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Chapter 1: REGIONAL WASTEWATER FACILITIES PLAN SUMMARY 

 
Purpose and Goals of this Plan 
 
The purpose of this Regional Wastewater Facilities Plan is to develop a cost effective and 
environmentally sound strategy for improving the wastewater collection and treatment systems 
in the City of Harrodsburg’s Planning Area, to accommodate existing needs and projected growth 
during the Planning Period of 2012 to 2032. Wastewater system planning for that growth begins 
with this Plan. 
 
The goals of this Plan include: 
 

• Review and evaluation of the City’s wastewater collection system and wastewater 
treatment plant to assess their current physical condition, capacity and 
improvement needs; 

• Review of current and projected future compliance with existing, proposed and 
anticipated U.S. EPA Clean Water Act regulations, KPDES permit discharge 
limitations and other associated requirements;  

• Evaluate impacts of wastewater loads on the City’s wastewater collection and 
treatment facilities from areas outside of the current wastewater Planning Area; 

• Study alternatives to expand and improve the capacity and effectiveness of the 
wastewater treatment facility to meet future requirements;  

• Develop a Capital Improvements Plan to meet the future needs of the wastewater 
collection and treatment system so that such improvements can be funded and 
implemented in accordance with a schedule that matches the future requirements 
of the system; 

• Ensure that public participation is included in the development of the 
recommended plan for wastewater collection and treatment system 
improvements; 

• Address any anticipated adverse environmental impacts of the proposed 
improvements, as identified by state and federal agencies that have reviewed this 
Plan. 
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Planning Area Description 
 
The Planning Area for this Regional Facilities Plan includes the City of Harrodsburg and its 
immediate surrounding area. This Planning Area is reduced from the Planning Area that was the 
basis of the original 1977 Facilities Plan and the 2000 Facilities Plan Update, due to the formation 
of the Mercer County Sanitation District (MCSD) in 2005 and the resulting approval of the 
MCSD’s Regional Wastewater Facilities Plan by KDOW in 2007.  The MCSD plan does not include 
the construction of a wastewater treatment facility. Instead, MCSD intends to convey 
wastewater either to Harrodsburg or to Danville for treatment. Accordingly, the Harrodsburg 
wastewater treatment plant will continue to serve as the regional treatment facility for the area.  
 
Background 
 
Two previous wastewater Facilities Plans have been prepared for the City of Harrodsburg. The 
original plan was completed in 1977 and an update was provided in 2000. Both plans were 
prepared for a regional wastewater Planning Area that encompassed the City of Harrodsburg and 
most of southeastern Mercer County, extending to Burgin and the residential areas along the 
west side of Lake Herrington. In 2005, a new regional planning agency was formed - the Mercer 
County Sanitation District (MCSD) - to provide wastewater service for all of Mercer County, 
except for the City of Harrodsburg and its immediate surrounding area. The 2007 MCSD Regional 
Wastewater Facilities Plan (RWFP) reduced the Harrodsburg Planning Area, which in turn altered 
the findings and recommendations of the Harrodsburg 2000 Facilities Plan Update and is cause 
to prepare this new Regional Wastewater Facilities Plan to specifically address the future 
wastewater service needs of Harrodsburg and its wastewater system customers.  
 
The existing wastewater treatment plant provides capacity to treat an average daily flow of 2.68 
MGD (million gallons per day) and a flow equalized peak daily flow of 5.28 MGD. A review of 
historical plant operating records and commercial/industrial discharge records for the period of 
2009-2012 indicates that the plant received an average daily flow of 1.32 MGD from residential 
customers and 0.28 MGD from commercial/industrial customers until December 2012, when one 
of the City’s largest industrial water users – Wausau Paper – completed an expansion of its 
process operations. This resulted in an increase of commercial/industrial flow by approximately 
0.6 to 0.7 MGD, and increased the average daily plant flow rate from 1.60 ± MGD to 2.20 ± MGD.  
 
The treatment plant is expected to receive increased flows during the Planning Period due to 
increased residential and commercial/industrial customer growth within the Planning Area, as 
well as due to the conveyance of wastewater from MCSD customers to Harrodsburg for 
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treatment. By 2032, the plant is expected to receive and average daily flow of 3.1 MGD (2.1 MGD 
from residential customers, 1.0 MGD from commercial/industrial customers) and a flow 
equalized peak flow of 6.8 MGD. In 2013-2014, Wausau Paper will be completing a feasibility 
study to evaluate if any further expansions of their process operations will be made during the 
Planning Period. If such expansions are planned, additional capacity will need to be provided at 
the City’s treatment plant to treat the resulting additional wastewater flow.  
 
The City of Harrodsburg is currently in the process of completing a series of projects in the 
wastewater collection system to eliminate wet weather–induced overflows and other associated 
problems. Plans have been made to increase the capacity of a recently constructed pump station 
on the west side of town (Western Regional PS) and to install a new pump station on the east 
side of town (Corning Glass PS). These two projects will allow the City to continue with its 
strategy of diverting flows away from the older “downtown” portion of the collection system 
which lacks capacity to handle such flow during wet weather periods. The City is also in the 
process of performing a series of sewer cleaning and rehabilitation projects in the “downtown” 
area and in several out-lying neighborhoods. One such project includes cleaning the main sewer 
interceptor that conveys wastewater from the “downtown” area to the treatment plant. These 
projects are expected to further reduce the number of overflows that have taken place in the 
collection system during peak wet weather periods. 
 
The City also has a series of treatment plant improvement projects underway. Several of these 
projects will improve plant operation and performance by replacing equipment items that have 
exceeded their operating lives. One such project is the replacement of the two plant influent 
screw pumps with two new pumps, sized to ensure that pumping capacity for peak flow 
conditions is provided in the event that one of the pumps is out of operation. Another project is 
the provision of a belt filter press that will more reliably dewater waste sludge prior to landfill 
disposal, as compared to the previous practice of using sand drying beds to remove excess water 
from the sludge prior to landfill disposal.  
 
All of these on-going collection system and treatment plant projects are described in this Plan as 
part of the first phase of improvements planned by the City for its wastewater system. This phase 
is underway at this writing and is scheduled to be completed by the end of Phase 1 (Year 0 to 2) 
of the Planning Period.  
 
This Plan includes additional projects that are scheduled for completion during Phase 2 (Year 3 to 
10) and Phase 3 (Year 11 to 20). The Phase 2 and Phase 3 projects are described in the following 
section of this chapter.  
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Recommended Plan 
 
This Regional Wastewater Facilities Plan includes a series of projects built in two phases in the 
wastewater collection system, which will provide increased conveyance capacity for current and 
future wastewater flows from customers within the Planning Area, as well as from MCSD 
customers that are anticipated to be served by the City’s wastewater system during the Planning 
Period. Many of these projects are included in this Plan as a continuation of the City’s on-going 
strategy to eliminate historic wet weather-induced overflows and bypasses within the collection 
system.  
 
The Recommended Plan also calls for the construction of projects built in three phases at the 
wastewater treatment plant, which will provide increased treatment capacity while also meeting 
more stringent discharge limitations that are expected to become effective during the Planning 
Period. After considering four alternatives for upgrading and expanding the plant (including a No 
Action Alternative and an Alternative for Optimizing of the Existing Facilities), two viable 
alternatives for a regionalized treatment plant using secondary treatment technologies to 
replace the existing Rotating Biological Contactors (RBCs) were evaluated from a monetary 
(present worth) and non-monetary standpoint. These two alternatives included modifications to 
or replacement of several existing plant components, either due to age, lack of compatibility with 
the new secondary treatment technology, or the need for improved safety and treatment 
effectiveness.  
 
The continued use of the existing RBC system was not considered as a viable approach for the 
future requirements of the City’s treatment plant due to concerns related to their long history of 
structural and mechanical component parts failures and due to their inability to reliably treat 
wastewater to the levels needed to comply with anticipated future stringent discharge permit 
limitations, especially for nutrients such as Nitrogen and Phosphorus. These concerns have 
caused the RBC process to fall out of favor nationwide as a viable secondary treatment process.  
 
The Recommended Plan calls for replacing the RBC system with oxidation ditches that can be 
later modified to provide for improved removal levels of biological nutrients (primarily 
Phosphorus and Nitrogen) than are currently provided in order to achieve a plant effluent that is 
within the anticipated limitations of a more stringent discharge permit that is expected to be 
issued at some point during the latter portion of the Planning Period.  
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The following is a list of improvements that are included in the Recommended Plan for the 
wastewater collection system. These projects will be completed in Phase 1 (Year 0 to 2) or Phase 
2 (Year 3 to 10) of the Planning Period. 
 

• Phase 1 Wastewater Collection System Projects: 
 

o Continue with the on-going planned projects for cleaning and 
rehabilitation of sewers to eliminate wet weather induced overflows. 
These projects are the last significant sewer rehabilitation projects planned 
by the City to eliminate overflows and bypasses in the older “downtown” 
portion of the existing collection system. The first of these projects was bid 
for construction in November 2012 at a cost of $260,185 and is scheduled 
for completion in 2013. This includes replacement and repair of collector 
lines and manholes in Greenville Street, College Street and Cherokee 
Heights, and cleaning of the main interceptor sewer that conveys 
wastewater to the treatment plant.  

 
o The second sewer rehabilitation project includes cleaning, video inspection 

and rehabilitation of collector lines in the Blue Ridge, Cardwell, Green 
Acres and Brentwood neighborhoods. This project has an estimated 
project cost of $576,000 (2011 dollars, per the KIA Clean Water Project 
Profile). Bidding for construction of this project is scheduled for mid- to 
late-2013 if funds are available. In 2013 dollars, the estimated project cost 
is $647,000. 
 

o Increase the capacity of the Western Regional Pump Station by adding two 
more submersible pumps each with a capacity of 1,680 GPM at 63 feet 
TDH, thus providing a total of four pumps of equal capacity. This will 
ensure sufficient capacity for flows that are conveyed from the Corning 
Pump Station (discussed below) and future customers along U.S. 127 
bypass on the eastern side of town. If a U.S 127 bypass is provided on the 
west side of town, this pump station upgrade will also provide capacity to 
handle these flows. This project has an estimated project cost of $428,640 
(in 2011 dollars, per KIA Clean Water Project Profile) and is scheduled for 
construction in late-2013 if funds are available. In 2013 dollars, the 
estimated project cost is $482,000. 
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• Phase 2 Wastewater Collection System Projects: 
 

o Construct a new pump station (known as the new Corning Glass Pump 
Station) on the east side of town, and a force main from the new pump 
station along the southeastern perimeter of the City, to a manhole on 
the southwest interceptor. This project will remove flows currently 
discharged to the “downtown” part of the collection system that are 
contributed by Corning Glass and the other residential, commercial and 
industrial customers in the east part of town, further protecting the 
“downtown” portion of the collection system from overloading during 
wet weather periods.  Flows will be conveyed to the southwest 
interceptor, and from that point via the Western Regional Pump 
Station and its force main to the treatment plant. This project was 
estimated to cost $810,000 (in 2011 dollars, per the KIA Clean Water 
Project Profile). In 2013 dollars, the estimated project cost of this 
project is $910,500. 
 

o Provide sewer service to two currently unsewered areas, Riverview 
Estates and Fountaine Trace.  This will eliminate on-site systems from 
approximately 140 homes in the City’s Planning Area. A KIA Clean 
Water Project Profile has not been developed for this project at this 
writing. For planning purposes, this project has an estimated project 
cost of $400,000 in 2013 dollars. 
 

o Plan for the connection of a force main (constructed by MCSD) from a 
pump station located in the Salvisa or McAfee area to a point that 
connects to the 27-inch treatment plant influent sewer. This force main 
was described in the MCSD RWFP as part of a larger $10,141,000 
project (2006 dollars, per the MCSD RWFP) to be funded by MCSD. The 
2013 project cost estimate for this project is unknown. Funding for this 
project will be the responsibility of MCSD. 

 
o Plan for the connection of a gravity sewer (constructed by MCSD) from 

the Stringtown area that connects to the Harrodsburg collection 
system at a manhole in the northeast part of the City. This project was 
described in the MCSD RWFP as part of a larger $2,210,000 project 
(2006 dollars, per the MCSD RWFP) to be funded by MCSD. The 2013 
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project cost estimate for this project is unknown. Funding for this 
project will be the responsibility of MCSD. 

 
• Phase 3 Wastewater Collection System Projects: 

 
o No projects are planned for this phase. The City will continue to 

monitor the operation of the collection system, especially during wet 
weather periods, to determine if further projects are needed to 
eliminate overflows and other similar problems. If such problems are 
found to occur, the City will provide funding for required 
improvements to eliminate such problems.  
 

The following is a list of improvements that are included in the Recommended Plan for the 
wastewater treatment plant These projects will be completed in either Phase 1 (Year 0-to 2), 
Phase 2 (Year 3 to 10) or Phase 3 (Year 11 to 20) of the Planning Period.. 
  

• Phase 1 Wastewater Treatment Plant Projects:  
 
The following projects are needed to either replace aged equipment that is 
currently operating inefficiently or to improve the performance of the 
treatment plant. These projects will allow the plant to operate more 
effectively until additional improvements are made in Phase 2. The plant’s 
current treatment capacity (2.68 MGD design average daily flow rate, 5.28 
MGD design peak flow rate) will be maintained by these Phase 1 
improvements. These projects have an estimated project cost (2013 
dollars) of $3,723,000. 
 
o Replace the influent screw pumps with new screw pumping equipment 

equal in capacity to the existing pumps (5.28 MGD), in the existing 
structure. However, based on their variable output design, they are 
each capable of pumping as much as 10 MGD according to the 
equipment manufacturer. 

o Replace the mechanically cleaned screen with a new screen of the 
same capacity (5.28 MGD) in the existing screen channel. A 
press/washer will be provided to dewater the screenings prior to 
landfill disposal. Also provide a new plant influent sampler and flow 
meter. 
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o Replace the existing digester heat exchanger and associated piping for 
the sludge digestion facilities with a new boiler in a new building.  

o Build a new 2,400 SF Sludge Processing Building to house a belt filter 
press for dewatering of anaerobically digested sludge, with associated 
feed pumps, polymer conditioning system, backwash system and cake 
conveyor. Dewatered sludge will continue to be disposed as dry cake in 
a landfill. The existing sludge storage lagoon and most of the existing 
sludge drying beds will be kept as reserve sludge holding and 
dewatering facilities. 

o Install a plant-wide Supervisory Control and Data Acquisition (SCADA) 
system to monitor plant performance and control key process 
operations.  

o Complete site work and pavement improvements, as needed, to 
support the above projects.  

 
• Phase 2 Wastewater Treatment Plant Projects:  

 
The following projects are needed to increase the plant’s treatment 
capacity to match the design average daily flow rate of 3.5 MGD and a flow 
equalized peak flow rate of 6.8 MGD, while also achieving the reduction of 
pollutants that are anticipated to be required in the plant’s future 
discharge permit that will be in effect during Phase 2. The estimated 
project cost (in 2013 dollars) for these projects is $21,342,453.  
 
o Divert the discharge from the Plant Influent Screw Pump Station to a 

new 3,300 SF Preliminary Treatment Building to house two 
mechanically cleaned bar screens and a manually cleaned bar rack, two 
vortex-type grit chambers and two grit classifier/dewatering units. 
These processes will be designed for a flow equalized peak flow rate of 
6.8 MGD. The mechanically cleaned screen provided in the 0-2 year 
phase would be relocated to this building in this phase.  

o Relocate the influent sampling location to a point on the downstream 
side of the screens in the Preliminary Treatment Building. Relocate the 
influent sampler to this building.  

o Replace the influent flow meter with a new flow meter vault on the 
downstream side of the Preliminary Treatment Building to measure 
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plant influent flow. Use this reading to serve as the plant influent flow 
record and to control flow-dependent plant processes.  

o Construct a submersible pump station to convey in-plant drainage and 
recycle flows to a point on the downstream side of the influent flow 
meter. 

o Abandon the existing Primary Settling Tanks, RBC Basins and Final 
Clarifiers. These process units will be replaced with a new secondary 
treatment process designed for a flow equalized peak flow rate of 6.8 
MGD, employing two Oxidation Ditches. These Oxidation Ditches will 
be configured for the future (Phase 3) addition of upstream Anaerobic 
and Anoxic stages to provide biological nutrient removal (to meet 
future Total Nitrogen and Total Phosphorus effluent limitations that 
are anticipated to be included in the plant’s discharge permit in Phase 
2 or Phase 3). Two new Final Clarifiers, a new Return Activated 
Sludge/Waste Activated Sludge Pump Station and a new Scum Pump 
Station are included with this process. Primary settling will not be 
required since the effluent from preliminary treatment will be directly 
conveyed to the new Oxidation Ditches. 

o Replace the existing chlorination/de-chlorination plant effluent 
disinfection facilities with ultraviolet disinfection facilities capable of 
disinfecting a flow equalized peak flow rate of 6.8 MGD. Convert the 
existing Chlorination Building to house a plant effluent sampler, the UV 
system electrical and control equipment and a new Non-Potable Water 
pumping system.  

o Replace the existing plant effluent Parshall flume with a new Parshall 
flume, and connect its discharge to the existing cascade aeration ladder 
and plant outfall. 

o Abandon the existing gravity sludge thickener. Provide two new 
Aerated Sludge Holding Tanks to store the waste activated sludge prior 
to dewatering and off-site landfill disposal. Add an extension to the 
existing Digestion Control Building to house the aeration and mixing 
equipment for the new tanks. Discontinue use of the anaerobic sludge 
digestion system. 

o Upgrade the plant electrical and control systems, including provision of 
a generator for use as a secondary source of power for emergency 
conditions and expand the plant SCADA system to automate and 
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monitor plant operations. Replace major electrical panels and 
distribution system components as needed.  

o Provide yard plant piping systems, site drainage/grading, roads, yard 
lighting and other site work as needed. 

 
• Phase 3 Wastewater Treatment Plant Projects: 

 
The following projects will allow the plant to continue treating an average 
design flow rate of 3.5 MGD and a flow equalized peak flow rate of 6.8 
MGD during Phase 3, while also providing treatment capability to meet 
more stringent discharge permit effluent limitations and to provide 
additional waste sludge storage and dewatering capacity. These projects 
have an estimated project cost (2013 dollars) of $4,253,516. 
 
o Construct the Anoxic and Anaerobic Stages on the upstream side of 

each Oxidation Ditch. These stages will allow the plant to provide 
biological nutrient removal in order to meet the plant’s anticipated 
discharge permit limitations for total phosphorus (TP) and total 
nitrogen (TN) that are expected to be in effect by Phase 3. 

o Convert the existing anaerobic digesters to aerated sludge holding 
tanks. This includes renovating the existing digester control building to 
house similar pumping, aeration, HVAC and electrical equipment as 
provided in Phase 2 for the first two aerated sludge holding tanks.  

o Install a second belt filter press and associated equipment in the 
Sludge Processing Building built in Phase 1. With two presses available 
for operation, the existing sludge lagoon and sludge drying beds may 
be removed from operation. Continue to landfill the dewatered sludge 
cake. 

 
The following Phase 3 projects would be required at the treatment plant 
only if Wausau Paper completes another process expansion during the 
Planning Period, similar to the expansion that Wausau completed in 2012. 
These projects are identified as Phase 3 projects to list them separately 
from the projects listed above, however the construction of these projects 
could be required in Phase 2 if Wausau Paper expands its process 
operations earlier than anticipated. Since the project cost for these 
projects is a function of the process wastewater flow received from 
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Wausau Paper, the cost will be estimated if and when the need for these 
projects is confirmed. 

 
o Provide additional equalization basin capacity to receive and store 

Wausau Paper’s additional process wastewater before it is discharged 
to the plant for treatment. This will require either the expansion of 
the existing lagoon that is currently used to equalize Wausau Paper’s 
wastewater or the conversion of the unused portion of Tertiary 
Lagoon 1 to store the additional flow. 

o Construct additional preliminary and secondary treatment facilities, 
increase the capacity of the effluent disinfection system, and provide 
additional sludge holding and dewatering capacity for the added flow 
that is contributed by Wausau Paper.   

o Install additional yard piping, electrical and control system equipment 
and other plant components as needed.  

 
Summary of Estimated Project Costs (in 2013 Dollars) for the Recommended Plan 
 
The estimated Project Costs for the Recommended Plan: 

 
• Phase 1 Wastewater Collection System Projects   $1,547,500 
• Phase 1 Wastewater Treatment Plant Projects   $3,723,000 

Sub-Total  $5,270,500 
 

• Phase 2 Wastewater Collection System Projects   $  1,310,500 
• Phase 2 Wastewater Treatment Plant Projects   $21,342,500 

Sub-Total  $22,653,000 
 

• Phase 3 Wastewater Collection System Projects  $               0 
• Phase 3 Wastewater Treatment Plant Projects  $4,253,500 

Sub-Total  $4,253,500 
 

  Total Estimated Project Costs, Phases 1, 2 and 3  $32,176,000 
 
These Project Costs include estimated construction, engineering, administrative and legal costs, 
expressed in 2013 dollars.  



City of Harrodsburg, Kentucky 
Regional Wastewater Facilities Plan, 2013 
------------------------------------------------------------------------------------------------------------------------------------------ 
 

Page 1-12 
 

Environmental Impacts 
 
Correspondence was exchanged with various state and federal agencies that relate to potential 
adverse impacts of the Recommended Plan. The responses from these agencies indicate that the 
Recommended Plan does not have a negative impact on surface and groundwater, threatened or 
endangered species, air quality, floodplains and wetlands, historical or archaeological sites, 
important prime farmland, or any other applicable environmentally sensitive areas. The 
implementation of the projects in the Recommended Plan will have a positive impact on water 
quality in Town Creek and the Salt River.  
 
Institutional Structure 
 
There are no changes required to the existing institutional structure of the City of Harrodsburg as 
a result of the Recommended Plan. The City and MCSD have an agreement that defines the 
respective areas of Mercer County for which each is to provide wastewater service. Other than a 
revised user charge system for paying debt service and the annual operating and maintenance 
costs for the Recommended Plan, no new ordinances or regulations are needed to implement 
the Recommended Plan.  
 
Funding Plan 
 
A preliminary funding plan has been prepared for the Recommended Plan. This includes an 
assessment of potential funding sources and preliminary estimates of potential user rates. This 
funding plan is based on the estimated project costs and annual operating and maintenance 
costs of the projects in this Plan. These costs are then evaluated against a combination of funding 
options (i.e., grants and loans) to provide estimated annual debt service and annual O & M costs 
that must be paid by the wastewater system customers as monthly sewer service rates. It should 
be noted that the calculations presented in the funding plan are preliminary and will require 
revision once the actual construction costs are known (from contractor’s bids for the projects in 
this Plan) and the amounts and availability of grants and loans have been confirmed.  Therefore, 
this information is presented to provide a preliminary order of magnitude for sewer service rates, 
and the City will need to conduct a separate User Charge Study to determine the actual rates 
needed to pay for the Recommended Plan.  
 
The City’s expenses for the wastewater system in Fiscal Year 2012 (FY12) were $1,363,534. This 
included historic debt service for loans and bonds to pay for previous projects, the O&M costs for 
the treatment and collection facilities, and other recurring costs such as administrative, general 
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and customer accounts expenses, insurance and other related costs. In FY12 the City received 
$1,434,103 in revenue from customers of the wastewater system. Most of the revenue 
($1,304,725) was received as sewer service charges and the balance was from sewer taps, sewer 
surcharges, penalties and other charges.  
 
The Phase 1 projects will increase the City’s annual expenses for the wastewater system to an 
estimated $1,596,364. This includes the historic debt service for previous projects and the new 
debt service to re-pay loans for the construction of the Phase 1 projects, as well as the increased 
O&M and recurring annual costs for the wastewater system. Under a new monthly sewer service 
rate schedule that the City adopted in October 2011, the City is expected to receive an estimated 
$2,487,000 in annual revenue by the time the Phase 1 projects are completed.  
 
The City is expected to receive an estimated annual revenue of $2,563,000 by the time the Phase 
2 projects are completed in 2017 under the October 2011 rate schedule. Two funding scenarios 
were evaluated for the Phase 2 projects: Scenario 1 in which all funding is by loans only and 
Scenario 2 in which a combination of grants and loans is used to pay for the projects. Under 
Scenario 1, the City’s annual expenses for the wastewater system is expected to increase to 
$3,122,309, which indicates that an 21.8% rate increase is needed in 2017 to make up the deficit. 
Under Scenario 2, the City’s annual expenses for the wastewater system will increase to an 
estimated $2,854,516, indicating that a 11.4% rate increase in 2017 will be needed.  
 
Phase 3 projects have an estimated cost of $4,253,516.  It is projected that Phase 3 projects 
would be implemented during the 2024 to 2032 planning period time frame.  It is anticipated 
that new debt service associated with the Phase 3 projects would have a minor effect of the 
proposed rates previously suggested for Phase 2.  Due to the somewhat uncertain scope and 
schedule of Phase 3 projects, a detailed analysis of those future projects and their associated 
revenue, expenses and projected funding is not included in this study. 
 
To more accurately calculate the actual sewer service rates needed to pay for Phases 2 and 3 of 
the Recommended Plan, the City will conduct a User Charge Study. This study will be based on 
actual construction bids and more accurately developed project cost estimates for the projects in 
this Plan, and will take into account the grants and loans (and applicable interest rates) that are 
available at the time these Phases are initiated. 
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Schedule for Implementation 
 
The schedule for implementation of the Recommended Plan is a function of a number of factors, 
such as the timing of approval of this Regional Facilities Plan by the KDOW, the dates when funds 
are secured for the projects within this plan, and the respective dates for completion of design 
and construction for the projects.  
 
At the time that this Regional Facilities Plan was prepared, these dates were not known. 
However, for the purpose of this Plan, the preliminary schedule in the following table has been 
developed. It should be noted that the design and construction of some of the Phase 1 projects 
are already in progress, therefore this schedule focuses on tasks that remain to be completed 
upon approval of this Plan. This schedule is subject to revision over time as the estimated dates 
of the aforementioned factors are updated. 
 

Preliminary Implementation Schedule for  
Harrodsburg Regional Wastewater Facilities Plan 

 
Estimated Date  Event 
September 2013  Public Hearing for Plan, Approval of Plan by City of Harrodsburg 
October 2013   Submit Plan to KDOW for Review and Comment 
October 2013 Begin Construction of Phase 1 Wastewater Treatment Plant Project 
 
January 2014   Approval of Plan by KDOW 
July 2014   Initiate Design of Phase 2 Projects 
October 2014   Complete Construction of all Phase 1 Projects 
 
July 2015   Complete Design of Phase 2 Projects 
September 2015  Advertisement for Bids for Phase 2 Projects 
October 2015   Receipt of Bids, Securing of Funds for Phase 2 Projects 
December 2015  Award of Construction for Phase 2 Projects 
 
August 2016   Complete Construction of Phase 2 Collection System Projects 
 
September 2017  Complete Construction of Phase 2 Wastewater Plant Projects 
 
2023    Design & Bidding for Phase 3 Projects 

2024    Construction of Phase 3 Projects 
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Chapter 2: STATEMENT OF PURPOSE AND NEED 

 
Introduction 
 
At regular intervals, it is necessary to update a wastewater facilities plan to account for changes 
that have occurred within the plan’s Planning Area. It is the purpose of this Regional Facilities 
Plan to develop a recommended course of action for wastewater service for Harrodsburg and 
its wastewater system customers for the period of 2012 to 2032. This Plan replaces the 
previously prepared 1977 Wastewater Facilities Plan and 2000 Plan Update. 
 
Purpose and Need 
 
This Plan is needed for the following reasons: 
 

• It has been more than ten years since the previous plan was prepared and significant 
changes have taken place with respect to the entities that are responsible for 
wastewater service in southeastern Mercer County. 

• The Harrodsburg Wastewater Planning Area boundary was altered when the MCSD 
Regional Wastewater Facilities Plan (RWFP) was approved in 2007. MCSD has taken 
responsibility for wastewater service to customers in all of Mercer County, except for 
Harrodsburg.  

• The MCSD RWFP called for MCSD to convey wastewater from its customers in Mercer 
County to the Harrodsburg wastewater facilities so that these flows can be treated at 
the Harrodsburg regional wastewater treatment plant. The Harrodsburg wastewater 
collection system was not designed to handle such additional flows without associated 
impacts – especially during wet weather periods. Coordination with MCSD is needed to 
ensure that MCSD’s wastewater can be routed either directly to the Harrodsburg 
treatment plant or to portions of the Harrodsburg collection system that can effectively 
convey the combined City/MCSD flow without resulting in overflows or other problems 
in the City’s collection system.  

• In late 2012, MCSD began discussions with the City of Danville to evaluate the feasibility 
of routing wastewater from Burgin and other small communities along Herrington Lake 
to Danville, rather than to Harrodsburg as initially planned in the MCSD RWFP and 
approved by KDOW in 2007. If this change is approved by all concerned parties, 
including KDOW, the result would reduce the future wastewater flow to be handled by 
the Harrodsburg wastewater collection and treatment facilities. In early 2013, these 
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discussions between MCSD and the City of Danville continued to move forward and it is 
expected that this change will be approved by all concerned parties during 2013. On 
that basis, this Wastewater Facilities Plan needs to take this change into account.  

• Wastewater contributed by residential, industrial and commercial customers within the 
Planning Area, and from MCSD customers, is projected to increase during the next 20 
years. Flows to the Harrodsburg treatment plant are expected to surpass the plant’s 
current capacity within the next five years. An evaluation of options to increase the 
plant’s capacity is needed to ensure that the plant can effectively serve the region for at 
least the next 20 years.  

• The existing Harrodsburg wastewater treatment plant, built in 1981 as a regional 
wastewater treatment facility, includes several treatment components that have 
reached the end of their useful life and/or can no longer be efficiently operated or 
effectively maintained so that the treated wastewater will consistently comply with the 
plant’s KPDES discharge permit in the future. One such problem is the use of Rotating 
Biological Contactors (RBCs) for secondary treatment, a technology that is no longer 
supported by equipment manufacturers and has fallen out of favor for expansions of 
treatment facilities throughout the country. If the existing plant continues to operate 
without significant alteration, water quality and public health may be impaired. 
Alternative treatment measures need to be evaluated in this Plan to ensure that the 
plant meets its current and future permitted pollutant discharge limitations.  

• One of Harrodsburg’s major industrial water users and wastewater dischargers, Wausau 
Paper, completed a significant expansion of its production facilities in 2012, requiring 
the construction of its own dedicated process wastewater pre-treatment facility, 
pumping station and force main to convey wastewater to the City’s treatment plant, 
where a flow equalization/cooling lagoon was provided. The average daily discharge 
from Wausau of 600,000 to 700,000 gallons per day began in December 2012, which has 
increased the treatment plant’s daily average throughput to approximately 2.2 ± MGD. 
Wausau will be completing a feasibility study in 2013-14 that will evaluate further 
expansion options. A plan is needed to ensure that the City’s treatment facility can 
accommodate these potential additional hydraulic loads.  

 
This Plan includes assessments of on-going problems, projections of future wastewater 
collection and treatment needs, evaluations of alternatives to resolve these issues, and 
estimates of costs for construction projects. A recommended alternative is provided to serve as 
the planned approach for the next 20 years of wastewater service for Harrodsburg and its 
wastewater system customers. The input from several state and federal agencies has been 
taken into account related to the Plan’s impact on social, historical, archaeological and 
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environmental resources. Public participation in the development of this Plan was included to 
ensure that those being served by the recommended alternative understand the financial 
consequences and environmental impacts of the improvements. A funding plan and 
implementation schedule is included in this Plan to provide estimates for increases in customer 
sewer use charges for each phase of construction of the recommended plan.  
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Chapter 3: PHYSICAL CHARACTERISTICS OF THE PLANNING AREA 

This chapter delineates the Planning Area boundaries and describes key topographic, 
geographic, and natural and man-made features of the area.  
 
Planning Area and Service Area Boundaries 
 
The original Wastewater Facilities Plan for the Harrodsburg Planning Area was completed in 
1977 by Howard K. Bell, (Consulting Engineers, of Lexington, KY).  The Planning Area in that Plan 
included 46.3 square miles of urban and rural area in southeastern Mercer County, 
encompassing Harrodsburg and Burgin and surrounding land. The Planning Area was 
designated by the Kentucky Department for Natural Resources and Environmental Protection 
(now the Kentucky Division of Water or KDOW) and the US Environmental Protection Agency. 
The recommended plan from that Plan was the construction of a 3.0 MGD wastewater 
treatment plant in Harrodsburg with a 0.95 MG flow equalization basin to serve a projected 
year 2000 population of 13,741. An old plant was to be abandoned upon completion of the new 
plant. In addition, projects were planned for the construction of sewers in unsewered areas, the 
rehabilitation of existing sewers to reduce infiltration and inflow, and the construction of a new 
trunk sewer from the City’s old plant (to be abandoned) to the new treatment facility. A sewer 
system and separate 0.15 MGD treatment facility were planned at that time for the City of 
Burgin, located in the eastern part of the Planning Area.  
 
The construction of the planned projects moved forward in phases, based on the availability of 
funds. The new Harrodsburg wastewater treatment plant was completed in 1981 and began 
serving the area as a regional treatment plant, with a permitted daily average flow capacity of 
2.68 MGD and with 4.32 MG of storage capacity in flow equalization basins. The old plant was 
abandoned soon thereafter, and improvements were made to the wastewater collection 
system.  The Burgin collection system and plant was not built due to lack of sufficient funds. 
 
A Wastewater Facilities Plan Update was prepared in 2000 for the City of Harrodsburg by GRW 
Engineers, Inc., of Lexington, KY. A 62.0 square mile Planning Area was jointly decided upon by 
the City’s planning committee, representatives of the City’s consulting engineering firm (GRW 
Engineers, Inc.) and staff from the Planning Section of the Kentucky Division of Water. This 
Planning Area encompassed the City of Harrodsburg and the area surrounding the City to the 
north, west, south and east, including the City of Burgin and the area to the east of Burgin to 
Herrington Lake.  
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The intent of the 2000 Plan Update was to replace the 1977 Facilities Plan (by then, more than 
20 years old) with a revised plan to address the future wastewater collection and treatment 
needs of the Planning Area as well as to address problems with overflows and bypasses of 
wastewater in the collection system and operating problems at the treatment plant, as 
presented in an Agreed Order issued on September 23, 1998 by the State of Kentucky. The 
2000 Plan Update presented recommendations for resolving the items in the Agreed Order. The 
requirements of the Agreed Order were met by the City and approved by the KDOW on 
November 27, 2002. 
 
In 2005, the Mercer County Sanitation District (MCSD) was formed to serve residents of Mercer 
County outside of Harrodsburg. In November 2006, a Regional Wastewater Facilities Plan 
(RWFP) was prepared for MCSD by Strand Associates, Inc., recommending collection and 
treatment facilities for the MCSD customers for the Planning Period of 2006-2026. That plan 
identified the MCSD Planning Area as all of Mercer County except for an area surrounding 
Harrodsburg. The Harrodsburg Planning Area boundaries were reduced from those in the 2000 
Harrodsburg Facilities Plan Update. The KDOW approved the MCSD RWFP in November 2007. 
 
The MCSD RWFP Planning Area was sub-divided into six service areas: Brightleaf, Burgin, 
McAfee, Stringtown, Salvisa, and Herrington Lake. The RWFP recommended that each service 
area be provided with a wastewater collection system. Conventional gravity sewers were 
recommended for Brightleaf, Stringtown, and McAfee. Individual grinder pump stations at each 
residence and a low pressure force main system were recommended for Burgin, Salvisa and 
Herrington Lake. Each service area’s sewer system was to be constructed in phases, with 
projects beginning in 2006 and continuing for the following 20 years. All existing package 
treatment plants were to be phased out of service, with the wastewater from these facilities 
collected as part of the total flow in that service area. No new treatment facilities were 
recommended for these service areas, instead all wastewater from these six service areas was 
to be pumped directly to the Harrodsburg treatment plant, with the exception of a trunk sewer 
from the Stringtown area that was to convey wastewater by gravity first into the Harrodsburg 
wastewater collection system and then via Harrodsburg’s collection system to the plant. 
 
In the first two years of the MCSD RWFP (2006-2008), the Brightleaf area, the Burgin area and a 
portion of the McAfee area were to be served by new collection systems and new pump 
stations discharging to the Harrodsburg plant. Between 5-10 years (2011 to 2016), other sewers 
and pump stations were to be built to convey wastewater from the remaining part of the 
McAfee area and from the Salvisa area to the Harrodsburg plant, and wastewater from the 
Stringtown area was to be connected into the Harrodsburg collection system. The third phase 
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of the RWFP, to be completed by 2026, included pump stations from the Herrington Lake area 
to convey wastewater to Burgin, where it would be combined with Burgin’s wastewater and re-
pumped to Harrodsburg. By the end of the MCSD planning period (2026) the RWFP indicated 
that approximately 9,650 people would be served by the Harrodsburg wastewater facilities, 
contributing an average daily flow of 0.93 MGD.  
 
Within the City’s Corporate Limits, Harrodsburg currently provides wastewater service to 
approximately 4,000 residential, commercial and industrial customers. The City also currently 
accepts wastewater from MCSD, which discharges wastewater to the City’s collection system 
from a pump station operated by MCSD on the south side of the City. This pump station 
conveys wastewater from the Brightleaf service area, where a collection system and four 
package treatment plants had been previously operated by MCSD.  These plants were taken out 
of operation once the pump station was put into service, consistent with Phase 1 of the MCSD 
RWFP. It is not known if any measures were taken to reduce wet weather flows in the collection 
system.  
 
In late 2012 and early 2013, meetings were held between MCSD and the City of Danville with 
the intent of conveying a portion of the MCSD wastewater to Danville. Under this approach, 
MCSD will amend its RWFP to indicate that sewer service will be provided for its residential 
customers in Burgin and the communities along Herrington Lake, with conveyance of this 
wastewater to Danville instead of to Harrodsburg. Based on the population projections 
presented in the MCSD RWFP, this approach would reduce the MCSD residential customers 
served by Harrodsburg in 2026 to 5,094, with an associated average daily 2026 wastewater flow 
of 0.51 MGD.  
 
Exhibit 3-1 indicates the current Harrodsburg Planning Area that was approved by the 
Harrodsburg City Council and the KDOW in conjunction with the approval of the MCSD RWFP.  
On that basis, this Harrodsburg Wastewater Regional Facilities Plan will be based on the 
Harrodsburg Planning Area that was agreed to when the MCSD RWFP was approved. The 
above-discussed reduction of MCSD residential customers to be served by Harrodsburg will also 
be used as the basis for this Plan.  
             
Exhibit 3-2 indicates the existing Harrodsburg wastewater collection system, the locations of 
the City’s treatment plant, the wastewater pump stations in the City, and the location of the 
pumping station that is currently operated by MCSD. A larger version of this exhibit is provided 
in Appendix 1. 
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Water Treatment Plant and Distribution System 
 
The City of Harrodsburg owns and operates a water treatment plant and a water distribution 
system that serves customers within Harrodsburg and supplies water to the Mercer County 
Water District, the Lake Village Water Association, and the Burgin Water Department. Each of 
the latter three entities purchases water from Harrodsburg and distributes it to their own 
customers. The Harrodsburg Water Treatment Plant, which provides a treatment capacity of 
6.0 MGD, receives its raw water supply from the Kentucky River and is located in northern 
Mercer County. The treated water is pumped to Harrodsburg where it is circulated via a 
distribution system consisting of water mains and water storage tanks. The locations of the 
major water system facilities are shown on Exhibit 3-3. There are no municipal groundwater 
supply or wellhead protection areas in the Harrodsburg Wastewater Planning Area.  
 
Topographical and Geographical Features 
 
Harrodsburg is located in south central Mercer County at the intersection of U.S. 127 and U.S. 
68. Harrodsburg is the county seat and is the oldest permanent English settlement west of the 
Allegheny Mountains. It is a fourth class city and operates as a Mayor/City Commission form of 
local government. One of the commissioners serves as the water/sewer commissioner whose 
actions are subject to ratification by the full City Commission.  
 
Exhibit 3-4 is a “seven and one-half minute” USGS topographic map of the area. The topography 
of the Planning Area is gently to moderately rolling upland with broad, flat valleys. Elevations 
range from 483 feet in the north end of Mercer County at the downstream end of the Kentucky 
River to almost 950 feet on hilltops to the southwest side of the county. The county is drained 
generally to the north by the Chaplin River, Salt River, Dix River and Kentucky River. There is 
some underground drainage where limestone predominates.  
 
Karst topography is common in Mercer County due to underlying areas of limestone bedrock. 
This presents concerns for development due to sinkhole formation and flooding, overburden 
collapse and groundwater contamination.  
 
The Planning Area is located in the Eden Shale Belt subdivision of the Bluegrass Physiological 
Region. This region is composed of banks of dissected hills, and shale belt is characterized by 
sharp, irregular ridges and narrow valleys.  
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The Planning Area is underlain by rocks of Middle Ordovician age which are some of the oldest 
exposed rocks in Kentucky. The three formations that predominate are the Cynthiana 
Formation, the Lexington Group, and the High Bridge Group. The Cynthiana Formation is 
exposed in the western half of Mercer County. 
 
Additional discussion of topography, geology as well as soils, wetlands and floodplains is 
provided in Chapter 5 of this Plan. 
 
Land Use 
 
An understanding of current and projected land use is important in wastewater system 
planning in order to analyze the anticipated wastewater flows that are expected to be received 
by the collection system and treatment plant. The most significant land use category for 
wastewater system planning is residential land use because, in most communities, residential 
wastewater discharge to the collection system is the majority of flow in the community. Flow 
from industries, commercial establishments, schools and other customers that use significant 
amounts of water generally comprise the remaining flow handled by a wastewater system. 
Knowing where residential areas, industries and other significant water users are located – and 
will be built in the future based on land use designations – is vital to properly planning for the 
capacity of the wastewater collection and treatment facilities. 
 
The majority of land use within the Harrodsburg Planning Area is residential and agricultural. 
Outside the Corporate Limits of Harrodsburg are pockets of housing density, primarily along 
major roadways such as U.S.127, U.S. 68, and State Highway 152.  Land use designations are 
governed by zoning regulations provided by the Greater Harrodsburg/Mercer County Planning 
and Zoning Commission. Exhibit 3-5 is the latest land use map developed by the Commission.  
 
A Comprehensive Plan for Harrodsburg and Mercer County was developed in 2003 by the 
Commission and adopted in 2004 by the City of Harrodsburg and the Mercer County Fiscal 
Court. Land use categories listed in the Comprehensive Plan included Residential (low density, 
medium density and high density), Commercial (Retail, Office Commercial, Service Commercial 
and Wholesale Commercial), Neighborhood Shopping Centers, Industrial, 
Public/Institutional/Recreational, and Agricultural/Open Space.  
 
The most intensive land use development has occurred in and around the population centers 
where the greatest demand for non-agricultural uses typically occur and on properties suitable 
for development where infrastructure (roads and utilities) are available. This has led to the 
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conversion of formerly used agricultural land for the development of residential subdivisions 
and strip commercial development along roadways within or near the Harrodsburg Corporate 
Limits where water and sewer are also available.   
 
Floodplains 
 
Floodplains are of significance to wastewater systems since it is common for sewers to convey 
wastewater to larger collection sewers and interceptor sewers located along the banks of 
streams. These sewers often convey the wastewater to treatment facilities that are also located 
along stream banks. During periods of flooding of low-lying areas, such sewers and treatment 
facilities are subject to flooding, which impairs their performance if flood protection is not 
provided. In planning wastewater system improvements, it is necessary to identify floodplains 
in order to avoid the costly need to provide flood protection for the system and plant.  
 
Flood hazard areas in the Planning Area are shown on Exhibit 3-6.  This exhibit indicates that 
the area along Town Creek in the north end of the City of Harrodsburg has been identified by 
the Federal Emergency Management Agency (FEMA) as being within the 100-year floodplain. 
The FEMA flood mapping indicates that the Harrodsburg treatment plant is located within the 
100-year floodplain. However, recent (2012) evaluations by the KDOW Floodplain Management 
Section have indicated that the area of the plant above elevation 827 (almost the entire plant 
site) is in fact located above the 100-year flood elevation. 
 
Future Service Areas and Major Industries 
 
The only future areas to be served by the Harrodsburg wastewater system (other than the 
service areas of MCSD that will discharge wastewater to Harrodsburg) will be the areas that lie 
between the Harrodsburg Corporate Limits and the Harrodsburg Planning Area boundary. 
Exhibit 3-5 indicates several low density and high density residential areas on the north, west 
and east sides of Harrodsburg, both within the Corporate Limits and just outside of the 
Corporate Limits, are expected to develop. The Harrodsburg-Mercer County Comprehensive 
Plan estimated that the City’s population would grow from 8,014 in 2000 to 9,787 by 2030, an 
increase of 1,773 people or 12.2 percent.  
 
