By Jon Steele, KRWA Technical Assistant
The city of Turon’s old 50,000gallon riveted
tank is framed by two cranes as Maguire
Iron, Inc. continued on the erection of a
new 75,000gallon pedisphere storage tank.

A

population of only 371 people
still requires eventual
improvements to a water system.
That’s what happened in the city of
Turon, a bedroom community located
in western Reno County along K-60
Highway between Hutchinson and
Pratt. The city has 164 water service
connections. That number has declined
since I first assisted the community in
1994. Turon was founded in 1886. In
1887 the Kansas and Nebraska
Railway constructed a mainline from
Herington to Pratt through Turon; the
city was incorporated in 1895.
The original water system was
constructed in 1913 as borne out by the
plate on the original 50,000-gallon
elevated storage tank. That size and
style of tank, which had sections
riveted together, was common to the
era and was built by the Chicago Iron
and Bridge Works.
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Today, it is not uncommon to find
the old riveted elevated storage tanks
having occasional leakage around the
rivets. Tank maintenance companies
then weld the rivets to seal the leakage.
I know of one tank where this was a
problem to the extent that the tank was
eventually replaced. In the early 1900s
the arc welding process was still in its
infancy and had not been perfected,
and rivets were the standard of the
industry for steel joints. Another failure
we are now seeing on these older
riveted tanks from the 1912 era is the
failure of the roof. The roof was
constructed of much thinner material
than the shell. If the roof rusts through,
birds can enter the tank. I know of
several tanks of that era in Kansas with
roofs that are in bad condition. This
was the primary problem with the tank
in Turon. Replacement of the roof is
typically estimated to cost $70,000 –
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but the question becomes if that’s a
wise investment for a tank that is 108
years old.
The new city of Turon elevated tank
is a 75,000-gallon pedisphere type that
is 111.5 feet to the overflow. That
height provides a maximum pressure of
48 psi at the base. The new tank is
slightly higher than the old tank by
several feet. While there will be little
difference in pressure, the extra
25,000-gallon reserve will be an
advantage during summer peak
demand.
As a bit of tutorial, when the supply
well volume (gpm) production rate is
low, pressure fluctuations can occur if a
water system does not have adequate
storage. If the supply source pumps
have enough pumping capability to
exceed the demand then no pressure
fluctuation will be noticed even if
storage capacity is inadequate. I know

Effects of excess storage on water quality . . .

W

Water storage tank construction requires
that sections of the tank and base be
fabricated in the contractor’s shop. This
photo shows the base of the tank being
welded.

of one town that has what is an undersized
tank of only 50,000 gallons for more than
700 service connections. However, the city
usually has no pressure issues due to larger
capacity supply wells and pumps. However,
if a pump fails to start it isn’t long before
the town experiences low pressure. On the
other hand, if a public water system has
excess storage, the result can be water
quality issues such as loss of chlorine,
problems with stratification of the water,
etc. Generally speaking, a rule of thumb is
to have two to three days of supply in
storage.
The new tank in Turon was constructed in
33 days by Maguire Iron, Inc. with a threeman crew. The project required 600 pounds
of welding rod joining 75,000 pounds of
steel plate and components during the
assembly process. It’s actually a fascinating
process that takes some background in the
industrial arts to fully appreciate. Anyone
who has stick-welded, constructing large
equipment, will appreciate just what burning
600 pounds of rod really means. Tank
assembly requires a lot of fitting and
alignment and preparation of all the joints,
much less the consideration that most of the
work is aerial which adds another whole
element of complexity.

