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Executive Summary 

The city of St. Mary’s, Kansas has a wastewater treatment plant that serves the community and is 

located at 420 S. 6th St.  The facility includes an activated sludge wastewater treatment plant 

built in 2001.  The design flow rate for the plant is 0.5 million gallons per day (MGD), or 347 

gallons per minute (gpm).  The major components of the plant are a lift station, headworks with a 

spiral screen, a grit chamber, a multi basin aeration treatment system as supplied by Aero-Mod, 

UV disinfection, and a belt filter press.  The firm pumping capacity of the lift station (the 

capacity with the largest pump out of service) is 750 gpm, which is about 2.2 times the average 

daily design flow rate.  The current average flow is 0.155 MGD, or about 108 gallons per 

minute, which is only about 31% of the plant’s design capacity.  The peak flow received at the 

plant is usually estimated to be 2.25 times the average daily flow, or about 243 gallons per 

minute, which is about 33% of the “firm” pumping capacity of the influent pumping station. The 

facility includes several buildings, including a process building that contains the blowers for the 

activated sludge wastewater treatment plant and the UV equipment as well as the office and the 

laboratory, and the belt filter press building which contains the headworks spiral screen, the grit 

separator and the belt filter press.  The plant discharges into the Kansas River by way of Doyle 

Creek.   The resultant dewatered sludge is transported to a landfill.   

A site visit for the purpose of this energy assessment was conducted on February 17th, 2015.  

Staff present for the site visit included Tim Williams, Plant Operator.  During the visit the 

various systems and components of the facility were reviewed to determine if there were 

potential opportunities to reduce energy consumption at the facility.  The staff indicated that 

there has not been an energy efficiency assessment or review of the energy usage at the treatment 

plant since its construction.    

1.0 Energy Use 

This assessment will evaluate four forms of energy and water use - natural gas, electricity, motor 

fuels and potable water.  

This wastewater treatment facility does not utilize natural gas for the treatment processes but 

does use natural gas to heat one of the buildings.  

Electricity is the main energy source for the facility.  The electric utility for the facility is the 

Kansas Power Pool, P.O. Box 458, Winfield, KS, 67158.  There is one electric meter for the site 

and no sub-metering on any of the equipment or processes.  Therefore, anticipated energy use for 

the facilities and equipment discussed below is based on anticipated run times of the facilities 

and equipment.  The wastewater utility utilizes a large amount of electricity in motors/pumps and 

motors/blowers.  The annual energy cost for electricity for the facility over the past year was 

$49,902, with a usage of 672,960 kWh.  The energy cost per million gallons treated ($/MGAL) 

was $880, with an average energy cost of $0.0742/kWh.  
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The city does not have any vehicles assigned solely to the wastewater plant.  There appears to be 

little opportunity to reduce fuel usage or to improve efficiency of vehicles.   Any consideration 

of the use of electrical “people mover” vehicles or “utility carts” or alternate fuels for heavy 

trucks is beyond the scope of this initial energy efficiency assessment.   

The city does not utilize potable water in any treatment processes at the wastewater treatment 

plant, and the facility is equipped with a non-potable water recycling system, which provides 

pressurized water for wash down.  Potable water is provided for laboratory/office use and for use 

by the plant staff.  Potable water usage is considered minimal and was not investigated.    

There were several areas that were identified as potential opportunities for reduced energy 

consumption, which are described in the sections below.  

2.0 Energy Using Equipment 

 

2.1 Lift Pumps 

The pump station at headworks of the treatment plant 

has two submersible lift pumps.  Each of the pumps is 

powered by a 7.5 hp motor, and has the capacity to pump 

750 GMP.  The pumps operate off of a transducer that 

senses the depth in the wet well, and they are each 

equipped with variable frequency drives (VFDs), so the 

flows of the pumps are adjustable.  The operation of the 

pumps is alternated.  No changes are recommended for 

this system as it appears to fully optimized.  

 

2.2 Spiral Screen and Grit Classifier 

After sewage is pumped from the wet well it passes 

through a spiral screen to remove debris.  The 

screen is washed with recycled water, not potable 

water.  After going through the screen the water 

enters a grit chamber.  Grit from the grit chamber is 

pumped by a grit pump to a grit classifier.  The grit 

classifier is also washed with recycled water.  The 

spiral screen and the grit separator are each 

powered by 1 hp motors, and operated  

 

Grit Chamber  
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approximately 3 to 4 hours per day.  The operation of the spiral screen is controlled by a sensor 

that monitors water backing up in the screen.  No changes are recommended for this system.    