In 2012 Wausau Paper, one of the City’s major industrial employers and wastewater 
dischargers, completed a major plant expansion that resulted in the continuous (24 hours/day, 
7 days/week) discharge of 600,000 to 700,000 gallons of process wastewater, beginning in 
December, 2012. This discharge is pumped by a dedicated pump station at the Wausau factory 
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directly to a flow equalization/cooling lagoon at the Harrodsburg treatment plant site, from 
which it is then discharged at a controlled rate to the plant for treatment in conjunction with 
other wastewater received at the plant via its main influent sewer. Preliminary discussions with 
Wausau Paper have indicated that a feasibility study will be completed by Wausau in 2013 to 
evaluate the possibility of future process expansions at their plant, which could produce a 
significant additional process wastewater discharge to the City’s treatment plant. If this study 
indicates that another expansion of Wausau’s operations is anticipated within the Planning 
Period, this Facilities Plan may need to be amended to address the additional storage and 
treatment capacity required at the City’s treatment plant.  
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Chapter 4: SOCIOECONOMIC CHARACTERISTICS OF THE PLANNING AREA 

Introduction 
 
This chapter reviews the current population trends in the Harrodsburg Wastewater Planning 
Area and summarizes future population projections for the Planning Period of 2012 to 2032. 
The current socioeconomic conditions, labor force, income and poverty conditions are also 
presented. 
 
Population Trends 
 
Population trends have been developed based on census data for Mercer County and 
Harrodsburg, as well as forecasts from the Kentucky State Data Center (KSDC). Table 4-1 
includes historic population data and projected population forecasts for Mercer County, 
Harrodsburg and the Planning Area.  
 
The Mercer County population forecasts for 2020 through 2040 were taken from 2012 data 
published by the KSDC, using historic census data through 2010. The KSDC does not provide 
population forecasts for cities. However, since 1960, the City’s population has consistently 
averaged 38% to 42% of the county’s population. In 2010, the City’s population of 8,340 was 
39.1% of the county’s population. On that basis, the population projections for the City of 
Harrodsburg are based the 40% of the KSDC projections for the county. In Table 4-1, these 
projections are shown in the column for the population served within the current Corporate 
Limits of the City of Harrodsburg.  
 
It is significant to note that the Harrodsburg wastewater system will serve two other population 
groups in addition to the residents within the Corporate Limits of Harrodsburg. The first 
additional population group is associated with future residential developments between the 
current Harrodsburg Corporate Limits and the boundary of the Harrodsburg Wastewater 
Planning Area. Based on the Future Land Use map for the City, the areas that are most likely for 
residential development are the area to the north of the City and west of U.S. 127, the area to 
the southwest of the City between KY 152 and U.S Highway 68, the area to the west of the City 
to the north of KY 152 and the areas to the northeast and southeast inside of the U.S 127 By-
Pass. These areas are currently developing as residential areas and it is anticipated that this 
trend will continue. This additional population is shown in Table 4-1 in the column for the 
population served outside of the Corporate Limits.  
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The second additional population group includes customers of the Mercer County Sanitation 
District, which is currently planning to convey a portion of its wastewater from residential areas 
served by MCSD to the Harrodsburg wastewater system. Wastewater from other MCSD 
residential customers, primarily those in Burgin and the communities along Herrington Lake in 
southeastern Mercer County, will be collected in sewers constructed by MCSD and conveyed to 
Danville for treatment. Population projections provided in the MCSD RWFP are rounded down 
slightly to match the census years for which future projections have been made by the 
Kentucky State Data Center (2020, 2030, 2040), and are included in Table 4-1 in the column for 
MCSD customers.  
 

Table 4-1 
Residential Populations Trends, 1970 to 2040, Served by 

Harrodsburg Wastewater Facilities  
 

 
 

Year 

 
Mercer 
County 

Population 

Population 
Served in  
Existing 

Harrodsburg 
Corporate 

Limits 

 Population  
Served outside of 
Corporate Limits 

but within the 
Harrodsburg 

 Planning Area 

Population of  
        MCSD Customers  

Served outside 
 of the Harrodsburg  

Planning Area 

Total Population 
Served by  

Harrodsburg 
Wastewater  

Facilities 

1970 15,960 6,741 - -- 6,741 
1980 19,011 7,265 - - 7,265 
1990 19,148 7,335 - - 7,335 
2000 20,817 8,014 - - 8,014 
2010 21,331 8,340 150 1,660 10,150 
2020 21,810 8,724 500 4,350 13,574 
2030 21,741 8,696 900 6,000 15,596 
2040 21,047 8,419 1,200 6,500 16,119 

Sources: Harrodsburg Wastewater Facility Plan Update (2000), Harrodsburg/Mercer County Comprehensive Plan (2003), Mercer County 
Sanitation District Regional Wastewater Facility Plan (2006), Kentucky Cabinet for Economic Development (2012) and Kentucky State Data 
Center (2012) 
 

Another population group includes employees of industrial and commercial establishments 
who work in the Planning Area during the daytime and return to their homes outside of the 
planning area at night. This group in not included in Table 4-1 because the sanitary wastewater 
generated from by this group is included in the wastewater discharged from the establishment 
where they are employed and is included as commercial/industrial wastewater. 
 
For the purposes of this Plan, the population projections provided in Table 4-1 have been 
estimated in Table 4-2 at 5-year increments from 2012 to 2032 to coincide with the 20-year 
Planning Period of this Facilities Plan.  
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Table 4-2 
Residential Population to be Served by the 

Harrodsburg Wastewater Facilities,  
2012 to 2032 

 
 

Year 
Population Served  

in Existing  
Harrodsburg 

Corporate Limits 

Population Served outside of 
Corporate Limits but within 

Harrodsburg  
Planning Area 

Population of 
MCSD 

Customers 
Served 

Total  
Population  

Served 

2012 8,350 200 1,750 10,300 
2017 8,750 350 3,750 12,850 
2022 8,725 550 4,400 13,675 
2027 8,700 725 5,100 14,525 
2032 8,650 950 6,150 15,750 

 
Socioeconomic Conditions 
 

Labor Force/Employment 
 

Employment data for the City of Harrodsburg is not available from state and federal 
agencies. However the U. S. Department of Labor provides employment statistics for 
Mercer County, which should be reflective of the employment in Harrodsburg.  
 
In July 2012, the county’s civilian labor force was estimated as 9,930 persons. Of this 
total, 9,036 were employed and 894 were unemployed, for an unemployment rate of 
9.0 percent.  Since Harrodsburg is the largest city in the county, with the majority of the 
county’s non-agricultural employers, these statistics for the City of Harrodsburg are 
virtually the same as for Mercer County.  

 
Table 4-3 reflects the number of employees in Mercer County in 2010 for seven 
employment classifications provided by the U.S Department of Labor, Bureau of Labor 
Statistics, as well as the percentage of total employment for each sector. Agricultural 
employment in Mercer County represents a small percentage of the total labor force.  
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Table 4-3 
Employment in Mercer County, 2010 

 
Industry Employment by 

Economic  
Sector 

Percent of  
Total  
Employment 

Average  
Weekly  
Wages 

Construction 387 6.4 $838 
Manufacturing 1,732 28.7 $955 
Trade, Transportation, Utilities 914 15.2 $688 
Information 33 0.5 $803 
Financial Activities 138 2.3 $994 
Services 955 15.8 $660 
Public Administration 211 3.5 $804 

Source: US Department of Labor, Bureau of Labor Statistics (2010) 

 
Income and Poverty Status 

 
According to data published in 2012 by the Harrodsburg-Mercer County Industrial 
Development Authority, Mercer County employees had a per capita income of $23,051. 
3,244 people were living below the poverty rate, or 15.3 percent of the 2010 population 
of 21,331. Harrodsburg had a poverty rate of 17.1 percent in 2010, which equates to 
1,426 persons. This rate is less than the rate of 18.9 percent for the State of Kentucky. 

 
Major Employers in Planning Area 

 
Table 4-4 lists the major employers in the Planning Area.  

 
Table 4-4 

Major Employers in the Planning Area, 2012 
 

Firm Products/Services Number of 
Employees 

Year  
Established 

Ayrshire Electronics  Electronic manufacturing services 
including printed circuit board 
assemblies, final unit assembly and test 

83 2000 

Corning Incorporated AMLCD glass substrate – cover glass 
used in portable/handheld electronic 
devices 

420 1952 

Harrodsburg Herald Newspaper printing and publishing, 
commercial printing, binding, direct 
mail service 

17 1884 

Heritage Tobacco Group, LLC Pipe tobacco 20 2009 
Hitachi Automotive Systems 
America, Inc. 

Automobile electric and electronic 
components, lithium-ion battery pack 
production, warehouse and distribution 
center 

764 1986 



City of Harrodsburg, Kentucky 
Regional Wastewater Facilities Plan, 2013 
------------------------------------------------------------------------------------------------------------------------------------------ 
 

Page 4-5 
 

Mercer Stone Company Crushed stone and agricultural 
limestone 

15 1966 

Self Refind Headquarters for drug treatment clinics  50 2008 
Toyota Boshoku America Automotive plastics components and 

interior sub-assemblies 
99 1988 

Wausau Paper Paper towels, toilet paper, facial tissue 
and sanitary paper products 

500 1990 

Mercer County Board of 
Education 

K-12 Education in 8 school buildings 500 staff, 
3,000 
Students 

 

Source: Kentucky Cabinet for Economic Development (2012), Mercer County Board of Education (2012) 
 
Economic and Social Benefit to the Community 
 
The availability of a well operated and maintained wastewater system, with available capacity 
that allows for the community’s projected growth during the next 20 years, provides the 
backbone for economic growth and development. When combined with the community’s 
Comprehensive Plan, as well as the implementation of other infrastructure and social projects, 
this Regional Wastewater Facilities Plan establishes a roadmap to attract new businesses to the 
Planning Area, which in turn equates to improved socioeconomic conditions and to an 
environment that supports expanded residential growth.  
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Chapter 5: EXISTING ENVIRONMENT IN THE PLANNING AREA 

 
Introduction 
 
This chapter provides information on the existing physical, biological, cultural and other 
resource features within the planning area, and also reviews data on land features, floodplains, 
general climate and precipitation conditions, wetlands, air quality, and archaeological 
resources. 
 
Physical Land Features 
 

Topography and Physiography 
 

The Planning Area is located in the central part of Kentucky near the geographic center 
of the state. The area lies within the Inner Bluegrass physiographic region. The 
topography of this region is gently rolling. Ridge tops in the area are undulating with 
steep hillsides. Vertical limestone bluffs are common along the rivers. In some areas the 
surface is pockmarked by sinkholes and depressions common to karst topography. The 
area is drained by the Salt River and its tributaries. 

 
Geology and Soils 

 
The Planning Area is underlain by limestone and shale of the Ordovician age, specifically 
of the Tanglewood Limestone Member of the Lexington Limestone Formation. Typically, 
the Tanglewood Member does not contain chert. The Lexington Limestone Formation 
usually underlies typical Inner Bluegrass karst topography. 
 
There are two major soil associations which occur in the area: the Lowell-Mercer-
Faywood Series and the Maury-McAfee Series. The Lowell-Mercer-Faywood Series 
consists of soils that are deep, well drained and moderately well drained, clayey soils on 
rolling uplands. Usage is limited to farming activity because of permeability depth to 
rock in Faywood, and high seasonable water levels in Mercer soils. The Maury-MaAfee 
association soils consist of soils that are deep to moderately deep, well drained, clayey 
soils on rolling uplands. This association has broad gently sloping ridges dissected by 
drains and sinkholes, and the soils are primarily used for row crops.  
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Lowell soils have moderately slow permeability, and occur on ridge tops and side slopes. 
They have a brown silt loam surface, with a yellowish-brown, plastic, clayey subsoil, 
Mercer soils are moderately well drained with slow permeability, and are mostly on 
nearly level and gently sloping ridge tops. They have brown silt loam surfaces and 
yellow-brown, silty clay loam upper subsoil. Faywood soils are moderately deep and 
have moderately slow permeability. They occur mostly on side slopes, and have a dark 
grayish-brown, silty clay loam surface, with a yellowish-brown, plastic clayey subsoil. 
Maury soils have a moderate permeability and occur on ridge tops and side slopes. They 
have a dark brown silt loam surface, and the upper subsoil is reddish brown silty clay 
loam that becomes clayey at two to three feet. McAfee soils, which have moderately 
slow permeability, occur mostly on side slopes. They have a dark brown silt loam surface 
and reddish brown clayey subsoil, and the underlying limestone rock is exposed in some 
places.  

 
Floodplains and Wetlands 
 
Floodplains are of significance to wastewater systems since it is common for sewers to 
convey wastewater to larger collection sewers and interceptor sewers located along the 
natural drainage paths including the banks of streams. These sewers often convey the 
wastewater to treatment facilities that are also located along stream banks. During 
periods of flooding of low-lying areas, such sewers and treatment facilities are subject to 
flooding, which impairs their performance if flood protection is not provided. In 
planning wastewater system improvements, it is necessary to identify floodplains in 
order to avoid the costly need to provide flood protection for the system and plant. For 
parts of the system that are already in the floodplain, measures need to be incorporated 
in the facility plan to protect them from flood-impaired operation.  

 
Flood hazard areas in the Planning Area are shown on Exhibit 3-5. This exhibit indicates 
that the area along Town Creek in the north end of the City of Harrodsburg has been 
identified by the Federal Emergency Management Agency (FEMA) as being within the 
100-year floodplain. The FEMA flood mapping indicates that the Harrodsburg treatment 
plant is located within the 100-year floodplain. However, recent (2012) evaluations by 
the KDOW Floodplain Management Section have indicated that the area of the plant 
above elevation 827 (almost the entire plant site) is in fact located above the 100-year 
flood elevation. 
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The National Wetlands Inventory Maps were reviewed for the presence of wetlands in 
the planning area. Many small lakes, ponds and other impoundments area were 
denoted on the map for the Planning Area, which are primarily associated with 
agricultural and recreational uses of the surrounding land. Freshwater wetland ponds 
were shown to be on the wastewater treatment plant side, however these are actually 
known to be wastewater (not freshwater) basins used for flow equalization and tertiary 
treatment.  
 
In general, when proper construction and remediation techniques are used, the 
construction of sewers, pump stations and force mains creates very little permanent 
damage to wetlands. For projects recommended in this plan, wetlands will be identified 
during the initial design phase and the construction will involve avoidance of wetlands 
unless otherwise cost-prohibitive. Therefore, wetlands should not be a deterrent to the 
implementation of this plan.  

 
Water Sources and Supply 
 
The City of Harrodsburg owns and operates a water treatment plant and a water 
distribution system that serves customers within Harrodsburg as well as the Mercer 
County Water District, the Lake Village Water Association, and the Burgin Water 
Department. Each of the latter three entities purchase water from Harrodsburg and 
distribute it to their own customers. The Harrodsburg Water Treatment Plant, which 
was recently expanded to provide a capacity of 6.0 MGD, is located on and receives its 
raw water supply from the Kentucky River. The plant provides treated water via a 
looped distribution system consisting of water mains and water storage tanks.  

 
Surface and Groundwater Hydrology 
 
The Planning Area can be readily divided into three development classifications: stream 
valley bottom lands, steeply sloped hillsides, and rolling plains. For the most part, there 
are no topographical restraints in the area, and two drainage systems exist: the Salt 
River drainage basin and sinkhole drainage basins. 
 
The Salt River runs in a south to north direction just to the west of the City of 
Harrodsburg, and is joined by many small tributaries along its route. Sinkholes are a 
characteristic of the karst topography of the region. The area to the east of the city is 
drained via several independent sinkholes which have many subsurface solution 
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channels or underground streams. In times of high precipitation, backup of storm 
drainage occurs, causing water to stand in low areas of urban and certain rural sections. 
The areas that can be expected to flood are those immediately bordering the Salt River. 
The flooding is not major in terms of property damage due to the topographical makeup 
of the area, soil permeability, and the dominance of subsurface drainage systems. 
 
The amount of ground water supply in the Planning Area varies substantially with the 
type of rock formation, or aquifer, from which the ground water is obtained. The most 
favorable locations for obtaining large quantities of ground water generally exist where 
there are thick beds of limestone with little or no shale. Limestone of the Odrovician 
system and alluvium in the stream terraces serve as the aquifers. Most of the drilled 
wells produce enough water for a domestic supply at depths of less than 100 feet. 
Water is high is calcium carbonate, and may contain salt or hydrogen sulfide, especially 
at depths greater than 100 feet. Ground water in underground solution channels is 
plentiful in the planning area. However, many of the streams are thought to be 
contaminated by organic wastes from sources such as septic tanks and factory 
discharges into sinkholes.  
 
If any wastewater system projects indicate the need for construction in or near “waters 
of the United States”, a Department of the Army permit may be required for compliance 
under Section 404 of the 1972 Clean Water Act or Section 10 of the 1899 Rivers and 
Harbors Act. The need for such permits will be assesses on a project-specific basis during 
their preliminary design phase.  

 
Climate and Precipitation 
 
Since the arrival of the first people in the region more than 11,000 years ago, climatic 
conditions have changed substantially. Pleistocene glacial advances had ended at this time and 
were in retreat, causing the onset of generally warmer and drier conditions in the area. Climate 
fluctuations have caused differential change in the species of flora and fauna in the area; some 
species have become extinct or have left the area, and others species have filled specific 
ecological niches. Changing climatic conditions brought about by the retreat of the glaciers 
caused the replacement of the pine-spruce-fir flora with the oak and hardwoods species 
previously found in lower elevations and more southerly latitudes. A cooling trend with 
increased precipitation began about 3000 B.C., after a warming and drying trend associated 
with the Hypsithermal period of the Mid-Holocene. This trend continues in the area to this day. 
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The Planning Area’s present climate is classified as humid continental, exhibiting a significant 
temperature range between seasons and a moderate amount of rainfall. Warm summers and 
cool winters are the norm, and when extremes in temperature occur they are usually not 
prolonged. The growing season is fairly long, averaging about 181 days. The total annual 
precipitation averages about 50 inches. The climate is favorable to growing a wide variety of 
crops. 
 
Air Quality 
 
The Planning Area is located within the Bluegrass Region of the state’s Division for Air Quality 
ambient air quality monitoring network. This program monitors for pollutants such as ozone, 
nitrogen dioxide, carbon monoxide, sulfur dioxide, lead and particulates. The monitored levels 
of these pollutants are compared to National Ambient Air Quality Standards for each pollutant 
in order to determine if there is an air quality threat to human health and the environment. 
There are no monitoring stations for these pollutants in the planning area; the nearest is in 
Fayette County.  Based on available data, all pollutants in the Bluegrass Region (which includes 
Mercer County and Fayette County), are within NAAQS standards.  
 
Biological Resources 
 
Because Harrodsburg was the first settled area in Kentucky, plant and animal life and their 
habitats in the area were altered long ago.  Early literature discusses the Bluegrass area, stating 
that it was once heavily forested, with trees such as burr oak, blue ash, sugar maple, honey 
locust, and black walnut. The understory was composed mostly of huge areas of cane, pea vine, 
and various herbs. The original flora along the streams was probably similar to the present 
conditions, with sycamore, box elder, river maple and black willow among the dominant 
species. Original herbaceous flora was likely similar to the rolling uplands with an increase of 
moisture-loving species such as the waterleafs, Jacob’s ladder, purple phacelia, and others. 
 
The vertebrate fauna in the Planning Area has also been greatly altered by settlement. 
Although details are sketchy, it is known that the Bluegrass Region once supported large herds 
of bison and elk, and predators such as gray and red wolves, and mountain lions. Those 
mammals, in addition to black bears, beavers, and others, have long since been extirpated from 
the area. At present, the majority of vertebrate fauna in the area consists of small secretive 
animals which are able to avoid or tolerate man’s presence.  
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At the time the 2000 Wastewater Facility Plan Update was prepared, information received from 
the U.S. Department of the Interior Fish and Wildlife Service related to endangered species 
indicated that two species were monitored in the planning area: the Indiana bat (Myotis 
sodalis), which was classified as endangered, and the gray bat (Myotis grisescens. A more 
recent on-line inquiry provided information for Mercer County from the Kentucky Ecological 
Services Field Office of the US Fish and Wildlife Service. This information is summarized in Table 
5-1. 
 
During the initial design phase for projects recommended in this Plan, a project site survey will 
be conducted to determine the presence of endangered or threatened species, and species that 
may be candidates for listing as endangered or threatened species. It will be the intention of 
the design and construction of such projects to avoid disturbance of such species and their 
respective habitats. If such species or their habitats are found to be located at a project site, 
measures will be taken to reroute the project unless it is economically unfeasible to do so. 
 

Table 5-1 
Endangered, Threatened and Candidate Species 

Known and Potentially Located In the Planning Area 
 

Group  Species  Common Name Legal Status Known Potential 
Mammals Myotis sodalis  Indiana bat  Endangered Potentially in Area 
  Myotis grisescens gray bat  Endangered Known to be in Area 
  Dolichonyx  bobolink*  Endangered Known to be in Area 
        oryzivorous 
  Ammodramus  Henslow’s Sparrow* Endangered Known to be in Area 
       henslowii 
 
Mussels Pleurobema clava clubshell  Endangered Known to be in Area 
  Cyprogenia stegaria tanshell  Endangered Known to be in Area 
  Epioblasma torulosa Northern riffleshell Endangered Known to be in Area 
        rangiana    
  Obovaria retusa ring pink  Endangered Known to be in Area 
 
Plants  Lesquerella globosa globe bladderpod Candidate Known to be in Area 

Trifolium   running buffalo  Endangered Potentially in Area 
      stoloniferum clover  
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 Sources: U.S. Fish and Wildlife Service, KY Ecological Services Field Office (7/30/2008) 
  *Kentucky Department of Fish and Wildlife (5/22/2013) 
 
Archaeology and Historic Sites 
 
A large number of archaeological investigations have been conducted in Mercer County, and in 
particular in the area of Harrodsburg, since the city was the first settled community in what is 
now the State of Kentucky. These investigations date back to 1883 to a report completed by 
W.M. Linney, published by the Smithsonian Institution. More recent investigations were 
completed in 1976 for the Harrodsburg Water Improvement Project, where test excavations 
indicated that the cultural affiliation could not be determined, and in 1977 at the site of the 
then-planned Harrodsburg Wastewater Treatment Plant, where four camp sites were located. 
Test excavations performed at the wastewater treatment plant site determined that the camp 
sites were attributable to Archaic occupations. In 2000, a Phase I archaeological survey was 
performed along the route of a proposed wastewater collector, interceptor and pump station 
project in Harrodsburg. Of the seven sites found, four were determined to require no further 
archaeological work and three were recommended for further investigation or avoidance.  
 
No known significant archaeological or cultural features in the Planning Area are anticipated to 
be impacted by the wastewater improvements envisioned under this plan. No additional land 
will be acquired for expansion of the wastewater treatment plant, the site of which has 
previously been studied and is large enough for the construction of the planned facilities. 
Before plans are developed for the construction of improvements to the wastewater collection 
system a Phase I archaeological survey will be conducted of the routes for new sewers and 
force mains and the sites of new pump stations. 
 
There are a number of historic sites in Harrodsburg and Mercer County, and there will likely be 
other sites considered for registration with the National Register of Historic Places before all 
projects envisioned under this Plan are designed and built. None of these sites are currently 
impacted by the projects included in this Plan. 
 
Other Resource Features 
 
There are no national or state parks or recreational areas within the Planning Area. The 
Planning Area does not include USDA-designated Important Farmland or other environmentally 
sensitive areas.  
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Impact of State and Federal Projects 
 
The most significant project impacting the Planning Area was the recently completed 
construction of the U.S. 127 by-pass around the eastern side of the City. This project was 
anticipated by the City, and provisions are being made to provide water and sewer service to 
potential commercial/industrial and residential customers that may develop in this area.  
 
Other potential projects, all of which are dependent in part on state or federal funding, include 
improvements to traffic circulation on the downtown Harrodsburg Central Business District, by 
realignment of U.S. Highway 68. As such projects are planned and designed, the City intends to 
address their impacts on existing wastewater collection facilities and will relocate, revise and 
upgrade such facilities as needed.  
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Chapter 6: EXISTING WASTEWATER SYSTEM FACILITIES 

 
Introduction 
 
This chapter includes a description of the existing wastewater collection and treatment facilities 
in the Planning Area. Also included is information on existing on-site disposal systems (septic 
tanks and tile fields), the methods of disposal of by-products from wastewater treatment and a 
description of problems with operation, maintenance and compliance of the wastewater 
system. 
 
Collection System Description 
 

General 
 

The oldest parts of the City’s wastewater collection system date back to the 
construction of the original treatment plant, an “Imhoff Tank” treatment facility built in 
the early 1930’s and later expanded to a 0.5 MGD trickling filter plant in 1965. This plant 
was replaced at a new site in 1981 with the current 2.68 MGD plant which uses the 
rotating biological contactor process for secondary treatment. The collection system 
currently serves most of the City of Harrodsburg. A map of the existing collection system 
is provided in Appendix 1. This map indicates the locations of existing pump stations and 
the location of the treatment plant. 

 
The City’s wastewater collection system began with the construction of a series of 8-
inch through 15-inch sewers to serve the “downtown” area of Harrodsburg, combined 
with a larger interceptor sewer to transport wastewater to the treatment facility located 
in the northwest part of the City. Over time, as the City grew outward from the 
“downtown” area, the predominately 8-inch sewer system expanded outward to serve 
the new customers. By the 1980s and 1990s the majority of wastewater treated in the 
City had to be initially conveyed into and through the “downtown” area before it could 
be transported via the main interceptor sewer to the plant. As this system aged, 
problems began to occur in the “downtown” area with wet weather induced overflows, 
pump station bypasses and flooded basements because the system lacked sufficient 
capacity to handle peak wet weather flows.  
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These problems led to the issuance of an Agreed Order in 1997, and the City began a 
strategy that included rehabilitation of many of its sewers, especially in the “downtown” 
area to eliminate wet weather induced problems. This strategy also called for reducing 
the volume of wastewater discharged from developments on the outer edges of the City 
into the “downtown” area to ensure that the “downtown” part of the collection system 
no longer exhibited these problems. This strategy included: 
 

• Upgrading several pump stations to provide sufficient capacity so that bypasses 
and overflows at the pump stations no longer occur during wet weather periods. 

• Constructing a new interceptor sewer, pump station and force main to convey 
flow from the southwestern area of the City directly to the treatment plant. This 
project allowed for the elimination of five small pump stations which previously 
discharged wastewater to the “downtown” part of the collection system. 

• Rehabilitation of several sewer lines to eliminate or reduce infiltration and inflow 
problems.  

• Planning for the construction of future projects to serve outlying parts of the 
City, with wastewater conveyed to portions of the collection system that have 
sufficient capacity to handle the flow. 

 
The 2000 Wastewater Facilities Plan Update discussed the presence of several package 
wastewater treatment plants in the area surrounding the City, primarily serving 
residential developments that were not connected at that time to the City’s wastewater 
collection system. None of these plants were located within the Harrodsburg Corporate 
Limits. These plants were permitted to operate under their own KPDES discharge 
permits and they were not operated by the City.  
 
With the formation of the Mercer County Sanitation District, the responsibility for 
operating and maintaining these package plants and their respective collection systems 
became the responsibility of MCSD. MCSD plans to cease operation of these plants over 
time by building pump stations to convey the wastewater from the areas served by 
these plants, either to Harrodsburg or to Danville for treatment.  
 
By 2012, approximately 1,660 people in MCSD were served by the Harrodsburg 
wastewater facilities. The majority of these customers reside in the Brightleaf area 
which formerly included package treatment plants that have recently been replaced by 
a pump station that conveys wastewater to the Harrodsburg system  
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Drainage Basins and Pump Stations 
 
The City’s collection system is divided into fifteen (15) drainage basins. In 2000, these 
basins included 12 pump stations, some of which were subject to receiving excessive 
levels of infiltration/inflow during high wet weather events which often exceeded their 
pumping capacity and resulted in overflows of wastewater. As part of the City’s 
rehabilitation of the sewer system, five of those pump stations were eliminated by 
constructing a gravity interceptor sewer to convey wastewater from these stations to 
the Western Regional Pump Station. The City has increased the capacity of other pump 
stations to eliminate wet weather overflows. 
 
Table 6-1 provides a summary of the type and capacity of the existing pump stations in 
the City. 
 

Table 6-1 
City of Harrodsburg 

Wastewater Pump Stations 
Location, Type and Capacity 

 
Pump Station Type of Station Capacity Note 

Anderson Dean Submersible 250 GPM 1 

Brentwood Submersible 175 GPM  

Trim Masters/
Wausau Sanitary 

Submersible 150 GPM 2 

Tool and Die Submersible 50 GPM  

Greenville Grinder/Submersible 15 GPM  

Lee Grinder 90 GPM  

Meadow Grinder 18 GPM  

Pheasant Grinder 22 GPM  

Harvest Grinder 50 GPM  

Harrods Glen Submersible 280 GPM 3 

Cherokee Submersible 110 GPM 4 

Beaumont Submersible 240 GPM 5 

Western Regional Submersible 1,680 GPM 6 

Mercer County H.S. Submersible 160 GPM 7 

Wausau Paper Process Submersible 500 – 1500 GPM 8 

 Source: City of Harrodsburg (November, 2012) 
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Notes:  
1. Capacity was increased to 250 GPM in 2007 
2. Converted to Wausau Paper Sanitary PS and increased in capacity to 150 GPM in 

2012. Pumps restroom and other non-process wastewater to City’s collection 
system. 

3. Constructed in 2006 for subdivision that was never developed 
4. Capacity was increased to 110 GPM in 2009 
5.    Capacity was increased to 240 GPM in 2002 
6.    Built in 2003, replacing the Mooreland PS (100 GPM), Perryville PS (100 GPM), 
Fairview PS (200 GPM), Housing Project PS (50 GPM), and Mockingbird PS (100 GPM) 
7.    Owned and Maintained by Mercer County School District 
8.    Owned and Maintained by Wausau Paper. Pump station discharges directly to the 
City’s treatment plant. Pump station is equipped with variable speed pumps. Began 
operation in December 2012. 
   

Unsewered Areas 
 

The 2000 Wastewater Facilities Plan Update indicated that an estimated 400 households 
within the Planning Area utilized on-site wastewater treatment systems, primarily 
conventional septic tanks and lateral fields, and as many as 75 homes had straight-pipe 
discharges. These estimates were for the Planning Area used in that plan, which 
included the City of Burgin and the residential areas along Herrington Lake. Many of 
these homes are now included in the area for which the Mercer County Sanitation 
District is responsible.  
 
There are currently an estimated 140 homes within the current Harrodsburg Planning 
Area but outside of the City’s Corporate Limits that are not connected to the City’s 
sewer system. These homes are primarily in two areas: Riverview Estates 
(approximately 100 homes) on the west side of town, and Fountaine Trace 
(approximately 40 homes) on the north side of town.  
 
In the Riverview Estates area, a recent project was completed by MCSD to provide 
gravity sewer service to approximately 40 homes along Scenic Drive (one street to the 
east of Riverview Estates). A second project was recently completed by the City to 
provide gravity sewer service to approximately 6 homes along Cresthill Drive (east of 
Scenic Drive), and another project was completed by the City to install a 10-inch gravity 
sewer to the north of Riverview Estates, along KY 152 from Harrods Place to the 
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Western Regional Pump Station. With the installation of the KY 152 sewer and the 
Western Regional Pump Station, capacity is now available to serve the unsewered 
homes in the Riverview Estates area with gravity sewers.  
 
In the area on the north side of town, the City recently upgraded the Brentwood Pump 
Station and built a gravity sewer along the north end of Fountaine Trace. This system 
provides capacity to serve the currently unsewered homes on Fountaine Trace, Claire 
Du Lune and La Colline Streets with gravity sewers.  
 
By 2012, an estimated 200 persons from these two areas were being served by sewers 
that are connected to the City’s wastewater collection system.  

 
Commercial and Industrial Wastewater Discharges 
 
The City of Harrodsburg enforces its Industrial Waste Pre-Treatment Program by regularly 
inspecting and sampling discharges from several industrial and commercial customers within 
the City. A copy of the City’s Ordinances for the Pre-Treatment Program is provided in Appendix 
2.  

 
Table 6-2 indicates these customers and lists the sources of wastes discharged by each 
customer. It should be noted that the 2000 Wastewater Facilities Plan Update included: Modine 
Climate Systems, which is no longer in operation; Bay West Paper, which is now Wausau Paper; 
and the Hallmack Site, which is a groundwater remediation site now owned by NuTone and 
operated by Kidd/Fenwall. 
 

Table 6-2 
Industrial Wastewater Dischargers to 

Harrodsburg Wastewater System 
 

Industry Source of Wastewater Pollutants of Concern 
Corning Glass Sanitary wastewater, including cafeteria 

wastes, and contact cooling water 
Phosphorus, Ammonia-Nitrogen, BOD,  

TSS, Copper, Chlorine, Lead 
Wausau Paper Sanitary wastewater,  

Non-process wastewater 
Ammonia-Nitrogen,  

BOD, TSS 
Hitachi Automotive Sanitary wastewater BOD, TSS 

NuTone Scrubber wastewater TCE 
Toyota Boshoku Sanitary wastewater BOD, TSS 
County Landfill Leachate* TSS 

*Discharged to wetland treatment system or hauled to City’s wastewater treatment plant. 
Source: Cynthia Leasor, Hall Environmental Consultants, LLC, Nicholasville, KY (October 31, 2012) 
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Of these waste streams, all except the leachate from the County Landfill are discharged to the 
wastewater collection system. In late 2012, Wausau Paper completed an expansion of its 
process operations which requires the use of large volumes of water to produce tissue and 
toilet paper from paper waste. Beginning in December 2012, all of Wausau Paper’s process 
wastewater was thereafter directly pumped via a dedicated force main to an equalization and 
cooling lagoon at the City’s treatment plant site. The impact of this additional 
commercial/industrial flow is discussed further in Chapter 7 of this Plan. Wausau’s sanitary 
wastewater continues to be pumped to the City’s collection system. 
 
Wastewater Treatment Facilities 
 

General Description of Treatment Processes 
 

Harrodsburg has provided regionalized wastewater treatment since the early 1930’s, 
when it built a treatment facility on a site at the intersection of Cornishville and Moberly 
Roads, approximately one mile upstream of the current plant. An 18-inch interceptor 
sewer conveyed wastewater to the plant from the City’s wastewater collection system. 
In 1981, that plant was abandoned when the current plant was constructed. Influent 
flow was directed to the new plant via a new 27-inch interceptor sewer that extended 
from the 18-inch sewer to an influent structure for the new treatment facility.   

 
The existing plant has an average design flow capacity of 2.68 MGD and a peak 
equalized design wet weather flow capacity of 5.32 MGD. Two equalization basins are 
provided to store high influent wastewater flows during peak wet weather periods. The 
plant provides preliminary, primary, secondary, and tertiary treatment of the 
wastewater, followed by disinfection, de-chlorination and post-aeration of the treated 
effluent, and sludge thickening, digestion, storage and dewatering using sand drying 
beds. A flow diagram of the existing plant is provided as Exhibit 6-1. A larger version of 
this flow diagram is provided in Appendix 3.  

 
Wastewater entering the plant initially flows by gravity in a 27-inch sewer to an influent 
structure, which allows flows up to 2.68 MGD to pass through the structure to a screw 
pump influent chamber. At higher influent flow rates, such as during wet weather 
periods, flows in excess of 2.68 MGD travel over an overflow weir in the influent 
structure and enter the wet well of an equalization basin influent pump station. Four 
submersible pumps are provided in this pump station. Two are rated for 4,650 GPM 
each, one at 2,300 GPM and the fourth at 1,200 GPM. The two larger pumps were 
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replaced in 2003 with two pumps of equal capacity. This arrangement provides a firm 
capacity of 4,650 GPM (6.68 MGD), which is the maximum flow that can be discharged 
to the plant in the 27-inch plant influent sewer (12.0 MGD) less the maximum flow that 
the plant can process (5.32 MGD).  
 
Two influent equalization basins, with a total volume of 4,325,000 gallons, are provided. 
An equalization basin recirculation pump station, equipped with two submersible 
pumps rated at 4,000 GPM each, is also provided. These pumps were replaced in 2003 
with new pumps of equal capacity. This pump station allows for the contents of the 
equalization basins to be recirculated between Basins 1 and 2. These basins are also 
aerated from the plant air system (two 800 SCFM rotary blowers) to keep the stored 
wastewater from becoming anaerobic before it is transferred to the plant for treatment. 
The stored wastewater is returned by gravity to the screw pump influent chamber when 
the plant influent flow decreases to less than 5.32 MGD.  
 
A third equalization basin, dedicated for storage and cooling of process wastewater 
pumped directly to it from Wausau Paper, is also provided. This basin occupies a portion 
of one of the plant’s four original tertiary lagoons. The other portion of this lagoon is not 
used. The tertiary lagoons are further discussed later in this section.  

 
An influent flow meter was installed in the 27-inch plant influent sewer in 1998, but was 
later found to not consistently provide accurate flow readings. Current plant flow 
measurements are recorded and reported from measurements taken from a Parshall 
flume at the discharge end of the plant. A project is being designed to provide plant 
inflow measurement by adding an ultrasonic level sensor/transmitter at the grit 
chamber effluent weir, with flows recorded based on the discharge over this weir.  

 
Wastewater is pumped into the plant by two-stage open screw pumps, each rated for 
5.32 MGD. These pumps lift the flow to a sufficient elevation to insure gravity flow 
through the remainder of the treatment plant, starting with the screen chamber. 
Evidence of corrosion and excess wear on components of this pump station has been 
noted over the past several years. Only one existing screw pump is currently operable 
and a project is currently underway to replace both of these pumps with two new 
pumps of equal capacity.  

 
Preliminary wastewater treatment includes screening and grit removal. Coarse 
screening is provided by a mechanically-cleaned bar screen with ½-inch bar spacing. A 
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manually-cleaned bar rack is provided as a bypass/backup. Screenings removed from 
the wastewater are deposited in a container for off-site disposal. The mechanically-
cleaned screen has shown evidence of corrosion and abrasion damage. A project is 
currently under design to replace the mechanically-cleaned screen. 

 
The screened wastewater is routed through a channel to a 14-foot by 15-foot hopper-
bottom grit chamber that was designed for the removal of 100 mesh and larger grit at 
the plant peak flow rate. Settled grit is pumped to a vortex classifier for solids-liquid 
separation. The dewatered grit is discharged to a container for off-site disposal, and the 
liquids from the classifier are returned to the plant flow stream. Problems with this 
system include the timers for the grit pumps, odors from the grit chamber, and 
noticeable accumulations of floating solids on the surface of the grit chamber. A project 
has been identified to replace this system with a new vortex-type grit chamber and a 
new grit classifier.  
 
Influent wastewater samples are drawn from the channel between the screens and the 
grit chamber and pumped to a composite sampler located in the Administrative 
Building. Since plant recycle streams such as primary clarifier scum, digester 
supernatant and thickener overflow are allowed to return to the screw pump influent 
chamber, the location of the influent sample point allows the sample to be tainted by  
these recycle streams, resulting in reported levels of influent BOD and Suspended Solids 
to be higher than normal municipal wastewater. 

 
Primary wastewater treatment is provided by two parallel double-wide rectangular 
chain and flight primary clarifiers that provide for the collection of primary sludge and 
scum. Sludge and scum are withdrawn from the primary clarifiers by air diaphragm 
pumps and conveyed to a sludge mixing chamber prior to a gravity thickener. Piping and 
valves are arranged to allow either pump to draw sludge and scum from either primary 
clarifier. If the thickener is out of service, primary sludge and scum may be pumped to 
the primary digester. Except for normal wear and tear and the need for occasional 
replacement of components of this process, these basins do not exhibit any significant 
operational or maintenance problems. The depth (7.5 feet) of these clarifiers is 
considered somewhat shallow compared to conventional design (10 feet), and could 
result in lower than normal removal of Suspended Solids and BOD.  

 
Secondary treatment is provided by rotating biological contactors (RBC’s) located in four 
parallel trains each containing six RBC units. This process provides biological wastewater 
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treatment by allowing a fixed film growth of microorganisms located on the surface area 
of the RBC units to come in contact with the wastewater while the RBC units are 
continually rotated. The RBC units are positioned so that they are partially submerged in 
the wastewater and partially exposed to ambient air. This allows the microorganisms on 
the surface of each RBC to absorb oxygen while the unit is exposed to the air and the 
microorganisms can then assimilate the organic matter in the wastewater while the unit 
is submerged.  

 
Each RBC train includes three RBC units containing 100,000 square feet of standard 
density media and three units containing 150,000 square feet of high density media, for 
a total of 750,000 square feet of media per train and a total of 3,000,000 square feet for 
the complete system.  

 
The actual capacity of the RBC system, however, is a function of the number of RBC 
units that are available for operation and the organic loading rate on the RBC units. 
Historic problems have been noted in the past with inoperable RBC components (shafts, 
gear boxes, broken drive belts, RBC structural damage, etc.) that have resulted in the 
need to take individual RBC units out of service until repairs can be completed.  

 
This type of treatment technology, which became a popular and cost-effective 
secondary treatment process in the 1980’s, is rarely used today and sources for 
replacement parts have become increasingly limited as time has passed. The plant staff 
has stockpiled several spare parts and other RBC components over the 30-plus years 
that this process has been used at this plant, mostly from other treatment plants around 
the region that have replaced their RBC system with a newer technology, but it is not 
logical to consider parts and components for the RBC system at this plant will be 
available much longer.  

 
Two parallel double-wide rectangular secondary clarifiers provide for removal of sludge 
from the wastewater discharged from the RBCs. Each clarifier has a chain and flight 
collector and scum removal is provided. The scum and a portion of the sludge collected 
in these clarifiers are pumped by a centrifugal pump to the sludge thickener, where 
these solids are mixed with the sludge and scum from the primary clarifiers. Piping and 
valves are arranged to allow the pump to draw sludge and scum from either secondary 
clarifier. If the thickener is out of service, secondary sludge and scum may be directed to 
the screw pump influent chamber. The secondary clarifiers appear to be in good 
condition and operate satisfactorily. The depth of these clarifiers (8.5 feet) is shallower 
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than conventional secondary clarifiers (required minimum depth of 10 feet) following 
attached-growth biological treatment units (RBCs) and is likely to result in the removal 
of Suspended Solids that is poorer than deeper basins can achieve.  These shallow 
basins may also impair the effective reduction of Ammonia-Nitrogen; secondary 
clarifiers with a minimum side water depth of 12 feet (preferably deeper) are generally 
provided when nitrification is required (as is the case for this facility). 

 
Tertiary treatment is provided by three, 5-foot deep earthen lined facultative polishing 
lagoons that have a total volume of approximately 9.6 MG. The lagoons are operated in 
series. These lagoons are not aerated, but they serve to “polish” the secondary effluent 
by providing additional solids removal prior to disinfection. All of the lagoons are in 
need of rip-rap installation to protect their banks against erosion.  
 
Four tertiary lagoons were initially provided at the plant. However a portion of Lagoon 1 
has been converted to a flow equalization/cooling lagoon for process wastewater that is 
pumped to the plant from Wausau Paper. The discharge from this lagoon is directed to 
the screw pump influent chamber. The remaining portion of Lagoon 1 is not currently 
used. Lagoons 2, 3 and 4 currently provide tertiary treatment prior to effluent 
disinfection. 

 
Disinfection of the lagoon effluent is provided by chlorination equipment located in a 
building adjacent to the chlorine contact chamber. Two 200 pound per day chlorinators 
are provided. The chlorine solution is introduced to the tertiary system effluent in the 
chlorine contact chamber that is designed to provide a 32-minute retention time at the 
peak plant flow rate of 5.32 MGD. This basin contains internal baffle walls that direct 
the flow in a serpentine pattern to an effluent weir.  

 
De-chlorination is provided to reduce the concentration of chlorine in the plant’s 
treated effluent to within its permitted discharge limitations for chlorine. Sulfur dioxide 
is used for de-chlorination, provided by a 100 pound per day sulfonator. The sulfur 
dioxide solution is introduced to the chlorinated wastewater via a diffuser as the flow is 
discharged from the contact basin. 

 
Plant effluent flow is measured by a Parshall flume. An ultrasonic water level reading is 
taken in the channel upstream of the flume and converted to a flow measurement. This 
flow is recorded and reported as the plant effluent flow.  
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Post-aeration is provided by a 9.5 feet deep “cascade” aeration ladder. This process step 
allows for the introduction of oxygen into the plant effluent before it is discharged into 
Town Creek so that the permit discharge limitations for effluent dissolved oxygen levels 
are met.  
 
