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Asher Engineering, Inc.

Environmental & Engineering Consulting

July 13, 2021

Mr. Brent Hackworth
brent@highgates.com

Re:  Geotechnical Engineering Study
Proposed Apartments
10410 Old Preston Highway
Louisville, Kentucky

Dear Brent,

Asher Engineering has completed a Geotechnical Engineering Study for the referenced project.
This report contains the findings of our subsurface exploration, geotechnical recommendations to aid
design of foundations and floor slabs, and construction recommendations with regard to site work,

fill placement, and foundation installation and inspection.

We appreciate the opportunity to be of service to you on this project. 1f we can be of further assistance,
or if you have any questions regarding this report, please contact our office.

Sincerely,

* o 2
Yool L-;L\ N O K&y,

Richard A. Linker, P. E. RICHARD A.
LINKER

O
Ry &
Uy ONAL o

Attt

1021 8. Floyd Street » Louisville, Kentucky 40203 & Office: (502) 589-0073 asherinci@aol.com
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1.0 PROJECT INFORMATION
The project site is located at 10410 Old Preston Highway, in Louisville, Ky.
The site is an open grass-covered flat rectangular shaped tract with scattered mature trees.
A review of historical aerial photographs (Appendix) revealed that the property is

previously undeveloped land with some large tilled gardens but no full Crop coverage. .

Proposed for construction are 3-story, slab on grade apartment buildings. Asphalt paved

parking and access drives will be provided throughou.

2.0 SUBSURFACE EXPLORATION

The subsurface conditions were explored by conducting 9 test pits across the site,
The test pits were consistent with about 12 in. topsoil layer underiain by moist, firm,
brown silty clay soil down to limestone bedrock. A summary of each test pit is included

in the Appendix. The depth to refusal at each test pit is summarized below.

Test Pit Depth to Refusal, Ft.

1 1.5

2.6

8 fi. no rock encountered
7

6.3

L T N VL N o |

3.5
4.0
6.9
7.0

o9~ O

No water was noted in the test pits . The limestone bedrock can weather resulting in an

irregular surface and elevation differenced over short horizontal distances,
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3.0 DESIGN AND CONSTRUCTION RECOMMENDATIONS

The following design and construction recommendations have been developed on the

basis of the previously described project characteristics and subsurface conditions.

3.1 Site Development
We recommend an 8 to 12 in. stripping depth be used. Thicker topsoil/rich soil will be

encountered in areas that were once tilled gardens. while other areas will have a less thick

topsoil laver.

The silty clay soils on site are suitable for support of the new bldgs and roads,

and are suitable for use as structural fill.

It is likely that Limestone bedrock will be encountered in utility trenches and bldg pad /
footing excavations. The limestone cannot be ripped with an excavator, and will have to

be blasted or hoe rammed.

3.2 Shallow Foundations and Floor Slabs

Footings bearing on firm natural soil, or engineered fill placed over firm soil may be
proportioned using a net allowable bearing capacity of 3400 psf. Footings can bear on
firm natural soil or bedrock. A Site Classification B should be used for seismic design.
Wall footings should be at least 16 in. wide and column footings should be at Jeast 24 in.
wide to provide an adequate factor of safety for bearing capacity. All exterior footings
and footings in unheated areas must bear at least 24 in. below final exterior grade for

frost protection. Interior footings can bear at nominal depths below the floor.

Footing excavations that extend to bedrock do not have to be over-excavated to provide a
“cushion’ of soil or crushed stone between the bottom of footing and bedrock. Footings
can be poured directly on bedrock even if footing elevations in other portions of the bldg
encounter clay soil. However, rock will have to be removed such that the entire footing

design thickness and footing design depth can be provided.

The building subgrades should be inspected and approved by the geotechnical engineer

-prior to the placement of grade raise fill or the stone subbase. The slab should be

supported on a 4-in. layer of KY Dense Graded Aggregate (DGA) compacted to

98 percent of the standard Proctor (ASTM D-698).
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3.4 Below Grade Walls

Below grade walls should be designed to provide drainage to relieve hydrostatic pressure.
A clean, free draining granular fill (KY No. 57 stone) should be used to backfill against
below grade walls. The backfill zone should be drained using a perforated pipe at the
base of the wall. An Equivalent Hydrostatic Pressure (EHP) of 50 pef may be used to
design below grade walls. A unit weight of 130 pcf should be used for the granular
backfiil.

