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The division began a home 
buyout program 10 years ago in 
response to repetitive-loss properties 
along creeks prone to flooding. 

“Our experience dealing with 
the Federal Emergency Manage-
ment Agency (FEMA) hazard miti-
gation grant program (HMGP) 
made an enormous difference 
after the 2010 flood,” Lindsey says. 
“We knew how to apply for the 
funds to purchase properties. Our 
application packages didn’t come 
back for review and corrections.”

Prompt federal responses were 
critical for owners of homes with 
more than 50 percent flood damage. 
They had to keep mortgages current 

while paying to live somewhere else. 
“At best, it takes eight to 20 

months before they get their money 
out of the house,” says Lindsey. 
“Some can’t survive the wait.”

Silver lining
The division has 25 more flood-

damaged properties to acquire for 
a total of 207 lots that are then 
deeded to the city. Workers have 
demolished 101 homes, removing 
any structure indicating human 
inhabitancy and returning the land 
to its natural state. 

“We’re working with the Parks 
Department to tie extended stretches 
of buyout properties into our gre-
enway trail system,” says Lindsey. 
“Parks also is considering installing 
picnic pavilions in places, or play-
grounds on land adjacent to the 
floodplain. We’re also working with 
volunteer organizations to plant com-
munity gardens on some properties.”

After the flood receded, trees 
and vegetation sloughed off the 
saturated banks of the Cumber-
land River. Erosion was severe in 
places and many people lost signif-
icant parts of their backyards. A 
program to plant 20,000 trees is 
helping restore buffer areas, and 
to date, half the trees have been 
planted.

“During the storm, it was diffi-
cult to sense the true magnitude 
of what was happening,” says Lind-
sey. “Our Emergency Operation 
Center was responding to calls 

for swift water rescues and dealing 
with evacuations from institutions. 
Tractor-trailers swept from industrial 
parking lots created logjams under 
downstream bridges, causing the 
most extreme flooding.”

The Harpeth River peaked 15 
feet higher than previous records. 
Thousands of houses in the Bel-
levue area not in the floodplain 
had five to 10 feet of water in them, 
and few owners had flood insurance. 

“By Tuesday or Wednesday, life 
was back to normal for 90 percent 
of the city,” says Lindsey. “But if 
you lived along the river or creeks, 
your life was turned on end for 
years to come.”

Water in motion
After the storm, staff combed 

the county identifying damage to 
stormwater infrastructure for FEMA 
and drivers. 

“The flood washed away cul-
verts, then the roads,” says Lind-
sey. “In one case, a culvert floated 
out of its installation without the 
bed collapsing. We immediately 
barricaded the area.”

Replacing culverts was the 
most challenging of the stormwa-
ter infrastructure repairs. Tempo-
rary efforts slowed erosion, then 
crews returned to replace corru-
gated culverts with concrete pipe 
or constructed box culverts. The 
cast-in-place drainage improvements 
took months to complete.

As the flood ripped through 
backyards, it swept away tons of 
outdoor possessions that snagged 
20 feet up in trees or mounded 
behind the Cheatham Dam 30 
miles downstream of Nashville. 

“The sea of floating debris 
defied description,” says Lindsey. 
“River cleanup organizations are 
still scheduling weekend excur-
sions to pull material out of trees 
and brush along the banks.”

The storm happened so quickly 
that many people had no time to 
save anything except their lives. 
Those who chose to repair their 
homes immediately hauled flood-
damaged possessions to the curb. 

“It’s a FEMA-reimbursable 
cleanup,” says Lindsey. “Our Solid 

Stormwater crew member James Madden cleans a culvert, part of the 
routine maintenance schedule. The crew uses a Vac-Con truck and blasting 
heads to blow out sand, gravel and debris. Then a large vacuum attachment 
is used to suck up the debris that was blown from the culvert.

The Nashville Public Square project replaced the Metro Courthouse parking 
lot with a five-story subterranean garage topped by a 2.25-acre green roof. A 
57,000-gallon below-grade tank stores runoff for on-site landscape irrigation. 
People gather in this park-like setting where concerts are held.

The division began a home buyout program 10 years ago in response to 
repetitive loss properties along creeks prone to flooding. The homes were 
torn down and young trees were planted along the flood plain near the creek. 

“During the storm, it was difficult to sense the true magnitude of what was happening. Our Emergency Operation
Center was responding to calls for swift water rescues and dealing with evacuations from institutions. Tractor-trailers
swept from industrial parking lots created logjams under downstream bridges, causing the most extreme flooding.”

Roger Lindsey
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Around the city
In 2006, the city purchased its 

own televising equipment. Molski 
came on board shortly thereafter, 
and in 2007 the city really started 
to dig into inspection and mainte-
nance of its sewer lines.

“In the first three years we 
cleaned pipes that had never been 
cleaned before,” Molski says. “I can 
guarantee it because we found con-
crete on some of the benches in 
the manholes. They were probably 
televised when they were first in-
stalled, but when the road surface 
was put on, they put two inches of 
asphalt on the first year. The sec-
ond year they raised the castings 
two inches, cemented the rings, 
and some of the mortar fell down 
into the channels. It was still there, 
like a dam, with the flow going 
over or around it. There was some 
nasty stuff backed up behind it.”

The department now follows a 
program where a section of the 

system gets cleaned every year. 
The team just recently completed 
the first full rotation through the 
system and is back at the begin-
ning of another cycle.

“Basically every year we clean 
a third of the city,” Molski says. 
“We have the city divided into three 
sections — a northern section, a 
central section and a southern 
section — and we just work our 
way through, concentrating on 
cleaning one of those sections a 
year. We know where we have bad 
root problems and we’ll cut them 
every year or if they’re really bad, 
twice a year to prevent backups.