Sludge from the primary clarifiers and sludge and scum from the secondary clarifiers is 
normally directed to a 25-foot diameter, 10-foot deep gravity thickener. This thickener 
is provided with a sludge collector mechanism which consists of rotating rake arms with 
mixing pickets and collector rake blades and squeegees. Thickened sludge is pumped by 
a diaphragm thickened sludge pump to the primary digester. The supernatant (overflow 
consisting of water and floating solids) from the thickener is returned to the screw 
pump influent chamber. Scum is collected in an influent well in the center of the 
thickener and is discharged to the thickened sludge pump for conveyance to the primary 
digester along with the thickened sludge. 
 
The thickened sludge is pumped to the anaerobic digestion facilities. The primary 
digester (45-foot diameter x 30-foot side water depth) has a floating cover and the 
secondary digester (45-foot diameter x 28-foot side water depth) has a buoyant 
gasholder cover. The primary digester is equipped with a Perth gas recirculation mixing 
system. Sludge and supernatant from the primary digester flow by gravity or are 
pumped to the secondary digester. Digested sludge is pumped from the secondary 
digester to the sludge drying beds, to the sludge holding lagoon or to the sludge truck 
loading station for off-site disposal. Supernatant from the secondary digester is returned 
to the screw pump influent chamber. The gas produced during the digestion process is 
either used as a fuel by a heat exchanger to maintain the desired temperature in the 
digestion tanks or is wasted to the waste gas burner. The heat exchanger and boiler 
have reached the end of their useful life and a project is underway to replace this 
equipment.  
 
Eight sludge drying beds are provided, four at 25-foot wide x 100-foot long and four at 
50-foot wide x 100-foot long, providing 30,000 square feet of drying bed area. A 
digested sludge storage lagoon of 475,850 gallons capacity is also provided. Drainage 
from the drying beds is directed to the screw pump influent chamber. These drying beds 
are in poor condition due to loss of sand media and plugged underdrains and media. At 
times, these beds are unable to dewater plant sludge quickly enough, particularly during 
the winter and wet weather periods, resulting in excessive inventories of solids building 
up within the plant. A project is currently underway to provide a belt filter press to 
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dewater the digested sludge prior to disposal of the sludge cake in a landfill, which is 
also used for disposal of screenings and grit.  
 
Dewatered sludge, dewatered screenings and dewatered grit are hauled to a landfill for 
disposal. 

 
Unit Process Summary 

 
Table 6-3 summarizes the design of the existing treatment plant. Sizes of treatment 
units were obtained from construction drawings and Operating/Maintenance Manuals. 
The capacity of treatment units is based on design criteria for wastewater treatment 
facilities taken from the 2004 Edition of “Recommended Standards for Wastewater 
Facilities” (also known as the “Ten States Standards”), which is the standard used by the 
Kentucky Division of Water in determining the capacity of wastewater facilities.  
 

Table 6-3 
Harrodsburg Wastewater Treatment Plant 

Size and Capacity of Treatment Process Units 
 

Treatment Unit 
Equalization Basins 
 EQ Basin Influent Pumps           1 at 1200 GPM @44’ TDH 
               1 at 2300 GPM @47’ TDH 
              2 at 4650 GPM @ 54’ TDH 
 EQ Basin Volume                                        4.325 MG 
 EQ/Cooling Lagoon (Wausau Paper)                           1, approximately 2 MG 

Aeration Blowers                   2 at 800 SCFM 
 Recirculation Pumps                   2 at 4000 GPM at 22.5’ TDH 
 
Influent Screw Pumps, Per Stage          2 at 3700 GPM @ 18.68’ TDH per stage 
            (or 5.32 MGD per pair of 2-stage pumps) 
Influent Screens 
 Mechanically Cleaned Screen                 1 @ 5.32 MGD 
 Manually Cleaned Bar Rack                 1 @ 5.32 MGD 
 
Grit Chamber                    1 @ 5.32 MGD 
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Primary Clarifiers                                                         2, rectangular 
 Dimensions, each                                40’ x 83’ x 7.5’ SWD 
 Surface Area and Volume                6,640 SF, 49,800 CF, 372,500 gallons 
 Surface Overflow Rate, at 2.68 MGD and 5.32 MGD        404 GPD/SF, 801 GPD/SF 
 Weir Overflow Rate, at 2.68 MGD and 5.32 MGD         3988 GPD/Ft, 7917 GPD/Ft  

Sludge Pumps                2@152 GPM @ 40 strokes/min, 3.8 GPM/stroke, 40’ TDH 
      
Rotating Biological Contactors 
 Number of Trains and number of units per Train                  6 Trains, 4 Units/Ea. 
 Surface Area of Media per Train                            750,000 SF 
 Total Surface Area of all Trains                    3,000,000 SF 
 Hydraulic Loading at 2.68 MGD                                             0.89 GPD/SF 
  
Secondary Clarifiers                        2, rectangular 
 Dimensions, each                                          40’ x 100’ x 8.5’ SWD 
 Surface Area and Volume               8,000 SF, 68,000 CF, 508,640 Gallons 
 Surface Overflow Rate, at 2.68 MGD and 5.32 MGD         350 GPD/SF, 665 GPD/SF 
  
Tertiary Lagoons 
 Number and Total Volume                   3, approximately 9.6 MG 

 
Chlorine Contact Chamber 
 Volume                 118,000 Gallons 
 Detention Time, at 5.32 MGD                        32 minutes 
 
Cascade Aeration Ladder 
 Depth and Effluent Dissolved Oxygen Concentration                9.5’, 7.0 mg/l 
 
Sludge Thickener 

Diameter and Side Water Depth      25’ x 10’ SWD 
Volume                    36,725 Gallons 

                          Thickened Sludge Pump     152 GPM @ 40 strokes/min., 3.8 GPM/stroke, 40’ TDH 
 
Anaerobic Sludge Digesters 
 Primary Digester Volume               385,110 Gallons  
 Secondary Digester Volume               362,316 Gallons 
 Total Digester Volume               747,426 Gallons 
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Sludge Drying Beds 
 Number and Size of Each                4 at 2500 SF and 4 at 5000 SF 
 Total Drying Bed Area               30,000 SF 
 
Sludge Storage Lagoon 
 Volume                 475,850 Gallons 

 
Effluent Limits 

 
The City’s current KPDES permit (KY0027421) was issued on December 8, 2008 and 
expires on December 7, 2013. Based on the plant’s design flow of 2.68 MGD, the permit 
calls for the discharge limitations and monitoring requirements listed in Table 6-4. A 
copy of this permit is provided in Appendix 4. 

 
Table 6-4 

Harrodsburg Wastewater Treatment Plant KPDES Permit 
Current Discharge Limitations and Monitoring Requirements 

(Expires December 7, 2013) 
 

Characteristic   Effluent Limitation  Monitoring Requirement 
     Monthly Avg. Daily Max. 
 

Effluent Flow (MGD)  Report  Report  Continuous by Recorder 
 

Effluent CBOD5 (mg/l) 10   15  1/week by 24-Hr Composite 
 

Effluent TSS (mg/l)  30  15  1/week by 24-Hr Composite 
 

Ammonia Nitrogen (mg/l)  
 May 1 – Oct 31  4  6  1/week by 24-Hr Composite 
 Nov 1 – April 30  10  15  1/week by 24-Hr Composite 
 

Escherichia Coli (N/100 ml) 130  240  1/week by Grab Sample 
 

Dissolved Oxygen (mg/l)   Not less than 7.0  1/week by Grab Sample 
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pH (standard units)    6.0 (min) to 9.0 (max) 1/week by Grab Sample 
 
Total Residual Chloride (mg/l)  0.011  0.019  1/week by Grab Sample 

 
Total Phosphorus (mg/l) Report  Report  1/week by 24-Hr Composite 

 
Total Nitrogen (mg/l)  Report  Report  1/week by 24-Hr Composite 

 
Chronic Toxicity (TU)  N/A  1/Quarter 3 24-Hr Composite Samples 
 
Treatment Plant Influent and Effluent Wastewater Characteristics 

 
The monthly Discharge Monitoring Reports for the wastewater treatment plant for 
calendar years 2009 through 2012 were reviewed to determine the current 
performance of the plant. The data from these reports is summarized in Table 6-5.  

 
Table 6-5 

Harrodsburg Wastewater Treatment Plant 
Influent and Effluent Wastewater Characteristics 

January 2009 - December 2012 
2009 Avg Min Max Avg Avg Avg Avg Avg Avg Avg Avg Effluent 

Month Daily Daily  Daily  Influent Effluent Influent Effluent Influent Effluent Effluent Effluent Fecal 

 Flow Flow Flow CBOD CBOD TSS TSS NH3-N NH3-N Total P TRC Coliform 

 (MGD) (MGD) (MGD) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (N/100ml) 

January 1.60 0.9 6.2 129 6 206 7 16.4 1.30 1.6 0.003 2 

February 1.60 1.1 3.5 101 5 233 5 12.5 0.90 1.5 0.003 2 

March 2.30 1.3 4.7 114 5 245 6 11.9 0.80 1.3 0.010 3 

April 2.00 1.1 4.3 101 4 276 6 14.8 0.33 1.3 0.003 - 

May 1.70 0.9 4.2 128 5 435 11 18.4 0.51 1.8 0.003 4 

June 1.60 0.6 3.8 124 7 635 16 16.1 0.55 1.8 0.003 13 

July 0.80 0.5 1.8 138 5 1085 8 17.9 1.48 2.5 0.004 42 

August 1.00 0.6 2.0 121 4 457 4 22.8 1.89 2.2 0.004 1 

September 1.20 0.7 3.2 142 4 574 4 20.4 1.81 2.4 0.003 3 

October 1.70 1.1 4.3 116 4 489 5 19.9 1.60 2.1 0.003 1 

November 1.20 0.9 4.1 133 3 584 2 15.1 1.04 1.6 0.003 1 

December 1.60 0.9 3.7 99 4 290 2 10.5 2.65 1.7 0.004 1 
 
Avg Daily 1.51   121 4.7 459 6.3 16.4 1.24 1.8   

Min Daily  0.5           

Max Daily   6.2          
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2010 Avg Min Max Avg Avg Avg Avg Avg Avg Avg Avg Effluent 

Month Daily Daily  Daily  Influent Effluent Influent Effluent Influent Effluent Effluent Effluent Fecal 

 Flow Flow Flow CBOD CBOD TSS TSS NH3-N NH3-N Total P TRC Coliform 

 (MGD) (MGD) (MGD) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (N/100ml) 

January 1.51 1.0 2.6 91 5 182 6 10.3 0.67 1.7 0.004 1 

February 1.40 1.1 2.6 115 4 252 4 13.6 0.78 1.4 0.003 1 

March 1.20 1.0 2.3 143 5 646 4 15.0 0.73 2.3 0.003 1 

April 1.14 0.9 2.6 137 4 454 4 20.5 1.79 2.2 0.003 1 

May 2.10 1.0 7.1 94 5 551 3 12.2 0.67 0.9 0.004 1 

June 0.90 0.6 2.6 126 6 642 5 16.9 0.72 2.0 0.003 3 

July 0.80 0.5 2.0 146 3 1181 7 17.0 0.97 2.4 0.003 7 

August 0.90 0.5 1.7 135 6 850 8 16.6 1.02 2.3 0.003 4 

September 0.80 0.6 1.6 117 5 528 6 19.3 1.17 2.3 0.003 2 

October 0.80 0.7 1.7 136 5 1013 4 20.6 0.99 2.4 0.003 1 

November 1.00 0.7 2.0 167 6 946 2 21.8 1.17 2.4 0.004 1 

December 1.40 1.0 3.4 181 8 300 3 14.9 1.15 1.8 0.005 1 
 
Avg  Daily 1.17   114 5.2 629 4.7 16.6 0.99 2.0   

Min Daily  0.5           

Max Daily   7.1          
 

2011 Avg Min Max Avg Avg Avg Avg Avg Avg Avg Avg Effluent 

Month Daily Daily  Daily  Influent Effluent Influent Effluent Influent Effluent Effluent Effluent Fecal 

 Flow Flow Flow CBOD CBOD TSS TSS NH3-N NH3-N Total P TRC Coliform 

 (MGD) (MGD) (MGD) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (N/100ml) 

January 1.40 1.1 2.6 171 7 231 7 16.3 1.24 2.3 0.003 1 

February 1.70 0.9 5.2 116 8 225 5 9.8 0.78 1.5 0.004 1 

March 2.10 0.9 5.0 103 6 173 6 8.9 0.54 1.3 0.003 1 

April 2.77 0.9 5.8 82 5 131 6 7.3 0.7 1.3 0.003 1 

May 1.60 0.7 5.3 96 5 196 6 7.8 0.57 1.1 0.004 1 

June 0.86 0.5 1.7 233 6 422 8 15.3 0.76 2.3 0.005 1 

July 1.80 0.8 10.0 233 11 940 7 14.9 0.71 2.6 0.003 5 

August 0.70 0.5 1.3 174 6 661 9 15.7 0.61 2.3 0.003 3 

September 1.20 0.5 3.0 105 7 124 7 8.0 0.83 1.9 0.003 2 

October 1.00 0.0 2.4 175 5 254 4 5.6 1.6 1.6 0.003 1 

November 1.90 0.5 5.5 113 5 158 7 15.8 2.04 1.7 0.004 2 

December 1.80 0.5 4.1 191 6 135 4 10.0 1.99 1.4 0.004 1 
 
Avg Daily 1.57   149 6.4 365 6.3 11.3 1.03 1.8   

Min Daily  0           

Max Daily   10.0          



City of Harrodsburg, Kentucky 
Regional Wastewater Facilities Plan, 2013 
------------------------------------------------------------------------------------------------------------------------------------------ 
 

Page 6-17 
 

 
 

2012    Avg Min Max Avg Avg Avg Avg Avg Avg Avg Avg Effluent 

Month Daily Daily  Daily  Influent Effluent Influent Effluent Influent Effluent 
Effluen

t Effluent Fecal 

 Flow Flow Flow CBOD CBOD TSS TSS NH3-N NH3-N Total P TRC Coliform 

 (MGD) (MGD) (MGD) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) 
(N/100 

ml) 

             

January 1.40 0.9 2.9 95 5 93 5 11.3 0.51 1.4 0.003 1 

February 1.30 1.0 2.2 139 6 145 7 12.0 1.26 1.3 0.004 1 

March 1.50 0.7 3.2 125 5 87 5 13.2 0.58 1.7 0.004 1 

April 0.86 0.2 1.5 176 4 149 7 14.2 0.49 1.8 0.004 1 

May 1.00 0.7 3.3 141 3 96 2 14.6 0.41 1.6 0.007 1 

June 0.74 0.6 1.2 148 6 142 5 14.9 0.74 2.6 0.006 2 

July 0.90 0.5 2.1 264 6 239 6 15.8 0.93 2.4 0.003 3 

August 0.80 0.5 1.2 188 6 84 6 18.0 0.61 1.6 0.003 6 

September 1.22 0.8 2.4 169 10 90 9 12.8 0.67 2.5 0.006 1 

October 1.00 0.8 2.0 175 7 149 8 14.1 0.2 1.5 0.003 1 

November 1.20 0.9 2.0 159 5 168 3 12.1 0.67 1,8 0.003 1 

December  2.30* 1.4 4.3 136 5 144 6 8.2 0.81 1.2 0.006 1 

             

 Avg Daily 1.19   150 5.8 132 5.8 13.5 0.66 1.8   

 Min Daily  0.2           

Max Daily   4.3          

             
            *December 2012 included an average of656,000 GPD of process wastewater from Wausau Paper  

 
Measurement of Wastewater Flows to Plant 

 
As previously indicated, the plant is equipped with an influent flow measuring device 
that is located within the 27-inch plant influent sewer. This device was installed to 
measure the velocity of the flow in the pipe and the depth of flow in the pipe. The depth 
of flow is converted to an equivalent wetted surface on the inside diameter of the pipe, 
which in turn is converted to an equivalent cross-sectional area of flow in the pipe.  This 
device has proven to be unreliable and is subject to erroneous readings due to the 
inherent inaccuracies associated with determining the depth and wetted diameter as 
flows change. During wet weather when the influent sewer surcharges, this device 
cannot measure the additional flow that is due to surcharged conditions in the influent 
sewer. In addition, it is almost impossible for plant staff to access this device for repair 
and/or cleaning because it is installed within a pipe that is more than 20 feet below 
ground.  
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As a result, the plant reports both the influent flow rate recorded from this device as 
well as the effluent flow rate measured by a Parshall flume. Because the Parshall flume 
is considered to report much more accurate readings, the effluent flow is used as the 
basis for reporting plant flows and loading conditions.  

 
The plant continuously samples the influent and effluent to determine plant 
performance and to report operating data for compliance with its KPDES Permit. The 
effluent sampler draws samples from a point at the discharge end of the plant, and 
these samples are representative of the final plant effluent.  
 
The influent sampler, on the other hand, draws samples from a channel that is 
downstream of the screens and upstream of the grit chamber. This location does not 
draw a representative influent sample at all times because this channel also includes 
recycled flows from process units within the plant. These recycle flows at times include 
the contents of tanks that are being drained, digester supernatant, thickener overflow, 
scum from the primary clarifiers, and other minor flows. As a consequence, there are 
times when the recorded influent wastewater characteristics are not representative of 
the actual influent.  
 
Historic Average Daily and Maximum Daily Wastewater Flows to Plant 

 
The plant’s DMR’s for 2009-2012 indicate that the plant has been receiving monthly 
average daily flow in the range of 1.0 to 2.43 MGD, with occasional monthly average 
daily flows as low as 0.70 MGD (in August 2011) and as high as 2.77 MGD (in April 2011). 
Extreme minimum daily flows and extreme maximum daily flows were recorded during 
this period. These readings may be inaccurate, however if they are correct, they are 
representative of a very dry period when little or no rain occurred in the area and very 
wet periods for extended periods, respectively. 
 
The 2009-2012 DMR’s indicate that the average daily flow to the plant averaged 1.36 
MGD during this period. However, these records also reveal that the plant received 
much higher wet weather period average daily flows (1.60 MGD) for 8 ± months out of 
each year, indicating that the plant is subject to seasonal high hydraulic loading periods 
that are critical to the performance of the treatment facilities. During the remaining four 
months of these four years, the plant received dry weather flows that averaged 0.92 
MGD. 



City of Harrodsburg, Kentucky 
Regional Wastewater Facilities Plan, 2013 
------------------------------------------------------------------------------------------------------------------------------------------ 
 

Page 6-19 
 

The 2009 – 2012 DMR’s also indicated that seven (7) days of peak wet weather flows 
were encountered during the four (4) year time period where the peak wet weather 
daily flow exceeded the nominally rated peak flow plant design capacity of 5.32 MGD.  
The peak monthly average flow in April of 2011 (a particularly wet month) was 2.77 
MGD which exceeded the nominally rated plant capacity of 2.68 MHD for an entire 
month. 
 
The significance of this flow data relates to the contribution of flows from the sources of 
flows handled by the City’s wastewater facilities.  During dry weather periods, the two 
primary sources of wastewater are residential customers and commercial/industrial 
customers. The relative amount of wastewater contributed by each of these two types 
of customers can be determined by first examining the flow contributed from 
commercial/industrial customers. This flow is summarized in Table 6-6, below. 
 

Table 6-6 
Industrial and Commercial Wastewater Discharge, in Gallons/Day 

Harrodsburg Planning Area, 10/09 to 11/12 
 

 
Account 

Water Consumption, in 
Cubic Feet * 

Water Consumption, in 
Gallons/Day 

Wastewater Discharge 
In Gallons/Day 

Corning Glass 12,283,553 N/A 82,800 

Anderson Dean Aquatic Center 7,910,630 53,150 53,150 

Hitachi Automotive 3,304,303 N/A 22,380 

Wausau Paper Sanitary 3,286,520 22,380 22,380 

Mercer County Board of Education 3,214,090 21,800 21,800 

Harrodsburg Housing #2 1,952,193 13,400 13,400 

Harrodsburg Heath Care 1,477,020 9,800 9,800 

Haggin Memorial Hospital 1,842,360 12,300 12,300 

Harrodsburg Housing #1 1,536,005 10,350 10,350 

Wallmart Super Store 1,070,720 7,300 7,300 

Other Miscellaneous Billings 5,936,000 40,000 40,000 

Total    275,660 

*Source: City of Harrodsburg, billing records for the period of 10/1/09 to 10/16/12. N/A indicates wastewater flows 
that are directly metered, not based on water meter readings.  Bold = included in industrial pretreatment program  
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Table 6-6 indicates that the historic commercial/industrial wastewater flow to the City’s 
wastewater collection facilities is on the order of 275,660 GPD, for the 3-year period 
ending in November of 2012. This flow includes sanitary wastewater as well as process 
wastewater from these customers, and each flow is either based on water meter or 
wastewater meter readings. 
 
Accordingly, during extended dry weather periods when the average daily flow received 
at the City’s treatment plant was an average of 0.92 MGD, the residential contribution 
of this flow can be calculated by subtracting the average commercial/industrial flow 
(0.28 MGD) from this total (0.92 MGD). This provides the average daily residential flow 
contribution during dry weather as 0.64 MGD.  
 
The plant DMR’s also provide an indication of the impact of infiltration and inflow (I/I) 
on the wastewater facilities during wet weather periods. Based on the 4-year average 
wet weather flow to the plant of 1.60 MGD, the I/I contribution can be estimated by 
subtracting the dry weather average daily flow (0.92 MGD) from the wet weather 
average daily flow (1.60 MGD) to determine the average I/I flow of 0.68 MGD.  The wet 
weather residential contribution can also be estimated by subtracting the average 
commercial/industrial flow (0.28 MGD) from the average wet weather flow (1.60 MGD), 
which equates to a residential wet weather flow of 1.32 MGD.  
 
Chapter 10 of the 2004 Edition of the “Ten States Standards” provides the rationale for 
using historic wastewater flow data in the planning and design of future wastewater 
collection and treatment facilities. Paragraph 11.241a of these standards defines the 
design average flow as the average of the daily volumes received for a continuous 12 
month period except when facilities receive critical seasonal high hydraulic loading 
during periods of the year. Since the Harrodsburg treatment plant receives seasonal 
high hydraulic loadings for an average of 8 months out of each year, the historic average 
flow to the plant is 1.60 MGD.  On that basis, when estimating future wastewater flows 
contributed to an existing collection system from all sources (i.e., residential customers 
and commercial/industrial customers), these standards allow for future flows to be 
estimated based on an equivalent residential flow of 132 gallons per person per day 
(1.32 MGD divided by an average of 10,000 persons served from 2009-2012) plus 
contributions from commercial and industrial customers. 
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The City has expended considerable effort and funds over the last 15 ± years to 
rehabilitate its wastewater collection system, including the elimination of overflows at 
pump stations, repairing manholes and sewer lines to reduce I/I and cleaning of 
numerous sewer lines, and has an on-going program to maintain and rehabilitate other 
portions of its collection system. 
 
Paragraph 11.242a of the 2004 Edition of the “Ten States Standards” allows future flows 
contributed to a new wastewater collection system to be based on 100 GPD per person 
plus wastewater contributed from commercial and industrial customers. This rate is 
lower than the rate used for existing wastewater facilities due to the expectation of 
lower I/I rates in systems built with modern construction techniques. On that basis, the 
rate of 100 GPD per person will be used in this Plan Update for future residential 
customers in the Planning Area and for future residential customers from MCSD.  
 
Maximum daily flows are provided in the plant’s DMR’s for 2009-2012. Table 6-7 
summarizes the average daily and maximum daily flows for this period. 
 
The data in Table 6-7 indicates that the ratio of maximum daily flow to average daily 
flow is approximately 2.5 times the average daily flow, regardless of wet weather or dry 
weather conditions.  On that basis, projected future flow rates in the existing 
wastewater collection system should be based on a ratio of maximum daily flow to 
average daily flow of 2.5. 
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Table 6-7 

Peak Wet Weather Flows, in MGD 
Received at Harrodsburg Wastewater Treatment Plant 

2009-2012 
 

 

Month 

2009 

Avg 
Daily 
Flow 

2009 

Max 
Daily 
Flow 

Ratio: 

Max 
to 

Avg 

2010 

Avg 
Daily 
Flow 

2010 

Max 
Daily 
Flow  

Ratio:

 Max 
to 

Avg  

2011 

Avg 
Daily 
Flow 

2011 

Max 
Daily 
Flow 

Ratio:

Max 
to 

Avg 

2012  

Avg 
Daily 
Flow 

2012  

Max 
Daily 
Flow 

Ratio: 

Max 
to 

Avg. 

Jan 1.6 6.2 3.875 1.5 2.6 1.733 1.4 2.6 1.857 1.4 2.9 2.071 

Feb 1.6 3.5 2.187 1.4 2.6 1.875 1.7 5.2 3.059 1.3 2.2 1.692 

Mar 2.3 4.7 2.043 1.2 2.3 1.917 2.1 5.0 2.381 1.5 3.2 2.133 

Apr 2.0 4.3 2.150 1.2 2.6 2.167 2.8 5.8 2.071 0.9 1.5 1.667 

May 1.7 4.2 2.470 2.1 7.1 3.380 1.6 5.3 3.313 1.0 3.3 3.300 

Jun 1.6 3.8 2.375 0.9 2.6 2.889 0.9 1.7 1.889 0.7 1.5 2.143 

Jul 0.8 1.8 2.250 0.8 2.0 2.500 1.8 10.0 5.556 0.9 3.3 3.667 

Aug 1.0 2.0 2.000 0.9 1.7 1.889 0.7 1.3 1.857 0.8 1.2 1.500 

Sep 1.2 3.2 2.667 0.8 1.6 2.000 1.2 3.0 2.500 1.22 2.4 1.525 

Oct 1.7 4.3 2.529 0.8 1.7 2.125 1.0 2.4 2.400 1.00 2.0 1.967 

Nov 1.2 4.1 3.147 1.0 2.0 2.000 1.9 5.5 2.895 1.20 2.0 1.667 

Dec 1.6 3.7 2.313 1.4 3.4 2.429 1.8 4.1 2.278 2.30 4.30 1.869 

Avg. 1.51 3.82 2.500 1.17 2.68 2.242 1.57 4.32 2.573 1.19 2.48 2.384 

Source: Harrodsburg WWTP Monthly Operating Reports, January 2009 to August 2012. 

 
An additional flow condition is also needed for planning purposes – the peak hourly flow 
rate. This rate is needed to determine the maximum hydraulic capacity of sewers and 
treatment units. To estimate this condition, for relatively new (and recently 
rehabilitated collection systems), Figure 1 in the 2004 Edition of the “Ten States 
Standards” is used for guidance. This figure indicates that for a community with a 
population on the order of 10,000 people, a peak hourly flow of three (3) times the 
average daily flow rate should be used. For a community of 18,500 people, this ratio 
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should be 2.8 times the average daily flow. Accordingly, this plan will use a peak hourly 
flow to average daily flow ratio of 2.8 in the existing collection system for the purpose of 
planning future wastewater collection and treatment facilities.  
 
The MCSD RWFP provided estimates of future average daily wastewater flows that were 
based on 100 gallons per person per day. Peak hourly wastewater flow projections were 
estimated based on a ratio of peak hourly flow to average daily flow of approximately 
4.0. No estimates were prepared for projected maximum daily flows in the MCSD RWFP, 
however it is reasonable to use a maximum daily flow to average daily flow of 2.0 based 
on the installation of new collector sewers in the MCSD service areas.  
 
To summarize, the review of historical wastewater flow data for the Harrodsburg 
wastewater system has led to the following conclusions: 

• Residential wastewater flow to the existing collection system averaged 132 
gallons per person per day from 2009-2012. Future wastewater flow to the 
existing collection system should be estimated at 132 gallons per person per day. 

• Commercial/industrial wastewater flow to the existing collection system 
averaged 0.28 MGD from 2009-2012. Future commercial/industrial flow to the 
existing collection system should include the existing 0.28 MGD plus an 
allowance for increased flow from these establishments. 

• Process wastewater flow from Wausau Paper, which is directly discharged to the 
treatment plant, should be included in future flow projections, plus any known 
future process wastewater flows from Wausau Paper or other significant water 
use customers. 

• Maximum daily flow and peak hourly flow from the existing collection system to 
the plant averaged 2.5 times and 2.8 times the daily average flow. These ratios 
should be used when projecting future flows from the existing collection system 
to the plant.  

• For MCSD wastewater flows, future average daily flows should be based on 100 
gallons per person per day. Maximum daily flows and peak hourly flows should 
be based on 2.0 times and 4.0 times the average daily flow. Flows from MCSD 
should be conveyed either directly to the plant or to a segment of the 
Harrodsburg collection system that has sufficient capacity to handle the flow 
without overloading the existing system during peak wet weather flow periods.  
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Historic Wastewater Characteristics 
 

The characteristics of the influent wastewater to the plant varied significantly over the 
2009-2012 period, which is normal for a plant that receives a combination of residential, 
industrial and commercial wastewater. The influent CBOD, for example, ranged in 
concentration from a fairly weak 82 mg/l (in April 2011 which was a month when flows 
to the plant were extremely high, causing the CBOD to be somewhat diluted), to 264 
mg/l (during July 2012, which was a relatively dry month without any significant rain, 
causing the CBOD level to be somewhat stronger than normal).  
 
The annual average concentration of CBOD during the 4-year period ranged from 114 
mg/l to 149 mg/l, which indicates that the plant influent CBOD concentration is 
generally lower than for similar municipalities where the influent CBOD is usually on the 
order of 150 mg/l to 200 mg/l.  

 
Plant influent concentrations of Total Suspended Solids (TSS) appeared to exhibit 
significant variations during this 44-month period. During the dry winter months, TSS 
levels were generally in the range of 150 mg/l to 250 mg/l, which is within the normal 
range for municipal wastewater. In summer periods, however, TSS concentrations of 
over 500 mg/l were recorded for extended periods, and the influent TSS level exceeded 
1000 mg/l on a few occasions (July 2009, July and October 2010).  

 
Discussions with plant staff indicate that the periods of high influent TSS levels were 
associated with times when plant tanks were being drained for service or significant 
recycle streams from the sludge treatment facilities (digesters, thickener) were being 
returned to the plant influent and the influent samples were tainted by this recycle flow. 
Consequently, for the purpose of this plan, influent TSS concentrations in the range of 
150 mg/ to 250 mg/l will be used for design of future facilities. 

 
Ammonia-Nitrogen (NH3-N) levels in the plant influent were in the range of 5.6 mg/l to 
22.8 mg/l, with an average of approximately 15 mg/l during this period. This range and 
average NH3-N concentration is normal for a municipal wastewater.  

 
Influent Phosphorus concentrations were not required to be monitored under the 
plant’s KPDES permit, however monitoring of plant influent levels indicated a range of 3 
mf/l to 8 mg/l with an average of approximately 5 mg/l. Effluent phosphorus levels 
indicated an average of approximately 2 mg/l, which is to be expected for a plant 
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employing biological secondary treatment where the biomass of organisms in the plant 
utilize phosphorus during the process to metabolize organics in the waste stream. 
Typically, wastewater contains 6-8 mg/l of total phosphorus, with 2-3 mg/l of the total 
as orthophosphate, 2-3 mg/l as polyphosphate and 1-2 mg/l as organically bound 
phosphorus. The orthophosphate and polyphosphate are both soluble and may be 
partially used up during biological treatment whereas the organic phosphorus is bound 
to the organic solids and is usually removed with the settled solids in the treatment 
plant’s clarifiers. On the basis of the monitoring data for the plant, an average influent 
phosphorus concentration of 5 mg/l will be used for the purpose of this Facility Plan. 

 
Historic Treatment Plant Performance 

 
Plant performance during this period was generally excellent, producing effluent CBOD 
and TSS levels in the single digit range, which are well below the KPDES permit monthly 
limitations of 10 mg/l for CBOD and 30 mg/l for TSS. Effluent NH3-N levels were 
consistently less than 3 mg/l and often lower than 1 mg/l, which are well within the 
KPDES seasonal permit limitations of 4 mg/l for May 1 to October 31 and 10 mg/l for 
November 1 to April 30.  Effluent phosphorus, although not a permitted pollutant, 
averaged 2.0 mg/l or less.  

 
One measure of a treatment plant’s performance is its compliance with the terms of its 
KPDES discharge permit. The KDOW regularly reviews the plant’s performance as 
indicated in monthly Discharge Monitoring Reports as well as by conducting routine 
inspections of the facility. When the permit conditions are not met, the KDOW issues a 
Notice of Violation (NOV) to the City. In turn, the City takes appropriate action to correct 
the problem. Recent NOVs are described in Table 6-8. 

 
It should be noted that these NOV’s, although they represent a violation of the plant’s 
discharge permit requirements, were generally corrected by plant operating system 
adjustments or by submitting completed data soon after the NOV was recorded. Some 
of these NOV’s were due to missing data, which was provided soon thereafter.  
 
None of these NOVs were persistent or long-lasting, and, since they were resolved 
quickly, they were not the subject of fines or penalties imposed by the KDOW.  
 
By comparison with other municipal treatment facilities over a similar 5-year period, the 
number of NOVs (15) issued to Harrodsburg indicate that the plant was generally 
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operated in accordance with its permit conditions with only occasional permit limitation 
exceedences.  

 
Table 6-8 

Harrodsburg Wastewater Treatment Plant 
Notices of Violation of KPDES Permit 

2006-2012 
 

 NOV Date ID Number Description 
2/21/2006 2006001 Total ammonia nitrogen exceeded monthly average and daily maximum  

permit limits for October 2005 
8/28/2006 2006002 Total ammonia nitrogen exceeded monthly average permit limits  

for May 2006 and maximum limits for June 2006  
11/16/2006 2006003 Total ammonia nitrogen exceeded monthly average and daily maximum limits for July 

2006, monthly average limit for August 2006 and monthly average and daily 
maximum limits for September 2006 

11/26/2008 2008001 Total Residual Chlorine exceeded daily maximum limit for July 2008 
11/26/2008 2008002 Dissolved Oxygen did not meet minimum limit for August 2008 
3/16/2009 2009001 Degradation of stream during sewer crossing construction in February 2009 
5/28/2009 2009003 Total residual chlorine exceeded monthly average and daily maximum 

 for February 2009 and March 2009 
5/28/2009 2009001 Did not submit required E. Coli data for February 2009 and March 2009 
6/2/2009 2009001 Did not submit DMRs at required intervals for December 2008 to February 2009 
6/2/2009 2009004 Did not submit required E. Coli results for February 2009 and March 2009 

8/20/2009 2009005 Did not submit required Total Nitrogen data for April 2009 and May 2009 
8/20/2009 2009005 Did not submit required E. Coli data for April 2009 

11/20/2009 2009005 E. Coli exceeded monthly average and daily maximum permit limits for July 2009 
10/17/2011 2011001 Whole Effluent Toxicity exceeded permit limit in August 2011 
12/12/2011 2011002 Biochemical Oxygen Demand exceeded monthly average and maximum weekly  

permit limits for July 2011 
                    Source: Open Records Request, Kentucky Division of Water (October, 2012) 

 
 
Wastewater System Staff 
 
The wastewater system staff includes a staff of twelve, six for the collection system and six for 
the treatment plant. The collection system staff includes a Superintendent (Mr. Troy Gowins), 
an Assistant Superintendent (Mr. Jason Sanford), three Public Service Workers III and one Public 
Service Worker II. The treatment plant staff includes a Superintendent (Mr. Roy Freeman), a 
Class III Senior Operator (Mr. Mike Mullins), two Class II Operators, a Public Service Worker II 
and a part-time employee. Funds are provided for the staff to receive routine training and 
refresher training for their respective positions.  
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Chapter 7: FORECASTS OF WASTEWATER FLOWS AND WASTE LOADS 

 
Introduction 
 
This chapter provides projections of future wastewater flows to be handled by the Harrodsburg 
collection and treatment facilities. A forecast of future wastewater loads to the treatment 
facility is also provided. 
 
Wastewater Flow Projections 
 
In Chapter 6 an analysis of historic flow data for the period of 2009-2012 was completed. This 
analysis, which will be used in this chapter for projecting future wastewater flows, indicated the 
following: 

• The plant’s daily hydraulic loading has historically been subject to seasonally high flow 
rates on the order of 1.60 MGD for eight ± months out of the year. Paragraph 11.241a of 
the 2004 Edition of the “Ten States Standards” allows this rate to be used as the historic 
average daily flow.  

• The plant received an average daily commercial/industrial flow rate of 0.28 MGD during 
2009-2012. The plant also began receiving an average daily flow of 0.6 to 0.7 MGD of 
process wastewater that was pumped directly to an equalization/cooling lagoon from 
Wausau Paper. 

• The historic residential flow during 2009-2012 was 1.32 MGD (1.60 MGD total flow 
minus 0.28 MGD commercial/industrial flow). For the average population of 10,000 
residents that were served by the City’s wastewater system in this period, the 
residential flow equated to 132 gallons per person per day.  

• During the four ± dry months of each year during 2009-2012, the plant received an 
average daily flow of 0.92 MGD. When the average commercial/industrial flow of 0.28 
MGD is deducted from this total, the average daily dry weather residential flow during 
this period was 0.64 MGD, or 64 gallons per person per day. 

• The average rate of infiltration/inflow during wet weather periods from 2009-2012 was 
determined by subtracting the dry weather residential flow (0.64 MGD) and dry weather 
commercial/industrial flow (0.28 MGD) from the average daily wet weather flow (1.60 
MGD). The average I/I rate was therefore 0.68 MGD during the wet weather months of 
2009-2012.  
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Chapter 6 also included a discussion of the approach to be taken in projecting future 
wastewater flows to the City’s wastewater system. This discussion concluded that: 

• Residential flows from Harrodsburg customers currently served by the wastewater 
collection system should be based on the current per capita rate from 132 gallons per 
person per day. 

• Residential flows from Harrodsburg customers that will reside outside the current 
Corporate Limits but within the Planning Area boundary should be based on the per 
capita rate of 100 gallons per capita per day.  This rate is used due to the improved 
sewer construction techniques that will be used when these collection systems are built, 
resulting in lower I/I rates than in the existing collection system. 

• Commercial/industrial flow projections should be based on historic metered flow rates 
from existing customers (an average of 0.28 MGD during 2009-2012) plus an allowance 
for additional future flows from these commercial/industrial customers. 

• Flows of process wastewater from Wausau Paper to the treatment plant should be 
based on the historic metered flow rate (0.6 to 0.7 MGD average). Peak flows of Wausau 
Paper process wastewater should be based on the occasional increased discharges 
during “grade changes” of Wausau’s production operations. In the event that the City of 
Harrodsburg agrees to provide wastewater treatment for future expansion(s) of 
Wausau’s production operations, the City’s treatment facility may in turn require 
additional expansion(s) beyond that determined in this Facility Plan Update. 

• Projections of future maximum daily flows in the existing wastewater collection system 
should be based on historic data from 2009-2012, which indicated that maximum daily 
flows averaged 2.5 times the average daily flows during this period. 

• Projections of future peak hourly flows in the existing wastewater collection system 
should be based on Figure 1 from the 2004 Edition of “Ten States Standards”, which 
recommended that the peak hourly flow rate should be based on 2.8 times the average 
daily flow for a system serving the projected population contributing to the Harrodsburg 
wastewater facilities.  

• Projections of MCSD average daily flows should be based on the estimates presented in 
the MCSD RWFP, which in turn are equivalent to 100 gallons per person per day. 
Maximum daily wastewater flows from MCSD should be based on 2.0 times the average 
daily flows. Peak hourly flow rates from MCSD should be based on 4.0 times the average 
daily flows.  
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Base Wastewater Flows 
 

This paragraph provides projections of average daily, maximum daily and peak hourly 
flows to the treatment plant for the Planning Period of this Plan. 

 
Residential Wastewater Flow Projections: 

 
The residential flow that will discharge to the Harrodsburg wastewater system in 
the future will come from three sources: Residents within the existing 
Harrodsburg Corporate limits, residents that live outside of the Harrodsburg 
Corporate Limits but within the Planning Area, and residents of MCSD. The 
projected population for these three residential groups for 2012 to 2032 was 
provided in Table 4-2. The per capita flow rate for each group was discussed in 
the previous paragraph.  

 
On that basis, Table 7-1 provides the average daily residential wastewater flow 
projections for the Planning Period of this Plan. 

 
Table 7-1 

Average Daily 
Residential Wastewater Flow Projections, in Gallons/Day 

Harrodsburg Planning Area, 2017 to 2032 
 

 
 

Year 

Flow from Residents  
Within the City’s 

existing  Corporate 
Limits  

 
(at 132 GPD) 

Flow from  
 Residents outside the City’s 
existing Corporate Limits but 

within the Planning Area  
 

(at 100 GPD) 

Flow from 
 MCSD  

Residential  
Customers  

 
(at 100 GPD) 

Total  Average 
Daily 

Residential Flow 
to Harrodsburg 

Wastewater 
Facilities 

2017 1,373,000 35,000 375,000 1,783,000 
2022 1,370,000 55,000 440,000 1,863,000 
2027 1,367,000 72,500 510,000 1,949,500 
2032 1,360,000 95,000 615,000 2,070,000 

 

 
Commercial and Industrial Wastewater Flow Projections: 

 
In addition to the historic average daily commercial/industrial flow of 0.28 MGD 
(per Table 6-6), flow projections for these establishments have been made in 
Table 7-2 for the planning period of this Facilities Plan.  
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An additional flow projection has been included in Table 7-2 for process 
wastewater from Wausau Paper, which represents a discharge from an 
expanded production facility that was built in 2012 and began producing process 
wastewater in December 2012. Unlike the sanitary wastewater from this plant 
(which discharges approximately 22,380 gallons per day to the City’s wastewater 
collection system) the process wastewater produced by this expansion is 
pumped continuously (24 hours/day, 7 days/week) by a pump station via a 
dedicated force main directly to the Harrodsburg wastewater treatment plant.  
The pump station is owned and operated by Wausau Paper and is equipped with 
variable speed pumps that are capable of discharging 500 GPM to 1500 GPM to 
the treatment plant. In December 2012, this discharge averaged 656,000 gallons 
per day, which equates to a continuous pumping rate of 456 GPM. The higher 
pumping rate of 1500 GPM is designed to be used occasionally (estimated at 3-4 
hours duration) during periodic “grade changes” in Wausau’s process operation.  

 
At the City’s treatment plant, the process wastewater from Wausau is conveyed 
into a flow equalization/cooling lagoon which stores the wastewater before it is 
conveyed into the treatment plant. The lagoon is designed to store the periodic 
high flows of 3-4 hours duration during Wausau’s “grade changes” so that the 
flow into the plant is discharged at a constant rate of no more than 720,000 
gallons per day. The sanitary wastewater from Wausau continues to be 
discharged to the Harrodsburg wastewater collection system by a separate 150 
GPM pump station.  

 
Discussions with Wausau officials during the preparation of this Plan Update 
indicate that Wausau will be conducting a feasibility study in 2013 or 2014 to 
evaluate options for further expansions of production operations at their 
Harrodsburg facility. Options include the possibility of either one or two more 
future process expansions during the Planning Period, either of which would 
equate to a substantial additional discharge of process wastewater to the City’s 
treatment plant.  If either of these future expansions by Wausau were to occur, 
additional flow equalization/cooling lagoon capacity and additional wastewater 
treatment plant capacity would likely be required. In addition, additional water 
treatment plant capacity would need to be provided by the City to accommodate 
the water demand associated with either expansion.  
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While a firm date for either of these possible future expansions is unknown at 
this time, it is perceived that Wausau will make a decision regarding this matter 
within the 2013-2014 timeframe. On that basis, it may be necessary to amend 
this Plan to account for this matter, once the Wausau feasibility study has been 
completed and a decision has been made between the City and Wausau Paper 
concerning these possible future expansion(s).  

 
Accordingly, Table 7-2 summarizes the projected average daily 
commercial/industrial wastewater discharges to the Harrodsburg wastewater 
facilities for the Planning Period. 

 
Table 7-2 

Average Daily 
Commercial/Industrial Flow to Treatment Plant, in Gallons/Day 

Harrodsburg Planning Area, 2017 to 2032 
 

 
Year 

Commercial and Industrial 
Wastewater Flows From Existing  

Customers to the City’s Wastewater 
Collection System 

Wausau 
Process Wastewater Flow  
Discharged to the City’s 

Wastewater Treatment Plant 

Total Commercial/Industrial  
Wastewater Flow to the 

City’s Wastewater 
Treatment Plant 

2017 300,000 650,000 950,000 
2022 325,000 650,000 975,000 
2027 350,000 650,000 1,000,000 
2032 375,000 650,000 1,025,000 

   Sources: City of Harrodsburg Billing Records (10/09 to 10/12), Discussions with Wausau Paper 

 
The reason that the Wausau process wastewater flow is shown separately in 
Table 7-2 from the other commercial/industrial flows is that the Wausau process 
flow does not pass through the wastewater collection system. This means that 
when future maximum daily and peak hourly flows to the treatment plant are 
projected, the Wausau process wastewater flow will not be included in the same 
manner as are flows from residential and other commercial/industrial customers 
that discharge directly to the collection system. This rationale is shown in the 
summary of projected wastewater flows in the following paragraph. 

