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SECTION 1
REGIONAL FACILITIES PLAN SUMMARY

A.  Purpose of the Facilities 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 Versailles’s Planning Area, to accommodate existing needs and
projected growth during the Planning Period of 2013 to 2033.

The City of Versailles was notified by the Division of Water of an update to regulation
401 KAR 5:006 “Wastewater Planning Requirement for Regional Planning Agencies”
which requires either an update to their existing Facilities Plan (because it is over ten
years old), or the submission of an Asset Inventory Plan. Because the City is currently
planning an expansion (of greater than 30% of their existing averaged daily design
capacity) to their Wastewater Treatment Plant, which also requires the Facilities Plan be
updated, the City elected to proceed with the full Facilities Plan update. GRW Engineers
was selected and contracted by Versailles to prepare the update to their Facilities Plan.

The major areas (or goals) to be considered in this Facilities Plan include:

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

e Review of current compliance with U.S. EPA Clean Water Act regulations,
KPDES permit discharge limitations as well as with future anticipated limits and
other associated requirements;

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

e Study alternatives to expand and improve the capacity and effectiveness of the
wastewater treatment facilities to meet current and future requirements;

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

e Address anticipated adverse environmental impacts of the proposed
improvements, as identified by state and federal agencies that have reviewed this
Plan.

B.Background

The existing Versailles Wastewater Treatment Plant (WWTP) in Versailles, Kentucky is
located at 338 Kentucky Avenue on the western side of the City. The plant discharges at
mile point 12.4 of Glenns Creek which is a wet weather tributary to the Kentucky River.
The plant currently has an average treatment capacity of 3.0 million gallons per day
(MGD) with a peak hydraulic capacity of 9.0 MGD. The plant was constructed in 1992
and the most recent plant upgrade was completed in 2005.

The Versailles wastewater collection system is considered “separate” as opposed to a
“combined” system, which means that there are separate pipes dedicated to transporting
storm and sanitary flows. The sewer system has expanded to accommodate the City’s
population growth. Due to the topography of Versailles, the system is primarily gravity
flow, with neighborhood pump stations collecting flow and pumping into trunk sewers
which carry the wastewater to the treatment plant.

Two previous wastewater Facilities Plans have been prepared for the City of Versailles.
The original plan was completed in 1978 and an update was provided in 2001. Both plans
were prepared for a regional wastewater Planning Area that encompassed the City of
Versailles and most of central Woodford County.

The City of Versailles entered into an Agreed Order with the Kentucky Energy and
Environment Cabinet Division of Enforcement in August 2009 (See Appendix A) due to
permit limit violations for total suspended solids (TSS), total ammonia nitrogen (NH3-
N), dissolved oxygen (DO) and sanitary sewer overflows (SSOs). Remedial measures
listed in the Agreed Order included: immediate reporting of spills, SSOs, and bypasses;
maintaining monitoring, calibration and maintenances records; the development and
implementation of a Sanitary Sewer Overflow Plan (SSOP); and the development and
implementation of a Sewer System Evaluation Survey (SSES).

Since the execution of the Agreed Order, the City of Versailles has been maintaining
proper records and notifying the Energy and Environment Cabinet of spills, bypasses or
other discharges as outlined. An SSOP has also been developed and submitted to the
KDEP Division of Enforcement in December 2009. This SSOP has been implemented
and the City continues to follow the outlined protocol. The City has also completed the
Sewer System Evaluation Survey (SSES). The rehabilitation work included in the SSES
is currently being completed and submitted to the Division of Water.
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The treatment plant is expected to receive increased flows during the Planning Period due
to increased residential and commercial/industrial growth within the Planning Area. By
2033, the treatment plant is expected to receive an average daily flow of 4.5 MGD and a
peak flow of 12.5 MGD.

C. Recommended Alternatives Chosen

This Regional Wastewater Facilities Plan includes a series of projects in the wastewater
collection system and at the treatment plant in order to provide increased capacity for
current and future wastewater flows from customers within the Planning Area. As stated
hereinbefore, the wastewater collection system rehabilitation work included in this Plan
resulted from the City’s SSES recommendations. The rehabilitation work within the
SSES is divided into five (5) phases with the intent for one phase to be completed each
year. The SSES rehabilitation work includes approximately 308,000 LF of closed-circuit
TV (CCTV), 132,000 LF of line rehabilitation, 605 manhole repairs and 4 lift station
rehabilitations. The SSES rehabilitation work is included within the 0-10 year planning
period. At the time of this report, approximately $5,710,000 has been financed by the
City to pay for the first three phases of the SSES rehabilitation work and part of the
fourth phase.

The Recommended Plan also calls for construction of projects at the wastewater
treatment plant which will provide increased treatment capacity. After considering the
four (4) alternatives for upgrading and expanding the plant (including a No Action
Alternative), three viable treatment and disinfection alternatives were evaluated from a
monetary (present worth) and non-monetary standpoint. The non-monetary analysis
included five (5) factors: Environmental Impact, Engineering Evaluation,
Implementability, Regionalization and Public Support. The improvements to the
wastewater treatment plant are included within the 0-10 year planning period.

In regards to the four (4) disinfection alternatives compared, Disinfection Alternative 1 -
Ultraviolet Light is recommended due to its low present worth cost and its proven
history of reliability. Other advantages of using UV disinfection include: elimination of
1-ton cylinders of chlorine and associated health hazards in the area of the wastewater
treatment plant.

Regarding the four (4) treatment alternatives evaluated, Treatment Alternative 2 -
Sequencing Batch Reactor (SBR) was selected as the preferred treatment alternative
due to its lower present worth cost, its non-monetary analysis and its proven history of
reliability. The recommended Treatment Alternative 2 - SBR includes the following
components:
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e New influent Parshall Flume

e Two (2) new stacked tray vortex grit removal units, each rated at 6.25 MGD
with grit classifying, washing and dewatering.

e New Preliminary Treatment Building:
- Approximately 1,800 square feet.
- One (1) new Y4” mechanically cleaned fine screen with washing press and
compactor, each rated at 12.5 MGD.
- One (1) manual bar rack and one bypass channel

e New 12.5 MGD Influent Pump Station including submersible pumps, wet well
and valve vault.

e One (1) new concrete SBR unit divided into four (4) basins using common
wall construction, one (1) new blower building and one (1) influent valve box
for flow distribution to the SBR basins. The SBR system includes mixers,
WAS pumps, decanters, blowers, diffusers, valves and control system.

e Demolition of existing clarifiers and their mechanical equipment.
Conventional clarifiers are no longer needed with SBR technology.

e Peak 12.5 MGD capacity Ultraviolet Disinfection System including a new
structure, gates, fixed weir, jib crane, Parshall flume and ultrasonic flow
measurement. The ultraviolet disinfection system would replace chlorine gas
as the disinfection method.

e Modifications & improvements to the existing Belt Filter Press and Polymer
Feed system including two (2) new sludge feed pumps (WAS).