“We start out flushing the 
dead ends in the winter to get 
everything moving so we don’t 
have solids rolling up. Then we go 
back when it starts getting warmer 
out and cut any roots we find. If it 
doesn’t have roots we’ll just jet it. 
We have a pretty good handle on 
where roots are, now that we’ve 

PUTTING TECHNOLOGY TO WORK

Eric Southworth, inspection/GIS technician for the City of Stevens 
Point’s Water and Wastewater Departments, has served as the city’s point 
person on the initiative to upgrade GIS and inspection software.

“We’re in the process of working with Ruekert-Mielke out of Milwau-
kee to convert our old ArcIMS (Esri) program, which is really only used by 
the Water Department right now,” Southworth says.

The system was custom-built in the early 2000s, but it doesn’t show any 
records on the wastewater side and Esri stopped supporting it years ago. 

“When I call software support and say I have a problem … they say 
‘We stopped supporting that version six or seven years ago.’ So you can get 
a feel for how outdated this system is,” Southworth says.

The new ArcGIS server Web application will functionally include all the 
sewer mains, manholes and laterals, which weren’t previously included on 
any of the city’s maps, other than as-builts and construction plans. 

“In the future, the GIS is going to be an interface for viewing PipeTech 
reports,” Southworth says. “When you click on a pipe segment, let’s say 
from manhole A to manhole B, it will bring up all the information out of the 
GIS records, the length, diameter and type of pipe, the date it was last 
televised or cleaned along with pipe condition — any of the information the 
guys would give me from the field. 

“In the new application we should be able to see as-builts linked to the 
right-of-ways, TV reports and TV videos from PipeTech linked to each pipe 
segment. The possibilities are endless for what you can do with the new 
application and have it all available to anyone out in the field at any time. 
The future for the departments is centered around mobility. In an economic 
climate like today, the biggest challenge is coming up with the funding. I see 
this application as a huge asset to the whole department, not only to the 
crews out in the field but also the office staff, and hope to have everything 
up and running by the end of the year.”

The Wastewater Department has been working on transitioning to this 
type of system for a few years, but now it’s finally coming to fruition. 

“All tasks at hand should run a lot smoother and it’s going to be at the 
fingertips of all the staff, that’s the main thing — being out in the field and 
being able to access all the information instead of having to call or make the 
trip across town back to the office to research something. Being able to 
access any information and data about the water and wastewater infrastruc-
ture firsthand through the application, from anywhere in the city is 
priceless,” says Southworth.

Dan Woitczak guides the jetter hose from the department’s Vactor 2100 
down a manhole to begin cleaning the sewer main.

Mark Zalewski operates 
the inspection camera 
from the control room of 
the department’s Aries 
televising trailer.

(continued)
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been through everything. The col-
lections system crew has been here 
since 2008. They came over in Jan-
uary, so we’ve gone full-circle through 
everything on the cleaning.”

When the crew flushes pipes, 
they always monitor the flow from 
a downstream manhole so they 
can see what’s coming through. If 
there’s a problem, they’ll bring in 
the Vactor truck and cut or clean 
the line. Once they believe the line 
is clean, the crew moves on and 
returns later for camera inspection.

Televising, the other primary 
focus, has taken a bit more time. 

The utility has been making good 
use of its televising trailer (Aries 
Industries) and 3000 series trac-
tor and lateral launching tractor. 
Video is captured with two Aries 
cameras: a 3000 Badger and a 
LETS (Lateral Evaluation TV Sys-
tem). The crew primarily uses a 
Grand Slam nozzle or a Rotor 
nozzle from USB — Sewer Equip-
ment Corporation. They also use 
one of two Dredger nozzles for 

larger pipe. Molski says the utility 
doesn’t have a lot of equipment, 
but what it has is versatile and effi-
cient. Inspection is progressing 
steadily through the system, and 
the end of the first cycle is now 
in sight. 

“We started televising in 2008 
and will finish up this year televis-
ing the whole city,” Molski says. 
“We actually did some televising 
before 2008 but the video wasn’t 
really all that useful because the 
guys were new at it, so we kind of 
backed up. In the spring of 2008 
we sent a person out to get national 
certification training (NASSCO 
PACP) for the video, so everyone’s 
on the same page.”

Prioritizing repairs
Cleaning and televising led to 

some immediate repairs in areas 
where the pipe was in especially 
bad shape. 

“We went through first, look-
ing at all the existing TV reports 
and data that we had collected. 
We then identified where we had 
pipe that looked like it was going 
to cave in and did CIPP spot repairs.”

After tackling the most urgent 
repairs, Molski and his crew began 
looking at pipes with lesser issues 
and lined them where possible. 
They also started bringing other 
pieces of the system up to speed 
as they encountered problems, 
and it wasn’t uncommon to run 
into old repairs and other work 
that was never documented. The 
crew would occasionally find spots 
where someone had dug down 
and made a spot repair on the 
outside of the pipe, but the pipe 
still appeared ready to collapse.

“I think the Streets Depart-
ment in the past would just go and 
dig it up, bend an old stop sign over 
the pipe and pour some concrete 
on it, and no one knew. There was 
no record of it,” Molski says.

While broken and cracked 
pipe seems to be more common 
in the older sections of town, not 
all the old pipes are in bad condi-
tion. Surprisingly, Molski says, 
much of the old vitrified clay pipe 
is still holding up.

“Some clay is really in remark-
able shape,” he says. “I think it 
depends on how it was laid in the 
first place. Clay laid in clay soil is 
holding up really well, but if it’s in 
sandier soil, it seems like the clay 

pipe has more root intrusion.”
The system includes 2,621 

manholes, which are maintained 
by the collections system crew, 
and 14 lift stations, which are 
maintained by the treatment plant 
crew with Molski’s team doing the 
cleaning. The department is also 
responsible for maintenance on 
approximately four miles of pipe 
in Park Ridge, a small village of 
about 500 that is completely sur-
rounded by the City of Stevens 
Point. The complete system’s 140 
miles of pipe are comprised of 
PVC, vitrified clay, reinforced con-
crete, transite (asbestos concrete), 

smooth-lined galvanized pipe, 
smooth-surfaced corrugated pipe 
and non-reinforced concrete, much 
of which is reaching the end of its 
service life. 