 
Average Daily Wastewater Flow Projections: 

 
Table 7-3 summarizes the projected daily average wastewater flows to the 
Harrodsburg treatment plant for the Planning Period.  
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Table 7-3 

Average Daily Flow Projections to Treatment Plant, in Gallons/Day 
Harrodsburg Planning Area, 2017 to 2032 

 
 
 

Year 

Average Daily 
Flow from 
Residential 

Customers within 
City’s existing 

Corporate Limits 

Average Daily  Flow 
from Residential 

Customers outside 
existing Corporate 
Limits but within 

the Planning Area 

Average 
Daily 

Residential 
Flow from 

MCSD 
Customers 

Average 
Daily Flow 

from 
Commercial
/Industrial 
Customers  

Average 
Daily 

Wausau 
Paper 

Process 
Wastewater 

Flow 

Total 
Average 

Daily Flow 
to City’s 

Wastewater 
Treatment 

Plant 
2017 1,373,000 35,000 375,000 300,000 650,000 2,733,000 
2022 1,370,000 55,000 440,000 325,000 650,000 2,840,000 
2027 1,367,000 72,500 510,000 350,000 650,000 2,949,500 
2032 1,360,000 95,000 615,000 375,000 650,000 3,095,000 

 
Maximum Daily Wastewater Flow Projections: 

 
Maximum daily flow projections for the planning period are presented in Table 
7-4.  The maximum daily flows from the residential population within the 
existing Harrodsburg Corporate Limits are based on 2.5 times the average daily 
flows from this population group. The maximum daily flows from the future 
population group that is anticipated to reside in developments between the 
City’s Corporate Limits and the Planning Area boundary are based on 2.5 times 
the average daily flows from that population group.  

 
The maximum daily flows from MCSD residential customers are based on 2.0 
times the average daily flow from that population group. The maximum daily 
flows from commercial/industrial customers (except the Wausau Paper process 
flow) are based on 2.5 times the average daily flows from these customers, since 
this flow is conveyed to the treatment plant in the existing collection system 
along with the City’s residential wastewater flow.  

 
The maximum daily flows of process wastewater from Wausau Paper are based 
on the days during “grade changes”, when the discharge from Wausau is 
approximately 500 GPM for 20 hours and 1,500 GPM for 4 hours, for a total 
maximum daily discharge of 960,000 GPD. 

 
Table 7-4 summarizes the projected maximum daily wastewater flows for the 
Planning Period.  
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Table 7-4 
Maximum Daily Flow Projections to Treatment Plant, in Gallons/Day 

Harrodsburg Planning Area, 2017 to 2032 
 

 
 

Year 

Maximum Daily 
Flow from 
Residential 

Customers within 
City’s existing 

Corporate Limits 

Maximum Daily  
Flow from 
Residential 

Customers outside 
existing Corporate 
Limits but within 

the Planning Area 

Maximum 
Daily 

Residential 
Flow from 

MCSD 
Customers 

Maximum 
Daily Flow 

from 
Commercial
/Industrial 
Customers  

Maximum 
Daily 

Wausau 
Paper 

Process 
Wastewater 

Flow 

Total 
Maximum 

Daily Flow to 
City’s 

Wastewater  
Treatment 

Plant 
2017 3,432,500 87,500 750,000 750,000 960,000 5,980,000 
2022 3,425,000 137,500 880,000 812,500 960,000 6,215,000 
2027 3,417,500 187,500 1,020,000 875,000 960,000 6,460,000 
2032 3,400,000 237,500 1,230,000 937,000 960,000 6,764,500 

 
Peak Hourly Wastewater Flow Projections: 

 
Peak hourly flow projections for the planning period are presented in Table 7-5.  
The peak hourly flows from the residential population within the existing 
Harrodsburg Corporate Limits are based on 2.8 times the average daily flows 
from this population group. The peak hourly flows from the future population 
group that is anticipated to reside in developments between the City’s Corporate 
Limits and the Planning Area boundary are based on 2.8 times the average daily 
flows from that population group.  

 
The peak hourly flows from MCSD residential customers are based on 4.0 times 
the average daily flow from that population group. The peak hourly flows from 
commercial/industrial customers (except the Wausau Paper process flow) are 
based on 2.8 times the average daily flows from these customers, since this flow 
is conveyed to the treatment plant in the existing collection system along with 
the City’s residential wastewater flow.  

 
The peak hourly flows of process wastewater from Wausau Paper are based on 
the days during “grade changes”, when the peak hourly discharge from Wausau 
is 1,500 GPM for 4 hours, which is equivalent to 2,158,300 GPD. 

 
Table 7-5 summarizes the projected peak hourly wastewater flows for the 
Planning Period.  
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Table 7-5 
Peak Hourly Flow Projections to Treatment Plant, in Gallons/Day 

Harrodsburg Planning Area, 2017 to 2032 
 

 
 

Year 

Peak Hourly Flow 
From Residential 
Customers within 

City’s existing 
Corporate Limits 

Peak Hourly Flow 
from Residential 

Customers outside 
existing Corporate 
Limits but within 

the Planning Area 

Peak Hourly 
Flow from 
Residential 

MCSD 
Customers 

Peak Hourly 
Flow from 

Commercial
/Industrial 
Customers  

Peak Hourly 
Wausau 

Paper 
Process 

Wastewater 
Flow 

Total  
Peak Hourly 

Flow to City’s 
Wastewater 
Treatment 

Plant 
2017 3,844,400 98,000 1,500,000 840,000 2,158,300 8,440,700 
2022 3,836,000 154,000 1,760,000 910,000 2,158,300 8,818,300 
2027 3,827,600 210,000 2,040,000 980,000 2,158,300 9,215,900 
2032 3,808,000 266,000 2,460,000 1,050,000 2,158,300 9,742,300 

 
Based on the flow projections in Tables, 7-3, 7-4 and 7-5, the following flows will be 
used as a basis for evaluating alternative treatment approaches in Chapter 8: 

 
• Average Daily Flow = 3.50 MGD 
• Maximum Daily Flow = 6.76 MGD 
• Peak Hourly Flow = 9.74 MGD 

 
Waste Load Projections 
 
From the plant’s Monthly Operating Reports for 2009-2012, and as discussed in Chapter 6, the 
projected daily average concentrations of CBOD, TSS, NH3-N and Phosphorus received at the 
treatment plant will be 175 mg/l, 200 mg/l, 15 mg/l and 5 mg/l, respectively. It is not expected 
that these concentrations will change significantly over the planning period due to the addition 
of flows from MCSD or from future commercial and industrial customers.   
 
On that basis, the following waste load projections for the design year average daily conditions 
will be used in Chapter 8 for evaluating alternative treatment approaches: 
 

• CBOD load at 175 mg/l for 3.50 MGD = 5,108 pounds/day 
• TSS at 200 mg/l for 3.50 MGD = 5,838 pounds/day 
• NH3-N at 15 mg/l for 3.50 MGD = 438 pounds/day 
• Total Phosphorus at 5 mg/l for 3.50 MGD = 146 pounds/day 
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Chapter 8: EVALUATION OF ALTERNATIVES 

 
Introduction 
 
This chapter includes an evaluation of alternatives for Harrodsburg’s wastewater services for 
the 2012 to 2032 Planning Period. In each alternative, wastewater collection and treatment 
plant projects that are currently under design or construction are identified as projects that will 
be completed during the first phase (0 to 2 years) of the Planning Period. Other projects are 
identified for construction during either the second phase (3-10 years) or the third phase (11-20 
years) of the Planning Period.  
 
The construction of the majority of the City’s currently planned and/or designed projects for 
the wastewater collection system and treatment plant will be completed within the first phase. 
The majority of the remaining projects, needed for additional collection and/or treatment plant 
capacity to serve the remainder of the Planning Period, will be designed and built in the second 
phase. The construction of some projects in the third phase is considered at the end of this 
chapter. In the event that Wausau Paper determines that it will further expand its current 
production facilities, requiring the discharge of additional process wastewater to the plant 
beyond that currently received, the construction of treatment plant facilities associated with 
Wausau Paper’s additional flow may be needed in the second phase (or possibly in the third 
phase).  
 
Four alternatives are evaluated in this chapter: 

• Alternative 1 - No Action. Under this alternative, no improvements are made to 
the wastewater collection system or to the wastewater treatment plant. The 
existing wastewater facilities will remain in their current condition for the 
Planning Period. 

• Alternative 2 - Optimization of Existing Facilities. Under this alternative, the 
currently designed and planned Phase 1 and Phase 2 projects for improvements 
to the wastewater collection system and Phase 1 projects for the treatment 
plant will be completed. In addition, improvements will be made to the 
treatment plant in Phase 2, to add additional treatment capacity using the same 
treatment processes currently employed. This includes the continued use of the 
existing Rotating Biological Contactors for secondary treatment. The use of the 
existing sludge processing system (gravity thickening, anaerobic digesters and 
sludge drying beds) will also continue under this alternative. 
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• Alternative 3 - Regionalized Treatment using new Oxidation Ditches for 
Secondary Treatment. Under this alternative, the currently designed and 
planned Phase 1 and Phase 2 projects for improvements to the wastewater 
collection system and Phase 1 projects for the treatment plant will be 
completed. In addition, expanding and upgrading improvements will be made to 
the treatment plant in Phase 2, to replace the existing secondary treatment 
process with Oxidation Ditches. The use of the existing Rotating Biological 
Contactors will be discontinued, as would the existing Primary Settling Tanks and 
Final Clarifiers. The sludge thickening and digestion system will be replaced with 
new aerated sludge holding tanks and belt filter presses. UV disinfection will 
replace the existing chlorination/de-chlorination system. 

• Alternative 4 - Regionalized Treatment using new Vertical Loop Reactors for 
Secondary Treatment. This alternative will be identical in all respects Alternative 
3, except that Vertical Loop Reactors will be provided in Phase 2 instead of the 
Oxidation Ditches. The currently designed and planned Phase 1 and Phase 2 
projects for improvements to the wastewater collection system and Phase 1 
projects for the treatment plant will be completed. 

 
Discussion of Alternatives 
 
Alternative 1 – No Action 
 
Under this alternative, no further wastewater collection or treatment system improvements 
will be completed during the Planning Period. All currently designed and planned projects 
would be cancelled. If on-going and planned sewer system projects are not completed, the 
wastewater collection system will lack the needed capacity to convey flow to the plant, and wet 
weather conditions could result in overflows from manholes, bypasses from pump stations or 
wastewater backing up into residences. These conditions would also be cause for the State to 
issue an Agreed Order that would require corrective action by the City, necessitating the 
expenditure of funds for design and construction at a later point in the Planning Period. 
 
If no action is taken, the plant’s current rated capacity (2.68 MGD) will be surpassed within 5± 
years. Additionally, without adding more flow equalization capacity to store high flows during 
wet weather periods, the plant will be subject to periodic hydraulic overloads which may cause 
solids to “wash out” of the plant, decreasing the ability of the plant to provide effective 
treatment and resulting in discharges that exceed the permit limitations for extended periods 
until the plant’s treatment processes are restored to their required performance level.  
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If no action is taken, several current treatment plant equipment deficiencies (due to equipment 
age and condition) would continue unabated without being upgraded. Examples include 
influent pumping, screening and grit removal facilities. The biological treatment system, which 
is based on the use of Rotating Biological Contactors (RBCs) – an out-of-date process which has 
fallen out of favor within the wastewater industry and for which spare parts continue to be in 
very limited supply – could place the plant’s future ability to meet its discharge permit 
requirements at risk.  
 
It is anticipated that at some point in the Planning Period that the State will issue a new 
discharge permit for the treatment plant that will include an effluent total phosphorus 
limitation and possibly an effluent total nitrogen limitation, or a more stringent seasonal 
Ammonia-Nitrogen limitation than that included in the current permit. The ability of the 
existing plant to meet any of these discharge limitations, without the addition of treatment 
facilities specifically provided to meet such requirements, will be problematic. 
 
If needed equipment replacements are not completed or if the plant is not modified to include 
treatment processes that will meet anticipated regulatory requirements, the existing treatment 
facility will likely be in frequent violation of the Clean Water Act and the City will be required by 
the State to enter into an Agreed Order to make the required modifications.  This would 
necessitate the need for the City to provide funds for design and construction of these 
modifications at a later point in the Planning Period.  
 
For these reasons, the No Action Alternative is not a viable alternative and is rejected from 
further consideration in this Plan. 
 
 
Alternative 2 - Optimization of Existing Facilities 
 

Wastewater Collection System Improvements 
 
Under this alternative, the on-going and planned Phase 1 and Phase 2 improvements to 
the wastewater collection system will continue to be planned and constructed.  

 
Although the City has been rehabilitating its sewers during the past 15 years to reduce 
infiltration and inflow as well as to eliminate wet weather induced overflows, excess 
capacity is not available in the older “downtown” area through which the majority of 
flows must pass as wastewater is conveyed from customers on the periphery of the 
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system to the treatment plant, which is located on the northwest side of town. This is 
especially the case for wet weather flows generated by customers outside and to the 
east and north of the Harrodsburg Planning Area, which would overload the City’s 
undersized “downtown” sewer system. To avoid overloading the existing collection 
system, MCSD will remain responsible for the construction of its own interceptor 
sewers, pump stations and force mains to convey future wastewater to Harrodsburg 
from its customers in Mercer County, except for those customers in the Burgin and 
Herrington Lake areas which are currently planned to be pumped to Danville. Since the 
Harrodsburg collection system does not have capacity to convey flows from MCSD 
customers through it, MCSD will be required to route its flows either directly to the 
treatment plant or to a part of the Harrodsburg collection system where sufficient 
capacity is provided for all customers.  
 
This approach is a continuation of the strategy that was implemented following the 
adoption of the City’s 2000 Facilities Plan Update. The primary goal of this approach is 
to reduce the impact of flows on the older “downtown” part of the collection system 
which is made up of a series of primarily 8-inch sewers that are adequate to serve the 
“downtown” area of the City but lack sufficient capacity to also convey additional flows 
contributed from areas around the perimeter of the City. Occasional wet weather 
overflows and other associated problems in this part of the system have continued to 
occur (and have been reported to KDOW). This strategy incorporates cleaning, repair 
and remediation of the affected sewers under a series of on-going and planned projects. 
Over time, in the event that such problems occur in other parts of the collection system, 
the City plans to continue addressing these issues. 
 
It is cost-prohibitive to undertake an approach that would replace existing sewers in the 
“downtown” area with larger sewers in order to provide such capacity. Instead, the City 
will maintain its “downtown” system and will construct new peripheral sewers to 
reduce or eliminate additional flows on the “downtown” part of the system, while also 
providing capacity to handle flows from future growth areas within the Planning Area 
and from MCSD customers.  
 
This strategy was previously employed successfully with the construction of the 
southwest interceptor sewer around the southwestern perimeter of the City, the 
Western Regional Pump Station on the west side of town and the force main to the 
treatment plant influent sewer. This project receives flows from the areas served by five 
former pump stations plus flows from other local customers that had previously 
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discharged into the “downtown” part of the City’s system, and flows from the Brightleaf 
area (a MCSD customer). The former pump stations frequently overflowed or were 
bypassed during wet weather periods. They have been taken out of service and their 
flows no longer overload the City’s “downtown” sewers during wet weather events.  
 
This strategy was also used for handling the process wastewater from Wausau Paper, 
located on the northwest side of the City. Rather than discharge this industry’s waste 
stream into the existing collection system, which could have resulted in overloaded 
sewers during wet weather periods (and possibly during dry weather periods), a 
dedicated pump station and force main were built to convey Wausau Paper’s process 
wastewater directly to the treatment plant, where an existing lagoon was modified to 
receive and equalize the flow before it is discharged into the plant for treatment.  
 
It is the City’s intent to continue with this strategy going forward. This will apply to flows 
from existing and future customers within the Harrodsburg Planning Area that may 
otherwise create capacity problems in the existing collection system, as well as future 
flows that are to be conveyed to Harrodsburg from MCSD. 
 
On that basis, the City will undertake the following wastewater collection system 
projects during the 0-2 year or the 3-10 year phases of the Planning Period, as indicated 
below and on Exhibit 8-1. 

 
• Phase 1 (0 to 2 years) Wastewater Collection System Projects: 

 
o Continue with the on-going planned projects for cleaning and 

rehabilitation of sewers to eliminate wet weather induced overflows. 
These projects are the last significant sewer rehabilitation projects 
planned by the City to eliminate overflows and bypasses in the 
“downtown” portion of the existing collection system. The first of these 
projects was bid for construction in November 2012 at a cost of $260,185 
and is in the process of being completed at this writing. This includes 
replacement and repair of collector lines and manholes in Greenville 
Street, College Street and Cherokee Heights, and cleaning of the main 
interceptor sewer that conveys wastewater to the treatment plant. 
Estimated project costs are $418,500 in 2013 dollars. 
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o The second sewer rehabilitation project includes cleaning, video 
inspection and rehabilitation of collector lines in the Blue Ridge, Cardwell, 
Green Acres and Brentwood neighborhoods. This project has an 
estimated project cost of $576,000 (2011 dollars, per the KIA Clean Water 
Project Profile). Bidding for construction of this project is scheduled for 
mid- to late-2013 if funds are available. In 2013 dollars, the estimated 
project cost is $647,000. 

 
o Increase the capacity of the Western Regional Pump Station by adding 

two more submersible pumps each with a capacity of 1,680 GPM at 63 
feet TDH, thus providing a total of four pumps of equal capacity. This will 
ensure sufficient capacity for flows that are conveyed from the Corning 
Pump Station (discussed below) and future customers along U.S. 127 
bypass on the eastern side of town. If a U.S 127 bypass is provided on the 
west side of town, this pump station upgrade will also provide capacity to 
handle these flows. This project has an estimated project cost of 
$428,640 (in 2011 dollars, per KIA Clean Water Project Profile) and is 
scheduled for construction in late-2013 if funds are available. In 2013 
dollars, the estimated project cost is $482,000. 

 
• Phase 2 (3 to 10 years) Wastewater Collection System Projects: 

 
o Construct a new pump station (known as the new Corning Glass 

Pump Station) on the east side of town, and a force main from the 
new pump station along the southeastern perimeter of the City, to a 
manhole on the southwest interceptor. This project will remove flows 
discharged by residential, commercial and industrial customers in the 
east side of town that are currently discharged to the “downtown” 
part of the collection system, further protecting the “downtown” 
portion of the collection system from overloading during wet weather 
periods.  Flows will be conveyed to the southwest interceptor, and 
from that point via the Western Regional Pump Station and its force 
main to the treatment plant. This project was estimated to cost 
$810,000 (in 2011 dollars, per the KIA Clean Water Project Profile). In 
2013 dollars, the estimated project cost of this project is $910,500. 
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o Provide sewer service to two currently unsewered areas, Riverview 
Estates and Fountaine Trace.  This will eliminate on-site systems from 
approximately 140 homes in the City’s Planning Area. A KIA Clean 
Water Project Profile has not been developed for this project at this 
writing. For planning purposes, this project has an estimated project 
cost of $400,000 in 2013 dollars 

 
o Plan for the connection of a force main (constructed by MCSD) from a 

pump station located in the Salvisa or McAfee area to a point that 
connects to the 27-inch treatment plant influent sewer. This force 
main was described in the MCSD RWFP as part of a larger 
$10,141,000 project (2006 dollars, per the MCSD RWFP) to be funded 
by MCSD. The 2013 project cost estimate for this project is unknown. 
Funding for this project will be the responsibility of MCSD. 

 
o Plan for the connection of a gravity sewer (constructed by MCSD) 

from the Stringtown area that connects to the Harrodsburg collection 
system at a manhole in the northeast part of the City. This project 
was described in the MCSD RWFP as part of a larger $2,210,000 
project (2006 dollars, per the MCSD RWFP) to be funded by MCSD. 
The 2013 project cost estimate for this project is unknown. Funding 
for this project will be the responsibility of MCSD. 

 
• Phase 3 (11 to 20 years) Wastewater Collection System Projects: 

 
o Continue to monitor the operation of the collection system, especially 

during wet weather periods, to determine if further projects are 
needed to eliminate overflows and other similar problems. If such 
problems are found to occur, provide funding for the planning, design 
and construction of the required improvements to eliminate such 
problems.  

 
Wastewater Treatment Plant Improvements 
 
Under this alternative, improvements will be made to increase the capacity of the 
existing plant using the same treatment processes that are currently employed. The goal 
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of this alternative is to modify the plant so that existing treatment systems can achieve 
the anticipated level of treatment that will be required during the Planning Period. 

 
Accordingly, this alternative is evaluated based on the projected wastewater loads 
developed in Chapter 7 as well as the anticipated future more stringent discharge 
limitations that will be included in the plant’s discharge permit at some point during the 
Planning Period. The existing plant has provided excellent treatment over its lifetime, 
meeting the requirements of the plant’s current discharge permit. However, some of 
the plant’s components will need to be replaced to meet more stringent future nutrient 
discharge limitations that are likely to be issued during the 20-year Planning Period of 
this Facilities Plan.  

 
The anticipated discharge limitations indicated in Table 8-1 have been used in evaluating 
each wastewater treatment alternative at the design average daily discharge rate of 3.5 
MGD and an equalized peak flow rate of 6.8 MGD. 

 
Table 8-1 

Anticipated WWTP Discharge Limitations for the 
Planning Period, 2012-2032 

 
 Parameter      May 1-Oct 31  Nov 1 – Apr 31 
 

Carbonaceous 5-Day Biochemical Oxygen Demand 10 mg/l  10 mg/l 
Total Suspended Solids    30 mg/l  30 mg/l 
Ammonia Nitrogen*       2 mg/l  10 mg/l 
Dissolved Oxygen       7 mg/l    7 mg/l 
Total Phosphorus*       1 mg/l    1 mg/l 
Total Nitrogen*       10 mg/l    10 mg/l 
Total Residual Chloride    0.011 mg/l  0.011 mg/l 
pH (Standard Units)       6 to 9     6 to 9 
Chronic Toxicity (TUc)         1.0       1.0 
Escherichia coli          130 colonies per 100 ml 

 
*Based on an April 30, 2013, letter received from KDOW (in Appendix 8), It is 
anticipated that the plant’s next KPDES permit (to be issued for the period of 
December 8, 2013 to December 7, 2018) will include the requirement for 
effluent monitoring of total phosphorus and total nitrogen, and seasonal 
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ammonia-nitrogen limitations of 2 mg/l in summer and 10 mg/l in winter. It is 
anticipated that before the end of the Planning Period, the plant’s KPDES permit 
will include a total phosphorus effluent limitation of 1 mg/l and a total nitrogen 
effluent limitation of 10 mg/l. If the total phosphorus limit is lower than 1.0 mg/l, 
or the total nitrogen limit is lower than 10 mg/l or if lower seasonal ammonia-
nitrogen limitations are required, then additional treatment facilities beyond 
those evaluated in this chapter may be required, such as provisions for chemical 
addition and tertiary filtration.  

 
Anticipated requirements for reliability and redundancy for the plant are based 
on a Grade C reliability classification assigned by KDOW to the plant and on the 
requirements contained in 401 KAR 5:005, Sections 7 and 13. Biological 
treatment processes must be able to meet permit limitations during planned 
maintenance with one basin out of service. Clarification must be able to meet 
the surface overflow rate requirements at peak hourly flow rates and maximum 
daily solids loading rates with all clarifiers in service. 

 
This alternative includes the following on-going and planned Phase 1 projects at the 
wastewater treatment plant. The City intends to complete the construction of these 
projects in the 0-2 year phase of the Planning Period: 

 
• Complete the following plant upgrade projects in late 2013, actual bid cost of 

$3,723,000 (in 2013 dollars).  
o Replace the influent screw pumps with new screw pumping 

equipment equal in capacity to the existing pumps (5.28 MGD), in the 
existing structure. However, based on their variable output design, 
they are each capable of pumping as much as 10 MGD according to 
the equipment manufacturer. 

o Replace the mechanically cleaned screen with a new screen of the 
same capacity (5.28 MGD) in the existing screen channel. A 
press/washer will be provided to dewater the screenings prior to 
landfill disposal. Also, provide a new plant influent flow meter and 
sampler. 

o Replace the existing digester heat exchanger and associated piping 
for the sludge digestion facilities with a new boiler housed in a new 
building.  
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o Build a new 2,400 SF Sludge Processing Building to house a belt filter 
press for dewatering of anaerobically digested sludge, with associated 
feed pumps, polymer conditioning system, backwash system and cake 
conveyor. Dewatered sludge will continue to be disposed as dry cake 
in landfill. The existing sludge storage lagoon and most of the existing 
sludge drying beds will be kept as reserve sludge holding and 
dewatering facilities. 

o Install a plant-wide Supervisory Control and Data Acquisition (SCADA) 
system to monitor plant performance and control key process 
operations.  

o Complete site work and pavement improvements, as needed, to 
support the above projects.  

 
Under this alternative, the City will complete the following Phase 2 projects at the 
wastewater treatment plant during the 3-10 year phase of the Planning Period  
 

• Construct a new 3,300 SF Preliminary Treatment Building to house two 
mechanically cleaned screens and a manually cleaned bar rack, two vortex-
type grit chambers and two grit classifier/dewatering units. These processes 
will be designed for a flow equalized peak flow of 6.8 MGD. The mechanically 
cleaned screen provided in Phase 1 would be relocated to this building in this 
phase.  

• Relocate the influent sampling location to a point on the downstream side of 
the screens in the Preliminary Treatment Building. Relocate the influent 
sampler to this building.  

• Replace the influent flow meter with a new flow meter vault on the 
downstream side of the Preliminary Treatment Building to measure plant 
influent flow. Use this reading to serve as the plant influent flow record and 
to control flow-dependent plant processes.  

• Construct a submersible pump station to convey in-plant drainage and 
recycle flows to a point on the downstream side of the influent flow meter. 

• Increase the treatment capacity of the existing Primary Settling Tanks for a 
peak flow of 6.8 MGD by adding additional tankage and equipment. 

• Increase the capacity of the existing Rotating Biological Contactors for a peak 
flow of 6.8 MGD by adding additional RBC basins and equipment. This will be 
contingent on the availability of the required RBC equipment.  
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• Increase the capacity of the existing Final Clarifiers for a peak flow of 6.8 
MGD by adding additional tankage and equipment. 

• Replace the chlorination/de-chlorination plant effluent disinfection facilities 
with ultraviolet disinfection facilities capable of disinfecting a peak flow of 
6.8 MGD. Convert the existing Chlorination Building to house a plant effluent 
sampler, the UV system electrical and control equipment and a new Non-
Potable Water pumping system.  

• Replace the existing plant effluent Parshall flume with a new Parshall flume, 
and connect its discharge to the existing cascade aeration ladder. 

• Add an additional gravity sludge thickener, and add another secondary 
anaerobic digester to increase the capacity of the sludge treatment facilities. 

• Install a second belt filter press in the Sludge Processing Building, along with 
associated polymer, wash water and belt conveyor equipment.  

• Upgrade the plant electrical and control systems, including provision of a 
generator for use as a secondary source of power for emergency conditions 
and expand the plant SCADA system to automate and monitor new plant 
operations. Replace major electrical panels and distribution system 
components as needed.  

• Revise the yard plant piping systems, site drainage/grading, roads, yard 
lighting and other site work as needed. 

 
Under this alternative, the following Phase 3 wastewater treatment plant projects 
would be required only if Wausau Paper completes another process expansion during 
the Planning Period, similar to the expansion that Wausau completed in 2012. These 
projects are identified as Phase 3 projects to list them separately from the projects 
listed above, however the construction of these projects could be required in Phase 2 if 
Wausau Paper expands its process operations earlier than anticipated.  
 

• Provide additional equalization basin capacity to receive and store Wausau 
Paper’s additional process wastewater before it is discharged to the plant for 
treatment. This will require either the expansion of the existing lagoon that is 
currently used to equalize Wausau Paper’s wastewater or the construction of 
a new lagoon that would store the additional flow. 

• Construct additional preliminary and secondary treatment facilities, increase 
the capacity of the effluent disinfection system, and provide additional 
sludge holding and dewatering capacity for the added flow contributed by 
Wausau Paper.   
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• Install additional yard piping, electrical and control system equipment and 
other plant components as needed.  

 
This alternative involves optimizing the use of the existing treatment technologies by 
continuing to use the majority of the existing process components, with upgrades and 
other modifications as needed to increase the treatment capacity and to meet the 
anticipated discharge limitations. A key component of this alternative includes the 
continued use of the existing Rotating Biological Contactors (RBCs) and expanding the 
RBC facility to provide capacity for a peak flow of 6.8 MGD. 

  
There are two major concerns in regard to continuing to use the RBC system in the 
future. The first concern is that the RBC system is not recognized as a viable alternative 
for providing biological nutrient removal (i.e., treatment that would produce an effluent 
in compliance with the anticipated discharge limitations). The RBC system, which is 
based on incorporating an attached growth media within a suspended growth reactor, is 
generally referred to as a fixed film system. The only fixed film technologies recognized 
by the US EPA that have been shown to achieve biological nutrient removal to the levels 
anticipated to be needed for this plant are the Integrated Fixed Film Activated Sludge 
(IFFAS) system, the Moving Bed Biofilm Reactor (MBBR) system and the Biological 
Aerated Biofilter (BAF) system. These systems are somewhat similar to RBCs in that they 
both provide for the growth of bacteria on submerged solid media, which allows for 
oxidation of carbonaceous matter and nitrification. However, unlike RBCs, these 
systems are also capable of denitrification and phosphorus removal with the inclusion of 
an in-basin anoxic zone and an exterior anaerobic reactor. RBCs, on the other hand, are 
not considered by the US EPA as a viable system for biological nutrient removal (see 
“Nutrient Control Design Manual”, EPA/600/R-10/100, August 2010). Even with the 
addition of anaerobic and anoxic reactors upstream of the RBCs to provide processes 
that are capable of achieving phosphorus removal and denitrification, and with the 
replacement of the existing rectangular clarifiers with more effective circular clarifiers to 
improve solids removal, a biological treatment system that includes RBCs will likely not 
be capable of meeting the anticipated effluent limitations presented in Table 8-1. 
 
The second concern with RBCs is that this process has fallen out of favor nationwide as a 
viable process for secondary or advanced wastewater treatment and is no longer 
supported by companies that formerly manufactured the equipment and components 
of RBC systems. This technology has a long history of failures of structural and 
mechanical component parts, which has led most municipalities to replacing this system 



3ity of Harrodsburg, Kentucky 
Regional Wastewater Facilities Plan, 2013 
------------------------------------------------------------------------------------------------------------------------------------------ 
 

Page 8-13 
 

with another more reliable and less maintenance-intensive treatment system. 
Harrodsburg’s RBC units have had a history of problems associated with gear boxes, 
shafts, bearing failures and other issues that have been similar to those reported for 
other RBC units elsewhere in the country. The RBCs at the Harrodsburg plant have 
exceeded their expected service life (33 ± years old).  
 
At the Harrodsburg plant, the existing rectangular final clarifiers have a shallow side 
water depth (8.25’) and use chain and flight sludge collectors.  Minimum current KDOW 
design criteria for rectangular secondary clarifiers for fixed film biological treatment 
processes (such as RBC’s) is 10’ minimum (and greater depths are recommended).  The 
existing arrangement results in the production of dilute secondary sludge which is more 
difficult to thicken and dewater and allows for the release of solids over the clarifier 
effluent weirs, particularly during wet weather flow events. Without the downstream 
tertiary lagoons to capture the released solids, this plant would discharge solids to the 
receiving stream in excess of its permit limitations.   

 
For these reasons, Alternative 2 is not considered as a viable alternative and is rejected 
from further consideration in this Plan. On that basis, preliminary design calculations, 
construction and project cost estimates for this alternative have not been developed. 

 
 
Alternative 3 - Regionalized Treatment with New Oxidation Ditches for Secondary Treatment 
 

Wastewater Collection System Improvements 
 
Under this alternative, expanding and upgrading the same on-going and planned Phase 
1 and Phase 2 improvements to the wastewater collection system that were discussed 
for Alternative 2 will continue to be planned and built when funded.  

 
Wastewater Treatment Plant Improvements 
 
Under this alternative, expanding and upgrading improvements will be made to increase 
the capacity of the existing plant using a series of new treatment processes to replace 
those that are currently employed. The goal of this alternative is to modify the plant so 
that existing treatment systems can achieve the anticipated level of treatment that will 
be required during the Planning Period. Accordingly, this alternative is evaluated on the 
basis of meeting the same anticipated discharge limitations as Alternative 2. 



3ity of Harrodsburg, Kentucky 
Regional Wastewater Facilities Plan, 2013 
------------------------------------------------------------------------------------------------------------------------------------------ 
 

Page 8-14 
 

This alternative includes the following on-going and planned Phase 1 projects at the 
wastewater treatment plant. The City intends to complete the construction of these 
projects in the 0-2 year phase of the Planning Period. These projects are the same as 
those listed for Alternative 2. 

 
• Complete the following plant upgrade projects in 2014, at an estimated total 

project cost of $3,723,000 (in 2013 dollars).  
o Replace the influent screw pumps with new screw pumping 

equipment equal in capacity to the existing pumps (5.28 MGD), in the 
existing structure. However, based on their variable output design, 
they are each capable of pumping as much as 10 MGD according to 
the equipment manufacturer. 

o Replace the mechanically cleaned screen with a new screen of the 
same capacity (5.28 MGD) in the existing screen channel. A 
press/washer will be provided to dewater the screenings prior to 
landfill disposal. Also, provide a new plant influent flow meter and 
sampler. 

o Replace the existing digester heat exchanger and associated piping 
for the sludge digestion facilities with a new boiler housed in a new 
building.  

o Build a new 2,400 SF Sludge Processing Building to house a belt filter 
press for dewatering of anaerobically digested sludge, with associated 
feed pumps, polymer conditioning system, backwash system and cake 
conveyor. Dewatered sludge will continue to be disposed as dry cake 
in landfill. The existing sludge storage lagoon and most of the existing 
sludge drying beds will be kept as reserve sludge holding and 
dewatering facilities. 

o Install a plant-wide Supervisory Control and Data Acquisition (SCADA) 
system to monitor plant performance and control key process 
operations.  

o Complete site work and pavement improvements, as needed, to 
support the above projects.  

 
Under this alternative, the City will complete the following Phase 2 projects at the 
wastewater treatment plant during the 3-10 year phase of the Planning Period. This 
series of projects will be completed as one construction project at an estimated project 
cost (in 2013 dollars) of $25,130,633. 
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• Construct a new 3,300 SF Preliminary Treatment Building to house two 
mechanically cleaned screens and a manually cleaned bar rack, two vortex-
type grit chambers and two grit classifier/dewatering units. These processes 
will be designed for a flow equalized peak flow of 6.8 MGD. The mechanically 
cleaned screen provided in Phase 1 would be relocated to this building in this 
phase.  

• Relocate the influent sampling location to a point on the downstream side of 
the screens in the Preliminary Treatment Building. Relocate the influent 
sampler to this building.  

• Replace the influent flow meter with a new flow meter vault on the 
downstream side of the Preliminary Treatment Building to measure plant 
influent flow. Use this reading to serve as the plant influent flow record and 
to control flow-dependent plant processes.  

• Construct a submersible pump station to convey in-plant drainage and 
recycle flows to a point on the downstream side of the influent flow meter. 

• Abandon the Primary Settling Tanks, RBC Basins and Final Clarifiers. These 
process units will be replaced with a new secondary treatment process 
designed for a peak flow of 6.8 MGD, employing Oxidation Ditches which are 
modified to provide biological nutrient removal. New circular Final Clarifiers 
and a new Return Activated Sludge/Waste Activated Sludge Pump Station are 
included with this process. Primary settling will not be required since the 
effluent from preliminary treatment will be directly conveyed to the new 
Oxidation Ditches. 

• Replace the chlorination/de-chlorination plant effluent disinfection facilities 
with ultraviolet disinfection facilities capable of disinfecting a peak flow of 
6.8 MGD. Convert the existing Chlorination Building to house a plant effluent 
sampler, the UV system electrical and control equipment and a new Non-
Potable Water pumping system.  

• Replace the existing plant effluent Parshall flume with a new Parshall flume, 
and connect its discharge to the existing cascade aeration ladder. 

• Abandon the existing gravity sludge thickener. Provide two new Aerated 
Sludge Holding Tanks and convert the existing Primary and Secondary 
Anaerobic Digesters to Aerated Sludge Holding Tanks. Add an extension to 
the existing Digestion Control Building to house the aeration and mixing 
equipment for the new tanks and renovate the existing building to house 
similar equipment for the converted digestion tanks.  
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• Install a second belt filter press in the Sludge Processing Building, along with 
associated polymer, wash water and belt conveyor equipment.  

• Upgrade the plant electrical and control systems, including provision of a 
generator for use as a secondary source of power for emergency conditions 
and expand the plant SCADA system to automate and monitor new plant 
operations. Replace major electrical panels and distribution system 
components as needed.  

• Revise the yard plant piping systems, site drainage/grading, roads, yard 
lighting and other site work as needed. 

 
Under this alternative, the same Phase 3 wastewater treatment plant projects will be 
completed as for Alternative 2, only if Wausau Paper completes another process 
expansion during the Planning Period, similar to the expansion that Wausau completed 
in 2012.  

 
This alternative is based on the use of Oxidation Ditches that are modified to provide 
biological nutrient removal, which will be required in order to achieve the anticipated 
discharge limitations presented in Table 8-1. In this case, a combination of anaerobic, 
anoxic, and aerobic stages are provided for removal of phosphorus, nitrogen and 
carbonaceous matter from the wastewater stream using an Oxidation Ditch as the 
aerobic stage. 

 
The anaerobic stage is a mixed basin that is maintained at zero dissolved oxygen 
concentration, where screened and de-gritted wastewater is combined with 
phosphorus-rich return activated sludge from the aerobic stage of the process. This 
allows the phosphorus-containing bacteria in the return sludge to change from aerobic 
to anaerobic and to release the phosphorus contained in their cells. The next step is an 
anoxic basin that is maintained at near zero dissolved oxygen concentration where 
nitrate-rich mixed liquor from the aerobic stage is mixed with the discharge of the 
anaerobic stage. Some cellular uptake of phosphorus occurs in this stage but its primary 
purpose is to prevent additional nitrates in the waste stream from entering the aerobic 
stage. The nitrates are produced during nitrification in the aerobic stage, where oxygen 
and alkalinity are used to convert Ammonia-Nitrogen to nitrites and then to nitrates.  
 
The nitrates returned to the anoxic stage will then denitrify, and will return 
approximately half of the alkalinity and oxygen used in the denitrification process back 
to the mixed liquor, thus reducing the amount of oxygen needed in the aerobic stage. 
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The discharge from the anoxic stage enters a large aerated and mixed aerobic stage (i.e., 
the Oxidation Ditch) where the majority of cellular uptake of phosphorus occurs by the 
bacteria in this basin while organics are oxidized (carbonaceous BOD reduction) and 
nitrification (Ammonia-Nitrogen reduction) takes place. Net phosphorus removal is 
achieved when solids are wasted from the secondary treatment process. Nitrogen 
reduction is achieved during the anoxic denitrification stage as the nitrates are reduced 
and nitrogen gas is released to the atmosphere.  
 
Oxidation ditches are the most common type of secondary treatment used in municipal 
treatment plants in Kentucky and are very operator-friendly to use. These ditches 
consist of long oval basins with mechanical turbine aerators that are designed to 
continuously mix and aerate the wastewater over a period of several hours as the flow 
moves in a circular manner around a central dividing wall before discharging over an 
effluent weir located on an outer wall of the basin. 
 
For this alternative, two parallel trains each consisting of an aerobic stage, an anoxic 
stage and an oxidation ditch for the aerobic stage, are used. No upstream primary 
settling will be provided. Each train will be capable of treating an average flow of 1.75 
MGD and a peak flow of 3.4 MGD.  
 
Each oxidation ditch will contain a volume of approximately 1.37 million gallons and will 
provide a hydraulic retention time of approximately 18.75 hours at average flow plus in-
plant recycle flows. The anaerobic and anoxic stages will require an additional 1 hour 
and 2.5 hour hydraulic retention time, respectively, at average flow conditions. Each 3-
stage ditch will have a site footprint that is approximately 85 feet wide by 205 feet long, 
and a side water depth (SWD) of 15 feet. This depth, which is needed to provide the 
volume needed for the required organic loading rate (15 pounds of BOD/day/1000 cubic 
feet), will minimize the rock excavation required to build these basins. 
 
Following the oxidation ditches will be two 90-foot diameter, 14-feet (SWD) deep final 
clarifiers, each capable of treating a peak flow of 3.4 MGD. New RAS/WAS and scum 
pump stations will also be provided. Effluent from the final clarifiers will pass through 
the existing tertiary lagoons before discharging to the new UV disinfection facilities.  
 
Space will be reserved on the site for a third oxidation ditch and a third final clarifier if 
additional capacity is needed to treat wastewater should another Wausau Paper process 
expansion occur during the Planning Period.  
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Alternative 4 - Regionalized Treatment with New Vertical Loop Reactors for Secondary 
Treatment 
 

Wastewater Collection System Improvements 
 
Under this alternative, the same on-going and planned Phase 1 and Phase 2 
improvements to the wastewater collection system that were discussed for Alternatives 
2 and 3 will continue to be planned and built when funded.  

 
Wastewater Treatment Plant Improvements 
 
Under this alternative, improvements will be made to increase the capacity of the 
existing plant using a series of new treatment processes to replace those that are 
currently employed. The goal of this alternative is to modify the plant so that existing 
treatment systems can achieve the anticipated level of treatment that will be required 
during the Planning Period. Accordingly, this alternative is evaluated on the basis of 
meeting the anticipated discharge limitations presented in Table 8-1. 
 
This alternative includes the same Phase 1 wastewater treatment plant projects as 
those listed for Alternatives 2 and 3, with an estimated project cost of $3,723,000.  

 
Under this alternative, the City will complete the following Phase 2 projects at the 
wastewater treatment plant during the 3-10 year phase of the Planning Period. This 
series of projects will be completed as one construction project at an estimated project 
cost (in 2013 dollars) of $28,894,194. The significant cost difference between the cost of 
this alternative and Alternative 3 is that this alternative uses Vertical Loop Reactors 
instead of Oxidation Ditches in the secondary treatment part of the plant. 

 
• Construct a new 3,300 SF Preliminary Treatment Building to house two 

mechanically cleaned screens and a manually cleaned bar rack, two vortex-
type grit chambers and two grit classifier/dewatering units. These processes 
will be designed for a flow equalized peak flow of 6.8 MGD. The mechanically 
cleaned screen provided in Phase 1 would be relocated to this building in this 
phase.  

• Relocate the influent sampling location to a point on the downstream side of 
the screens in the Preliminary Treatment Building. Relocate the influent 
sampler to this building.   
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• Replace the influent flow meter with a new flow meter vault on the 
downstream side of the Preliminary Treatment Building to measure plant 
influent flow. Use this reading to serve as the plant influent flow record and 
to control flow-dependent plant processes.  

• Construct a submersible pump station to convey in-plant drainage and 
recycle flows to a point on the downstream side of the influent flow meter. 

• Abandon the Primary Settling Tanks, RBC Basins and Final Clarifiers. These 
process units will be replaced with a new secondary treatment process 
designed for a peak flow of 6.8 MGD, employing Vertical Loop Reactors 
which are modified to provide biological nutrient removal. New circular Final 
Clarifiers and a new Return Activated Sludge/Waste Activated Sludge Pump 
Station are included with this process. Primary settling will not be required 
since the effluent from preliminary treatment will be directly conveyed to 
the new Vertical Loop Reactors. 

• Replace the chlorination/de-chlorination plant effluent disinfection facilities 
with ultraviolet disinfection facilities capable of disinfecting a peak flow of 
6.8 MGD. Convert the existing Chlorination Building to house a plant effluent 
sampler, the UV system electrical and control equipment and a new Non-
Potable Water pumping system.  

• Replace the existing plant effluent Parshall flume with a new Parshall flume, 
and connect its discharge to the existing cascade aeration ladder. 

• Abandon the existing gravity sludge thickener. Provide two new Aerated 
Sludge Holding Tanks and convert the existing Primary and Secondary 
Anaerobic Digesters to Aerated Sludge Holding Tanks. Add an extension to 
the existing Digestion Control Building to house the aeration and mixing 
equipment for the new tanks and renovate the existing building to house 
similar equipment for the converted digestion tanks.  