¢ Rehabilitation of the three (3) blowers for the existing aerated sludge holding
tanks. New aeration diffusers and piping are included as well as improvements
to the drain sump.

e Existing lagoons to be dewatered and backfilled with soil. Existing sludge to
be hauled away.

e Site piping, road work, and miscellaneous equipment.
e New Emergency Generator & Electrical Control Building

e Lab/administration building modifications including new lab equipment.
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e New non-potable water pumping station.
e Solids disposal via transportation and landfill.

The City has elected to take another advantage of the recommended SBR alternative.
The existing oxidation ditches that will be abandoned will be converted to equalization
basins for wet weather flow storage. The oxidation ditches can store approximately 3.0
million gallons. Flows in excess of the peak hydraulic capacity of 12.5 MGD would be
diverted to the converted EQ basins and then returned for treatment at a controlled rate as
the wet weather flow subsides.

The Sludge Handling facilities were revamped during the 2005 construction project
which was designed to handle the future flows. The improvement to the sludge handling
facilities included one (1) 1.3 million gallon aerated sludge holding basin, which was
divided into two (2) basins; a new sludge blower building; two (2) 200 gpm progressive
cavity sludge pumps; a new sludge polymer feed system; and a new belt filter press.

Due to the age of the sludge management facilities, some upgrades to the existing
equipment are necessary to facilitate efficient operations. The proposed upgrades and
their associated costs are included with each Treatment Alternative. The proposed
upgrades include the following components:

Replace sludge feed pumps

Upgrade polymer feed system

Replace aeration diffusers and air piping

Rehabilitate aeration blowers

e Drain sump improvements for better cleaning

In addition to the SSES rehabilitation work, additional collection system improvements
are recommended within the 11-20 year planning period. The Sycamore Estates
subdivision, located in the eastern portion of the Planning Area, is currently served by
septic systems. It is proposed that the City would receive wastewater flow from
Sycamore Estates subdivision and the surrounding area upon the completion of a sewer
system expansion project. The cost for construction of this project would be borne by
Woodford County and the residents within the impacted area. The proposed sewer system
expansion would include the construction of 8-inch gravity sewers, 4-inch and 8-inch
force mains and four (4) additional pump stations.
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D. Summary of Estimated Cost

The Estimated Project Costs for the Recommended Plan are outlined in Table 1-1. The
Estimated Project Costs include estimated construction, engineering, administrative and
legal costs, expressed in 2013 dollars.

Table 1-1

Estimated Project Costs
Recommended Plan

Project Estérgstted
0-10 Year Planning Period
SSES Collection System Rehabilitation - Phases 4 & 5 $2,115,000
Treatment Plant Improvement - SBR & UV $19,827,840
Treatment Plant Wet Weather Storage $1,083,300

0-10 Year Estimated Cost | $23,026,140

11-20 Year Planning Period
Sycamore Estates Collection System Expansion $6,439,669
11-20 Year Estimated Cost | $6,439,669

Total Estimated Project Costs $29,465,809

E. 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. See Appendix K for documentation.

F. Institutional Structure

There are no changes required to the existing institutional structure of the City of
Versailles as a result of the Recommended Plan. 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.
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G. Funding Plan

A preliminary funding plan has been prepared for the Recommended Plan. This includes
an assessment of potential funding sources and preliminary estimates for potential user
rates. The funding plans are based on the estimated projects costs and annual operating
and maintenance costs of the projects in this plan. These costs are evaluated against a
combination of funding options 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.

As outlined in Table 1-1, the estimated cost for the projects in the 0-10 year planning
period is $23,026,140. Funding options have only been considered for the 0-10 year
planning period as a result of discussion with City personnel. Three (3) Funding Options
were considered in this Recommended Plan. Funding Option 1 evaluates a 20-year
payback period, and Options 2 & 3 evaluates 30- and 40-year payback periods,
respectively.

The shorter payback period will require larger annual debt service costs than the longer
periods, but will result in total interest costs being lower. For the 20 year loan, user rates
will have to increase by approximately 55.62%. For the 30 year loan, the increase would
be 47.52%, and for the 40 year loan, an increase of 43.12% is required. Detailed
discussion of these options is included in Section 10.

H.  Schedule and Method of Implementation

The schedule for implementation of the Recommended Plan is a function 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 of 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, located below, has been
developed. This schedule is subject to revision over time as the estimated dates of the
aforementioned factors are updated. Table 1-2, located on the following page, outlines
the preliminary implementation schedule for the Recommended Plan.
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Table 1-2

Preliminary Implementation Schedule for
Versailles Regional Wastewater Facilities Plan

Estimated Date

Event

August 2014

Submit Draft Plan to KDOW for review and comment

September 16, 2014

Public Meeting for Plan, Approval of Plan by City of Versailles

October 2014

Submit Final Plan to KDOW for review and comment

December 2014 Approval of Plan by KDOW

December 2014 Initiate Design of Wastewater Treatment Plant

December 2015 Complete Design of Wastewater Treatment Plant

December 2015 Submit Design of Wastewater Treatment Plant to KDOW

July 2015 - September 2017 | Phase 4 of Collection Rehabilitation Program

February 2016 Approval of WWTP Design by KDOW

March 2016 Advertisement for Bids for Wastewater Treatment Plant

April 2016 Receipt of Bids, Securing of Funds for Wastewater Treatment Plant
May 2016 Award of Construction Contract for Wastewater Treatment Plant

July 2016 - September 2018

Phase 5 of Collection Rehabilitation Program

March 2018

Complete Construction of Wastewater Treatment Plant Improvements
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SECTION 2
STATEMENT OF PURPOSE AND NEED

A. Need for the Facilities Plan

The purpose of this report is to evaluate the current and future wastewater collection and
treatment needs for the City of Versailles Planning Area in accordance with Section 401
of the Kentucky Administrative Regulation (KAR) 5:006.

The City of Versailles was notified by the Department for Environmental Protection’s
Division of Water, that due to updates to regulation 401 KAR 5:006 “Wastewater
Planning Requirement for Regional Planning Agencies” on June 3, 2011, the City was
required to either update their existing Facilities Plan (because their current plan was over
ten years old) or prepare an asset Inventory Plan.

The City of Versailles elected to update their facilities plan to meet the new requirements
as outlined by 401 KAR 5:006 for the following reasons:

. The current Facilities Plan is over 10 years old and new requirements indicate a
Facilities Plan (or asset inventory) must be completed.

. The City is planning an expansion to their existing wastewater treatment facility
that will increase their average daily flow by more than 30%.

B. Compliance Background

The City of Versailles entered into an Agreed Order with the Kentucky Energy and
Environment Cabinet Division of Enforcement in August 2009 (See Appendix A) due to
permit limit violations for total suspended solids (TSS), total ammonia nitrogen (NH3-N),
dissolved oxygen (DO) and sanitary sewer overflows (SSOs). Remedial measures listed
in the Agreed Order included: immediate reporting of spills, SSOs, and bypasses;
maintaining monitoring, calibration and maintenances records; the development and
implementation of a Sanitary Sewer Overflow Plan (SSOP); and the development and
implementation of a Sewer System Evaluation Survey (SSES).