“Park Ridge had a lot of that 
non-reinforced concrete,” Molski 
says. “A force main was dumping 
into that, and it corroded the pipe 
to the point where I saw pieces 
which had collapsed that were only 
a quarter-inch thick at the crown.”

Decisions on whether to repair 
or replace a specific section of 
pipe are based on age, condition, 
and the necessity of road and 
other utility repairs.

“If the street is shot and the utilities are questionable, 
it’s a good candidate for a total reconstruction project. 

If it requires water and storm sewer upgrades 
and the sanitary is questionable, we’d probably 

like to go in and rebuild the sewer.” 
Rob Molski

Tony Sterling disconnects a hose after flushing an air relief valve on a  
pressure system in a Stevens Point subdivision.

Dan Woitczak lowers the Aries 
camera and transporter down a 
manhole before inspecting a  
section of mainline sewer.
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Contractors and utilities are 
constantly on the look-
out for alternative tech-
nologies that can help 

them avoid the expense and dis-
ruption of open-trench digging to 
repair or replace underground 
sewer or waterlines. 

If the task is simply to repair 
and strengthen existing pipes, a 
number of pipelining technologies 
offer trenchless solutions. When the 
pipe itself must be replaced or a new 
line must be installed where none 

existed previously, trenchless alter-
natives are much more challenging. 

Vermeer Corp. of Pella, Iowa, 
recently introduced one approach: 
the laser-targeted underground AXIS 
guided boring system.

Vermeer, which also manufac-
tures horizontal directional drill-
ing machinery, offers the AXIS 
system as an alternative to HDD 
where precision is critical, such as 
when setting the grade for a grav-
ity-fed sewer line.

A sewer line boring and instal-
lation project in the Canadian 
community of Oakville, Ontario,  
provided an opportunity in early 
April 2012 to see the AXIS system 
operating in the field. 

Oakville is about 30 miles south-
west of Toronto on the northern 
shore of Lake Ontario. The proj-
ect was conducted under the direct 
supervision of James Vis, a foreman 
with Avertex Utility Solutions Inc. 

Ryan Linde of Avertex was the 
operator for the AXIS system. Bo 
Howell, an engineering technician 
from Vermeer’s plant in Pella, was 
on hand to advise Linde and the 
Avertex crew.

Avertex, based in Orangeville, 
Ontario, was contracted for the 
project by the Regional Municipal-
ity of Halton, Ontario, which is 

responsible for utilities such as water 
and wastewater. Avertex owns one 
of just two AXIS systems in use in 
all of Canada.

The Oakville project entailed 
the installation of a new gravity-fed 
sewer line in a residential neigh-
borhood. The old line was pow-
ered by a pump station at its 
starting point, explained Vis. The 
AXIS system was used to avoid dis-
rupting the neighborhood, with its 
numerous mature trees, with an 
open-trench project.

When complete, the line was to 
run from the dead end of Timber 
Lane, the location of the original 
pumping station, along two blocks 
of Seneca Drive to West River Street, 
where it was to connect with an 
existing sewer line. In all, about 
1,640 feet of line was installed 
using the AXIS system. 

Walk-around
The AXIS system consists of a 

drill rack operated from inside an 
underground pit and a power sup-

ply that is set up on the ground 
above the pit. 

When a pipeline is installed 
using the AXIS system, the process 
is typically completed in 300- to 400-
foot increments. For each incre-
ment, a pit is dug at the starting 
point and at the ending point of 
the run. The drill rack is set up 
and operated from the first pit and 

TECHNOLOGY
TEST DRIVE

EQUIPMENT: 
AXIS guided boring system

MANUFACTURER:  
Vermeer Corp., Pella, Iowa
888/837-6337  
www.vermeer.com

LOCATION OF DEMO:
Oakville, Ontario, Canada

DEMONSTRATED BY:
Avertex Utility Solutions Inc., 
Orangeville, Canada 

LIST PRICE AS 
DEMONSTRATED:
$675,000 to $1,000,000 (USD)

TECHNOLOGY TEST DRIVE

Vermeer AXIS guided boring system  
provides a precision alternative 
to horizontal directional drilling
By Erik Gunn

ON THE 
BEAM

This laser guidance unit is 
key to the AXIS system’s 
precision. (Photography  
by Erik Gunn)

A closer look at the auger boring 
into the underground rock.

bores through the dirt to the sec-
ond pit. As the bore is completed, 
a manhole is typically constructed 
at each pit, and the rest of the pit is 
then filled in.

The heart of the AXIS system is 
a hydraulic-powered thrust and 
pullback carriage assembly and gear 
box that pushes the drill casing 
forward and turns a cutter bit at 
the end of the drill head that bites 
into the underground soil. The 
rack is seated on a leveling frame. 
The assembly altogether is 11 feet 
2 inches long, 3 feet 9 inches wide 
and 5 feet high. 

The thrust/pullback mechanism 
drives a 13.5-inch-diameter drill head 
mounted on a 2-meter (about 6.5 
feet) drill casing unit into the soil. 

As the head goes deeper into the 
soil, additional 2-meter drill casing 
units are inserted behind the lead 
unit to extend the system’s reach. 
Different drill bits are available 
depending on the nature of the 
medium, such as rock or clay, through 
which the hole is being bored. 

A laser unit provides precision 
guidance for the system to main-
tain exact grade. The laser unit is 
securely mounted at the rear of 
the pit, opposite where the bore is 
to be made. A camera in the drill 
head allows the operator to see right 
in front of the drill as it is operated, 
aligning a target with the laser to 
ensure a straight, steady bore.

The cylindrical drill casing units 
include a central shaft that turns 
inside the unit, turning the drill 
bit at the front. An external chan-
nel accommodates cable from the 
camera and its lighting at the front 
of the auger so that the casing 
units maintain a smooth, cylindri-
cal external profile. 

The casing units also include 
two internal channels. The upper 
channel is for air to move forward 
through the shaft to the front so 
that debris can be vacuumed out 
of the way and pulled back through 
the lower channel.