2.3 Activated Sludge Treatment Plant  

The facility uses a multi-basin     

activated sludge wastewater treatment 

unit as designed by Aero-Mod.   Aeration 

is provided by three blowers each 

powered by 40 hp motors.  Two blowers 

are in service at all times, and the use of 

the blowers is alternated weekly.  The 

blowers are equipped with VFDs, and the 

facility has a SCADA system to provide 

programed treatment.  The facility is 

equipped with two Stage One aeration 

basins.  Normally those basins would be 

constantly aerated, with a Dissolved 

Oxygen (DO) probe in the basin to 

Activated sludge wastewater treatment basins monitor DO levels in the basin and then 

the SCADA system would control the VFDs for the blowers.  At the time of the assessment visit, 

the DO probe was not functioning because of a flaw in the one of the components in the 

Programmable Logic Controller (PLC) used to operate the aeration basins.  Because the DO 

probe was not functioning, the system was using timers to operate aeration in the basins.  The 

basins include two Stage One Basins (Basins A and B), and two Stage Two Basins (also named 

Basin A and Basin B) which accept flow from the same named Stage One basins.  At the time of 

the visit one Stage One Basin was aerated for about 20 hours (119 minutes), then the air was 

turned off and then the air in the other Stage One Basin was turned on.  The corresponding Stage 

Two basins were aerated opposite of the aeration of the Stage One basin.  Therefore, when Stage 

One Basin A was aerated, the Stage Two Basin A was not aerated, and simultaneously, the Stage 

One Basin B would not be aerated, but the Stage Two Basin B would be aerated.  The digester 

was also being aerated on a timer, with aeration being provided for 130 minutes, and then turned 

off for 10 minutes.  Staff reported that they have had problems with the operation of the DO 

probe for quite a while, but replacement parts had been ordered.  Sludge from the stage one 

aeration basin is air lifted to the digester basin.  All of the basins and digesters use coarse air 

diffusers.  Treatment could be improved, and energy costs reduced, if the DO probe was 

functioning.  If the DO probe was used to control the DO in the Stage One basins, that pattern 

has been shown to be adequate to provide aeration of the digester, which under the current 

operation appears to be receiving more oxygen than is needed. 



St. Mary’s WWTP Energy Assessment Page 5 

  

The opportunity for energy savings is by 

providing computerized operational controls to 

both reduce unnecessary dissolved oxygen in the 

basin, and also to “recover” oxygen from nitrate 

(NO3), which is formed as a result of the 

oxidation of ammonia (NH3).  Please note one 

pound of NO3 is the functional equivalent of 2.9 

pounds of D.O. in the activated sludge mixed 

liquor.   A summary of effluent data from this 

facility for ammonia (NH3), nitrate + nitrite 

(NO3+NO2) and total nitrogen (TN) is attached 

for information.  Aeration Blowers   The average total nitrogen  (TN), in the effluent 

over the past two years is 17.29 mg/l, which is high for a plant of this type.  Please note that at 

the average daily flow of 0.155 MGD this calculates to 22.3 pounds per day of nitrogen, and an 

equivalent of 64.8 pounds per day of D.O.  Effluent total phosphorus (TP) information is also 

provided.  In similar design wastewater treatment systems in Kansas, optimization of 

computerized operational controls have not only reduced energy usage but also reduced effluent 

nitrate to less than 3 mg/l and reduced total nitrogen to less than 5 mg/l, while some systems also 

significantly reduce total phosphorus.   

While the blowers are all equipped with VFDs, the D.O. probe is currently not functioning, and 

the blowers are in constant operation, with minimal adjustments occurring.  This is causing 

higher energy use and simultaneously resulting in reduced treatment.   

Recommendation 1: Proceed with the repairs to the DO probe so that additional energy 

efficiency can be obtained and treatment improved. 

2.4  Process Building  

The Process Building houses the blowers, the UV disinfection system, the recycled water system 

and the office/laboratory.   

