’s 20th anniversary, along with Rascal Flatts, Dierks 
Bentley, the Charlie Daniels Band, and enough performers for 22 shows on 
two stages. Other attractions included beer and wine gardens, merchandise 
booths and a kids’ zone. The event is held in a no-facilities, 20-acre park-like 
setting near the edge of the picturesque town.

 

By the nuMBers

The company brought in 265 units (20 Maxims, 10 Freedoms, 20 
Liberties, one Standing Room Only urinal unit, and the balance Tufways), 
three restroom trailers, and 73 hand-wash stations (half Satellite Industries 
Waves from the company’s inventory, the rest PolyPortables, Inc. Tag Alongs 
rented from a colleague).

Some 115 units, including five handicap-accessible, were set up at the 
main venue — a few at bus stops, the hospitality center, and parking lots, 
but the bulk in large banks, along with six to eight hand-wash stations, were 
placed at the four corners of the facility. The crew placed the ACSI trailers 
near the stage for the performers and the Ameri-Can Engineering trailer in 
the food court/beer garden, along with the urinal unit.

Thirty units and six hand-wash stations were arranged in two banks 
at a smaller, adjacent venue. The rest of the inventory was taken to 23 
campgrounds. Thirteen units were rented to individual campsites.

“It’s easier to send a driver 

to pick up toilets if they’re 

all in one spot. I probably 

spent a little bit extra labor, 

but at least you don’t 

have to send somebody 

with a map to go to this 

campground, get these six, 

go to another campground, 

get these eight.’’

Scott Weld

<<< The Buck’s team includes, from 
left, Milah Weld, Susie Sieg, Josh 
Wooley, Sten Weld, Scott Weld and 
Eric Brownrigg.

(continued)

the teaM

Lisa and Scott Weld, owners of Buck’s 
Sanitary Service in Eugene, Ore., have a 
staff  of 10 — an offi  ce worker, yard worker, 
part-time mechanic and seven drivers. 
Lisa works in the offi  ce answering phones 
and managing the creative and marketing 
side while Scott fi lls in on everything 
from management to running routes to 
maintenance. Five people worked on the 
Oregon Jamboree along with the Welds 
and their three children, Maren, 9; Milah, 
13; and Sten, 17; who are accustomed to 
helping out at events.

 

coMpany history

In April 2012, Lisa and Scott Weld 
bought Buck’s — for the second time. Th eir 
fi rst crack at it was in 1995 when Scott’s 
father heard the 20 -year-old business was 
having problems. Th e family made an off er 
to the founder and operated it for four 
years as an add-on to their trash and septic 
service business. In 1999, when Weld’s 
father retired, they sold it to a national 
solid waste company. Weld went to work 
for that company, then 10 years later tried 
his hand again at self-employment in the 
trash business. A few challenges cropped 
up, but they turned out to be fortuitous, 
says Lisa Weld.

(continued)

<<< Susie Sieg, of Buck’s Sanitary Service, 
unloads a Satellite Industries Maxim 3000 

restroom at the Oregon Jamboree.
(Photos by Peter Krupp)

tHe JoB: Oregon Jamboree
locAtIoN: Sweet Home, Ore.
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 Let’s roLL

Eight times, Sunday through Wednesday, a caravan of three trailers 
made the hour-long drive up Interstate 5 from the company’s yard to the 
Jamboree site to deliver units. Two of their 15-year-old company-built 
trailers held 16 units each and a third trailer carried 20 (also company-built, 
using an Explorer receiver from McKee Technologies, Inc.). The company 
used service vehicles to pull the trailers.

Weld tried a new approach for the removal process. Sunday night 
and continuing Monday, the team pumped and moved all units to a single 
staging area, which he felt simplified the job. “It’s easier to send a driver to 
pick up toilets if they’re all in one spot,” he explains. “I probably spent a little 
bit extra labor, but at least you don’t have to send somebody with a map to 
go to this campground, get these six, go to another campground, get these 
eight. Then you start leaving sinks behind and the (handicap unit) doesn’t 
fit. It’s just a logistics nightmare trying to get the loads to work out.” During 
the week, they grabbed units as schedules permitted.

 

keepin’ it cLean

Jamboree organizers required someone be on site and available by 
radio at all times so Weld, his son and another member of the team stayed in 
a motor home at one of the campgrounds.

