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BACKGROUND

The Wolf Run Watershed has had stormwater problem areas identified for many years, and
many of those same drainage problems remain at this time. The Lexington-Fayette Urban
County Government (LFUCG) has combined five separate target areas tributary to the Beacon
Hill and Furlong Drive areas for evaluations. The scope of this study and specific locations of
concern are illustrated in Figure 1. The study limits can generally be defined as Wolf Run and its
main tributaries between Beacon Hill Road and the Norfolk ~ “ /' /47 &/ /7 46%
Southern Railroad. Y

The Southland Area Storm Drainage Project is intended to
evaluate causes of structural and street flooding within the
project area and implement improvements that are
reasonable and cost-effective. The design storm used in the
evaluations is the 25-year, 24-hour storm event (equivalent
to 5.2 inches of rain in a 24-hour period).

The technical memorandum produced as the final product of
Task Order 1 describes the scope of work, methodology,
results, and recommendations for proposed stormwater
improvements throughout the study area. Future task
orders will involve final designs, preparation of construction 7/ /
documents, acquisition of any required property/easements, FIGURE 1 - Study area and
bidding assistance, and construction services. identified problem areas

METHODOLOGY
The study involved the following primary components:

Task 1 — Reviews of past studies, investigations, and the Wolf Run Watershed Master Plan
Task 2 — Field investigations and distribution of a stormwater questionnaire to all properties
Task 3 — Stakeholder meetings with LFUCG staff, councilmembers, and the public

Task 4 — Field surveying of the major stormwater infrastructure

Task 5 — Hydrologic and hydraulic modeling of current conditions and proposed improvements
Task 6 — Development of improvement alternates to reduce flooding

Task 7 — Documentation of findings, cost estimates, and an implementation plan
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RECOMMENDATIONS

A.

Allendale Detention Basin - Flooding at Beacon Hill Drive will be reduced by diverting the
Turfland Mall tributary into a proposed detention basin at the west end of Allendale Drive.

Southland Drive Detention Basin Improvements — Expansion of the large existing detention
basin behind Good Foods to mitigate increased flow from upstream capacity improvements.

Southview Drive Parallel Storm Sewer — Large-diameter storm sewers to reduce flooding in
the Rosemill and Hill n’ Dale neighborhoods.

Derby/Regency Detention and Water Quality Improvements — Improving two existing
detention basins on Derby Drive and Regency Road to reduce downstream flooding and
construct water quality Best Management Practices (BMPs) to improve downstream water
quality.

Southland Park Detention Basins — Detention storage in the park to mitigate increased flow
from upstream capacity improvements on Tucson Drive.

Pasadena / Yuma Drainage Improvements — Address street flooding on Pasadena Drive and
purchase two flood-prone residential properties on Yuma Court for a detention basin. The
alternative is to construct a new storm sewer system along Pasadena Drive and Wichita
Drive to Southland Park and increase the Southland Park Detention Basin volume.

. Tucson Parallel Storm Sewer — New storm sewer to alleviate street and property flooding

on Tucson Drive and Burbank Court.

WGPL Neighborhood Storm Sewers — Smaller-diameter storm sewer system to reduce
street flooding, provide discharge piping for sump pump disconnections, and increase
detention storage in LFUCG-owned property.#

Green Infrastructure and Traffic Calming — green infrastructure and traffic calming will be
components of the projects listed above where technically feasible and cost effective.

OPINIONS OF PROBABLE COST

The estimated project costs listed below include construction, contingency, engineering, and
property acquisition and demolition (where applicable).

Project Opinion of Cost
Allendale Detention Basin $434,000
Southland Drive Detention Basin Improvements $1,860,000
Southview Drive Parallel Storm Sewer $2,900,000
Derby/Regency Detention and Water Quality Improvements $470,000
Southland Park Detention Basins $500,000
Pasadena/Yuma Drainage Improvements (Alt.) $716,000
Tucson Parallel Storm Sewer $700,000
WGPL Neighborhood Storm Sewers $1,450,000

Total Estimated Cost $9,030,000
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PHASING

An Implementation Plan was developed showing the anticipated timeframes for separate
project phases (i.e. design, property acquisition, utility relocations, and construction) for each
of the eight recommended capital projects. The schedule currently extends through calendar
year 2022.

The Wabash, Goodrich, Pensacola, Lackawanna (WGPL) area storm sewer improvements are
currently under design. This is a “stand alone” area, meaning it is not dependent on any other
upstream or downstream improvements. Similar to LFUCG’s Sanitary Sewer Remedial
Measures Program, the proposed implementation phasing and schedule is based on the
following engineering principles:

»  Construct storage facilities earlier in the program

»  Construct downstream improvements prior to upstream improvements

Project schedules may also be impacted by cash-flow modeling conducted by LFUCG staff,
property acquisitions, and relocation efforts needed by utility companies.
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1. BACKGROUND
A. Objectives

The Wolf Run Watershed has had stormwater problem areas identified for many years, at least
as far back as the 1983 Kennoy Report. Many of those same drainage problems remain at this
time. The Lexington-Fayette Urban County Government (LFUCG) maintains a historical list of
prioritized locations where chronic overland flooding reportedly occurs, and for this project
have combined five separate target areas tributary to the Beacon Hill and Furlong Drive areas
for evaluations. The scope of the initial study (field surveys and hydraulic modeling), and
specific locations of concern are illustrated in Figure 1. The
five target areas highlighted are the west end of Longview
Drive, the Rosemill and Hill ‘n Dale neighborhoods, and the
Twin Oaks neighborhood. The study limits can generally be
defined as Wolf Run and its main tributaries between
Beacon Hill Road and the Norfolk Southern Railroad.
Separate target areas are in relatively close proximity in the
main Wolf Run subwatershed, and it is important to consider
alternatives for mitigation alternatives collectively so that
improvements in one area do not exacerbate flooding
downstream.

The Southland Area Storm Drainage Project is intended to

evaluate causes of structural and street flooding within the i, Mg i A
project area and implement improvements that are ' ,,Q:j\"/:-\}..\
reasonable and cost-effective. The design storm used in the o
evaluations is the 25-year, 24-hour storm event (equivalent
to 5.2 inches of rain in a 24-hour period).

ol
e e

FIGURE 1 - Survey / model limits
and identified problem areas

The project scope is divided into two separate Task Orders. Task Order 1 involves the
identification of problem areas, modeling of the hydrologic and hydraulic conditions, evaluation
of improvement alternatives, and development of conceptual designs. This Technical
Memorandum will document the work conducted in Task Order 1. Task Order 2 will involve
detailed designs, preparation of construction documents, property acquisition, bidding
assistance, and construction administration.
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The Urban County Government strives to minimize disruptions to neighborhoods and
businesses and consolidate resources in their capital projects, and have included other public
initiatives in this project’s scope:

e Coordination with and/or improvements to enable redirections of sump pumps in the area
that are currently connected to sanitary sewers. This coordination will be with the LFUCG’s
Private Inflow and Infiltration Elimination (PIIE) program.

e Implementation of traffic calming in certain areas, coordinated with the Division of Traffic
Engineering.

e Coordination with proposed sanitary trunk sewer improvements included in the Remedial
Measures Plan (RMP).

e Coordination with the Wolf Run Watershed Master Plan.

