By Delbert Zerr, Consultant, KRWA

L

akin is located at the
intersection of U.S. Highway
50/400 and State Highway 25
in the west-southwest part of Kansas,
about 25 miles west of Garden City.
The city was founded in 1873 and
has served as the county seat of
Kearny County since 1894. Within
the county are several attractions and
landmarks of the Santa Fe Trail
including an area about three miles
east of Lakin where old wagon ruts
can still be seen. Kearny County
residents are also quite proud of the
health services available to them via
the Kearny County Hospital which
meets their needs from birth to
geriatrics. In addition, the city of Lakin offers many
recreational activities including swimming at the Beymer
Aquatic Center which has both outdoor and indoor
swimming, a nice touch for a city of about 2,550 population.
Of course, as with most other cities in Kansas, the city of
Lakin has provided potable water to customers for decades.
Currently, the water supply source consists of six wells that

have adequate capacity and have served the city very well.
Water customers however, have had to deal with high total
hardness ranging from 260 to 530 milligrams per liter
(mg/L) and high sulfate ranging from 180 to 360 mg/L. As
much of a nuisance as high hardness can be, providing a
treatment plant was not being considered until the
Environmental Protection Agency (EPA) included uranium
in the final rule for radionuclides in 2003. The EPA set a
maximum contaminant level (MCL) of 30 μg/L for uranium.
With uranium concentrations ranging from 32 to 38 μg/L,
the city was suddenly faced with complying with another
drinking water standard.

Uranium source health risks
Uranium is a naturally-occurring element in the
environment. Uranium eventually enters groundwater by
erosion of natural deposits such as rock and soil. Exposure
to uranium in drinking water may cause toxic effects to the
kidney. After much consideration as to what level of
uranium should be allowed in drinking water, the EPA
determined that 30 μg/L is the appropriate MCL because it
maximizes the net benefits (benefits minus costs), while
being protective of kidney toxicity and carcinogenicity with
an adequate margin of safety.
This is the Kansas Historical Marker located about three miles
east of Lakin. Visitors are invited to walk the wagon ruts of
the Santa Fe Trail.
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Treatment options
Treatment options for
removal of uranium include
ion exchange, line softening,
membrane technologies, and
enhanced coagulation/filtration. Another option
available as a solution to this
problem includes locating
another source of water that
does not have uranium. City
Administrator Fred Jones
reports that the city considered
test drilling for another well
field but decided to pursue
treatment instead. The reasons Lakin was required to construct a 400 MG underground reservoir to store reject water from
the uranium removal process and before being disposed of via an injection well.
noted for this choice were: 1)
the general feeling was that
the chances of finding water that complied with the
standard were not good; 2) the water contains high
hardness and sulfate and finding water that would be
low in these minerals along with low uranium were not

After reviewing these options, the
city chose to use membrane
technology. Membrane technology
not only would remove uranium but
would also reduce other minerals
such as total hardness and sulfate.
good either; and, 3) the uncertainty of what the future
holds regarding new drinking water standards.
The firm of Kirkham Michael was hired to review
treatment options and provide design services for a
treatment plant. Three treatment options were
considered: reverse osmosis; coagulation/filtration; and,
absorptive media. After reviewing these options, the
city chose to use membrane technology. Membrane
technology not only would remove uranium but would
also reduce other minerals such as total hardness and
sulfate.
Membrane processes consisting of reverse osmosis,
nanofiltration, ultrafiltration, and microfiltration all are
able to remove small particles and soluble materials.
The membranes for each vary in size from reverse
osmosis which has the smallest pore size to
microfiltration which has the largest pore size.
Therefore reverse osmosis membranes would be
desirable if the particles could not be removed with
either of the other membranes.

This photo shows the wellhead of the Class V injection well (waste
disposal well) which extends about 6,400 feet into the Arbuckle
formation. The cost for the well was $2 million.

