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Sidestepping the Lateral Market
What is the condition of the laterals in the United States? We talked with trenchless professionals for their
perspective on the laterals’ condition, as well as what is being done to rehab them. By Sharon M. Bueno

Methods for Rehabilitation of Sewer Laterals
What are the methods of lateral rehabilitation? We asked the Trenchless Technology Center to give an unbi-
ased view of what's available. By Jadranka Simicevic

Dual Lateral Lining Projects Prove Successful for Tacoma Sewers
Since the early 1990s, it's been no secret that the sewers in Tacoma, Wash., had some problems with inflow
and infiltration (I/1). The City eventually pinpointed privately owned side sewers as the major contributor to its
I/l issues. By Leanne Butkovic

California Company Uses Clean Approach to Lateral Replacement
Lateral bursting saves time and money in rehabbing laterals in Thousand Oaks, Calif. By Greg Ehm

Trenchless Lateral Rehabilitation with Chemical Grouting

Chemical grouting of lateral connections from the mainline made its debut in the early 1990s and has been
growing in use ever since as the awareness of laterals contributing in great portions to the clear flow of water
is being observed from this portion of the system. By Marc Anctil

Lateral Lining Helps to Rehab Michigan City’s System
Young's Environmental was able to successfully use lateral lining to complete a trenchless renewal project in
Waterford Township located in Oakland County, Mich. By Kristina Kiest and Rick Gage

Lateral Assurance for the Homeowner

LineSaver provides peace-of-mind coverage to homeowners before an emergency happens, while provid-
ing municipalities with a revenue opportunity that can be used for infrastructure improvements or other
community enhancements.

Lateral Line Root Intrusions: Effects on Municipal Sewer Systems
Lateral sewer line root intrusion can also have an effect on the main sewer line flow, causing problems for
municipal collection crews. By Adam Meisner

Lateral Replacement in Santa Rosa, Calif.
A California city is focusing its I/l efforts on its sewer laterals and development of an in-house lateral bursting
program to save time and money. By Collins Orton

Dimple Marks the Spot: Lateral Cutters Complete Relining Projects

Lateral reinstatement is the final step of a pipe relining project. By Bradley Kramer
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EDITOR'S MESSAGE

Lateral Rehabilitation: The Final Frontier?

2009 marks the 40th anniversary of one of the most
influential events of the environmentalism movement
— the infamous Cuyahoga River fire in Cleveland, Ohio.
On June 22, 1969, a combination of oily wastes and
accumulated debris on the surface of the river burst into
flames and burned for 20 to 30 minutes before firefighters
extinguished it. Interestingly, it was not the first time the
river caught fire — similar incidents were reported in
1868, 1883, 1887, 1912, 1922, 19306, 1941, 1948 and 1952,
according to obiobistorycentral.org — nor was Cleveland
the only major city to have a river catch fire.

This one, however, grabbed the attention of a nation, albeit not overnight.
Perhaps it was the depiction in Time magazine of a river that “oozes rather
than flows,” that helped lodge the event into the American psyche. Whatever
the reason, the environmental movement that led to the creation of the
Environmental Protection Agency and the passage of the Clean Water Act in
1972 had begun.

In the early days under the Clean Water Act, the major focus was on building
and expanding treatment plant capacity. Work then moved toward adding
capacity through the construction of new sewers.With the advent and increased
acceptance of trenchless renewal methods, fixing mainlines became the next
big push, yet sewer system operators — while seeing improving water quality
overall — still were not as successful as they had hoped in reducing I/T and
stopping overflows.

“In the development of the CMOM and SSO policies, the focus was on
addressing the large diameter mains,”said EPA’s Steve Allbee, director of the Gap
Analysis. “But we found out that dealing with the large diameter mains didn’t
address the problems in their entirety. It was discovered that as much as 40 to
60 percent of all I/ is attributable to laterals, whether they are deteriorating or
infested with roots. Fixing the laterals is a legitimate concern that will have to
be dealt with.”

But dealing with laterals is another issue in itself. Because they are privately
owned, the issue of paying for them falls on the homeowners. The smaller
diameters,bends and sometimes difficult to access locations further complicate
matters. But in any event, the laterals must be dealt with to achieve a leak-free
system that reduces stoppages and overflows — and helps achieve the goal of
clean water that began with the environmental movement.

In this supplement to Trenchless Technology, we examine the problems
associated with repairing laterals, the available techniques, case histories of
cities that are tackling the problem and companies involved in this sector.Some
of the techniques you will read about are lowering the cost and allowing repairs
to be done that previously were not possible. No doubt the technology will
continue to improve as we conquer the final frontier in sewer rehabilitation.

Jim Rush
Editor, Trenchless Technology
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Sidestepping the Lateral Market

Are Municipal Sewer Rehab Efforts Being Undermined by Leaky Laterals?

By Sharon M. Bueno

he definition of a

sanitary sewer lat-

eral is pretty simple:
It’s the pipe that connects
individual properties to
the public sewer system.
With millions of sewer lat-
erals running throughout
the United States, they
are as vital to the value of
a community’s sewer Sys-
tem as the mainline itself.

However, the condi-
tion of these sewer con-
duits would tell a differ-
ent story. Much has been
written about the state
of approximately 1 mil-
lion miles of sewer lines
across the United States:
They are aged, deterio-
rated and in dire need
of rehabilitation. As the
laterals were installed at
roughly the same time as
the mainline pipe, those
same words can be used
to describe their condi-
tion as well.

The general condition
of laterals begs several
questions: Just how did
the laterals get that way?

Are cities taking their
condition seriously? What
are some of the obstacles
cities face to ensure that
these critical assets are rehabbed? How much do leak-
ing laterals contribute to inflow and infiltration? What
role does trenchless technology play in the rehabilita-
tion of the sewer laterals?

These are some of the questions posed to trench-
less professionals who deal with sewer laterals on a
daily basis and have years of experience in rehabilitat-
ing them. Everyone agrees that municipalities need to
take a more proactive approach to the aging laterals
— some of which are between 70 and 100 years old —
but getting them to do it is another story.

-8 TRENCHLESS TECHNOLOGY

Lateral replacement can be a nightmare for homeowners when trenchless methods aren’t utilized to
minimize disruption.

Lateral Conditions

Many of the older laterals buried in the United States
are made of clay, concrete or ductile iron pipe and are
the primary ones that are the cause for concern. They
are deteriorated, cracked, taken on roots, have grease
buildup, inflow and infiltration, disintegrated materials,
bad connections, poor slope of the pipe and in some of
the most severe cases, there are pieces of pipe missing —
and that’s being kind.

“[U.S. laterals] are past their lifespan,” says Jerry
D’Hulster, president and CEO of Perma-Liner, a lead-
ing provider of drain lateral lining and main line sec-

www.trenchlessonline.com



tional point repair products. “I would say approxi-
mately 80 percent of the laterals in the United States
are past their lifespan, which is about 50 years and
before PVC. They need to be inspected and reviewed
for some type of rehabilitation whether it’s [lateral]
bursting or lining.”

Over the last 20 years, the rise in popularity and ac-
ceptance of pipe rehabilitation, specifically employ-
ing trenchless methods, has been seen in U.S. cities
— whether voluntarily addressing the sad state of their
mainlines or required to via a consent order through the
U.S. EPA. However, in taking care of the leaks, cracks and
poor condition of the mainlines, the same consideration
to the laterals was not included.

Don Barnhart has been involved in the trenchless indus-
try for more than 20 years, with experience in reviewing
sewer video, flow monitoring and lateral renovation.

“As cities started to build and grow;, of course water and
sewer infrastructure assets were installed,” says Barn-
hart, who is general manager of The Janssen Process LLC,
which specifically renovates the lateral connection where
it meets the mainline. “In the older sections of Ameri-
can cities, the quality of those [lateral] installations was
highly dependent on the skills and the quality of the con-
tractors. Did they use good techniques and practices? Did
they take care and time in putting the laterals in? What
was the backfill used and was it applied properly? Were
the lateral installations properly inspected afterward?

“All of these things ultimately have an impact on what
[municipal] managers find today when they approach re-
pairing the lateral.”

Larry Kiest is president and CEO of LMK Enterprises, a
leading provider of lateral renewal systems and structural
connection sealings, and is also a master licensed plumb-
er. He concurs with Barnhart’s assessment. “Take all that
and compare it to the main pipe,” he says. “That main
pipe was engineered and typically has onsite inspectors.
For the most part it is straight, has access at both the up-
stream and downstream manholes and pipe diameters
only change at the manholes. So as you can see, there’s a
huge difference between the main and the laterals. Later-
als on the other hand do not have manholes for access,
have bends up to 90 degrees and pipe diameter changes
are common in lateral pipes. Because of all that, the lat-
erals are in worse shape and much more challenging to
repair than the main pipe.”

Problems Attributed to Laterals

The problems that come with bad laterals can cost cit-
ies millions of dollars each year through infiltration, not
to mention temporary fixes and repair costs. “In many
cities, laterals are a significant contributor to operational
problems, primarily infiltration and roots,” Barnhart says.
“Many of those lateral connections have deteriorated as
cements that were used to attach the laterals to the main-
line have degraded. In some cases, there may not have
been cement used at all — they took a ball-peen hammer
and knocked a hole in the mainline and stuck the lateral
into the hole created.”

www.trenchlessonline.com

U.S. laterals are past their lifespan and trenchless professionals say
they are a leading contributor to infiltration.

Another problem associated with laterals are the Ys and
Ts that are connected to the lateral, as they can degrade
over time as well and become another opening for water,
roots and debris to enter the system, experts say.

But it’s the older neighborhoods where the laterals
need the attention. “Overall in many older sections of
our cities, some engineers estimate that as much as 40
to 50 percent of the total infiltration coming into that
neighborhood can be attributed to leaky laterals,” Barn-
hart says.

“With sewer systems, the emphasis is on the word sys-
tem... when you’ll see the biggest bang for your buck is
when you address all of the sewer system components:
mainline, manhole and laterals,” says George Kurz, PE.,
DEE, with Barge Waggoner Sumner & Cannon Inc., based
in Nashville, Tenn., which recently completed more than
320 miles of sewer rehabilitation (mostly trenchless) that
included 10,000 rehabbed laterals. “You’ll get better re-
sults if you do it as a system approach, which is not just
treating your mainlines.”

The strategy Kurz talks of was pursued in Nashville
based on results from its 1991 Oak Valley project, which
showed an additional 20 percent I/I reduction from lat-
eral rehabilitation — for an additional 10 percent cost on
the contract.

But it is the mainlines that garner the most attention
in city rehab programs with the belief that will fix the 1/
problem. “[Municipal] managers understood that later-
als leaked from day one but the approach was ‘Let’s do
our mainline and let’s do our manholes and we’re going
to see significant reductions in I/I.” And in some cases

TRENCHLESS TECHNOLOGY L9
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Experts say that taking care of the laterals will be less costly for cities
in the end.

they did,” Barnhart says. “But in many cases after all of
this mainline and manhole rehabilitation not as much I/I
is removed as they hoped. That helped refocus attention
back to the laterals.”