B. Scope of Work

A detailed Scope of Engineering Services was included in the Request for Qualifications for this
project, and is included in the consultant engineering contract by reference. The scope of Task

Order 1 is divided into two parts, as listed below:

Task Order 1, Part 1:

e Reviews of existing studies, reports, improvement plans, and past public involvement
efforts

e Extensive public involvement to solicit input from property owners and document the
severity and extent of structural home flooding from overland flow of water, and street
flooding (defined as 6-inches or more water in a driving lane OR the crown of the road being
overtopped)

e Field investigations to confirm reported flooding and identify defects in the structural
conditions or mapping locations of stormwater infrastructure

e Development and updates to this Technical Memorandum as the project progresses

Task Order 1, Part 2:

e Development of hydrologic and hydraulic models for identified areas of flooding, to be used
to confirm flooding severity and evaluate potential improvement alternatives

e |dentification of at least 2 sets of improvement practices to mitigate flooding; these
practices would include increasing stormwater conveyance capacity, providing detention
storage for flood volumes, and/or purchasing flood-prone properties

e Coordination of other public initiatives (PIIE program, traffic calming), as well as water
quality best management practices (BMPs)

e Stakeholder meetings with affected property owners, elected officials, neighborhood
associations, etc.

e |dentification of potential funding sources for proposed improvements

e List of required permits
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e Coordination with the Wolf Run Watershed Master Plan

At this time the consultant has begun initial Task Order 2 efforts. Task Order 2 will be

negotiated in multiple parts during the implementation of separate projects. The scope of Task

Order 2 services are as follows.

Task Order 2, Part 1:

e Detailed field surveys of corridors for planned improvements

e Preparation of final designs and construction documents

e Easement and right-of-way descriptions, as well as negotiations with property owners
e Utility coordination and permitting

e Funding applications

Task Order 2, Part 2:

e Bidding services

e Construction administration services

C. Task Order 1 Schedule
(Days from issuance of Task Order 1)

Calendar Days Date
O Initial Project Review Meeting 5 days 1/25/17
O Present survey/ investigation findings 185 days 9/1/17
O Present H&H modeling findings 275 days 12/1/17
O Present preliminary design to LFUCG 335 days 2/1/18
0 Present recommended design to stakeholders 365 days 3/1/18
0 Complete and submit Final Report 60 days 5/1/18

2. METHODOLOGY

A. Task 1 - File Review and Technical Memorandum

This task involves overall project management, development of this technical memorandum,

progress meetings, and reviews of past studies and reports. There has been a great deal of

previous engineering evaluations in the Wolf Run watershed that was provided to the design

team. The following reports, studies, plans, and hydraulic models were used as background
information for this project:

e 2004 — FEMA — Flood Insurance Study (FIS) Update
2005 — FEMA — model update
2005 — Tetra Tech — Southland Drive Drainage Study
2006 — Jones & Henry hydraulic model
2008 — CDP Engineers — Wolf Run at Clays Mill Road CLOMR
2011 — Integrated Engineering — Cardinal Lane Drainage Study
2013 — Third Rock Consultants — Wolf Run Watershed Based Plan
2014 — GRW — Venice / Elam Park Preliminary Engineering Report
2014 — GRW - Tucson / Laramie Preliminary Engineering Report
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2014 — CDP Engineers — Southland Drive Green Infrastructure Feasibility Study
2015 — Bell Engineering — Cardinal Lane Stormwater Improvements

2015 — CDP Engineers — Clays Mill Road Right-of-Way Plans

2016 — Integrated Engineering — Wolf Run Bank Analysis

2016 — ECSI — Yuma Court Drainage Analysis

2017 — LFUCG — Southgate Area CCTV

Archived KYTC plans for Southland Drive

Design plan for the Southland Drive Detention Basin

Two separate LOMRs for the Southland Drive area (12-04-4610P and 13-04-3690P)

In addition to the documents and hydraulic models related to the projects listed above, LFUCG
provided previous stormwater flood-related questionnaires, numerous photographs, emails,
and other correspondence from residents expressing concern after flood events. AutoCAD files
with field survey data for several of the projects listed above were also provided.

The design team used the information provided to become very familiar with the history of
stormwater-related work in this portion of the Wolf Run watershed and to expedite their
survey and modeling efforts. Previous models and surveys were checked in the field for datum
(elevation) and coordinate (horizontal) consistency.

B. Task 2 — Project Area Investigation

This scope element involved the preparation and distribution of questionnaires to all property
owners in the study area to solicit input on structure and street flooding. The questionnaire,
shown in Figure 2, was developed to differentiate surface stormwater flooding from sanitary
sewer backups and groundwater seepage. Due to the broad range of stormwater issues in the
watershed, the response rate was relatively high especially after a storm event that occurred on
June 23, 2017. A summary of the response results is provided in Section 3A below.

In addition to the distribution and review of the questionnaires, this task also included contacts
with individual property owners to discuss their flood-related issues, reporting of any segments
of the existing drainage system that is in poor condition and requires immediate attention, and
consideration of the LFUCG Private Infiltration and Inflow Elimination (PIIE) program. The
Division of Water Quality (DWQ) established the PIIE program to disconnect stormwater-only
sump pumps from the sanitary sewer system, and is tabulating a list of properties for which the
disconnections have been deferred until the results of this study are known. The scope of
improvements developed in this study consider improvements designed to collect sump pump
discharges, where practical.

C. Task 3 - Stakeholder Meetings

Monthly progress meetings occasionally included internal LFUCG stakeholders such as the
Division of Engineering to coordinate with other capital projects, and with the staff responsible
for the PIIE sump pump disconnections. Meetings were also held with the involved

councilmembers and their staff.

Public stakeholder meetings were held in each of the three council districts: District 10 on
March 13, 2018; District 3 on March 20, 2018; and District 11 on April 19, 2018.
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WATER CUALITY

Storm Drainage & Flooding Questionnaire

Please complete the survey and return, whether or not you have experienced flooding. Please sign and date the
form. Thank you for your assistance. If you would prefer to complete this information online, please go to
52/ fanww surveymonkey.com/r/southlandstorm.

Complete Address:

May we call you? Yes D Mo D Best phone number to reach you:

Email address: How long have you owned this property? years

Has the inside of your building flooded during or after a storm? Yes D No D
{Other than Sept. 2006, May 2010, April 2015)

If yes, what part of the building floods? Please check one or more and add additional comments below.
Basement: [_] Firstfloor:[] Crawl space: []

How did the water enter the building? Please check one or more and add additional comments below.
Door: D Window: D Floor drain: D Seeped through walls: D Toilet: D Drain backup: D

How many times has your building flooded since you have owned it? 1: D 2 D 3-4: D 5 or more: D

Does the flood water have an odor like sewage? ves ] mo [
Did you see sewage debris (toilet paper, etc.) in the water? Yes D No D
Does your street flood? Yes[] mo[] If Yes, can cars pass? Yes[] Mo [

Do you think a fire truck could have driven down the street during the storm? Yes D No D

If you answered yes, to any of these questions, we would like to contact you for more information. Please check
the preferred way and time to contact you:

Phone: [] Email: [] Morning: [] Afternoan: [] Evening: [] Weekend: [ ]

Signature Date
Additional Comments (feel free to write on the back of this form):

125 Lisie incusriai Ave., Sufte 120, Levingion, Y 40511 § B53.425 2400 Prone [ B55.254.77E7 Far § iexingionky. gov

FIGURE 2 — Stormwater Survey questionnaire
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D. Task 4 —Surveying

The Division of Water Quality (DWQ) provided digital files of recent field surveys conducted for previous
drainage studies in several portions of the study area. This information was reviewed for completeness
and datum consistency, and spot checked in the field.