Venue units were serviced each night from 11 p.m. to 2 a.m. At 6:30 
a.m. they started in on the campground units, finishing around 9:30 a.m. 
During the day, they pumped out 20 RVs and 19 holding tanks — 10 at the 
two shower facilities and the balance for the food vendors.

Five service vehicles were used: A 2010 Peterbilt 335 and a 2008 
International 4300, both built out by Progress Vactruck with 1,500-gallon 
waste/500-gallon freshwater aluminum tanks; a 2001 Isuzu FTR from 
Workmate/FMI Truck Sales & Service with an 850-gallon waste/350-gallon 
freshwater steel tank; and two 2000 International 4700s built out by Lely 
Manufacturing Inc. with 750-gallon waste/350-gallon freshwater steel tanks. 
All have Masport pumps.

Waste was transported to the company’s yard each night and transferred 
to a 20,000-gallon tank. From there, another pumping contractor picked up 
the waste and disposed of it by land application.

 

saMe But different

In one sense, Weld was an old pro at this event, so it was “pretty much 
business as usual,” he says. On the other hand, the size and scope had 
changed significantly over the years — their first year, they brought in 60 
units for one venue and four campgrounds. “That was the most difficult 
thing for me,” he says. “So I had to get my act together.” He quickly got his 
arms around it. “You’ve got to just scratch your head and kick it in gear and 
go. We didn’t stop moving all weekend.” ■

Advanced Containment 
Systems, Inc.
800/927-2271
www.acsi-us.com

Ameri-Can Engineering
574/892-5151
www.ameri-can.com

Lely Manufacturing, Inc.
800/334-2763
www.lelyus.com

Masport, Inc.
800/228-4510
www.masportpump.com

McKee Technologies - 
Explorer Trailers
866/457-5425
www.mckeetechnologies.com
(See ad page 46)

PolyPortables, Inc.
800/241-7951
www.polyportables.com
(See ad page 33)

Progress Vactruck
800/467-5600
www.progressvactruck.com

Satellite Industries
800/328-3332
www.satelliteindustries.com
(See ad page 27)

Workmate/FMI Truck  
Sales & Service
800/927-8750
www.fmitrucks.com

MORE INFO

^^^ Milah Weld helps out her father’s crew, keeping restrooms and hand-wash 
stations stocked with soap and paper products at the Oregon Jamboree, includ-
ing these Wave sinks from Satellite Industries.

^^^ Satellite Industries Tufway restrooms are lined up and ready to go before the 
Oregon Jamboree, complete with lighting strung in the front of the units.
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The Kauai water 
department traverses 

a clear path toward 
system revitalization
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he County of Kauai 
Department of Water, 
charged with the task 
of supplying water 
across the island of 

Kauai, Hawaii, is working to unify 
and modernize its water system 
under its comprehensive Water Plan 
2020. The plan, devised in 2000, 
aims to upgrade aging water infra-
structure, unite separate water sys-
tems and ensure an abundant supply 
of quality water for the future on 
fi rm fi nancial footing. 

The department currently oper-
ates 11 unconnected water systems 
ranging from Haena in the north 
to Kekaha in the south. While the 
island covers more than 560 square 
miles, the water distribution system 
covers 68 square miles, primarily 
along the island’s coast. 

The department monitors, oper-
ates and maintains 50 deep well 
pumping stations, 19 booster pump-
ing stations, four tunnel sources, 58 
storage tanks, 75 control valve sta-
tions and over 400 miles of pipeline 

serving approximately 66,000 resi-
dents. All department revenues are 
derived from water sales.

 
Unique supply challenges

“The island has unique chal-

lenges in securing its water supply,” 
says Bill Eddy, deputy manager and 
engineer with the department. “One 
side of the island receives 13 inches 
of rain per year, while the other is 
the wettest location on Earth, receiv-

T

 PLANNING 
WITH VISION
The Hawaiian island of Kauai is meeting the challenges of its geography, 
climate and remote location while revitalizing its aging water system
By Peter Kenter

“The island has unique challenges in securing its water
supply. One side of the island receives 13 inches of rain 

per year, while the other is the wettest location 
on Earth, receiving 455 inches annually.”

