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ORDER 

Wherefore, the foregoing Agreed Order is entered as the final Order of the Energy and 

Environment Cabinet this_ day of ________ , 202_. 

ENERGY AND ENVIRONMENT CABINET 

John S. Lyons, Deputy Secretary 
Authorized Designee, Rebecca W. Goodman, Secretary 
Energy & Environment Cabinet 

14th February 4
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Yung Farm Estates WWTP KY0092843 

Kentucky 

Engineering Memorandum 

Date: March 11, 2021 
 

Introduction 

The Yung Farm Estates wastewater treatment facility is located in Camp Springs, Kentucky 

approximately 10 miles southeast of Cincinnati. This facility services 21 single family residences and 

operates under NPDES Permit number KY0092843 and Agency Identification Number 675. 

Existing Flows and Loadings and Projections 

There is no data on wastewater flow available, however, the existing facility has a design capacity of 

8,400 gpd according to the NPDES permit. The subdivision serviced by the plant is fully built out. There is 

no flow data available for the system, but based on the total number of residential connections, the 

average daily flow for the Yung Farm Estates wastewater facility is estimated to be approximately 6,000-

8,000 gpd on average. We believe the extended aeration package plant has excess capacity to handle 

existing flows and is oversized. 

Permit Limitations and Historical Compliance Performance  

A summary of the permitted effluent limits is described below: 

• CBOD5 – 25/37.5 mg/L (Monthly Average/Daily Maximum) 

• TSS – 30/45 mg/L 

• NH3-N – 4/6 mg/L (May 1 – Oct 31) 

• NH3-N – 10/15 mg/L (Nov 1 – Apr 30) 

• E. Coli – 130/240 #/100 mL 

• Dissolved Oxygen – 7 mg/L (Nov-Apr) 

• Total Residual Chlorine – 0.011/0.019 

mg/L 

According to the Echo EPA Online Database, 

the facility has had no violations identified 

within the past twelve quarters.  

Wastewater Treatment Facility 

Existing Conditions 

The facility includes the following features: 
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• One 8” PVC gravity influent line entering the plant downstream from the manhole south of 

Lakewood Drive. 

• 23,000 Gal. Aeration tank, 9.5-foot depth 

• There is a single 3 HP 230 V, 45 URAIH Roots Rotary Positive Displacement Blower (second one is 

out of order) to provide oxygen. The blower is currently running via a timer mechanism located 

on the control panel. The timer settings are 30 minutes on and 30 minutes off during the day; 45 

minutes on and 30 minutes off at night.  

• 140 S.F. dual hopper clarifier with a weir trough, air lifts for RAS and scum return, 9.5-foot depth 

• A 950 Gal. Chlorine Contact Tank with a dechlorination tablet feeder downstream 

• The site is equipped with single phase power. 

• There is currently no means of wasting or digesting sludge at the plant. According to the 

operator, sludge is wasted via a vac truck twice a year.  

 Functionality of the Existing System 

The functionality of the existing plant is similar to other extended aeration activated sludge systems.  

Raw sewage is conveyed by gravity into the extended aeration basin for biological treatment. The plant 

is oversized for the expected daily flow values which can cause difficulty in terms of maintaining the 

treatment conditions necessary for the removal of constituents, such as MLSS concentration and Food 

to Microorganism Ratio. This can cause settleability issues that stem from bulking sludge, and the 

starvation of healthy floc forming bacteria. 

Additionally, the lack of sludge wasting capabilities can amplify the issues caused by the aeration basin 

being oversized. With a dedicated digester, the operator will have the capability to adjust the solids 

concentration in the system, preventing the overpopulation that causes issues with settleability and 

biological treatment. With no digester, the operators will have a difficult time maintaining the proper 

balance of incoming constituents and microorganisms.  

Following biological treatment in the aeration basin, wastewater flows by gravity into the dual hopper 

clarifier for solids removal. Although not as much of an issue as the aeration basin being oversized, the 

clarifier is also oversized relative to incoming flows. The retention time during even peak hourly flow 

conditions is excessively high, which can cause the sludge blanket below the supernatant layer to 

become anaerobic/anoxic. A major issue that arises from this is the existence of denitrification in the 

sludge, causing carbon dioxide gas to form and allowing solids to rise to the surface and float over the 

effluent weir into the tertiary treatment processes downstream. This causes increased BOD and TSS 

concentrations in the effluent and increases chlorine demand in the contact tank, inhibiting the removal 

of harmful infectious agents such as coliform bacteria.  

• The plant was initially equipped with a bar screen below the invert of the influent line; however, 

it has since rotted away. The absence of a bar screen could cause issues involving rags or plastics 

clogging portions of the treatment process.  