2020 Land Surveying conducted field surveys in March - May 2017 for the drainage system
extents shown in Figure 1. The surveys were primarily to support the creation of the hydraulic
model, and were not corridor topographic surveys. In addition to surveying the horizontal and
vertical locations, along with structure sizes, 2020 noted any apparent discrepancies with the
current LFUCG GIS mapping and any structures that were in need of immediate maintenance.

On Friday June 23, 2017 the Lexington area received approximately 3.5 inches of rain in a little
over 3 hours (approximately equivalent to a 50-year, 3-hour storm event), causing extensive
surface flooding. Project team members and residents photographed flooding throughout the
watershed (samples shown below), and the following week field surveys were conducted to
document high water marks along drainage corridors in the study area.

Photos from the June 23, 2017 storm; clockwise from upper right: Beacon Hill Drive, the Southland Drive
Detention Basin, the dry cleaner building on Southland Drive, and a residence on Pensacola Drive
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During the initial engineering evaluations it became apparent that stormwater detention
upstream of the railroad culvert should be investigated to reduce flooding at Southland Drive
properties. The project team agreed to extend the hydraulic model upstream along the
Regency Road corridor to existing detention areas on Derby Drive and Regency Road. In early
November 2017 field surveys were completed by 2020 and this data was used to extend the
model extents.

E. Task 5 - Hydrologic and Hydraulic Modeling

Model Development - Using the information from the previous models as a base information, a
new model of the existing stormwater system was developed using XP-SWMM computer
software. XP-SWMM is a proprietary model based on the USEPA-developed Stormwater
Management Model (EPA SWMM) and is capable of both hydraulic and hydrologic calculations.
The version used for this model development incorporated the 2D modeling module which is
used to model overland flow paths where closed pipe and open channel infrastructure is
incapable of conveying the necessary flow.

Hydraulics - Using the data from the existing models, along with the survey information from
the field data collection efforts of the project team, a new model was developed. Below is a
summary of the parameters used.

e Open Channel Sections - The geometry of the open channel sections included in this model
were generally developed from surveyed cross sections performed by the project team
which were taken at regular intervals and changes in geometry. The Manning’s n-values for
this area are described in the “2014 FIS” as ranging between 0.014 and 0.022 for Wolf Run.
As noted in the approved CLOMR submittal for the Clay’s Mill Road improvements and
further confirmed by field inspection, these n-values are not appropriate for Wolf Run Creek
within our project corridor. The n-values selected for each open channel section and
overbank are updated based on LFUCG Stormwater Manual Tables 8-1 and 8-2 as well as
KYTC Drainage Manual Table 503-1 and generally vary between 0.025 and 0.050.

e Closed Conduits - The closed conveyance conduits within the study area are made up of
mostly circular reinforced concrete pipe between the sizes of 15-inches and 48-inches.
Additionally, reinforced concrete box culverts, horizontal elliptical reinforced concrete pipe,
corrugated metal pipe arches, and polyethylene pipe can be found in various sections of the
system. Based on the pipe materials found in the system and in accordance with KYTC
Drainage Manual Table 705-2, a Manning’s n-value of 0.013 is applied globally to the system
and modified as needed to address sections where higher or lower n-values are appropriate
based on field investigation and calibration efforts.

e Losses - For this model, minor losses are assigned in select locations. The locations include
the following. Additional minor losses are accounted for with the n-value selected for the
pipe segments.

O Junction Losses - The junction loss coefficients are assigned only at locations with
significant changes in direction as well as at the most upstream structures. These values
are in accordance with Table 7-5 of FHWA’s Urban Drainage Design Manual (HEC-22).

0 Entrance Losses - Entrance loss coefficients are assigned in accordance with Table C.2 of
FHWA'’s Hydraulic Design of Highway Culverts (HDS 5).
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Boundary Conditions - The detailed hydraulic study area was originally bounded on the
upstream end by a culvert that passes underneath the railroad near 299 Southland Drive
(shown at right). Following the initial model development, gt s 3\\\
the model was extended south along the railroad to the ‘ '
detention basins on Derby Drive and Regency Road. The
downstream end of the study is defined by the culvert
underneath Beacon Hill Drive.

0 Upstream Boundary - Under normal conditions, the
single culvert underneath the railroad controls the flow
from approximately 440 acres of the watershed into
Wolf Run. In some larger events, greater than the 25-
year, 24-hour storm event, an overland flow path is
available underneath the railroad overpass of Southland
Drive and can be seen on the FEMA flood mapping for
this area. To model this boundary, a performance curve
was developed for the existing culvert based on field measurements. Previous studies
had considered the railroad culvert shape to be a “modified basket handle”; however,
that assumption failed to include the flow reduction for the formed concrete bench
along the bottom of both sides of the culvert.

0 Downstream Boundary - On the downstream end, the project limits extend to the
culvert underneath Beacon Hill Drive (shown at right).
This location experiences flow from Wolf Run
overtopping the roadway. At this location, a rating
curve was developed using the surveyed downstream
cross sections in HEC-RAS and assigned as the outfall
condition for the system. A performance curve was also
developed for the culvert openings.

Hydrology - The method for generating runoff hydrographs used in this study is the SCS Runoff
Curve Number Method as outlined in NRCS National Engineering Handbook. The information
required for this include the Sub-Catchment Area, Pervious Area Curve Number, and Time of
Concentration.

Hydrologic Model Extents - The original extents of the
detailed modeling effort include the area upstream of
Beacon Hill and downstream of the railroad bridge. The
drainage area upstream of the railroad was initially
included as one large subcatchment but was subsequently
subdivided when the Regency Road area was included in
the study. Immediately downstream of the Beacon Hill
culvert is the confluence of the tributary serving the
Garden Springs and Gardenside areas and Wolf Run. This tributary contributes a significant
amount of flow to Wolf Run downstream of the study extents but impacts the performance
of this open channel section. This area is included in our hydrologic model as a single
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subcatchment draining directly to Wolf Run immediately downstream of the Beacon Hill
Culvert. The overall extents of the model cover approximately 1,830 acres.

e Sub-Catchment Delineations - Detailed study area subcatchments were delineated using
contours developed from the digital elevation model (DEM) and GIS stormwater system
mapping provided by LFUCG, and field data collected by the project team. Field
investigations were performed to verify connectivity and inform modeling assumptions as
needed.

e Runoff Curve Number - Following sub-catchment delineation, the GIS impervious area
mapping and soil data were used, along with values from Table 5-3 in the LFUCG
Stormwater Manual, to calculate composite SCS runoff curve numbers for each
subcatchment. These curve numbers were recalculated following additional catchment
subdivisions during the model refinement and calibration efforts.