The air in the upper channel 
also keeps it cool, which is neces-
sary to keep the laser beam on tar-
get, said Howell. Heat can bend 
the laser off target, he explained.

The laser is directed at a target 
positioned inside the lead cylinder 
on the backside of the drill head so 
the operator can maintain a straight 
shot. The beam shines through the 
upper channel.

Vermeer also sells a vacuum sys-
tem to remove the debris from the 
boring project. Avertex, however, 
removes debris using a combina-
tion vacuum truck from the con-
tractor’s fleet.

The superstructure of the rack 
unit includes a space where the 
operator can be positioned under 
the Falling Object Protective System. 
The operator controls the system 
from a console mounted inside a 
portable case the size of a small 
toolbox; the console is attached via 
cables and then unhooked at the 
end of each working session. The 
control console includes simple 
buttons and a joystick-type control 
for the drill and the thrust/pull-
back mechanism as well as a televi-
sion screen for the camera. 

Power for the system comes 
from a 140 hp diesel motor situ-

ated aboveground, adjacent to the 
operating pit. The motor is encased 
in a moveable, windowless, shed-
like sea container measuring 8 feet 
long, 8 feet high, and 6.5 feet wide. 

Operation
The observation took place over 

a day and a half on the last stretch 
of the new line, a 311-foot run.

 In advance of the boring done 
on April 3 and April 4, a crew from 
Avertex had dug a rectangular pit 
10 by 20 feet in perimeter and 23 
feet below the street at the inter-
section of Timber Lane and Sen-
eca Drive. A second pit was dug 
where the run was to end at the 
dead end of Timber Lane. That 
end of the run is the highest point 
in the line and the starting point 
for sewage flow.

The AXIS system was installed 
in several steps. First, the laser 
guidance equipment was positioned 
precisely based on surveyor’s read-
ings. The laser then was pro-
grammed using its own controller 
— a device about the size of a TV 
remote — for the exact grade of 
the bore and secured on a hori-
zontal wooden beam erected along 

Workers maneuver a casing — still in the crane’s claws — into place on the rack as it’s lowered into the pit.

The TV camera, positioned behind 
the drill head, allows the operator 
to see the target. 

The tri-cone bit (above) is used to 
cut through rock. Partway through 
the project, a bit was attached for 
digging through clay (below).
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the rear wall of the pit behind 
where the boring unit was to be set 
up. Maintaining a secure position 
for the laser is essential to ensure 
consistent accuracy. Once set up, 
work crews must be careful not to 
bump it out of alignment, Vis and 
Howell explained.

Because the endpoint was to 
be the highest point in the gravity-
fed line, the AXIS laser was set to 
bore at a consistent 0.6 percent 
grade upward.

After securing the guidance 
laser, the Avertex crew lowered the 
leveling frame into the pit and 
positioned it to be consistent with 
the laser beam. Once the frame 
was set, the rack was lowered onto 
it and secured; then hydraulic hoses 
to power the motors on the rack, 
the vacuum hose for debris, and 
electric cables were all attached.

A tri-cone bit was used for rock. 
This consists of three toothed, slightly 
spherical, intermeshed components 
that constantly revolve to cut out the 
rock. The tri-cone bit was attached 
to the lead drill casing unit. 

The hydraulic motor provided 
power both to the revolving drill 
head components and to push the 

entire shaft forward. Only the cut-
ter bit itself rotates or revolves dur-
ing operation. The drill head to 
which the bit is attached and the 
cylindrical casings that extend the 
shaft do not.

With Linde operating the 
machine, the drill head cut into 
the rock as the gearbox pushed it 
forward. 

The gearbox pulled back at 
intervals of 6.5 feet, leaving the 
drill head and shaft in the earth. A 
crane operator lowered the next 
drill casing into the pit, where 
crew members placed it on the 
rack behind the previous casing. 
Crew members aligned male and 
female connections between the 
two casings and latched the new 
casing to the previous one. Cable 
was then tucked into the external 
channel on the new casing, and 
the casing unit was numbered in 
sequence to keep track of the 
progress of the shot. 

Linde used the console to send 
the drill casing forward into the 
earth another 2 meters, then again 
drew back the gearbox so that 
another casing could be inserted.

The process was repeated over 
several hours, during which the 
machine made steady progress into 
the earth, drilling about halfway to 
the final endpoint.

After the unit had punched 
through the rock, it entered a heavy 
clay soil that required an alternative 
boring bit. The shaft was removed, 
casing by casing, so that the tri-cone 
bit could be removed and the 
replacement bit installed. Then 
the lead casing with the drill head 
and bit was returned to the hole 
and again the shaft extended, cas-
ing by casing, into the ground.

User’s comments
To avoid disrupting traffic in the 

residential neighborhood where the 
project was taking place, and to 
avoid damage to numerous mature 
trees in the immediate area, avoid-
ing open trench work was a critical 
consideration, Vis said. The depth 
of the line — 30 feet at its deepest 
point — was another consider-
ation. “To dig a trench safely 30 

feet deep is tough,” he said.
And horizontal directional drill-

ing, he said, would not have enabled 
the degree of precision in the angle 
of the grade that the gravity-fed 
sewer line required.

The laser guidance feature has 
proved to be extraordinarily accu-
rate and efficient, Vis noted. Once 
the laser is programmed to the 
precise grade required, he said, 
“You can maintain that grade the 
whole duration of the shot.”

Machine operator Ryan Linde 
says the AXIS system takes some 
getting used to, because the drill has 
to be “steered” to keep the target 
centered in the laser beam, instead 
of the more intuitive approach of 
moving the beam to match a target.

“If you’ve run other drills before, 
it’s completely different,” he said. 
“But once you’ve been shown how 
to use it, it’s pretty straightforward.”

Linde said the machine is very 
easy to control, with a joystick for 
steering and two levers, one for 
thrusting forward and one for 
rotation of the drill bit.