• Install a second belt filter press in the Sludge Processing Building, along with 
associated polymer, wash water and belt conveyor equipment.  

• Upgrade the plant electrical and control systems, including provision of a 
generator for use as a secondary source of power for emergency conditions 
and expand the plant SCADA system to automate and monitor new plant 
operations. Replace major electrical panels and distribution system 
components as needed.  

• Revise the yard plant piping systems, site drainage/grading, roads, yard 
lighting and other site work as needed. 
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Under this alternative, the same Phase 3 wastewater treatment plant projects will be 
completed as for Alternatives 2 and 3, only if Wausau Paper completes another process 
expansion during the Planning Period, similar to the expansion that Wausau completed 
in 2012.  

 
This alternative is based on the use of Vertical Loop Reactors (VLRs) that are modified to 
provide biological nutrient removal, which will be required in order to achieve the 
anticipated discharge limitations previously discussed under Alternative 2. In this case, a 
combination of anaerobic, anoxic, and aerobic stages are provided for removal of 
phosphorus, nitrogen and carbonaceous matter from the wastewater stream using a 
Vertical Loop Reactor as the aerobic stage. 
 
VLRs are configured like an Oxidation Ditch turned on its side, with a long horizontal 
baffle running the length of the reactor, dividing the basin into a lower section and an 
upper section. The flow usually enters at one end of the basin and moves through the 
VLR between lower and upper sections before discharging over an effluent weir located 
in the end wall of the basin.  
 
VLRs use coarse bubble diffusers in the lower section and the horizontal baffle helps to 
trap the oxygen from the diffusers in the bottom of the basin. This keeps the oxygen in 
contact with the wastewater for a longer period of time and improves oxygen transfer 
efficiency. Blowers are used to supply air under pressure to the diffusers in the lower 
section. Disc aerators are provided to mix and aerate the wastewater in the upper 
section of the VLR. Peak oxygen demands are met by turning on additional blowers and 
increasing the air flow rate through the coarse bubble diffusers. 
 
Additional VLR volume is needed for biological nutrient removal as with the Oxidation 
Ditch alternative. The VLR basin volume is increased to provide the required anaerobic 
and anoxic reaction times. These stages are provided at the upstream end of the aerobic 
stage of the VLR. Mixers are provided to move the flow through the anaerobic and 
anoxic stages, and the air diffusers and disc aerators in the VLR are turned off and speed 
controlled to accomplish biological nutrient removal of phosphorus and nitrogen. The 
diffusers and aerators are then turned on again to provide the oxygen needed for 
aerobic treatment.  
 
For this alternative, two parallel trains each consisting of an anaerobic stage, an anoxic 
stage and a VLR ditch for the aerobic stage, are used. No upstream primary settling will 
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be provided. Each VLR train will be capable of treating an average flow of 1.75 MGD and 
a peak flow of 3.4 MGD, plus in-plant recycle flows. Each VLR will contain a volume of 
approximately 1.37 million gallons and will provide a hydraulic retention time of 
approximately 18.75 hours at average flow. The anaerobic and anoxic stages will require 
an additional 1 hour and 2.5 hour hydraulic retention time, respectively, at average flow 
conditions.  
 
Each 3-stage VLR will have a site footprint that is approximately 65 feet wide by 170 feet 
long, and a side water depth (SWD) of 25 feet. This depth, which is needed to provide 
the required lower and upper sections of the VLR and the volume needed for the 
required organic loading rate (15 pounds of BOD/day/1000 cubic feet), will require an 
estimated 12 feet of soil excavation and 10 feet of rock excavation for each basin. 
 
Following the VLRs will be two 90-foot diameter, 14-feet (SWD) deep final clarifiers, 
each capable of treating a peak flow of 3.4 MGD. New RAS/WAS and scum pump 
stations will also be provided. Effluent from the final clarifiers will pass through the 
existing tertiary lagoons before discharging to the new UV disinfection facilities.  
 
Space will be reserved on the site for a third VLR and a third final clarifier if additional 
capacity is needed to treat wastewater should another Wausau Paper process 
expansion occur during the Planning Period.  
 

 
Analysis of Wastewater Treatment Alternatives 
 
The following discussion presents an analysis of wastewater treatment Alternatives 3 and 4, 
based on monetary and non-monetary comparisons. Alternatives 1 and 2 are not analyzed since 
they were previously determined to be non-viable alternatives. The first comparison takes into 
account a monetary analysis based on present worth costs (which include initial capital costs, 
annual operation and maintenance costs, salvage value of plant components, and equipment 
replacement costs) over the 20-year Planning Period. The second comparison includes a series 
of five non-monetary factors (including environmental impact, engineering evaluation, 
implementation capability, regionalization, and public support). Each factor is independently 
weighted and rated. 
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Monetary (Present Worth) Analysis 
 

Appendix 6 includes estimated construction and project costs, annual O&M costs, cost 
for replacement of equipment during the 20-year Planning Period, and the salvage value 
of facilities at the end of the Planning Period. A summary of this analysis is presented in 
Table 8-2.  

Table 8-2 
Monetary (Present Worth) Analysis of 

WWTP Alternatives 3 and 4 
 

Alternative 3: Regional Treatment with Oxidation Ditches for Secondary Treatment 
Estimated Capital Cost, Phase 1 (Year 1)   $3,723,000 
Estimated O&M Cost, Phase 1     $470,000 
Estimated Equipment Replacement Cost, Phase 1 (Year 15)$1,505,000 
Estimated Salvage Value, Phase 1 (Year 20)   $724,650 
Estimated Capital Cost, Phase 2 (Year 5)   $25,130,633 
Estimated O&M Cost, Phase 2    $577,246 
Estimated Salvage Value, Phase 2 (Year 20)   $4,233,565 
Present Worth of Capital and O&M Costs, Phases 1 and 2 $29,587,038    
Present Worth of Salvage Value, Phases 1 and 2  $1,546,963 
  

20-Year Present Worth Cost of Alternative 3  $28,040,075 
 
 

Alternative 4: Regional Treatment with Vertical Loop Reactors for Secondary Treatment: 
Estimated Capital Cost, Phase 1 (Year 1)   $3,727,000 
Estimated O&M Cost, Phase 1    $470,000  
Estimated Equipment Replacement Cost, Phase 1 (Year 15)$1,505,000 
Estimated Salvage Value, Phase 1 (Year 20)   $724,650 
Estimated Capital Cost, Phase 2 (Year 5)   $28,894,194 
Estimated O&M Cost, Phase 2    $660,003 
Estimated Salvage Value, Phase 2 (Year 20)   $4,372,900 
Present Worth of Capital and O&M Costs, Phases 1 and 2 $33,060,804    
Present Worth of Salvage Value, Phases 1 and 2  $1,590,454 

 
   20-Year Present Worth Cost of Alternative 4  $31,470,350 
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As Table 8-2 indicates, the present worth cost of Alternative 3 is less than the present 
worth cost of Alternative 4, therefore Alternative 3 is determined to be more cost-
effective than Alternative 4.  

  
Non-Monetary Analysis 

 
The following is a brief discussion of each non-monetary factor.  

 
Environmental Impact 
Each alternative was selected on the basis of its ability to achieve the Planning 
Area’s wastewater treatment and water quality goals and objectives, including 
the ability to comply with the anticipated KPDES Permit discharge limitations. 
The two periods when the environment could be damaged are during 
construction or during a major treatment process upset. Both alternatives 
require approximately the same amount of construction and both alternatives 
would be constructed on the existing treatment plant site. For both alternatives, 
construction would include provisions to safeguard the environment, such as the 
use of silt fences and proper material storage. Construction dust, noise, and 
traffic are similar for each alternative and are not anticipated to be problems 
since the plant site is a reasonable distance from residential and commercial 
properties.  
 
The existing treatment facilities would remain fully operational during 
construction of each alternative, and no treatment operations would be 
bypassed or turned off while the new facilities are being built, tested and 
commissioned.  
 
With regard to plant upsets, both alternatives include processes that are familiar 
to treatment plant operators and neither is expected to pose an operational 
problem. Oxidation ditches are among the most reliable and easy to operate 
types of secondary treatment processes. Vertical Loop Reactors include more 
equipment than Oxidation Ditches, and therefore present more opportunity for 
equipment failure, however redundant equipment would be provided to ensure 
minimal risk of process upsets for extended periods.  
 
On that basis, there is not expected to be a significant difference between 
Alternative 3 and Alternative 4 regarding environmental impact. 
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Engineering Evaluation 
Both alternatives are proven processes for secondary wastewater treatment and 
both can be expected to meet the anticipated discharge limitations. Both 
alternatives include equipment that has been commonly used in treatment 
facilities for many years and the likelihood of either process not being supported 
by manufacturers in the future is remote. Accordingly, both alternatives have the 
capability of long-term reliability over the design life of this project.  
 
The use of Oxidation Ditches is more common than the use of Vertical Loop 
Reactors for biological nutrient removal. This is primarily due to the fact that 
there are many more treatment plants in Kentucky and across the country that 
employ the Oxidation Ditch process than the Vertical Loop Reactor process and 
therefore the addition of anaerobic and anoxic stages to this process for 
biological nutrient removal is a more common practice than for Vertical Loop 
Reactors. On that basis, the wastewater treatment industry’s experience with 
Oxidation Ditches is more extensive that with Vertical Loop Reactors, and there 
are more equipment manufacturers that offer Oxidation Ditch equipment for 
treatment plants. This equates to a slightly higher rating for Oxidation Ditches 
due to their more extensive use. 
 
Each alternative has distinctive energy requirements which are evaluated 
primarily based on cost and environmental impact. The power cost of each 
alternative has been included in the annual O&M costs that were taken into 
account in the cost-effective analysis in Table 8-2. In that analysis, it was found 
that VLRs require slightly more power than Oxidation Ditches to achieve the 
same required performance and to meet the same anticipated discharge 
limitations.  
 
Otherwise, both alternatives would incorporate similar “green” attributes to 
achieve the sustainable design and construction goals of this project. These goals 
would incorporate many of the LEED (Leadership in Energy and Environmental 
Design) principals embraced by the United States Green Building Council 
(USGBC). Examples include the use of heat recovery systems for buildings that 
require high ventilation rates (such as the Preliminary Treatment Building), the 
use of high efficiency motors for equipment, the use of variable frequency drives 
(VFDs) to optimize power use, the employment of sustainable storm water 
management techniques such as previous pavements and rain gardens, the 
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planting of native vegetation that requires minimal irrigation and maintenance, 
and the use of roofs and pavements with high solar reflectivity to reduce heat 
island effect.  

 
Implementation Capability 
From the perspective of constructability, both alternatives are equal in that they 
are each similar to build. The Oxidation Ditches would require less vertical 
excavation than the VLRs since the Oxidation Ditches are shallower; however, 
because the VLRs are deeper, they do not require as large a horizontal footprint 
on the site as the Oxidation Ditches. For each alternative, however, there is 
sufficient site space to construct not only the number of Oxidation Ditches or 
VLRs required (2 each for the next 20 years) but site space is also available for 
the future construction of a third unit if required. The fact that the VLRs are 
deeper, requiring rock excavation, is taken into account in the cost-effective 
analysis presented in Table 8-2. 
 
From an operational standpoint, both alternatives provide for a process that 
replaces the existing Rotating Biological Contactor system and therefore both 
alternatives call for the plant staff to become familiar with a treatment process 
that they have not previously operated. In this situation, both alternatives 
present a similar challenge to plant staff. However before the construction of 
either alternative would be completed, training of plant operators would be 
provided by the equipment manufacturers and by attendance at classes 
specifically oriented toward the selected alternative. 

 
Regionalization 
The existing plant provides for regionalized wastewater treatment, for customers 
within the Planning Areas as well as for other customers in Mercer County. The 
plant will continue to serve as a regional treatment facility during the Planning 
Period. Over time, as Mercer County Sanitation District expands its services into 
Mercer County, more package treatment plants will be eliminated from 
operation and their flows will be directed to the Harrodsburg treatment plant. 
Both alternatives have taken this factor into account and both are considered 
equivalent for this criteria. 
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Public Support 
A Public Hearing was conducted to inform the public of the alternatives 
considered and the recommended plan for improving wastewater collection and 
treatment service for the City of Harrodsburg. Representatives of the Kentucky 
Division of Water were invited to the hearing. Projected construction and 
operating costs were presented at the hearing, and the projected sewer rates 
were discussed. Input from those in attendance was sought. The hearing minutes 
and attendance roster are provided in Appendix 6. 

 
Table 8-3 provides the ratings of each factor for Alternatives 3 and 4. 

 
Table 8-3 

Non-Monetary Effectiveness Analysis of 
WWTP Alternatives 3 and 4 

 
Factor               Alternative 3   Alternative 4 
      Weight    Rating    Score    Weight   Rating    Score 
 
Environmental Impact   1.00  9        9.00     1.00  9        9.00 
Engineering Evaluation   1.00  9        9.00     1.00  7        7.00 
Implementation Capability   0.90            10       9.00     0.90            10       9.00 
Regionalization    0.70              10       7.00            0.70            10       7.00 
Public Support     0.80               8        6.40            0.80             8        6.40 
 
Total Score             41.40           38.40 
Total Present Worth    $28,040,075   $31,470,350 
NEU         $677,296      $819,539 

 
Definitions for Table 8-3: 

The Weight of each factor is a measure of the relative concerns of that factor 
compared to other factors, on a scale of 0 to 10, with the highest weight given to 
those that are considered the most critical. 
The Rating is a measure of the relative implementation concern of that 
alternative compared to other alternatives on a scale of 0 to 10, with the highest 
rating given to the alternative that best satisfies that factor. 
The NEU (Non-monetary Effectiveness Unit) is a measure of the relative 
implementation concern due to construction and operation of each alternative. 
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The NEU is the Total Present Worth divided by the Total Score. The alternative 
with the lowest NEU is the most capable of implementation.  

 
Ranking of Alternatives 
 
Of the four alternatives presented at the beginning of this chapter, two (Alternative 1 – No 
Action, and Alternative 2- Optimization of Existing Facilities) were not considered as viable 
alternatives and were eliminated from monetary and non-monetary evaluation. The other two 
alternatives (Alternative 3 – Regionalized Treatment with new Oxidation Ditches for Secondary 
Treatment, and Alternative 4 – Regionalized Treatment with new Vertical Loop Reactors for 
Secondary Treatment) were considered as viable alternatives and were evaluated from the 
standpoint of monetary and non-monetary factors.  These factors are presented in Table 8-2 
and Table 8-3, respectively. On that basis, the following ranking of each alternative has been 
determined: 
 

• Alternative 1 – Not viable, not ranked 
• Alternative 2 – Not viable, not ranked 
• Alternative 3 – Ranked first in monetary factors and ranked first in non-monetary 

factors 
• Alternative 4 – Ranked second in monetary factors and ranked second in non-

monetary factors.  
 
Based on the ranking of these alternatives, Alternative 3 is the Recommended Alternative.  
 
 
Recommended Alternative – Three-Phase Approach  
 
As the previous discussion in this chapter indicates, Alternative 3 is the Recommended 
Alternative for the treatment plant, and it is to be built in two phases. Phase 1 has an estimated 
construction cost of $3,723,000 and Phase 2 has an estimated construction cost of $25,130,633. 
To reduce the monetary impact (i.e., the monthly sewer rates) of the Phase 2 project on the 
community, consideration to providing the recommended alternative in three phases is given in 
this paragraph. Under this approach, the following projects at the treatment plant will be 
deferred until Phase 3 (Year 12, 2024) of the Planning Period instead of in Phase 2: 
 

• Construction of the Anaerobic and Anoxic Stages of the Oxidation Ditches. These 
stages were initially planned for Phase 2 however they may not be required until 
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later in the Planning Period provided that the plant’s KPDES permit does not 
require the anticipated reduction of total phosphorus (TP) and total nitrogen 
(TN) for which these stages are needed during Phase 2. The ditches built in Phase 
2 will provide the capacity to treat the projected waste loads to within the 
discharge limitations that are expected to be in effect throughout Phase 2. The 
construction of the Anaerobic and Anoxic Stages in Phase 3 will likely coincide 
with the issuance of more stringent discharge permit limitations for TP and TN 
that are expected to become part of the permit by that time.  

• Conversion of the existing Anaerobic Digesters to Aerated Sludge Holding Tanks. 
In Phase 2, two new aerated sludge holding tanks will be built, providing storage 
for approximately 812,000 gallons of waste activated sludge. Use of the existing 
digester tanks will be discontinued and they will be maintained in place until 
Phase 3. The two new tanks built in Phase 2 will provide an estimated 10-15 days 
of storage before the sludge is dewatered by a belt filter press and hauled as a 
cake to a landfill for disposal. The conversion of the existing digesters to aerated 
sludge holding tanks in Phase 3 will provide approximately 30 days of storage 
capacity for the waste sludge produced by that time. 

• Installation of the second Belt Filter Press and associated equipment in the 
Sludge Processing Building built in Phase 1. The initially installed belt filter press 
has capacity to dewater the current waste sludge stream by operating up to 8 
hours per day, 3 days per week, and it may be operated for additional hours 
each week to dewater the waste sludge produced in the future. The existing 
sludge drying beds can be used as a back-up to dewater the sludge if the press is 
not in operation. The installation of the second press in Phase 3 will allow for 
alternating use of the two presses and the elimination of the drying beds.  

 
Under this approach – called Alternative 3A, because it includes all of the treatment processes 
of Alternative 3 but defers some projects until Phase 3 – an estimated $4,253,516 in capital 
costs is deferred from Phase 2 to Phase 3, lowering the Phase 2 estimated capital costs to 
$21,342,453. The annual O&M costs for Phase 2 are reduced from $577,246 to $556,205 by 
postponing the above-listed projects until Phase 3. The present worth analysis indicates that 
Alternative 3A has an estimated total present worth of $26,850,310, which is $1,189,765 less 
than the estimated total present worth for Alternative 3.  Table 8-3 summarizes the present 
worth analysis of Alternative 3A. 
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Table 8-4 
Monetary (Present Worth) Analysis of 

WWTP Alternative 3A 
 

Estimated Capital Cost, Phase 1 (Year 1)   $3,723,000 
Estimated O&M Cost, Phase 1     $470,000 
Estimated Equipment Replacement Cost, Phase 1 (Year 15)$1,505,000 
Estimated Salvage Value, Phase 1 (Year 20)   $724,650  
Estimated Capital Cost, Phase 2 (Year 5)   $21,342,453 
Estimated O&M Cost, Phase 2    $556,205 
Estimated Salvage Value, Phase 2 (Year 20)   $3,949,690 
Estimated Capital Cost, Phase 3 (Year 12)   $4,253,516 
Estimated O&M Cost, Phase 3    $577,246 
Estimated Salvage Value, Phase 3 (Year 20)   $1,504,930 
Present Worth of Capital and O&M Costs, Phases 1, 2,3 $28,778,242    
Present Worth of Salvage Value, Phases 1, 2,3  $1,927,932 
  

20-Year Present Worth Cost of Alternative 3A  $26,850,310 
 
A similar approach could have been evaluated for Alternative 4, but since Alternative 4 was 
previously found to have a higher estimated present worth cost, construction cost, annual 
O&M cost and NEU than Alternative 3, the results of such an evaluation would have indicated 
that Alternative 3A would still be the higher ranked alternative.  
 
On that basis, the three-phased expansion of the Harrodsburg wastewater treatment plant as 
described for Alternative 3A is the Recommended Alternative. 
 
Project Costs for each Phase of the Recommended Alternative 
 
Exhibit 8-1 indicates the locations of the wastewater collection projects within the Planning 
Area that are included in the Recommended Alternative. These projects are identified as either 
Phase 1 or Phase 2 projects. A copy of this map is also provided in Appendix 10. Exhibit 8-2 is a 
site map of the wastewater treatment plant, indicating the locations of treatment facilities in 
the Recommended Alternative. These projects are identified as Phase 1, Phase 2 and Phase 3 
projects. A copy of this site map is also provided in Appendix 10.  
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Phase 1 (0 to 2 year, 2012-2014) Collection System and Treatment Plant Projects 
 

The first phase includes an estimated $1,547,500 in project costs in the wastewater 
collection system and an estimated $3,723,000 in project costs at the treatment plant, 
or a total capital cost of $5,270,500. It is anticipated that all Phase 1 projects will be 
completed by the end of Year 2 of the Planning Period (i.e., by the end of 2014).  

 
Phase 2 (3 to 10 year, 2015-2022) Collection System and Treatment Plant Projects 

 
The second phase includes an estimated $1,310,500 in project costs in the wastewater 
collection system and an estimated $21,342,453 in project costs at the treatment plant, 
or a total capital cost of $22,652,953. It is anticipated that all Phase 2 projects will be 
completed by the end of Year 5 of the Planning Period (i.e., by the end of 2017).  

 
Phase 3 (11 to 20 year, 2023-2032) Collection System and Treatment Plant Projects 

 
The third phase includes an estimated $4,253,516 in project costs at the wastewater 
treatment plant and no project costs in the wastewater collection system. It is 
anticipated that these projects will be completed by the end of Year 12 of the Planning 
Period (i.e., by the end of 2024).   
 
In Chapter 7, the discussion of projected future wastewater flows to the treatment plant 
included the indication that Wausau Paper will complete a study in the 2013-2014 
timeframe that will evaluate the potential of another process expansion of their 
Harrodsburg plant. This Facilities Plan has not taken such potential flows from Wausau 
Paper into account since they cannot be predicted at this writing. If that study indicates 
that Wausau Paper will produce a new wastewater discharge during the Planning Period 
that is substantially more than received from their current operation, it may be 
necessary to prepare an amendment to this Plan to include additional capital costs for 
further modifications at the treatment plant in either Phase 2 or Phase 3 to provide 
treatment of this additional wastewater flow.  
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Chapter 9: CROSS-CUTTER CORRESPONDENCE AND MITIGATION 

 
Introduction 
 
During the preparation of this Facilities Plan, an exchange of correspondence was completed 
with several agencies responsible for environmental concerns related to the construction and 
operation of wastewater collection and treatment facilities. Termed “Cross-Cutter” 
correspondence, the associated agencies were: 
 

Threatened and Endangered Species: The U.S. Fish and Wildlife Service, Kentucky 
Ecological Services Field Station, and the Kentucky Department of Fish and Wildlife 
Resources. 
 
Historical Resources: The Kentucky Heritage Council (State Historic Preservation Office) 
 
Aquatic Resources: The U.S. Army Corps of Engineers (Louisville District) 
 
Agricultural Resources: The Natural Resources Conservation Service 

 
Copies of the “Cross-Cutter” correspondence are provided in Appendix 7. The letter to each 
agency contained a detailed description of the proposed projects, supported by location maps 
and other information. A summary of the results of this exchange of correspondence is 
provided in this chapter. When an agency’s response indicates the potential adverse impact on 
a resource as a result of the proposed project, and an alternate method of installation or 
implementation cannot be used, a mitigation approach is presented to compensate for the 
adverse impact.  
  
Threatened and Endangered Species 
 
The US Fish and Wildlife Service reviewed the areas that are anticipated to be affected by 
future projects that are discussed in this Facilities Planning document.  Their response indicated 
the possible presence of four federally listed species.  These are the Indiana bat (Myotis 
sodalist) and the gray bat (Myotis grisescens), both of which are endangered, and running 
buffalo clover (Trifolium stoloniferum) and globe bladderpod (Tesquerella globosa), of which 
the clover is endangered and the bladderpod is a candidate. 
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The agency advised a more detailed review of the various project areas when the projects were 
imminent in order to determine the need for further surveys, protection methods and/or 
possible mitigation requirements. 
 
The Kentucky Department of Fish and Wildlife Resources stated that there are two state-listed 
species that are known to be present in the planning area, but will not be impacted by the 
proposed projects.  These are the Bobolink (Dolichonyx oryzivorus) and Henslow’s Sparrow 
(Ammodramus henslowii). 
 
Both agencies advised the use of strict erosion control measures during and after construction 
in order to protect aquatic habitats. 
 
 
Historical Resources 
 
The State Historic Preservation Office of the Kentucky Heritage Council stated that the 
proposed projects have the potential to impact historic properties eligible for or listed on the 
National Register of Historic Places.  They directed that as each project was prepared for 
implementation, it be submitted individually for review by the Heritage Council. 
 
Aquatic Resources 
 
The Department of the Army, US Army Corps of Engineers stated that “waters of the United 
States” are located within the planning area.  They recommended submittal of detailed 
information for each project prior to construction in order to determine if a Department of the 
Army Permit will be required. 
 
Agricultural Resources 
 
The United States Department of Agriculture Natural Resources Conservation Service review of 
the proposed projects concluded that they will not affect prime, unique or statewide important 
farmlands.  However, they stated that the determination does not apply to any lands beyond 
the boundary of existing right-of-way, areas not already previously disturbed, or lands outside 
of urban areas.   
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Chapter 10:   EVALUATION OF RECOMMENDED REGIONAL FACILITIES PLAN 

Introduction 
 
This chapter summarizes the critical components of the Recommended Plan, including 
environmental impacts, institutional structure requirements, the funding plan and the 
implementation schedule.  
 
Environmental Impacts 
 
Chapter 9 refers to Cross-Cutter Correspondence with various state and federal agencies that 
relate to potential adverse impacts of the Recommended Plan. The responses from these 
agencies (included in Appendix 8) indicate that the Recommended Plan does not have a 
negative impact on surface and groundwater, threatened or endangered species, air quality, 
floodplains and wetlands, historical or archaeological sites, important prime farmland, or any 
other applicable environmentally sensitive areas. The implementation of the projects in the 
Recommended Plan will have a positive impact on water quality in Town Creek and the Salt 
River.  
 
Institutional Structure 
 
There are no changes required to the existing institutional structure of the City of Harrodsburg 
as a result of the Recommended Plan. The City and MCSD have an agreement that defines the 
respective areas of Mercer County for which each is to provide wastewater service. Other than 
a revised user charge system for paying debt service and annual O and M costs for the 
recommended plan, no new ordinances or regulations are needed to implement the 
recommended plan.  
 
Funding Plan 
 
The purpose of this section is to provide a preliminary funding plan for the Recommended Plan. 
This includes an assessment of potential funding sources and a preliminary estimate of 
potential user rates. This funding plan is based on the estimated project cost and annual 
operating and maintenance cost of the plan, as presented in Chapter 8. These costs are then 
evaluated against a combination of funding options (i.e., grants and loans) to provide estimated 
annual debt service and annual O and M costs that must be paid by the wastewater system 
customers as monthly sewer service rates. It should be noted that the calculations presented in 
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this section are preliminary and will require revision once the actual construction costs are 
known (from contractor’s bids for the projects in this Plan) and the sources, amounts and 
availability of grants and loans have been confirmed.  Therefore, this information is presented 
to provide a preliminary order of magnitude for sewer service rates, and the City will need to 
conduct a separate User Charge Study to determine the actual rates needed to pay for the 
Recommended Plan. 
 
The following paragraphs describe the City’s current wastewater system revenue and funding, 
as well as the revenue and funding for the Phase 1, Phase 2 and Phase 3 improvements.   
 
 Current Wastewater System Revenue and Funding  
 

Revenue: In October 2011 the City passed an ordinance (Ordinance 2011-20) that 
increased the sewer service rates for its customers. Table 10-1 summarizes the current 
sewer service rates. 
 

Table 10-1 
Harrodsburg Monthly Sewer Service Rates 

(Effective October, 2011) 
 

 Monthly  Monthly  Monthly  Monthly 
Water Use (in CF) Charge      Water Use (in Gal)       Charge 
            
First 250  $10.56 minimum First 1,870  $10.56 minimum 
Next 750  $4.32 per 100 CF Next 5,610  $5.77 per 1000 Gal  
Next 3,000  $4.08 per 100 CF Next 22,440   $5.45 per 1000 Gal 
Next 6,000  $4.08 per 100 CF Next 44,880  $5.45 per 1000 Gal 
Next 25,000  $4.08 per 100 CF Next 187,000  $5.45 per 1000 Gal 
Next 25,000  $3.84 per 100 CF Next 187,000  $5.13 per 1000 Gal 
Over 60,000  $3.60 per 100 CF Over 448,800  $4.81 per 1000 Gal 
 
Based on this rate schedule, a residential customer using 4,000 gallons (535 CF) of water 
per month will pay a monthly rate of $22.87 ($10.56 for first 1,870 gallons plus $5.77 x 
2.13 for remaining 2,130 gallons). If a residential customer uses 5,000 gallons of water 
per month, the monthly payment will be $28.62. 
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Under this rate schedule, for the fiscal year that ended on June 30, 2012 (FY12), the 
City’s revenue for the wastewater system was as follows: 

 
Sewer Use Charges       $1,304,725 
Other Revenue: 

  Sewer Taps and Sewer Surcharges    $     15,424 
  Pre-Treatment Charges     $     24,538 
  Penalties, other Charges     $     50,656 
  Non-Operating Income (Interest on deposits, etc.)  $     38,760 

  Total Annual Revenue, FY12    $1,434,103 
 

The revenue for FY12 included residential and commercial/industrial customers within 
the City as well as MCSD flows, but it did not include Wausau Paper’s increased process 
wastewater flow (related to 2012 plant expansion).  The treatment plant did not begin 
receiving Wausau Paper’s process wastewater until late 2012.  
 
Expenses: The City owes debt service for re-payment of bonds for construction of the 
wastewater treatment plant and sewer projects, as well as for loan re-payments for 
construction of improvements at the treatment plant and the collection system. In FY12, 
the City’s debt service for the wastewater system was $377,758 per year. When the 
required 10% debt service reserve coverage ($37,776) is added, the current total annual 
debt expense was $415,534. This includes the debt service for the loan used to pay for 
the 2003 construction of the Western Regional Pump Station, interceptor sewers and 
force main. Other improvements made to the wastewater system since 2003 (increasing 
the capacity of pump stations, rehabilitating/replacing sewers, eliminating overflows, 
etc.) have been paid for from operating revenue. 

 
The City’s annual cost for the operation and maintenance of the wastewater collection 
and treatment systems, for FY12 was on the order of $800,000. Of this amount, 
approximately $352,000 was for wastewater collection and approximately $448,000 was 
for wastewater treatment. These amounts include salaries and benefits, repairs and 
maintenance, utilities, office supplies, uniforms and automotive costs, small equipment 
purchases, contract services, chemicals, and other minor expenses. These amounts do 
not include large project capital costs or professional services, although the City includes 
such costs in the overall annual wastewater system budget in the years that they occur. 
In addition to O&M costs, there are several recurring costs (customer accounts 
expenses, general and administrative costs, insurance, etc.) that the City incurs for the 



City of Harrodsburg, Kentucky 
Regional Wastewater Facilities Plan, 2013 
------------------------------------------------------------------------------------------------------------------------------------------ 
 

Page 10-4 
 

wastewater system, which added $148,000 in FY12 to the budget for the wastewater 
system.  In summary, for FY12 the City’s wastewater system expenses were: 

 
 Current Debt Service for Prior Projects    $    377,758 
  Current Loan/Bond Coverage at 10%    $      37,776 
 Annual O&M Costs       $    800,000 
 Other Recurring Annual Costs 
  Customer Accounts       $      46,000 
  Administration and General Expense    $      48,000 
  Insurance       $      39,500 
  Other        $      14,500   
   Total Annual Expenses, FY 12    $ 1,363,534 
 

As noted above, the City of Harrodsburg’s FY12 wastewater system revenues barely 
exceeded annual O & M costs for FY12 (5%±).  

 
Revenue and Funding for Phase 1 Projects 
 
Phase 1 Revenue: The October 2011 rate schedule will be used by the City as a basis for 
paying for the Phase 1 projects. By the time that Phase 1 is completed (late 2014), it is 
anticipated, that significant additional flow and associated revenue will be realized in 
FY13 and FY14 from industrial growth as well as growth within the Harrodsburg and 
MCSD planning areas.  The anticipated FY14 revenues is $2,487,000± based 6± months 
of actual operating data from FY13.  
 
Phase 1 Expenses: The total project cost for wastewater collection and treatment 
projects in Phase 1 is $5,270,500, of which $3,723,000 is for projects at the treatment 
plant and the remainder ($1,547,500) is for three collection system projects. 
 
For the treatment plant projects, the City anticipates funding them with a USEPA 
General Appropriations Grant for $1,261,000, a USDA Rural Development grant for 
$288,000 and a USDA Rural Development loan for $2,174,000.  The RD loan will be paid 
over 40 years at an annual interest rate of 2.75%, which equates to an annual payment 
of $90,286.  When the required 10% loan coverage is added, this loan will require an 
annual payment of $99,315.  
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For the collection system projects, the City anticipates funding them with a Kentucky 
Infrastructure Agency State Revolving Fund (KIA/SRF) loan for $1,547,500 at 1.95% 
interest over 20 years. The City qualifies for a KIA/SRF loan rate of 1.75% since the 
Medium Household Income (MHI) in the community is in the range of $33,261 to 
$41,576 (80% to 100% of the MHI for the Commonwealth of Kentucky). A 0.2% KIA/SRF 
loan service rate is required on the unpaid loan balance, paid annually, which increases 
the loan rate to 1.95%. At this rate the City’s payment on this loan will be $94,184 
annually. When the required 10% loan coverage is added, this loan will require an 
annual payment of $103,602. 
 
The Phase 1 projects are expected to increase the annual O&M cost for the wastewater 
system to $830,000. Other recurring annual costs ($148,000 in FY12) are expected to 
increase to $160,000 per year. When the Phase 1 projects are completed in 2014, the 
City’s wastewater system expenses will be as follows: 

 
 Current Debt Service      $ 377,758 
  Current Loan/Bond Coverage at 10%   $   37,776 
 Phase 1 Debt Service, RD Loan    $   90,216 
  RD Loan Coverage at 10%    $     9,022 
 Phase 1 Debt Service, KIA/SRF Loan    $   94,184 
  KIA/SRF Loan Coverage at 10%   $     9,418 
 Total Debt Service, at Completion of Phase 1 Projects $  618,374 
 Annual O&M Cost, at Completion of Phase 1 Projects $  830,000 
 Other Recurring Annual Costs    $  160,000 
  Total Projected Annual Expenses, FY14  $1,608,374 
  
As noted previously, projected FY14 revenues will be more than adequate to cover 
projected FY14 wastewater system O & M costs.  

 
Revenue and Funding for Phase 2 Projects 

 
Phase 2 Revenue:  Phase 2 improvements are scheduled for completion in FY 2017.  For 
the purposes of projecting FY17 wastewater system revenues, annual revenues have 
been projected to increase by 1% annually between FY14 and FY17.  Projected FY17 
annual wastewater system revenues are on the order of $2,563,000.  
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Phase 2 Expenses: The total estimated project cost for wastewater collection and 
treatment projects in Phase 2 is $22,652,953, of which $21,342,453 is for the treatment 
plant and the remainder ($1,310,500) is for collection system projects. The City 
anticipates funding these projects in a similar manner as for the Phase 1 projects, using 
a combination of Community Development Block Grant (CDBG) and RD grants and RD 
and KIA/SRF loans for the treatment plant and collection system projects, assuming such 
grants and loans are available at the time they are needed to fund the projects. 
 
It is anticipated that the annual O&M cost for the wastewater system will increase to an 
estimated $936,000 after the Phase 2 projects are completed. Of this total, an estimated 
$556,000 is for the treatment plant and $380,000 is for the collection system. Other 
recurring costs are expected to increase to $200,000 per year. 
 
The following discussion presents two potential funding scenarios for the Phase 2 
projects. For Funding Scenario 1, it is assumed that no grants are available and all 
projects are funded by a $7,000,000, 40-year RD loan at 2.75% for some of the plant 
projects and a $15,652,953 KIA/SRF 20-year loan at 1.95% for the collection system and 
the balance of the plant projects. This is the “worst-case scenario” from the standpoint 
of the City and its customers in that the entire cost of Phase 2 will need to be repaid via 
loans, resulting in a larger increase in debt service and a larger increase in sewer rates.  
 
For Funding Scenario 2, it is assumed that $4 million in grants are secured (a grant of $1 
million from the CDBG and a grant of $3 million from USDA Rural Development (RD) for 
the treatment plant projects), with the balance of the cost repaid by loans (a $7 million 
RD loan for 40 years at 2.75% for the plant and a $11, 652,953 KIA/SRF loan for 20 years 
at 1.95% for the plant and collection system). Because a portion of the projects will be 
paid by grants, the increases in debt service and sewer rates under this scenario will not 
be as large as for the first scenario.  

 
Phase 2 Funding Scenario 1: When the Phase 2 projects are completed under this 
scenario, the City’s wastewater system expenses will be as follows: 

 
 Debt Service, after Phase 1 is complete   $   618,374 
 Phase 2 Debt Service, RD Loan (40 years/2.75%)  $   290,721 
  RD Loan Coverage at 10%    $     29,072 
 Phase 2 Debt Service, KIA/SRF Loan (20 years/1.95%) $   952,670 
  KIA/SRF Loan Coverage at 10%   $     95,267 
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 Total Debt Service, at Completion of Phase 2 Projects $1,986,104 
 Annual O&M Cost, at Completion of Phase 2 Projects $   936,205 
 Other Recurring Annual Costs    $   200,000 
  Total Annual Expenses, 2017 (Scenario 1)  $3,122,309 
  

Under this funding scenario, the City’s annual expenses for the wastewater 
system ($3,122,309) will exceed the City’s projected annual revenue 
($2,563,000) by $559,309 per year. This indicates that a rate increase of 
approximately 21.8% will be needed by 2017 to cover the deficit in wastewater 
system revenue. For a residential customer using 4,000 gallons of water per 
month, the monthly sewer service rate will increase from $22.87/Mo to 
$27.85/Mo. 
 
Phase 2 Funding Scenario 2: When the Phase 2 projects are completed under this 
scenario, the City’s wastewater system expenses will be as follows: 

 
 Debt Service, after Phase 1 is complete   $   618,374 
 Phase 2 Debt Service, RD Loan (40 years/2.75%)  $   290,721 
  RD Loan Coverage at 10%    $     29,072 
 Phase 2 Debt Service, KIA/SRF Loan (20 years/1.95%) $   709,222 
  KIA/SRF Loan Coverage at 10%   $     70,922 
 Total Debt Service, at Completion of Phase 2 Projects $1,718,311 
 Annual O&M Cost, at Completion of Phase 2 Projects $   936,205 
 Miscellaneous Costs      $   200,000 
  Total Annual Expenses, 2017 (Scenario 2)  $2,854,516 
  

Under this funding scenario, the City’s annual expenses for the wastewater 
system ($2,854,516) will exceed the City’s annual revenue ($2,563,000) by 
$291,516 per year.  This indicates that a rate increase of approximately 11.4% 
will be needed by 2017 to cover the deficit in revenue. For a residential customer 
using 4,000 gallons of water per month, the monthly sewer service rate will 
increase to from $22.87/Mo to $25.48/Mo. 

 
It is again noted that the funding scenarios and projected rate increases discussed in this 
section are conceptual and will need to be revised once the recommended projects are 
designed and the funding agencies have been involved in determining the availability of 
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loans and grants. The two funding scenarios presented above both indicate the need for 
a revised sewer service schedule that should be in place no later than FY 2017.  
 

 Revenue and Funding for Phase 3 Projects 
 

Phase 3 projects have an estimated cost of $4,253,516.  It is projected that Phase 3 
projects would be implemented during the 2024 to 2032 planning period time frame.  It 
is anticipated that new debt service associated with the Phase 3 projects would have a 
minor effect of the proposed rates previously suggested for Phase 2.  Due to the 
somewhat uncertain scope and schedule of Phase 3 projects, a detailed analysis of those 
future projects and their associated revenue, expenses and projected funding is not 
included in this study. 

 
Implementation Schedule 
 
The schedule for implementation of the Recommended Plan is a function of a number of 
factors, such as the timing of approval of this Regional Facilities Plan by the KDOW, the dates 
when funds are secured for the projects within this plan, and the respective dates for 
completion of design and construction for the projects.  
 
At the time that this Regional Facilities Plan was prepared, these dates were not known. 
However, for the purpose of this Plan, the preliminary schedule in Table 10-2 has been 
developed. It should be noted that the design and construction of most of the proposed Phase 
1 projects (not including a collection system rehabilitation project) are currently in progress, 
therefore this schedule focuses on tasks that remain to be completed upon approval of this 
Plan. This schedule is subject to revision over time as the estimated dates of the 
aforementioned factors are updated and confirmed. 
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Table 10-2 

Preliminary Implementation Schedule for  
Harrodsburg Regional Wastewater Facilities Plan 

 
Estimated Date  Event 
September 2013  Public Hearing for Plan, Approval of Plan by City of Harrodsburg 
October 2013   Submit Plan to KDOW for Review and Comment 
October 2013 Begin Construction of Phase 1 Wastewater Treatment Plant 

Project 
 
January 2014   Approval of Plan by KDOW 
July 2014   Initiate Design of Phase 2 Projects 
October 2014   Complete Construction of all Phase 1 Projects 
 
July 2015   Complete Design of Phase 2 Projects 
September 2015  Advertisement for Bids for Phase 2 Projects 
October 2015   Receipt of Bids, Securing of Funds for Phase 2 Projects 
December 2015  Award of Construction for Phase 2 Projects 
 
August 2016   Complete Construction of Phase 2 Collection System Projects 
 
September 2017  Complete Construction of Phase 2 Wastewater Plant Projects 
 
2023    Design & Bidding for Phase 3 Projects 
 
2024    Construction of Phase 3 Projects 
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Chapter 11:   DOCUMENTATION OF PUBLIC PARTICIPATION 

 
On ______, 2013, a public meeting was held to present the findings and recommendations of 
this Regional Wastewater Facilities Plan to stakeholders and customers served by the 
Harrodsburg wastewater system. A copy of the meeting minutes and the attendance roster are 
provided in Appendix 7. During the meeting, comments were received from attendees and the 
responses to these comments were noted in the minutes. This chapter summarizes the more 
significant issues raised during the meeting. A more detailed review of the meeting may be 
obtained by reading the minutes in Appendix 7. 
 
Public Meeting and Comments 
 
 Summary of Presentation 
 
 
 
 Summary of Comments and Responses 
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Chapter 12:  REGIONAL FACILITIES PLAN COMPLETENESS CHECKLIST AND FORMS 

This chapter includes the Facilities Plan Completeness Checklist, indicating the page numbers related to 
items that are addressed in the Plan. This chapter also includes a summary of the unit process design 
criteria for the treatment plant and a summary of the design flows and concentrations for the plant. 

This Plan is submitted in two hard copies, one copy of the Plan certified by a professional engineer 
licensed in Kentucky and one non-certified copy of the Plan and the Planning Area shapefile on a 
Compact Disc (CD).  
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Harrodsburg Wastewater Treatment Plant 

Unit Process Design Criteria  

 

1. Plant Influent Flow Equalization 
 
Flow Equalization Pump Station: 4 Pumps, one at 1200 GPM/44’TDH, one at 2300 GPM/47’TDH, 
two at 4650 GPM/54’TDH. Firm Pumping Capacity = 4600 GPM (6.68 MGD) with all but one of 
the large pumps out of service. 
 
Plant Influent Flow Equalization Basins: 2 Basins, total volume = 4.33 MG. Wausau Paper 
Equalization/Cooling Basin: 1 Basin, Volume = 2 MG 
 
EQ Basins Aeration: 2 Blowers, each rated at 800 SCFM 
 
EQ Basins Recirculation Pumps: 2 Pumps, each 2200 GPM/22.5’TDH 
 
EQ Basins all discharge to Plant Influent Pump Station  
 

2. Influent Pumping 
 
Pump Station: 2, 2-stage screw pumps, each rated for 10 MGD. New pumps installed in Phase 1. 
 

3. Wastewater Screening 

Mechanically Cleaned Screens: 2 Screens, each rated for 10 MGD, with Screenings Press rated 
for 80% solids reduction and 8:1 solids compaction 

Manually Cleaned Bar Rack: 1 Bar Rack, rated for 10 MGD 

4. Grit Removal 

Vortex-type Grit Chambers: 2 Chambers, each rated for 10 MGD, with 250 GPM grit pump and 
250 GPM Grit Classifier. 

5. Plant Influent Sampling 

Composite, Refrigerated Sampler, located downstream of Screens. 

6. Influent Flow Measurement 

Magnetic Flow Meter:  Rated for flows of 0.5 MGD to 15 MGD, located in Meter Vault/Flow 
Distribution Chamber on downstream side of Grit Chambers, upstream of Oxidation Ditches.  
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7. Biological Treatment 

Oxidations Ditches: 2 Ditches, each designed for CBOD Load of 15 pounds/day/1000 CF, without 
upstream primary settling. Each ditch is approximately 80’ x 170’ x 15’ SWD, and is equipped 
with aerators in the circular sections at each end. MLSS = 3000 mg/l. MLVSS = 2250 mg/l. HRT = 
18.75 Hours at 3.5 MGD plus 10% in-plant recycle flow. The ditches are designed for the later 
addition of upstream BNR stages. 