¢ Time of Concentration - The time of concentration was calculated for each sub-catchment in
the watershed using the NRCS TR-55 method. A maximum sheet flow distance of 100 feet,
based on current guidance, was used for these calculations.

Initial Debug and Calibration - Following the rainfall event on June 23, 2017, NEXRAD weather
data was downloaded from NOAA’s National Centers for Environmental Information (NCEI) and
evaluated using the Weather and Climate Toolkit. This information was then inserted into
PCSWMM (as this version of SWMM handles the NEXRAD data) along with rain gage data from
the project rain gage and other rain gages in the vicinity. Using this data, along with the
subcatchment boundaries, individual hyetographs were developed for the event specific rainfall
distribution over the watershed. These hyetographs were imported into the XPSWMM model
and used as the basis for the calibration effort.

The initial calibration model runs displayed significant discrepancies between flood inundation
levels and the data collected from the stream gages and field surveys. While many small
changes including modifications to the original assumptions for Manning’s roughness
coefficients and inlet loss values were made based on field verification, the changes which
made a significant impact are summarized below:

e The area upstream of the railroad culvert near 299 Southland Drive showed flooding depths
well above the calibration data. Upon further review of the FEMA model of record, the
drainage area in the HEC-HMS model was significantly greater than the project team’s
catchment area delineation. The model of record included an area draining to the
upstream end of the railroad culvert of 453.15 acres. Our updated delineation showed an
area of 416.48 acres, including the 24.42 acres draining from the Sunseeker area to the 24-
inch culvert underneath the railroad towards Derby Drive. This resulted in a net reduction of
approximately 8% as compared to the FEMA model. Based on this information, the areas in
the model were reduced by a constant factor to match the updated delineation. Following
this modification, the model showed results more in line with the stream gage data as well
as the photographic evidence from the June 23 event.

e Other discrepancies in the model appear to be centered on the areas of the model where
detention basins exist but are not included in the detailed model. This included the areas
upstream of the railroad culvert, the Harrodsburg Road corridor, Lexington Catholic High
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School, and Clays Mill Elementary School. At Lexington Catholic and Clays Mill Elementary,
detention was added to the model using the DEM, GIS information, and available
stormwater studies to approximate the performance of the basins. The calculated curve
numbers in the other areas were reduced to pre-developed conditions. This reduced the
peak flow from these areas; however, there are still sharp peaks in the runoff due to the
lack of modeled detention basins to flatten and extend them. Because of their location
within the upper reaches of the watershed, the peaks generally have reduced impacts as
flow progresses downstream and appear to adequately simulate the missing detention
further downstream.

The extents of the flooding within the Springs Branch Stormwater Improvement Project at
Clays Mill Elementary were being defined by surveyed cross sections and lacking the
nuances of the basin. Record drawings were used to digitize the as-built contours and the
information was combined with the existing DEM to improve the performance of the
model.

The conveyance from Mary Queen upstream to Pasadena Drive appeared to be performing
differently than expected. Revisions to this area include the extension of the model up to
the basins at First Assembly of God using as-built drawings and the DEM.

e
. &

The model appeared to show a significant impact from
the small basin at Hill ‘n Dale Park (shown at right).
Revisions to this area include a wall surrounding the
basin, addition of storm sewers along Maplewood
Drive, Millbrook Drive, Bradford Drive, Bradford Circle,
and Clearview Drive along with subdivision of sub-
catchments within this area.

It was difficult to evaluate the impact of the Regency
Road and Derby Drive basins on the flooding at the : 2t
railroad culvert, because the Regency subbasin is a fraction of the total upstream
watershed. The tributary area for the Regency Road culvert and basins was separated from
the FEMA model information through the collection of additional survey information and
subcatchment delineations. The upstream invert of the 24-inch railroad culvert was not
collected so an invert was assumed based on the elevations of the DEM.

See Appendix 5A for the calibration event mapping showing the maximum water surface
elevation. The design storm for this project is the 25-year, 24-hour event. This distribution was
run though the calibrated model to develop baseline conditions mapping for flood area
identification. See Appendix 5 for the baseline conditions mapping.

F.

Task 6 — Preliminary Design Alternates

Results from tasks 2, 4, and 5 were compiled in an overall watershed map illustrating the
existing drainage system, subwatershed boundaries, and known problem areas. Potential
improvement concepts were developed for stormwater detention and conveyance capacity to
address all areas of significant flooding problems. The concepts were developed through
reviews of existing mapping and reports, field observations, and opinions of apparent
constructability.
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The improvement concepts followed the performance criteria in the project scope — address
structure and street flooding for storm events up to the 25-year, 24-hour storm event. The
concepts are more fully described below, and graphically depicted in Appendix 3. Preference
was given to solutions within existing rights-of-way and property owned by LFUCG.

G. Task 7 — Additional Stakeholder Meetings

Additional stakeholder meetings were held with the involved councilmembers and their aides,
property owners wishing to discuss their local drainage issues, and owners of some of the
properties expected to be affected by the proposed improvements.

H. Task 8 — Stream and Precipitation Gages

Stream levels and rainfall were recorded from early April 2017 to late November 2017. LFUCG-
owned Solinst 3001 Levelogger devices and manual stream gages were installed at five
locations in the project area to record stream levels for the purpose of hydraulic model
calibration. The five Levelogger/stream gage sites are shown in Appendix 2A and described as
follows:

1. Wolf Run at Beacon Hill Drive
Wolf Run at Harrodsburg Road
Tributary of Wolf Run at Sheridan Drive
Wolf Run at Lone Oak / Lafayette Parkway
Wolf Run at the Railroad Crossing adjacent to Southland Drive

A wN

A HOBO Data Logging Rain Gage RG3 (tipping bucket) and manual
rain gage were installed behind the LFUCG Parks and Recreation
Facility on Laramie Drive (see Appendix 2A) for the purpose of
recording rainfall.

Leveloggers and stream gages were inspected and maintained for

the purpose of data retrieval on the following dates: April 11 and 20;
May 3 and 30; June 20, 22, and 26; July 7; August 31; October 12;
and November 6 and 13. In June, it was determined that the Levelogger and stream

Levelogger located at Beacon Hill Drive had been stolen sometime gage at Lone Oak and
between May 30 and June 20. A replacement Levelogger was Lafayette Pkwy
subsequently purchased and installed on August 31 at the same

location.

The data logging tipping bucket and rain gage were inspected and maintained for the purpose
of data retrieval on the following dates: April 4 and 20; May 3, 11, 23, 26, and 30; June 20, 23,
and 26; July 7; August 31; September 22; October 11; and November 6.

Due to anillicit discharge issue in the area DWQ requested that the tipping bucket and rain

gage, as well as the stream gage at the railroad crossing adjacent to Southland Drive, be left in
place and monitored indefinitely.
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3. FINDINGS
A. Public Involvement / Questionnaires

Listed below are the relevant statistics for the responses received from local residents and
property owners:

Number of questionnaires mailed = 4938

Responses received as of 10/4/17 = 747 (15% of mailed questionnaires)

Responses indicating stormwater related structure flooding* = 53 (7% of responses)
Responses indicating structure flooding = 221 (31% of responses)

Responses indicating street flooding = 210 (31% of responses)

Number of previous questionnaires reviewed and included in project considerations = 589

ounkwnNE

*. Stormwater related structure flooding is noted as any flooding that enters from a door or window, or first
floor flooding that seeped through the walls.