When the AXIS system is used 
for a line that will require multiple 
increments, it’s typical to use the pit 
at the end of a run as the starting 
point and installation site for the 
mechanism for the next run. But it 
doesn’t have to be done that way. 

Vis explained that on the Oakville 
project, the crew saved time by bor-
ing up grade in one direction, and 
down grade in the other, from the 
same pit. That reduced set-up time.

Manufacturer’s comments
Vermeer engineering technician 

Bo Howell explained that the steer-

TECHNOLOGY TEST DRIVE

The auger mechanism on the rack 
is the mechanical heart of the  
system. The hydraulically powered 
motor drives the shaft forward and 
rotates the cutting bit inside the 
drill head. Operator Ryan Linde 
monitors the progress of the drill 
(above and left).

The controls on the unit are very 
simple.

ing shell on the unit is a precise 
13.5 inches in diameter. When bor-
ing a hole, maintaining that maxi-
mum diameter allows the operator 
to make precise adjustments as 
needed to maintain a consistent 
grade without deviation.

When wider diameter bores are 
required, the line is reamed out to 
the wider size as the unit is pulled 
back after the bore. The pipe is 
pulled in and additional debris 
removed during the same pullback 
operation, he said.

The Oakville project was to con-
clude with punching through the pit 
at the end, then pulling back new 
piping using the same machine.

Because of the soft clay soil in 
the ground where the shot was made, 
however, the crew ran into some 
unexpected problems that were 
unrelated to the AXIS system itself. 

Late in the day on April 3, clay 
from the drill obscured the lens of 
the closed circuit camera. After 

several unsuccessful attempts to 
wash the clay off, the shaft had to 
be withdrawn so that the camera 
could be cleaned. 

With that, the crew then opted 
to start the shot over with a fresh 
bore, which Howell and Vis explained 
was necessary to preserve the integ-
rity of the sewer line shaft. Too 
many repeated bores into the same 
hole would weaken the earth sur-
rounding the line and risk com-
promising the precise grade that 
the gravity-fed sewer required, 
Howell explained.

Vis said that was the first major 
hiccup in the project, and one reflec-
tive of the challenging soil condi-
tions on the site and not any kind 
of problem with the AXIS system.

He noted that until the final shot, 
the entire project had required 
boring through the red shale that 
is most common in the area, and 
no problems had occurred. F
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The City of Saco (Maine) 
Public Works Depart-
ment recorded mainte-
nance on its sewer and 

stormwater systems on sheets of 
paper and index cards. Manage-
ment stored the information in 
file cabinets by street, and the city 
has 300 of them. 

“Every street has its own folder, 
and anything that happens, from 
pothole to sewer repairs, is stored 
in it,” says Doug Howard, the envi-
ronmental utilities supervisor. “Find-
ing something meant fumbling 
through each bit of paper.”

In 2006, management tackled 
the problem of how to make work 
more efficient. They wanted a sys-
tem that the department and the 
wastewater treatment plant could 
use. A solution fell into their hands 
when Howard discovered a City-
works asset management software 
package from Azteca Systems on 
the computers. 

“A previous manager had bought 
the program, but failed to adminis-
ter it,” says Howard. “As soon as I 
looked at it, I knew this was exactly 
what we needed.” 

Azteca updated the account and 

the software, which became the cen-
tral piece of the department’s cus-
tomer communication plan. 

“Cityworks helps us provide 
better service by communicating 
customer concerns to our workforce 
and their solutions to residents,” 
says Howard. “It was instrumental 
in organizing our workflow, and now 
the data is in one easy-to-access 
location.”

Tailored templates
Saco is Maine’s tenth largest 

city, with a population of 18,500. The 
45-member Public Works Depart-

BETTER MOUSETRAPS
PRODUCT:
Cityworks asset  
management software

MANUFACTURER:
Cityworks 
801/523-2751 
www.cityworks.com

APPLICATION:
Computerized asset maintenance 
management system

BENEFITS:
GIS-centric asset management, 
issues and tracks work orders, 
manages labor

USER:
City of Saco (Maine) Public  
Works Department 

FROM DRAWERS 
TO THE DESKTOP
City of Saco consolidates data and improves customer service  
with new asset management system
By Scottie Dayton

“Improved communication 
is one of the biggest 

advantages of the program.
When calls come in, we 
don’t lose track of them 

anymore. That’s huge for 
us. The other big advantage 

is having all the asset 
data in one place and a 

mouse click away.”
Doug Howard
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The user selects an asset in the GIS 
and attaches it to a work order in 
this Cityworks screenshot. (Photos 
courtesy of Saco Public Works 
Department)
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ment takes care of 69 miles of sani-
tary sewers, 30 lift stations, 1,750 
manholes, 56 miles of storm sewers 
and 1,800 catch basins. Howard, 
collection system foreman Joe Coo-
per, and collection system opera-
tor Mike Cash maintain the 
sanitary and storm sewers.

In the not-so-good old days, the 
department kept track of sched-
ules for cleaning sewer and storm-
water pipes by printing big maps, 
hanging them on walls or storing 
them in drawers, and highlighting 
streets as work progressed. 

“We clean 10 hot spots monthly, 
another six quarterly, and the rest are 
on a five-year rotation,” says Howard.

The city used a form for clean-
ing catch basins that gave just a 
street address. Basins are often 
across the street from each other, 
but if no property was associated 
with one of them, the cleaning 
operator listed them as street 
address A and B. “I knew the tech-
nician cleaned both basins, but I 
didn’t know on which side of the 
street they were,” says Howard.

Howard created some prelimi-
nary work orders and service requests 
in Cityworks, then showed them to 
upper management. Mike Bolduc, 
director of Public Works, agreed 
with Howard’s evaluation of the 
system and tasked him with initiat-
ing it. He began by training the 
three foremen in the department. 

“Field technicians don’t always 
have a work order in hand, but the 
foreman does,” says Howard. “They 
can tailor work order templates to 
the job, guaranteeing that they 
bring back the kind of information 
we need in the database.” 