3.5 Pavements

New pavement areas should be inspected by the geotechnical engineer to determine the
suitability of the subgrade and to provide recommendations for stabilization if necessary.
Assuming proper subgrade preparation, a California Bearing Ratio (CBR) value of 5 is
recommended. This value applies for both undisturbed soil and the stone subbase that is
stable under a proofroll. and for soil that is recompacted to at least 95 percent of the

standard Proctor maximum dry density.

The following asphalt pavement section is recommended for areas that will be limited to

automobiles and light trucks:

Automobile and Light Truck Areas 1.0 in. asphalt concrete surface
2.0 in. asphalt concrete base
4.0 in. KY DGA limestone

4.0 in. 4-Minus or Surge limestone

Areas that may experience heavier loading conditions should be provided with the

following pavement section.

Heavy Truck Areas 1.0 in, asphalt concrete surface
3.0 in. asphalt concrete base
4.01in. KY DGA
6.0 in 4-Minus or Surge limestone
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4.0 CONSTRUCTION RECOMMENDATIONS

Variations in subsurface conditions should be expected during construction.
It is therefore recommended that the geotechnical engineer be retained by the Owner to
review the soils-related phases of the project and to correlate the test data with the soil

conditions that are encountered during construction.

4.1 Subgrade Preparation

Prior to construction or the placement of new engineered fill or stone subbase,
the exposed subgrade should be evaluated by the project geotechnical engineer.
The existing subgrade should be carefully inspected by proofrolling with a loaded dump
truck prior to the placement of fill to identify soft areas. Any soft areas identified by the
proofroll would be undercut and stabilized with crushed stone. The contractor should
exercise discretion when selecting equipment sizes and also control surface water while
the subgrade soils are exposed. The severity of this potential problem depends to a great

extent on the weather conditions during construction.

4.2 Engineered Fill

Engineered fill should be placed on a prepared subgrade that has been inspected and
approved by the project geotechnical engineer. The inspection would include proofrolling
of the exposed subgrade with a loaded pan or other suitable rubber-tired piece of
equipment. If unsuitable material is disclosed, an appropriate remedial measure would be
recommended by the geotechnical engineer at that time. Engineered fill placement and
compaction operations should be monitored by the geotechnical engineer or his
representative. Field density tests should be performed on each lifi as necessary to insure
that the specified compaction is being achieved. Soil fill placed in the proposed building
area should be compacted to at least 98 percent of the standard Proctor maximum dry
density (ASTM D-698). Fill placed in the paved areas should be compacled 1o

95 percent, and fill placed in green areas to 90 percent.
.43 Foundation Excavations

All foundation excavations should be evaluated by the geotechnical engineer or his

representative 1o insure adequate foundation support. All concrete for foundations should

be poured the same day the excavation is made.

Page 4




Appendix

Historical Aerial Photographs
Summary of Test Pits
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10410 Old Preston Hwy.
High Gates
21-077

Test Pit #1

0"to 7" Topsoil with roots

77t0 187 Silty Clay; moist; firm; brown; silty

187 Limestone; shelf rock; Possible Karst Activity Near-By
Refusal at 1 ft. 6 in.

Test Pit #2

0”t04”  Topsoil with heavy roots

4" to 31" Silty Clay, moist; firm; brown,; silty with trace rock fragments and roots
3 Limestone; Surface Rock Outcrop

Refusal at 2 ft. 7 in.

Test Pit #3

0”7 t0 10"  Topsoil with roots to 187

107 to 36" Silty Clay; moist; firm; brown; silty
36" to 96" Silty Clay; moist; firm; red brown
Terminated at 8 ft.

Test Pit #4

0”to 147 Topsoil with heavy roots

14" to 36"  Silty Clay; moist; firm; brown,; silty

36" 10 84"  Silty Clay; moist; firm; red brown with gray
847 Limestone

Refusal at 7 ft.