• Currently there is only one operating blower, and because there is no VFD, it is either on or off 

and its speed does not vary.  Additionally, the current location of the blower enclosures on the 
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top of the tank does not give adequate space for maintenance. The walkways placed over the 

top of the tank are unsafe and forming rust, and their proximity to the surface of the 

wastewater could cause them to fail over time due to corrosion caused by hydrogen sulfide gas. 

Initial Triage Improvements Proposed 

• Install an ultrasonic level transducer and V-Notch Weir for flow measurement in the chlorine 

contact tank, as well as a remote monitoring system to record flow data prior to system 

improvements. 
• Install a new electrical distribution panel and a manual transfer switch to allow for the use of a 

portable generator for use in emergency situations. 

• Gravel access road grading and construction is needed off 8 Mile Road. 

• The top of the existing plant is approximately 2-3 feet above grade, and there is no means of 

safe access. A ships ladder should be added to the side of the tank, and new walkway will need 

to be installed at the top of the tank to allow for proper maintenance access. 

Wastewater Treatment Facility Recommended Improvements 

• Due to the aeration basin being oversized, we recommend the installation of a 3 stage MBBR for 

biological treatment and converting the existing aeration basin into a combination flow 

equalization/aerobic digestion tank. A decant pump should be installed in the converted tank for 

conveying equalized flow back into the MBBR and decanting the supernatant from the top layer 

of the tank. The first stage of the MBBR will include an overflow line to feed the EQ/Digester 

tank when the water level is high enough. The new MBBR will be routed to the existing clarifier.  
• A new standby blower will be necessary to provide redundancy in the converted tank. 

Additionally, a new control panel with a VFD should be installed, allowing the blowers to be 

throttled downwards or upwards as necessary to increase energy efficiency. This will help to 

reduce operational costs over time. 

• New blowers and control panels for the MBBR, as well as the existing blower and new standby 

blower/control panel for the converted tank, should be installed on a concrete pad on grade 

next to the plant. 

• We recommend the addition of new density current baffles in the clarifier to inhibit the release 

of floating solids into the effluent. 

• A 3/4” flex cap diffuser should be installed in the existing chlorine contact tank to allow the 

plant to consistently meet its dissolved oxygen minimum of 7.0 mg/L.  

• A peroxyacetic acid (PAA) disinfection system should be used in lieu of the existing 

chlorine/dechlorination system.  
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The preliminary process flow diagram for the proposed process is illustrated below: 
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Wastewater Collection System Understanding 

The collection system consists solely of gravity sewer. The plant is fed via the manhole on Lakewood 

Drive just north of the package plant.  

Wastewater Collection System Recommended Improvements 

• GIS shapefiles should be developed for future maintenance. System mapping at the fingertips of 

the operators will enhance the level of service and timing of responses to emergency and 

customer issues.   

• Install flow monitoring, perform smoke testing, perform video inspection at selected locations, 

evaluate systems and create GIS based maintenance priority list to help understand and reduce 

the effect of I and I on the system.  

Total Project Cost Estimate 
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ORDER 

Wherefore, the foregoing Agreed Order is entered as the final Order of the Energy and 

Environment Cabinet this_ day of _______ , 202_. 

ENERGY AND ENVIRONMENT CABINET 

John S. Lyons, Deputy Secretary 
Authorized Designee, Rebecca W. Goodman, Secretary 
Energy & Environment Cabinet 

19th February 4
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Magruder Village – Wastewater (KY-0083577) 
Woodville, KY 
Engineering Memorandum 
Date: April 18, 2023 
 
Introduction 
The Magruder Village Wastewater Treatment Facility is in McCracken County, KY approximately one 
mile east of Woodville. The facility serves a 20-home subdivision within a 50-acre service area. The site 
is owned by Magruder Village Water Corporation and operates under KYPDES number KY-0083577.  

Existing Flow Loadings and Projections 
There is no available data for wastewater flow, however, the existing facility has a design capacity of 
7,500 gpd with an average daily flow of 8,600 gpd according to the KPDES permit. The subdivision is fully 
built out, per the owner. Based on the total number of residential connections, the average daily flow 
for the Magruder Village wastewater facility is estimated to be approximately 6,000-7,500 gpd on 
average. We believe the extended aeration package plant has adequate capacity to handle existing flows 
based on its dimensions but will require structural repairs, process upgrades and operational 
improvements to consistently meet its KPDES effluent limits.  

Permit Limitations and Historical Compliance 
A review was performed of EPAs Echo compliance website which lists violations of wastewater 
treatment plants across the country. In the last 12 quarters, the Magruder Village Wastewater 
Treatment Facility has had multiple violations due to exceedances of monthly effluent limitations, 
including BOD, chlorine, E. coli, ammonia nitrogen, DO, and TSS.  