Because, as our panel points out — water migrates. Fix-
ing the leak in one area will just cause the water to move
along until it finds another crack or opening and when
that leak is fixed, the water continues to the next one and
so on, they say.

All agree that there has been a steady increase by mu-
nicipalities in discussing rehabbing the laterals, as well
as actually doing the rehab work, beginning in the late
1990s and early 2000s with the onset of more options to
treat the laterals — specifically trenchless methods such
as lateral lining, top hats, lateral bursting, etc. Trench-
less technologies have allowed cities to explore rehab-
bing their laterals with minimum disruption to homes
and businesses.

“People are starting to think about how mainlines aren’t
the whole story,” Kurz says. “They should be doing more.
People are talking about [laterals] more but talk is cheap.
Now we have to get out and do it.”

“We are in the early stages of the maturation of the lat-
eral market,” Barnhart says. “As this market continues to
mature, there are two challenges. One is for the indus-
try, operations managers and engineers to understand
what technologies are available and their pros and cons.
The second is to figure out how to prioritize the laterals
for repair. The money is always going to be an issue so
they need to decide where to get the biggest bang for
their buck.”

Funding is an issue in any type of the infrastructure re-
pair but with laterals comes another: lateral ownership. If
the problematic lateral is on private property, many mu-
nicipal ordinances require the property owner to take
care of it; municipalities won’t pay for it.

Kiest notes that when he first started rehabbing lat-
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LACP Training

In recent years, NASSCO has impacted the
trenchless industry with the creation of two
assessment and coding programs for pipelines
and manholes, which provide standardization
for the way sewers and manholes are evaluated,
coded and managed.

Today, NASSCO is developing a similar
program for laterals, called Lateral Assessment
and Certification Program (LACP). The program
is based on the defect codes within Pipeline
Assessment and Certification Program. While
many of the defects found in laterals are similar
or even identical to those found in mains, some
variations do exist. It’s vital that the industry
has a complete understanding and consistent
method for identifying and coding defects in all
three areas of the collection system. According
to NASSCO, with regard to laterals, the industry
must understand the following:

Regardless of the lateral size (typically 4- or
6-in. diameter) the defects found in them are the
same found in mains. Cracks, fractures, broken,
root intrusion, infiltration, etc. are still coded as
they are in PACP. Several codes that are specific
to laterals have been added. The new codes deal
with fittings such as Ys, bends, clean-outs and
more. Typical LACP applications may include:
Condition Assessment of High Consequence
Areas (Critical Laterals); Condition-based
Preventive Maintenance and Re-inspection;
Pipeline Deterioration Analysis; Pipeline Condition
Mapping; Population of Other Application
Databases; and Ability to retrofit existing data.

Larry Kiest, CEO of LMK Enterprises, heads
the NASSCO Lateral Committee and has been
involved in developing the LACP program. He
says, “It’s the contractors and municipalities alike
that the LACP program is targeting so we are all
speaking the same defect code language when it
comes to laterals.”

Kiest says the committee has just released
the LACP program and more information can be
found by contacting NASSCO or an approved
LACP vendor.

www.trenchlessonline.com




erals in 1993, he didn’t get the reaction he hoped for.
“[Municipalities] pretty much ignored the need to re-
new laterals,” he recalls. “Even today there are a lot of
municipalities that tell the homeowner that [they] are
responsible for the lateral pipe all the way to the main.
In my opinion that just ignores the issue at hand and at-
tempts to pass responsibility onto the homeowner and
I feel this is a disservice to the taxpayers, specifically the
portion of the lateral in the public right of way under
paved streets.”

Kurz agrees. “The real story is that the benefit is not to
the homeowner individually but it’s to the community. If
your lateral is leaking like crazy with I/I and your neigh-
bors’ laterals are leaking, then all the I/I coming into your
system is stealing the capacity of the lines in the street
that eventually convey the sewage to the treatment plant.
Eventually you would have a case where all of you (hom-
eowners) would have to pay for an upsizing of that main
line or increase capacity at the plant. Whereas by taking
care of the lateral situation in a thorough way, you may be
able to avoid completely a major increase in your rates. It
would be for the community’s good.”

The Future for Laterals
While lateral professionals are seeing a steady inter-

est by municipalities to address the condition of their
laterals, much work to bring continued awareness must
be done they say. As they become more educated as to
what’s available to them, the lateral rehab market will
continue to grow because it can’t be ignored.

“The lateral market is still growing. We are just scratch-
ing the surface now,” D’Hulster says. “There is a lot of
education and awareness that needs to be done through
municipalities, engineers and homeowners. There are a
lot more companies out there doing work in residential
areas that need to be educated and made aware of these
types of applications to save the costly expense of excavat-
ing people’s yards, digging up and possibly causing more
disruption to existing infrastructure, such as water, electric
and gas lines.”

Companies such as Perma-Liner and LMK are doing their
part to educate the masses on lateral rehabilitation through
seminars they conduct around the country. “There’s really
no place to educate but through [manufacturers] like us
who are in the industry and doing our best to go out and
educate municipalities and specifying engineers on proper
methods and materials for renewing laterals,” Kiest says.

Sharon M. Bueno is managing editor of Trenchless
Technology.
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Methods for Rehabilitation

of Sewer Laterals

effectively rehabilitate sewer laterals. Most

widely used trenchless methods in the United
States are pipe bursting and cured-in-place (CIP)
relining. Chemical grouting is well established and
the least expensive, whereas flood grouting and
robotic repairs are still innovative. Each method has
certain advantages and limitations.

Different methods are available to agencies to

Lateral CIP liners

Based on the shape and location of installed
liner, four types of lateral CIP systems can be
distinguished.

Standard liners are shaped as simple tubes and are
used to reline the entire length of the lateral or only a
part of it (usually the upper lateral or the lower lateral
is relined, i.e. a portion between the house and the
property line, or between the property line and the
mainline, respectively).

By Jadranka Simicevic

Short connection liners are shaped as top hats and
are used to reline a connection between the lateral and
mainline, which is often a “weak link” that allows infiltration
into the sewer collection system. These products create
a brim around the lateral opening (approximately 3 in.
wide) in the mainline and extend for a short distance into
the lateral (about 6 to 12 in.).

Long connection liners are also anchored in the mainline
with a brim created around the lateral opening but they
extend much farther into the lateral (e.g. 25 or 30 ft). T-liners
have a full circle mainline seal (about 12 to 16 in. long) that
is stitched and fused onto the standard CIP liner.

Standard liners are typically installed through cleanouts
or small pits requiring little excavation if any (mainly if
cleanouts are missing). Connection liners and T-liners are
installed remotely from the mainline eliminating the need
for excavation completely.

The CIP liners can be installed in laterals that have
active leaks. Most manufacturers, however, recom-

Cured-in-place (CIP) lateral lining is one of the most widely used lateral rehabilitation methods.
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mend inverting PVC preliner prior to
relining and applying chemical grout-
ing if heavy leaks are present.

Duration of relining depends on
preparation work and type of resin
cure (steam or hot water acceler-
ate the cure) but is overall relatively
short, requiring a disruption of ser-
vice to homeowners for about one or
two partial days. Some systems can be
installed very quickly, e.g. TOP HAT
requires the lateral to be plugged for
only about 15 minutes.

The method is suitable for repair
of deeper laterals, however, not for
pipes with severe offset joints, severe
corrosion or mineral buildup that has
badly reduced the hydraulic capacity.
Many bends in the pipe can make the
inversion difficult or impossible (re-
lining usually goes smoothly through
45-degree bends, but 90-degree bends
and Y fittings make installation more
difficult). In sharp bends and diam-
eter transition points, some wrin-
kling can be expected. More stretch-
able liners (knitted or woven tubes)
may wrinkle less but exhibit change
in thickness. Some systems offer for
laterals with diameter transitions lin-
ers that are made of two parts, each
matching exactly the diameter in
which it would be installed.

The method does not eliminate a
potential for root problems re-oc-
curring in the future if there is any
annular space left between the liner
and the host lateral pipe after instal-
lation.

The longevity of lateral liners is ex-
pected to be 50 years or longer, how-
ever, this has not been confirmed in
practice, as these liners started to be
installed in early 1990s. A small per-
centage of defects (less than 5 per-
cent) has been found in incidental
reviews of lateral liners installed in
early- and mid-1990s in Nashville,
Tenn.

Pipe Bursting

Pipe bursting of laterals requires
excavation of two small pits, e.g. 2
ft by 4 ft (the pit size depends on
the pit depth). The length of lateral
bursting is typically no less than 20 ft
or else open-cut replacement is more
suitable. The method is not suitable
if there are many sharp bends in the

www.trenchlessonline.com

pipe. Most systems in the market
can pass through one or even two
90-degree bends (cutting through
the soil and installing the replace-
ment pipe with larger bending ra-
dius than it was originally), but
with more bends separate burst-
ing setups must be made.

The preferred replacement pipe
is an HDPE pipe, which is typical-

ly supplied in 20 to 40 ft lengths
and fused onsite to the desired
length. Alternatively, the pipe can
be supplied in long lengths coiled
on reels and simply cut to size in
the field. An increasing number
of plumbing and building codes
in the United States approve this
pipe for lateral bursting, but oth-
er pipe types such as ductile iron

TOP SEAL

Lateral Connection Sealing System -
permanently seals lateral connections
in existing and relined sewers

Before After

REPAIR: Leaking connections STOP: Infiltration
Over-cut laterals Exfiltration
Pilot-holes Root intrusion
Break-in taps

SEAL.: Y and T connections

SIZE: 4 and 6 inch laterals in 6 to 20 inch main
lines with 3 inch brim in main, reaches 6
to 8 inches up the lateral

CURE: 7 minutes with UV light

MATERIAL: Corrosion resistant E-glass factory
impregnated with Polyester resin
- 5 month shelf life

INSTALL:

AMerik Engineering LLC
2600 Ainsley Ct.
Marietta GA, 30066

www.AMerikEngineering.com
Phone 770 924 2899 Fax 770 924 2301

Laminate conforms to shape of connection.
Bonded with Epoxy component

For more information visit www.trenchlessonline.com/info

TRENCHLESS TECHNOLOGY 13




LATERAL REHABILITATION GUIDE

or PVC pipes can
be used if neces-
sary or preferred.

With lateral
bursting, pipe
cleaning/roots re-
moval is not need-
ed unless pulling
the cable through
the pipe is hin-
dered and then it
is only needed to
a minimal extent.
The method is
suitable for struc-
turally damaged
laterals on the
verge of collapse.
In fact, “the worse
the structural con-
dition of the lat-
eral, the easier to
burst.”