The work performed in this task was summarized in a series of GIS maps documenting the
locations of reported flooding. A summary map is included in Appendix 1A. The reported
flooding was color-coded and categorized as follows:

‘ Building Flooding (surface water entering through doors, windows, crawl spaces)

[ | Street Flooding (vehicles cannot pass through floodwaters)
| “Light” Street Flooding (vehicles can pass through floodwaters)

Each of the “red dots and squares” were to be addressed by either proposed improvements or
they were assessed for the severity of the reported problem with recommendations made on a
cost-benefit basis.

B. Modeling Results

Using the calibrated existing conditions model, alternatives were developed around the 25-
year, 24-hour storm event. The goal of these alternatives is to eliminate structure flooding and
reduce street flooding to less than 6-inches of ponded water and the crown of the roadway
visible with the combined result showing no increase in flow rate, flow velocity, or peak water
stage at the previously noted study locations. Section 6 below includes a summary of the
model output showing the results of the recommended alternatives at the study locations
along with additional locations of interest from around the system.

4. DESIGN ALTERNATIVES

Based on prior knowledge of problem areas and the results of this study’s public involvement
responses, various areas within the Wolf Run watershed were identified as being appropriate
for public improvement initiatives. Numerous concepts were developed to provide
stormwater detention and increase capacity of the stormwater conveyance systems throughout
the watershed study area. Recommended improvements are described in the following
section; the potential improvement concepts listed below were not recommended for
implementation in this project:
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A. Detention at Gardenside Park, Furlong Drive, and Southbend Drive — these areas include
significant public property (park or flood-prone property purchases). Based on site
inspections and reviews of existing topography it appears that the stormwater
management value of “in-line” detention basins in these areas would not justify the
construction expense and/or disruption to the public.

B. Southland Drive Parallel Storm Sewer — this concept was developed to reduce flooding
upstream of the railroad by constructing a storm sewer to intercept and divert flow from
the Regency Road tributary down Southland Drive to the Southview Storm Sewer. This
alternative was eliminated due to the anticipated high capital cost, with minimal benefits
since it would not eliminate structure flooding in the low area upstream of the railroad.

C. Goodrich Park Detention Basin — Councilperson Bledsoe provided the design team with a
planning document for the Southland Drive corridor entitled “Southflow — Reimaging
Southland Drive” that included a master plan of
“Goodrich Park” (shown at right). The Department
of Parks and Recreation met with team members
and indicated their desire to purchase at least two
properties on Southland Drive just upstream of the
railroad tracks to construct a public space linking the
WGPL neighborhood to Southland Drive. Property
negotiations and an appraisal were conducted, and
while the park concept may or may not move
forward the design team determined that the
amount of land that could be made available would
not be adequate to construct enough detention
volume to meet project flood reduction objectives.

D. Claymont Drainage Improvements — The questionnaire response and follow-up email
communications from the property owner of 569 Claymont Drive resulted in a site
inspection to assess flooding at this site. It appears that an outlet from a detention basin
constructed behind 565-577 Pasadena Drive was connected to a surface inlet in the rear
yard of 569 Claymont Drive, resulting in rear-yard flooding during heavy rain events. This
type of problem is not within the performance criteria of the subject drainage project, but
team members were aware that the Clays Mill Road Improvement Project includes
drainage improvements to within 75 feet of the subject surface inlet. Recommendations
were made to the Division of Engineering to extend the roadway project drainage
improvements the additional 75 feet to address the problems at 569 Claymont Drive.

5. RECOMMENDATIONS

Based on the modeling results, field investigations, and reviews of previous studies, the
following capital improvement projects are recommended to address surface flooding in the
study area. Each description includes the benefits anticipated from the implementation,
approximate sizes and quantities of drainage system components, and property acquisition
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requirements. An overall map of the proposed improvements, along with individual drawings
of each separate project concept, are included in Appendix 3.

A. Allendale Detention Basin - Flooding at Beacon Hill Drive will be reduced by diverting the
Turfland Mall tributary into a proposed detention basin at the west end of Allendale Drive.
The 2.5-acre site at 805 Lane Allen Road is owned by LFUCG and it is estimated that at least
1.5 acre-feet of storage is required to prevent flooding of Beacon Hill Drive during the 25-
year, 24-hour storm event. Two properties immediately downstream of this site (827 Lane
Allen Road and 1900 Garden Springs Drive) are owned by private parties who have
cooperated with the Friends of Wolf Run in the past and may be amenable to including part
of their properties in the stormwater detention area. This area is included in Appendix 3 as
an alternate.

Designs will include a low-flow, meandering channel to mimic a natural stream during non-
flooding events; a sediment forebay at the upstream end of the basin; depressions and
micro pools; and a multi-stage, riser outlet control structure. Debris and heavier pollutants,
such as sediment, will settle out in the forebay providing water quality benefits. Wetland
depressions and micro pools (vernal pool) will be incorporated within the basin to slow,
collect, infiltrate, and evaporate runoff from smaller rainfall events or after drawdowns
from larger events, and create habitat.

Naturalized vegetation and habitat enhancement in
H the basin will increase the ecosystem diversity and
aesthetics, and provide educational opportunity at
the Allendale location where some of these
functions already have been implemented through
previous projects. Native, deep-rooted vegetation
will be planted along the entire bottom of the
basin. As water passes through the vegetation, it
will slow down, disperse, and infiltrate the soil.
Species will be selected from the bioretention or
bioinfiltration palates included LFUCG’s Visual
Guide to Plants for Stormwater Best Management
Practices. Vegetation selected will tolerate temporary inundation and facilitate pollutant
removal and other ecological functions of the basin. Emergent aquatic species will be
specified for wetland depressions within the basin, selected on the basis of specific site
conditions such as water depth and duration. Grass and wildflower species from the
bioinfiltration or bioretention palate will be specified for open areas. Grass and wildflower
species will be incorporated to allow for periodic mowing, aiding in the control of invasive
species such as woody exotics.

Proposed Allendale detention basin site

B. Southland Drive Detention Basin Improvements — the large existing detention basin behind
Good Foods and the Restore has relatively steep slopes, and occupies the entire parcel. The
modeling results indicated that construction of a new storm sewer on Southview Drive
would significantly increase peak flood discharges from this detention basin if the volume is
not expanded, and adding volume by constructing retaining walls or purchasing additional
properties was considered to expand the detention volume. It was determined that there
would not be adequate volume available in the existing detention basin parcel and an
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expansion of the basin will be required, through the acquisition of 6 or 7 adjacent parcels,
to mitigate potential increases in downstream flood levels.

C. Southview Drive Parallel Storm Sewer — This project is intended to reduce flooding in the
Rosemill and Hill ‘n Dale neighborhoods by constructing approximately 2,300 linear feet of
60-inch and 48-inch storm sewer along Southview Drive from the existing 9’ x 5 RCBC
behind Marikka’s restaurant to the existing storm sewer on Hollyhill Drive. Most of the
project corridor is within public right-of-way, although the segment from the existing box
culvert to Southland Drive would require one easement on the Marikka’s property. A
meeting was held with that property owner during this study, and he seemed to be
amenable to the easement as long as the disruption to his business is minimized.