Biological Nutrient Removal Stages: Anaerobic Stage with HRT of 1 Hour, Anoxic Stage with HRT 
of 2.5 Hours (added in Phase 3), located upstream of each Oxidation Ditch. Mixers used in each 
stage to circulate flow. 

8. Final Clarifiers 

Circular Final Clarifiers: 2 center-feed, peripheral-discharge clarifiers, each 90’ diameter x 14’ 
SWD. Total Surface Area = 12,717 SF. Designed for SOR of 770 GPD/SF at peak flow (9.8 MGD), 
and SLR of 33.4 pounds/day/SF at maximum day flow (6.8 MGD) with 150% RAS and MLSS of 
3000 mg/l. Each clarifier equipped with influent flow baffles and scum removal.  

9. RAS/WAS Pump Station 

Pump Station: 4 Pumps, two rated for 1150 GPM, two rated for 2300 GPM. Sized to provide 
150% RAS to biological treatment with one large and one small pump in operation, while also 
providing WAS pumping using RAS pumps. WAS is directed to Aerated Solids Holding Tanks. 

10. Scum Pump Station 

Submersible Pump Station: 2 Pumps (1 active/1 standby), each rated for 100 GPM. Scum is 
intermittently pumped to Aerated Solids Holding Tanks. 

11. Tertiary Treatment 

Tertiary Lagoons: 3 lagoons (existing), with total volume of approximately 9.6 MG, located 
downstream of final clarifiers and upstream of effluent disinfection.  

12. Effluent Disinfection 

Ultraviolet Light Disinfection: 2 UV Channels, each rated for 6.8 MGD, capable of killing fecal 
coliform bacteria to levels required by discharge permit under all flow conditions.  

13. Effluent Flow Measurement 

Parshall Flume:  With 1’-6” wide throat, rated for flows of 0.11 to 15.87 MGD, located on 
downstream side of UV disinfection channels. 
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14. Non-Potable Water Pump Station 

Vertical Pumps: 2 pumps, one rated for 500 GPM, one rated for 100 GPM, located in former 
Chlorination Building. Pumps are sized to provide NPW for in-plant water uses.  

15. Effluent Re-Aeration 

Cascade Aeration Ladder: 1 Ladder (existing), located on downstream side of effluent flume, 
capable of providing dissolved oxygen concentration of 7 mg/l in plant effluent. 

16. Plant Drainage Pumping 

Pump Station: 2 Pumps, each rated for 250 GPM. Pumps discharge tank drainage, in-plant 
recycle flows (BFP filtrate, Screenings Press recycle water, Grit Classifier recycle water, etc. ) to 
Flow Distribution Chamber upstream of Oxidation Ditches. 

17. Sludge Processing 

Aerated Solids Holding Tanks: 4 Tanks, two new tanks at 48’ diameter x 30’ SWD (built in Phase 
2) and two tanks at 45’ diameter x 30’ SWD (converted from former anaerobic digesters in 
Phase 3). Total Volume = 200,720 CF (1,501,400 gallons). Provides 30 days storage for WAS at 
average flow of 50,000 GPD. Each tank is equipped with a “Jet” aeration system which uses 
external recirculation pumps and blowers to mix air with solids to maintain aerobic storage 
conditions.  

Belt Filter Presses: 2 BFPs, one installed in Phase 1, and the second installed in Phase 3. Each 
press has 1.0 meter belt and is capable of dewatering a minimum of 150 GPM or 1500 
pounds/hour of solids. Existing sludge storage lagoon and drying beds will no longer be needed 
after the second BFP is installed.  

Sludge Disposal: Sludge Cake at 15% to 18% solids to Landfill (existing).   

18. Stand-by Power 

Generator: New 1500 KW, 480 Volt generator with automatic transfer switch.  
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APPENDIX 1 

 

MAP OF HARRODSBURG 

WASTEWATER COLLECTION  

SYSTEM 
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APPENDIX 2 

 

CITY OF HARRODSBURG 

INDUSTRIAL WASTEWATER 

PRETREATMENT PROGRAM 

 

(Ordinances 1993‐10 and 2012‐03) 
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APPENDIX 3 

 

FLOW SCHEMATIC DIAGRAM OF 

EXISTING HARRODSBURG 

WASTEWATER TREATMENT PLANT 
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APPENDIX 4 

 

CURRENT KPDES PERMIT 

FOR 

WASTEWATER TREATMENT PLANT 
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APPENDIX 5 

 

PRESENT WORTH ANALYSIS 

FOR 

ALTERNATIVES 

 

(Including Project Cost Estimates for each Phase of 

Wastewater Collection System and WWTP Projects)  



 



Harrodsburg Facilities Plan

Wastewater Collection System

Present Worth Cost

March 2013

Basis of Present Worth Cost: A Discount Rate of 6.0% is used. Phase 1 is completed in Year 2, Phase 2 is

completed in Year 6. Equipment installed in Phase 1 is replaced in Year 15.

Present Worth of Capital Costs and O&M Costs:

Year Capital Costs O and M Costs Total PW Rate Present Worth Cost

0 $352,000 $352,000 1.000 $352,000

1 $1,547,500 $352,000 $1,899,500 0.943 $1,791,229

2 $360,000 $360,000 0.890 $320,400

3 $360,000 $360,000 0.840 $302,400

4 $360,000 $360,000 0.792 $285,120

5 $1,310,000 $380,000 $1,690,000 0.747 $1,262,430

6 $380,000 $380,000 0.705 $267,900

7 $380,000 $380,000 0.665 $252,700

8 $380,000 $380,000 0.627 $238,260

9 $380,000 $380,000 0.592 $224,960

10 $380,000 $380,000 0.558 $212,040

11 $380,000 $380,000 0.527 $200,260

12 $380,000 $380,000 0.497 $188,860

13 $380,000 $380,000 0.469 $178,220

14 $380,000 $380,000 0.442 $167,960

15 $300,000 $380,000 $680,000 0.417 $283,560

16 $80,000 $380,000 $460,000 0.394 $181,240

17 $380,000 $380,000 0.371 $140,980

18 $380,000 $380,000 0.350 $133,000

19 $380,000 $380,000 0.331 $125,780

20 $380,000 $380,000 0.312 $118,560

PW of Capital Costs and O&M Costs $7,227,859

Present Worth of 20-Year Salvage Value:

Phase Salvage Value PW Rate Present Worth Cost

1 $423,000 0.312 $131,976

2 $446,400 0.312 $139,277

PW of Salvage Value $271,253

WW Collection System, Total Present Worth $6,956,606

GRW Project 4100-01 1 of 7



Harrodsburg Facilities Plan

WW Collection System Projects, Phase 1

Construction Cost Estimate

The following projects are either under construction or are in the process of being planned and designed for

construction during the 0 to 2 year phase of the Planning Period. 

Cost Item Project Cost

Cleaning and Rehabilitation of sewers to eliminate wet weather overflows $418,500

Sewer Rehabilitation in Blue Ridge, Cardwell, Green Acres and Brentwood $647,000

Increase Capacity of Western Reegional Pump Station $482,000

Total Estimated Project Cost, WW Collection Projects, Phase 1 $1,547,500

GRW Project 4100-01 2 of 7



Harrodsburg Facilities Plan

WW Collection System Projects, Phase 1

                              Annual O&M Cost Estimate

Basis of Annual Costs calculation:

Phase 1 Annual O&M Costs will start in Year 2 and continue until Year 5, when Phase 2 

construction will be completed.

Cost Item Totals

Labor Cost

Salaries and Benefits $268,000

Sub-Total $268,000

General Cost

Equipment Maintenance and Repair $25,000

Supplies $10,000

Small Equipment $5,000

Admininstration/Office Supplies $3,000

Vehicle Operation (Fuel, Oil, etc) $13,000

Utilities (Electricity, etc) $13,000

Training and Travel $3,000

Contract Services $15,000

    Miscellaneous $5,000

Sub-Total $92,000

Total Annual Operation/Maintenance Cost $360,000

GRW Project 4100-01 3 of 7



Harrodsburg Facilities Plan

WW Collection System Projects, Phase 1

     20-Year Salvage Value

Basis of 20-Year SV calculation:

Sewers, Force Mains, Structures and Buildings have 50-year useful life. SV at Year 20 is 60% of initial cost

Process Equipment has 15-year useful life. SV at Year 20 is 33% of replacement cost

Electrical, HVAC and Control systems have 15-year useful life.SV at Year 20 is 33% of replacement cost

Contingencies, Engineering, Administration and other costs are not included in SV calculations. 

Items with 15-year useful life will be replaced in Year 15

Initial

Sewers/Structures/Buildings Cost Item Cost 20-Year SV Total SV

Sewer Lines in on-going Rehab Project $240,000 $144,000

Sewers in second Rehab Project $300,000 $180,000

$324,000

Year to Cost to Replace 20-Year SV

Equipment Cost Item Replace

Western Regional PS Pumps 15 $250,000 $82,500

Western Regional PS Elec/Controls 15 $50,000 $16,500

Year 15 Equipment Replacement Cost $300,000

$99,000

*Replaced with other equipment in Phase 2

Total, 20-Year Salvage Value $423,000

GRW Project 4100-01 4 of 7



Harrodsburg Facility Plan

WW Collection System Projects, Phase 2

March 2013

  

Construction Cost Estimate

 

Cost Item Project Cost

New Corning Glass PS, Force Main and Gravity Sewer $910,500

Sewers for 140 homes in two  Unsewered Areas $400,000

Total Estimated Project Cost, WW Collection System, Phase 2 $1,310,500

GRW Project 4100-01 5 of 7



Harrodsburg Facility Plan

WW Collection System Projects, Phase 2

March 2013

      Annual O and M Costs

Basis of Annual Costs calculation:

Phase 2 Annual O&M Costs will start in Year 5 and continue until Year 20.

Cost Item Totals

Labor Cost

Salaries and Benefits $280,000

Sub-Total $280,000

General Cost

Equipment Maintenance and Repair $30,000

Supplies $10,000

Small Equipment $5,000

Admininstration/Office Supplies $3,000

Vehicle Operation (Fuel, Oil, etc) $13,000

Utilities (Electricity, etc) $15,000

Training and Travel $3,000

Contract Services $15,000

    Miscellaneous $6,000

Sub-Total $100,000

Total Annual Operation/Maintenance Cost $380,000

GRW Project 4100-01 6 of 7



Harrodsburg Facility Plan

WW Collection System Projects, Phase 2

March 2013

     20-Year Salvage Value

Basis of 20-Year SV calculation:

Sewers, Force Mains, Structures and Buildings have 50-year useful life. SV at Year 20 is 60% of initial cost

Process Equipment has 15-year useful life. SV at Year 20 is 33% of replacement cost

Electrical, HVAC and Control systems have 15-year useful life.SV at Year 20 is 33% of replacement cost

Contingencies, Engineering, Administration and other costs are not included in SV calculations. 

Items with 15-year useful life will be replaced in Year 15

Initial

Sewers/Structures/Buildings Cost Item Cost 20-Year SV Total SV

Corning Glass PS Structure $50,000 $30,000

Corning Glass PS Force Main, Sewer $450,000 $270,000

Sewers in Unsewered Area Project $200,000 $120,000

$420,000

Year to Cost to Replace 20-Year SV

Equipment Cost Item Replace

Corning Glass PS Pumps 15 $60,000 $19,800

Corning Glass PS Elec/Controls 15 $20,000 $6,600

Year 15 Equipment Replacement Cost $80,000

$26,400

Total, 20-Year Salvage Value $446,400

GRW Project 4100-01 7 of 7



 



Harrodsburg Facilities Plan

WWTP Alternative 3

Present Worth Cost

March 2013

Basis of Present Worth Cost: A Discount Rate of 6.0% is used. Phase 1 is completed in Year 2, Phase 2 is

completed in Year 6. Equipment installed in Phase 1 is replaced in Year 15.

Present Worth of Capital Costs and O&M Costs:

Year Capital Costs O and M Costs Total PW Rate Present Worth Cost

0 $448,000 $448,000 1.000 $448,000

1 $3,723,000 $448,000 $4,171,000 0.943 $3,933,253

2 $470,000 $470,000 0.890 $418,300

3 $470,000 $470,000 0.840 $394,800

4 $470,000 $470,000 0.792 $372,240

5 $25,130,633 $577,246 $25,707,879 0.747 $19,203,786

6 $577,246 $577,246 0.705 $406,958

7 $577,246 $577,246 0.665 $383,869

8 $577,246 $577,246 0.627 $361,933

9 $577,246 $577,246 0.592 $341,730

10 $577,246 $577,246 0.558 $322,103

11 $577,246 $577,246 0.527 $304,209

12 $577,246 $577,246 0.497 $286,891

13 $577,246 $577,246 0.469 $270,728

14 $577,246 $577,246 0.442 $255,143

15 $1,505,000 $577,246 $2,082,246 0.417 $868,297

16 $577,246 $577,246 0.394 $227,435

17 $577,246 $577,246 0.371 $214,158

18 $577,246 $577,246 0.350 $202,036

19 $577,246 $577,246 0.331 $191,068

20 $577,246 $577,246 0.312 $180,101

PW of Capital Costs and O&M Costs $29,587,038

Present Worth of 20-Year Salvage Value:

Phase Salvage Value PW Rate Present Worth Cost

1 $724,650 0.312 $226,091

2 $4,233,565 0.312 $1,320,872

PW of Salvage Value $1,546,963

WWTP Alternative 3, Total Present Worth $28,040,075

GRW Project 4100-01 1 of 21



Harrodsburg Facilities Plan

WWTP Alternative 3, Phase 1

Construction Cost Estimate

The following WWTP projects are either under construction or are in the process of being planned and

designed for construction during the 0 to 2 year phase of the Planning Period. 

Project Total Cost

Replace existing Screw Pumps with new pumps of same capacity $400,000

Replace existing mechanically-cleaned screen with new screen

of same capacity, plus screenings press/washer $260,000

Install new plant influent flow meter and sampler $50,000

Replace existing digester heat exchanger with new unit, plus

associated piping and controls $300,000

Sludge Processing Building, including Belt Filter Press, polymer system

wash water system, conveyor, and other associated equipment $1,200,000

Install new plant-wide SCADA system $100,000

New Pavements and Site Work for above improvements $100,000

Sub-Total $2,410,000

Contingencies $390,000

Sub-Total $2,800,000

Contractor's Bonds, Insurance, OH and Profit $327,000

Total Estimated Construction Cost $3,127,000

Engineering Design, Bidding and Construction Administration $226,000

Resident Inspection $180,000

Legal, Administration, Other Engineering, Interest $190,000

Total Estimated Project Cost, WWTP Alternative 3, Phase 1 $3,723,000

GRW Project 4100-01 2 of 21



Harrodsburg Facilities Plan

WWTP Alternative 3, Phase 1

                              Annual O&M Cost Estimate

Basis of Annual Costs calculation:

Phase 1 Annual O&M Costs will start in Year 2 and continue until Year 5, when Phase 2 

construction will be completed.

Cost Item Totals

Labor Cost

Salaries and Benefits $250,000

Sub-Total $250,000

General Cost

Equipment Maintenance and Repair $100,000

Chlorination/Dechlorination Chemicals $15,000

Sludge Heating Fuel $5,000

Sludge Dewatering Polymer $1,000

Vehicle Operation (Fuel, Oil, etc) $5,000

Vehicle Maintenance and Repair $2,000

Building Maintenance and Repair $30,000

Utilities (Gas, Heating,Telephone, etc) $7,000

Laboratory Operations $12,000

Training and Travel $3,000

Contract Services $15,000

    Miscellaneous $5,000

Sub-Total $200,000

Electrical Power Usage kw-hr/yr

EQ Basin Pumping (10% of the year) 99,900

EQ Basin Mixing/Aeration (10% of the year) 46,620

Influent Pumping 788,400

Wastewater Screening/Dewatering 730

Grit Removal/Pumping/Dewatering 2,194

RBC Operation 198,900

Primary and Final Clarifiers 2,510

Primary and Final Sludge Pumps 18,915

Sludge Thickening and Digestion 30,390

Belt Filter Press Feed Pump 11,700

Belt Filter Press Operation 32,850

Belt Filter Press Wash Water Pump 2,740

Building Lighting, Ventilation 233,910

Site Lighting (50% of the day) 43,800

Miscellaneous Power 16,441

Total, kw-hr/yr 1,530,000

Cost, per kw-hr $0.07

Sub-Total $107,100

Power Demand Charge $20,000

Total Annual Operation/Maintenance Cost $470,000

GRW Project 4100-01 3 of 21



Harrodsburg Facilities Plan

WWTP Alternative 3, Phase 1

     20-Year Salvage Value

Basis of 20-Year SV calculation:

Structures and Buildings have 50-year useful life. SV at Year 20 is 60% of initial cost

Process Equipment has 15-year useful life. SV at Year 20 is 33% of replacement cost

Electrical, HVAC and Control systems have 15-year useful life.SV at Year 20 is 33% of replacement cost

Contingencies, Engineering, Administration and other costs are not included in SV calculations. 

Items with 15-year useful life will be replaced in Year 15

Initial

Structures/Buildings Cost Item Cost 20-Year SV Total SV

Sludge Processing Building $280,000 $168,000

Site Work and Pavements $100,000 $60,000

$228,000

Year to Cost to Replace 20-Year SV

Equipment Cost Item Replace

Influent Screw Pumps 15 $400,000 $132,000

Bar Screen 15 $260,000 $85,800

Flow Meter* N/A 0 $0

Digester Heat Exchanger* N/A 0 $0

Belt Filter Press System 15 $745,000 $245,850

SCADA System 15 $100,000 $33,000

Year 15 Equipment Replacement Cost $1,505,000

$496,650

*Replaced with other equipment in Phase 2

Total, 20-Year Salvage Value $724,650

GRW Project 4100-01 4 of 21



Harrodsburg Facility Plan

WWTP Alternative 3, Phase 2

March 2013

  

Construction Cost Estimate

 

Cost Item Total Cost

Preliminary Treatment Building $2,627,150

Influent Meter Vault/ Flow Distribution Chamber $246,450

Oxidation Ditches $3,956,925

Final Clarifier Influent Distribution Chamber $96,142

Final Clarifiers $1,434,775

RAS/WAS Pump Station $859,765

UV Disinfection System $636,136

Plant Effluent Parshall Flume $45,690

Plant Drainage Pump Station $410,980

Aerated Sludge Holding Tanks and New Pump/Blower Building $2,254,800

Modifications to Existing Sludge Digestion Facilities $974,500

Modifications to Phase 1 Sludge Processing Building $488,500

Modifications to Existing Screw Pump/Screening Facility $100,000

Modifications to Existing Chlorination Building $125,000

Abandonment/Demolition of Existing Facilities $215,000

Yard Piping $1,221,205

Grading, Pavement, Site Work $430,000

Upgrades to Electrical and Control Systems $1,385,750

Miscellaneous 150000

Sub-Total $17,658,768

Contingencies at 15% $2,648,815

Sub-Total $20,307,583

Contractor's Bonds, Insurance, OH and Profit at 10% $2,030,758

Total Estimated Construction Cost $22,338,341

Engineering Design, Bidding and Construction Administration $1,429,654

Resident Inspection $915,872

Legal, Administration, Other Engineering $446,767

Total Estimated Project Cost, WWTP Alternative 3, Phase 2 $25,130,633

Preliminary Treatment Building

Approx 3300 SF building housing screening and grit removal equipment, on concrete foundation with CMU walls

and standing seam metal roof. Ventilation at 12 air changes/hour, with electric unit heaters and heat recovery

system. Covers over channels and foul air exhaust system for odor control. Control room, electrical room, 

mechanical room are separate from process area. Garage area (lower level) to house grit and screenings dumpsters,

with exterior rollup doors for disposal vehicle access.

Cost Item Unit Cost Units Quantity Total

 Foundations 

Earth Excavation $20 CY 800 $16,000

Concrete Footings & Foundation Walls $300 CY 400 $120,000

12" Crushed Stone $25 CY 120 $3,000

Backfill $3 CY 200 $600

GRW Project 4100-01 5 of 21



Harrodsburg Facility Plan

WWTP Alternative 3, Phase 2

March 2013

  Total, Foundations $139,600

Substructure 

12" Slab-on-Grade $450 CY 125 $56,250

24" Concrete Channel Walls $800 CY 100 $80,000

8" Floor Slab $550 CY 125 $68,750

  Total, Substructure $205,000

Exterior Closure

Exterior 16" Insulated CMU Walls $60 SF 2,500 $150,000

Windows $100 SF 100 $10,000

Double Doors $1,500 EA 2 $3,000

Single Doors $800 SF 2 $1,600

Overhead Doors $40 SF 300 $12,000

  Total, Exterior Closure $176,600

Roofing

6" Rigid Insulation $8 SF 3,300 $26,400

Low Slope Standing Seam Metal Roof $50 SF 3,300 $165,000

  Total, Roofing $191,400

Interior Construction

Interior 8" CMU or Concrete Walls $10 SF 600 $6,000

Double Doors, Metal $1,500 EA 0 $0

Single Doors, Metal $500 EA 1 $500

Handrail, Aluminum $40 LF 50 $2,000

General Finishes $10 SF 3,300 $33,000

  Total, Interior Construction $41,500

Process Equipment, Miscellaneous Items

Mechanical Bar Screen and Press $320,000 LS 1 $320,000

Grit Removal Units $150,000 LS 2 $300,000

Grit Classifier/Concentrator $70,000 LS 1 $70,000

Sluice Gates, 2' x 6', w/elec operators $10,000 EA 8 $80,000

Weir Gates, 2' x 6', w/ handwheel operators $6,000 EA 2 $12,000

Internal Process Piping, Valves $15,000 LS 1 $15,000

Channel Covers $40 SF 1,500 $60,000

Relocate Influent Sampler to this Building $10,000 EA 1 $10,000

Equipment Installation at 15% $128,550

  Total, Process Equipment, Misc Items $995,550

Mechanical

Plumbing Systems $5.00 SF 0 $0

HVAC System, w/ Heat Recovery $150 SF 3,300 $495,000

Odor Control Ductwork, Fans, Controls $100 SF 2,000 $200,000

GRW Project 4100-01 6 of 21



Harrodsburg Facility Plan

WWTP Alternative 3, Phase 2

March 2013

Gas/Hazardous Alarm System $25 SF 2,500 $62,500

  Total, Mechanical $757,500

Electrical

All Electrical $120,000 LS 1 $120,000

  

  Total, Electrical $120,000

Total, Preliminary Treatment Building $2,627,150

Influent Meter Vault/Flow Distribution Chamber

Approx 40' x 20' x 17' deep concrete in-ground structure, containing vault for plant influent magnetic flow meter,

valves and piping, with access hatch from top slab level and sump in floor. Chambers for dividing flow to each

Oxidation Ditch (2 plus 1 in future) using weir gates to control flow rate. Vault is ventilated, not heated. Covers 

provided over open chambers

Cost Item Unit Cost Units Quantity Total

Foundations 

Earth Excavation $20 CY 600 $12,000

12" Crushed Stone $25 CY 30 $750

Backfill $3 CY 100 $300

  Total, Foundations $13,050

Substructure 

12" Slab-on-Grade $450 CY 30 $13,500

18" Concrete Walls $500 CY 100 $50,000

8" Elevated Slab $600 CY 25 $15,000

   Total, Substructure $63,500

Process Equipment, Miscellaneous Items

Magnetic Flow Meter, 24" $25,000 LS 1 $25,000

Plug Valves, w/ HW Operators, 24" $15,000 EA 3 $45,000

Piping, Reducers, Elbows and Tees, 24" $30,000 LS 1 $30,000

Weir Gates, 4' x 3', w/HW Operators $6,000 EA 3 $18,000

Access Hatch, with SS components, steps $6,000 EA 1 $6,000

Covers over Distribution Channels $40 SF 50 $2,000

Equipment Installation at 15% $18,900

  Total, Process Equipment, Misc Items $144,900

Mechanical

Sump Pump, Controls and Piping $3,000 LS 1 $3,000

Exhaust System $4,500 LS 1 $4,500
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Gas/Hazardous Alarm System $2,500 LS 1 $2,500

  Total, Mechanical $10,000

Electrical

All Electrical $15,000 LS 1 $15,000

  

  Total, Electrical $15,000

Total, Influent Meter Vault/Flow Distribution Chamber $246,450

Oxidation Ditches

Two oval ditches, each with a 80'' x 15'-4" x 15' deep anaerobic stage, a 80' x 46' x 15' deep anoxic stage and a 80' x 

170' x 15' deep aerobic stage, with mixers in the anaerobic and anoxic stages and aerators in the aerobic stage. The 

anaerobic and anoxic stages are concrete covered, the aerobic stage is open to the atmosphere. A central vertical  

dividing wall and circular end walls in each basin are used to circulate the flow. 

Cost Item Unit Cost Units Quantity Total

Foundations 

Earth Excavation $20 CY 17,400 $348,000

Rock Excavation $80 CY 0 $0

12" Crushed Stone $25 CY 725 $18,125

Backfill $3 CY 450 $1,350

  Total, Foundations $367,475

Substructure 

12" Slab-on-Grade $450 CY 1,450 $652,500

12" Elevated Concrete Slab $800 CY 433 $346,400

24" Dividing Wall $600 CY 307 $184,200

18" Concrete Walls $500 CY 800 $400,000

12" Concrete Walls $300 CY 287 $86,100

Weir Boxes and Steps $150 CY 200 $30,000

12" Vertical Concrete Baffle Wall $300 CY 150 $45,000

   Total, Substructure $1,744,200

Process Equipment, Miscellaneous Items

Aerators, Mixers $700,000 EA 2 $1,400,000

Control System $100,000 LS 1 $100,000

Handrails $50 LF 700 $35,000

Equipment Installation at 15% $230,250

  Total, Process Equipment, Misc Items $1,765,250

Electrical

All Electrical $80,000 LS 1 $80,000

  

  Total, Electrical $80,000
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Total, Oxidation Ditches $3,956,925

Final Clarifier Influent Distribution Chamber

Approx 23' x 16' x 16' deep concrete in-ground open structure, containing chamber for discharge of 42" mixed liquor line

from VLRs, and three chambers for distribution of mixed liquor to Final Clarifiers (2 plus 1 in future). Weir gates used to 

control flow to each Final Clarifier. Each chamber is covered with grating. No mechanical or electrical equipment.

Cost Item Unit Cost Units Quantity Total

Foundations 

Earth Excavation $20 CY 400 $8,000

Rock Excavation $80 CY 20 $1,600

12" Crushed Stone $25 CY 20 $500

Backfill $3 CY 80 $240

  Total, Foundations $10,340

Substructure 

12" Slab-on-Grade $450 CY 15 $6,750

18" Concrete Walls $500 CY 80 $40,000

12" Concrete Walls $300 CY 30 $9,000

Concrete Steps $150 CY 4 $600

   Total, Substructure $56,350

Process Equipment, Miscellaneous Items

Weir Gates, 4' x 2'', w/HW Operators $4,000 EA 3 $12,000

Handrail $50 LF 100 $5,000

Grating over Open Chambers $35 SF 246 $8,610

Equipment Installatiuon at 15% $3,842

  Total, Process Equipment, Misc Items $29,452

Total, Final Clarifier Influent Distribution Chamber $96,142

Final Clarifiers

Two 90 foot I.D. x 14' SWD Center Feed, Peripheral Discharge, Concrete clarifiers, with scum removal and telescopic

valves to control RAS withdrawal. Effluent troughs on exterior of peripheral walls, with fiberglass covers. Sandford 

baffles to control flow distribution in basin. 

Cost Item Unit Cost Units Quantity Total

Foundations 

Earth Excavation $20 CY 9,600 $192,000

Rock Excavation $80 CY 30 $2,400

12" Crushed Stone $25 CY 500 $12,500

Backfill $3 CY 500 $1,500

  Total, Foundations $208,400
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Substructure 

12" Slab-on-Grade $450 CY 480 $216,000

18" Concrete Walls $500 CY 300 $150,000

12" Concrete Walls $300 CY 200 $60,000

Concrete Steps $150 CY 10 $1,500

   Total, Substructure $427,500

Process Equipment, Misc Items

Final Clarifier Equipment $225,000 EA 2 $450,000

Flow Distribution Baffles $25,000 EA 2 $50,000

Effluent Trough Covers $30,000 EA 2 $60,000

Scum Collection System $20,000 EA 2 $40,000

Handrails $50 LF 200 $10,000

Mixed Liquor Piping under slab, 42" $150 LF 100 $15,000

RAS Piping under slab, 20" $75 LF 100 $7,500

Telescopic Valve for RAS conrtol $5,000 EA 2 $10,000

Equipment Installation at 15% $96,375

  Total, Process Equipment, Misc Items $738,875

Electrical

All Electrical $60,000 LS 1 $60,000

  Total, Electrical $60,000

Total, Final Clarifiers $1,434,775

RAS/WAS Pump Station

Concrete, in-ground structure, approximately 60' x 45' x 20' deep. Includes 2 small and 2 large RAS submersible pumps

in wet well, with piping vault containing piping, RAS and WAS meters, valves, etc. Vault is covered with concrete roof, 

with access hatch into vault. Vault includes sump pump. Wet well includes level controls for pump operation. WAS is  

diverted from RAS pump discharge header (no separate RAS pumps provided).

Cost Item Unit Cost Units Quantity Total

Foundations 

Earth Excavation $20 CY 1,500 $30,000

Rock Excavation $80 CY 500 $40,000

12" Crushed Stone $25 CY 100 $2,500

Backfill $3 CY 80 $240

  Total, Foundations $72,740

Substructure 

12" Slab-on-Grade $450 CY 100 $45,000

GRW Project 4100-01 10 of 21



Harrodsburg Facility Plan

WWTP Alternative 3, Phase 2

March 2013

18" Concrete Walls $500 CY 200 $100,000

8" Elevated Slab $600 CY 50 $30,000

   Total, Substructure $145,000

Process Equipment, Miscellaneous Items

Large RAS Pumps w/ VFDs $80,000 EA 2 $160,000

Small RAS Pumps w/ VFDs $60,000 EA 2 $120,000

Pump Controls $20,000 LS 1 $20,000

Magnetic Flow Meter, 20" $20,000 EA 1 $20,000

Magnetic Flow Meter, 8" $10,000 EA 1 $10,000

Plug Valves, w/ HW Operators, 20" $12,000 EA 7 $84,000

Plug Valves, w/ HW Operators, 8" $5,000 EA 3 $15,000

Piping, Reducers, Elbows and Tees, 20" $40,000 LS 1 $40,000

Piping, Reducers, Elbows and Tees, 8" $10,000 LS 1 $10,000

Access Hatch, with SS components, steps $6,000 EA 1 $6,000

Grating over Wet Well $35 SF 1,100 $38,500

Equipment Installation at 15% $78,525

  Total, Process Equipment, Misc Items $602,025

Mechanical

Sump Pump, Controls and Piping $3,000 LS 1 $3,000

Exhaust System $4,500 LS 1 $4,500

Gas/Hazardous Alarm System $2,500 LS 1 $2,500

  Total, Mechanical $10,000

Electrical

All Electrical $30,000 LS 1 $30,000

  

  Total, Electrical $30,000

Total, RAS/WAS Pump Station $859,765

UV Disinfection System

Two parallel concrete, in-ground channels,each approximately 18' long x 8' wide x 6' deep, each with a 2-module UV

disinfection ssystem that can be rotated out of the channel for maintenance. Upstream influent chamber & downstream 

effluent chamber, each approximately 4' long x 8' wide x 6' deep, include sluice gates to isolate each UV channel. UV 

system controls and electrical panels are housed in the (former) Chlorination Building garage and storage rooms.

Cost Item Unit Cost Units Quantity Total

Foundations 

Earth Excavation $20 CY 100 $2,000

12" Crushed Stone $25 CY 20 $500

Backfill $3 CY 12 $36

  Total, Foundations $2,536

GRW Project 4100-01 11 of 21



Harrodsburg Facility Plan

WWTP Alternative 3, Phase 2

March 2013

Substructure 

12" Slab-on-Grade $450 CY 15 $6,750

12" Concrete Walls $300 CY 30 $9,000

8" Elevated Slab $600 CY 15 $9,000

   Total, Substructure $15,750

Process Equipment, Miscellaneous Items

UV Disinfection System $200,000 EA 2 $400,000

Sluice Gates, 3'W x 5' H, w/ Elec Operators $10,000 EA 4 $40,000

Level Control Weirs $2,500 EA 2 $5,000

Level Monitoring/Controls $2,000 EA 2 $4,000

Covers over Open Channels $40 SF 250 $10,000

Equipment Installation at 15% $68,850

  Total, Process Equipment, Misc Items $527,850

Electrical

All Electrical $90,000 LS 1 $90,000

  

  Total, Electrical $90,000

Total, UV Disinfection System $636,136

Plant Effluent Parshall Flume

Concrete, in-ground channel, with tapered section for 1'-6" Parshall Flume. Radar-type level detection equipment used 

to measure water level in flume and convert reading to flow rate. Reading used in SCADA to control UV dosage rate. 

Cost Item Unit Cost Units Quantity Total

Foundations 

Earth Excavation $20 CY 30 $600

12" Crushed Stone $25 CY 8 $200

Backfill $3 CY 5 $15

  Total, Foundations $815

Substructure 

12" Slab-on-Grade $450 CY 10 $4,500

12" Concrete Walls $300 CY 15 $4,500

Tapered Concrete Walls and Floor $1,500 LS 1 $1,500

   Total, Substructure $9,000

Process Equipment, Miscellaneous Items

1'-6" Parshall Flume Insert $12,500 EA 1 $12,500

Level Monitoring/Controls $2,000 EA 1 $2,000

Covers over Open Channels $40 SF 200 $8,000

Equipment Installation at 15% $3,375

  Total, Process Equipment, Misc Items $25,875
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Electrical

All Electrical $10,000 LS 1 $10,000

  

  Total, Electrical $10,000

Total, Plant Effluent Parshall Flume $45,690

Plant Drainage Pump Station

Concrete, in-ground structure, approximately 30' x 25' x 20' deep. Includes 2 small (250 GPM) submersible pumps in

wet well, with piping vault containing piping, plant drainage flow meter, valves, etc. Vault is covered with concrete roof,  

with access hatch into vault. Vault includes sump pump. Wet well includes level controls for pump operation. Discharge  

is conveyed to secondary influent distribution chamber, downstream of plant influent meter vault.

Cost Item Unit Cost Units Quantity Total

Foundations 

Earth Excavation $20 CY 1,000 $20,000

Rock Excavation $80 CY 200 $16,000

12" Crushed Stone $25 CY 80 $2,000

Backfill $3 CY 60 $180

  Total, Foundations $38,180

Substructure 

12" Slab-on-Grade $450 CY 70 $31,500

18" Concrete Walls $500 CY 200 $100,000

8" Elevated Slab $600 CY 50 $30,000

   Total, Substructure $161,500

Process Equipment, Miscellaneous Items

Plant Drainage Pumps $30,000 EA 2 $60,000

Pump Controls $20,000 LS 1 $20,000

Magnetic Flow Meter, 8" $10,000 EA 1 $10,000

Plug Valves, w/ HW Operators, 10" $7,000 EA 2 $14,000

Plug Valves, w/ HW Operators, 8" $5,000 EA 3 $15,000

Piping, Reducers, Elbows and Tees, 10" $20,000 LS 1 $20,000

Piping, Reducers, Elbows and Tees, 8" $10,000 LS 1 $10,000

Access Hatch, with SS components, steps $6,000 EA 1 $6,000

Grating over Wet Well $35 SF 200 $7,000

Equipment Installation at 15% $24,300

  Total, Process Equipment, Misc Items $186,300

Mechanical

Sump Pump, Controls and Piping $3,000 LS 1 $3,000

Exhaust System $4,500 LS 1 $4,500

Gas/Hazardous Alarm System $2,500 LS 1 $2,500
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  Total, Mechanical $10,000

Electrical

All Electrical $15,000 LS 1 $15,000

  

  Total, Electrical $15,000

Total, Plant Drainage Pump Station $410,980

Aerated Sludge Holding Tanks and New Pump/Blower Building

Two 48' Diameter x 30' SWD open top concrete tanks with jet mixing system plus 2-story (1500 SF each) addition to

the existing digester building to house sludge recirculation pumps (4) on lower level and blowers (4) on upper level. 16"

CMU walls for upper level, concrete walls for lower level. Two sludge transfer pumps to convey stored sludge to BFPs.

Recently built boiler building converted to electrical room for sludge holding process.

Cost Item Unit Cost Units Quantity Total

Foundations 

Earth Excavation $20 CY 3,200 $64,000

Concrete Footings and Foundation Walls $300 CY 200 $60,000

12" Crushed Stone $25 CY 500 $12,500

Backfill $3 CY 400 $1,200

  Total, Foundations $137,700

Substructure 

18" Slab-on-Grade $600 CY 220 $132,000

24" Concrete Basin Walls $800 CY 760 $608,000

12" Floor Slab-on-grade $450 CY 60 $27,000

8" Elevated Floor Slabs (2) $600 CY 120 $72,000

   Total, Substructure $839,000

External Closure

Exterior 18" CMU Insulated Walls $60 SF 3,000 $180,000

Windows $100 SF 300 $30,000

Double Doors $1,500 EA 2 $3,000

Single Doors $800 EA 2 $1,600

Total, Exterior Closure $214,600

Roofing

6" Rigid Insulation $8 SF 1,500 $12,000

Low Slope Standing Seam Metal Roof $50 SF 1,500 $75,000

Total, Roofing $87,000
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Interior Construction

Interior 8" CMU Walls $10 SF 600 $6,000

General Finishes $10 SF 3,000 $30,000

Total, Interior Construction $36,000

Process Equipment, Miscellaneous Items

Jet Aeration System and Controls $30,000 EA 2 $60,000

Recirculation Pumps w/ VFDs $20,000 EA 4 $80,000

Aeration Blowers w/ Silencers, Controls $50,000 EA 4 $200,000

BFP Feed Pumps w/ VFDs $40,000 EA 1 $40,000

Flow Meters, Valves and Piping $70,000 LS 1 $70,000

Tank Level Control System $20,000 LS 1 $20,000

Equipment Installation at 15% $70,500

  Total, Process Equipment, Misc Items $540,500

Mechanical

HVAC System $75 SF 3,000 $225,000

Gas/Hazardous Alarm System $25 SF 3,000 $75,000

  Total, Mechanical $300,000

Electrical

All Electrical $100,000 LS 1 $100,000

  

  Total, Electrical $100,000

Total, Aerated Sludge Holding Tanks and New Pump/Blower Building $2,254,800

Modifications to Existing Sludge Digestion Facilities

After the new aerated sludge holding tanks are put into service, the existing primary and secondary digesters and

gravity thickener will be taken out of service. The digesters will be converted to aerated slufge holding tanks 3 and 4

using the same jet aeration system as for Tanks 1 and 2. All existing equipment in the digester control building will

be removed, as will the digester covers. The digester tanks will be drained, refurbished and retrofitted with the new

jet aeration system. New sludge recirculation pumps (4) will be installed in the lower level of the building and new

aeration blowers (4) will be installed in the upper level. The BFP feed pumps installed in the new pump/blower building

will transfer stored sludge to the Sludge Processing Building via existing piping. The thickener will be abandoned,

with provisions to drain it of rain water as needed.

Cost Item Unit Cost Units Quantity Total

Equipment Removal, Tank Draining and Refurbishing

Removal/disposal of sludge pumps and piping $50,000 LS 1 $50,000

Removal/disposal of sludge heating system $30,000 LS 1 $30,000

Removal/disposal of digester covers $15,000 EA 2 $30,000

Tank Draining, Cleaning, Refurbishing $10,000 EA 2 $20,000

  Total, Equipment Removal, etc $130,000
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Process Equipment, Miscellaneous Items

Jet Aeration System and Controls $30,000 EA 2 $60,000

Recirculation Pumps w/ VFDs $20,000 EA 4 $80,000

Aeration Blowers w/ Silencers, Controls $50,000 EA 4 $200,000

Flow Meters, Valves and Piping $70,000 LS 1 $70,000

Tank Level Control System $20,000 LS 1 $20,000

Equipment Installation at 15% $64,500

  Total, Process Equipment, Misc Items $494,500

Mechanical

HVAC System $75 SF 2,500 $187,500

Gas/Hazardous Alarm System $25 SF 2,500 $62,500

  Total, Mechanical $250,000

Electrical

All Electrical $100,000 LS 1 $100,000

  

  Total, Electrical $100,000

Total, Modifications to Existing Sludge Digestion Facilities $974,500

Modifications to Phase 1 Sludge Processing Building

This building houses a belt filter press and appurtenances (polymer system, wash water system, conveyor, etc). The

building was sized for the installation of a second BFP at a later date. The modifications in this Phase include the

installation of the second BFP and appurtenances

Cost Item Unit Cost Units Quantity Total

Process Equipment, Miscellaneous Items

1-meter Belt Filter Press $350,000 LS 1 $350,000

Wash water pumps $10,000 LS 1 $10,000

Piping, Valves $15,000 LS 1 $15,000

Polymer system $5,000 LS 1 $5,000

Conveyor Addition $10,000 LS 1 $10,000

Equipment Installation at 15% $58,500

  Total, Process Equipment, Misc Items $448,500

New Electrical

All Electrical $40,000 LS 1 $40,000

Total, Electrical $40,000

Total, Modifications to Phase 1 Sludge Processing Building $488,500
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Modifications to Existing Screw Pump/Screening Facility

This includes installing a new 30" pipe to convey plant influent from the screen channel to the Preliminary Treatment

Building, followed by abandoning the screening and grit removal facilities. The mechanical screen installed in Phase 1

will be relocated to the Preliminary Treatment Building. The abandoned channels and tanks will be filled and covered.

Cost Item Unit Cost Units Quantity Total

Equipment Removal, Channel and Basin Closure

Relocation of Mechanical Screen $15,000 LS 1 $15,000

Removal/Disposal of Equipment, Piping $25,000 LS 1 $25,000

Draining, Filling of Channels, Basins $25,000 LS 1 $25,000

Misc Demolition $10,000 LS 1 $10,000

Total, Equipment Removal, etc $75,000

Wet Installation of 30" Pipe Sleeve in Existing Channel Wall $25,000

Total, Modifications to Existing Screw Pump/Screening Facility $100,000

Modifications to Existing Chlorination Building

This building will no longer need to house chlorination equipment once the new UV system is operational. The UV

control and electrical equipment will be installed in the storage room and garage of the building, respectively. The

chlorination equipment in the existing control room will removed and a new non-potable water pumping system will

be located in this room, drawing plant effluent from a new manhole on the discharge side of the new plant effluent

Parshall flume channel. The chlorination equipment in the cylinder room will be removed and this room will become

a garage/storage room for this end of the plant site. The plant effluent composite sampler will be located in this

building.

Cost Item Unit Cost Units Quantity Total

Equipment Removal, New Equipment Installation

Removal/Disposal of Equipment, Piping $20,000 LS 1 $20,000

Installation of UV Elec and Control Equipment $30,000 LS 1 $30,000

Non-Potable Water Pumping System $50,000 LS 1 $50,000

Sampler, Compresor and Sample Pump $10,000 LS 1 $10,000

Misc Building Renovation (Painting, etc) $5,000 LS 1 $5,000

Modifications to Mechanical, Electrical $10,000 LS 1 $10,000

Total, Modifications to Existing Chlorination Building $125,000

Abandonment/Demolition of Existing Facilities

This includes the primary and final settling tanks, RBC basins, chlorine contact tank, gravity thickener, several open 

channels, yard piping that is no longer required, etc. Drains will be retained to remove accumulated rain water from

these structures.

Cost Item Unit Cost Units Quantity Total

Abandonment/Demolition of Existing Facilities

Removal/disposal of Clarifier Equipment $25,000 EA 2 $50,000

Removal/disposal of RBC Equipment $70,000 LS 1 $70,000

Removal/disposal of Thickener Equipment $10,000 LS 1 $10,000
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Removal/disposal of Sludge Pumps, Piping $30,000 LS 1 $30,000

Filling/covering of abandoned channels $25,000 LS 1 $25,000

Filling/Removal of abandoned yard piping $10,000 LS 1 $10,000

Misc Demolition $20,000 LS 1 $20,000

Total, Abandonment/Demolition of Existing Facilities $215,000

Yard Piping

Pipe sizes, lengths and depts of burial are estimated based on preliminary arrangement of new treatment structures

and planning level plant hydraulic profile. Unit costs include, pipe, excavation, bedding, and backfill to existing grade.

