By Delbert Zerr, Consultant, KRWA

Anthony Completes Major Water
System Improvements

Workmen build forms for a 1.5 MG concrete storage tank located at
the south edge of Anthony. The new tank replaces a 2.5 MG tank
that was constructed in the 1930s. High service pumps deliver
water to the distribution system.

A

This photo shows the 9‐11 memorial located in downtown Anthony. More information
about the memorial and related stories can be found at the following Web sites:
www.anthonykansas.org/9‐11‐memorial and www.9‐11memorialanthonyks.org/
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nthony is located in Harper
County in south-central Kansas,
approximately 60 miles
southwest of Wichita and about
12 miles north of the Oklahoma state line.
The city, which was founded in 1878, is
located at the crossroads of State
highways 2, 14, and 179. Anthony has the
distinction of being the home of the
official State of Kansas 9-11 Memorial. In
2004, the city constructed a memorial with
steel from the World Trade Center,
limestone from the pentagon, and soil and
ashes from the field near Shanksville,
Pennsylvania. In 2006, Kansas Governor
Kathleen Sebelius signed a bill
designating the Anthony Memorial as the
official memorial of Kansas. The
memorial was erected in the memory of
those who gave their lives during the 9-11
tragedy and to honor those left behind.
Another event of interest in Anthony is
the Annual Sunflower Balloon
Fest held in May. This year, 2014, will be
the 17th annual event and will feature hot
air balloons of all shapes, size, and colors.
If interested in obtaining more information

A bag ﬁlter is upstream of these two ion exchange vessels. The bag ﬁlter is to
collect any particulates and prevent them from reaching the vessels. The
vessels, of which there are four, will allow reduction of nitrate from 10 mg/L
currently detected in the city well water to 7 mg/L in the ﬁnished water.

about the balloon fest, check the Web
site at: www.sunflowerballoonfest.com
Anthony’s water supply source
consists of five wells located about
seven miles north of town. The well
field has been in use for a number of
years and in researching records at the
Kansas Department of Health and
Environment (KDHE) Web site, I noted
that the highest nitrate level detected
was in 2010 when the nitrate
concentration was 11.0 milligrams per
liter (mg/L). The records otherwise
show a gradual increase in nitrate
concentration from about 6.5 mg/L in
1995 to the current level of 10 mg/L.
The concern for the city is that the
current level has reached the maximum
contaminant level (MCL) of 10 mg/L
established by the Environmental
Protection Agency (EPA).
Nitrates are very soluble and tend to
move through soils, eventually ending
up in groundwater. In water, nitrate has
no color, no odor, no taste, and can
only be detected by testing. Water
containing high nitrate can cause
methemoglobinemia, also known as
infant cyanosis or blue baby poisoning
in infants less than six months of age.
This occurs because the conversion of
nitrate to nitrite by bacteria in the
stomach interferes with the oxygencarrying capacity of the child’s blood.
Usually at around six months of age, a

child’s digestive system should be
fully developed and should no
longer suffer from the effects of
nitrate poisoning.
With the nitrate concentration
consistently at or near the MCL,
the city officials were of the
opinion that nitrate levels would

This shows the contractor digging a trench
to install the 16‐inch line from the new
water plant to town. There were two
prime contractors on this project. The
contractor on the water plant project was
Utility Contractors, Inc., Wichita and the
contractor who rehabilitated the wells was
Layne Christensen Company, Wichita.
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This photo shows the treatment plant building, standby generator, and the two
0.095 MG storage tanks. The standby generator will operate the plant and the one
well shown in this photo. A second generator is located at the concrete storage
tank in Anthony.

continue to increase and eventually
reach levels requiring enforcement
action by KDHE. As a result, the city
took a proactive approach and began
the process of making improvements to
the water supply and distribution
system. The first step taken was to hire
an engineering firm to review not only
treatment options but to look into
overall system needs. The engineering
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firm chosen was Evans-BierlyHutchison & Associates in Pratt; the
project engineer was Don Hellar. Don
stated that he was hired in 2007 and
after assessing system needs, the
project became so large that when
securing financing with the U.S.
Department of Agriculture, Rural
Development, the agency determined
that the project was so large that it

March 2014

needed to be divided into three phases.
Phase one was to consist of replacing
the main transmission line from the
well field into town. The existing bell
and spigot concrete pipe had many
leaks and contributed to high water
losses. Phase two was to rehabilitate
the ground level storage tank and
phase three was to include construction
of a nitrate removal plant. However,
the project took a different turn when
the American Reinvestment and
Recovery Act (ARRA) was passed.
Since the project was shovel-ready
when the ARRA money came into
effect in 2009, the USDA Rural
Development with the assistance of the
ARRA funding was able to fund the
entire $9 million project with a grant
of $4 million and a loan of $5 million
allowing the project to be completed in
a timely manner. Without the ARRA
funding, the project would have needed
to be constructed in phases.
In June 2010, the city was awarded
the funding to proceed with all water
system improvements. These
improvements include:
1) Construction of an ion-exchange
water treatment plant to reduce the

nitrate level in the drinking
Major improvements such as the Anthony project do not come without a cost to
water to allow the city to
customers. The city decided to phase in rate increases rather than implement a
comply with the KDHE
large increase at the end of the construction. The gradual increase in water rates
regulations. Plant capacity is
beginning in 2006 is shown below.
rated at 1,100 gpm. The finished
water nitrate concentration will
be controlled by the automatic
operation of an electrical valve
allowing untreated well water to
blend with treated water.
Wastewater from the treatment
process flows to a two-cell
double-lined lagoon system;
2) Rehabilitation of the city’s
five wells along with purchasing
land around the wells to create a
wellhead protection area and
buffer zone between the wells
and potential contamination
distribution system with PVC pipe;
4) Remove the existing 2.5 MG tank
sources. The wells are each capable of
7) Rehabilitate the elevated water
producing about 400 gpm. Lonnie Teel, that was constructed in the 1930s and
storage tank;
City Superintendent, noted that average construct a new 1.5 MG ground level
8) Purchase standby generators to
storage tank at the south side of town;
water use is about 0.180 MGD with
provide emergency power at the
5) Replace an existing 0.090 MG
maximum usage reaching about 0.250
treatment plant to operate both the
ground level tank that was constructed
MGD;
plant and one well, and to power the
in the 1950s with two 0.095 MG tanks
3) Replace approximately 8.5 miles
high service pumps at the ground level
located at the treatment plant site;
of concrete transmission line from the
storage in town; and,
6) Replace about 3.5 miles of
treatment plant to town with 16-inch
9) Replace all service meters with
asbestos cement (AC) pipe in the
C900 PVC pipe;
automated metering.

See you at the Conference
The 2014 Annual Kansas Rural
Water Association Conference &
Exhibition will be held at Century II
Convention Center in Wichita on
March 25 – 27. Many training sessions
will be offered for both operators,
managers, administrators, and
board/council members. Funding
agencies will be making various
presentations and will also be available
for individual discussions in EXPO
Hall. I encourage cities and RWDs to
attend to learn and to see the latest in
products and services.

This photo shows the nozzles located at the bottom of the ion exchange vessels.
The nozzles allow water to pass through the vessels while preventing loss of the
exchange media. A similar set of nozzles is located at the top of the vessel.

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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