Based on the profile that was developed for this project, an elliptical storm sewer pipe is
likely to be required to maintain adequate cover, and many utility conflicts (gas and water
distribution lines as well as property services) will be anticipated.

This project will also include approximately 3,200 linear feet of 15-inch through 24-inch
storm sewers along Sheridan Drive, Stratford Drive, and Southgate Drive to improve
drainage at street intersections, provide discharge piping for sump pump disconnections,
and eliminate the “curb box outlet” on Southgate Drive at Barkley Drive.

Several streets will be disturbed to implement proposed storm sewers including Hollyhill
Drive, Southview Drive, Maplewood Drive, Southgate Drive, and Longview Drive. Green
infrastructure such as curb extensions and permeable on-street parking areas will be
considered in these areas, and are generally applicable for streets with lower traffic
volumes and speeds.

D. Derby and Regency Detention and Water Quality Improvements — Two existing basins in
close proximity on Derby Drive and Regency Road are proposed to be improved to optimize
their stormwater management performance and reduce flooding downstream at Southland
Drive upstream of the railroad tracks. Additional water quality benefits are proposed for
runoff from the railroad tracks behind 272 Derby Drive.

The existing Regency Road Detention Basin is a private basin serving multiple commercial
properties on Regency Road and Lowry Lane. Its 15-inch outlet orifice apparently does not
constrict enough flow to store significant volumes of water even in relatively large storm
(and short duration) events. Based on the model, longer duration events will use storage in
this basin but anecdotal reports note that this basin is generally empty. This basin is
proposed to be optimized by reconstructing its outlet structure to multiple outlets for
better control of runoff. The existing concrete low flow channels within the bottom of the
basin can be removed and replaced with features such as pools and/or infiltration trenches
to further enhance treatment of runoff; such features can slow, collect, infiltrate, and
evaporate runoff from smaller rainfall events. Naturalized vegetation and habitat
enhancement in the basin will increase the ecosystem diversity as well as the potential for
water quality improvement. Native, deep-rooted vegetation may be planted along the
entire bottom of the basin or within pools/depressions. As water passes through the
vegetation, it will slow down, disperse, and infiltrate the soil. Species will be selected from
the bioretention or bioinfiltration palates included in Third Rock’s previously published
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LFUCG Visual Guide to Plants for Stormwater Best Management Practices. Vegetation
selected will tolerate temporary inundation and facilitate pollutant removal and other
ecological functions of the basin.

The Derby Drive Detention Basin site is on four parcels (276-288 Derby Drive) previously
purchased by LFUCG. This capital project is proposed to expand the volume of the basin
and provide Best Management Practices (BMPs) such as constructed wetlands to remove
silt prior to discharging to the downstream storm sewer. As stated above for the Regency
basin, pool/depressions and naturalized vegetation established within the constructed
wetlands improves ecosystem diversity, as well :
as the potential for water quality improvement
associated with treating the runoff.
Implementing an area for inflow to the basin to
pass through a zone treated with chemical
flocculant (i.e. polymer blocks or logs) may be
considered to enhance the small basin’s ability
to settle out fine particles. Such treatments
need maintenance, but may be required to
achieve settling of the fine particles coming from
the railroad area.

Runoff entering the Wolf Run main channel
at Southland Drive

A third component of this project is a diversion

of the subwatersheds upstream of the railroad into the Regency Road Detention Basin to
serve two purposes: significantly enlarge the drainage area to the Regency Road Detention
Basin to provide more flood-reduction benefits, and keep most of the runoff from
encountering a pollutant source. The area west of the railroad can serve as another
detention area, pending volume requirements.

The diversion of water to the Regency Road Detention Basin includes the storage of water
in a parcel at the north end of Sun Seeker Court. Like mentioned for other concepts, this
area can be excavated to incorporate pools and depressions with native vegetation to slow,
treat, and infiltrate runoff.

This project would require an easement to construct the modifications at the Regency Road
Detention Basin (or acquisition of the basin area in fee simple) as well as an easement from
272 Derby Drive to construct the diversion from the railroad culvert into the Derby Drive
basin. 2528 Sun Seeker Court is currently an undeveloped parcel owned by the developer
of Sun Seeker Court, and either a detention easement of fee simple purchase of that tract is
recommended. Significant permitting and insurance requirements will apply to the work
within the railroad right-of-way.

E. Southland Park Detention Basins — Two drainage problem areas described below, Tucson
Drive and Yuma Court, are upstream of Southland Park. Reducing flooding through capacity
increases in those two areas could exacerbate downstream problem areas on Cardinal Lane,
Longview Drive, etc. To mitigate these issues as well as provide flood reduction benefits
downstream, stormwater detention is proposed at Southland Park.
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In 2014 Fayette County Public Schools obtained a
Stormwater Quality Projects Incentive Grant and
constructed stream restoration and wetlands
improvements along the existing stream between
the Clays Mill Road Elementary School property and
the northern portion of Southland Park. The
adjacent land on the Southland Park side was
revegetated with native plantings. No stormwater
detention was designed, and a 60-inch culvert
(shown at right) under a sidewalk connecting the
park baseball field area to the school’s shared use
path has no restrictions.

This detention project concept involves construction of a control structure at the 60-inch
culvert to create more effective detention, and excavation of the area between the baseball
field and the drainage channel to create additional detention storage. The main channel
and constructed wetlands areas would not be disturbed, and the excavated area would be
revegetated similar to existing conditions so that the school project’s design intent is not
significantly altered. The structure modifications and a portion of the excavation would
take place on Fayette County Public Schools property and would require an easement or
other approval to perform the work.

Designs will include a step pool system of the tributary that enters the basin between the
playground/tennis courts and the baseball field, wide benches, and depressions. Once the
stream has dropped sufficiently to create the needed storage volume, it will become a
meandering channel and enter the basin downstream of the existing confluence. Wide
benches outside of the low-flow channel will create the necessary storage volume. Wetland
depressions will slow, collect, infiltrate, and evaporate runoff from smaller rainfall events or
after drawdown from a large event and create habitat during non-flooding events. Native,
deep-rooted vegetation will be planted as described above under the Allendale project
description.

To obtain the necessary detention volume at the park, two other potential detention areas
have been identified: on the northeast side of Southland Pool, along the drainage channel
receiving flow from the Mary Queen of the Holy Rosary school site, and a linear channel on
the southwest boundary of the park which receives flow from Hill ‘n Dale Drive.

F. Pasadena/Yuma Drainage Improvements — One residence on Yuma Court experiences
documented flooding, as well as street flooding on Pasadena Drive. This area was the
subject of a separate study in 2016. Two alternatives were identified to address the home
and street flooding: construction of approximately 1,700 linear feet of parallel storm sewer,
or purchase of 2 residences on Yuma Court along with Pasadena Drive drainage
improvements.