Lateral burst-
ing has an advan-
tage of installing
a brand new pipe,
upsizing is possi-
ble (one pipe size
typically) although
the hydraulic ca-
pacity is wusually
not an issue with
private sewer later-
als, minor sags can be eliminated, no chemicals are
used and roots are not be likely to be an issue in the
future as the replacement pipe has no joints. Disrup-
tion of service to homeowners is relatively short (up
to one day) but access to private property is required
and may be an issue. With lateral bursting, more ex-
cavation is required compared to other trenchless
rehabilitation methods and there is risk of damaging
nearby objects and surface objects when bursting at
shallow depths.

Lateral Chemical Grouting

Lateral chemical grouting is usually performed from
the mainline to seal the lateral connection with main-
line and the first 1 to 6 ft of the lateral although much
longer bladders (up to 30 ft long) are available. Chem-
ical grouting can also be performed along the entire
length of lateral, in 3- or 5-ft increments starting from
the cleanout. In either case, a test-and-seal procedure
is applied. Different types of grouts may be used (e.g.,
Acrylamide, Acrylate, Acrylic resins, Urethane gels)
but Acrylamide grouts are used the most widely in the
United States. Optional additives to chemical grouts
can add protection against freezing and drying out
(Ethylene glycol), inhibit root growth (Dichlobenil),
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Lateral bursting is suitable for structurally damaged laterals on the verge of collapse.

increase compressive and tensile strength of the grout
(Latex emulsion/reinforcing agent), etc.

Chemical grouting is the least expensive of all lateral
rehabilitation options. The method does not provide
structural repair, although it fills voids on the outside
of the pipe stabilizing the soil around the structures.

This is a truly trenchless method as it requires no
excavation at all. Duration of repair is very short, caus-
ing a minimal disturbance to homeowners. The repair
requires a two-hour setup time and thereafter only 15
to 30 minutes per lateral along the same mainline.

Agencies have reported different performance (lon-
gevity) of installed grouts. In some projects, grout fail-
ures occurred approximately four to five years after the
installation. However, in other projects, the grout re-
mains in good condition 10 years after the installation
(e.g., South Fayette Township Municipal Authority, Pa.,
where chemical grouting, typically 8 ft into the lateral,
has been utilized quite extensively since 1997).

Flood Grouting

Flood grouting is a geotechnical method of seal-
ing manholes, mainlines and laterals simultaneously
in one setup. Two proprietary chemical solutions are
consecutively applied to “flood” an isolated section of
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sewer and exfiltrate through defects
in pipes and manholes into the soil,
where they chemically react with each
other. The cured grout with the soil
aggregate creates a watertight, sand-
stone-like silicate envelope around
the leaks.

The method does not claim to pro-
vide structural repair but improves
the bedding and the soil around the
pipes and manholes. The method
eliminates infiltration and exfiltra-
tion and is the most suitable for reha-
bilitation of structurally sound sewer
systems with sources of I/l “every-
where.” Flood grouting has the ad-
vantage of stopping biogenic sulfur
corrosion and preventing future root
growth into the sewer. The chemicals
used are environmentally friendly,
and are reusable and storable.

With flood grouting, disturbance
to homeowners is small. All work is
performed in the street and entering
private property is needed only for
plugging the laterals (the cleanout
is required on each lateral near the
house and must be installed if miss-
ing). The laterals remain out of ser-
vice for about eight hours.

Robotic Repairs

Robotic repairs provide a full struc-
tural repair of the damaged connec-
tion between the mainline and the
lateral and form a sealing collar of
material around the pipe thus stop-
ping infiltration into the sewer sys-
tem. The method stabilizes the soil
envelope around the pipe thus elimi-
nating any infiltration in the future.
Different resins can be used, depend-
ing on the system (e.g., silica-based
resin, epoxy resin).

Robotic repairs extend a short
distance into the lateral (e.g., up
to 24 in. for the system that uses a
silica-based resin). A cutting robot
positioned at the lateral opening
in the mainline is used to remove a
small portion of the lateral pipe (e.g.,
2 in. of its entire circumference and
any damaged portion of the lateral
pipe wall) and a resin is injected
under pressure to penetrate into the
soil and voids behind the pipe and fill
pipe cavity removed during cutting.
Resin can be injected in the presence
of high groundwater infiltration.

www.trenchlessonline.com

Robotic repairs do not require
cleanouts, as access to the lateral
connection is entirely through
the mainline. The duration of re-
pair is short (approximately 1.5
to two hours per lateral). Robotic
repairs have been used quite a lot
in Europe, Australia and the Far
East but were not significantly

pursued in the United States until
recently. Consequently, a pool of
qualified contractors in the Unit-
ed States is limited at this time.

Jadranka Simicevic is a research
engineer at the Trenchless Tech-
nology Center at Louisiana Tech
University, located in Ruston, La.
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ince the early 1990s, it’s been no secret that the
sewers in Tacoma, Wash., had some problems with
inflow and infiltration (I/1).

“Throughout the city, we’d been doing a lot of meter-
ing, so we knew that we had some serious I/I issues that
were affecting our capacity at the plant,” says Rod Rossi,
an environmental specialist with the City of Tacoma.

The City of Tacoma had been taking aggressive ap-
proaches to reducing I/I and overflows for years, in-
cluding smoke testing, implementing a mainline reha-
bilitation program, roof drain redirecting and removing
direct storm water connections in the right of way. Still,
there was a problem. The City eventually pinpointed
privately owned side sewers as the major contributor
to its I/I issues.

Made of mostly concrete and dating back to the early
1900s, the pipe was clearly in bad shape. It was then
when the City of Tacoma decided to replace the resi-
dential pipe laterals in two of the wettest city basins,
the second larger than the first, to see if the I/I could
be reduced. Both experiments were done with in-
house crews so as to keep tabs on all project aspects.
Tacoma decided on Perma-Liner and its air-inversion
lining method, as the company would be able to assist
them on their ventures.

Where was the logical starting point from there — se-
curing city funding. The team had to rationalize funding
the replacement of the side sewers on private property.
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Dual Lateral
Lining Projects
Successfully
Rehab Tacoma

Sewers

By Leanne Butkovic

“We were able to do it on private property and not
have it considered a public gift because we were doing
it for informational reasons. We were trying to garner
what kind of infiltration we could eliminate by doing
this, so that’s how we were able to justify the expense,”
recalls Rossi.

After funding was approved, the team lobbied to the
residents their case of providing a free, necessary service
in their mailboxes and front door handles. Astonishingly,
a sizable amount of locals, it seemed, were not interested
in the city’s assistance.

“We were trying to give people a free side sewer, and
we had probably 25 to 30 percent after numerous mail-
ings, door hangers and everything else that we just never
got a response from [on the second project], which was
a little bit surprising,” Rossi says. From the sample that
did respond, some disputes arose with the coordination
process, including getting people to sign a release form
to work on private property and scheduling a convenient
time for the homeowners since many wanted to be pres-
ent for the job.

Once the technicalities were in order, the City began
on their endeavors to claim control of I/I. The process
for both projects was the same: Each began with pre-flow
monitoring during one wet season, followed by a pre-in-
spection of the residential laterals via CCTV. The camera
was used to identify the side sewers’ horizontal and verti-
cal location, any horizontal and vertical bends, the pipe
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size and type and the condition. The inspection for Phas-
es I and II took one month and two and a half months,
respectively. At an average of lining two laterals a day, the
projects had an efficient three-part team in place.

“We had one crew that would go out and do the prep
work, as far as digging down to the lateral. We had a sec-
ond crew that would actually do the lining, and a third
crew that would install the cleanout and do the landscap-
ing rehabilitation,” Rossi explains.

The first task force would dig one small pit at the transi-
tion point, which was usually in the planting strip. After
the pit excavation, the same crew would clean each side
sewer and re-inspect the line to make sure that all the
debris had been removed.

Next, the two-part resin of the liner was mixed and
rolled up into an air-inversion machine. Once it was
ready, the liner was inserted into the existing side sew-
er by lining up the air-inversion machine with the ex-
isting side sewer. The air-pressure was raised to 15 psi
and the liner was released. The resin curing followed.
A calibration tube was reeled into the air-inversion ma-
chine, the machine was again lined up with the liner
and the calibration tube was inserted into the side sew-
er. The tube was clamped off from the air-inversion ma-
chine. A cap was placed on the end of the calibration
tube and an air tank was hooked up with the pressure
to 10 psi. The clamp was then released while making

sure the calibration tube was holding pressure. Once
the pressure was set, the crew moved on to the next
site. After two to three hours, the crew would return
to check the liner. If the liner was cured, they would
remove the calibration tube and reconnected the side
sewer. A cleanout was installed at the transition, and
there was a final inspection through CCTV with no
problems found.

Aside from two laterals curing too quickly in the sun on
especially hot days, the crews faced few problems.

Though completed at different times and in different
magnitudes, both projects yielded similar positive results.
The first project rehabilitated 69 sewers out of a poten-
tial 159 homes for 2,600 If of 4-in. lining installed and
took three months. The second sampled a larger basin
with 229 sewers fixed out of 518 investigated homes for
12,824 If of the same 4-in. lining and took nine months.
Phase I of the project ended in a 27 percent reduction of
I/1, while final percentage effectiveness from Phase II is
still being evaluated.

Currently, the City of Tacoma does not have an annual
lateral rehabilitation program, but the type of work is be-
coming increasingly more popular with private compa-
nies in the area, Rossi says.

Leanne Butkovic is an editorial assistant for Trenchless
Technology.

' MAXxXLINER®

complete lateral

visit us at www.maxlinerusa.com.

The latest and most comprehensive inside-out, mainline-launched
lateral sealing and relining CIPP system around.

system

MaxLiner®, the industry leader in providing quick, easy and comprehensive lateral relining solutions using CIPP technology,
proudly introduces MaxLinerCLS™, the Complete Lateral System for sealing lateral pipelines starting from inside the mainline
and continuing out into the lateral for 10, 20, 30, or more continuous feet. MaxLinerCLS complements the already popular
MaxLinerGun™ which is used for rehabilitating laterals and relining vertical pipes. For more information call 877-426-5948 or

For more information visit www.trenchlessonline.com/info
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California Company Uses
Clean Approach to Lateral Replacement

- Lateral Bursting Saves Time and Money

By Greg Ehm

Lateral bursting is cleaner, eliminates open excavation and significantly reduces restoration costs.

volving a tremendous amount of restoration work

for the contractor and home or business owner.
This can become more challenging when you’re dealing
with homeowners who have invested tens of thousands of
dollars to landscape their property.

That’s what Bobby Williams with Williams Brothers
Plumbing/Oak Drain Service deals with every day in Thou-
sand Oaks, Calif. Thousand Oaks, incorporated in 1964
and known for being a planned community, is one of few
cities that have actually stayed with the master plan. Locat-
ed northwest of the Greater Los Angeles area, Thousand
Oaks is home to about 117,000 residents and some of the
most expensive homes in the region with a median home
value of $565,771.

This makes William’s job of replacing sewer laterals even
more complicated.