Test Pit #5

0" to 4"  Topsoil (minimal)

47 to 36"  Silty Clay; very moist; firm; brown; very silty
367 10 76" Silty Clay; moist; firm; red brown

76 Limestone; Karst Activity Near-By

Refusal at 6 ft. 4 in.

Test Pit #6

07 to 12" Topsoil with roots
12”10 36" Silty Clay; very moist: firm; brown; very silty

36" 10 66 Silty Clay; moist; firm; red brown with gray; trace limestone floaterat 4 ft. =

66" Limestone
Refusal at 5 1. 6 in.




Test Pit #7

0”to 10”  Topsoil with roots

107 to 24" Silty Clay: very moist; firm; brown; silty
247 to 487 Siity Clay; moist; firm; red brown with gray
48" Limestone

Refusal at 4 ft,

Test Pit #8

0”to 10”  Topsoil with roots

107 to 30" Silty Clay; dry/moist; firm; tan brown; silty with trace roots
307 to 827 Silty Clay; moist; firm; red brown

82 Limestone

Refusal at 6 ft. 10 in,

Test Pit #9

0”to 127  Topsoil with roots
12" to 84" Silty Clay; moist; firm; red brown; silty
Terminated at 7 ft.




Asher Engineering, Inc.
Environmental & Engineering Consulting

January 15, 2022

Mr. Brent Hackworth
brent@highgates.com

Re:  Proposed Old Preston Highway Apartments
10410 and 10414 Old Preston Hwy

On January 15, 2022 Asher Engineering visited the referenced site to interview the residents and inspect
the backyards of seven neighboring properties for possible karst activity and sinkholes.

The properties visited were: 4600, 4602, 4604, and 4606 Walden Dr., and 10310, 10400,

10412 Old Preston Highway. We spoke with residents at 4600, 4604, and 4606 Walden Drive.

No one was available for interview at the other properties at the time of our site visit.

Inspection of the depressed areas at the neighboring properties confirmed these areas are indeed sinkholes.
We noted that the sinkholes at the backyards at 4602, 4604, and 4606 Walden Drive, and the sinkholes at
10310 and 10400 Old Preston Highway extend into the subject site. We also noted a sinkhole on the
subject site just south of 4602 Walden Drive.

Sinkholes are formed by the dissolution of the underlying limestone bedrock. Depressions in the ground
surface can develop when bedrock surfaces dissolve over years of water migrating thru the area.

The dissolved rock may leave a void space, or the void may be replaced by soft redeposited soil.

Over time, the weight of the soil subsides over the void or soft soil, leaving a visible depression in the
ground surface. A review of geographic maps revealed that the site is underlain by the Louisville
Limestone formation. This formation is susceptible to karst activity and sinkhole formation.

The subject property is suitable for development with the apartment buildings and pavement areas,
provided the site is inspected by a geotechnical engineer during the sitework, bldg, and road construction.
This inspection would include a visual observation of the soil subgrade after the site has been stripped of
grass and topsoil. A proofroll with a loaded dump truck would be conducted to identify any soft areas in
the soil subgrade. Test pits with a backhoe or excavator may also be conducted to inspect any soft
subgrade areas identified by the visual inspection and proofroll. If depressed areas and/or sinkholes are
identified at the time of the construction inspection, recommendations for stabilizing the sinkholes would
be provided on site. While there is some variation in the methods to stabilize sinkholes, the repair would
generally be as follows: The sinkhole area would be cleaned of all soft soil down to bedrock.

The excavation would be draped with a nonwoven geotextile fabric in the bottom and sides, and the area
backfilled with crushed limestone. The geotextile fabric would then be placed over the crushed limestone,
and the area backfilled with compacted soil up to finish grade. Any sinkholes that extend over property
lines must be repaired on both properties to insure complete stabilization of the sinkhole area.

