By Delbert Zerr, KRWA Consultant

Oberlin’s existing 500,000-gallon elevated storage tank.
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berlin is located at the intersection of U.S.
Highways 36 and 83 in northwest Kansas and is
the county seat of Decatur County. The city, with a
population of 1,965, has been faced with how to deal
with excessive arsenic and uranium in their drinking
water. The issue has been on the table for several years.
At one time, a previous city council made the decision to
build a treatment plant to remove these contaminants.
However, before the treatment plant project was started,
a new mayor and council put a hold on the project in lieu
of possibly locating an acceptable source of water. A
major reason for this change was the issue of uranium
waste disposal. The two disposal options consisted of
either drilling a deep disposal well or hauling it away;
neither option was considered as acceptable.

What is arsenic and what
are the health risks?

Water produced at Oberlin’s west well ﬁeld is pumped to this 150,000gallon storage tank and then gravity ﬂows to the city

Arsenic is a naturally occurring element
widely distributed in the earth’s crust (rocks and
soil). Arsenic when combined with other
elements such as oxygen, chlorine, and sulfur
form inorganic arsenic compounds, which are
more toxic than organic arsenic. Even though
many of the uses for arsenic compounds have
been discontinued, these compounds have been
used in a number of areas including a
preservative in pressure-treated wood, in
pesticides, a preservative in animal hides, as an
additive to lead (lead acid batteries) and copper,
glass manufacturing, and in semiconductors.
The EPA’s final rule for arsenic addressed the
long-term chronic effects of exposure to low
concentrations of inorganic arsenic in drinking
water. Studies link inorganic arsenic ingestion to
a number of health effects including cancer of
the skin, bladder, lung, nasal passages, liver, and
prostate. Non-cancerous complications include
cardiovascular, pulmonary, immunological,
neurological, and endocrine (e.g. diabetes)
effects. The EPA has established a maximum
contaminant level (MCL) of 10 µg/L for arsenic.
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A successful search for water

Superintendent Willard
Perrin points to a display
showing water levels in the
storage tanks.

What is uranium and what are the 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.

The city considers itself very fortunate in locating a new
and acceptable source of water. The source consists of a
total of eight wells at three separate sites located eight miles
south of town and east of Highway 83. The wells are drilled
into the Ogallala Aquifer; the wells range in depth from 176
feet to 210 feet. Static water levels range from 109 to 150
feet resulting in 60 to 75 feet of water in the wells. Water
from the wells flows either to town or to a 150,000-gallon
storage tank located at the west well field. Water flow to
town is by gravity and is controlled by a control valve
located at the southeast edge of town. A total of 14 miles of
C-900 PVC pipe was installed (eight miles of 14-inch, two
miles of 12-inch, one mile of 10-inch, and three miles of 8inch). Willard Perrin, Superintendent, reports that the
pipeline project went very well as it was mostly open-cut
pipe installation with boring needed in only three locations.
Of course, the main reason for this project was the high
levels of arsenic in the water from the old city wells. Those
wells recorded arsenic levels as high as 15 µg/L and
uranium reaching levels of 60 to 80 µg/L over the past few
years. In addition to now complying with the MCLs for
these two contaminants, the city benefited also with the
overall quality of water. Total hardness levels dropped from
about 649 mg/L to a range of 161 to 184 mg/L allowing
customers with ion exchange softeners to discontinue using
them if they so choose. Also, water from the old wells
contained manganese from 1.5 to 4 mg/L which caused
staining and accumulation in pipes. The manganese level in
the new water is very low at 0.005 mg/L.

Finances and impact on rates

This is the Cla-Val valve that controls the ﬂow from the new well ﬁelds.
Rechlorination facilities are provided here, if needed.
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The city applied for $7.4 million in
loans to complete water system
improvements. The cost for the part of
the project dedicated for compliance
with the arsenic and uranium MCLs
was about $4.0 million. These
improvements consisted of the new
wells, transmission line and control
station. A loan from The Kansas Public
Water Supply Loan Fund administered
through the Kansas Department of
Health and Environment was used as
temporary funding; however, the
project will ultimately be funded with a
loan and grant from the U.S.
Department of Agriculture, Rural
Development. Also, 30 percent of the
cost for compliance with the MCLs
qualifies for debt forgiveness through
the present program policy of the
Public Water Supply Loan Fund. As
noted earlier, disposal of contaminants
was one of the reasons for not moving

This photo shows one of the three wells located in well houses. This building
contains Well 16 and piping from pitless unit wells 17 and 21. The small pump at
the far end of the photo is the chlorine booster pump.

Disposal of contaminants was one
of the reasons for not moving
forward with a removal plant. City
Administrator Karen Larson reports
that another reason was cost. The
estimated cost for a plant was $4.7
million to construct plus additional
costs for operation, equipment
maintenance, and replacement.
forward with a removal plant. City Administrator Karen
Larson reports that another reason was cost. The estimated
cost for a plant was $4.7 million to construct plus additional
costs for operation, equipment maintenance, and
replacement.
Rates to customers basically doubled as a result of this
project. Minimum monthly rates increased from $12.25 to

This is one of ﬁve pitless unit wells drilled and
constructed by Sargent Drilling.

$22.80 for 750 cubic feet of water (5,610 gallons). The rate
for usage from 751 to 2,000 cubic feet (14,960 gallons)
increased from $16.85 to $31.42 and for usage above 2,001
cubic feet the rate increased from $18.40 to $34.23. Karen
noted that customers have expressed their unhappiness with
the rate increase but also have been very positive about the
much improved water quality.

Engineering and Construction:
The project consultant was Miller & Associates
Consulting Engineers, P.C., Kearney, NE. Contractors on the
project were BRB Contractors, Inc., Topeka, KS; Sargent
Drilling, Broken Bow, NE; and, Engineering America, Inc.,
Oakdale, MN.
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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