Bill Eddy

Deputy Manager of Engineering Bill Eddy, left, pipefi tter 
Jeffery Silva, equipment operator Corey Silva and lead 
pipefi tter Craig Shirai (out of view) work to replace 
copper piping. (Photography by Dianne Reynolds)

FOCUS: WATER

(continued)

ing 455 inches annually. This is also 
the oldest of the main Hawaiian 
islands and the most eroded. Fresh 
rock is more permeable, but old 
rock doesn’t offer good geology for 
wells, so we still need to practice 
water conservation despite the heavy 
rainfall in parts of the island. Our 
water supply relies 85 percent on 
groundwater and 15 percent on sur-
face water.” 

Water is pumped into storage 
tanks, then transmitted through a 
pipe system ranging from 3/4 inches 

in diameter for those lines serving 
just a few customers on isolated 
routes to 24-inch mains. The distri-
bution system is comprised of every-
thing from galvanized steel to 
asbestos cement, cast iron, ductile 
iron, concrete cylinder and PVC. 
Pipes range in age from brand new 
up to 90 years old. 

A thorough survey of the system 
conducted in the late 1990s revealed 
defi ciencies in pipe condition, along 
with concerns about system capacity, 
water supply levels, storage capacity 

and the fi nancial needs of the system. 
The survey rated the condition 

of the overall system as poor, not-
ing the deterioration of pipelines 
and mapping a series of vulnerable 
mainlines located in remote areas 
with poor access that impeded repair 
and maintenance. 

That study preceded Water Plan 
2020, a thorough roadmap to revi-
talizing the water system. 

“I was the director at the Maui 
Water Board at the time that Water 
Plan 2020 was being developed,” says 
David Craddick, current manager and 
chief engineer at Kauai. “I watched 
with some amazement at the number 
of community meetings that were 
held by manager Ernest Lau at the 
time. The community was heavily 
involved in developing the plan, and 
that’s why the plan has been imple-
mented without much further 
debate in fi nancing the projects.” 

To date, $125 million of a pro-
posed $600 million has been spent 
on the program with the department 
making good progress on its con-
struction schedule. 

Current work involves a continu-
ing emphasis on replacing pipelines. 

“Each of the old pipe materials 
continues to display its own weak-
ness,” notes Eddy. “We’re seeing fail-
ures in the joints and rubber gaskets 
of asbestos cement pipe that have 
caused us a lot of trouble. Cast iron 
lines become brittle and are subject 
to full circle cracks, often due to 
tree roots or ground shifts. PVC 
reaching the end of its service life 
is subject to lateral cracks, particu-
larly the thinner material installed 
decades ago.” 

Ductile iron is faring much bet-
ter, with occasional pinholes present-
ing the worst problems. Eddy notes 
that the island is fortunate to pos-
sess largely neutral soil. 
While aggressive 
soils in Oahu and 

ISLAND WATER PROJECTS 
BEGIN WITH A BLESSING

 
The fi rst step in any major construction project undertaken by the 

County of Kauai Department of Water is the blessing of the project by 
a Hawaiian kahu, a local spiritual leader. 

“The grounds of the island are sacred in so many ways,” says Bill 
Eddy, deputy manager with the department. “We have a priest or 
priestess bless the grounds in any project that involves digging.” 

Eddy notes that the original Hawaiians didn’t possess iron tools and 
used wooden or stone tools instead. 

“Because digging in fi rm ground was so diffi cult, they buried their 
ancestors in the sand or in caves,” he says. “When we break ground to 
construct a pipeline in the sandy areas along the coast, we sometimes 
come across a burial site, so we have the area blessed and ask forgive-
ness for disturbing the dead.” 

Any contact with historic artifacts or burial sites is also overseen 
by a cultural monitor, an archeological expert, the Kauai Burial Council 
and the State Historic Preservation Division to ensure that any bones 
of the deceased — iwi — are treated with care and respect.

“At the end of a project, we also hold a dedication ceremony in 
which we give thanks for keeping the workers safe,” Eddy says. 
“Improving the water system is considered good work that improves 
the lives of island residents.”

PROFILE:
Department of 
Water, County of 
Kauai, Hawaii

YEAR ESTABLISHED: 
1960

POPULATION SERVED: 
66,000

AREA SERVED: 
68 square miles

DEPARTMENT STAFF: 
75

INFRASTRUCTURE: 
400 miles of water mains

ANNUAL DEPARTMENT 
BUDGET:
Operating, $25.4 million; 
capital, $26.2 million (2013)

ASSOCIATIONS: 
American Water Works 
Association, Hawaii Water 
Works Association, National 
Rural Water Association

WEBSITE: 
www.kauaiwater.org

From left, Mayor Bernard Carvalho Jr., Department of Water Board Chair 
Daryl Kaneshiro, County of Kaua’i Council Chair Jay Furfaro, and project 
manager Dustin Moises attend a dedication ceremony for a new 500,000-
gallon tank in Oma’o, led by kahu (or pastor) Ipo Kahaunaele.