Since the execution of the Agreed Order, the City of Versailles has been maintaining
proper records and notifying the Energy and Environment Cabinet of spills, bypasses or
other discharges as outlined. An SSOP has also been developed and submitted to the
KDEP Division of Enforcement in December 2009. This SSOP has been implemented
and the City continues to follow the outlined protocol. The City has also completed the
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Sewer System Evaluation Survey (SSES) and submitted it to the Division of Water. The
rehabilitation work resulting from the SSES is ongoing.

C. Purpose

This study will develop a plan for the most environmentally sound, cost-effective and
implementable wastewater collection and treatment system improvements. This planning
document will investigate the effectiveness of the existing treatment plant, treatment
alternatives, the proposed treatment plant expansion and the ability of the collection
system to meet all applicable Federal, State and local requirements. Specifically, this
planning document shall objectively evaluate the combined effect of a two component
analysis: 1) Cost Effective Analysis and 2) Non-monetary Effectiveness Analysis.

Each alternative under consideration was evaluated using a systematic approach to obtain
a ranking for each of the two analysis components. The systematic approach for
evaluating alternatives within the framework of each component consisted of:

1. Cost Effective Analysis

The Cost Effective Analysis involved comparing the cost associated with each
alternative based on the present-worth cost analysis method.

2. Non-monetary Effectiveness Analysis

The Non-monetary Effectiveness Analysis includes both the Environmental Impact
Analysis and the Implementation Analysis.

The Facilities Plan will develop a recommended course of action for wastewater
service for the City of Versailles and its wastewater system customers for the period
of 2013 to 2033.

Section 8 contains the evaluation of alternates considered in the Planning document.
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SECTION 3
PHYSICAL CHARACTERISTICS OF THE PLANNING AREA

A. Purpose

The purpose of this section is to delineate the planning area boundaries and describe the
key geographic, topographic and natural (or man-made) features within the planning area.

B.  Geographic Area

The City of Versailles is geographically located approximately 13 miles west of
Lexington, Kentucky, and approximately 15 miles southeast of Frankfort, Kentucky.
Versailles is the county seat of Woodford County in Central Kentucky. A map of
Woodford County is shown in Exhibit 3-1. The county is located in the Bluegrass area of
the state and is bounded on the north by Franklin and Scott Counties, the south by Mercer
and Jessamine Counties, the west by Anderson County, and the east by Fayette County.
Woodford County has an area of 191 square miles (122,240 acres). The City of
Versailles (established in 1792) is centrally located in the county, and has an incorporated
area of approximately 5.2 square miles (3,328 acres).

The Versailles Planning Area was originally delineated by the Kentucky Department of
Natural Resources and Environmental Protection, and the U.S. EPA for the planning
study prepared in 1978. The detailed planning area was later reduced by the City of
Versailles in the 2001 Facilities Plan Update prepared by GRW Engineers. The detailed
planning area boundary has not been modified for the purposes of this current study.
Exhibit 3-2 illustrates the City of Versailles’ city limits, urban service area and 20-year
planning area.

C. Topography of the Area and Geographic Features

Woodford County lies in the Kentucky River drainage basin. The topography of
Versailles is gently rolling with few areas that would limit development. Exhibit 3-3
contains a seven and one-half minute USGS topographic map of the area and showcases
the location of the Wastewater Treatment Plant as well as the Water Treatment Plant
locations.

As would be expected, the existing Versailles sanitary sewer collection and treatment
systems were designed to work with the natural terrain and follow the existing drainage
patterns of the area. Pump stations and force mains are used to aid the gravity sewers as a
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result of the sinkholes and smaller drainage basins present within the planning area. The
gravity lines flow toward the older downtown area and then west to the treatment plant.
The highest elevations in the system are approximately 996 feet with the downtown area
of Versailles having a typical elevation of 900 feet. The discharge from the treatment
plant (approximate elevation of 830.5 feet) flows northwest via Glenns Creek to the
Kentucky River.

The Planning Area can be divided into four subwatersheds or drainage basins: Glenns
Creek, Griers Creek, Upper Clear Creek and South Elkhorn.

The majority of the Planning Area is underlain by the Cynthiana Rock Formation with
various limestone members. Million shale and Griers limestone members are present
along with Alluvium and Fluvial deposits.

The Planning Area is also subjected to unusual geologic formations: the Sinking Creek
System and a crypto-explosive structure in the eastern section of the Planning Area.
These formations generally resist weathering and erosion to the extent that the
construction costs of sewage collection systems are often prohibitive without proper
planning.

D. Floodplains

Floodplains are of high significance to wastewater systems since it is common for sewers
to convey wastewater to larger collection 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. Sewers and treatment facilities located in low-lying areas are
subject to flooding if flood protection is not provided. Therefore, it is necessary to
identify floodplains in order to avoid the costly need to provide flood protection for the
sewer system and treatment facilities.

The flood hazard areas located within the Planning Area are shown in Exhibit 3-4. This
exhibit indicates that the area along Glenns Creek, Sports Man Creek, and Griers Creek
have been identified by the Federal Emergency Management Agency (FEMA) as being
within the 100-year floodplain.

The FEMA flood mapping also indicates that the Versailles Wastewater Treatment Plant
is located within the Special Flood Hazard Area (100-year floodplain) — Zone “A”. The
Zone “A” indicates that “No base flood elevation has been determined”. Discussions
with City employees (some with over 45 years of service) regarding historical high water
information resulted in no one seeing the water raise out of the banks at the Treatment
Plant. This could be related to the fact that Glenns Creek originates on the Wastewater
Treatment Plant property from a spring with fairly steady flows. The KDOW Floodplain
Management Section will be consulted regarding any work within the 100-year flood
elevation.
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E.  Existing and Proposed Land Use

An understanding of current and projected land use is significant 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 as a result that within
most communities residential wastewater discharge to the collection system composes the
majority of the flow. 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. ldentifying the location of residential areas, industries,
other significant water users and areas of future growth is vital to properly planning for
the capacity of the wastewater collection and treatment facilities.

The existing land use for the City of Versailles has been recorded by the planning and
zoning department. Table 3-1 summarizes the existing land use within Versailles’s Urban
Service Boundary (USB).

The most intensive land use development
i . Table 3-1
has occurred in and around the population

Existing Land Use
centers where the greatest demand for g

- i i 0
non agrlcuIFuraI uses typically occur and Existing Land Use Existing T/c(;t?:lfl
on properties suitable for develo_pm_ent Designation Acreage | o0
where infrastructure (roads and utilities) —
are available. This has led to the [ Residential 1,531.31 | 34.3%

Multi-Family Residential 177.77 3.9%

conversion of formerly used agricultural

land for the development of residential |-Mobile Home 113 0'3;%’
subdivisions and  strip  commercial Sot;'l‘_merc(;a; oo ig'gg ;'Z;"
development along roadways within or I“d '(t:‘:inl emi-FUbTice 2545 8'60/"
near the Versailles Corporate Limits where IEstLijtsu;:Znal e 2'60/"
water and sewer are also available. . : =
Professional 48.67 1.1%

. . Agriculture 1,407.22 | 31.5%

Land zoned as agriculture equine Adriculture P o 47 0.6%
preservation bound the northern limits of [-~JCHTUre TTESeve ' 2%
Vacant 221.17 5.0%

the planning area. This area is not

expected to see growth in this planning
period. Total Area 4,461.98 | 100.0%

Source: 2011 Versailles Comprehensive Plan Land Use Table 54

Exhibit 3-5 is a copy of the existing land use prepared for the 2011 Versailles-Midway-
Woodford County Comprehensive Plan Update.