Replacing lateral sewer lines can be a dirty job, in-
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“Out here, people will spend up to $100,000 landscap-
ing their yard with trees, plants, rocks and concrete,” says
Williams. “These are exquisite landscaping jobs and you
just can’t go through there and tear up their landscaping
using the traditional open-cut method — it would cost the
homeowner a fortune to restore their landscape.”

Thousand Oaks is known for its mature oak trees that are
more than 50 years old on average. The trees are protect-
ed and monitored by the city and environmental groups.
Therefore, contractors aren’t allowed to dig underneath
the tree canopy for fear of causing permanent damage to
the root structure. While the trees are an asset to the com-
munity, root infestation is responsible for 90 percent of
the sewer laterals Williams replaces.

That’s why Williams turned to lateral sewer line bursting
in 1998. The process is just cleaner, eliminates open exca-
vation and significantly reduces restoration costs.
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“Lateral bursting saves us time and money,” Williams
says. “We can replace a sewer lateral in half the time with
half as many people on a crew. This significantly reduces
our labor and workers’ compensation insurance costs.
Plus our employees are skilled plumbers and making more
money per man compared to less skilled workers.”

New Approach

Williams’ company is one of the few in the area to adopt
lateral bursting. A number of other companies are using
the sock method. But when Williams looked into the sock
method, he found a problem.

“Every time I watch a company use the slipline or sock
method, they come up short by 4 or 5 in. and the sock
doesn’t cover the connection at the street,” Williams says.
“Ninety percent of the time the root infiltration occurs at
the connection in the street where the main and lateral
lines come together. Basically that homeowner will address
sewer backup in their home again within 18 months.”

While lateral bursting is a much less intrusive replace-
ment process compared to open-cut replacement, Wil-
liams takes it one step further.

“We use a Vac-Con hydro-excavation vacuum truck to dig
our pits at the main connection,” says Williams. “The vac-
uum allows us to more efficiently dig our pits vs. using a
compact excavator, plus we don’t leave a pile of unsightly
dirt in the street or the homeowner’s yard.”

Before Williams began using the hydro-excavation
vacuum, his crew would arrive at the site with a com-
pact excavator and excavate the pit in the street. The dirt
would be piled in the street or on the lawn and the pit
covered with a 4- by 8-ft steel plate. Today, the vacuum
is used to create an 8-ft deep pit that measures 2.5 sq ft.
The bottom of the pit flares out for easier placement of
a HammerHead PB30 lateral bursting unit. The PB30 is
powered directly from the vacuum truck hydraulics. With
the extra hydraulic flow, the PB30 pulls pipe at about 9
ft per minute so if Williams is pulling 60 or 100 ft, the
operating cost difference is negligible.

Once the pit has been excavated, the unit returns to the
Williams yard and the dirt is poured out into a pit for dry-
ing. Dry dirt, pulled from a job two weeks earlier, is loaded
into a truck and brought back to the site to backfill the pit
once the project is completed.

The whole process takes about six hours from start
to finish,” says Williams. “Not to mention we don’t have
problems hitting utilities when using a vacuum.”

Williams also stresses that the homeowner benefits by
a lower cost to complete the project and in some cases it
can be up to 50 percent cheaper than open-cut methods.

Attracting an Audience

According to Williams, lateral replacement work is pret-
ty routine and he doesn’t typically run into many unusual
projects. However, one project required some innovation
and negotiation with the city.

Williams was hired to replace a lateral in the Simi Valley,
Calif. The only problem — the canopy of a 60-year-old oak
tree covered the entire yard and part of the street.

www.trenchlessonline.com

“The city code states that we cannot excavate or even
work under the drip line of a tree,” says Williams. “In this
case, the drip line stretched from the edge of the house to
the middle of the street, causing us to rethink our plans.
But we had no option other than going directly under the
tree canopy.”

Williams worked with the city and explained the lateral
bursting method and asked for special permission to pull
the line directly under the tree canopy. The city issued the
permits and was on hand to oversee the process.

“The day of the replacement, four divisions of the city,
as well as a number of environmentalists were on hand
to make sure we did not harm the tree,” says Williams. “I
was pretty nervous and worried about the project stalling
midway through the burst. But the project was completed
with no problems and everyone seemed pleased.”

Williams does everything he can to plan each lateral re-
placement, but unforeseen challenges present themselves
on every job.

“We run an efficient operation and our HammerHead
lateral bursting units are important to our success,” Wil-
liams says. “The power and speed of the units is key espe-
cially when you have an expensive bunch of guys sitting
around watching this thing pull. I know the HammerHead
unit is pulling two or three times faster and we’re saving
time and generating more profit every day.”

Greg Ehm is a technical writer, based in Des Moines,
lowa.

Lateral bursting is a much less intrusive replacement process compared
to open-cut replacement.
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hemical grouting of sewers has been used to stop in-

filtrationandexfiltrationincollectionsystemsformore

than 50 years. As one of the first trenchless and few
available technologies of the time, it was often considered as
a“fixall” approach and thereby misunderstood by owners and
specifiers.

Chemical grouting will not provide you with a new pipe
but it will — in structurally sound pipe — stop infiltration
of groundwater and fines into the system and exfiltration of
sewage. Chemical grouting of lateral connections from the
mainline made its debut in the early 1990s and has been
growing in use ever since as the awareness of laterals con-
tributing in great portions to the clear flow of water is being
observed from this portion of the system.

Often misunderstood, chemical grouting is not used to
fill the joint, but actually uses the defects of the pipe as a
pathway for the grout to be pumped beyond this point and
out into the surrounding soil or bedding forming a cohesive
watertight collar around the structure. This is still misunder-
stood today as some people believe that the internal grout
ring is the seal. This internal grout ring is actually residual
material from the “grout mixing chamber.” The external
grout ring is the permanent seal.
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Tﬂen’chless Lateral Rehabmtatlon with

1emical Grouting: -

Doing it Well, Doing 1t Right!

By Marc Anctil

Work is being done all across North America where lateral
connection grouting is an integral part of grouting and lin-
ing projects. In many cases the bid documents call for “Later-
al Grouting of the Connections” without referring to any or
brief specifications, grouting distances, testing or grouting
pressures, approved materials, mixing ratios or volumes, gel
times vs. pumping rates vs. voids etc. This leaves little room
for the contractors to understand what is requested of them
and what the system owners are obtaining in return.

A Successful Chemical Grout Project

In order to increase the chances of obtaining a successful

project the following points should be considered:

*  Have good specifications and defined objectives (see
ASTM & NASSCO).

* Have a knowledgeable operator and inspector

*  Preparation work (well documented CCTV inspection
reports) cleaning, root and grease removal, etc.

*  Groutmix must take into consideration that the first
few gallons of grout may be diluted by active infiltra-
tion.

*  Grout gel times must be appropriate (depending on
the volume of the void between the packer and the
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pipe vs. the pumping rate) in order to exit the pipe
defects. Premature gelling of the grout may plug up
crevices and prevent the grout from exiting the pipe
defects.

*  Pump until refusal (refusal can be defined as a sudden
spike in the void pressure under continuous pumping
with the above conditions respected). Always monitor
the void pressures (testing and grouting).

*  Volumes of grout pumped should be paid as a sepa-
rate item as no one can predict the actual amount of
grout necessary to permanently seal the defects (the
specifications should allow a certain volume of grout
to be included in the bid tab and any supplemental
volumes be paid at a predetermined rate). This serves
as an incentive to pump enough grout to obtain a per-
manent seal without penalizing the contractor.

* A post-grouting air test and or visual confirmation of
the sealed leak should be an integral part of the work
being performed.

* Testand seal log must be handed in and be part of the
job report.

Over the years it has become standard practice in many cit-
ies across North America to grout the lateral connections after
lateral reinstatement (post-sewer relining). Some cities have
adopted an even more proactive approach and request not
only that the lateral connections be grouted but also the first
6 ft of the lateral.

Some grouting projects have pushed the envelope even fur-
ther to seal laterals as far as 20 and 30 ft from the connection.

These projects were well defined in their approach and have
established bench marks for future projects.

No other rehab process is as versatile as chemical grouting,
as it is not dependent upon mechanical bonds or pipe shapes,
all it needs is a defect so that the grout may exit the pipe and
seal it from the outside of the structure.

As the technology is beginning to be better understood by
system owners and specifiers, more defined projects are hit-
ting the streets. Recent ASTM standards are being used for
more test-and-seal projects around the country and are gradu-
ally gaining acceptance within the engineering community .

A few years back, a group of grouting equipment manufac-
turers and grout providers saw the need to educate and train
users. They decided to get together to form the “Grout Boot
Camp” to educate and train operators, inspectors and munici-
pal users on the different techniques and equipment to do it
well and do it right and understanding the components of the
system enabling them to troubleshoot and increase productiv-
ity. Attendees — more than 150 — have either been long-time
users, rookies, municipal users, inspectors, business owners
wanting to learn more about this proven technology and the
equipment used in delivering the grouting materials.

Not one technology solves all the problems that can be en-
countered in the underground. There are different tools for
different situations and when the tools are better understood,
they can be used more effectively for a successful project.

Marc Anctil is president of Logiball Inc., which is headquar-
tered in Jackman, Maine.
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Lateral Lining Helps

to Rehab Michigan City’s System

an aged underground infrastructure that is more

than 100 years old and in desperate need of re-
pair. These conduits under the earth are also referred to
as “buried assets.”

Most of these assets are owned by municipal or private
funded agencies; however, you, the homeowner, own many
of these buried pipes. Failing pipes can and have caused
sink holes, outbreaks of infection because the sewage was
not effectively treated before re-entering our waterways
and of course sanitary sewer overflows due to blockages
caused by root intrusion, grease build up and soil collec-
tion through voids in the pipeline.

Cured-in-place-pipe (CIPP) was invented to address the
rehabilitation and renewal of these buried assets without the
means of conventional, costly and sometimes dangerous ex-
cavation. In turn, municipalities and the world have received
technologies that can address the collection system in a safe
manner and at a much faster rate, removing an agency’s lia-
bility while simultaneously returning service back to normal
sooner than technologies of the past.

M any municipalities throughout the world possess
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By Kiristina Kiest and Rick Gage

Advancements in trenchless technologies has led to two
major innovative systems: installation of an outside cleanout
without conventional digging and man-entry; and CIPP
main-to-lateral connection lining, which is being utilized
worldwide to structurally rebuild the connection and seal
off groundwater infiltration while simultaneously renewing
the lateral pipe.

Young’s Environmental Cleanup Inc., Flint, Mich., is a cer-
tified applicator of these two technologies, as well as the rest
of the processes offered by the technology provider, LMK
Enterprises Inc., Ottawa, Ill. Young’s Environmental was
able to incorporate these two technologies to successfully
complete a trenchless renewal project in Waterford Town-
ship, located in Oakland County, Mich.

This government-funded project was managed by the Oak-
land County Drain Commissioner’s Office, which specified
the rehabilitation of laterals and mainline connections by us-
ing trenchless technology whenever possible. This particular
subdivision’s sewer system was probably not much differ-
ent than most of the collection systems across the world,
as they were impacted with roots that required extensive
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cleaning and preparation before trenchless renewal could
take place.