Cost Item Unit Cost Units Quantity Total

Yard Piping

30" Prelim Treat Bldg Influent $19,200 LS 1 $19,200

30" Prelim Treat Bldg Effluent $139,220 LS 1 $139,220

24" Secondary Influent $72,680 LS 1 $72,680

36" Mixed Liquor $271,100 LS 1 $271,100

42" Mixed Liquor $128,400 LS 1 $128,400

36" Final Clarifier Influent $110,100 LS 1 $110,100

30" Final Clarifier Effluent $78,400 LS 1 $78,400

30" UV Chamber Influent $153,500 LS 1 $153,500

30" UV Chamber Effluent $39,400 LS 1 $39,400

20" Final Clarifier RAS $34,950 LS 1 $34,950

20" RAS FM $19,100 LS 1 $19,100

8" WAS FM $38,400 LS 1 $38,400

12" Plant Drainage $17,475 LS 1 $17,475

8" Plant Drainage FM $49,280 LS 1 $49,280

Misc Piping $50,000 LS 1 $50,000

Total, Yard Piping $1,221,205

Grading, Pavement, Site Work

This includes regrading of the site as needed for appropriate drainage in the vicinity of new buildings and basins, new

roads and pavements (including walkways and driveways), storm water management (retention or detention basins),   

and other miscellaneous site work. Estimates are very preliminary and require confirmation during final design

Cost Item Unit Cost Units Quantity Total

Grading, Pavement and Site Work

Regrading (earthwork only) $100,000 LS 1 $100,000

New Roads (asphalt) $50,000 LS 1 $50,000

Resurfacing of Existing Roads (asphalt) $75,000 LS 1 $75,000

Walkways, Driveways (concrete) $50,000 LS 1 $50,000

Stormwater Management $100,000 LS 1 $100,000

Landscaping, Signage $30,000 LS 1 $30,000

Misc Site Work $25,000 LS 1 $25,000

Total, Grading, Pavement, Site Work $430,000
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Upgrades of Electrical and Control Systems

This includes a new stand-by emergency generator (assumed at 1500 KW, 480 volt), with automatic transfer switch,

replacement of the existing Main Power Center with a new MPC, a new MCC for secondary treatment, upgrades of 

control and power distribution systems, a new SCADA system, and other miscellaneous modifications and additions. 

MCCs for the Preliminary Treatment, UV Disinfection and Sludge Aeration/Storage facilities are included in the cost

estimates for those facilities. 

Cost Item Unit Cost Units Quantity Total

Upgrades of Electrical and Control Systems-

Emergency Generator $500,000 LS 1 $500,000

Automatic Transfer Switch $50,000 LS 1 $50,000

New MPC $100,000 LS 1 $100,000

MCC for Secondary Treatment $75,000 LS 1 $75,000

Upgrades of Control Circuits $150,000 LS 1 $150,000

Upgrades of Power Distribution System $75,000 LS 1 $75,000

Additional SCADA Upgrades $120,000 LS 1 $120,000

MCC for EQ Pump Station $60,000 LS 1 $60,000

Upgrade of Plant Lighting/Communication $50,000 LS 1 $50,000

Other Misc Electrical/Control Work $25,000 LS 1 $25,000

Equipment Installation at 15% $180,750

Total, Upgrades of Electrical and Control Systems $1,385,750

      Annual O and M Costs
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Basis of Annual Costs calculation:

Phase 2 Annual O&M Costs will start in Year 5 and continue until Year 20.

Cost Item Totals

Labor Cost

Salaries and Benefits $230,000

Sub-Total $230,000

General Cost

Equipment Maintenance and Repair $50,000

UV System Lamp Cleaning and Replacements $20,000

Sludge Dewatering Polymer $1,000

Vehicle Operation (Fuel, Oil, etc) $5,000

Vehicle Maintenance and Repair $2,000

Building Maintenance and Repair $30,000

Utilities (Gas, Heating,Telephone, etc) $7,000

Laboratory Operations $12,000

Training and Travel $3,000

Contract Services $15,000

    Miscellaneous $3,000

Sub-Total $148,000

Electrical Power Usage kw-hr/yr

EQ Basin Pumping (10% of the year) 99,900

EQ Basin Mixing/Aeration (10% of the year) 46,620

Influent Pumping 788,400

Wastewater Screening/Dewatering 19,710

Grit Removal/Pumping/Dewatering 26,280

Preliminary Treatment Bldg Ventilation 117,000

Anaerobic Stage Mixers 14,040

Anoxic Stage Mixers 157,600

Aerobic Stage Aeration/Mixing 187,200

Clarifiers 5,850

RAS Pump Station 175,500

Sludge Holding Tank Recirculation Pumps 117,000

Sludge Holding Tank Aeration Blowers 93,600

Belt Filter Press Feed Pumps 11,700

Belt Filter Press Operation 32,850

Belt Filter Press Wash Water Pumps 2,740

Non-Potable Water Pumping 3,900

UV Disinfection 156,000

Plant Drainage Pump Station 27,375

Building Lighting, Ventilation 300,000

Site Lighting (50% of the day) 15,600

Miscellaneous Power 18,935

Total, kw-hr/yr 2,417,800

Cost, per kw-hr $0.07

Sub-Total $169,246

Power Demand Charge $30,000

Total Annual Operation/Maintenance Cost $577,246

GRW Project 4100-01 20 of 21



Harrodsburg Facility Plan

WWTP Alternative 3, Phase 2

March 2013

     20-Year Salvage Value

Basis of 20-Year SV calculation:

Phase 2 construction completed in Year 5. Phase 2 has operated for 15 years by Year 20

Structures, Buildings have 50-year useful life. SV at Year 20 is 60% of initial cost

Process Equipment has 15-year useful life. SV at Year 20 is 0% of initial cost.

Electrical, HVAC and Control systems have 15-year useful life. SV at Year 20 is 0% of initial cost

Contingencies, Engineering, Administration and other costs are not included in SV calculations. 

Items with 15-year useful life will be replaced at end of Year 20

Initial

Cost Item Cost 20-Year SV Total SV

Preliminary Treatment Building $754,100 $452,460

Influent Meter Vault/Flow Dist Chamber $76,550 $45,930

Oxidation Ditches $2,111,675 $1,267,005

Final Clarifier Distribution Chamber $66,690 $40,014

Final Clarifiers $635,900 $381,540

RAS/WAS Pump Ststion $217,740 $130,644

UV Disinfection System $18,286 $10,972

Plant Effluent Parshall Flume $9,815 $5,889

Plant Drainage Pump Station $199,680 $119,808

Aerated Sludge Holding Tanks and New Pump/Blower Building $1,314,300 $788,580

Yard Piping $1,221,205 $732,723

Grading, Pavement and Site Work $430,000 $258,000

Total 20-Year Salvage Value $4,233,565

GRW Project 4100-01 21 of 21



 



Harrodsburg Facilities Plan

WWTP Alternative 3A

Present Worth Cost

March 2013

Basis of Present Worth Cost: A Discount Rate of 6.0% is used. Phase 1 is completed in Year 2, Phase 2 is

completed in Year 6. Equipment installed in Phase 1 is replaced in Year 15. Phase 3 is completed in Year 12.

Present Worth of Capital Costs and O&M Costs:

Year Capital Costs O and M Costs Total PW Rate Present Worth Cost

0 $448,000 $448,000 1.000 $448,000

1 $3,723,000 $448,000 $4,171,000 0.943 $3,933,253

2 $470,000 $470,000 0.890 $418,300

3 $470,000 $470,000 0.840 $394,800

4 $470,000 $470,000 0.792 $372,240

5 $21,342,453 $556,205 $21,898,658 0.747 $16,358,297

6 $556,205 $556,205 0.705 $392,125

7 $556,205 $556,205 0.665 $369,876

8 $556,205 $556,205 0.627 $348,741

9 $556,205 $556,205 0.592 $329,273

10 $556,205 $556,205 0.558 $310,362

11 $556,205 $556,205 0.527 $293,120

12 $4,253,516 $577,246 $4,830,762 0.497 $2,400,889

13 $577,246 $577,246 0.469 $270,728

14 $577,246 $577,246 0.442 $255,143

15 $1,505,000 $577,246 $2,082,246 0.417 $868,297

16 $577,246 $577,246 0.394 $227,435

17 $577,246 $577,246 0.371 $214,158

18 $577,246 $577,246 0.350 $202,036

19 $577,246 $577,246 0.331 $191,068

20 $577,246 $577,246 0.312 $180,101

PW of Capital Costs and O&M Costs $28,778,242

Present Worth of 20-Year Salvage Value:

Phase Salvage Value PW Rate Present Worth Cost

1 $724,650 0.312 $226,091

2 $3,949,690 0.312 $1,232,303

3 $1,504,930 0.312 $469,538

PW of Salvage Value $1,927,932

WWTP Alternative 3, Total Present Worth $26,850,310
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Harrodsburg Facilities Plan

WWTP Alternative 3A, Phase 1

Construction Cost Estimate

The following WWTP projects are either under construction or are in the process of being planned and

designed for construction during the 0 to 2 year phase of the Planning Period. 

Project Total Cost

Replace existing Screw Pumps with new pumps of same capacity $400,000

Replace existing mechanically-cleaned screen with new screen

of same capacity, plus screenings press/washer $260,000

Install new plant influent flow meter and sampler $50,000

Replace existing digester heat exchanger with new unit, plus

associated piping and controls $300,000

Sludge Processing Building, including Belt Filter Press, polymer system

wash water system, conveyor, and other associated equipment $1,200,000

Install new plant-wide SCADA system $100,000

New Pavements and Site Work for above improvements $100,000

Sub-Total $2,410,000

Contingencies $390,000

Sub-Total $2,800,000

Contractor's Bonds, Insurance, OH and Profit $327,000

Total Estimated Construction Cost $3,127,000

Engineering Design, Bidding and Construction Administration $226,000

Resident Inspection $180,000

Legal, Administration, Other Engineering, Interest $190,000

Total Estimated Project Cost, WWTP Alternative 3A, Phase 1 $3,723,000
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Harrodsburg Facilities Plan

WWTP Alternative 3A, Phase 1

                              Annual O&M Cost Estimate

Basis of Annual Costs calculation:

Phase 1 Annual O&M Costs will start in Year 2 and continue until Year 5, when Phase 2 

construction will be completed.

Cost Item Totals

Labor Cost

Salaries and Benefits $250,000

Sub-Total $250,000

General Cost

Equipment Maintenance and Repair $100,000

Chlorination/Dechlorination Chemicals $15,000

Sludge Heating Fuel $5,000

Sludge Dewatering Polymer $1,000

Vehicle Operation (Fuel, Oil, etc) $5,000

Vehicle Maintenance and Repair $2,000

Building Maintenance and Repair $30,000

Utilities (Gas, Heating,Telephone, etc) $7,000

Laboratory Operations $12,000

Training and Travel $3,000

Contract Services $15,000

    Miscellaneous $5,000

Sub-Total $200,000

Electrical Power Usage kw-hr/yr

EQ Basin Pumping (10% of the year) 99,900

EQ Basin Mixing/Aeration (10% of the year) 46,620

Influent Pumping 788,400

Wastewater Screening/Dewatering 730

Grit Removal/Pumping/Dewatering 2,194

RBC Operation 198,900

Primary and Final Clarifiers 2,510

Primary and Final Sludge Pumps 18,915

Sludge Thickening and Digestion 30,390

Belt Filter Press Feed Pump 11,700

Belt Filter Press Operation 32,850

Belt Filter Press Wash Water Pump 2,740

Building Lighting, Ventilation 233,910

Site Lighting (50% of the day) 43,800

Miscellaneous Power 16,441

Total, kw-hr/yr 1,530,000

Cost, per kw-hr $0.07

Sub-Total $107,100

Power Demand Charge $20,000

Total Annual Operation/Maintenance Cost $470,000
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Harrodsburg Facilities Plan

WWTP Alternative 3A, Phase 1

     20-Year Salvage Value

Basis of 20-Year SV calculation:

Structures and Buildings have 50-year useful life. SV at Year 20 is 60% of initial cost

Process Equipment has 15-year useful life. SV at Year 20 is 33% of replacement cost

Electrical, HVAC and Control systems have 15-year useful life.SV at Year 20 is 33% of replacement cost

Contingencies, Engineering, Administration and other costs are not included in SV calculations. 

Items with 15-year useful life will be replaced in Year 15

Initial

Structures/Buildings Cost Item Cost 20-Year SV Total SV

Sludge Processing Building $280,000 $168,000

Site Work and Pavements $100,000 $60,000

$228,000

Year to Cost to Replace 20-Year SV

Equipment Cost Item Replace

Influent Screw Pumps 15 $400,000 $132,000

Bar Screen 15 $260,000 $85,800

Flow Meter* N/A 0 $0

Digester Heat Exchanger* N/A 0 $0

Belt Filter Press System 15 $745,000 $245,850

SCADA System 15 $100,000 $33,000

Year 15 Equipment Replacement Cost $1,505,000

$496,650

*Replaced with other equipment in Phase 2

Total, 20-Year Salvage Value $724,650
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Harrodsburg Facilities Plan

WWTP Alternative 3A, Phase 2

March 2013

  

Construction Cost Estimate

 

Cost Item Total Cost

Preliminary Treatment Building $2,627,150

Influent Meter Vault/ Flow Distribution Chamber $246,450

Oxidation Ditches $2,712,050

Final Clarifier Influent Distribution Chamber $96,142

Final Clarifiers $1,434,775

RAS/WAS Pump Station $859,765

UV Disinfection System $636,136

Plant Effluent Parshall Flume $45,690

Plant Drainage Pump Station $410,980

Aerated Sludge Holding Tanks and New Pump/Blower Building $2,300,800

Modifications to Existing Screw Pump/Screening Facility $100,000

Modifications to Existing Chlorination Building $125,000

Abandonment/Demolition of Existing Facilities $215,000

Yard Piping $1,221,205

Grading, Pavement, Site Work $430,000

Upgrades to Electrical and Control Systems $1,385,750

Miscellaneous $150,000

Sub-Total $14,996,893

Contingencies at 15% $2,249,534

Sub-Total $17,246,426

Contractor's Bonds, Insurance, OH and Profit at 10% $1,724,643

Total Estimated Construction Cost $18,971,069

Engineering Design, Bidding and Construction Administration $1,214,148

Resident Inspection $777,814

Legal, Administration, Other Engineering $379,421

Total Estimated Project Cost, WWTP Alternative 3A, Phase 2 $21,342,453

Preliminary Treatment Building

Approx 3300 SF building housing screening and grit removal equipment, on concrete foundation with CMU walls

and standing seam metal roof. Ventilation at 12 air changes/hour, with electric unit heaters and heat recovery

system. Covers over channels and foul air exhaust system for odor control. Control room, electrical room, 

mechanical room are separate from process area. Garage area (lower level) to house grit and screenings dumpsters,

with exterior rollup doors for disposal vehicle access.

Cost Item Unit Cost Units Quantity Total

 Foundations 

Earth Excavation $20 CY 800 $16,000

Concrete Footings & Foundation Walls $300 CY 400 $120,000

12" Crushed Stone $25 CY 120 $3,000

Backfill $3 CY 200 $600

  Total, Foundations $139,600

Substructure 
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Harrodsburg Facilities Plan

WWTP Alternative 3A, Phase 2

March 2013

12" Slab-on-Grade $450 CY 125 $56,250

24" Concrete Channel Walls $800 CY 100 $80,000

8" Floor Slab $550 CY 125 $68,750

  Total, Substructure $205,000

Exterior Closure

Exterior 16" Insulated CMU Walls $60 SF 2,500 $150,000

Windows $100 SF 100 $10,000

Double Doors $1,500 EA 2 $3,000

Single Doors $800 SF 2 $1,600

Overhead Doors $40 SF 300 $12,000

  Total, Exterior Closure $176,600

Roofing

6" Rigid Insulation $8 SF 3,300 $26,400

Low Slope Standing Seam Metal Roof $50 SF 3,300 $165,000

  Total, Roofing $191,400

Interior Construction

Interior 8" CMU or Concrete Walls $10 SF 600 $6,000

Double Doors, Metal $1,500 EA 0 $0

Single Doors, Metal $500 EA 1 $500

Handrail, Aluminum $40 LF 50 $2,000

General Finishes $10 SF 3,300 $33,000

  Total, Interior Construction $41,500

Process Equipment, Miscellaneous Items

Mechanical Bar Screen and Press $320,000 LS 1 $320,000

Grit Removal Units $150,000 LS 2 $300,000

Grit Classifier/Concentrator $70,000 LS 1 $70,000

Sluice Gates, 2' x 6', w/elec operators $10,000 EA 8 $80,000

Weir Gates, 2' x 6', w/ handwheel operators $6,000 EA 2 $12,000

Internal Process Piping, Valves $15,000 LS 1 $15,000

Channel Covers $40 SF 1,500 $60,000

Relocate Influent Sampler to this Building $10,000 EA 1 $10,000

Equipment Installation at 15% $128,550

  Total, Process Equipment, Misc Items $995,550

Mechanical

Plumbing Systems $5.00 SF 0 $0

HVAC System, w/ Heat Recovery $150 SF 3,300 $495,000

Odor Control Ductwork, Fans, Controls $100 SF 2,000 $200,000

Gas/Hazardous Alarm System $25 SF 2,500 $62,500

  Total, Mechanical $757,500

Electrical
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Harrodsburg Facilities Plan

WWTP Alternative 3A, Phase 2

March 2013

All Electrical $120,000 LS 1 $120,000

  

  Total, Electrical $120,000

Total, Preliminary Treatment Building $2,627,150

Influent Meter Vault/Flow Distribution Chamber

Approx 40' x 20' x 17' deep concrete in-ground structure, containing vault for plant influent magnetic flow meter,

valves and piping, with access hatch from top slab level and sump in floor. Chambers for dividing flow to each

Oxidation Ditch (2 plus 1 in future) using weir gates to control flow rate. Vault is ventilated, not heated. Covers 

provided over open chambers

Cost Item Unit Cost Units Quantity Total

Foundations 

Earth Excavation $20 CY 600 $12,000

12" Crushed Stone $25 CY 30 $750

Backfill $3 CY 100 $300

  Total, Foundations $13,050

Substructure 

12" Slab-on-Grade $450 CY 30 $13,500

18" Concrete Walls $500 CY 100 $50,000

8" Elevated Slab $600 CY 25 $15,000

   Total, Substructure $63,500

Process Equipment, Miscellaneous Items

Magnetic Flow Meter, 24" $25,000 LS 1 $25,000

Plug Valves, w/ HW Operators, 24" $15,000 EA 3 $45,000

Piping, Reducers, Elbows and Tees, 24" $30,000 LS 1 $30,000

Weir Gates, 4' x 3', w/HW Operators $6,000 EA 3 $18,000

Access Hatch, with SS components, steps $6,000 EA 1 $6,000

Covers over Distribution Channels $40 SF 50 $2,000

Equipment Installation at 15% $18,900

  Total, Process Equipment, Misc Items $144,900

Mechanical

Sump Pump, Controls and Piping $3,000 LS 1 $3,000

Exhaust System $4,500 LS 1 $4,500

Gas/Hazardous Alarm System $2,500 LS 1 $2,500

  Total, Mechanical $10,000

Electrical

GRW Project 4100-01 7 of 26



Harrodsburg Facilities Plan

WWTP Alternative 3A, Phase 2

March 2013

All Electrical $15,000 LS 1 $15,000

  

  Total, Electrical $15,000

Total, Influent Meter Vault/Flow Distribution Chamber $246,450

Oxidation Ditches

Two oval ditches, each 80' x 170'x 15' deep.  Space provided for a future 80'' x 15'-4" x 15' deep anoxic stage and a 

80' x 46' x 15' deep anaerobic stage ahead of each ditch. Aerators are provided at the circular ends of each ditch.. 

A central vertical dividing wall and circular end walls in each basin are used to circulate the flow  

Cost Item Unit Cost Units Quantity Total

Foundations 

Earth Excavation $20 CY 12,100 $242,000

Rock Excavation $80 CY 0 $0

12" Crushed Stone $25 CY 600 $15,000

Backfill $3 CY 400 $1,200

  Total, Foundations $258,200

Substructure 

12" Slab-on-Grade $450 CY 1,007 $453,150

12" Elevated Concrete Slab $800 CY 433 $346,400

24" Dividing Wall $600 CY 213 $127,800

18" Concrete Walls $500 CY 660 $330,000

12" Concrete Walls $300 CY 160 $48,000

Weir Boxes and Steps $150 CY 200 $30,000

12" Vertical Concrete Baffle Wall $300 CY 150 $45,000

   Total, Substructure $1,380,350

Process Equipment, Miscellaneous Items

Aerators, Mixers $400,000 EA 2 $800,000

Control System $70,000 LS 1 $70,000

Handrails $50 LF 400 $20,000

Equipment Installation at 15% $133,500

  Total, Process Equipment, Misc Items $1,023,500

Electrical

All Electrical $50,000 LS 1 $50,000

  

  Total, Electrical $50,000

Total, Oxidation Ditches $2,712,050
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Harrodsburg Facilities Plan

WWTP Alternative 3A, Phase 2

March 2013

Final Clarifier Influent Distribution Chamber

Approx 23' x 16' x 16' deep concrete in-ground open structure, containing chamber for discharge of 42" mixed liquor line

from VLRs, and three chambers for distribution of mixed liquor to Final Clarifiers (2 plus 1 in future). Weir gates used to 

control flow to each Final Clarifier. Each chamber is covered with grating. No mechanical or electrical equipment.

Cost Item Unit Cost Units Quantity Total

Foundations 

Earth Excavation $20 CY 400 $8,000

Rock Excavation $80 CY 20 $1,600

12" Crushed Stone $25 CY 20 $500

Backfill $3 CY 80 $240

  Total, Foundations $10,340

Substructure 

12" Slab-on-Grade $450 CY 15 $6,750

18" Concrete Walls $500 CY 80 $40,000

12" Concrete Walls $300 CY 30 $9,000

Concrete Steps $150 CY 4 $600

   Total, Substructure $56,350

Process Equipment, Miscellaneous Items

Weir Gates, 4' x 2'', w/HW Operators $4,000 EA 3 $12,000

Handrail $50 LF 100 $5,000

Grating over Open Chambers $35 SF 246 $8,610

Equipment Installatiuon at 15% $3,842

  Total, Process Equipment, Misc Items $29,452

Total, Final Clarifier Influent Distribution Chamber $96,142

Final Clarifiers

Two 90 foot I.D. x 14' SWD Center Feed, Peripheral Discharge, Concrete clarifiers, with scum removal and telescopic

valves to control RAS withdrawal. Effluent troughs on exterior of peripheral walls, with fiberglass covers. Sandford 

baffles to control flow distribution in basin. 

Cost Item Unit Cost Units Quantity Total

Foundations 

Earth Excavation $20 CY 9,600 $192,000

Rock Excavation $80 CY 30 $2,400

12" Crushed Stone $25 CY 500 $12,500

Backfill $3 CY 500 $1,500

  Total, Foundations $208,400
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Harrodsburg Facilities Plan

WWTP Alternative 3A, Phase 2

March 2013

Substructure 

12" Slab-on-Grade $450 CY 480 $216,000

18" Concrete Walls $500 CY 300 $150,000

12" Concrete Walls $300 CY 200 $60,000

Concrete Steps $150 CY 10 $1,500

   Total, Substructure $427,500

Process Equipment, Misc Items

Final Clarifier Equipment $225,000 EA 2 $450,000

Flow Distribution Baffles $25,000 EA 2 $50,000

Effluent Trough Covers $30,000 EA 2 $60,000

Scum Collection System $20,000 EA 2 $40,000

Handrails $50 LF 200 $10,000

Mixed Liquor Piping under slab, 42" $150 LF 100 $15,000

RAS Piping under slab, 20" $75 LF 100 $7,500

Telescopic Valve for RAS conrtol $5,000 EA 2 $10,000

Equipment Installation at 15% $96,375

  Total, Process Equipment, Misc Items $738,875

Electrical

All Electrical $60,000 LS 1 $60,000

  Total, Electrical $60,000

Total, Final Clarifiers $1,434,775

RAS/WAS Pump Station

Concrete, in-ground structure, approximately 60' x 45' x 20' deep. Includes 2 small and 2 large RAS submersible pumps

in wet well, with piping vault containing piping, RAS and WAS meters, valves, etc. Vault is covered with concrete roof, 

with access hatch into vault. Vault includes sump pump. Wet well includes level controls for pump operation. WAS is  

diverted from RAS pump discharge header (no separate RAS pumps provided).

Cost Item Unit Cost Units Quantity Total

Foundations 

Earth Excavation $20 CY 1,500 $30,000

Rock Excavation $80 CY 500 $40,000

12" Crushed Stone $25 CY 100 $2,500

Backfill $3 CY 80 $240

  Total, Foundations $72,740

Substructure 

12" Slab-on-Grade $450 CY 100 $45,000

18" Concrete Walls $500 CY 200 $100,000

8" Elevated Slab $600 CY 50 $30,000

   Total, Substructure $145,000
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Harrodsburg Facilities Plan

WWTP Alternative 3A, Phase 2

March 2013

Process Equipment, Miscellaneous Items

Large RAS Pumps w/ VFDs $80,000 EA 2 $160,000

Small RAS Pumps w/ VFDs $60,000 EA 2 $120,000

Pump Controls $20,000 LS 1 $20,000

Magnetic Flow Meter, 20" $20,000 EA 1 $20,000

Magnetic Flow Meter, 8" $10,000 EA 1 $10,000

Plug Valves, w/ HW Operators, 20" $12,000 EA 7 $84,000

Plug Valves, w/ HW Operators, 8" $5,000 EA 3 $15,000

Piping, Reducers, Elbows and Tees, 20" $40,000 LS 1 $40,000

Piping, Reducers, Elbows and Tees, 8" $10,000 LS 1 $10,000

Access Hatch, with SS components, steps $6,000 EA 1 $6,000

Grating over Wet Well $35 SF 1,100 $38,500

Equipment Installation at 15% $78,525

  Total, Process Equipment, Misc Items $602,025

Mechanical

Sump Pump, Controls and Piping $3,000 LS 1 $3,000

Exhaust System $4,500 LS 1 $4,500

Gas/Hazardous Alarm System $2,500 LS 1 $2,500

  Total, Mechanical $10,000

Electrical

All Electrical $30,000 LS 1 $30,000

  

  Total, Electrical $30,000

Total, RAS/WAS Pump Station $859,765

UV Disinfection System

Two parallel concrete, in-ground channels,each approximately 18' long x 8' wide x 6' deep, each with a 2-module UV

disinfection ssystem that can be rotated out of the channel for maintenance. Upstream influent chamber & downstream 

effluent chamber, each approximately 4' long x 8' wide x 6' deep, include sluice gates to isolate each UV channel. UV 

system controls and electrical panels are housed in the (former) Chlorination Building garage and storage rooms.

Cost Item Unit Cost Units Quantity Total

Foundations 

Earth Excavation $20 CY 100 $2,000

12" Crushed Stone $25 CY 20 $500

Backfill $3 CY 12 $36

  Total, Foundations $2,536

Substructure 

12" Slab-on-Grade $450 CY 15 $6,750

12" Concrete Walls $300 CY 30 $9,000
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Harrodsburg Facilities Plan

WWTP Alternative 3A, Phase 2

March 2013

8" Elevated Slab $600 CY 15 $9,000

   Total, Substructure $15,750

Process Equipment, Miscellaneous Items

UV Disinfection System $200,000 EA 2 $400,000

Sluice Gates, 3'W x 5' H, w/ Elec Operators $10,000 EA 4 $40,000

Level Control Weirs $2,500 EA 2 $5,000

Level Monitoring/Controls $2,000 EA 2 $4,000

Covers over Open Channels $40 SF 250 $10,000

Equipment Installation at 15% $68,850

  Total, Process Equipment, Misc Items $527,850

Electrical

All Electrical $90,000 LS 1 $90,000

  

  Total, Electrical $90,000

Total, UV Disinfection System $636,136

Plant Effluent Parshall Flume

Concrete, in-ground channel, with tapered section for 1'-6" Parshall Flume. Radar-type level detection equipment used 

to measure water level in flume and convert reading to flow rate. Reading used in SCADA to control UV dosage rate. 

Cost Item Unit Cost Units Quantity Total

Foundations 

Earth Excavation $20 CY 30 $600

12" Crushed Stone $25 CY 8 $200

Backfill $3 CY 5 $15

  Total, Foundations $815

Substructure 

12" Slab-on-Grade $450 CY 10 $4,500

12" Concrete Walls $300 CY 15 $4,500

Tapered Concrete Walls and Floor $1,500 LS 1 $1,500

   Total, Substructure $9,000

Process Equipment, Miscellaneous Items

1'-6" Parshall Flume Insert $12,500 EA 1 $12,500

Level Monitoring/Controls $2,000 EA 1 $2,000

Covers over Open Channels $40 SF 200 $8,000

Equipment Installation at 15% $3,375

  Total, Process Equipment, Misc Items $25,875

Electrical
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Harrodsburg Facilities Plan

WWTP Alternative 3A, Phase 2

March 2013

All Electrical $10,000 LS 1 $10,000

  

  Total, Electrical $10,000

Total, Plant Effluent Parshall Flume $45,690

Plant Drainage Pump Station

Concrete, in-ground structure, approximately 30' x 25' x 20' deep. Includes 2 small (250 GPM) submersible pumps in

wet well, with piping vault containing piping, plant drainage flow meter, valves, etc. Vault is covered with concrete roof,  

with access hatch into vault. Vault includes sump pump. Wet well includes level controls for pump operation. Discharge  

is conveyed to secondary influent distribution chamber, downstream of plant influent meter vault.

Cost Item Unit Cost Units Quantity Total

Foundations 

Earth Excavation $20 CY 1,000 $20,000

Rock Excavation $80 CY 200 $16,000

12" Crushed Stone $25 CY 80 $2,000

Backfill $3 CY 60 $180

  Total, Foundations $38,180

Substructure 

12" Slab-on-Grade $450 CY 70 $31,500

18" Concrete Walls $500 CY 200 $100,000

8" Elevated Slab $600 CY 50 $30,000

   Total, Substructure $161,500

Process Equipment, Miscellaneous Items

Plant Drainage Pumps $30,000 EA 2 $60,000

Pump Controls $20,000 LS 1 $20,000

Magnetic Flow Meter, 8" $10,000 EA 1 $10,000

Plug Valves, w/ HW Operators, 10" $7,000 EA 2 $14,000

Plug Valves, w/ HW Operators, 8" $5,000 EA 3 $15,000

Piping, Reducers, Elbows and Tees, 10" $20,000 LS 1 $20,000

Piping, Reducers, Elbows and Tees, 8" $10,000 LS 1 $10,000

Access Hatch, with SS components, steps $6,000 EA 1 $6,000

Grating over Wet Well $35 SF 200 $7,000

Equipment Installation at 15% $24,300

  Total, Process Equipment, Misc Items $186,300

Mechanical

Sump Pump, Controls and Piping $3,000 LS 1 $3,000

Exhaust System $4,500 LS 1 $4,500

Gas/Hazardous Alarm System $2,500 LS 1 $2,500

  Total, Mechanical $10,000

Electrical
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Harrodsburg Facilities Plan

WWTP Alternative 3A, Phase 2

March 2013

All Electrical $15,000 LS 1 $15,000

  

  Total, Electrical $15,000

Total, Plant Drainage Pump Station $410,980

Aerated Sludge Holding Tanks and New Pump/Blower Building

Two 48' Diameter x 30' SWD open top concrete tanks with jet mixing system plus 2-story (1500 SF each) addition to

the existing digester building to house sludge recirculation pumps (4) on lower level and blowers (4) on upper level. 16"

CMU walls for upper level, concrete walls for lower level. Two sludge transfer pumps to convey stored sludge to BFPs.

Recently built boiler building converted to electrical room for sludge holding process.

Cost Item Unit Cost Units Quantity Total

Foundations 

Earth Excavation $20 CY 3,200 $64,000

Concrete Footings and Foundation Walls $300 CY 200 $60,000

12" Crushed Stone $25 CY 500 $12,500

Backfill $3 CY 400 $1,200

  Total, Foundations $137,700

Substructure 

18" Slab-on-Grade $600 CY 220 $132,000

24" Concrete Basin Walls $800 CY 760 $608,000

12" Floor Slab-on-grade $450 CY 60 $27,000

8" Elevated Floor Slabs (2) $600 CY 120 $72,000

   Total, Substructure $839,000

External Closure

Exterior 18" CMU Insulated Walls $60 SF 3,000 $180,000

Windows $100 SF 300 $30,000

Double Doors $1,500 EA 2 $3,000

Single Doors $800 EA 2 $1,600

Total, Exterior Closure $214,600

Roofing

6" Rigid Insulation $8 SF 1,500 $12,000

Low Slope Standing Seam Metal Roof $50 SF 1,500 $75,000

Total, Roofing $87,000

Interior Construction

Interior 8" CMU Walls $10 SF 600 $6,000

General Finishes $10 SF 3,000 $30,000

GRW Project 4100-01 14 of 26



Harrodsburg Facilities Plan

WWTP Alternative 3A, Phase 2

March 2013

Total, Interior Construction $36,000

Process Equipment, Miscellaneous Items

Jet Aeration System and Controls $30,000 EA 2 $60,000

Recirculation Pumps w/ VFDs $20,000 EA 4 $80,000

Aeration Blowers w/ Silencers, Controls $50,000 EA 4 $200,000

BFP Feed Pumps w/ VFDs $40,000 EA 2 $80,000

Flow Meters, Valves and Piping $70,000 LS 1 $70,000

Tank Level Control System $20,000 LS 1 $20,000

Equipment Installation at 15% $76,500

  Total, Process Equipment, Misc Items $586,500

Mechanical

HVAC System $75 SF 3,000 $225,000

Gas/Hazardous Alarm System $25 SF 3,000 $75,000

  Total, Mechanical $300,000

Electrical

All Electrical $100,000 LS 1 $100,000

  

  Total, Electrical $100,000

Total, Aerated Sludge Holding Tanks and New Pump/Blower Building $2,300,800

Modifications to Existing Screw Pump/Screening Facility

This includes installing a new 30" pipe to convey plant influent from the screen channel to the Preliminary Treatment

Building, followed by abandoning the screening and grit removal facilities. The mechanical screen installed in Phase 1

will be relocated to the Preliminary Treatment Building. The abandoned channels and tanks will be filled and covered.

Cost Item Unit Cost Units Quantity Total

Equipment Removal, Channel and Basin Closure

Relocation of Mechanical Screen $15,000 LS 1 $15,000

Removal/Disposal of Equipment, Piping $25,000 LS 1 $25,000

Draining, Filling of Channels, Basins $25,000 LS 1 $25,000

Misc Demolition $10,000 LS 1 $10,000

Total, Equipment Removal, etc $75,000

Wet Installation of 30" Pipe Sleeve in Existing Channel Wall $25,000

Total, Modifications to Existing Screw Pump/Screening Facility $100,000

Modifications to Existing Chlorination Building

This building will no longer need to house chlorination equipment once the new UV system is operational. The UV

control and electrical equipment will be installed in the storage room and garage of the building, respectively. The

chlorination equipment in the existing control room will removed and a new non-potable water pumping system will

be located in this room, drawing plant effluent from a new manhole on the discharge side of the new plant effluent
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Parshall flume channel. The chlorination equipment in the cylinder room will be removed and this room will become

a garage/storage room for this end of the plant site. The plant effluent composite sampler will be located in this

building.

Cost Item Unit Cost Units Quantity Total

Equipment Removal, New Equipment Installation

Removal/Disposal of Equipment, Piping $20,000 LS 1 $20,000

Installation of UV Elec and Control Equipment $30,000 LS 1 $30,000

Non-Potable Water Pumping System $50,000 LS 1 $50,000

Sampler, Compresor and Sample Pump $10,000 LS 1 $10,000

Misc Building Renovation (Painting, etc) $5,000 LS 1 $5,000

Modifications to Mechanical, Electrical $10,000 LS 1 $10,000

Total, Modifications to Existing Chlorination Building $125,000

Abandonment/Demolition of Existing Facilities

This includes the primary and final settling tanks, RBC basins, chlorine contact tank, gravity thickener, several open 

channels, yard piping that is no longer required, etc. Drains will be retained to remove accumulated rain water from

these structures.

Cost Item Unit Cost Units Quantity Total

Abandonment/Demolition of Existing Facilities

Removal/disposal of Clarifier Equipment $25,000 EA 2 $50,000

Removal/disposal of RBC Equipment $70,000 LS 1 $70,000

Removal/disposal of Thickener Equipment $10,000 LS 1 $10,000

Removal/disposal of Sludge Pumps, Piping $30,000 LS 1 $30,000

Filling/covering of abandoned channels $25,000 LS 1 $25,000

Filling/Removal of abandoned yard piping $10,000 LS 1 $10,000

Misc Demolition $20,000 LS 1 $20,000

Total, Abandonment/Demolition of Existing Facilities $215,000

Yard Piping

Pipe sizes, lengths and depts of burial are estimated based on preliminary arrangement of new treatment structures

and planning level plant hydraulic profile. Unit costs include, pipe, excavation, bedding, and backfill to existing grade.

Cost Item Unit Cost Units Quantity Total

Yard Piping

30" Prelim Treat Bldg Influent $19,200 LS 1 $19,200

30" Prelim Treat Bldg Effluent $139,220 LS 1 $139,220

24" Secondary Influent $72,680 LS 1 $72,680

36" Mixed Liquor $271,100 LS 1 $271,100

42" Mixed Liquor $128,400 LS 1 $128,400

36" Final Clarifier Influent $110,100 LS 1 $110,100

30" Final Clarifier Effluent $78,400 LS 1 $78,400

30" UV Chamber Influent $153,500 LS 1 $153,500

30" UV Chamber Effluent $39,400 LS 1 $39,400

20" Final Clarifier RAS $34,950 LS 1 $34,950

20" RAS FM $19,100 LS 1 $19,100
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8" WAS FM $38,400 LS 1 $38,400

12" Plant Drainage $17,475 LS 1 $17,475

8" Plant Drainage FM $49,280 LS 1 $49,280

Misc Piping $50,000 LS 1 $50,000

Total, Yard Piping $1,221,205

Grading, Pavement, Site Work

This includes regrading of the site as needed for appropriate drainage in the vicinity of new buildings and basins, new

roads and pavements (including walkways and driveways), storm water management (retention or detention basins),   

and other miscellaneous site work. Estimates are very preliminary and require confirmation during final design

Cost Item Unit Cost Units Quantity Total

Grading, Pavement and Site Work

Regrading (earthwork only) $100,000 LS 1 $100,000

New Roads (asphalt) $50,000 LS 1 $50,000

Resurfacing of Existing Roads (asphalt) $75,000 LS 1 $75,000

Walkways, Driveways (concrete) $50,000 LS 1 $50,000

Stormwater Management $100,000 LS 1 $100,000

Landscaping, Signage $30,000 LS 1 $30,000

Misc Site Work $25,000 LS 1 $25,000

Total, Grading, Pavement, Site Work $430,000

Upgrades of Electrical and Control Systems

This includes a new stand-by emergency generator (assumed at 1500 KW, 480 volt), with automatic transfer switch,

replacement of the existing Main Power Center with a new MPC, a new MCC for secondary treatment, upgrades of 

control and power distribution systems, a new SCADA system, and other miscellaneous modifications and additions. 

MCCs for the Preliminary Treatment, UV Disinfection and Sludge Aeration/Storage facilities are included in the cost

estimates for those facilities. 

Cost Item Unit Cost Units Quantity Total

Upgrades of Electrical and Control Systems-

Emergency Generator $500,000 LS 1 $500,000

Automatic Transfer Switch $50,000 LS 1 $50,000

New MPC $100,000 LS 1 $100,000

MCC for Secondary Treatment $75,000 LS 1 $75,000

Upgrades of Control Circuits $150,000 LS 1 $150,000

Upgrades of Power Distribution System $75,000 LS 1 $75,000

Additional SCADA Upgrades $120,000 LS 1 $120,000

MCC Replacement at EQ Pump Station $60,000 LS 1 $60,000

Upgrade of Plant Lighting/Communication $50,000 LS 1 $50,000

Other Misc Electrical/Control Work $25,000 LS 1 $25,000

Equipment Installation at 15% $180,750

Total, Upgrades of Electrical and Control Systems $1,385,750
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      Annual O and M Costs

Basis of Annual Costs calculation:

Phase 2 Annual O&M Costs will start in Year 5 and continue until Year 20.

Cost Item Totals

Labor Cost

Salaries and Benefits $230,000

Sub-Total $230,000

General Cost

Equipment Maintenance and Repair $50,000

UV System Lamp Cleaning and Replacements $20,000

Sludge Dewatering Polymer $1,000

Vehicle Operation (Fuel, Oil, etc) $5,000

Vehicle Maintenance and Repair $2,000

Building Maintenance and Repair $30,000

Utilities (Gas, Heating,Telephone, etc) $7,000

Laboratory Operations $12,000

Training and Travel $3,000

Contract Services $15,000

    Miscellaneous $3,000

Sub-Total $148,000

Electrical Power Usage kw-hr/yr

EQ Basin Pumping (10% of the year) 99,900

EQ Basin Mixing/Aeration (10% of the year) 46,620

Influent Pumping 788,400

Wastewater Screening/Dewatering 19,710

Grit Removal/Pumping/Dewatering 26,280

Preliminary Treatment Bldg Ventilation 117,000

Anaerobic Stage Mixers 0

Anoxic Stage Mixers 0

Aerobic Stage Aeration/Mixing 187,200

Clarifiers 5,850

RAS Pump Station 175,500

Sludge Holding Tank Recirculation Pumps 58,500

Sludge Holding Tank Aeration Blowers 46,800

Belt Filter Press Feed Pumps 5,850

Belt Filter Press Operation 16,425

Belt Filter Press Wash Water Pumps 1,370

Non-Potable Water Pumping 3,900

UV Disinfection 156,000

Plant Drainage Pump Station 27,375

Building Lighting, Ventilation 300,000

Site Lighting (50% of the day) 15,600

Miscellaneous Power 18,935

Total, kw-hr/yr 2,117,215

Cost, per kw-hr $0.07

Sub-Total $148,205

Power Demand Charge $30,000

Total Annual Operation/Maintenance Cost $556,205
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     20-Year Salvage Value

Basis of 20-Year SV calculation:

Phase 2 construction completed in Year 5. Phase 2 has operated for 15 years by Year 20

Structures, Buildings have 50-year useful life. SV at Year 20 is 60% of initial cost

Process Equipment has 15-year useful life. SV at Year 20 is 0% of initial cost.

Electrical, HVAC and Control systems have 15-year useful life. SV at Year 20 is 0% of initial cost

Contingencies, Engineering, Administration and other costs are not included in SV calculations. 

Items with 15-year useful life will be replaced at end of Year 20

Initial

Cost Item Cost 20-Year SV Total SV

Preliminary Treatment Building $754,100 $452,460

Influent Meter Vault/Flow Dist Chamber $76,550 $45,930

Oxidation Ditches $1,638,550 $983,130

Final Clarifier Distribution Chamber $66,690 $40,014

Final Clarifiers $635,900 $381,540

RAS/WAS Pump Ststion $217,740 $130,644

UV Disinfection System $18,286 $10,972

Plant Effluent Parshall Flume $9,815 $5,889

Plant Drainage Pump Station $199,680 $119,808

Aerated Sludge Holding Tanks and New Pump/Blower Building $1,314,300 $788,580

Yard Piping $1,221,205 $732,723

Grading, Pavement and Site Work $430,000 $258,000

Total 20-Year Salvage Value $3,949,690
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Construction Cost Estimate

 

Cost Item Total Cost

Oxidation Ditches (add Anoxic and Anaerobic Stages) $1,385,675

Modifications to Existing Sludge Digestion Facilities $974,500

Modifications to Phase 1 Sludge Processing Building $488,500

Miscellaneous $50,000

Sub-Total $2,898,675

Contingencies at 15% $434,801

Sub-Total $3,333,476

Contractor's Bonds, Insurance, OH and Profit at 10% $333,348

Total Estimated Construction Cost $3,666,824

Engineering Design, Bidding and Construction Administration at 7% $256,678

Resident Inspection at 3% $110,005

Legal, Administration, Other Engineering at 6% $220,009

Total Estimated Project Cost, WWTP Alternative 3A, Phase 3 $4,253,516

Oxidation Ditches (add Anoxic and Anaerobic Stages)

Addition of 80' x 15'-4" x 15' deep anaerobic stage and 80' x 46' x 15' deep anoxic stage upstream 

of each ditch. Mixers provided in each stage to circulate flow through stages. Both stages are

covered with concrete.