Future land use recommendations, beyond agricultural use, were also determined within
the 2011 Comprehensive Plan. Exhibit 3-6 is a copy of the Land Use Districts for the
Urban Service Area of Versailles as established in the Comprehensive Plan. Land Use
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Districts were delineated to describe the type of land use that would be desirable for the
undeveloped regions. These district boundaries are used as planning tools by the City.
Any proposed development in these areas will be processed through the typical review by
the Planning Director and Commission and which are subject to approval on a case-by-
case basis.

The 20-year planning area for the purposes of this study generally followed these land
area districts. Meetings were held with City officials and members of the Planning and
Zoning Department to further break these districts down, approximate their future
sanitary sewer contributions as well as estimate when each area would be expected to be
developed. Areas outside the current Urban Service Area but located within the Facilities
Planning area were also discussed. Section 7 includes additional information regarding
these efforts to project the future sewage demand for the Planning Area.
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City of Versailles: USGS Topographic Map
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City of Versailles: Flood Plain Map
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SECTION 4
SOCIOECONOMIC CHARACTERISTICS OF THE PLANNING AREA

A. Purpose

The purpose of this section is to review the current population trends in the Versailles
Wastewater Planning Area and summarize future population projections for the Planning
Period of 2013 to 2033.

The current socioeconomic conditions, labor force, income and poverty conditions are
also presented.

B.  Population Trends within the Planning Area

Population projections are important, as estimated flows for the wastewater collection
system and treatment plant are based on the population served. A completely accurate
procedure to develop long-term population projections does not exist, as factors such as
changes in economic development can alter long-range estimates. The standard
procedure for projecting population estimates is to review past population growth
patterns (trends) for the area in question and utilize these patterns, along with expected
land use designations and specific development knowledge, to project future growth.
Population trends have been developed based on census data for Woodford County and
the City of Versailles, as well as forecasts from the Kentucky State Data Center (KSDC).
Table 4-1 includes historic population data as well as the percent of change in population
for Woodford County, and the City of Versailles.

Table 4-1
Population Trends In Versailles and Woodford Co
1980 — 2010
Avg %
Population Percent Change Change
Area 1980 1990 2000 2010 | “80-‘90 | “90-‘00 | “00-‘10
Versailles 6,427 | 7,269 | 7,511 | 8568 | 13.1 33 14.1 10.2
Woodford | 17 776 | 19,955 | 23,208 | 24,939 | 122 | 163 | 75 12.0
County

Source: 2011 Versailles Comprehensive Plan Land Use Table 11 and 12

Based on the above information, we have assumed that on average Versailles is growing
at the same rate as Woodford County.
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The 2010 U.S. Census reported a population of 8,568 for the City of Versailles. The
2010 Versailles population predicted by the 2001 Versailles Wastewater Facilities Plan
was 8,116, so the City has actually grown at a faster rate than what was predicted in
2001. The growth is expected to continue in the City at rates comparable to those of
Woodford County.

The U.S. Census Bureau Population Division, via the Kentucky State Data Center, has
also issued population projections for five-year intervals at the State and County level
through the year 2050. The Versailles-Midway-Woodford County Planning
Commission’s 2011 Comprehensive Plan has issued population projections for ten-year
intervals at the City level through the year 2030. The 2010 Census population data, the
five-year and ten-year population projections were used to develop Kentucky, Woodford
County and Versailles population projections for each year through 2040.

The estimates for the years between the five-year State and County population
projections and the City ten-year projections, were interpolated with each year growing
by the same number of people. The population estimates for the City of Versailles
beyond the 2030 projection by the Comprehensive plan were determined by applying the
growth percentages for Woodford County to the City through 2040, which assumes that
Versailles will grow at the same rate as the county for this time period. The population
projections are provided in Exhibit 4-1.

Additional information regarding flow projection based on these population trends will
be discussed in Section 7.

C. Socioeconomic Conditions

1. Employment

The U. S. Department of Labor provides employment statistics for Woodford County;
however this data is not totally reliable as much of the Woodford County residents are
employed in either Frankfort or Lexington. According to the 2011 Versailles-
Midway-Woodford County Comprehensive Plan Update (Chapter Il Section D) in
2009 only 46 percent of the 12,149 Woodford County residents worked within
Woodford County. This percentage has been slowly trending up in more recent
years.

The county’s civilian labor force was estimated as 13,071 persons by the US Census
Bureau for the 2007-2011 time frames. Of the total, 12,228 were employed and 843
were unemployed, for an unemployment rate of 6.4 percent. The City of Versailles
civilian labor force (for the same time period) was estimated as 4,192 persons with
3,928 employed and 264 unemployed, for an unemployment rate of 6.3 percent.
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Table 4-2 reflects the number of employees in Woodford County in the 2000 and
2010 for eight employment classifications (numbers provided by the U.S Department
of Labor, Bureau of Labor Statistics). Also reflected in this table is the forecasted
number of employees for each classification for year 2020 and 2030 using a 2 percent
rate of growth.

Table 4-2
Employment in Woodford Co
Actuals 2000 & 2010
Forecasted 2020 & 2030
Actual Forecasted
Industry 2000 2010 2020 2030
Farming, Forestry, Mining 1,092 1,090 1,112 1,134
Construction 852 897 915 933
Manufacturing 2,356 1,935 1,974 2,013
Transportation Comm Utilities 793 614 626 639
Wholesale and Retail Trade 1,493 1,349 1,376 1,414
Finance, Insurance Real Estate 685 714 728 743
Services 4,277 5,067 5,168 5,271
Government 948 829 846 863
Tgtal 12,496 12,495 12,745 13,000

Source: 2011 Versailles Comprehensive Plan Land Use Table 37
2. Major Employers in the Planning Area

Table 4-3 lists the major employers in the planning area based on the 2011
Comprehensive Plan.

Table 4-3
2010 Major Employers in the Planning Area
Firm Product Employees | Established
Osram Sylvania Fluorescent Lamps 500-999 1964
Quad Graphics Book Publishing 500-999 1962
Pilkington Automobile Window/Glass 300-499 1987
Automobile Air Conditioning &
YH America, Inc - Div 1 Hoses 300-499 1989
Ruggles Sign Co Sign Manufacturing and Installation 10-100 1964
McCauley Brothers Inc. Horse Feed & Supply 10-100- 1938
YH America, Inc - Div 2 Sealants and Primers 10-100 1998
Woodford Feed Company Feed and Fertilizer 10-100 1940
Woodford Reserve Distilled Liquors 10-100 1812
Suran Systems, Inc Document Binding and Mailing 10-100 1991
Nisshin Automotive Tubing | Stainless Steel Auto Tubing 10-100 2005

Source: 2011 Versailles Comprehensive Plan Land Use Table 37
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3. Income

The 2010 census reported that Woodford County had a per capita income of $28,816
with 13.4 percent of the people living below the poverty rate. In 2010, Versailles had
a poverty rate of 25.3 percent with a per capita income of $22,759. This rate is more
than the State of Kentucky’s poverty rate of 18.1 percent.