The disposal wellhead is located inside this building.
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now nearing completion. Petrotek
Engineering Corporation was
For the Lakin water treatment
Petrotek Engineering
responsible for the installation of the
project, nanofiltration was the
Corporation
was
responsible
Class V Underground Injection Control
membrane of choice since it was
(UIC) well that was drilled to a depth
for the installation of the
considered capable of removing
of about 6,400 feet at a cost of
uranium along with reducing other
Class V Underground
approximately $2 million. Reject water
nuisance minerals. Nanofiltration,
Injection
Control
(UIC)
well
from the membranes is stored in a twowhen capable of accomplishing the
compartment underground storage tank
that was drilled to a depth
desired goal, has the advantage over
total capacity of 400,000 gallons
reverse osmosis because pressure
of about 6,400 feet at a cost with
prior
to disposal in the injection well.
requirement to force the water
of
approximately
$2
million.
The
treatment plant consists of three
through the membranes is lower
skids,
each
containing 16 nanofiltration
resulting in lower overall energy
vessels.
Water
enters the two-stage
costs. Also the amount of reject
membranes
only
after
flowing
through
a 5-micron pre-filter
water generated will be less.
to
protect
the
membranes.
Each
skid
has
a capacity of
A major part of this project was the disposal of the reject
500,000
gallons
per
day.
Average
daily
usage
is about
water or wastewater. Disposing of wastewater with
concentrated uranium required the
installation of a deep injection well.
According to Fred Jones, the Kansas
Department of Health and
Environment (KDHE) process to
approve completion steps to bring
the well into service took much
longer than expected and therefore,
construction of the project which
was started in April 2012 is only

Treatment method selected

This is a photo of one of the skids with high
pressure pumps that will provide 110 to 150 psi to
the membranes. Note the boxes in the
background. Installation of the membranes, still
in boxes, began on September 16.

36

THE KANSAS LIFELINE

November 2013

This photo shows one of the three nanoﬁltration skids with
the cartridge preﬁlter and control panel. The function of the
preﬁlter is to catch larger particles, preventing them from
reaching the membranes. BRB Contractors, Inc., Topeka, KS,
was the contractor on the project

800,000 gallons per day; however,
maximum daily production has reached
1,300,000 gallons. It is anticipated that the
plant will recover about 80 percent of
water pumped (20 percent reject) but the
overall water loss to reject water will be
around 11 percent after blending treated
water with raw water. Water quality
provided to customers will improve
considerably as noted in the table.
Disinfection is accomplished using
sodium hypochlorite made on-site through
the electrolysis of a brine solution. All that
is needed to make the sodium hypochlorite
is salt, water, and electricity. The sodium
hypochlorite solution is stored in a day
tank and pumped into the system by a
solution pump. The city selected this
method of chlorination to avoid the
hazards of chlorine gas and to eliminate
the need to constantly haul commercial
hypochlorite solution to the plant.
Other chemicals used at the plant are an
anti-scalant to protect the membranes and
caustic soda for pH adjustment.

Mike Heinitz, Utilities Superintendent, shows one of the
5-micron preﬁlter cartridges used to protect the membranes.

B&B Services
Since 1993 specializing in water control valves like: Cla-Val, Watts,
Ames, OCV. For all your valve needs, and more! With fair pricing,
6 mo. warranty, and sizeable inventory.
Over 20 years experience on rural water systems.
Services include:
Consulting, Scheduled Preventive Maintenance
and Emergency Services.
Call Rodney today for pricing, estimates, and references.
620/341-2698 cell; 620/364-8036 home.
Or e-mail bbservices@kans.com
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Project costs

This is the on-site 0.200 MG groundlevel storage tank (clearwell) that stores
treated water. Two high service pumps each with a capacity of 1,300 gpm
transfer water from this tank to the system.

The total project cost was $6,634,000. The
project was funded by the United States
Department of Agriculture (USDA), Rural
Development in the form of a grant at
$2,239,000 and loan of $4,395,000. The
changes in rates to customers are shown in the
table at left.
It is obvious by observing the rates in the
table that the project had a big impact for
customers; however, the reduction in uranium
in the water is only a part of the benefit. The
overall quality will be much improved.
If your community has water quality issues
and you would like to have a discussion about
options and other experiences, give KRWA a
call and someone from the Association will be
pleased to attend a city council meeting or
work session or your rural water district board
meeting. KRWA staff have more than 400
years of experience; there’s virtually no
system in the state that the KRWA is not
familiar with.
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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