The department now has 15 
people trained on Cityworks, includ-
ing Cash and utilities inspection 
operator Andrew Whitaker. The 
sewer division has a laptop computer 
that Cash and Whitaker share to 
do updates. As technicians become 
better trained on the software, they 
also will do updates in the field.

Communication advantages
Years ago, customer complaints 

and concerns were written on a 

notepad, and the page was handed 
to somebody who occasionally mis-
placed it or forgot what needed to 
be done. “We didn’t have many 
unhappy residents, but they did 
call to ask what was going on 
because they hadn’t heard from 
us,” says Howard. “Now we have a 
much faster response time and 
informed customers.”

Customer calls are logged in 
Cityworks as service requests, which 
can generate work orders if needed. 
Howard set up the service request 
template to collect the caller’s con-
tact information. The program emails 

the phone message to the proper 
manager and sends a confirmation 
email to the caller. 

“If customers don’t provide 
email addresses, our policy is to 
call them within 48 hours to 
acknowledge their request and tell 
them our schedule for attending 
to it,” says Howard. Once the ser-
vice request or work order is closed 
out, Cityworks emails the resident 
stating that the work is completed.

“Improved communication is 
one of the biggest advantages of 
the program,” says Howard. “When 
calls come in, we don’t lose track 

of them anymore. That’s huge for 
us. The other big advantage is hav-
ing all the asset data in one place 
just a mouse click away.”

Looking ahead
The city has mapped 95 per-

cent of its assets using Esri ArcGIS 
software and is working this year 
on inputting updates into City-
works. The remaining 5 percent of 
the assets are incorrectly mapped 
or known but unmapped. 

“We send staff and interns with 
a Trimble backpack GPS unit to 
map assets still not in GIS,” says 
Howard. “If our field technicians 
find an incorrectly mapped asset, 
they tell the foreman, and he red-
lines it on the work order.”

The department also plans to 
expand Cityworks beyond manag-
ing sanitary and storm sewers. 
Howard is creating a template to 
track snowstorms, including how 
much sand and salt was used, who 
worked the storm, and how many 
hours they worked. 

“It will give us history on how 
much it costs to run a snowstorm,” 
says Howard. “We’ll begin doing 
that this winter. We’re creating simi-
lar templates for major weather 
events that could become emer-
gencies. It will help make FEMA 
reporting easier.” 

The department also created 
work orders to track the mainte-
nance history of street signs, traffic 
lights, sidewalk repair, and solid 
waste and recycling complaints. 
Key components of the city’s asset 
management program were pre-
sented at the 2008 Maine Rural 
Water Association conference and 
used as a 2007 case study by the 
U.S. EPA. In 2010, the city received 
the Asset Management Excellence 
Award from the New England Water 
Environment Association. F

Cityworks displays a work order to televise a sewer line.

In this Cityworks screen view, service requests are geocoded in the creation 
of an event layer for mailboxes that were damaged by snowplows. Streets 
are color coded by plow routes.
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Compact package 
The Cobra portable inspection system 

from Cobra Technologies has all the func-
tionality of a truck-mounted system in a 
compact, go-anywhere package. The unit has 
full data collection capabilities, operates with 
any of the company’s crawler and camera combi-
nations and is easy to maneuver with a collapsible 
heavy-duty handle. A portable platform allows 
access to locations normally inaccessible to conventional 
equipment or the system can be mounted on a range of vehicles, ATVs 
or trailers. The system weighs 130 pounds and features a sunlight read-
able monitor. With a lightweight cable, the unit can provide 600 to 1,000 
feet of cable. 800/443-3761; www.cobratec.com.

High-resolution inspection 
The Digital Universal Camera (DUC) 

from CUES is a semi-autonomous, high-res-
olution, digital CCTV, side-scanning camera 
designed for rapid and detailed condition 
assessment of wastewater systems. When used in 
conjunction with asset-based Granite XP decision sup-
port software, users can inspect and assess 5,000 feet or more per day. 
The system can be retrofit to any industry standard multi-conductor 
truck or trailer-mounted system. 

The system produces a continuous hemispherical scan of the internal 
conditions in 6- to 60-inch pipe. It operates at a constant speed without 
the need to stop or pan and tilt. Users drive the unit on cruise control to 
the remote manhole or through multiple manholes for maximum effi-
ciency. Rapid condition assessment is achieved via flat representation of 
the pipe. Users move the mouse to the area of interest, click, and the 
corresponding video appears. 800/327-7791; www.cuesinc.com.

Pipe transporter 
The Pipe Cruiser transporter from 

ECA-SSI Simulator Systems Interna-
tional offers digital technology, vision 
and measurement for ovality, inclination and 
laser scanning. It is integrated with a rear-view 
camera, 4-wheel drive, a bronze base housing, speed 
from 0 to 100 feet per hour, and a depth rating in water up to 15 
feet. The versatile, user-friendly transporter is made for pipes from 6 to 
48 inches in diameter. The unit can be customized with a broad range of 
accessories, cameras and an easy-to-use wireless control panel as standard 
equipment on the PCU configuration. 800/843-4764; www.eca-ssi.com/
pipeinspection.

Rugged camera 
The Electric Eel eCAM PRO pipeline inspec-

tion camera system includes a rugged stainless 
steel-housed, 1.68-inch-diameter, self-leveling color 
camera with sapphire lens, 20 LED light ring and high-
resolution CCD element. A flexible camera spring 
navigates 3-inch P-traps. The auto iris automatically 
adjusts lighting and the system features one-touch 
recording to a built-in 320 GB hard drive or USB 
flash drive, and 8X zoom record for detailed 
close-ups. 

An impact-resistant polycarbonate light ring 
cover adds protection. The system provides 512 Hz 
sonde and features a detachable 8.4-inch LCD monitor 
with AR film for optimal viewing in sunlight, all housed in a weatherproof 
hard case with a protective acrylic, anti-glare monitor shield. An easy navi-
gation menu allows transfer of MPEG recording files to a personal com-
puter or laptop with USB ports. A two-hour NiMH battery with built-in 
charger and power display is included, along with an on-screen footage 
counter. The system comes standard with 200 feet of Kevlar braided 
1/2-inch-diameter pushrod. It includes powder-coated steel tube-and-bar 
construction with a secure-locking reel brake. The camera rolls on 8-inch 
wheels. 800/833-1212; www.electriceel.com.