D.  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 means 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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Exhibit 4-1
Kentucky, Woodford County and City of Versailles Population Estimates and Projections

Year Kentucky Woodford County* City of Versailles
Population % Change Population % Change Population % Change

2010 4,339,367 ' 24,939 1 8,568

0.78% 0.81% 0.60%
2011 4,373,379 4 25,140 * 8,620 *

0.78% 0.80% 0.60%
2012 4,407,392 4 25,341 * 8,671 4

0.77% 0.79% 0.60%
2013 4,441,404 4 25,541 8,723 4

0.77% 0.79% 0.59%
2014 4,475,417 4 25,742 * 8,775 *

0.76% 0.78% 0.59%
2015 4,509,429 3 25,943 3 8,827 *

0.72% 0.67% 0.59%
2016 4,542,094 4 26,118 * 8,878 *

0.72% 0.67% 0.58%
2017 4,574,759 4 26,293 * 8,930 4

0.71% 0.66% 0.58%
2018 4,607,424 4 26,467 * 8,982 4

0.71% 0.66% 0.58%
2019 4,640,089 * 26,642 * 9,033 *

0.70% 0.66% 0.57%
2020 4,672,754 3 26,817 3 9,085 2

0.63% 0.51% 0.47%
2021 4,702,281 4 26,953 * 9,128 *

0.63% 0.50% 0.47%
2022 4,731,808 * 27,089 * 9,170 *

0.62% 0.50% 0.46%
2023 4,761,336 * 27,224 * 9,213 4

0.62% 0.50% 0.46%
2024 4,790,863 * 27,360 * 9,255 *

0.62% 0.50% 0.46%
2025 4,820,390 3 27,496 ° 9,298 *

0.54% 0.35% 0.46%
2026 4,846,548 * 27,591 * 9,341 4

0.54% 0.35% 0.46%
2027 4,872,705 4 27,686 * 9,383 *

0.54% 0.34% 0.45%
2028 4,898,863 * 27,782 * 9,426 *

0.53% 0.34% 0.45%
2029 4,925,020 * 27,877 * 9,468 *

0.53% 0.34% 0.45%
2030 4,951,178 3 27,9728 9,511 2

0.45% 0.13% 0.12%
2031 4,973,609 * 28,008 * 9,523 %

0.45% 0.13% 0.12%
2032 4,996,039 * 28,044 * 9,534 5

0.45% 0.13% 0.12%
2033 5,018,470 * 28,079 * 9,546 5

0.45% 0.13% 0.12%
2034 5,040,900 * 28,115 * 9,557 °

0.44% 0.13% 0.12%
2035 5,063,331 ° 28,151 ° 9,569 °

0.39% -0.03% -0.03%
2036 5,083,123 * 28,142 * 9,566 °

0.39% -0.03% -0.03%
2037 5,102,915 4 28,132 4 9,563 °

0.39% -0.03% -0.03%
2038 5,122,708 * 28,123 * 9,560 °

0.39% -0.03% -0.03%
2039 5,142,500 * 28,113 4 9,557 °

0.38% -0.03% -0.03%
2040 5,162,292 ° 28104 8 9,554 5

* Woodford County population estimates and projections include City of Versilles population

12010 Census Data, U.S. Census Bureau

2 Versailles-Midway -Woodford County 2011 Comprehensive Plan Update

® Total Population, Census 2000 and 2010 with Projections 2015 - 2040, Kentucky State Data Center, University of Louisville, as of 2012
* Interpolated

° Extrapolated from Woodford County projected growth rates
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SECTION S
EXISTING ENVIRONMENT IN THE PLANNING AREA

A.  Purpose

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 as it relates to the Facilities Plan.

B.  Physical Features
1. Topography & Physiography

The topography of Woodford County can vary significantly depending on location —
from the steeply sloped areas adjoining the Kentucky River to the gently rolling
landscapes of the northern part of the County. Within the Planning Area, the slopes
range from gently rolling (less than 6%) to moderately sloping (6-12%).

The Planning Area is located within the Inner Bluegrass subdivision of the Bluegrass
Physiographic Region. The inner Bluegrass consists of the outcrop of areas of the
Cynthiana formation (Ordovician) and older Ordovician strata.

Most of the underlying rock is limestone that has been subjected to considerable
erosion. Most of the drainage is underground where in some places it surfaces to form
springs. The area is considered to contain karst and have numerous sinkholes. Due to
the multitude of sinkholes and drainage basins in the Planning Area, it is difficult to
gravity flow wastewater to the existing wastewater treatment plant without the aid of
pump stations.

2. Geology and Soils

The majority of the Planning Area is underlain by the limestone and shale of the
Ordovician age, specifically of the Tanglewood Limestone Member of the Lexington
Limestone Formation. Brannon Member of the Lexington Limestone Formation is
present along with Alluvium and Fluvial deposits.

The Planning Area is composed of two (2) major soil associations: the Maury-
McAfee Association and the McAfee-Fairmont-Maury Association. The Maury-
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McAfee Association consists of moderate to deep soils that are well-drained and
generally occur on gently rolling uplands. The McAfee-Fairmont-Maury Association
has similar characteristics to the Maury-McAfee Association, except that they are
composed of shallow to deep, well-drained clayey soils on rolling uplands.

3. Floodplains and Wetlands

Floodplains within the planning area were discussed in detail in Section 3. Exhibit 3-
4 shows these floodplain areas as have been identified by the Federal Emergency
Management Agency (FEMA). These areas are important to identify as gravity sewer
systems tend to parallel these natural drainage paths just out of the flooding limits.
These flood prone areas are also generally prohibited from development which is
important when planning for future sewer flows. For parts of the system that are
already in the floodplain, measures need to be incorporated to protect them from
flood-impaired operation.

Wetlands are those areas that are not deep enough to be referred to as lakes, but are
either covered with water or contain saturated soil for at least part of the year. A
wetlands area which supports shrubs and/or trees is considered a swamp. Those wet
areas that are treeless but support grasses, rushes and sedges are referred to as
marshes. Other areas which are included in the wetlands category are bogs, sloughs,
potholes, backwaters and mud flats.

The National Wetlands Inventory Map was reviewed for the presence of wetlands in
the Planning Area. According to the National Wetlands Inventory Map, a small
number of freshwater emergent wetlands exist in the southern portion of the City.
Furthermore, to the west of the WWTP, a freshwater forested wetland exists.
However, this study did not locate any wetland that would be impacted within the
Planning Area.