The parallel storm sewer alternative would be within existing rights of way on Pasadena
Drive, Topeka Road, and Hill ‘'n Dale Drive to Southland Park, with resulting detention
volume required at the park to mitigate downstream increases in peak flows. Green
infrastructure, such as curb extensions leading to rain gardens, bio-infiltration swales, or
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filter strips, would be considered in this area. Where roadway and/or right-of-way width
permit the inclusion of a curb extension, curb cuts will be incorporated to capture street
runoff and direct it to a feature for enhanced infiltration and treatment.

The property acquisition alternative would involve demolition of 2 homes, excavation of
detention volume, and a larger cross drain pipe on Pasadena Drive extending into the new
basin. The properties could be left as public space for the surrounding neighborhood. As
with the other proposed basins, this area would include features to enhance infiltration,
runoff treatment, and ecological benefits.

G. Tucson Parallel Storm Sewer — Approximately 1,200 linear feet of 36-inch and 42-inch
storm sewer are proposed to eliminate structure and street flooding along Tucson Drive and
Burbank Court. The new piping would be along property lines from Southland Park to
Tucson Drive and from Tucson Drive to Burbank Court. The middle section of the project is
along Tucson Drive and would connect to the existing drainage system to provide
supplementary capacity. Green infrastructure opportunities similar to those described
above for the Southview Storm Sewer will be considered.

An existing 10-foot wide storm sewer and utility easement is platted between 613 and 617
Burbank Court, but new permanent easements will be required between 2221 and 2231
Tucson Drive and between 2320 and 2330 Tucson Drive (along with temporary construction
easements within all affected properties).

H. WGPL Neighborhood Storm Sewers — Approximately 5,200 linear feet of 15-inch to 24-inch
storm sewer is proposed in this neighborhood just upstream of the Norfolk Southern
Railroad to improve surface drainage and provide discharge conduits for numerous sump
pump redirections. Sump pump connections will be provided at cleanouts in the existing
sidewalks, and property owners will hire plumbers to perform work within private
properties. Stormwater detention and green infrastructure is proposed within parcels
owned by LFUCG at the west end of Goodrich Avenue to reduce downstream discharges to
the extent practicable.

.  Watershed-wide Green Infrastructure including flow reduction and water quality — The
following green infrastructure may be used where streets and other areas will be disturbed
as a result of recommended stormwater system upgrades. These concepts are generally
applicable on streets with lower traffic volumes and speeds. Images are from the Louisville
MSD Green Infrastructure Design Manual.#

Curb Extensions

Where roadway and/or right-of-way width permit the
inclusion of a curb extension, curb cuts may be
incorporated to capture street runoff and direct it to a
rain garden, bio-infiltration swale, or filter strip where
it will be infiltrated and treated. See photograph at
right for a sample.

Curb extensions also provide traffic calming and
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enhance pedestrian safety, secondary objectives in this and other LFUCG programs.

Permeable On-Street Parking Areas

In locations where on-street parking exists, permeable
pavers (or other pervious surfaces) may be
incorporated when appropriate to allow stormwater
to infiltrate. The aesthetics of permeable paving can
give the illusion of a narrow street and, as a result,
also calm traffic. See photograph at right for a
sample.

Where feasible, the parking areas can be underlain by =% Z
a subsurface storage bed to allow for the infiltration of adjacent street runoff.

Bio-Infiltration Swales

In locations where surface runoff flows through
depressions or ditches, long, shallow, vegetated swales
will be incorporated when appropriate to slow water,
facilitate settling of sediment/pollutants, and increase
infiltration of runoff. See photograph at right for a
sample.

The following green infrastructure may be incorporated
at a neighborhood scale within the project area to
reduce, slow, capture, and treat runoff, primarily in projects areas with minimal existing
stormwater infrastructure.

Infiltration Trenches

Infiltration trenches may be used to capture and treat
runoff from rooftops, patios, sidewalks, driveways,
and streets in conjunction with pretreatment practices
such as vegetated filter strips or bio-infiltration swales
to achieve greater pollutant treatment. An infiltration
trench is a shallow excavation filled with stone where
runoff is stored in the void between the stones before
infiltrating through the trench into the surrounding
soil. They can be constructed to receive sheet flow or
piped inflow of runoff. See photograph at right for a
sample.
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Bio-Retention (Rain Gardens)

Bio-retention areas, or rain gardens, may be with
constructed with permeable soils and used to
capture and treat runoff from rooftops, patios,
sidewalks, driveways, and streets. Native
vegetation, selected from the bioretention or
bioinfiltration palates included in LFUCG Visual
Guide to Plants for Stormwater Best Management
Practices, may be planted in the depression
causing water to slow down, disperse, and
infiltrate the soil facilitating pollutant removal and
other ecological functions. In the vicinity of the
Southland Drive Detention is an existing green space adjacent to Wolf Run at Lafayette
Parkway. This area could be considered for inclusion of green infrastructure such as bio-
retention.

Green space adjacent to Wolf Run at Lafayette

Downspout Disconnection

Where possible, downspouts should be disconnected from the sewer system and connected
to a rainwater harvesting system or conveyed to adjacent lawns or green infrastructure
such as a rain garden, bio-infiltration swale, or infiltration trench.

No Mow Buffers

No mow (or infrequently mowed) buffers may be specified in conjunction with green
infrastructure. No mow buffers are natural, undisturbed areas along waterways and in
upland areas that, that create habitat and slow and infiltrate stormwater. Educational
signage may be utilized to educate the neighborhood regarding the function of buffer
zones.

Stream Restoration

Hill ‘n Dale Park is in the vicinity of these
improvements and could be an additional area to
consider for inclusion of green infrastructure such
as bio-retention or even stream restoration. A
small tributary travels through the park and
runoff storage could be increased by excavation
of a floodplain with depressional storage. Some
large trees would be impacted.

b e 9
Tributary within Hill ‘n Dale Park
Traffic calming along selected capital project
corridors — During the design phase of each project consideration will be given to providing
traffic calming elements, where warranted.
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6. PROPOSED IMPROVEMENT IMPACTS

A. Existing vs. Proposed Flow Rate

s and Flood Levels

Flow (cfs) Velocity (fps) Water Surface Elevation (ft)
Location
Qpre Qpost Vpre Vpost WSEpre WSEpost

US Beacon Hill 1142 927 5.4 4.8 921.5 921.0
US of Mall Confluence 677 691 7.2 7.3 929.4 929.4
US Harrodsburg 592 592 5.4 5.4 942.1 942.1
US Clays Mill 620 572 6.0 6.0 945.4 945.0
US Rosemont Garden 528 500 4.1 4.1 953.6 953.4
US Norfolk Southern 467 451 3.0 2.9 972.7 972.6
US Sheridan 255 225 2.7 2.7 961.7 961.5
US Cardinal Lane 123 113 1.7 1.7 965.5 965.3

The intent of this project is to alleviate flooding within the problem areas without

increasing the flow, velocity, or water surface elevation. One area where this conditions is
not met is in the area between Harrodsburg Road and the proposed Allendale detention
basin. This basin is designed to retard the peak flow from the Mall Tributary. In doing so,
additional capacity is made available within Wolf Run which is then filled by the local area
drainage. This condition results in no rise in the water surface elevation and a small
increase in the flow and velocity along this section of Wolf Run. Additional study will be
conducted during the Allendale design phase to evaluate the impact on stream stability.