2.4.1 UV Disinfection  

The facility includes two UV disinfection units.  Each unit has 5 racks 

with 6 low intensity bulbs in each rack. While both units were on at the 

time of the assessment, they generally run just one unit at a time.  The 

units are not equipped with sensors or the ability to adjust the dosage 

based on flow or transmissivity. However, replacing the ballasts for low 

intensity bulbs to allow them to be adjusted is not economical, so no 

changes are recommended for this process. 
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2.4.2 Recycled Water System 

 

The facility is equipped with a recycled 

water system that captures water from 

downstream of the UV disinfection units 

for use at the facility.  Recycled water is 

used to spray the spiral screen and the grit 

classifier and wash down the belt filter 

press.  The unit is equipped with two 15 

hp motors and a pressure tank.  Because 

the system includes a pressure tank, the 

pumps are only used when pressure in the 

system drops too low. The motors are 

also equipped with VFDs to control 

motor speed.   No changes are recommended for this system. 

2.4.3 Compressor  

The facility uses a compressor to operate the valves 

in the treatment unit and to help operate the belt 

filter press.  The compressor is powered by two 3 

hp motors, and is in service approximately four 

hours per day.  No changes are recommended for 

this unit.   
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2.5  Belt Filter Press Building 

2.5.1 WAS Pumps 

 

The facility utilizes two WAS (Waste 

Activated Sludge) Pumps that pump 

sludge from the bottom of the digester 

basin to the belt filter press.  The 

pumps are each powered by a 2 hp 

motor and each is equipped with a 

VFD.  One pump is operated at a time, 

and it runs whenever the belt filter 

press is in operation, which is generally 

about two or three days per week.  No 

changes are recommended for these 

pumps. 

 

 2.5.2 Belt Filter Press and Sludge Disposal 

The facility has a belt filter press to process waste 

from the digester.  It is powered by a 3 hp motor 

and air from a compressor.  It is generally 

operated about two or three days per week, for 8 

hours each day.  Dewatered sludge from the filter 

press drops by gravity to sludge loading area 

located below the belt filter press.  The waste 

sludge is eventually transported to a land fill for 

final disposal.   

No changes are recommended for this system. 

 

The Belt Filter Press Building also houses the Spiral Screen and the Grit Separator previously 

described in Section 2.2 
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2.5 Building Heat and Lighting 

The Process 

Building utilizes 

natural gas space 

heaters.  The space 

heaters are 

equipped with 

thermostats.   The 

Belt Filter Press 

Building uses 

electric space 

heaters, which are 

also controlled by 

thermostats.  A 

service company is 

recommended to 

review the HVAC in the buildings.  

 Recommendation 2:  Consider using the services of a private company or the electric utility for 

an energy conservation assessment of the Process Building and the Belt Filter Press Building. 

3.0  Finance Opportunities  

In addition to direct purchase of the recommended equipment, there are other financial tools that 

may be utilized to implement the recommended energy-efficiency improvements. One funding 

source is the low-interest loans from the Kansas Water Pollution Control Revolving Loan Fund 

(KWPCRF), which is administered by the Kansas Department of Health and Environment.  The 

use of funding from the KWPCRF requires the city hire a consulting engineer.    

Another potential funding source is the Facility Conservation Improvement Program (FCIP), 

which is administered by the Kansas Corporation Commission (KCC), telephone number 785-

271-3100.   The FCIP involves a financing mechanism called energy performance contracting, 

which allows a local government to finance energy-saving capital improvements over a 

multiyear period, with little to no initial upfront investment. The improvements are paid for using 

money saved through reduced utility expenditures. The FCIP partners with Energy Service 

Companies (ESCO’s), who often provide a guarantee that the savings from the energy-efficiency 

improvements will meet or exceed the annual payments covering the improvements. If the 

savings do not occur, the ESCO pays the difference.  Another potential funding source is the 

electric utility or natural gas utility, which may provide rebates or subsidies for equipment 

upgrades that improve energy efficiency.   
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4.0 Recommendation Summary 

The recommendations for energy efficiency cost saving opportunities made throughout this 

report are summarized below: 

1:   Proceed with the repairs to the DO probe so that additional energy efficiency can be obtained 

and treatment improved. 

2:  Consider using the services of a private company or the electric utility for an energy 

conservation assessment of the Process Building and the space heating for the other buildings. 

Attachments: 

Influent and Effluent Nitrogen and Phosphorus data 

 

 


