By Jeff Lamfers, KRWA Consultant

This aerial photo of Hoxie's new
lagoon shows large primary Cell 1
(6.01 acres) on the right. Cells 2 (4.03
acres) and 3 (1.82 acres) are in the
middle. Cell 4 (8.46 acres), the
storage/seepage cell, is in the upper
left corner. The first three cells have
concrete aprons for erosion
protection. Cell 4 has stone riprap.
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n April 2020, the city of Hoxie placed a new wastewater treatment facility in
service. The city’s new facility is a 20.32-acre non-discharging lagoon located
southeast of town. The project was the culmination of a very long project
dating back to about 2010. The new lagoon replaces an antiquated trickling filter
plant that was last upgraded in the 1960’s and could not consistently meet effluent
limits. Hoxie has a population of approximately 1,200; the city is located in
Sheridan County in northwest Kansas.
Kansas Rural Water Association (KRWA) first became involved with providing
technical assistance regarding the city’s trickling filter plant in 2010. At that time,
the city was referred to KRWA by the Kansas Department of Health and
Environment (KDHE) to determine if the plant could be operated so that it would
consistently meet effluent limits. Several operational changes were made including
minimizing the return of supernatant back to the headworks from the anaerobic
digesters and maximizing the rate of recirculation of the trickling filter. While some
improvement in effluent quality was achieved, the plant still continued to exceed
limits occasionally, especially during colder, winter months.
An interesting point about this project is that the city was highly motivated to
start the upgrading process themselves. The city received assistance from both the
KDHE District Office in Hays and KRWA in trying to operate the old plant to meet
effluent limits. But when it became obvious that the city’s existing plant could not
meet limits, the city did not wait for an Order or Schedule of Compliance from
KDHE. The city began exploring what options were available for either upgrading
or replacing the existing plant in order to return to compliance with permit limits.
The city was also encouraged to give serious consideration to constructing a new
lagoon that did not discharge. Options mentioned to eliminate discharging included
building a lagoon large enough so that through evaporation and controlled seepage,
discharging ceased. Irrigation was another option discussed.
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In March 2016, the city retained Wilson & Company, Inc.,
Salina, Kansas, to guide the city through the process of
upgrading their treatment system. Doug Goetz was Wilson &
Company’s project manager. After reviewing several options,
the city chose to build a non-discharging lagoon to include
two primary cells, a secondary cell and a storage/seepage
cell. The primary cells were sized as a continuous discharge
facility. A design flow of 125,000 gallons per day was used
based on a population of 1,214 people contributing 103
gallons per capita per day (gpcpd). On-site, native clays were
used in the primary cells to ensure seepage rates met
KDHE’s design standards. The storage/seepage cell was
designed with a seepage rate of no less than 0.25 inch per
day. The storage/seepage cell acts like a wetlands cell where
overflow from the secondary cell will enter and quickly
disperse through higher seepage rates and absorption by
vegetation, thereby eliminating any discharge. As part of the
project, the city also had to construct a new influent lift
station and force main to convey all sewage from the site of
the old treatment plant to the new lagoon.
In my opinion, such an approach is by far and away, the
best approach. Whether a system uses evaporation/seepage,
wetlands or irrigation to eliminate discharging, it ensures
system compliance for many years. At present, as KDHE
renews individual lagoon NPDES Discharge Permits, they
are considering whether or not to include ammonia limits.
These reviews include a review of past operational
performance data and cost affordability. Some lagoon
systems are receiving a variance from meeting ammonia
limits if the review concludes upgrading to meet new
ammonia limits would result in an abnormally high user
charge. Others are having new ammonia limits
placed in their permits, but such limits are
based on that system’s past ammonia data and
can typically be met. But that is the situation
presently and does not mean the situation
cannot change in the future. Nutrient limits
are also on the horizon for all treatment
systems in Kansas, including lagoons. If a
discharging system converts to a non-

This photo shows Hoxie’s new influent lift station. Located
near the old treatment plant, it pumps all sewage collected in
town to the new fourcell lagoon located southeast of the
city. The lift station is equipped with submersible pumps and
an emergency generator.

discharging system, EPA and KDHE can lower effluent
limits as much as they want, but would have no effect on that
system. If a system doesn’t discharge, effluent limits for
BOD, ammonia and nutrients can be reduced to zero and it
doesn’t matter. Why? Because the facility does not
discharge! This is an option KRWA emphasizes, if practical
and achievable, when providing on-site technical assistance.
We also discuss and encourage this option during KRWAsponsored training sessions. A non-discharging lagoon
system such as Hoxie developed, achieves compliance not
only immediately, but also far into the future.
As part of the project, the city also replaced an
intermediate lift station on the west side of town that had
been in service since 1973. This lift station was a Smith &
Loveless wet-well/dry-well configuration. It presented

Some lagoon systems are
receiving a variance from
meeting ammonia limits
if the review concludes
upgrading to meet new
ammonia limits would
result in an abnormally
high user charge.
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This new “west” lift station at Hoxie replaces an old
wet well/dry well lift station that had outdated
equipment and was also a confined space.

several problems in meeting KDHE’s Minimum Design Standards
including the fact it was a confined space. It also had general structure
issues, old equipment and outdated electrical components. It was
replaced with a submersible type lift station with new pump and
electrical controls. A new wet well was constructed, converting the
existing wet well to a diversion manhole. A permanent generator was
also provided.
The actual cost for all improvements was $3.0 million, including
both lift stations and new lagoon. This was considerably less than the
original engineering cost estimate of $4.3 million. The city obtained
construction financing by combining a Community Development Block
Grant of $500,000 and a $2.5 million Clean Water Act loan
administered by KDHE. The city conducted a Low-to-Moderate
Income Survey to qualify for the CDBG grant. Now that construction
has been completed, the city is converting this grant and loan to longterm financing through USDA. The general contractor was Sporer Land
Development of Oakley, Kansas. Sporer did all earthwork and concrete
work including transfer structures and aprons around Cells 1, 2 and 3 to
prevent dike erosion. Midlands Contracting of Kearney, Nebraska was
responsible for both lift stations and the force main to the new lagoon.
As of October 1, all improvements are working as designed and
constructed. The lagoon has about 4.25 feet of wastewater in Cells 1, 2
and 3. So far, there has been no overflow to the storage/seepage cell.
Fred Washburn is Hoxie’s City Superintendent and has been
instrumental in keeping this project moving forward and guiding the
city through the process. Fred summarized what this project means to
the city with the following quote: “With our old treatment plant not
being able to keep up with the times, we were consistently on the edge
of falling out of compliance with our wastewater permit. Now, with our
new non-discharging lagoons, there will be no testing required. Coming
up with the funding for this project was quite a
chore, but well worth it. These new sewer
lagoons should take care of the wastewater
needs for the city of Hoxie for many years to
come.”
If any reader has interest in or is in the
process of upgrading wastewater treatment
facilities and wants to discuss available options
in more detail, please feel free to contact me. I
can be reached at either 913/850-8822 or email
to jeff@krwa.net.
Photos used in this article were by Doug
Guenther, KRWA and Doug Goetz, Wilson &
Company, Inc., Salina, Kansas.
Jeff Lamfers began work for KRWA
in November 2008. Jeff has more
than thirty years of regulatory
experience in the oversight and
operation of water and wastewater
systems with the Kansas Department
of Health and Environment. He is a
graduate of the University of Kansas
with a degree in Environmental Studies with an emphasis
in aquatic biology.
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