ater quality issues can especially be a problem when a public water
supply system uses combined chlorine, especially during warmer
weather months. Nitrifying bacteria can be a problem which quickly
diminish chlorine residuals. Free chlorine is a much better disinfectant
than combined chlorine with less loss of chlorine residuals. Flushing can
be a key component, however, not in the conventional sense by flushing
at the fire hydrants which can pull poorer quality water from storage
tanks throughout the distribution system. The basic point is if the water
quality in storage is poor, then that needs to be addressed in order to
improve quality in the distribution system.
It’s generally a good idea that public water system managers and
operators occasionally turn the supply pumps to overflow storage tanks
during periods of hot weather. The reason for this is that the water
stratifies in the tank with the warm water rising to the top resulting in a
layer of warm water on the top that should be flushed out. That upper
level of water will have reduced chlorine residual. Tank design can lend
itself to the problem since most tanks operate in parallel to the
distribution system and not in series and the fill line is also the supply line.
While the water level will fluctuate, it is often not suﬃcient to replace the
water in the upper layer of the tank. Lowering the water level in the tank
to replace all the water is not a common practice due to loss of pressure
and potential fire protection. So, the suggestion is to flush the tank by
overflowing it. Operators should check the chlorine residual and the water
temperature as soon as it starts to spill and continue to overflow until the
water cools and continue flushing until the chlorine residual matches
more closely to that of the distribution system.
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The entire
construction process
actually begins with a
soil test to determine the
load-bearing capability
at the proposed site.
Core samples are sent to
a lab for analysis. Once
the lab results are known
the design engineer will
know the load-bearing
capability of the soil to
determine how large the
tank foundation must be
to support the weight
and exactly how much
The new tank in Turon was constructed in 33 days by
Maguire Iron, Inc. with a threeman crew. The project
concrete and steel will
required 600 pounds of welding rod joining 75,000
be required in the base.
pounds of steel plate and components.
Note that the weight
adds up quickly even in
a small tank such as
tank. In the manufacturing shop at
Turon’s. Once filled, the total tank and
Maguire Iron, Inc. where the iron was
water weight is more than 700,000
shaped and formed for Turon’s tank, an
pounds. It seems reasonable to assume
800-ton hydraulic press was used to
there may be some over-design in the
perform the heavy work of conforming
foundation to ensure the tank will stand the shape of the plates as well as
over time.
modern sophisticated plasma cutting
Modern elevated tank construction
equipment to cut the pieces to the
takes massive forces and machines to
proper shape and dimension. Then like
shape all of the steel plates used in a
a giant erector set the individual pieces
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The bowl of the tank goes up.

were trucked to the location and
assembled on site with large and
medium-sized hydraulic cranes. When
the process started on-site a medium
size crane was available to make all of
the initial lifts during the ground
construction of each of the main
components; that crane remained on
the site for the duration of the job.
Then when the final assembly was
ready, a 275-ton crane was utilized to
lift each of the final sections into
position. The final assembly
procedures took only one day and just
three lifts to complete the process. This
began with the final 7-foot diameter
tube section followed by the main bowl
and finally the pass-through tube,
which is dropped in from the very top.
It was impressive to see each section
carefully and skillfully lifted and fitted
into place, especially the bowl section,
which weighs 35,000 pounds. The final
lift was the pass-through tube that goes
through the bowl and extends to the
top. This is the section an operator will

The “passthrough” tube is lowered from the top and is the
last component to be placed. This is the section an operator
will climb through to reach the roof hatch to actually enter
the water storage section of the tank.

climb through to reach the roof hatch
to actually enter the water storage
section of the tank.
A new, shallow well was constructed
by Clarke Well & Equipment, Great
Bend, Kansas. The main project
engineering firm was BG Consultants,
Manhattan, Kansas. Also assisting with
the well design was Ned Marks of
Terrane Resources, Stafford, Kansas.
The well was replaced because of a
failed casing on the existing well. Also
600 feet of new 6-inch C-900 PVC was
installed. That section was an addition
to the distribution system which was
replaced in a 2015 KAN STEP project.
There are no records in existence on
the old well but it is believed to be a
hand-dug well that was later steelcased. The new well will be a
low-production well with a pumping
rate of less than 100 gallons per
minute. This is an important design
consideration today due to the
possibility of introducing nitrate
contamination.

Funding for the project consisted of a
loan from USDA Rural Development
of $397,000 and a USDA grant of
$504,000. The USDA funding was
supplemented with a $600,000 grant
through a Community Development
Block Grant administered by the
Kansas Department of Commerce. The
city’s water rates were increased from
$24.50 monthly minimum which
included 2,000 gallons of water and a
water use charge of $1.00 per thousand
on all water in excess of 2,000 gallons
per month to $31.50 minimum and
$2.00 per thousand on consumption
after 2,000 gallons.
Jon Steele has been
employed by KRWA as a
Circuit Rider since 1995.
Jon is certified as a water
and wastewater operator.
He has more than twentyfive years experience in
public works, construction
and industrial arts.
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