By Delbert Zerr, Consultant, KRWA

T

he city of Norton is located in the northwest part
of the state at the intersection of US Highway 36,
US 283, and Kansas Highway 383. Norton, which
advertises itself as the “pheasant capital of Kansas”
started as a stagecoach stop for the Leavenworth and
Pikes Peak Stagecoach Line. It now has a population of
about 3,000 and is the county seat of Norton County.
Station 15, a replica of an early stagecoach station, is
located in a roadside park beside Highway 36. It’s free
and can be viewed 24 hours a day.

City Water Source

Norton’s water supply is both groundwater and surface
water. The groundwater source consists of a total of four
wells. Three wells are used routinely and supply about 40
percent of the total water produced. The remaining well is
maintained in backup/standby mode. Each well has a
pumping capacity of 225 gpm. All wells are located
southwest of town. The remaining 60 percent of supply is
surface water from a reservoir built and managed by the
U.S. Bureau of Reclamation. A flash flood in 1935
resulted in the construction of a reservoir on Prairie Dog
Creek. Construction of the Norton Dam, authorized by
the Flood Control Act in the 1940s, began in December of
1961 and was available to begin storing water in 1964.
The reservoir, formerly known as Norton Reservoir, was
renamed in 1981 by the U.S. Congress as Keith Sebelius
Reservoir, named after a Norton native and retiring U.S.
Representative.
The reservoir, located about three miles southwest of
town, is used for flood control, irrigation, recreation, and
water supply. Both the Almena Irrigation District and the
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The city’s elevated storage tank has
a capacity of 250,000 gallons. An
additional 400,000 gallons is stored
in an underground reservoir near
the water plant.

city of Norton draw water from the
reservoir. When full (conservation
pool) the reservoir has a surface area of
2,181 acres and a volume of 34,510
acre feet. At maximum capacity,
surface area is 6,713 acres and a
volume of 192,027 acre feet. The
Norton water plant was constructed in
1964 and the city began using water
from the reservoir in 1965.

Water Treatment Plant

Usually it is very beneficial to a
community to have two totally
different sources of water as it allows
for a great deal of flexibility. Treating
both groundwater and surface water
has its challenges though especially
when trying to meet drinking water
standards for disinfection byproducts,
which is generally a surface water
issue, and other standards such as
uranium and arsenic, both groundwater
issues. Over the past several years, the
city has been making improvements to
the plant, not only to comply with
drinking water standards but to
upgrade various plant units for long
term service. One of the first
improvements made several years ago
was the addition of chlorine dioxide.
With the addition of chlorine dioxide
which is used as the primary
disinfectant and odor control, the city
can more easily comply with
disinfection byproducts requirements.
These are trihalomethanes (TTHMs)
and haloacetic acids (HAAs) caused
when free chlorine, being used as the
primary disinfectant, combines with
organics normally present in raw
surface water.
A few years ago, the city made some
changes to improve a water quality that
some said was distasteful. The
coagulant that was being used to
remove turbidity was ferric chloride;
sodium hydroxide was used to adjust
pH. The city was not satisfied with the
overall treatment efficiency and as
such, the Kansas Rural Water
Association (KRWA) and Hawkins,
Inc., were contacted for assistance. As
a result, a change in chemicals was
made to a more pH-friendly chemical,
a proprietary coagulant for turbidity

Keith Sebelius Reservoir serves as the source of surface water for the city of
Norton. Sixty percent of the water produced is from this source. The remaining 40
per cent is from a well ﬁeld located southwest of town.

removal and sodium permanganate to
oxidize manganese. This change in
chemicals resulted in a reduction of
turbidity at the top of the filters from a
rather high of 7.5 NTU to a much more
desirable .01 to 0.5 NTU.
Water plant improvements during the
last few years were completed in
phases. They include rehabilitation of
the clarifiers including providing
fiberglass covers. The covers provide a
certain amount of security but mostly
they prevent sunlight from reaching the
water in the basins and minimize or

hopefully eliminate algae growth.
Algae in surface waters are a source of
taste and odor problems and a major
cause of consumer complaints.
Activated carbon is used at this plant,
especially during summer months, to
help control taste and odor caused by
algae at the reservoir.
There are two gravity sand filters
that are routinely used and have been
completely rehabilitated including
changing out the filter media and
replacing the underdrain system.
Anthracite, sand, and gravel were used
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These rapid sand ﬁlters were recently rehabilitated with a
new underdrain system and new media. The media consists
of anthracite, sand, and rock layers.

This photo shows some very good work that was done while
replacing the electric components at the chlorination building.
New electrical wiring, panels, and conduit were needed to replace
the damaged equipment that resulted due to the very serious
chlorine leak that occurred when the fusible metal plug on a
chlorine cylinder melted due to a faulty room heater. Fusible
metal plugs are designed to melt at 158°F.

Norton’s plant has two clariﬁers that were rehabilitated several years ago. Both
were provided with very nice ﬁberglass covers.
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as new media in the filters. An air scouring
system was installed to improve cleaning
during the backwash cycle and filter-towaste piping was provided. Turbidity
monitoring equipment was installed at each
filter. A third filter is available but was not
rehabilitated.
New electrical control panels, wiring, and
conduit were provided at the chlorine
building. These improvements were not
planned but were necessitated as a result of
a massive chlorine leak. In 2016, a faulty
room heater did not shut down resulting in
an overheated room that melted the lead
plug on one of the chlorine cylinders.
Because of considerable damage to the
electrical components, automatic operation
of the plant was not possible and operators
had to manually operate the plant for
months.
The water plant is capable of producing
900 gpm. Water storage is provided by a
250,000-gallon elevated storage tank and
400,000 gallons in a large underground
reservoir adjacent to the water plant.
Average daily water usage is about 300,000
gallons but water usage during the summer
months has reached 1.4 million gallons per
day. Also, emergency power is provided by
standby generators at the water plant and at
one of the wells.
The majority of these improvements
which were started approximately ten years
ago were funded by a Kansas Public Water
Supply Loan Fund, administered by the
Kansas Dept. of Health and Environment.
Rates to customers were adjusted upward at

James Moreau, City Administrator, is at his desk during a
discussion about Norton’s water system issues and
improvements.

that time. Darla Ellis, City Clerk, noted
that rates are reviewed on a yearly
basis because of an escalator factor that
would require a three percent increase
each year. This requirement requires
the city to allow the increase or delay it
by resolution. The city last increased
rates in 2018. Current water rates are
$28.14 for 200 cu ft (1,496 gallons) for
residents inside the city and $43.04
outside the city. The rate above the
minimum is $2.63 for 100 cu ft (748
gallons) for all customers.
Several years ago, the city made the
decision to make improvements to the

Drew Eagleburger, Water Plant Operator, is shown cycling
through the various screens of the SCADA system which was
upgraded to allow operators to better monitor and control
plant operations.

existing plant in lieu of replacing the
plant with a new membrane filtration
plant. Even though operating a plant
while construction is ongoing presents
a challenge for operators, the final
product is a plant that should allow the
city to provide good quality drinking
water to customers for many years
Congratulations to the city for taking
on such a project.

KRWA Annual Conference

I encourage everyone to mark their
calendars for what will be a great
opportunity to learn from a wide

variety of sessions at the upcoming
KRWA Annual Conference &
Exhibition. The conference, which is
the 53rd annual, is again being held at
the Century II Convention Center in
Wichita on March 24, 25, and 26. I
look forward to seeing 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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