Young’s Environmental has been a certified licensed in-
staller of LMK’s processes since 2007, using its CIPP main-to-
lateral lining system, T-Liner, which is 100 percent compliant
with the lateral standard, ASTM F2561. The installations of
outside cleanouts were also specified, so Young’s Environ-
mental utilized another system offered by LMK called Vac-A-
Tee, which allows for the installation of an outside cleanout
without digging and man-entry. Hydroexcavation technol-
ogy was used to expose the lateral pipes once located with
a sewer camera and sonde. Once the pipe was exposed, the
cleanout riser pipe was solvent welded to the PVC saddle,
called Vac-A-Tee, then a specific adhesive was applied to the
underside of the saddle and it was snapped over and ad-
hered to the crown of the lateral pipe. After properly verify-
ing a non-leaking connection, the crown of the lateral pipe
was cored allowing for lateral access upstream towards the
house and downstream toward the city mainline pipe.

Young’s Environmental successfully and structurally re-
newed 143 main-to-lateral connections, as well as their lat-
erals in the Huron Gardens subdivision. Oakland County
project engineer Sid Lockhart said, “This area was chosen
because Waterford Township sanitary sewer meter data re-
flected increased flows after rainfall.”

These laterals were mainly chosen to reduce infiltration
and inflow (I/I) while simultaneously restoring the struc-
tural integrity of the connections to the main and the lat-
eral pipes.

Young’s Environmental vice president Kris Thiel ex-
pressed his concerns on the job: “The system was old and
the laterals were heavily impacted with roots and needed
extensive cleaning and preparation for the acceptance of
CIPP lining.”

Young’s Environmental proved to be successfully produc-
tive by averaging more than four CIPP main to lateral instal-
lations per day. The average lateral length was approximately
30 If that consisted of bends and transitions. “The neighbor-
hoods we were working in were smaller with tight confine-
ments and short right of ways where the mainline sewer ran
down the middle of the streets,” said Thiel.

“The biggest concern was that this was Young’s first ma-
jor CIPP project using T-Liner and everyone questioned our
experience and ability to perform. Past success and experi-
ence with the engineer and owner on other projects helped,
and once we got rolling into this particular project, there
were no issues or questions about our ability to complete
the project successfully and on schedule. There were many
laterals with transitions going from 6-in diameter to 4-in. di-
ameter piping and sometimes those transitioned from clay
to cast iron pipe,” Thiel continued.

Young’s Environmental successfully lined 53 transitional lat-
erals. “Good lateral preparation and accurate liner measure-
ments allowed for successful installations. It also helps that
LMK manufactures transitional CIPP lining tubes that are also
engineered to negotiate pipe bends,” said Thiel.

Young’s Environmental installed 132 cleanouts utilizing
a Vac-A-Tee system, installing an average of five cleanouts
per day. These cleanouts provide a key access point when
it comes to lateral lining. Lateral access through an outside
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cleanout allows the construction crew to verify that the pipe
is a candidate for lining, effectively clean the pipe, verify pipe
measurements and identify pipe diameter changes. When it
comes to lateral lining, the cleanout is used for proper line
up of the main to lateral CIPP lining at the connection by
use of a lateral push camera. This camera is also used to vi-
sually verify that lateral lining has been properly installed.
Should there be excessive resin at the end of the lateral lin-
ing that did not get displaced into open joints and voids a
vacuum is used to remove the resin while it’s still in liquid
form. Since the cleanout is a Tee, a lateral plug is inserted
upstream to reduce risk and failure prior to lining by ensur-
ing the homeowner isn’t allowed to mistakenly flush water
during liner insertion. The plug also plays an intricate role in
the production process as steam mixed with air is used to ef-
fectively cure the thermoset resin. The lateral plug prevents
this steam from going into the house and forces it to exhaust
up the riser pipe. And lastly, should the homeowner phone
the city that he/she have a drain issue, a technician can be de-
ployed to inspect the lateral through the outside cleanout.

“The collective goal of the Oakland County Drain Com-
missioner’s office, Waterford Township and Johnson &
Anderson Inc. was to maximize the reduction of infiltra-
tion and inflow;” said Lockhart. “This technology allows for
a long-term structural solution and the reduction goals to
be accomplished without major disruption or restoration.
We have been very satisfied with the outcome of the project
and with our contractor’s performance. Residents had very
few complaints and positive results are expected in our flow
measurement analysis.”

Good education is an excellent way for engineers and
contractors to make the best decisions in regards to prod-
ucts and processes to use. Thiel’s opinion as to why a mu-
nicipality would or should consider CIPP main-to-lateral lin-
ing vs. dig-and-replace is this: “The obvious reason in most
cases is the savings in cost to install a lateral liner vs. dig-
and-replace. CIPP is a much more socio-economical process
because there is minimal disruption and no restoration for
the homeowners to complain about. Other buried utilities
stay where they are without fear of disruption, which can be
very risky business.”

He noted that “Most municipalities are now identifying
that mainline and manhole rehabilitation is not enough. So
now it is up to us to educate them and specifying engineers
in regards to which main-to-lateral renewal systems incorpo-
rate the most effective technologies, the longest term repair
and the best value for the money spent.”

Lockhart added, “I have often wondered why some-
one would open the door for potential complaints and
problems by using open-cut methods when most later-
als could be lined and the problems eliminated. There
will always be a few laterals here and there that will need
to be excavated. A major amount of the laterals on our
project were lined around bends, in various depths and
through transitions with good results. Of course we will
monitor this project for years to come to make sure it is a
long lasting solution, but for now our office is very satis-
fied with the results.”

Kristina Kiest and Rick Gage are with LMK Enterprises.
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unicipal water utilities throughout the United States

are challenged to continually repair and upgrade

their aging infrastructure to meet U.S. Environmen-
tal Protection Agency (EPA) requirements while maintaining
their budgets.

They are also challenged with the fact that most residents
don’t realize they are responsible for water and sewer line
repairs on their property and that homeowners’ insurance
usually doesn’t cover this expense. Although advancements
such as trenchless technology can lower restoration costs
and impact to a customer’s yard, when a problem (such
as a leak, break or blockage) occurs, residents are upset,
financially unprepared and challenged to find a qualified
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Municipalities offer the
LineSaver Program to
help homeowners with

expensive service line

repairs.

plumber. Some homeowners even delay the repair, which
causes water loss to occur before the water is registered on
the customer’s meter, resulting in unrecoverable water and
revenue loss to the municipality.

For these reasons and more, municipalities are offering
their residents the LineSaver Service Line Protection Program
administered by American Water Resources Inc., a subsidiary
of the nation’s largest water company, American Water.

LineSaver provides peace-of-mind coverage to home-
owners before an emergency happens, while providing
municipalities with a revenue opportunity that can be
used for infrastructure improvements or other commu-
nity enhancements.
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Homeowners can shield themselves from the high cost
of covered repairs and receive professional service by local
plumbers that meet state and local codes.

Michael Abram, contractor network supervisor for Ameri-
can Water Resources, believes the LineSaver Program is a
win-win for municipalities and their residents.

“Before joining American Water Resources, I had 25 years
of experience as a public works director in two different
municipalities in the Midwest, and I wish we had this pro-
gram,” he says. “It’s a real hardship for people to have to
suddenly pay thousands of dollars for repairs, especially for
something they didn’t even know was their responsibility.”

“Having LineSaver makes a huge difference for a family
when faced with a water emergency. It is a tremendous re-
lief to people when they have an incident and they hear us
say, ‘don’t worry, it’s covered,”” Abram said.

Many customers are also relieved when they hear their
service line repair can be made using trenchless technology:.
Abram is a major advocate for using this method whenever
appropriate for pipe bursting and pipe and lateral lining,
citing the tremendous customer benefits.

“Customers are happy when we’re able to use trench-
less technology because it enables us to only dig around
the source of the problem instead of having to dig up their
entire yard,” he said. “Besides saving them from having to
restore what could be large portions of their landscaping,
gardens and even trees, it also saves them from the trauma
of seeing their property torn up, especially at a time when
they’re already upset from the actual service line problem.”

Abram also noted that using trenchless technology is both
faster and more cost-effective.

Informing homeowners of their water and sewer line
responsibilities may be perceived as presenting them
with “bad news,” but the alternative is much worse.
Residents who are unaware of this responsibility usu-
ally learn about it during a water emergency, which can

cause frustration, anxiety about being able to pay for
the repairs and often prompts complaints to municipal
officials.

“When municipalities take the proactive approach
of educating their homeowners and businesses about
their service line responsibilities, and then extend to
them this valuable program as a low-cost, practical so-
lution, it goes a long way toward maintaining a positive
relationship with residents,” says Sharon Cameron,
president of American Water Resources.

At no cost to the municipality, the experts at American
Water Resources fully manage LineSaver, and take care of
alltherequirementsfordevelopingandimplementingthe
program — from establishing a local contractor network
and managing 24/7/365 customer service and incident
response, to educating the community about the service
and performingall covered repairs. There are no new tax-
es, no capital investment or budgetincreases required by
the municipality.

Since the inception of the Water Line Protection
Program in 2000, the Sewer Line Protection Program
in 2003 and the In-Home Plumbing Emergency Pro-
tection Program in 2005, American Water Resources
now oversees more than 700,000 residential contracts
across the country.

Cameron said, “American Water Resources is an ex-
perienced user of trenchless technology and we are
uniquely qualified to meet the fiscal and operational
needs of municipalities. Our customized programs
yield high customer repair satisfaction ratings, so mu-
nicipal officials can be assured that homeowners are
pleased with the service.”

* In California (DBA as American Water Resources
Insurance Services) and in Virginia, this program is
insurance, which is provided by Virginia Surety Co.
Inc.
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Lateral Line Root Intrusions

Effects on Municipal sewer Systems

By Adam Meisner

CE ipeline root intrusion is the
P single most destructive ele-
ment involved in maintain-

ing a wastewater collection system.”
—U.S. Environmental Protection

Agency

Roots intrude in the laterals, as well as sewer
lines.

This quote by the United States En-
vironmental Protection Agency (EPA)
shows that sewer line root intrusion
is the most destructive problem fac-
ing our municipal sewer systems
today. But main sewer line root in-
trusion isn’t the only factor causing
problems for the municipal collec-
tion departments.

Lateral sewer line root intrusion can
also have an effect on the main sewer
line flow, causing problems for mu-
nicipal collection crews. Whether your
municipality is responsible for the right
of way or not, municipal sewer depart-
ments are the first call a homeowner
with a root blockage is going to make.
These calls cost the municipality time
and money to investigate.

Left untreated, roots will spread
throughout the pipe. Material passing
down the drain gets trapped in the
roots, restricting the flow or even caus-
ing a complete blockage. Root intru-
sion can eventually destroy the pipe’s
structural integrity, costing cities hun-
dreds of thousands or even millions of
dollars to repair or replace.