A summary of the permitted final effluent limitations for the discharge from Magruder Village 
Wastewater Treatment Facility to an unnamed tributary to Bayou Creek is shown below: 

 CBOD5 – 30/20 mg/L (Weekly Average/Monthly Average) 
 TSS – 45/30 mg/L (Weekly Average/Monthly Average) 
 E. coli – 240/130 #/100mL (7-day Geometric Mean/30-day Geometric Mean) 
 Ammonia as NH3-N (May 1 – Oct 31) – 6.0/4.0 mg/L (Weekly Average/Monthly Average) 
 Ammonia as NH3-N (Nov 1 – Apr 30) – 15.0/10.0 mg/L (Weekly Average/Monthly Average) 
 Total Residual Chlorine – 0.19/0.011 mg/L (Weekly Average/Monthly Average) 
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Wastewater Treatment Facility Existing Conditions 
The existing wastewater treatment system consists of a package extended aeration activated sludge 
treatment facility. The facility lies in a 1,000 ft2 fenced in area on the eastern border of the park.  

Per the permit, discharge from the wastewater treatment plant will flow into a tributary to Bayou Creek. 

The facility includes the following features: 

 An influent septic tank with an unknown volume 
 Approximately 12,700 Gal. of aeration volume (22’-0” x 11’-0” x 7’-0” depth steel tank) 
 Approximately 1,250 Gal. of digester volume (3’-0” x 8’-0” x 7’-0” depth steel tank) 
  (1) 11’-0” x 6’-0” x 7’-0” depth steel secondary clarifier tank (66 S.F.) 
 Duplex 3 HP Roots 24 U-RAI Rotary Lobe Blower to supply air to the aeration basin and the 

clarifier airlifts, (only 1 is operational currently) 
 The site is equipped with three phase power.  

Functionality of the Existing System 
The functionality of the existing plant is similar to other extended aeration activated sludge systems.  
Sewage flows by gravity from the western end of the service area to a septic tank located next to the 
treatment facility for preliminary BOD and TSS removal upstream from the extended aeration process. 
There are mobile homes in the service area, but each is equipped with their own septic tank and is 
independent of the collection system associated with the treatment plant. From the septic tank, primary 
treated wastewater flows by gravity into the aeration basin. The aeration basin influent invert is 
equipped with a bar screen intended for the removal of rags, plastics, and stringy material that are not 
retained in the septic tank. The spacing between bars on the screen is not effective as installed and 
should be replaced. Considering the current expected average daily flow, the aeration basin is relatively 
oversized, which can cause difficulty in terms of maintaining optimal treatment conditions necessary for 
proper treatment, such as MLSS concentration and Food to Microorganism Ratio. In addition, the sludge 
age is likely higher than the ideal range for an extended aeration plant. These conditions can cause 
settleability issues that stem from bulking sludge, and the starvation of healthy floc forming bacteria.  

HRT in the aeration basin at the average expected daily flow (7,500 gpd) is approximately 40 hours, 
which is higher than typical design parameters for extended aeration plants. Based on the existence of a 
septic tank at the upstream portion of the process that is likely removing a large portion of the organic 
content from the waste stream through anaerobic digestion, the plant is likely seeing much lower BOD 
and TSS influent concentrations than typical. Based on the size of the plant, expected BOD influent 
loading, and assuming the septic tank is removing approximately 50% of incoming BOD from the raw 
sewage waste stream, the MLSS concentration in the extended aeration plant should be maintained at 
approximately 1,000 mg/L. The RAS and WAS rates will need to be adjusted to reflect this.  

It appears that the aeration basin is being fed air through two separate headers leading to two separate 
shear tubes that split the width of the tank evenly, approximately 10-15 feet apart along the length of 
the aeration basin. The shear tube closest to the secondary clarifier was the only operable one at the 
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time of the site visit. Based on the relatively shallow tank depth (only 7’-0”), the use of shear tubes is 
likely more efficient than a typical aeration grid layout involving fine or coarse bubble diffusers alone. 
However, the existing shear tubes are not distributed properly throughout the length of the tank. At 
least one additional tube will be necessary based on the oxygen demand for BOD, nitrification, mixing, 
and to implement a more acceptable layout that will allow the distribution of air throughout the entire 
tank. The existing shear tubes and diffusers should be replaced, and a third should be installed 
approximately halfway between the two existing locations to achieve adequate mixing conditions. The 
existence of a poor mixing environment could be resulting in anaerobic treatment in the unmixed 
portions of the tank, lowering the pH through souring caused by a lack of mixing within the anaerobic 
environment and inhibiting the plants ability to nitrify to the necessary extent. 

