By Delbert Zerr, KRWA Consultant

Clayton Has
New Arsenic
Removal Plant

C

layton is a small town located in
northwest Kansas about 16 miles
southwest of the city of norton in norton
County. The norton-Decatur county line actually
borders the west edge of Clayton. These two
counties are among the northern most group of
counties in Kansas. Clayton was incorporated in
1907 and was named for the valuable clay found
in the vicinity.
for many years the city has depended on and
been adequately served by the two original
wells. While the water contained higher than
desirable hardness, local residents considered the
water to be of acceptable quality and did not
anticipate needing to enter into an expensive
water system upgrade. This however, became a
reality when the environmental Protection
agency (ePa) determined that the maximum
contaminant level (MCL) for arsenic needed to
be lowered to provide more protection to users.
in 1988, the MCL for arsenic was reduced from
50 micrograms per liter (µg/L) or parts per
billion (ppb) to 10 ppb. The arsenic levels in the
wells is 15 ppb. What is a city of 58 people
going to do to bring their system into compliance
with the rule when the ePa and the Kansas
Department of health and environment (KDhe)
require compliance?

This 50,000-gallon standpipe was
rehabbed as a part of Clayton’s project.
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What is a city of 58 people going to do to
bring their system into compliance with
the rule when the EPA and the Kansas
Department of Health and Environment
(KDHE) require compliance?
Clayton’s options to comply

The options available to the city included: 1) locating
another source of water; 2) installing point-of-use (POU)
treatment at each user; or, 3) construct an arsenic removal
treatment. another source of water would have consisted of
either drilling new wells in another area with acceptable
water quality or purchasing water from another source of
water. Councilman Mike Cook stated that the city would
have liked to purchase water from another source but could
not find another entity willing to sell water to them.
Regarding new wells, the decision was made to not pursue
that option. Mike noted also that POU devices were
considered but discounted because the city would have been
responsible for maintaining the reverse osmosis (RO) units
and the opinion among the city council members was that
gaining access to individual homes could be a problem. The
remaining option available and the one chosen was the
construction of an arsenic removal plant.

Completing a project for a city of 58 people

Obviously, Clayton could not comply with the arsenic rule
without considerable help with funding,
especially with grant money. With the
necessary funds secured, the city selected the
engineering firm of BG Consultants, inc.,
Manhattan, Ks to design a water treatment

What is arsenic?

Arsenic is an element that occurs naturally in the
environment including in the soil and water. The
following information was obtained from an EPA Fact
Sheet: “Volcanic activity, the erosion of rocks and
minerals, and forest ﬁres are natural sources that can
release arsenic into the environment. Although about
90 per cent of the arsenic used by industry in the
United States is currently used for wood preservative
purposes, arsenic is also used in paints, drugs, dyes,
soaps, metals, and semi-conductors. Agricultural
applications, mining, and smelting also contribute to
arsenic releases”.

What are the health effects?

EPA notes that studies link inorganic arsenic
ingestion to cancer of the skin, bladder, lung, kidney,
nasal passages, liver, and prostate. Also some noncancerous eﬀects include problems with
cardiovascular, pulmonary, immunological,
neurological, and endocrine (e.g., diabetes) eﬀects.
EPA notes also in a Quick Reference Guide that
implementation of the Arsenic Rule will result in: (1)
avoidance of 16 to 26 non-fatal bladder and lung
cancers per year; (2) avoidance of 21 to 30 fatal
bladder, and lung cancers per year; and, (3) reduction
in the frequency of non-carcinogenic diseases.

This tank is the backwash water holding tank.
Water in this tank is recycled after a holding
time of at least ﬁve hours to allow sludge to
settle. The recycle pump is shown on the right.
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This photo shows the three skid mounted vessels. The
vessel on the left is the detention tank providing contact
time for chemicals to react. The other two are pressure
ﬁlters ﬁlled with Macrolite media.

plant. The treatment process chosen consists of oxidation
and precipitation of arsenic onto Macrolite Media Pressure
filters. arsenic in groundwater, found as arsenite ion as(iii),
can be oxidized to arsenate ion as(V) with chlorine and
other oxidants. at Clayton, sodium hypochlorite is being
added as an oxidant. also, iron is needed to allow for the
adsorption of as(V). ironically, a number of ground water
systems in Kansas are burdened with the red water problems
associated with natural iron in the water; however, Clayton
did not have an iron concentration necessary for adequate
adsorption of the as(V). as such, it was necessary to add
ferric chloride to ensure adequate adsorption of the as(V).
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Mary Vanover, Mayor of Clayton and water system operator,
points out a ﬂow meter on one of the pressure ﬁlters.

Treatment processes consist of the addition of the
chemicals into the well water which then flows into a
detention tank providing five minutes of contact time at a
pumping rate of 65 gpm. The flow then goes into two filters
where the precipitated arsenic is removed. Pressure drop
across clean filters will be less than three psi. The filters will
start the backwash cycle automatically at a pressure drop of
10 psi. The plant was designed so that one filter can provide
adequate treatment should a filter be taken off-line for
maintenance. Current plant operations typically reduce
arsenic levels from 15 ppb to 6 ppb.
Both filters are taken off-line to be
backwashed, one at a time, using raw well
water. about 2,000 gallons of backwash
and rinse water flow into a holding tank.
This procedure is done automatically
about once per week with average flows.
after a minimum of five hours, the clear
water at the top is gradually recycled.
Waste sludge from the tank bottom is
hauled to a nearby wastewater treatment
plant. With the exception of the removal
and hauling of the sludge, the plant
process is fully automated. The treatment
units were provided by Wigen Water
Technologies, Chaska, Minn.
The city’s project also included a
complete cleaning and painting of the
50,000-gallon standpipe. The contractor
on the project was J & n elliott
Construction, inc., Morrowville, Kan.
The city water system should be in
relatively good position for the
foreseeable future as the city also
completely replaced the distribution
system in the 1990s.

Funding the project: The city utilized funding from the
USDA, Rural Development (RD) ($187,000 grant)
($184,000 loan) and a Community Development Block
Grant (CDBG) from the Department of Commerce
($140,000) to fund the $511,000 project. Like most systems
that are required to upgrade facilities to comply with MCLs,
water rates to customers increased significantly. Rates
increased from $11.00 for the first 1,000 gallons to $30.00
and from $1.75 to $3.00 per thousand over the minimum. As
a result, customers saw an increase from $18.00 to $42.00
for 5,000 gallons of water.

Like most systems that are required to
upgrade facilities to comply with MCLs,
water rates to customers increased
significantly. Rates increased from
$11.00 for the first 1,000 gallons to
$30.00 and from $1.75 to $3.00 per
thousand over the minimum.
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 50th annual, is
again being held at the Century II Convention Center in
Wichita on March 28, 29 and 30. 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.

Clayton’s water source is from two 65-gpm wells; this photo
shows one.
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