The Cause

In fact, sewer lines offer nearly ide-
al conditions for root growth. They
offer an unlimited water supply, an
unlimited air supply and a constant
temperature.

Roots follow vapor trails that are
present in the loosely cultivated soils
surrounding sewer lines. These vapor
trails are created when the warmer
flow in the sewer line produces con-
densation on the outside the pipe. This
condensation evaporates through the
surrounding soil, producing vapors
that the growing roots follow back to
the sewer pipe.

A related variable is the distance
between trees and sewer lines. In ru-
ral communities, tree roots typically
extend to just outside their drip line,
which covers the soil around a tree
directly under the tips of its outer-
most branches. The closer a tree is to
a sewer line, the more likely the roots
will enter the pipe. By the same token,
pipes located farther away from trees
are less vulnerable to root intrusion.
This characteristic of trees is different
for more urbanized areas. Historically
the roots would find all of the nutri-
ents they needed as rains were ab-
sorbed into surrounding soil. But con-
struction of our streets, driveways and
sidewalks has changed the amount of
water that’s directly absorbed by the
soil. Now the nutrients aren’t being
replenished into the soils, so the roots
are finding those nutrients within the
sewer system.

The Effect

When roots grow into a service later-
al, it takes a shorter amount of time for
that line’s flow to become interrupted.
This interruption usually results in
your municipal collection crews being
called to survey the situation. This will
result in the city spending time and
money investigating the interruption,
and possibly fixing it if it’s deemed the
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cities responsibility.

Roots growing into a lateral line
don’t always stop when they reach
their source of nutrients. Sometimes
they will continue to grow down the
sewer line and into the main sewer
line. This growth into the main line
provides an area for debris flowing
down the sewers to get caught up, in-
terrupt flow and eventually become a
backup. This interruption can lead to
an expensive overtime emergency call
for your crews or overflows involving
costly clean up.

Now because roots grow by adding
on a cell to their tip, they will pene-
trate the smallest of openings. Many
times that means that they will grow
into what you and I may consider a pin
hole. Once they’ve entered a pipe they
will continue to grow and expand,
creating cracks and separations in
the pipe. These roots will continue to
grow and spread until action is taken
to remove them from the line.

The Solution

There are a few different methods
of root removal that can be used by
your municipal collection crews or
the homeowners responsible for the

Trees while pleasing to the eye above the
ground, create havoc underneath it.
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When roots grow into the service lateral,
it takes a shorter amount of time for that
line’s flow to be inferrupted.

lateral line. The first of these meth-
ods is mechanical root removal.

The best thing about mechanical cut-
ting is that it cuts through the obstruct-
ing root mass, immediately restoring
the natural flow of the sewer line.
That’'s why it’s the first choice used
when there’s a sewer line backup. The
backup can be opened up right away;
and the overflow can be stopped, or
further overflow can be avoided.

However, even the best mechanical
cutters can’t remove 100 percent of
all the roots in a sewer pipe. Worse
yet, plants secrete a hormone called
abscisic acid when they are cut back
and damaged. This hormone causes
the roots to grow back quicker and
thickens the re-growth. It’s because
of this natural plant process that
mechanical cutting must be done
repeatedly with smaller intervals be-
tween future cuttings. Eventually, the
continued growth and thicker root
masses will create larger cracks and
openings in the sewer pipe. Over
time, this will damage the integrity of

Mechanically removing the root from the
lateral is one way to address the problem.

www.trenchlessonline.com

the line. Once the structural integrity
is diminished enough, you’ll have
more access points for future root
intrusion and a greater chance for
problems like collapsed pipe, inflow
and infiltration.

Because cut roots grow back so
quickly, mechanical cutting is often
combined with chemical root control.
Mechanical cutting removes the imme-
diate blockage, while chemical herbi-
cides kill the remaining roots, helping
to keep sewer pipes clear longer than
with mechanical cutting alone.

Chemical herbicides kill roots by
destroying the root tissue. They are
non-selective, killing any roots they
come in contact. Dead roots decay
naturally and are carried away by the
flow of the line. Some herbicides also
prevent roots from growing back.

Because of the time and cost in-
volved in inspecting lateral lines,
there has been a change of thinking
for those municipalities that are re-

sponsible for the right of way. Some
cities have started installing cleanouts
at the property line to better define
homeowner and municipal responsi-
bilities. This cleanout also serves as
an easy access point for municipal
collection crews to maintain the right
of way. In doing that, they can cut out
any main line blockages coming from
the lateral line and chemically treat
to those small lateral line sections to
prevent further blockages.

So although roots growing into
lateral sewer lines can cause inter-
ruptions in the flow of the main line
sewer system, there are steps that
can be taken to take lateral line root
treatment from reactive work, to pro-
active preventative maintenance.

Adam Meisner is a root control special-
ist with RootX, which is based in Salem,
Ore.
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he City of Santa Rosa, Calif,, is facing the same

I problems that cities throughout the United States

are facing: A deteriorating wastewater collection

system and the need for more funds to be able to make

needed repairs. The challenge at hand is how to up-

grade and repair the system while remaining socially
and fiscally responsible.

The City of Santa Rosa has been actively working to
mitigate the effects of inflow and infiltration (I/I) for
many years and has developed a significant lateral pipe
bursting program to combat the problem.

Santa Rosa is the largest city north of San Francisco to
the Oregon border and has strict regulations. All agen-
cies are under scrutiny regarding sanitary sewer over-
flows and I/I and are working toward a solution. The City
of Santa Rosa Utilities Department has been spending
about $12 million a year on replacement and hopes to
double that in the next five years.

The city, through an extensive main rehabilitation and
replacement effort, replaces laterals in the public area
from the city sewer main back to the property line. The
City of Santa Rosa Utilities Department, city engineers
and operations staff, have researched and applied nu-
merous construction technologies, including trenchless
technology, to facilitate the repair or replacements of ag-
ing pipe. The latest focus of their effort is sewer laterals
and development of an in-house lateral bursting program
to save time and money.
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placemen

By Coliins Orton

osa, Calif.

Inflow and infiltration is a two-tiered problem for many
municipalities, including Santa Rosa, whose I/l crews op-
erate two camera trucks every day and do smoke and dye
testing. Inflow typically comes from a clean water source
being illegally or improperly connected or flowing to the
wastewater collection system. The city’s inflow problems
stem from a variety of conditions such as leaky manhole
covers and uncovered cleanouts, private property rain
downspouts or sump pumps and yard and foundation
drains that are illegally connected to the sanitary sewer
system.

Infiltration is primarily a seepage issue. Groundwater
is the issue here, which infiltrates into the collection sys-
tem through cracked, collapsed and just plain leaking
pipes. This can be caused by any number of problems
including age of pipe, pipe joint material, tree roots,
cracked or deteriorating pipes or even seismic activity,
which is partially to blame for some of the problems this
city is having.

The wastewater collection system for Santa Rosa consists
of more than 520 miles of pipe ranging in size from 4 to
66 in. in diameter. The older areas of Santa Rosa typically
have sewer mains constructed of vitrified clay pipe (VCP)
installed throughout the 1970s. Some VCP installed during
that era is fairly brittle. That, combined with ground move-
ment due to seismic activity, has promoted joint separation
and cracks in the pipe. Root intrusion is also a problem,
compromising the integrity of mains and laterals.

www.trenchlessonline.com



Lateral Replacement

The push to begin lateral replacement began long before
the city actually purchased equipment and began bursting.
The bursting program was being developed two years prior
to equipment being purchased. Several lateral bursting ma-
chines were demonstrated before the bid was released. One
of the other key items was local support from the bursting
equipment manufacturer. After much review, the city ulti-
mately purchased a lateral pipe bursting system and the pro-
gram was put into place.

The city’s asset management team incorporates a rank-
ing system that looks at condition, performance and risk for
each segment of its sewer system in order to develop a prior-
ity schedule for replacement. Once determined for replace-
ment, the job is assigned to the field crews or the cured-in-
place pipe (CIPP) team.

All of the city’s operational staff is cross-trained to perform
water and wastewater rehab and replacement. The city em-
ploys three general repair crews and two leak crews, as well
as a weekend crew, since operations run seven days a week,
nine hours a day, from 6:30 a.m. to 4 p.m. For lateral burst-
ing, crews first identify launch and exit pits for the project.
Pit sizes typically measure 5 ft by 5 ft. Once the pits are exca-
vated, crews place the winch line through the existing lateral.
At the launch pit side, the expander is connected to the first
segment of new pipe, in this case high density polyethylene
pipe (HDPE). The expander and pipe are then connected to

the winch line.

At the exit pit, the winch line is connected to the hydrau-
lic bursting unit. Once the hydraulic power pack connec-
tions are made, the bursting can begin. Crews can choose
to fuse together the entire length of HDPE at once just
prior to bursting operations, or fuse together segments
during bursting operations. During the lateral bursting
process, the expander, which is larger in diameter than the
existing lateral, is pulled through the host pipe, breaking it
apart and forcing the fragments into the surrounding soil.
The new HDPE pipe is pulled into place simultaneously.

The property owner maintains laterals in Santa Rosa. But,
at the city’s discretion, and as a service to its customers, the
city will repair or replace the portion of the lateral in the
public right of way at no charge to the homeowner.

While the homeowners are ultimately responsible for
the portion of the lateral that resides on their property,
replacing the portion in the public right of way is helping
mitigate the effects of I/I, while providing a customer ser-
vice function. Being able to replace those laterals through
trenchless pipe bursting saves time and money and lessens
the impacts to the customers.

Collins Orton is a product specialist with TT Technologies.
This article is printed with permission by NASTT and ISTT
and was presented during the 2009 No-Dig Show.
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Dimple Marks the Spot

water or sewer pipeline relining project isn’t done un-
til the customer can flush the toilet again.

During a pipeline rehabilitation project using cured-
in-place pipe (CIPP) lining system, the service laterals are
sealed as if they were just part of the pipe wall. The laterals
create a dimple — or small depression — in the lining, which

must be cut through once the lining has cooled and
set. Only after the laterals are reopened is the
project complete.
From the remote comfort of a TV
truck, an operator uses a joy-
stick to winch a pantilt
inspection camera
and a pneu-
matic

cut-
ting tool
through the
relined pipeline

to find the dimples
that mark the laterals.
In some cases, the camera
and cutter are self-propelled,
but these wheeled combo units
are more popular in Europe. More
commonly in the United States, the
cameras and cutters are separate and
mounted on a skid.

Once the liner is in place and set, at least one
end of the liner must be cut open to proceed with
reinstatement, says Chris Scarratt, North American opera-
tions and sales manager for Cosmic Top Hat, a manufacturer
of self-propelled cutting tools. For a skid-mounted unit, both
ends must be opened to allow for the winch rope to push
and pull the camera and cutter into position.

“Some liners don’t leave dimples to show where the lateral
is,” Scarratt says. “In that case, you need a very good measure-
ment.”