B. Property Impacts of Proposed Construction

PROJECT
Allendale Detention Basin

Southland Drive Det. Basin
Improvements

Southview Drive Parallel
Storm Sewer

Derby/Regency Detention
and Water Quality

Improvements

Pasadena/Yuma Drainage
Improvements

Tucson Parallel Storm Sewer

Technical Memorandum

PROPERTY

827 Lane Allen Road

1900 Garden Springs Drive

286, 288, 290, 292, 296,

AQUISITION TYPE

Detention easement or

298, 302 Rosemont Garden

411 Southland Drive

272 Derby Drive
2528 Sun Seeker Court
2201 Regency Road

2425 Yuma Court
2429 Yuma Court

613 & 617 Burbank Court

2221, 2231, 2320, and
2330 Tucson Drive

21

Fee simple

subdivision/consolidation

Permanent easement

Permanent easement
Fee simple
Easement or fee simple

Fee simple

Temporary easement

Permanent and temporary
easements
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7.

Potential Utility Impacts will be more fully identified, and coordinated, during the design
phase of each project. In general, significant impacts to water and gas distribution lines
and water, gas, and potentially gravity sewer services will be expected for the Southview,
WGPL, and Tucson storm sewer projects. There is a 16-inch water transmission main on
the north side of Southland Drive that will likely be impacted by the Southview Storm
Sewer Project.

OPINIONS OF PROBABLE COST

Conceptual opinions of cost appropriate for this master planning effort were prepared for each
of the recommended capital projects. The methodology and assumptions used in the
development of the estimates were reviewed with DWQ staff and are summarized below:

A.

The Urban County Government’s unit price contract (UPC) spreadsheet template was used
for the opinions of cost, for applicable work items. On a bi-annual basis LFUCG issues unit
price contracts to local contractors using bid prices for individual work items submitted by
the contractors. In the 2016 UPC spreadsheet eight separate contractors are included.
Once bid item quantities are inserted into the spreadsheet the total contract amount for
each contractor is computed and tabulated. The “low” contractor is identified as well as
the average bid price.

Rather than using the “low bid” for the master plan, the total project costs listed below are
based on the average cost (excluding the highest and lowest) plus 30 percent for
contingency and an additional 15 percent for “project development costs” such as
engineering, permits, etc. For projects that include planned property acquisition, the cost
of purchasing properties in fee simple were based on the current property value listed on
the Fayette County PVA website, (with an additional 30 percent included since past
property purchase prices have generally exceeded the PVA values), asbestos
testing/abatement, resident relocation, and demolition.

For pipeline projects it was assumed that rock excavation would be generally half of the
total trench excavation.

For longitudinal pipeline projects in roadways, pavement restoration was assumed to
include full-width milling and overlay of the streets.

The maximum manhole diameter in the UPC is 6 feet, therefore, increased quantities of
the 6-foot manholes were included for the Southview Storm Sewer Project which includes
large-diameter pipes requiring larger structures.

For projects anticipated to include sump pump connections, cleanouts, tees, and 6-inch
lateral pipes were included for each sump pump connection.

During the development of each project’s conceptual design, cost-benefit considerations were
included consistent with past LFUCG practices. In Lexington and many other communities,

flood-prone properties may be purchased when the cost of protecting the structures from
flooding exceeds the cost of purchasing the properties in their entirety. Lexington has done this
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in the Wolf Run study area on Furlong Drive, Goodrich Avenue, Clays Mill Road, and Southbend
Drive. As an example in this study, the original Pasadena / Yuma Storm Sewer concept involved
a redirection of flow from a sag point on Pasadena Drive along city streets to Southland Park,
but a more cost-effective alternate would involve the purchase of two residences on Yuma
Court that would have significantly reduced capital costs, and would also reduce the detention
storage demands in Southland Park.

Printouts of each project’s UPC opinion of cost are included in Appendix 4. The total project
costs listed below include construction, contingency, engineering, and property acquisition and
demolition (where applicable).

Project Preliminary Opinion of Cost
Allendale Detention Basin $434,000
Southland Drive Detention Basin Improvements $1,860,000
Southview Drive Parallel Storm Sewer $2,900,000
Derby/Regency Detention and Water Quality Improvements $470,000
Southland Park Detention Basins $500,000
Pasadena/Yuma Drainage Improvements $716,000
Tucson Parallel Storm Sewer $700,000
WGPL Neighborhood Storm Sewers $1,450,000

Total Estimated Cost $9,030,000

Funding Alternatives:

The Urban County Government will pursue available funding opportunities to reduce the local
financial impacts of the proposed capital improvements. Potential sources of funding will
include the following:

» FEMA Hazard Mitigation Grant Program

»  Kentucky Infrastructure Authority low-interest loans

»  Water Quality Management Fee

» General Fund

8. PERMITTING

Each project recommended for implementation will require one or more permits from the
LFUCG or regulatory agencies during the design and construction phases. The table below lists
permits which may be applicable to each project based on the proposed improvements.
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Allendale Detention Basin X X X X X X
hl Drive D ion Basi
Southland Drive Detention Basin X X X X X X
Improvements
Southview Drive Storm Sewer X X
Derby/Regency Detention and Water X X X
Quality Improvements
Southland Park Detention Basins X X X X
Pasadena/Yuma Drainage Improvements X X
Tucson Parallel Storm Sewer X X
WGPL Neighborhood Storm Sewers X X X X X X

9. PHASING

Similar to LFUCG’s Sanitary Sewer Remedial Measures Program, the proposed implementation
phasing and schedule shown below is based on the following engineering principles:
»  Construct storage facilities earlier in the program
»  Construct downstream improvements prior to upstream improvements to avoid
increases in downstream flooding
»  Proceed initially with projects that do not require property acquisition

Other factors in the final implementation schedule will include compliance with mandated
schedules in LFUCG’s EPA Consent Decree, and cash-flow modeling conducted by LFUCG staff.
One other goal is coordinating the Southview Storm Sewer Project with the Clays Mill Road
Improvement project so that the storm sewer along Southview Drive is not under construction
at the same time as the roadway reconstruction of Clays Mill Road from Hill ‘n Dale Drive to
Rosemont Drive, as one of the two corridors should left fully open to traffic at all times.
Another consideration is the relocation efforts needed by the utility companies.

Figure 3 below is the Implementation Schedule as of the date of this memorandum.
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10. NEXT STEPS

The design phases of each project will proceed upon authorization from DWQ. At the time of
this writing the WGPL Neighborhood Improvement project design phase has begun.

APPENDICES

1. Public Involvement Responses
a. Response Summary Map
b. Spreadsheet summaries of questionnaire responses (digital)
c. Emails and photographs provided by residents (digital)
d. Survey Monkey Response Summary (digital)

2. Field Data Collection
a. Map of gage sites
b. Rain Gage Data (digital)
c. Stream Gage Data (digital)
i. Beacon Hill Road
ii. Harrodsburg Road
iii. Clays Mill Road
iv. Sheridan Drive
v. Norfolk Southern Railroad

3. Proposed Improvement Concept Drawings
4. Opinions of Probable Cost
5. Hydraulic Model Performance Graphics

6. Hydraulic Model (digital)
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