The Highgates Group has retained Asher Engineering to provide Construction Testing and Inspection
during the sitework and building construction for the project. In addition to our normal inspections,
we will include monitoring of the adjacent properties to confirm that the construction activities are not
impacting the neighboring sites.

o L 1]
Sincerely, ‘@\\\\"‘“o; K At
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Richard A. Linker, P.E. g +~E
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Old Preston Highway Apartments Asher Engineering, Inc.
10410 and 10414 Old Preston Hwy Project No.: 21-147
Louisville, KY Photo Date February 2018
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Table 2. Peak Hour Level of Service
AM. P.M.
S N . 2021 | 2024 | 2024 | 2021 | 2024 | 2024
P pproac Existing | No Build | Build | Existing | No Build | Build
: Old Preston at Maple Spring Drive
A
Maple Spring Drive Westbound 8A7 8A7 BAB BAB BAB g4
Qld Preston Southbound 7A2 7A2 7A3 7A2 7A2 7A3
Qid Preston at Entrance
Entrance Eastbound EAB 5A9
Old Preston Northbound (teft) .;“3 7A4
c c c ) i) D
Preston Highway at Cooper Chapel Road 206 28.2 2085 | 438 286 388
_ E E E E E E
Commerce Crossings Eastbound 592 | 560 |se4al 776 | 775 |775
D 3) D E E E
Coaper Chapei Road Westbound 43.1 412 423!} 603 603 | 60.5
. c (& & B C c
Preston Highway Northbound 256 | 253 |254| 527 256 | 259
) c C C S C c
Preston Highway Southbound %5 | 254 |255| 2014 | 204 202
f Preston Highway at Interchange Drive 7A4 2: 8 2: 7 1 : a 3: 5 43 4
| ) E E E E E E
‘ trterchange Drive Eastbound 726 | 748 |741] 750 | 745 |754
F F E F E E
Entrance Westbound 87.9 682 |682] 848 791 | 79.1
: A ) c A c C
Preston Highway Northbound 41 175 | 212] ss 301 | 306
) A T T B [5) D
Preston Highway Solthbound 59 26 |238| 192 | 364 |374
E Key: Level of Service, Delay in seconds per vehicle
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LOJIC Zoning Map

Aerial photographs of the site and surrounding
area

Ground level photographs of the site and
surrounding area

Development Plan and Geotechnical/Karst report
Building elevations

Traffic Study

Statement of Compliance filed with the original
zone change application with all applicable Goals of
the 2040 Plan

Proposed findings of fact pertaining to compliance
with the 2040 Plan
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Adjacent properties south and north of site
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Looking north af : y Preston Hwy and Interchange Drive.
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Looking north at entrance to Old Preston Hwy. from Preston Hwy and Interchange Drive.
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Asher'Engi?eering, Inc.

Euviromr;rema! & ﬁngineering Consulting
January; 15, 2022

Mr. Brint Hackwbrth

bmnt(f‘_@‘ighgases.;;:mn

R i’roposed DId Preston Highway Apartments
10410 and 10414 Old Preston Hwy

. ) ‘ LoOn Jangary 15, 2022 Asher Engincering visitod the referenced site to inserview the residents and inspect
E ) [ the backyaeds of $even neighboring properties for possible karst activity and sinkholes.

5 i The praperties vidited were: 4609, 4602, 4604, and 4606 Walden Dr., and 10310, 10400,

¥ 10412 O1d Prestoh Highway, We spoke with residents at 4600, 4604, and 4606 Walden Drive.

No onelwas available for interview at the other properties ot the time of sur site visit

| inspec:F\ of the Bepressed areas at the neighbaring properties confiemed these areas are indeed sinkholes,

‘} . We noted that thel sinkholes a1 1he backyards a1 4602, 4604, and 45606 Walden Drive. and the sinkholes at
[' 10310 qnd 1040004 Preston Highwaty extend into the subject site. We aiso noted a sinkhole on the
subject isite just sputh of 4602 Walden Drive.

¢ : Sinkholes are formed by the dissolution of the underlying limestone bedrock. Depressions in the ground
surface can develbp when bedrock surfaces dissolve over years of water migrating thrt the area.

; : The dissotved rodk may leave a void space, or the void may be replaced by soft redeposited 504l

H i Over time, the weight of the soil subsides over the void or soft soil, leaving a visible depression in the

! ground surface. A review of geographic maps revealed that the site is underlain by the Louisville

) ' Limestons formation. This formation is susceptible to karst activity and sinkhole formation.