Lateral reinstatement is the final step of a pipe relining
project, but preparation for this last measure begins before
the liner is ever put into the pipe, says Keith Alexander, presi-
dent of Visu-Sewer Inc., a company that has been involved
with pipe rehabilitation since 1988.

In the preparation stage, contractors should measure the
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distance to the laterals to ensure proper location in the event
that the lining does not show the dimples where the laterals
are. That way, the operator has two methods to locate the
lateral: a visual method with the camera and a physical mea-
surement.

Once the lateral location is determined, the operator push-
es the cutter toward the dimple and grinds through the lin-
ing. “You need experienced personnel with the ability to cut
the laterals properly;,” Alexander says. “They have to be able
to see and manipulate the controls precisely so they don’t
damage the pipe and liner.”

Sometimes after the cutter has pierced the lining, there
will be a small amount of liquid that leaks through the hole
because of the backup from the house that occurs while the
system is out of service, Scarratt says. This liquid should drain
before the remainder of the liner is cut through.

In some states, the edges of the cut liner must be ground
smooth before a contractor can pack up and go
home.

The reinstatement process typically
takes 15 to 20 minutes or less, de-
pending on the type of cut-
ter. Scarratt claims
that self-pro-
pelled
units

can take
as few as
five minutes to re-
instate a lateral.
All laterals must be re-
instated in a timely manner,
which depends on the pipe diam-
eter and the length of the project, Alexan-
der says. In smaller diameter pipe, between
8 and 12 in., reinstatement should occur in about 12 hours
from the time the service was halted for the project. For larg-
er diameters, between 15 and 36 in., reinstatement will take
from 24 to 36 hours.
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Contractors should be diligent about communicating how
long service will be out, Alexander says. And if the service
will be out longer than estimated, the contractor will likely
have to investigate service bypass options or housing for the
customers affected.

In some cases when reinstating the lateral will take longer
than 24 hours, Scarratt says “You can go poke a hole in the
liner so at least the people have 50 to 60 percent drainage.”

Regardless of these challenges, relining a pipeline tends to
be less costly and more timely than dig-and-replace methods.
A contractor can usually reline the pipe and reinstate eight
to 10 laterals a day, compared to two to four laterals per day
with open-cut projects.

Relining pipelines and reinstating the laterals costs between
$50 and $150 per lateral, Scarratt says, compared to about
$4,000 per lateral with dig-and-replace methods, which can
cost as much as $10,000 per lateral, depending on the depth
and type of soil involved.

With dig-and-replace methods, you have to consider the
costs of locating the lateral, digging the hole, cutting up as-
phalt or concrete or landscaping, remove and replace the
pipe, backfill the hole, compact the soil, level and restore the
ground, not to mention the cost of diverting traffic and busi-
ness lost.

A Quick Guide to Maintaining a Healthy Cutter

Generally speaking, the level of maintenance required to
keep your equipment in good working condition depends
on the brand. The different lateral reinstatement cutters on
the market require different maintenance schedules. For
example, some cutters, such as the Dominator by the Bow-
man Tool Co., have fewer internal moving parts than others,
which can reduce overall maintenance needs and limits the
number of parts that may need to be replaced. However,
all lateral cutters are susceptible to the wear and tear of the
working environment, particularly from water damage.

The maintenance schedule that you should follow depends
on the current conditions that the cutter has been working in.
The most relevant question that needs to be asked is whether
the cutter was submerged while during operation. The an-
swer to that question determines whether a daily, mid-week
or weekly maintenance schedule should be followed.

If the unit has been submerged during operation, a daily
schedule is suggested. When the ram function of the cutter
is advancing, an unavoidable suction occurs, which pulls
an insignificant amount of water inside the unit. However,
after a full day of operating in such conditions, water will
have accumulated inside the unit. The daily maintenance
schedule will prevent any unnecessary dilution of the lu-
bricants on the internal running gears.

If the unit has not been submerged during operation, a
mid-week or weekly maintenance schedule would be suffi-
cient, depending on the unit’s number of operation hours
per day.

www.trenchlessonline.com

Lateral instatement tools — the cameras and cutters — op-
erate in a harsh environment. Water and corrosive chemicals
can damage the equipment and possibly delay a project.
That’s why it’s important for contractors to perform regular
maintenance on their equipment.

Contractors usually need to have a backup cutter and cam-
era so that the laterals can be reinstated as soon as possible in
case the equipment breaks.

The inspection and location cameras cost between $15,000
and $35,000. Alexander recommends that equipment own-
ers make sure the camera batteries are charged and the unit
is pressurized to keep water out.

Cutters cost between $25,000 and $45,000, and these units
require the most care because of the task they perform. “The
cutter takes a beating,” Scarratt says. “They use a lot of bits
and there’s a lot of wear and tear.”

Scarratt recommends that cutters be cleaned and lubricat-
ed regularly. The air motor fins and cutting bits should be
inspected for wear. Make sure water is out of the unit to avoid
corrosion or freezing in cold temperatures. If a part must be
replaced, he suggests a full unit inspection to ensure that
something else is not on the brink of breaking as well.

Bradley Kramer is a contributing editor to Trenchless Technology.

By Jessica L. Bowman

A maintenance schedule is also relative to which part of
the cutter assembly one is maintaining. Varying schedules
are required for the cutter’s exterior, internal running gear,
head slide and air motor. The exterior requires little to no
maintenance. One should treat the skid fasteners with an
anti-seizing lubricant to allow for future adjustment of the
skid assembly. The internal running gear only requires that
the gears be treated with marine-grade grease. The spline
drive is best treated with bar and chain oil to allow for
smooth motion of the gears along it. The head slide should
also be treated with the same marine-grade grease as the
internal gears. The air motor should be removed from the
cutter and placed in diesel fuel or Mystery Air Tool Oil to
displace any water that is inside of it, which will cause pre-
mature corrosion. Overall, the most frequent maintenance
will be required by the air motors to ensure that they are
cutting efficiently.

A maintenance schedule, which is relative to the condi-
tions the units have been working in and the parts one
is working on, is a judgment call. However, the more fre-
quently and consistently the equipment is maintained, the
longer the equipment will work properly and efficiently.

Jessica L. Bowman is general manager of Bowman Tool
Company & Systems, a manufacturer of lateral reinstatement
cutters.
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LATERAL REHABILITATION PRODUCTS

Aries Industries

Aries Industries raises the industry standard again with the release of its new LETS. Aries LETS
inspects lateral lines up to 150 ft from main line sewer lines. Aries’ new Mini Pan & Tilt Camera
notonly provides full pan-and-tiltinspections of the mainline, but now offers capabilities in the
service lines as small as 3 in. in diameter. The mini Pan & Tilt camera has a standard built-in 512
HzSonde foraccurate line locating. Aries has also increased its customer’s flexibility by offering
adapters to operate its Mini Pan & Tilt Camera as aback-up mainline camera or skid mounted in-
spections in pipes 3 in. and larger. For more information, visit www.trenchlessonline.com/info.

Bowman Tool Co. & Systems

Bowman Tool Co. & Systems has a full line of
cutters for every size of mainline construction, as
well as support equipment, such as air motors and
control systems. The Dominator 300 is for small,
intermittent spot repair cutting in 4- to 6-in. pipe,
and the Dominator 430 is for general, continuous
cutting in 6- to 30-in. pipe. The Dominator J 8-36
is for large, heavy duty cutting in 8- to 36-in. pipe.
Maintenance is easy with only eight internal moving
parts and an isolated, water-tight motor chamber.
The Dominator cutters’ rotation and feed mecha-
nisms are covered by a limited lifetime warranty.
For more information, visit www.trenchlessonline.com/info.

Envirosight

The stainless steel SuperVision SAT lateral launch
system crawls hundreds of feet down mainlines
6 in. and larger and then inserts its camera as
far as 100 ft into laterals 3.5 in. and larger. Its
auto-leveling color camera with shadowless
illumination pans 360 degrees and tilts 90
degrees to view both sidewall detail and distant
targets. SuperVision SAT’s steerable six-wheel
drive helps it maneuver to troublesome launch
points. Auxiliary lamps and a backward-viewing
camera enhance visibility in both directions. An
integral sonde transmits at multiple frequencies,
facilitating locating the camera from aboveground.
Force-sensing rollers prevent damage to the push
rod, ensuring maintenance-free operation.
For more information, visit www.trenchlessonline.com/info.

LMK Enterprises

LMK Enterprises now offers three main-to-lateral cured in-place-pipe (CIPP) so-
lutions. For municipalities that are only concerned with the connections while
maximizing the potential for infiltration and cannot access the private property,
LMK offers Shorty, which is exactly the same as T-Liner. It extends up the later-
al pipe to a distance of 3 ft and is installed with no cleanout. And for munici-
palities that are only concerned with the connections, LMK offers Stubby, which
is also installed with no cleanout. It only extends up into the lateral pipe 6 in.
For more information, visit www.trenchlessonline.com/info.
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Nu Flow America

Nu Flex is a high-quality CIPP liner from the small diameter pipe rehabilitation ex-
perts at Nu Flow. Most
trenchless technologies
require some excava-
tion — not true with Nu
Flex. The Nu Flex prod-
uct can be launched
through an average
4-in. clean out with no
excavation  required.
Nu Flex comes in a va-
riety of diameters, from
1.5 to 8 in. Pull-in-place
techniques allow cer-
tified Nu Flow install-
ers to stop and start
anywhere in the pipe. The same techniques are used to negotiate multiple 45- and
90-degree bends. No expensive equipment is required, and the versatile system can
be used for multiple applications, including inside infrastructure. Nu Flow manu-
factures its own products, enforcing rigorous quality control. High standards and a
skilled North American network of certified installers have established Nu Flow and
Nu Flex as industry leaders. For more information, visit www.trenchlessonline.com/info.

Perma-Liner Industries

Perma-Liner Industries Inc. recently released
two new products: the Super Mini Inverter and
the Micro Mini Inverter. Perma-Liner have devel-
oped this cost-effective equipment to give the
installer ease and simplicity when it comes to lin-
ing 10 ft up to 45 ft. Both products are made of
a high-quality, lightweight aluminum and allow
the installer flexibility when it comes to slabs,
confined spaces, basements, etc. The Micro Mini
Inverter will line up to 25 ft of 4-in., and the Su-
per Mini Inverter will line up to 45 ft of 4-in or
a 6-in. For more information, visit www.trenchlessonline.
com/info.