Craig Shirai feeds 1-inch soft 
copper pipe through a hole bored 
by the Grundomat horizontal 
boring tool from TT Technologies.

A newly installed water meter from 
Badger Meter. 

(continued)

Honolulu are notorious for attack-
ing water infrastructure, the exte-
rior of iron pipe fares well in Kauai, 
making ductile iron the replacement 
material of choice.

 
Mains buried deeper

The Kauai team is now burying 
new mains deeper than in the past. 
“Some of the older pipes were bur-
ied less than 3 feet deep, and we’re 

now adding 3 feet of cover to the 
top of the pipe,” Eddy says. “We’re 
enforcing the new standard to see 
if it has an effect on breakage.” 

Sections of older pipelines are 
also being aligned with public roads 
as they are replaced. “From the 
1920s to the 1950s, they were typi-
cally aligned along the shortest 
route, which caused them to be 
installed through pastures, forests 

and private property,” Eddy says. 
“Access and maintenance has been 
a problem with these pipelines.” 

In-house crews tackle mainline 
replacement jobs up to 500 feet in 
length. The work is primarily dig- 
and-replace. 

“We have also done several hor-
izontal directional drilling (HDD) 
projects using both HDPE and fus-
ible PVC C900,” Eddy says. “Most 
HDD work has been done at stream 
crossings, a few of them under emer-
gency conditions when existing pipe-
lines were damaged during severe 
winter storms. We did one slipline 
job on an old 27-inch steel pipe, 
sliplined with 16-inch HDPE.” 

Outside contractors are engaged 
in larger projects, often shipping in 
workers and equipment by barge.

 
Switching to RFPs

During fiscal year 2011-12, the 

department switched from a tradi-
tional low bid process to a request 
for proposal system. While the major 
transition temporarily slowed the 
pace at which projects were adver-
tised, the new approach is expected 
to provide higher-quality contrac-
tors that will assist the department 
in remaining on schedule and on 
budget. 

The department currently has 
no leak detection program in place, 
because it has found it challenging 
to attract qualified technicians to the 
island. Kauai has already purchased 
SubSurface LD-12 listening devices, 
FCS Permaloggers and ZCorr cor-
relators, but currently uses its SCADA 
system to detect most large leaks. 

Repair crews are split into two 
teams, with field crews handling 
pipelines and distribution located 
along the coast, and plant crews han-
dling wells and storage tanks located 

Jeffery Silva (foreground) and Corey Silva clean caked red Kauai dirt off a 
Grundomat horizontal boring tool (TT Technologies).

“I watched with some amazement at the number 
of community meetings that were held by manager 
Ernest Lau at the time. The community was heavily 

involved in developing the plan, and that’s why the plan
has been implemented without much further debate 

in financing the projects.”
David Craddick

Bill Eddy, deputy manager and engineer, 
County of Kauai Department of Water.
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along the island’s coast. 

The department monitors, oper-
ates and maintains 50 deep well 
pumping stations, 19 booster pump-
ing stations, four tunnel sources, 58 
storage tanks, 75 control valve sta-
tions and over 400 miles of pipeline 

serving approximately 66,000 resi-
dents. All department revenues are 
derived from water sales.

 
Unique supply challenges

“The island has unique chal-

lenges in securing its water supply,” 
says Bill Eddy, deputy manager and 
engineer with the department. “One 
side of the island receives 13 inches 
of rain per year, while the other is 
the wettest location on Earth, receiv-
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 PLANNING 
WITH VISION
The Hawaiian island of Kauai is meeting the challenges of its geography, 
climate and remote location while revitalizing its aging water system
By Peter Kenter

“The island has unique challenges in securing its water
supply. One side of the island receives 13 inches of rain 

per year, while the other is the wettest location 
on Earth, receiving 455 inches annually.”