Camera carriage 
The bolt-on carriage for Envirosight’s ROVVER X raises the crawler, 

expands its wheelbase and gives it ground clearance. The carriage 
attaches in seconds and accepts all ROVVER 
wheels, as well as two pneumatic wheel 
options. When used in tandem with 
the system’s remote camera lift 
accessory, the carriage gives the 
camera an overall inspection capa-
bility of 6 to 72 inches, plus the 
ability for centered viewing in 
most common pipe sizes 24 inches 
and larger. 

The carriage elevates the 
crawler 4.4 inches or more with 
pneumatic wheels. It lengthens the crawler’s 
wheelbase 75 percent, widens it 150 percent, and offers 7 3/4 inches of 
ground clearance. The camera’s ultra-powerful motors and efficient gear 
train allow it to still pivot in place and easily pull the full length of its 
1,000-foot cable. The carriage is available with two large pneumatic wheel 
sets. One style measures 10.4 inches in diameter by 3.8 inches wide and 
has knobby tread suited for deep silt and debris. The other style measures 
8.4 inches in diameter by 2.2 inches wide and has less aggressive tread. 
866/936-8476; www.envirosight.com.

PRODUCT FOCUS

PIPELINE INSPECTION,  
SURVEYING AND MAPPING
By Briana Jones

Laser module 
The WinCan laser module from 

Pipeline Analytics captures geometric 
information to verify proper pipe instal-
lation, plan relining projects, determine 
remaining pipe life, monitor erosion/
corrosion and analyze partial collapses. 
It accepts standard and HD video and 
links collected data to the asset being 
inspected for easy recall from a section view or GIS entity. The module 
works with most laser profiling hardware, capturing data in one of three modes. 

In parallel laser mode, a properly equipped camera aims its parallel 
lasers perpendicular to a pipe wall, then rotates 360 degrees. Video is 
analyzed to determine pipe diameter and deformation at that location. 
In ring mode, a laser ring pattern is extracted frame by frame from 
crawler video to trend a pipe’s diameter and deformation over its full 
length. This data is readily converted to a solid model, ovality graph or 
color plot. In scanning mode, a ring pattern is interpolated from the laser 
dots cast by a properly equipped side-scan camera. The readings are 
trended frame to frame, yielding diameter and deformation data that 
can be converted to a solid model, ovality graph or color plot. 877/626-
8386; www.pipelineanalytics.com.

GIS mapping 
The GIS module from PipeLogix 

allows users to create a map of assets 
from existing survey work. Once the 
GPS coordinates are added to the 
survey data with the “Get GPS” tool, 
users can export new or existing 
pipes to update or create a map. The 
tool can be used to import the coordinates from a GPS unit that is con-
nected to a computer, or information can be manually entered by copying 
and pasting from other forms. 

The system makes exporting pipeline inspection survey conditions 
and displaying them on maps with correlated exact footage easy. Users 
choose the condition export needed (shape file, personal geodatabase, 
enterprise geodatabase, and file geodatabase are all supported), map the 
fields and export. Once added to the ArcMap and using the toolbar, users 
can select the condition and open the video file to view it. 866/299-3150; 
www.pipelogix.com.

GIS software 
Cityworks is a suite of GIS-centric enterprise software solutions designed 

for public and private agencies that manage capital assets, permits, licensing 
and land-related activities. Built on Esri’s ArcGIS technology, the soft-
ware uses the geodatabase as the authoritative land and asset data reposi-
tory. It is certified by the National Association of GIS-Centric Software.

With an easy-to-use and customizable user interface, agencies can 
respond to customer needs, schedule and track maintenance operations, 
issue permits and business licenses, and manage property issues. In the 
field, office or warehouse, the software streamlines operations through-
out the enterprise. Based on open standards, intuitive reporting tools 
provide easy access to the data. 801/523-2751; www.cityworks.com.

Laser push camera 
The MiniLite pan-and-tilt push camera 

with laser measurement from RapidView 
IBAK North America is a pipe inspection 
system that allows users to inspect, record 
and measure the internal dimensions of 
small pipelines. Users can accurately cap-
ture diameter measurements with one 
touch using the ORION zoom camera 
during normal inspection operations. 
The system consists of a replaceable coiler 
cartridge, portable command console and 
one of several choices of cameras. The unit includes a 
high-visibility 10.4-inch monitor and a full QWERTY keyboard. Inspec-
tions can be recorded on a built-in MPEG digital video recorder on SD 
and SDHC memory cards. The system is available in 100- and 130-foot 
lengths. 800/656-4225; www.rapidview.com.

Versatile camera system 
The SeeSnake Max rM200 camera system from 

RIDGID is an inspection system for lines up to 200 
feet in length and 1.5 to 6 inches in diameter. The 
unit combines portability and versatility. Features 
include improved reel mechanics for easy passage 
through tight turns, an ultra-compact camera capa-
ble of providing optimal lighting, and an upgraded 
200-foot cable, which provides high-quality abra-
sion resistance and allows users to push further with less effort. 

The inspection system is compatible with the company’s full line of 
SeeSnake monitors, including the CS10 and CS1000 digital recording 
monitors. The unit comes with an integrated transport system to make it 
easily portable. Users can carry the reel with the included shoulder strap 
or use the integrated wheel system. 800/769-7743; www.ridgid.com.

Compact inspection 
The CUBE from RS Technical Ser-

vices is a compact, all-inclusive mainline 
system that offers all the inspection 
capabilities found in vehicle-mounted 
systems. It provides portability and 
transport flexibility and is well suited 
for easement work or for users needing 
a full mainline system in a free-standing, highly mobile format.