The subject propérty is suitable for development with the apartment buildings and pavement areas,
i provided the site s inspected by a gootechnical engineer during the sitework, bidg. and road construction.
1 This inspection would include & visual observation of the soil subgrade after the site hns been stripped of
grass and topsoil] A proofroll with s loaded dump truck would be conducted to idemify any soft areas in
the soil subgrade] Test pits with a backhoe or excavator muy ulso be conducted 10 inspect any soft
stibprade areas identified by the visual inspection and proofroll. If depressed areas and/or sinkholes are
| identified ot the tme of the construction inspeetion, recommendations for stabilizing the sinkholes would
A be provided on site. While there s some variation in the methods to stabilize sinkholes, the repair would
It Lo : wenerally be as Fiflows: The sinkhole aren would be cleaned of alf soft soil down to bedrock.
[ The exgavation would be draped with a nonwoven geotextife fabric in the bottor and sides. and the area
b backfilled with chashed limestone, The geotextile fabric would then be placed over the crushed limestone.
and the area backfitled with compacted soil up to finish grade. Any sinkholes that extend oves propetty
lines tnust be rephired on both properties to insure complew stabilization of the sinkhole arca.
The Highgates Group has rewined Asher Engineering to provide Construction Testing and Inspection

B : during the sitewdrk and building construction for the project. In addition to owr normal inspections.
BN I BT P e will inciud ioting of the adj properties to confirm that the construetion activities are not
impactjng the nejghboring sites.

By T-Eiai‘-i%iﬁl SE X SRR ! .
! o i Sincerely,

‘ Bkl L

Richard A. Linkdr, P.E,

e

: PP vopell
T = e
{031 % Flogd Street o Louisville. Kentucky 40207 » Office; {302) 389-0073 aflmrlm@%w *
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OKOLONA FIRE PROTECTION DISTRICT
Mork $, Little, Fire Chiaf
850 Preston Highwiry
Louisville, Kentucky 40219
Phune {502} 9845111 Fax (502)968-8388
i ckolonafire.omn

To:  Allison Hicks -Mindel Scolt

From: Major Frankie Nalley

Date: /2172022

RE: 104410 and 10414 Otd Preston Hwy

After meeting at the site today and seeing the proposed site plan for the
apartments going in at 10410 and 10414 Old Preston Hwy. The Okolona Fire
Department Is good with the plans showing the access for 10412 Oid Preston Hwy
property connecting into the apartment complex. No saparate access is needed for the
address of 10412 Preston Hwy.

Fire Marshal
Major Frankie Naliey
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Table 2. Peak Hour Level of Service

AM. P.M.
R 2001 | 2024 ] 20241 2021 | 2024 | 2024
Approac Existing | No Build | Build | Existing | No Buiid | Build
Oid Preston at Maple Spring Drive
Mapie Spring Drive Westbound BAT BA“I BAB BAB BAB 9A1
Cld Preston Southbound 7A2 7A2 7A3 7A2 7A2 7A3
Old Preston at Entrance
Entrance Eastbound SAB aAg
Old Preston Nerthbound (left) 7A3 7A 4
¢ < c D B i}
Preston Highway at Cooper Chapel Road 26.6 20.2 29.5 438 268.6 28.6
- E E E E E E
Commerce Crossings Eastbound 59.2 560 56.4 776 77; 5 275
D D D E E E
Cooper Chapei Road Westbound 431 42 a3l s03 | e03 |e0s
) c C < 5] & C
Preston Highway Northbound 256 | 263 1254] s27 | 256 | 259
: C T 5] c c ¢
Preston Highway Southbound %5 | 254 |255] 291 24 | 202
Preston Highway at interchange Drive 7’:\4 2: g 2: 7 1 : 3 a: 5 43 4
. E E E E E E
Interchange Drive Eastbound 726 | 748 |7a1| 750 | 745 | 754
F E E F E E
Entrance Westbound 879 | e82 |682| 848 | 791 | 791
) A B C A € c
Preston Higtway Northbound 41 175 |212] 88 301 | 206
. A c c B D D
i Preston Highway Souithbound 5.9 »n6 |238| 192 | 364 |374

