By Delbert Zerr, KRWA Consultant
John M. Kaufman, General Manager, Leavenworth Water Department

Leavenworth
Water Department
Utilizes Trenchless
Technology for
Waterline
Replacement

T

he city of Leavenworth is the
oldest city in Kansas and it has
some of the oldest cast iron water
lines from when the municipal water
system was created in 1882. These
water lines are still in use today, some
of which date back to the time of the
civil war. Today, there are about 180
miles of water mains and transmission
lines in the city. nearly half of it needs
to be replaced.
The Leavenworth Water Department
provides potable water to the citizens
of Leavenworth, the federal
Penitentiary, the Veterans
administration medical facility, two
community hospitals, and seven
neighboring water districts, including
the city of Lansing. The total
population served by the Leavenworth
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Water Department is about 50,000. The
Water Department also provides
potable water to fort Leavenworth and
the Kansas Correctional facility
whenever emergencies occur.
Therefore, water service provided by
the Leavenworth Water Department
must be reliable with adequate pressure
at all times for fire-fighting and other
municipal uses.
The Water Department owns,
operates, and maintains two water
treatment plants, high-service pumps, a
booster pumping station, a five milliongallon water storage reservoir, and a
complex network of water
transmission, distribution, and service
lines that range in size from ¾-inch up
to 24 inches in diameter. Over time,
many of the old cast iron water lines
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This photo shows the pulling end of the
pipe bursting process with equipment in
the pit. The backhoe operator is lifting a
section of the Quicklock rod that has been
pulled through. Workers will continue to
remove the rods as they are pulled
through.

have deteriorated and need to be
replaced. The old water pipes are
buried along paved streets lined with
large, mature elm and oak trees. Other
utilities including natural gas,
telephone, storm and sanitary sewers,
and cable TV lines are buried next to or
cross over and under the water lines.
The old water pipes also lie beneath
streets in front of downtown businesses
and government buildings. in both
situations, replacing the old water
mains by open-cut trenching is
difficult, costly, disruptive to local
businesses, and potentially damaging
to streets, sidewalks, and mature
landscaping. The Water Department
has replaced several thousand feet of
water mains by horizontal directional
drilling, but often directional drilling

damages private sewer laterals and
driveways. Connecting the new pipe
installed by horizontal directional
drilling with the existing pipe that
remains in the ground can be difficult
depending upon the site conditions.

Line replacement by pipe
bursting

in May 2012, the Water Department
determined that it needed to replace
about 1,100 feet of deteriorated 12-inch
diameter ductile iron water
transmission line with 12-inch diameter
fusible polyvinyl chloride (PVC) water
line. The transmission line conveys
potable water from the Water
Department’s south Water Treatment
Plant to the Lansing Wastewater
Treatment Plant, Lansing Correctional
facility, and a neighboring rural water
district. The transmission line is buried
beneath the west side of Kansas
highway 5; there was no space to
excavate a large trench, stockpile soil
material, and maintain two-way traffic
flow on the highway.
Most of the new PVC pipe was
installed by mechanically bursting the
old pipe and pulling the new pipe
behind the bursting head in its place. a
1250G TT Technologies, inc.
Grundoburst static pipe bursting system
was used to install the new transmission
line. TT Technologies, inc. provided
on-site training and oversight while
Water Department staff operated the
equipment and performed the pipe
fusing. The project was successfully
completed on time, under budget, and
with minimal traffic-flow impact.

These three photos show the pipe
bursting sequence:
Photo left, shows the Grundoburst
Quicklock rod pulling a cutter head
into the existing 12-inch ductile iron
pipe.
Lower left, photo shows the next
part in line which is the expander
head. The expander head separates
the pipe so the replacement pipe can
be pulled through.
Photo below, shows the
replacement PVC pipe being pulled
through.