4. Water Sources and Supply

The City of Versailles owns and operates a water treatment plant (WTP) and a water
distribution system that serves customers within Versailles as well as the Northeast
and South Woodford County Water Districts. The two (2) water districts purchase
water from the City of Versailles and distribute it to their own customers. The
Versailles WTP is rated to a capacity of 10.0 MGD and receives its raw water supply
from the Kentucky River, located near Mile 85.1. The WTP provides potable water
via a well-gridded, looped system consisting of water mains and water storage tanks.

4132-Wastewater Facilities Plan Update Section 5, Page 2
City of Versailles, KY



5. Surface Water and Groundwater

The Planning Area can be divided into four drainage basins: Glenns Creek, Grier
Creek, Upper Clear Creek and South Elkhorn. Additional drainage occurs at
sinkholes which are scattered throughout the Planning Area.

Woodford County contains three (3) water bodies on the 2010 303(d)/305(b) list of
Integrated Reports to Congress on Water Quality in Kentucky: South Elkhorn Creek,
Kentucky River and Beals Run. However, as shown in Exhibit 5-1, each of these
three (3) water bodies are outside of the Planning Area.

The amount of ground water supply available varies directly with the type of rock
formation or aquifer from which it is obtained. The water is considered hard or very
hard, and may contain salt or hydrogen sulfide. Ground water contamination can
occur when faulty septic tanks or sewers leak raw sewage into the soil. Currently, no
ground water contamination is known to exist in the Versailles Planning Area,
therefore, no remedial measures are being taken.

6. Climate & Precipitation

The Planning Area’s climate is temperate with moderately cold winters and warm,
humid summers. Periods of dry or wet weather do occur. Annual snowfall is variable
from year to year; however, the average annual snowfall is approximately eight (8)
inches. The average number of days with one (1) inch or more of snow is
approximately eleven (11) days.

Precipitation is fairly well-distributed throughout the year with September having the
least rainfall and May the most. Total annual precipitation is approximately forty-five
(45) inches.

The annual mean temperature is 55°F with an average high of 87°F and an average
low of 26°F.

7. Air Quality

Air quality in the Planning Area is not categorized as a problem. Air quality problems
are normally associated with urban areas or certain industrial sites. The Planning Area
contains no traffic congestion problems or any significant industrial polluters that
could seriously affect the areas air quality.

Currently, the State of Kentucky has only two (2) non-attainment areas: Northern
Kentucky/Greater Cincinnati (Kenton, Boone & Campbell Counties) and the Greater
Louisville area (Jefferson & Bullitt Counties).
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Biological Features

Plant and animal life in the Planning Area are typical of the Bluegrass Region of
Kentucky. The two major types of plant communities in the Planning Area are open
areas and woodlands.

Open areas are composed of well-kept grazing areas on farms, row crop lands and
abandoned pastures. The abandoned pastures are in various stages of succession and are
composed of a variety of herbaceous plants, scrub woodland trees, and woody vines and
briers. There are no known vascular plants which are rare or endangered.

The woodlands are generally of the oak-hickory type. There are three variations of this
type: the rolling upland woodland, the steep slope woodland and the swampy woodland.

The wildlife population of the Planning Area is composed of those typical of the
Bluegrass Region of Kentucky. However, Table 5-1 outlines the species of plants and
animals that are classified as endangered, threatened or candidate species.

Table 5-1
Endangered, Threatened and Candidate Species

Group Species Common Name Status
Clams Pleurobema clava Clubshell Endangered
Clams Cyprogenia stegaria Fanshell Endangered
Epioblasma torulosa
Clams rangiana Northern riffleshell Endangered
Clams Obovaria retusa Ring pink Endangered
Clams Pleurobema plenum Rough pigtoe Endangered
Flowering Plants Physaria globosa Short's Bladderpod EEBZ?]%Z?: q
Running Buffalo
Flowering Plants Trifolium stoloniferum Clover Endangered
Insects Pseudanophthalmus Clifton Cave Beetle Candidate
caecus
Mammals Myotis sodalis Indiana Bat Endangered
Mammals Myotis grisescens Gray Bat Endangered

Sources: U.S. Fish and Wildlife Service, Environmental Conservation Online System (12/5/2013)
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The more abundant species of animals present in the Planning Area are:

- Gray Squirrel

- Fox Squirrel

- Raccoon

- Mink

- Muskrat

- White-tail Deer
- Cottontail Rabbit
- Bob-White Quail
- Mourning Dove

D. Cultural Features
1. Historic Districts

Versailles and Woodford County have a rare combination of historic and cultural
resources. A number of these historic buildings and districts are listed on the National
Park Service’s National Register of Historic Districts and Places. Presently, thirty-
seven (37) sites are listed as Historic with the National Register. They are as follows:

- Airy Mount - Capt. Jack Jouett House

- Arnold-Wooldidge House - Lee’s Tavern

- Big Spring Church - Thomas Lyne House

- Charles Black Farm - Margaret Hall

- Lucas Broadhead Home - George F. Moore Place

- Buck Pond - Morgan Street Historic District

- Bullock Site - Moss Side

- Marquis Calmes Tomb - Munday’s Landing

- Carter House - Claiborne W. Nuckols Farmstead

- Cleveland House - Pisgah Presbyterian Church

- Clifton Country Club - Pisgah Rural Historic District

- Clifton-McCraken Rural - Pleasant Lawn
Historic District - Rose Hill Historic District

- Confederate Monument - Scearce House

- Downtown Versailles - South Main St. Historic District
Historic District - W.B. Spring House

- Edgewood - Welcome Hall

- A.T. Harris House - Benjamin Wilson House

- Hogan Quarters - Wyndehurst

- Humphries Estate Quarters

Currently, none of the listed historic sites will be impacted by the proposed projects
within the Planning Area.
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E. 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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SECTION 6
EXISTING WASTEWATER SYSTEM

A.  Purpose

The purpose of this section is to describe the existing wastewater collection and
wastewater treatment plant (WWTP) 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.

B. Existing Sewage Collection System

The Versailles wastewater collection system was originally constructed in the 1930’s.
The collection system is considered “separate” as opposed to “combined”, which means
that there are separate pipes dedicated to transporting storm and sanitary flows. Due to
the topography within Versailles, the collection system consists primarily of gravity flow.
The collection system generally flows into the older downtown areas, then flows through
one of two trunk sewers west across Big Sink Park to the WWTP. A full size map of the
collection system is located in Appendix B.

In general, the physical condition of the existing collection system, including gravity
sewer lines and pump stations, allows the system to perform well during dry weather, but
creates issues during wet weather events. The City completed a Sanitary Sewer Overflow
Plan (SSOP) in 2009, which identifies troublesome wet weather areas within the system.
Since the report in 2009, several improvements have been made to the system which
eliminated most of these overflows. The report also provides a response plan in the event
of a sanitary sewer overflow. A copy of the SSOP report is included in Appendix C.

The collection system is aging and reaching its design capacity in several areas. Portions
of the collection system are deteriorating and will need to be replaced or rehabilitated in
the near future. The City has completed a Sewer System Evaluation Survey (SSES),
which outlines the City’s plan to rehabilitate or replace portions of their collection sewer
system. Included in Appendix D is a portion of this report, which covers the summary,
recommendation and schedule for repairs.