Housed in quarter-inch, powder-coated, glare-resistant aluminum, 
the system has forklift access in the front and rear along with stainless 
steel lift and tie-down hooks for easy handling and storage. The system is 
designed to fit on an ATV or in the bed of a pickup truck. It can be con-
figured to operate any of the company’s mainline cameras and transport-
ers with up to 1,500 feet of cable for inspections in lines 6 inches and 
larger in diameter. Everything is self-contained, including an onboard 
generator, two 500-pound capacity storage drawers and a front-access 
9-gallon pressurized washdown system. An optional rack mount or laptop 
computer with a choice of data collection software is available. 800/767-
1974; www.rstechserv.com.

(continued)
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Versatile camera 
 The Wohler VIS 340 is a versatile inspec-

tion camera set that comes in a self-contained 
carrying case. Users can analyze defects in water 
pipes and inspect flue-gas lines, chimneys, air-
conditioning lines, heating lines, ducts, welding 
seams, gaskets and manholes. The miniature, 
waterproof camera head is equipped with 360- 
degree pan and 180-degree tilt technology and a bright 
LED light, providing an all-encompassing view of dark 
spaces. The system includes a TFT color monitor and can negotiate 
90-degree bends. The digital distance measurement feature pinpoints 
the exact location of trouble spots. Users can record, save and replay 
inspections for customers. 978/750-9876; www.wohlerusa.com.

Mapping module 
Lucity Sewer is a solution for maintaining and improving wastewater 

collection systems. It offers the data needed to prioritize system rehabili-
tation and analyze inflow/infiltration removal. The program tracks regu-
latory information, including sanitary sewer overflows (SSOs). The 
module tracks data, including location, date discovered, estimated vol-
ume of release, emergency response and notification, and generates the 
appropriate documentation for reporting. The FOG module addresses 
specific sewer environmental compliance needs, helping users track and 
analyze inspection and pump schedules, traps, storage and disposal, and 
industrial pretreatment. 

The program provides several inspection modules to house various 
inspection results, while also supporting NASSCO standards. Users can track 
PACP/LACP/MACP data and condition ratings, record rehab recommen-
dations, and identify any other necessary work. The modules interface with 
industry-standard CCTV inspection data collection systems for importing 
pipeline inspection information for inventory updates and condition 
assessment. The system also interfaces with SCADA systems for monitoring 
pumping readings to trigger appropriate preventive maintenance activi-
ties. All tools integrate with Esri ArcGIS. 800/492-2468; www.lucity.com.

Steerable tractor
The Pathfinder XL tractor 

from Aries Industries has a 
6 -wheel steerable drive sys-
tem that allows it to drive over 
obstructions and offset joints. 
Tires range from the standard 3 3/8-
inch for lined 8-inch pipe to 10-inch tires 
with bolt-on gear-reduction side plates for 36-inch and larger pipes. The 
tractor can be converted to tread-track drive. 

With remote operated camera lift in the down position, the unit can 
navigate 8-inch lined pipe. With 9 inches of lift, the operator can center 
the camera in the pipe or raise the camera above the waterline. Addi-
tional features include a tip-up connector with integral rear-viewing 
camera and LED lights, sealed and pressurized electronics cavities, on-
screen diagnostics, brushless DC drive motors with temperature sensors, 
and permanently lubricated drive gears. The tractor has a built-in 512 Hz 
sonde beacon, and optional auxiliary lights can illuminate large-diameter 
pipes. 800/234-7205; www.ariesindustries.com.

Portable inspection 
The Pan n’ Tilt push camera from Ratech Electronics is 

a portable inspection system for pipes and drains as small 
as 3 inches in diameter. Users can choose the type of 
camera to use with the push system: black and white, 
color, self-leveling, micro, or pan n’ tilt. The camera 
can be retrofitted to the company’s existing systems or 
as a stand-alone unit. It rotates 330 degrees vertically 
and 220 degrees horizontally. The cost-efficient unit is 
adaptable to the company’s Jet Cam. 

Combining the camera with the company’s control 
unit, such as the Elite SD, gives recording capability using SD/USB drive 
and allows MPEG video capture and JPEG image capture. Also included 
is an on-screen display overlay system providing electronic distance 
counter, time, date and eight pages of memory for listing problems and 
displaying of company information. Standard 200-foot gel-rod cable is 
included. 800/461-9200; www.ratech-electronics.com.

Steerable crawler 
The Model 636S 6-inch steerable 

crawler from TV Ferret is based on 
a one-piece monotube stainless 
steel o-ring sealed structure for a 
streamlined, submersible design to 
inspect pipes up to 36 inches. The 
crawler has full differential steer-
ing, allowing it to rotate about its own 
axis. It has a stainless steel articulating cable receptor to 
alleviate stress on the main cable and is designed for quick, easy connec-
tion without tools.

Reinforced urethane tracks are a one-piece continuous loop. The 
solid paddle tracks obtain maximum traction in difficult conditions and 
do not bind in loose grit. A modular lift wheel system attaches to the 
outside of the crawler without removal of the tracks. The pan-and-tilt 
camera head contains a high-resolution camera. The ultrabright LEDs 
can fully illuminate a 12-foot pipe. Options include a 512 Hz locating 
sonde, rear-viewing backup camera, internal pressure monitor, pan/tilt/
zoom camera, and abrasive high-traction lift wheels. 518/399-2211; www.
tvferret.com.

Modular inspection camera 
The vCam inspection system from Vivax-Metrotech 

includes a control module with an 8-inch color 
LCD, dual-frequency transmitting sonde, digital 
recording to an internal hard drive or SD card, 
full function keyboard, internal microphone, AC/
DC power, rechargeable batteries, USB interface, 
RCA jacks for video and audio, distance counter, and 
camera LED brightness control. The modular design 
makes it field-serviceable. A range of reels allows for 
inspection of diameters from 3 to 12 inches and 
distances from 60 to 400 feet. The reels are fitted 
with field-serviceable camera terminations as standard 
equipment. 800/446-3392; www.vxmt.com. F
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