The size of the secondary clarifier is also large relative to the design capacity of the plant, which based 
on the existence of some floating sludge in the clarifier, it could possibly mean denitrification is 
occurring in the sludge blanket. This can be caused if the solids retention time is too high and will cause 
problems such as high constituent concentrations in the effluent, while also harming the ability for 
disinfection to properly occur by increasing disinfectant demand. In the process of denitrification, the 
nitrate that is formed via the oxidation of ammonia is reduced to gaseous nitrogen by facultative 
anaerobes which thrive in anoxic conditions. Denitrification can occur in the secondary clarifier if 
retention time is too high, allowing nitrogen gas to form and causing sludge to rise over the clarifier 
weir. This issue can be minimized if dissolved oxygen concentrations are maintained in the aeration 
basin within a range where simultaneous nitrification and denitrification can occur in the aeration basin 
(0.3 – 1.5 mg/L), and if RAS rates are increased to minimize SRT. The existence of denitrification in the 
aeration basin would also recover some alkalinity lost in the process of nitrification.   

In addition to the issues associated with biological treatment, the plant is assigned stringent limits for 
total residual chlorine but there are no tablet feeders or pumps installed for dosing chlorination or 
dechlorination tablets. Based on the difficulty of effectively achieving the assigned TRC limits, we 
recommend installing a peroxyacetic acid disinfection dosing system while continuing to utilize the 
existing chlorine contact tank.  

In addition to unoptimized process parameters, many difficulties surrounding the operation of the 
current plant are likely due to its age. The owner and operator of the treatment facility do not know 
when it was constructed but believe it could have been finished in the 1960s or 1970s. Much of the 
system is rusted due to its old age and will need to be repaired or possibly even replaced. The grates 
placed over the tanks to provide maintenance access are unsafe and should not be used under any 
circumstances. All air headers, sludge return lines and wastewater process pipes are in poor condition 
and will need to be replaced, as well as the blowers and blower control panels.  
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A process flow diagram for the existing process is illustrated below: 

Initial Triage Improvements Proposed 
 A testing period should be completed to determine BOD, TKN, and TSS concentrations in the 

raw sewage influent, as well as the extended aeration plant influent downstream from the 
septic tank.  

 An investigation should be performed to determine if the existing steel tank should be replaced, 
or if the tank can continue to be used following repair. Steel grating over the treatment 
components will need to be replaced if the existing tank is repaired, and a handrail will need to 
be installed around it for safety reasons.  

 An investigation should be performed to determine total storage volume in the existing septic 
tank, as well as to monitor inventory of the sludge within. Solids may need to be pumped out of 
the septic tank pending the investigation.  

 Installation of new fencing surrounding the site. 
 Install a new electrical distribution panel and a manual transfer switch to allow for the use of a 

portable generator for use in emergency situations. 
 Installation of an ultrasonic level transducer and V-Notch Weir for flow measurement in the 

chlorine contact tank if practical, as well as a remote monitoring system to record flow data 
prior to additional system improvements.  

 The existing blower shed will need to be renovated. 

Initial Wastewater Treatment Facility Recommended Improvements 
 Install new duplex blower system for extended aeration (including WAS/RAS & Scum Airlifts).  
 Install new simplex blower system for the digester. 
 New control panels with VFDs should be installed for blowers, allowing them to be throttled 

downwards or upwards as necessary to increase energy efficiency. This will help to reduce 
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operational costs over time. And will allow optimization of dissolved oxygen concentration in 
the aeration basin to assist in achieving simultaneous nitrification and denitrification. 

 Install a new bar screen upstream from the aeration basin. 
 All process air, sludge, wastewater piping and valving should be replaced and upsized if 

necessary pending aeration calculations. 
 Existing shear tubes and diffusers will need to be replaced, and an additional one installed in 

between.  
 Install new peroxyacetic acid disinfection system to feed the existing contact tank including 

redundant peristaltic pumps, a dual walled container, and all other necessary appurtenances. 
Dosage can be paced based on a 4-20 mA signal transmitted from the level transducer.  

 We recommend the addition of new density current baffle in the clarifier to inhibit the release 
of floating solids into the effluent. 

The process flow diagram for the proposed process is shown below. 

Wastewater Collection System Understanding 

The collection system consists solely of gravity sewer. The mobile homes in the subdivision are equipped 
with their own septic tanks that are separate from the collection system. 

Wastewater Collection System Recommended Improvements 

 GIS shapefiles should be developed for future maintenance. System mapping at the fingertips of 
the operators will enhance the level of service and timing of responses to emergency and 
customer issues.  

 Install flow monitoring, perform smoke testing, perform video inspection at selected locations, 
evaluate systems and create GIS based maintenance priority list to help understand and reduce 
the effect of I and I on the system.  
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NARUC Capital Cost Estimate 
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Secondary Clarifier and Air Header from Blower Shed 

View of Existing Wastewater Treatment Facility 
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Digester Tank  

Aeration Basin 
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Secondary Clarifier with Return Lines 
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Blower Shed 

View Inside Blower Shed 
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Disinfection Basin with Baffle Wall 

Influent Screening Basin 
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