The wastewater collection system within the Planning Area consists of the following
components:
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1. Sewers Manholes

The wastewater collection system consists of approximately 2,116 manholes. The
City recently completed a system wide manhole inspection project which included
Global Positioning System (GPS) locations of their manholes. This data has been
included in the City’s base Geographic Information Systems (GIS) mapping. The
manhole defects that were identified during this investigation have been included in
the SSES report and corrective actions will be addressed per the SSES
recommendations.

2. Gravity Sewers
The wastewater collection system consists of approximately 465,696 linear feet of

gravity sewer line ranging in size from 6-inch to 30-inch. Table 6-1 gives a summary
of the collection pipe sizes (or diameters) with their associated lengths.

Table 6-1
Versailles Collection System
Pipe Diameter Summary
Pipe Diameter (in) Length (LF) % of Total Length

30 8,976 1.9%

24 9,504 2.0%

21 2,640 0.6%

18 4,752 1.0%

15 4,752 1.0%

12 21,648 4.7%

10 13,728 3.0%

8 394,416 84.7%

<8 5,280 1.1%

Total Length 465,696 100%

Source: City of Versailles GIS

A half-sized map of the system is presented in Exhibit 6-1, with a full size map
located in Appendix B.

The City has begun Closed Circuit Television (CCTV) inspections of their sewer
system. The 105,504 feet that was inspected in 2012 (23 percent of the total system),
consisted of approximately 27 percent (28,560 feet) of PVC pipe, 65 percent (68,163
feet) of VCP pipe, 3 percent (2,704 feet) of RCP, 1 percent (979 feet) of DI and the
remaining 4 percent (5,097 feet) being unknown. The City will continue to gather
this information on the system and update their GIS database. The areas that have
been inspected are identified in Exhibit 6-2.
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3. Pump Stations

The City currently operates twenty-one (21) wastewater pump stations as summarized
in the following Table 6-2 and shown in Exhibit 6-1. Please note that the City will
soon assume ownership of the Sugartree Station, which is currently owned and
operated by a private developer.

Table 6-2
Versailles Wastewater Pump Stations
Pump Station . . Pump Station . .

Name Motor Size| Capacity Name Motor Size| Capacity

Station No. 1** 30 HP 800 GPM Dan Drive 5 HP *
Station No. 2** 30 HP 1075 GPM Hellard Trailer Park 5HP 80 GPM
Station No. 3** 70 HP 1550 GPM Homestead 7.5HP 90 GPM
Station No. 4** 70 HP 1850 GPM Huntertown Glenn 5HP 80 GPM
Adena Woods***| 7.5 HP 180 GPM Lanes View 10 HP 150 GPM
Ball Park*** 10 HP 600 GPM Locust Grove 20 HP 100 GPM
Bryanwood 5 HP 100 GPM Merewood 10 HP 225 GPM
Cedar Ridge 7.5 HP 100 GPM Methodist Home 10 HP 225 GPM
Charmil 10 HP 500 GPM Stonegate 20 HP 475 GPM
Colony 1 15 HP 300 GPM Woodland 5 HP 100 GPM

Crossfield Dr. 7.5HP 125 GPM Sugartreg**** * *

*Information not available

**Stations with Backup Generators

***Stations with quick connections for portable pumps

**** Sugartree Pump Stations is currently the Developers Station and has not been given to the City.

The SSES report identified four (4) of the pump stations as needing rehabilitation
work; Charmil, Stonegate, Woodland, and the Methodist Home. The renovation of
these pump stations will be included in collection system rehabilitation projects per
the schedule in the SSES report. Below is a brief description of the condition of each
of the City’s pump stations:
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a. Pump Stations Nos. 1 — 4 have recently been placed into service. These pump
stations are equipped with a security fence, variable frequency drives (VFDs),
flow meters, telemetry and standby generators with automatic transfer switches.
The pump stations report alarm conditions to the Water Treatment Plant (WTP)
rather than the WWTP because the WTP is staffed longer each day. Pump
stations No. 1 and 3 also have the ability to supply odor control chemicals into the
wet wells. Structurally, all these pump stations are in good condition. The design
capacity of these stations has not been realized and thus they are expected to
handle future flows with little additional improvements.

b. Adena Woods Pump Station was constructed in 2006. The station is in good
working order and has easy access for maintenance behind a wooden privacy
fence. Both the wet well and valve vault structures are in good condition, with
the exception of the valve vault pipe supports which were constructed from wood
and are starting to rot. Emergency backup power (i.e., generator) is not provided,
however, the 4-inch force main does have a flanged quick connection to
accommodate a portable pump.

c. Ball Park Pump Station was replaced in 2009 by the City. The station appears
to be in good condition with no operational issues being reported by the City.
Emergency backup power (i.e., generator) is not provided; however, the 6-inch
force main does have a flanged quick connection to accommodate a portable
pump. Some minor items noted at this pump station were no security fence, the
valve vault drain line was missing and the vault for the portable pump quick
connect located downstream of the valve vault had been displaced, making access
to the valve difficult.

d. Bryanwood Pump Station, located between a house and a drainage ditch, has no
access road for maintenance vehicles. Maintenance crews access the pump
station by walking across a yard near a drainage ditch. In addition to the poor
access for maintenance vehicles, the pump station has no security fence, no
emergency backup power (or emergency transfer switch) and no quick connection
point for a portable pump. However, setting these issues aside, the City reports
this pump station is operating well, but does experience larger flows during rain
events. The valve vault and piping is in good shape with the exception of no
quick connection point for a portable pump.

e Cedar Ridge Pump Station was constructed around 2002. The pump station can
be easily accessed for maintenance and is in good condition with no operational
concerns expressed by the City. It was noted that the pump station has no security
fence at the site, no connection point for backup power or a quick connection for a
portable pump on the force main.
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f. Charmil Pump Station was renovated last in 2008 and is easily accessible
behind a wooden 4-plank fence. The City reported that this pump station does
receive high amounts of infiltration and inflow (1&1), which they suspect is due to
privately owned sump pumps in the area. Despite having I&I issues, the City
reported that the pump station operates well. Additionally, no backup power or
bypass pumping capabilities on the 6-inch force main is provided.

g. Colony 1 Pump Station is accessed by a paved entrance off McCowans Ferry
Road. The City has recently (2013) replaced one of the two pumps and rebuilt the
other pump. The pump guide rails are extremely corroded and scheduled to be
replaced before the end of 2014. Some items noted at this station included the site
is unfenced and there is no backup power or bypass pumping quick connections.
Additionally, the pump station had no valve vault; the check valves appear to be
buried outside the wet well and the buried isolation valves are operated from
above ground through valve boxes.

h. Crossfield Drive Pump Station is located just behind the sidewalk between two
commercial businesses. It is a very small site with little room for any security
type fence. The pump station was updated in the winter of 2012/spring of 2013
with a new control panel, new pumps and rails, and fall protection grating. The
City noted that this station doesn’t see large amounts of 1&I and is operating well
following the recent work. A few items noted while at the station was that there
IS no backup power or bypass pumping quick connections. Additionally the pump
station had no valve vault; it appears the check valves are buried as well as the
isolation valves which are operated through valve boxes.

i. Dan Drive Pump Station is located between the road curb and the sidewalk
which allows easy access for maintenance. However, it also leaves the pump
station vulnerable to damage should a vehicle jump the curb or vandalism from
people walking past. The electrical disconnect is located on a pole approximately
100 feet away in a small drainage ditch. No security fence, emergency power
provisions or pump quick connection ability is provided. Additionally, the flap
valve on the drain line between the valve vault and the wet well was stuck in the
open position and the pump rails were corroded as were the 3-inch diameter
discharge piping and valves. The City noted that this pump station does
experience 1&I1 during rain events. It was noted that the City had purchased
several lots in the area due to storm water flooding. These storm water flooding
issues have been addressed, thus providing site options to relocate the pump
station if need in the future.