Bill Eddy

Deputy Manager of Engineering Bill Eddy, left, pipefi tter 
Jeffery Silva, equipment operator Corey Silva and lead 
pipefi tter Craig Shirai (out of view) work to replace 
copper piping. (Photography by Dianne Reynolds)
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Water department team
County of Kauai, Hawaii

The Kauai water 
department traverses 

a clear path toward 
system revitalization
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PEOPLE/AWARDS
The City of Mississauga, Ontario, was recognized by Credit Valley Conser-

vation for its “support and adoption of innovative stormwater practices” and 
presented with the 2015 Friends of the Credit Award for the development of 
the Central Parkway Rain Garden, which uses a creative way of catching and 
using water runoff. Rainwater is filtered through soil in underground units 
called soil cells. The water is then provided to the trees above. This new pro-
cess improves stormwater management in the area while adding to the urban 
tree cover. The rain garden is located in Ward 4 on Central Parkway East, south 
of Burnhamthrope Road and north of Mississauga Valley Boulevard.

Jason Craft, engineer with the City of Clinton, Iowa, was honored by 
the Iowa Stormwater Education Partnership for his leadership effort to 
implement green stormwater infrastructure to address urban stormwa-
ter quality and quantity issues associated with Clinton’s combined sewer 
overflows.

Joanna Colletti was selected by the Illinois Jaycees as an honoree for its 
Outstanding Young Persons of Illinois awards program. Colletti, who was 
recognized in the Personal Achievement category, volunteers with the Cary-
Grove Jaycees and the Fox River Grove Lionesses Club. She is the water 
resources manager and chief stormwater engineer for the McHenry County 
Department of Planning and Development. She also sits on the Sustainabil-
ity Committee for the Illinois Chapter of the American Society of Engineers 
and is a member of the Illinois Association for Floodplain and Stormwater 
Management and the Northwest Water Planning Alliance.

The American Council of Engineering Companies of Illinois recognized 
Baxter and Woodman (based in Crystal Lake, Illinois) for engineering a $10 
million construction project in suburban Glenview. The Harms Road Regional 
Stormwater Project protects residents from river backflows while simultane-
ously allowing local storm flows to drain. Officials from Glenview and the Glen-
view Park District cooperated and assisted Baxter and Woodman on the project. 
The council selects winning projects based on project originality and com-
plexity, client expectations, and social, economic or sustainable design effects.

The Rockdale County (Georgia) Board of Commissioners announced 
that Todd Cosby was named the county’s Employee of the Year for 2015. 
Cosby is the general engineering manager of the county’s Department of 
Planning & Development – Stormwater Division.

LEARNING OPPORTUNITIES   

American Water Works Association
AWWA is offering a webinar titled What You Need to Know About Climate Risks 

to Water Utility Infrastructure and Assets on Nov. 30. Visit www.awwa.org. 

Wisconsin
The University of Wisconsin Department of Engineering-Professional Devel-

opment is offering Using WinSLAMM v. 10.2: Meeting Urban Stormwater Manage-
ment Goals R324 on Oct. 6-7 in Madison. Visit epdweb.engr.wisc.edu. F

WORTH NOTING

July 3-6
Canadian Society for Bioengineering Annual General Meeting and Conference, Halifax 
World Trade and Convention Centre, Halifax, Nova Scotia. Visit www.csbe-scgab.ca.

July 11-13
American Water Resources Association Summer Specialty Conference: GIS and Water 
Resources, Hilton Sacramento Arden West, Sacramento, California. Visit www.awra.org.

July 17-20
American Society of Agricultural and Biological Engineers 2016 Annual International 
Meeting, Orlando, Florida. Visit www.asabe.org.

Aug. 14-18
Geo-Chicago 2016: Sustainability, Energy and the Geoenvironment, Sheraton Chicago 
Hotel & Towers, Chicago, Illinois. Visit www.asce.org.

Aug. 22-25
StormCon, Indiana Convention Center, Indianapolis, Indiana. Visit www.stormcon.com.

Aug. 28-31
American Public Works Association International Public Works Congress and  
Exposition, Minneapolis Convention Center, Minneapolis, Minnesota. Visit www.apwa.net.

Sept. 12-14
National Rural Water Association WaterPro Conference, Orlando, Florida.  
Visit www.nrwa.org.

Sept. 28-Oct. 1
American Society of Civil Engineers 2016 Convention, Oregon Convention Center, 
Portland, Oregon. Call 800/548-2723 or visit www.asce.org.

Nov. 13-17
American Water Resources Association 2016 Annual Conference, Florida Hotel and 
Conference Center, Orlando, Florida. Visit www.awra.org.

CALENDAR

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.E
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