Cost Item Unit Cost Units Quantity Total

Foundations 

Earth Excavation $20 CY 5,300 $106,000

Rock Excavation $80 CY 0 $0

12" Crushed Stone $25 CY 125 $3,125

Backfill $3 CY 50 $150

  Total, Foundations $109,275

Substructure 

12" Slab-on-Grade $450 CY 443 $199,350

12" Elevated Concrete Slab $800 CY 176 $140,800

24" Dividing Wall $600 CY 94 $56,400

18" Concrete Walls $500 CY 140 $70,000

12" Concrete Walls $300 CY 127 $38,100

   Total, Substructure $504,650
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Process Equipment, Miscellaneous Items

Aerators, Mixers $300,000 EA 2 $600,000

Control System $30,000 LS 1 $30,000

Handrails $50 LF 300 $15,000

Equipment Installation at 15% $96,750

  Total, Process Equipment, Misc Items $741,750

Electrical

All Electrical $30,000 LS 1 $30,000

  

  Total, Electrical $30,000

Total, Oxidation Ditches $1,385,675

Modifications to Existing Sludge Digestion Facilities

After the new aerated sludge holding tanks are put into service, the existing primary and secondary digesters and

gravity thickener will be taken out of service. The digesters will be converted to aerated sludge holding tanks 3 and 4

using the same jet aeration system as for Tanks 1 and 2. All existing equipment in the digester control building will

be removed, as will the digester covers. The digester tanks will be drained, refurbished and retrofitted with the new

jet aeration system. New sludge recirculation pumps (4) will be installed in the lower level of the building and new

aeration blowers (4) will be installed in the upper level. The BFP feed pumps installed in the new pump/blower

building will transfer stored sludge to the Sludge Processing Building via existing piping. The thickener will be 

abandoned with provisions to drain it of rain water as needed.

Cost Item Unit Cost Units Quantity Total

Equipment Removal, Tank Draining and Refurbishing

Removal/disposal of sludge pumps and piping$50,000 LS 1 $50,000

Removal/disposal of sludge heating system$30,000 LS 1 $30,000

Removal/disposal of digester covers $15,000 EA 2 $30,000

Tank Draining, Cleaning, Refurbishing$10,000 EA 2 $20,000

  Total, Equipment Removal, etc $130,000

Process Equipment, Miscellaneous Items

Jet Aeration System and Controls $30,000 EA 2 $60,000

Recirculation Pumps w/ VFDs $20,000 EA 4 $80,000

Aeration Blowers w/ Silencers, Controls$50,000 EA 4 $200,000

Flow Meters, Valves and Piping $70,000 LS 1 $70,000

Tank Level Control System $20,000 LS 1 $20,000

Equipment Installation at 15% $64,500

  Total, Process Equipment, Misc Items $494,500
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Mechanical

HVAC System $75 SF 2,500 $187,500

Gas/Hazardous Alarm System $25 SF 2,500 $62,500

  Total, Mechanical $250,000

Electrical

All Electrical $100,000 LS 1 $100,000

  

  Total, Electrical $100,000

Total, Modifications to Existing Sludge Digestion Facilities $974,500

Modifications to Phase 1 Sludge Processing Building

This building houses a belt filter press and appurtenances (polymer system, wash water system, conveyor, etc). 

The building was sized for the installation of a second BFP at a later date. The modifications in this Phase include

the installation of the second BFP and appurtenances

Cost Item Unit Cost Units Quantity Total

Process Equipment, Miscellaneous Items

1-meter Belt Filter Press $350,000 LS 1 $350,000

Wash water pumps $10,000 LS 1 $10,000

Piping, Valves $15,000 LS 1 $15,000

Polymer system $5,000 LS 1 $5,000

Conveyor Addition $10,000 LS 1 $10,000

Equipment Installation at 15% $58,500

  Total, Process Equipment, Misc Items $448,500

New Electrical

All Electrical $40,000 LS 1 $40,000

Total, Electrical $40,000

Total, Modifications to Phase 1 Sludge Processing Building $488,500
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Basis of Annual Costs calculation:

Phase 3 Annual O&M Costs will start in Year 12 and continue until Year 20.

Cost Item Totals

Labor Cost

Salaries and Benefits $230,000

Sub-Total $230,000

General Cost

Equipment Maintenance and Repair $50,000

UV System Lamp Cleaning and Replacements$20,000

Sludge Dewatering Polymer $1,000

Vehicle Operation (Fuel, Oil, etc) $5,000

Vehicle Maintenance and Repair $2,000

Building Maintenance and Repair $30,000

Utilities (Gas, Heating,Telephone, etc) $7,000

Laboratory Operations $12,000

Training and Travel $3,000

Contract Services $15,000

    Miscellaneous $3,000

Sub-Total $148,000

Electrical Power Usage kw-hr/yr

EQ Basin Pumping (10% of the year) 99,900

EQ Basin Mixing/Aeration (10% of the year) 46,620

Influent Pumping 788,400

Wastewater Screening/Dewatering 19,710

Grit Removal/Pumping/Dewatering 26,280

Preliminary Treatment Bldg Ventilation 117,000

Anaerobic Stage Mixers 14,040

Anoxic Stage Mixers 157,600

Aerobic Stage Aeration/Mixing 187,200

Clarifiers 5,850

RAS Pump Station 175,500

Sludge Holding Tank Recirculation Pumps 117,000

Sludge Holding Tank Aeration Blowers 93,600

Belt Filter Press Feed Pumps 11,700

Belt Filter Press Operation 32,850

Belt Filter Press Wash Water Pumps 2,740

Non-Potable Water Pumping 3,900

UV Disinfection 156,000

Plant Drainage Pump Station 27,375

Building Lighting, Ventilation 300,000

Site Lighting (50% of the day) 15,600

Miscellaneous Power 18,935

Total, kw-hr/yr 2,417,800

Cost, per kw-hr $0.07

Sub-Total $169,246
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Power Demand Charge $30,000

Total Annual Operation/Maintenance Cost $577,246

     20-Year Salvage Value

Basis of 20-Year SV calculation:

Phase 3 construction completed in Year 12. Phase 3 has operated for 8 years by Year 20

Structures, Buildings have 50-year useful life. SV at Year 20 is 84% of initial cost

Process Equipment has 15-year useful life. SV at Year 20 is 47% of initial cost.

Electrical, HVAC and Control systems have 15-year useful life. SV at Year 20 is 47% of initial cost

Contingencies, Engineering, Administration and other costs are not included in SV calculations. 

Initial

Cost Item Cost 20-Year SV Total SV

Oxidation Ditch Structures $613,925 $515,697

Oxidation Ditch Process and Elec Equip $771,750 $362,723

Aerated Sludge Tanks Process, Mech and Elec Equip $844,500 $396,915

Sludge Proc Bldg Process and Elec Equip $488,500 $229,595

Total 20-Year Salvage Value $1,504,930
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Basis of Present Worth Cost: A Discount Rate of 6.0% is used. Phase 1 is completed in Year 2, Phase 2 is

completed in Year 6. Equipment installed in Phase 1 is replaced in Year 15.

Present Worth of Capital Costs and O&M Costs:

Year Capital Costs O and M Costs Total PW Rate Present Worth Cost

0 $448,000 $448,000 1.000 $448,000

1 $3,723,000 $448,000 $4,171,000 0.943 $3,933,253

2 $470,000 $470,000 0.890 $418,300

3 $470,000 $470,000 0.840 $394,800

4 $470,000 $470,000 0.792 $372,240

5 $28,894,194 $660,003 $29,554,197 0.747 $22,076,985

6 $660,003 $660,003 0.705 $465,302

7 $660,003 $660,003 0.665 $438,902

8 $660,003 $660,003 0.627 $413,822

9 $660,003 $660,003 0.592 $390,722

10 $660,003 $660,003 0.558 $368,282

11 $660,003 $660,003 0.527 $347,821

12 $660,003 $660,003 0.497 $328,021

13 $660,003 $660,003 0.469 $309,541

14 $660,003 $660,003 0.442 $291,721

15 $1,505,000 $660,003 $2,165,003 0.417 $902,806

16 $660,003 $660,003 0.394 $260,041

17 $660,003 $660,003 0.371 $244,861

18 $660,003 $660,003 0.350 $231,001

19 $660,003 $660,003 0.331 $218,461

20 $660,003 $660,003 0.312 $205,921

PW of Capital Costs and O&M Costs $33,060,804

Present Worth of Year 20 Salvage Value:

Phase Salvage Value PW Rate Present Worth Cost

1 $724,650 0.312 $226,091

2 $4,372,960 0.312 $1,364,363

PW of Salvage Value $1,590,454

WWTP Alternative 4, Total Present Worth $31,470,350
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The following WWTP projects are either under construction or are in the process of being planned and

designed for construction during the 0 to 2 year phase of the Planning Period. 

Project Total Cost

Replace existing Screw Pumps with new pumps of same capacity $400,000

Replace existing mechanically-cleaned screen with new screen

of same capacity, plus screenings press/washer $260,000

Install new plant Influent flow meter and sampler $50,000

Replace existing digester heat exchanger with new unit, plus

associated piping and controls $300,000

Sludge Processing Building, including Belt Filter Press, polymer system

wash water system, conveyor, and other associated equipment $1,200,000

Install new plant-wide SCADA system $100,000

New Pavements and Site Work for above improvements $100,000

Sub-Total $2,410,000

Contingencies $390,000

Sub-Total $2,800,000

Contractor's Bonds, Insurance, OH and Profit $327,000

Total Estimated Construction Cost $3,127,000

Engineering Design, Bidding and Construction Administration $226,000

Resident Inspection $180,000

Legal, Administration, Other Engineering, Interest $190,000

Total Estimated Project Cost, WWTP Alternative 4, Phase 1 $3,723,000
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                              Annual O&M Cost Estimate

Basis of Annual Costs calculation:

Phase 1 Annual O&M Costs will start in Year 2 and continue until Year 5, when Phase 2 

construction will be completed.

Cost Item Totals

Labor Cost

Salaries and Benefits $250,000

Sub-Total $250,000

General Cost

Equipment Maintenance and Repair $100,000

Chlorination/Dechlorination Chemicals $15,000

Sludge Heating Fuel $5,000

Sludge Dewatering Polymer $1,000

Vehicle Operation (Fuel, Oil, etc) $5,000

Vehicle Maintenance and Repair $2,000

Building Maintenance and Repair $30,000

Utilities (Gas, Heating,Telephone, etc) $7,000

Laboratory Operations $12,000

Training and Travel $3,000

Contract Services $15,000

    Miscellaneous $5,000

Sub-Total $200,000

Electrical Power Usage kw-hr/yr

EQ Basin Pumping (10% of the year) 99,900

EQ Basin Mixing/Aeration (10% of the year) 46,620

Influent Pumping 788,400

Wastewater Screening/Dewatering 730

Grit Removal/Pumping/Dewatering 2,194

RBC Operation 198,900

Primary and Final Clarifiers 2,510

Primary and Final Sludge Pumps 18,915

Sludge Thickening and Digestion 30,390

Belt Filter Press Feed Pump 11,700

Belt Filter Press Operation 32,850

Belt Filter Press Wash Water Pump 2,740

Building Lighting, Ventilation 233,910

Site Lighting (50% of the day) 43,800

Miscellaneous Power 16,441

Total, kw-hr/yr 1,530,000

Cost, per kw-hr $0.07

Sub-Total $107,100

Power Demand Charge $20,000

Total Annual Operation/Maintenance Cost $470,000
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     20-Year Salvage Value

Basis of 20-Year SV calculation:

Structures and Buildings have 50-year useful life. SV at Year 20 is 60% of initial cost

Process Equipment has 15-year useful life. SV at Year 20 is 33% of replacement cost

Electrical, HVAC and Control systems have 15-year useful life.SV at Year 20 is 33% of replacement cost

Contingencies, Engineering, Administration and other costs are not included in SV calculations. 

Items with 15-year useful life will be replaced in Year 15

Initial

Structures/Buildings Cost Item Cost 20-Year SV Total SV

Sludge Processing Building $280,000 $168,000

Site Work and Pavements $100,000 $60,000

$228,000

Year to Cost to Replace 20-Year SV

Equipment Cost Item Replace

Influent Screw Pumps 15 $400,000 $132,000

Bar Screen 15 $260,000 $85,800

Flow Meter* N/A 0 $0

Digester Heat Exchanger* N/A 0 $0

Belt Filter Press System 15 $745,000 $245,850

SCADA System 15 $100,000 $33,000

Year 15 Equipment Replacement Cost $1,505,000

$496,650

*Replaced with other equipment in Phase 2

Total, 20-Year Salvage Value $724,650
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Construction Cost Estimate

Cost Item Total Cost

Preliminary Treatment Building $2,627,150

Influent Meter Vault/ Flow Distribution Chamber $246,450

Vertical Loop Reactors $6,592,500

Final Clarifier Influent Distribution Chamber $96,142

Final Clarifiers $1,434,775

RAS/WAS Pump Station $859,765

UV Disinfection System $645,136

Plant Effluent Parshall Flume $45,690

Plant Drainage Pump Station $410,980

Aerated Sludge Holding Tanks and New Pump/Blower Building $2,254,800

Modifications to Existing Sludge Digestion Facilities $974,500

Modifications to Phase 1 Sludge Processing Building $488,500

Modifications to Existing Screw Pump/Screening Facility $100,000

Modifications to Existing Chlorination Building $125,000

Abandonment/Demolition of Existing Facilities $215,000

Yard Piping $1,221,205

Grading, Pavement, Site Work $430,000

Upgrades to Electrical and Control Systems $1,385,750

Miscellaneous $150,000

Sub-Total $20,303,343

Contingencies at 15% $3,045,501

Sub-Total $23,348,844

Contractor's Bonds, Insurance, OH and Profit at 10% $2,334,884

Total Estimated Construction Cost $25,683,728

Engineering Design, Bidding and Construction Administration $1,643,759

Resident Inspection $1,053,033

Legal, Administration, Other Engineering $513,675

Total Estimated Project Cost, WWTP Alternative 4, Phase 2 $28,894,194

Preliminary Treatment Building

Approx 3300 SF building housing screening and grit removal equipment, on concrete foundation with CMU walls

and standing seam metal roof. Ventilation at 12 air changes/hour, with electric unit heaters and heat recovery

system. Covers over channels and foul air exhaust system for odor control. Control room, electrical room, 

mechanical room are separate from process area. Garage area (lower level) to house grit and screenings dumpsters,

with exterior rollup doors for disposal vehicle access.

Cost Item Unit Cost Units Quantity Total

 Foundations 

Earth Excavation $20 CY 800 $16,000

Concrete Footings & Foundation Walls $300 CY 400 $120,000

12" Crushed Stone $25 CY 120 $3,000

Backfill $3 CY 200 $600

  Total, Foundations $139,600
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Substructure 

12" Slab-on-Grade $450 CY 125 $56,250

24" Concrete Channel Walls $800 CY 100 $80,000

8" Floor Slab $550 CY 125 $68,750

  Total, Substructure $205,000

Exterior Closure

Exterior 16" Insulated CMU Walls $60 SF 2,500 $150,000

Windows $100 SF 100 $10,000

Double Doors $1,500 EA 2 $3,000

Single Doors $800 SF 2 $1,600

Overhead Doors $40 SF 300 $12,000

  Total, Exterior Closure $176,600

Roofing

6" Rigid Insulation $8 SF 3,300 $26,400

Low Slope Standing Seam Metal Roof $50 SF 3,300 $165,000

  Total, Roofing $191,400

Interior Construction

Interior 8" CMU or Concrete Walls $10 SF 600 $6,000

Double Doors, Metal $1,500 EA 0 $0

Single Doors, Metal $500 EA 1 $500

Handrail, Aluminum $40 LF 50 $2,000

General Finishes $10 SF 3,300 $33,000

  Total, Interior Construction $41,500

Process Equipment, Miscellaneous Items

Mechanical Bar Screen and Press $320,000 LS 1 $320,000

Grit Removal Units $150,000 LS 2 $300,000

Grit Classifier/Concentrator $70,000 LS 1 $70,000

Sluice Gates, 2' x 6', w/elec operators $10,000 EA 8 $80,000

Weir Gates, 2' x 6', w/ handwheel operators $6,000 EA 2 $12,000

Internal Process Piping, Valves $15,000 LS 1 $15,000

Channel Covers $40 SF 1,500 $60,000

Relocate Influent Sampler to this Building $10,000 EA 1 $10,000

Equipment Installation at 15% $128,550

  Total, Process Equipment, Misc Items $995,550

Mechanical

Plumbing Systems $5 SF 0 $0

HVAC System, w/ Heat Recovery $150 SF 3,300 $495,000

Odor Control Ductwork, Fans, Controls $100 SF 2,000 $200,000

Gas/Hazardous Alarm System $25 SF 2,500 $62,500
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  Total, Mechanical $757,500

Electrical

All Electrical $120,000 LS 1 $120,000

  

  Total, Electrical $120,000

Total, Preliminary Treatment Building $2,627,150

Influent Meter Vault/Flow Distribution Chamber

Approx 40' x 20' x 17' deep concrete in-ground structure, containing vault for plant influent magnetic flow meter,

valves and piping, with access hatch from top slab level and sump in floor. Chambers for dividing flow to VLRs 

(2 plus 1 in future) using weir gates to control flow rate. Vault is ventilated, not heated. Covers provided over open

chambers.

Cost Item Unit Cost Units Quantity Total

Foundations 

Earth Excavation $20 CY 600 $12,000

12" Crushed Stone $25 CY 30 $750

Backfill $3 CY 100 $300

  Total, Foundations $13,050

Substructure 

12" Slab-on-Grade $450 CY 30 $13,500

18" Concrete Walls $500 CY 100 $50,000

8" Elevated Slab $600 CY 25 $15,000

   Total, Substructure $63,500

Process Equipment, Miscellaneous Items

Magnetic Flow Meter, 24" $25,000 LS 1 $25,000

Plug Valves, w/ HW Operators, 24" $15,000 EA 3 $45,000

Piping, Reducers, Elbows and Tees, 24" $30,000 LS 1 $30,000

Weir Gates, 4' x 3', w/HW Operators $6,000 EA 3 $18,000

Access Hatch, with SS components, steps $6,000 EA 1 $6,000

Covers over Distribution Channels $40 SF 50 $2,000

Equipment Installation at 15% $18,900

  Total, Process Equipment, Misc Items $144,900

Mechanical

Sump Pump, Controls and Piping $3,000 LS 1 $3,000

Exhaust System $4,500 LS 1 $4,500
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Gas/Hazardous Alarm System $2,500 LS 1 $2,500

  Total, Mechanical $10,000

Electrical

All Electrical $15,000 LS 1 $15,000

  

  Total, Electrical $15,000

Total, Influent Meter Vault/Flow Distribution Chamber $246,450

Vertical Loop Reactors

Two VLRs, each with a 62' x 10'-4" x 17' deep anaerobic stage, a 62' x 25' x 17' deep anoxic stage and a 62' x 122'-4" x 

25' deep aerobic stage, with blowers and fine bubble diffisers for aeration of lower section and brush aerators for aeration

of upper section. The anaerobic and anoxic stages are concrete covered, the aerobic stage is open to the atmosphere. 

Cost Item Unit Cost Units Quantity Total

Foundations 

Earth Excavation $20 CY 9,445 $188,900

Rock Excavation $80 CY 6,020 $481,600

12" Crushed Stone $25 CY 740 $18,500

Backfill $3 CY 500 $1,500

  Total, Foundations $690,500

Substructure 

12" Slab-on-Grade $450 CY 1,030 $463,500

12" Elevated Concrete Slab $800 CY 230 $184,000

24" Dividing Wall $600 CY 360 $216,000

18" Concrete Walls $500 CY 823 $411,500

12" Concrete Walls $300 CY 215 $64,500

Effluent Boxes and Steps $150 CY 200 $30,000

12" Horizontal Concrete Baffle Wall $500 CY 550 $275,000

   Total, Substructure $1,644,500

Process Equipment, Miscellaneous Items

Aeration System (Mixers, Diffusers, Aerators) $1,600,000 EA 2 $3,200,000

Blowers $50,000 EA 4 $200,000

Control System $150,000 LS 1 $150,000

Handrail $50 LF 2,000 $100,000

Equipment Installation at 15% $547,500

  Total, Process Equipment, Misc Items $4,197,500

Electrical

All Electrical $60,000 LS 1 $60,000

  

  Total, Electrical $60,000
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Total, Vertical Loop Reactors $6,592,500

Final Clarifier Influent Distribution Chamber

Approx 23' x 16' x 16' deep concrete in-ground structure, containing chamber for discharge of 42" mixed liquor line from

VLRs, and three chambers for distribution of mixed liquor to Final Clarifiers (2 plus 1 in future). Weir gates used to control 

flow to each Final Clarifier. Each chamber is covered with grating. No mechanical or electrical equipment.

Cost Item Unit Cost Units Quantity Total

Foundations 

Earth Excavation $20 CY 400 $8,000

Rock Excavation $80 CY 20 $1,600

12" Crushed Stone $25 CY 20 $500

Backfill $3 CY 80 $240

  Total, Foundations $10,340

Substructure 

12" Slab-on-Grade $450 CY 15 $6,750

18" Concrete Walls $500 CY 80 $40,000

12" Concrete Walls $300 CY 30 $9,000

Concrete Steps $150 CY 4 $600

   Total, Substructure $56,350

Process Equipment, Miscellaneous Items

Weir Gates, 4' x 2'', w/HW Operators $4,000 EA 3 $12,000

Handrail $50 LF 100 $5,000

Grating over Open Chambers $35 SF 246 $8,610

Equipment Installatiuon at 15% $3,842

  Total, Process Equipment, Misc Items $29,452

Total, Final Clarifier Influent Distribution Chamber $96,142

Final Clarifiers

Two 90 foot I.D. x 14' SWD Center Feed, Peripheral Discharge, Concrete clarifiers, with scum removal and telescopic

valves to control RAS withdrawal. Effluent troughs on exterior of peripheral walls, with fiberglass covers. Sandford baffles to

control flow distribution in basin. 

Cost Item Unit Cost Units Quantity Total

Foundations 

Earth Excavation $20 CY 9,600 $192,000

Rock Excavation $80 CY 30 $2,400

12" Crushed Stone $25 CY 500 $12,500

Backfill $3 CY 500 $1,500

  Total, Foundations $208,400
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Substructure 

12" Slab-on-Grade $450 CY 480 $216,000

18" Concrete Walls $500 CY 300 $150,000

12" Concrete Walls $300 CY 200 $60,000

Concrete Steps $150 CY 10 $1,500

   Total, Substructure $427,500

Process Equipment, Misc Items

Final Clarifier Equipment $225,000 EA 2 $450,000

Flow Distribution Baffles $25,000 EA 2 $50,000

Effluent Trough Covers $30,000 EA 2 $60,000

Scum Collection System $20,000 EA 2 $40,000

Handrails $50 LF 200 $10,000

Mixed Liquor Piping under slab, 42" $150 LF 100 $15,000

RAS Piping under slab, 20" $75 LF 100 $7,500

Telescopic Valve for RAS conrtol $5,000 EA 2 $10,000

Equipment Installation at 15% $96,375

  Total, Process Equipment, Misc Items $738,875

Electrical

All Electrical $60,000 LS 1 $60,000

  Total, Electrical $60,000

Total, Final Clarifiers $1,434,775

RAS/WAS Pump Station

Concrete, in-ground structure, approximately 60' x 45' x 20' deep. Includes 2 small and 2 large RAS submersible pumps in

wet well, with piping vault containing piping, RAS and WAS meters, valves, etc. Vault is covered with concrete roof, with 

access hatch into vault. Vault includes sump pump. Wet well includes level controls for pump operation. WAS is diverted 

from RAS pump discharge header (no separate RAS pumps provided).

Cost Item Unit Cost Units Quantity Total

Foundations 

Earth Excavation $20 CY 1,500 $30,000

Rock Excavation $80 CY 500 $40,000

12" Crushed Stone $25 CY 100 $2,500

Backfill $3 CY 80 $240

  Total, Foundations $72,740

Substructure 

12" Slab-on-Grade $450 CY 100 $45,000

18" Concrete Walls $500 CY 200 $100,000

8" Elevated Slab $600 CY 50 $30,000

   Total, Substructure $145,000
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Process Equipment, Miscellaneous Items

Large RAS Pumps w/ VFDs $80,000 EA 2 $160,000

Small RAS Pumps w/ VFDs $60,000 EA 2 $120,000

Pump Controls $20,000 LS 1 $20,000

Magnetic Flow Meter, 20" $20,000 EA 1 $20,000

Magnetic Flow Meter, 8" $10,000 EA 1 $10,000

Plug Valves, w/ HW Operators, 20" $12,000 EA 7 $84,000

Plug Valves, w/ HW Operators, 8" $5,000 EA 3 $15,000

Piping, Reducers, Elbows and Tees, 20" $40,000 LS 1 $40,000

Piping, Reducers, Elbows and Tees, 8" $10,000 LS 1 $10,000

Access Hatch, with SS components, steps $6,000 EA 1 $6,000

Grating over Wet Well $35 SF 1,100 $38,500

Equipment Installation at 15% $78,525

  Total, Process Equipment, Misc Items $602,025

Mechanical

Sump Pump, Controls and Piping $3,000 LS 1 $3,000

Exhaust System $4,500 LS 1 $4,500

Gas/Hazardous Alarm System $2,500 LS 1 $2,500

  Total, Mechanical $10,000

Electrical

All Electrical $30,000 LS 1 $30,000

  

  Total, Electrical $30,000

Total, RAS/WAS Pump Station $859,765

UV Disinfection System

Two parallel concrete, in-ground channels,each approximately 18' long x 8' wide x 6' deep, each containing a 2-module UV

disinfection ssystem that can be rotated out of the channel for maintenance. Upstream influent chamber and a downstream 

effluent chamber, each approx 4' long x 8' wide x 6' deep, include sluice gates to isolate each UV channel. UV system

controls and electrical panels are housed in the (former) Chlorination Building garage and storage rooms.

Cost Item Unit Cost Units Quantity Total

Foundations 

Earth Excavation $20 CY 100 $2,000

12" Crushed Stone $25 CY 20 $500

Backfill $3 CY 12 $36

  Total, Foundations $2,536

Substructure 

12" Slab-on-Grade $450 CY 15 $6,750

12" Concrete Walls $300 CY 30 $9,000

8" Elevated Slab $600 CY 15 $9,000

   Total, Substructure $24,750
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Process Equipment, Miscellaneous Items

UV Disinfection System $200,000 EA 2 $400,000

Sluice Gates, 3'W x 5' H, w/ Elec Operators $10,000 EA 4 $40,000

Level Control Weirs $2,500 EA 2 $5,000

Level Monitoring/Controls $2,000 EA 2 $4,000

Covers over Open Channels $40 SF 250 $10,000

Equipment Installation at 15% $68,850

  Total, Process Equipment, Misc Items $527,850

Electrical

All Electrical $90,000 LS 1 $90,000

  

  Total, Electrical $90,000

Total, UV Disinfection System $645,136

Plant Effluent Parshall Flume

Concrete, in-ground channel, with tapered section for 1'-6" Parshall Flume.

Cost Item Unit Cost Units Quantity Total

Foundations 

Earth Excavation $20 CY 30 $600

12" Crushed Stone $25 CY 8 $200

Backfill $3 CY 5 $15

  Total, Foundations $815

Substructure 

12" Slab-on-Grade $450 CY 10 $4,500

12" Concrete Walls $300 CY 15 $4,500

Tapered Concrete Walls and Floor $1,500 LS 1 $1,500

   Total, Substructure $9,000

Process Equipment, Miscellaneous Items

1'-6" Parshall Flume Insert $12,500 EA 1 $12,500

Level Monitoring/Controls $2,000 EA 1 $2,000

Covers over Open Channels $40 SF 200 $8,000

Equipment Installation at 15% $3,375

  Total, Process Equipment, Misc Items $25,875

Electrical

All Electrical $10,000 LS 1 $10,000

  

  Total, Electrical $10,000
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Total, Plant Effluent Parshall Flume $45,690

Plant Drainage Pump Station

Concrete, in-ground structure, approximately 30' x 25' x 20' deep. Includes 2 small (250 GPM) submersible pumps in

wet well, with piping vault containing piping, plant drainage flow meter, valves, etc. Vault is covered with concrete roof, with 

access hatch into vault. Vault includes sump pump. Wet well includes level controls for pump operation. Discharge is  

conveyed to secondary influent distribution chamber, downstream of plant influent meter vault.

Cost Item Unit Cost Units Quantity Total

Foundations 

Earth Excavation $20 CY 1,000 $20,000

Rock Excavation $80 CY 200 $16,000

12" Crushed Stone $25 CY 80 $2,000

Backfill $3 CY 60 $180

  Total, Foundations $38,180

Substructure 

12" Slab-on-Grade $450 CY 70 $31,500

18" Concrete Walls $500 CY 200 $100,000

8" Elevated Slab $600 CY 50 $30,000

   Total, Substructure $161,500

Process Equipment, Miscellaneous Items

Plant Drainage Pumps $30,000 EA 2 $60,000

Pump Controls $20,000 LS 1 $20,000

Magnetic Flow Meter, 8" $10,000 EA 1 $10,000

Plug Valves, w/ HW Operators, 10" $7,000 EA 2 $14,000

Plug Valves, w/ HW Operators, 8" $5,000 EA 3 $15,000

Piping, Reducers, Elbows and Tees, 10" $20,000 LS 1 $20,000

Piping, Reducers, Elbows and Tees, 8" $10,000 LS 1 $10,000

Access Hatch, with SS components, steps $6,000 EA 1 $6,000

Grating over Wet Well $35 SF 200 $7,000

Equipment Installation at 15% $24,300

  Total, Process Equipment, Misc Items $186,300

Mechanical

Sump Pump, Controls and Piping $3,000 LS 1 $3,000

Exhaust System $4,500 LS 1 $4,500

Gas/Hazardous Alarm System $2,500 LS 1 $2,500

  Total, Mechanical $10,000

Electrical

All Electrical $15,000 LS 1 $15,000

  

  Total, Electrical $15,000
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Total, Plant Drainage Pump Station $410,980

Aerated Sludge Holding Tanks and New Pump/Blower Building

Two 48' Diameter x 30' SWD open top concrete tanks with jet mixing system plus 2-story (1500 SF each) addition to

the existing digester building to house sludge recirculation pumps (4) on lower level and blowers (4) on upper level. 16"

CMU walls for upper level, concrete walls for lower level. Two sludge transfer pumps to convey stored sludge to BFPs.

Recently built boiler building converted to electrical room for sludge holding process.

Cost Item Unit Cost Units Quantity Total

Foundations 

Earth Excavation $20 CY 3,200 $64,000

Concrete Footings and Foundation Walls $300 CY 200 $60,000

12" Crushed Stone $25 CY 500 $12,500

Backfill $3 CY 400 $1,200

  Total, Foundations $137,700

Substructure 

18" Slab-on-Grade $600 CY 220 $132,000

24" Concrete Basin Walls $800 CY 760 $608,000

12" Floor Slab-on-grade $450 CY 60 $27,000

8" Elevated Floor Slabs (2) $600 CY 120 $72,000

   Total, Substructure $839,000

External Closure

Exterior 18" CMU Insulated Walls $60 SF 3,000 $180,000

Windows $100 SF 300 $30,000

Double Doors $1,500 EA 2 $3,000

Single Doors $800 EA 2 $1,600

Total, Exterior Closure $214,600

Roofing

6" Rigid Insulation $8 SF 1,500 $12,000

Low Slope Standing Seam Metal Roof $50 SF 1,500 $75,000

Total, Roofing $87,000

Interior Construction

Interior 8" CMU Walls $10 SF 600 $6,000

General Finishes $10 SF 3,000 $30,000

Total, Interior Construction $36,000

Process Equipment, Miscellaneous Items

Jet Aeration System and Controls $30,000 EA 2 $60,000
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Recirculation Pumps w/ VFDs $20,000 EA 4 $80,000

Aeration Blowers w/ Silencers, Controls $50,000 EA 4 $200,000

BFP Feed Pumps w/ VFDs $40,000 EA 1 $40,000

Flow Meters, Valves and Piping $70,000 LS 1 $70,000

Tank Level Control System $20,000 LS 1 $20,000

Equipment Installation at 15% $70,500

  Total, Process Equipment, Misc Items $540,500

Mechanical

HVAC System $75 SF 3,000 $225,000

Gas/Hazardous Alarm System $25 SF 3,000 $75,000

  Total, Mechanical $300,000

Electrical

All Electrical $100,000 LS 1 $100,000

  

  Total, Electrical $100,000

Total, Aerated Sludge Holding Tanks and New Pump/Blower Building $2,254,800

Modifications to Existing Sludge Digestion Facilities

After the new aerated sludge holding tanks are put into service, the existing primary and secondary digesters and

gravity thickener will be taken out of service. The digesters will be converted to aerated slufge holding tanks 3 and 4

using the same jet aeration system as for Tanks 1 and 2. All existing equipment in the digester control building will

be removed, as will the digester covers. The digester tanks will be drained, refurbished and retrofitted with the new

jet aeration system. New sludge recirculation pumps (4) will be installed in the lower level of the building and new

aeration blowers (4) will be installed in the upper level. The BFP feed pumps installed in the new pump/blower building

will transfer stored sludge to the Sludge Processing Building via existing piping. The thickener will be abandoned, with

provisions to drain it of rain water as needed.

Cost Item Unit Cost Units Quantity Total

Equipment Removal, Tank Draining and Refurbishing

Removal/disposal of sludge pumps and piping $50,000 LS 1 $50,000

Removal/disposal of sludge heating system $30,000 LS 1 $30,000

Removal/disposal of digester covers $15,000 EA 2 $30,000

Tank Draining, Cleaning, Refurbishing $10,000 EA 2 $20,000

  Total, Equipment Removal, etc $130,000

Process Equipment, Miscellaneous Items

Jet Aeration System and Controls $30,000 EA 2 $60,000

Recirculation Pumps w/ VFDs $20,000 EA 4 $80,000

Aeration Blowers w/ Silencers, Controls $50,000 EA 4 $200,000

Flow Meters, Valves and Piping $70,000 LS 1 $70,000

Tank Level Control System $20,000 LS 1 $20,000

Equipment Installation at 15% $64,500
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  Total, Process Equipment, Misc Items $494,500

Mechanical

HVAC System $75 SF 2,500 $187,500

Gas/Hazardous Alarm System $25 SF 2,500 $62,500

  Total, Mechanical $250,000

Electrical

All Electrical $100,000 LS 1 $100,000

  

  Total, Electrical $100,000

Total, Modifications to Existing Sludge Digestion Facilities $974,500

Modifications to Phase 1 Sludge Processing Building

This building houses a belt filter press and appurtenances (polymer system, wash water system, conveyor, etc). The

building was sized for the installation of a second BFP at a later date. The modifications in this Phase include the

installation of the second BFP and appurtenances

Cost Item Unit Cost Units Quantity Total

Process Equipment, Miscellaneous Items

1-meter Belt Filter Press $350,000 LS 1 $350,000

Wash water pumps $10,000 LS 1 $10,000

Piping, Valves $15,000 LS 1 $15,000

Polymer system $5,000 LS 1 $5,000

Conveyor Addition $10,000 LS 1 $10,000

Equipment Installation at 15% $58,500

  Total, Process Equipment, Misc Items $448,500

New Electrical

All Electrical $40,000 LS 1 $40,000

Total, Electrical $40,000

Total, Modifications to Phase 1 Sludge Processing Building $488,500

Modifications to Existing Screw Pump/Screening Facility

This includes installing a new 30" pipe to convey plant influent from the screen channel to the Preliminary Treatment

Building, followed by abandoning the screening and grit removal facilities. The mechanical screen installed in Phase 1

will be relocated to the Preliminary Treatment Building. The abandoned channels and tanks will be filled and covered.

Cost Item Unit Cost Units Quantity Total

Equipment Removal, Channel and Basin Closure
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Relocation of Mechanical Screen $15,000 LS 1 $15,000

Removal/Disposal of Equipment, Piping $25,000 LS 1 $25,000

Draining, Filling of Channels, Basins $25,000 LS 1 $25,000

Misc Demolition $10,000 LS 1 $10,000

Total, Equipment Removal, etc $75,000

Wet Installation of 30" Pipe Sleeve in Existing Channel Wall $25,000

Total, Modifications to Existing Screw Pump/Screening Facility $100,000

Modifications to Existing Chlorination Building

This building will no longer need to house chlorination equipment once the new UV system is operational. The UV

control and electrical equipment will be installed in the storage room and garage of the building, respectively. The

chlorination equipment in the existing control room will removed and a new non-potable water pumping system will

be located in this room, drawing plant effluent from a new manhole on the discharge side of the new plant effluent

Parshall flume channel. The chlorination equipment in the cylinder room will be removed and this room will become

a garage/storage room for this end of the plant site. The plant effluent composite sampler will be located in this

building.

Cost Item Unit Cost Units Quantity Total

Equipment Removal, New Equipment Installation

Removal/Disposal of Equipment, Piping $20,000 LS 1 $20,000

Installation of UV Elec and Control Equipment $30,000 LS 1 $30,000

Non-Potable Water Pumping System $50,000 LS 1 $50,000

Sampler, Compresor and Sample Pump $10,000 LS 1 $10,000

Misc Building Renovation (Painting, etc) $5,000 LS 1 $5,000

Modifications to Mechanical, Electrical $10,000 LS 1 $10,000

Total, Modifications to Existing Chlorination Building $125,000

Abandonment/Demolition of Existing Facilities

This includes the primary and final settling tanks, RBC basins, chlorine contact tank, gravity thickener, several open 

channels, yard piping that is no longer required, etc. Drains will be retained to remove accumulated rain water from

these structures.

Cost Item Unit Cost Units Quantity Total

Abandonment/Demolition of Existing Facilities

Removal/disposal of Clarifier Equipment $25,000 EA 2 $50,000

Removal/disposal of RBC Equipment $70,000 LS 1 $70,000

Removal/disposal of Thickener Equipment $10,000 LS 1 $10,000

Removal/Disposal of Sludge Pumps, Piping $30,000 LS 1 $30,000

Filling/covering of abandoned channels $25,000 LS 1 $25,000

Filling/Removal of abandoned yard piping $10,000 LS 1 $10,000

Misc Demolition $20,000 LS 1 $20,000

Total, Abandonment/Demolition of Existing Facilities $215,000

Yard Piping
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Pipe sizes, lengths and depts of burial are estimated based on preliminary arrangement of new treatment structures

and planning level plant hydraulics. Unit costs include, pipe, excavation, bedding, and backfill to existing grade.

Cost Item Unit Cost Units Quantity Total

Yard Piping

30" Prelim Treat Bldg Influent $19,200 LS 1 $19,200

30" Prelim Treat Bldg Effluent $139,220 LS 1 $139,220

24" Secondary Influent $72,680 LS 1 $72,680

36" Mixed Liquor $271,100 LS 1 $271,100

42" Mixed Liquor $128,400 LS 1 $128,400

36" Final Clarifier Influent $110,100 LS 1 $110,100

30" Final Clarifier Effluent $78,400 LS 1 $78,400

30" UV Chamber Influent $153,500 LS 1 $153,500

30" UV Chamber Effluent $39,400 LS 1 $39,400

20" Final Clarifier RAS $34,950 LS 1 $34,950

20" RAS FM $19,100 LS 1 $19,100

8" WAS FM $38,400 LS 1 $38,400

12" Plant Drainage $17,475 LS 1 $17,475

8" Plant Drainage FM $49,280 LS 1 $49,280

Misc Piping $50,000 LS 1 $50,000

Total, Yard Piping $1,221,205

Grading, Pavement, Site Work

This includes regrading of the site as needed for appropriate drainage in the vicinity of new buildings and basins, new

roads and pavements (including walkways and driveways), storm water management (retention or detention basins), and  

other miscellaneous site work. Estimates are very preliminary and require confirmation during final design

Cost Item Unit Cost Units Quantity Total

Grading, Pavement and Site Work

Regrading (earthwork only) $100,000 LS 1 $100,000

New Roads (asphalt) $50,000 LS 1 $50,000

Resurfacing of Existing Roads (asphalt) $75,000 LS 1 $75,000

Walkways, Driveways (concrete) $50,000 LS 1 $50,000

Stormwater Management $100,000 LS 1 $100,000

Landscaping, Signage $30,000 LS 1 $30,000

Misc Site Work $25,000 LS 1 $25,000

Total, Yard Piping $430,000

Upgrades of Electrical and Control Systems

This includes a new stand-by emergency generator (assumed at 1500 KW, 480 volt), with automatic transfer switch,

replacement of the existing Main Power Center with a new MPC, a new MCC for secondary treatment, upgrades of control 

and power distribution systems, a new SCADA system, and other miscellaneous modifications and additions. New MCCs

for the Preliminary Treatment, UV Disinfection and Sludge Aeration/Storage facilities are included in the cost estimates

for those facilities. 

Cost Item Unit Cost Units Quantity Total
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Upgrades of Electrical and Control Systems-

Emergency Generator $500,000 LS 1 $500,000

Automatic Transfer Switch $50,000 LS 1 $50,000

New MPC $100,000 LS 1 $100,000

MCC for Secondary Treatment $75,000 LS 1 $75,000

Upgrades of Control Circuits $150,000 LS 1 $150,000

Upgrades of Power Distribution System $75,000 LS 1 $75,000

Additional SCADA Upgrades $120,000 LS 1 $120,000

MCC for EQ Pump Station $60,000 LS 1 $60,000

Upgrade of Plant Lighting/Communication $50,000 LS 1 $50,000

Other Misc Electrical/Control Work $25,000 LS 1 $25,000

Equipment Installation at 15% $180,750

Total, Upgrades of Electrical and Control Systems $1,385,750

Basis of Annual Costs calculation:
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Phase 2 Annual O&M Costs will start in Year 5 and continue until Year 20.

Cost Item Totals

Labor Cost

Salaries and Benefits $230,000

Sub-Total $230,000

General Cost

Equipment Maintenance and Repair $50,000

UV System Lamp Cleaning and Replacements $20,000

Sludge Dewatering Polymer $1,000

Vehicle Operation (Fuel, Oil, etc) $5,000

Vehicle Maintenance and Repair $2,000

Building Maintenance and Repair $30,000

Utilities (Gas, Heating,Telephone, etc) $7,000

Laboratory Operations $12,000

Training and Travel $3,000

Contract Services $15,000

    Miscellaneous $3,000

Sub-Total $148,000

Electrical Power Usage kw-hr/yr

EQ Basin Pumping (10% of the year) 99,900

EQ Basin Mixing/Aeration (10% of the year) 46,620

Influent Pumping 788,400

Wastewater Screening/Dewatering 19,710

Grit Removal/Pumping/Dewatering 26,280

Preliminary Treatment Bldg Ventilation 117,000

Anaerobic Stage Mixers 14,040

Anoxic Stage Mixers 157,600

Aerobic Stage Aeration/Mixing 1,369,440

Clarifiers 5,850

RAS Pump Station 175,500

Sludge Holding Tank Recirculation Pumps 117,000

Sludge Holding Tank Aeration Blowers 93,600

Belt Filter Press Feed Pumps 11,700

Belt Filter Press Operation 32,850

Belt Filter Press Wash Water Pumps 2,740

Non-Potable Water Pumping 3,900

UV Disinfection 156,000

Plant Drainage Pump Station 27,375

Building Lighting, Ventilation 300,000

Site Lighting (50% of the day) 15,600

Miscellaneous Power 18,935

Total, kw-hr/yr 3,600,040

Cost, per kw-hr $0.07

Sub-Total $252,003

Power Demand Charge $30,000

Total Annual Operation/Maintenance Cost $660,003

     20-Year Salvage Value
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Basis of 20-Year SV calculation:

Phase 2 construction completed in Year 5. Phase 2 has operated for 15 years by Year 20

Structures, Buildings have 50-year useful life. SV at Year 20 is 60% of initial cost

Process Equipment has 15-year useful life. SV at Year 20 is 0% of initial cost.

Electrical, HVAC and Control systems have 15-year useful life. SV at Year 20 is 0% of initial cost

Contingencies, Engineering, Administration and other costs are not included in SV calculations. 

Items with 15-year useful life will be replaced at end of Year 20

Initial

Cost Item Cost 20-Year SV Total SV

Preliminary Treatment Building $754,100 $452,460

Influent Meter Vault/Flow Dist Chamber $76,550 $45,930

Vertical Loop Reactors $2,335,000 $1,401,000

Final Clarifier Distribution Chamber $66,690 $40,014

Final Clarifiers $635,900 $381,540

RAS/WAS Pump Ststion $217,740 $130,644

UV Disinfection System $27,286 $16,372

Plant Effluent Parshall Flume $9,815 $5,889

Plant Drainage Pump Station $199,680 $119,808

Aerated Sludge Holding Tanks and New Pump/Blower Building $1,314,300 $788,580

Yard Piping $1,221,205 $732,723

Grading, Pavement and Site Work $430,000 $258,000

Total 20-Year Salvage Value $4,372,960
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