PVC pipe is being pulled through along
with tracer wire.
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These four photos show the pipe fusing sequence: Top left photo shows an employee
in the process of evening up the pipe ends with a facing tool. Note the facing tool in
the next photo, top right. Next photo lower left, an employee has picked up the hot
iron which will be inserted between the pipe ends, heating it suﬃciently to form a
bead. The last photo, lower right, shows the two pipe ends fused together.

Shawnee Street replacement

in late november 2012, the Water
Department began a project to replace
2,440 feet of deteriorated 6-inch cast
iron water main with larger 8-inch
high-density polyethylene (hDPe)
pipe beneath shawnee street between
esplanade and 6th street and beneath
esplanade street from shawnee street
to Delaware street in downtown
Leavenworth. The 6-inch water main
was installed in 1882 before the streets
were paved with bricks and decades
later by asphalt. about 475 feet of new
hDPe was successfully pulled through
the old cast iron pipe beneath the
intersection of shawnee and 4th street
(aka state highway 7) and beneath
shawnee street between the 4th and 5th
streets (directly in front of City hall).
This took place during a two-week
period in late november and early
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December with no damage to streets or
nearby gas, fiber-optic, and sewer lines.
Most of the available time was spent in
planning and site preparation, while the
actual pipe bursting step consumed only
about three hours for the entire reach.
an 800G TT Technologies, inc.
Grundoburst static pipe bursting system
was used by Water Department staff to
install the new water main. The Water
Department staff also performed the
necessary hDPe pipe fusing. all
businesses were kept in water during
the project using 2-inch diameter
yellow mine pipe connected to a fire
hydrant and flexible service
connections connected to the water
meters.
Pipe bursting eliminated the need to
place a sleeve beneath state highway
7. it allowed the new pipe to be placed
exactly where old pipe was located,

which made connecting the new to the
old remaining pipe much easier while
saving time. This also minimized
necessary changes to the Water
Department’s infrastructure mapping
system.
The shawnee street project will be
completed soon as weather conditions
improve. in the future, the Water
Department plans to replace about
5,000 feet of old cast iron water main
each year by pipe bursting. Pipe
bursting may save the Water
Department millions of dollars in
future replacement costs over open-cut
trenching and horizontal directional
drilling.

Trenchless technology

Pipe bursting has become a popular
type of trenchless technology in use
today. One only needs to surf the
internet to find any number of
municipalities and utilities that have
employed this technology. in virtually
every case, the reasons given are
similar to those noted earlier in this
article. for example, in comparison to
open-cut pipe replacement, systems
utilizing pipe bursting find the process
is less costly, less disruptive to
residents in heavy traffic areas, and
allows nearly continued water service
to customers. all of these advantages
obviously are solid reasons why pipe
bursting has become such a popular
method of pipeline replacement,
especially in downtown areas. in
fact, John Kaufman, Manager of
the Leavenworth Water
Department, commented that while
there is a definite cost benefit, it
was also important to him to not
cause a lengthy disruption of
service to residents and businesses.
service to customers was shut
down only long enough to tap and
reconnect the service. he was
pleased also that street repair and
patching was held to a minimum.
KRWa recognizes the expert
contributions John provided in
preparing this article.

Two cuts were made on the downtown project on Shawnee Street with
undisturbed street between the cuts. Note the 2-inch yellow mine pipe used to
continue service to customers during the main line replacement procedure.

Annual KRWA Conference
and Exhibition

The 46th KRWa annual conference
will again be held in Wichita during
the last week of March. There are
eight preconference sessions
scheduled on Tuesday, March 26 and
48 concurrent sessions on Wednesday
and Thursday, March 27 and 28. You
can find a complete schedule of
sessions in this issue. Readers are also
encouraged to attend the array of
training sessions which are a very
important part (probably the most
important part) of the conference.

in addition, “eXPO hall” offers
numerous opportunities to visit with
various exhibitors as well as allowing
people to network with their peers.
it’s a great conference. i hope to see
you there.
Bert Zerr is currently a
consultant with KRWA.
He has been with KRWA
since 2005. Prior to that,
Bert was a District Engineer with the KDHE in the
Salina District Office for
32 years.
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