J. Hellard Trailer Park Pump Station is located in the right-of-way of Mobile
Home Park Road. The site is not fenced which allows for easy maintenance. The
City reported that the pump station operates well. The pump guide rails are
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starting to corrode in the wet well. In addition, no backup power or bypass
pumping capabilities on the 4-inch force main are provided.

k. Huntertown Glenn Pump Station was constructed in 2005 and is still in good
working order and is located off Huntertown Road behind a wooden privacy
fence. The pump station experiences little 1&1 and the 4-inch force main piping is
equipped with a valve and blind flange for emergency pumping needs. The wet
well structure is in good condition and has a fall protection netting at the hatch.
The piping in the valve vault and the pump guide rails are beginning to corrode.
The electrical conduit has separated prior to the control panel, thus exposing the
wiring.

I. Lanes View Pump Station was constructed in 1992 and is located off Chestnut
Lane near highway 62. The pump station site is easily accessible and has no
security fence but sits well off the road. The wet well was in good condition. The
valve vault drain line was installed above the floor allowing water to pool, which
is assisting in the corrosion of the 4-inch valves and piping. In addition, no
backup power or bypass pumping capabilities are provided. The City indicated
that other than some grease issues, the pump station operates well with no 1&I
issues.

m. Locust Grove Pump Station is located off Huntertown Road behind a wooden
privacy fence. The pump station experiences little 1&I and the 4-inch force main
piping is equipped with a valve and blind flange for emergency pumping needs.
The wet well structure is in good condition.

n. Merewood Pump Station was constructed in 1999 and is located off Highway
62. Adequate accessibility is provided; however, the access road is narrow and
stops short of the station. Additionally, working on the pumps or valve vault is
made difficult by the slope of the ground between the access road and the station
as well as the existing electrical equipment. No security fencing is provided, but
the station is located well off the road. The wet well was in good condition.
Also, the City indicated that the pumps will not automatically alternate run cycles,
however, the second pump does automatically come on in a high level alarm
situation. No backup power is provided, but the 6-inch force main does have a
quick connect coupling to accommodate a portable pump. The pump station
experiences no excessive 1&I issues.

0. Methodist Home Pump Station was constructed in 2000 and is located off the
east right of way of Paynes Mill Road behind a chain link security fence. The
flow into this pump station is conveyed by two gravity lines, one of which
belongs to the City and one that is a private line. It is suspected that the private
line may contribute to the large amounts of 1&I observed at this station. The wet
well and valve vault structures are both in good condition. The pumps are
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operating well, as they were rebuilt in September 2013. The automatic pump
alteration system fails to operate properly, thus requiring the City to alternate the
pump operation manually. However, the City reported that the high level alarm
does switch the backup pump on in an alarm situation.

p. Stonegate Pump Station was renovated in 2007 and is accessed through a private
residence driveway that splits off behind the home and follows a separate concrete
drive which then parallels a small creek to the pump station. The creek has
washed away the subgrade of a section of the concrete access driveway, leaving
the potential for the concrete to collapse. While the station is out of site to the
general population, it has no security fence. The City’s operators stated that the
site can be difficult to access if the creek level is high.  The City’s operators
reported that this pump station does have I&I issues. The wet well itself is a
prefabricated steel well which is rusted around the top section of the well. There
is also a fist size hole on the side of the wet well just under the steel plate top.
The City reported that the pumps and controls operate satisfactory. The valve
vault and piping are in sufficient condition and a quick connection for emergency
pumping is provided. Some electrical items noted were that the power utility
support cable has pulled away from the power pole, there were no surge
suppressors and the ground connections were corroded.

g. Woodland Pump Station has adequate accessibility, however, no security
fencing is provided. The valve vault and piping is in suitable condition. The
pumps have recently been replaced (2012) and are operating satisfactory. The
wet well is also in suitable condition. However, it does not have fall protection
and there were signs that the pump station surcharges. The pump station
experiences excessive I&I, but has no emergency connection point for bypass
pumping or standby power.

r. Sugartree Pump Station is presently owned and operated by a private developer,
but the City will assume ownership in the future. We did a quick look at this
station and made the following observations. The valve vault drain line was
missing a check valve in the wet well. The structures are in suitable condition as
would be expected. The wet well had fall protection netting and the valve vault
had a quick connection with a blind flange on the 3-inch force main. The station
has a wooden privacy fence tightly placed around the site that could be
troublesome for possible future major maintenance at the pump station.

s. Additionally, it was noted that a majority of these stations had similar electrical
issues such as, broken electrical conduit, corroded control enclosure, unsealed
conduits, no surge or transient voltage surge suppression (TVSS) in the panel and
no emergency standby power provision.

4132-Wastewater Facilities Plan Update Section 6, Page 7
City of Versailles, KY



4. Existing Sewer Collection System Hydraulic Model

A hydraulic computer model of the City’s sewage collection system was created
utilizing InfoWorks CS modeling software to aid in the capacity evaluation of the
existing collection system. This model included the City’s interceptor sewers (12-
inch in diameter and larger), selected smaller diameter gravity sewer main (as needed,
depending on their significance to the modeling process) and selected pump stations
with their associated force mains.

The model was developed from survey data provided by the City for the selected
sewers and pump stations. Manhole rim and invert elevations, pipe lengths, pipe
diameters, slopes, and materials were also confirmed by record drawings, when
available, for the sewer lines and manholes that were modeled. Wet well volumes,
elevations, pump curves, float levels, and pump station run time information was also
provided by the City for the modeled pump stations. Exhibit 6-3 shows the portions
of the collection system which were included in the modeling efforts.

a. Model Calibration

Once the collection system model was constructed, various calibration scenarios
for both dry and wet weather situations were performed in efforts to match the
modeled results to actual flow data collected by the City between March 6, 2012
and May 5, 2012. During this period the City collected data at nine (9) flow
meter locations in their system. A portion of the flow monitoring results can be
found in Appendix E. Four (4) metered locations were used to analyze the model
including locations near 330 Kentucky Avenue (FM 2), the intersection of the
Versailles Bypass and Big Sink Road (FM 3), the intersection of Douglas Street
a