PipeLogix
LACP-certified by NASSCO, flexidata’s standard lateral survey form is included
with both Full Reporting and Lite Reporting versions when using PACP mode with
no extra fees. The lateral survey form is available for use in the PACP, WRc or flexi-
data mode and works with push camera systems for inspections from a cleanout or
with lateral launch equipment from a mainline survey run. When combined with
flexidata’s DVS license, each lateral inspection movie captured is a separate file,
even when inspecting from a mainline. A free online demonstration of flexidata’s
lateral survey features and
J=5]  capabilities is available by
request. For more informa-
tion about this and the full
range of infrastructure data
collection, assessment and
reporting tools available
from Pipelogix, please vis-
it www.flexi-data.com. For
more information, visit www.
trenchlessonline.com/info.

www.trenchlessonline.com

TRIC Tools

TRIC Tools presents the
HPLS-30, its most versatile
toolforpipebursting. Capa-
ble of replacing ¥i-in. water
lines to 6-in. sewer laterals,
the HPLS-30isideal forboth
residential and commercial
projects. Paired with TRIC’s
latest compact 18-HP hy-
draulic pump, the HPLS-30
can replace 100 ft of pipe in
less than 30 minutes. Need
to burst bigger pipe? Ask us
how you can use the HPLS-
30 to replace 8-in. lines. For
more information, visit www.
trenchlessonline.com/info.
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Lateral Rehabilitation Manufacturers & Suppliers

lateral rehab equipmente grout « video inspection

AMerik Engineering

2600 Ainsley Court

Marietta, GA 30066

Ph: 770-924-2899

Fx: 770-924-2301
www.amerikengineering.com

Aries Industries Inc.
550 Elizabeth Street
Waukesha, WI 53186
Ph: 262-896-7205

Fx: 262-896-7099
www.ariesindustries.com

Avanti International
822 Bay Star Blvd.
Webster, TX 77598
Ph: 281-486-5600
Fx: 281-486-7300
www.avantigrout.com

Bowman Tool Co & Systems
1515 Braggtown Rd

East Berlin, PA 17316

Ph: 717-432-1403

Fx: 717-432-0152
www.bowmantool.com

Cobra Technologies
4806 Wright Dr. Bldg C
Smyrna, GA 30082
Ph: 770-435-8991

Fx: 770-435-0402
www.cobratec.com

Cosmic Tophat LLC.
4025 Spencer St. #403
Torrance, CA 90503

Ph: 424-288-9053
www.cosmic.at

CTZOOM Technologies

2500 boul. des Entreprises #104
Terrebonne, QC J6X 4J8

Ph: 450-965-8987

Fx: 450-965-6622
Www.ctzoom.com
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CUES Inc.

3600 Rio Vista Ave.
Orlando, FL 32805

Ph: 407-849-0190

www.cuesinc.com

De Neef Construction Chemicals
5610 Brystone Dr.

Houston, TX 77041

Ph: 713-896-0123

Fx: 713-849-3340
www.deneef.com

Easy Liner

1069 Kings Mill Road, Dock 7
York, PA 17403

Ph: 386-846-9719

Fx: 240-465-1199
www.easy-liner.com

Envirosight LLC

111 Canfield Ave.
Unit B3

Randolph, NJ 7869
Ph: 973-252-6700
Fx: 973-252-1176
www.envirosight.com

Formadrain Inc.

7551 E. Metropolitain Blvd
Montreal, QC H1J 1J8

Ph: 514-352-6911

Fx: 514-352-0167
www.formadrain.com

Global Pipeline Systems Inc.
1601 N. 15th Street

Suite 2-222

Philadelphia, PA 19121

Ph: 215-702-7133

Fx: 215-702-7177
www.globalling.com

HammerHead, an Earth Tool Co.
1300 Capitol Drive

Oconomowaoc, WI 53066

Ph: 262-567-8833

Fx: 262-567-5068
www.hammerheadmole.com

Image Inspection Services Ltd.

4650 - 50 Ave. SE
Calgary, AB T2B 3R4

Ph: 403-287-1053

Fx: 403-243-4564
Wwww.image-inspect.com

Inuktun Services Ltd.
2469 Kenworth Rd. Suite C
Nanaimo, BC V9T 3M4

Ph: 250-729-8080

Fx: 250-729-8077
www.inuktun.com

Link-Pipe Inc.

27 W. Beaver Creek Rd., Unit 2
Richmond Hill, ON L4B 1M8
Ph: 905-886-0335

Fx: 905-886-7323
www.linkpipe.com

LMK Enterprises Inc.
1779 Chessie Ln.

Ottawa, IL 61350

Ph: 815-433-1275

Fx: 815-433-0107
www.performanceliner.com

Logiball Inc.

21 Long Pond Road
Jackman, ME 4945
Ph: 418-656-9767
Fx: 418-653-5746
www.logiball.com

Maxliner USA

450 College Dr.
Martinsville, VA 24112
Ph: 276-656-1225

Fx: 276-656-0419
www.maxlinerusa.com

Multiurethanes Inc.

PO Box 127

Buffalo, NY 14207

Ph: 716-842-0066

Fx: 716-842-0055
www.multiurethanes.com

National Liner

12707 N. Freeway, Ste. 490
Houston, TX 77061

Ph: 281-874-0111

Fx: 281-874-0333
www.nationalliner.com

Nu Flow America Inc.
1010 Thornton Rd. S.
Oshawa, ON L1J 7E2
Ph: 905-433-5510

Fx: 905-433-9687
www.nuflowtech.com

Parson Environmental Products
Inc.

PO Box 4474

Reading, PA 19606

Ph: 610-582-6060

Fx: 610-582-6064
Www.parsonenvironmental.com

Pearpoint Inc.

72055 Corporate Way
Thousand Paims, CA 92276
Ph: 760-343-7350

Fx: 760-343-7351
www.pearpoint.com

Performance Pipelining Inc.
1779 Chessie Ln.

Ottawa, IL 61350

Ph: 815-433-0080

Fx: 815-431-0307
www.ppi-liner.com

Perma-Liner Industries Inc.
6196 126th Ave.

Largo, FL 33773

Ph: 727-507-9749

Fx: 727-507-9849
www.perma-liner.com

Pipe Genie Mfg. Inc.
#217-1720 Southmere Crescent
Surrey, BC V4A 6E3

Ph: 954-815-7720

Fx: 604-484-5608
WwWw.pipe-genie.com
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PipeLogix Inc.

PO Box 14014

Palm Desert, CA 92255
Ph: 866-299-3150

Fx: 760-406-6023
www.flexi-data.com

POSM Soft LLC

PO Box 2037

Mount Sterling, KY 40353
Ph: 859-274-0041

Fx: 707-238-1478
WWW.pOSM.US

Premier Pipe USA
9855 W. 78th St.

Suite 400

Eden Prairie, MN 55431
Ph: 612-385-4101

Fx: 952-944-4399

PrimeLine Products Inc.

309 Aitamonte Commerce Blvd.

Suite 1518

Altamonte Springs, FL 32714
Ph: 407-772-8131

Fx: 407-786-8131
www.primelineproducts.com

Prime Resins Inc.
2291 Plunkett Rd.

1828 W. Olson Rd.
Rochester, IN 46975
Ph: 574-223-5426
Fx: 574-233-7953
www.rapidview.com

Ratech Electronics Ltd.
260-7 Spinnaker Way
Concord, ON L4K 4P9

Ph: 905-660-7072

Fx: 905-660-1519
www.ratech-electronics.com

Rausch Electronics USA LLC
370 New York Ave.
Chambersburg, PA 17201

Ph: 717-709-1005

Fx: 717-709-1009
www.rauschtv.com

Redzone Robhotics

91 43rd Street Ste 250
Pittsburgh, PA 15201
Ph: 412-476-8980

Fx: 412-476-8981
www.redzone.com

Reline America

116 Battleground Ave.
Saltville, VA 24370
Ph: 866-998-0808
Fx: 301-428-1736

RS Lining Systems LLC
105 Woodwinds Industrial Ct.
Cary, NC 27511

Ph: 919-481-1977
www.rsliningsystems.com

RS Technical Services Inc.
1327 Clegg St.

Petaluma, CA 94954

Ph: 707-778-1974

Fx: 707-778-1981
www.rstechserv.com

Scooter Video Inspection Sys-

tems

20843 Santa Lucia St. #C
Tehachapi, CA 93561

Ph: 800-772-6165

Fx: 805-822-8917
www.tvinspection.com

Sealing Systems Inc.

9350 County Road 19
Loretto, MN 55357

Ph: 763-478-2057

Fx: 763-478-8868
www.ssisealingsystems.com

Spartan Tool LLC
1506 W. Division St.
Mendota, IL 61342
Ph: 800-435-3866
Fx: 815-539-9786
www.Spartantool.com

Tel-Eye Services
1734 Orangebrook Ct.
Pikering, ON L1W 3G8
Ph: 416-420-2020

Fx: 416-420-2123

TRY TEK Machine Works Inc.
250 N. Main St.

Jacobus, PA 17407

Ph: 717-428-1477

Fx: 717-428-2865
www.trytek.com

TT Technologies Inc.
2020 E. New York St.
Aurora, IL 60502

Ph: 630-851-8200

Fx: 630-851-8299
www.tttechnologies.com

Ultraliner Inc.

PO Drawer 3630
Oxford, AL 36203
Ph: 256-831-5515
Fx: 256-831-5575
www.ultraliner.com

WinCan America Inc.
4921 Alexander Bv., Ste. B
Albuquerque, NM 87107
Ph: 505-341-0109

Fx: 505-341-0133

-/ 0000000000000y
RapidView IBAK North America

) . www.wincanamerica.com
Conyers, GA 30012 T — canamerica.co.
Ph: 770-388-0626 Sreco Flexible Inc
Fx: 770-388-0936 _ .
imeresins. com 139 lllinois St.
Wip ' El Segundo, CA 90245
Ph: 800-421-6536
Fx: 310-335-0124
www.srecoflexible.com
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GUARANIEED Environmaental

MAINTENANEE SERVIEES

SEWER TELEVISION INSPECTION

< We have the CCTV equipment and experienced
SEWER CLEANING: High-Pressure Jetting - Single technicians to perform any type of mainline or

and double-pump jet-vac combination units with line jetting service lateral inspection you need. Eliminates costly
capabilities of 175 gpm or 2,500 psi literally scour sewers clean. guesswork and excavation. Powered by the latest
Power-Bucketing - For the fast and thorough cleaning of computers and software.

severly clogged sewer lines.

Other Services Available:
%, Sewer Joint/Lateral Sealing
% No-Dig Cipp Point Repairs
% GPS/GIS Data Collection
u, Sewer System Studies
%, Digester/Tank Cleaning
% Pit, Pond & Lagoon Cleaning
% Sludge Dewatering
% Wet & Dry Vacuuming
% Water Blast Cleaning

MANHOLE REHABILITATION Using cementitious % Hydro & Vacuum Excavation
and epoxy methods of rehabilitation, our specialists can restore d h
your manholes to “better than new” condition in less time than it and much more.

would take to replace them - and for a fraction of the cost.
I —
All Work Is Available Nationwide and Is Backed by Our Unmatched Guarantee:
You must be satisfied or you pay absolutely NOTHING for our services.

Call Totl Free 1-800-621-4342
CARYLON CORPORATION

2500 W. Arthington Street = Chicago, IL 60612 = Fax: 312-666-5810
Visit Us On the Web: www.caryloncorp.com

For more information visit www.trenchlessonline.com/info





