Pilot Partnership for
Optimization Pays Off

By Brendan Held

hen the Kentucky Division of Compliance Assistance
W (KDCA) said the U.S. Environmental Protection
Agency (EPA) wanted to help the Lawrenceburg
water resource reclamation facility (WRRF) reduce nutrient
pollution while saving energy costs, superintendent Mitch
Hudson admits he was a little skeptical. “We had already
gone through two energy audits, mainly looking at equipment
upgrades. Most of those recommendations were either
impossible from an operational standpoint or came with a
20-year payback. We maybe had a low bar when it came to
expectations, but we decided to give it a fair shake.”
In 2017, Hudson and the chief operator, Jason Ransdell,
became part of a group of WRRF professionals in Kentucky
that participated in a pilot partnership targeting low or no-cost
operational changes to improve nutrient removal and save energy.

The project partners include KDCA, Kentucky Division of
Water, Clean Water Professionals of KY & TN, Kentucky Rural
Water Association (KRWA), University of Kentucky, University
of Memphis, and EPA Region 4. The approach is modeled
after a program developed in 2011 by EPA Region 4 and the
Tennessee Department of Environment and Conservation.
Hudson and Ransdell worked with the project team to model
Lawrenceburg's activated sludge process using a free Excel-
based tool called Bio-Tiger, developed by Dr. Larry Moore
at University of Memphis. The Bio-Tiger model uses readily
available treatment parameters and equipment information to
develop a steady state model. It can also estimate potential
energy savings. The model showed that the aerators in the
3.3 MGD Orbal ditch were supplying about 20% excess oxygen
and inhibiting denitrification. Mitch and Jason decided that idling
one 75-HP and two 25-HP aerators up to 24 hours/day could be
a feasible way to lower the DO concentration in the basin.
It was not a new idea, but Ransdell says the discussion helped
move things forward. “There are always those ideas you have
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where you wonder ‘what would happen if..." but are sometimes
hesitant to try. Being able to talk to someone like Dr. Moore who
has that depth of knowledge gave us some leeway to experiment.”

Two years later, that experiment has paid big dividends for
Lawrenceburg. Effluent total nitrogen concentrations are down
63%, diverting 18,600 Ibs/year from Hammond Creek, equivalent
to three dump trucks of urea fertilizer. The WRRF is also
discharging 39% less phosphorus, and that's not because they
are using more alum. Alum demand also dropped with the new
protocol, saving Lawrenceburg $4,500/year.
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Meanwhile, the three aerators have mostly stayed off, even as
two distilleries contributed to a 25% increase in BOD loading.
This saved an estimated 410,000 kWh and $25,000 each year.
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