Key: Level of Service, Delay in seconds per vehicie
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Old Preston Highway
Traffic impact Study

INTRODUCTION

The development plan for apartments on Old Preston Highway shows 174 apartment units. Figure 1 displays a map
of the site. Access to the development will be on Old Preston Highway. The purpose of this study is to examine the
traffic impacts of the development upon the adjacent highway system. For this study the impact area was defined to
be the Cld Preston Highway and Maple Springs Drive and the proposed entrance. Additionally, Louisville Metro
requested analysis of the Preston Highway intersections with Commerce Crossings Drive and Interchange Drive, as
an update to the traffic impact study dated October 7, 2021.

5303 ;}[ M\\‘.
Figure 1. Site Map

EXISTING CONDITIONS

Old Preston Highway, KY 6304, is a state-maintained road with an estimated 2021 ADT of 400 vehicles per day between
Commerce Crossing Drive and Interchange Drive, as provided by the Kentucky Transportation Cabinet at station 042,
The road is a two-lane highway with ten-foot lanes, a one-foot shoulder (provided by the Kentucky Transportation
Cabinet). The speed limit is 35 mph. There are no sidewalks. The intersection with Maple Spring Drive is controlled
with a stop sign on Maple Spring Drive,

Peak hour traffic count for the intersection was obtained on Tuesday, August 24, 2021. The a.m. peak hour occurred
between 7:15 and 8:15 and the p.m. occurred between 4:45 and 5:45. Figure 2 illustrates the existing a.m. and p.m.
peak hour traffic volumes. The Preston Highway counts were made April 13, 2021. Figure 3 illustrates the Preston
Highway peak hour volumes. The Appendix contains the full count data.

Diane B. Zimmerman
Traffic Engineering, LLC. Page 2
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Old Preston Highway
Traffic Impact Study

FUTURE CONDITIONS

The project completion date is 2024. An annual growth rate of 1.0 percent was applied to the 2021 volumes on Qid
Preston Highway. Figure 4 displays the 2024 No Build peak hour volumes. For Preston Highway one half percent
annual growth in traffic was added to the 2021 volumes as well as the trip generation from the proposed Thornton’s
and Chick Fil A. The no build volumes in Figure 5 are the build volumes from the previously mention October 7, 2021
traffic impact study, plus the growth rate to arrive at 2024 from 2022.

N
AM PM

Old Preston Highway Old Preston Highway

o
h e N WD

t 2 t 19
J«k f 8  Maple Spring Drive ‘rk r 22 Maple Spring Drive

te te

-

Figure 4. 2024 No Build Peak Hour Volumes Old Preston

Diane B. Zimmerman
Traffic Engineering, LLC. Page 4
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Figure 5. 2024 No Build Peak Hour Volumes Preston Highway

TRIP GENERATION

The Institute of Transportation Engineers Trip Generation Manual, 11" Edition contains trip generation rates for a
wide range of developments. The land use of “Multi-family (Low-Rise) {220)” was reviewed and determined to be the
best match. The trip generation results are listed in Table 1. The trips were assigned to the highway network with the
percentages shown in Figure 6. Figure 7 shows the trips generated by this development and distributed throughout
the road network during the peak hours. Figures 8 and 9 display the individual turning movements for the peak hours
when the development is completed. Traffic to the north have been assigned to use Interchange Drive for analysis of

a worst-case scenario.

Hiane B, fimmerman
f

Page 5

Traffic Engineering, LLC.



Old Preston Highway
Traffic impact Study

Table 1. Peak Hour Trips Generated by Site

A.M. Peak Hour | P.M. Peak Hour

tand Use Trips | In | Out | Trips | In | Out

Multi-family (Mid-Rise) 174 units | 77 | 18] 59 85 {60} 35

QOPEs CRAaper

10% % " é

1
- @ - MOUNT Asmm‘
S/ VI

Figure 6. Trip Distribution Percentages

Jtane B, Jinvmerman
Traffic Engineering, LLT. Page 6
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ANALYSIS

The qualitative measure of operation for a roadway facility or intersection is evaluated by assigning a “Level of
Service”. Level of Service is a ranking scale from A through F, “A” is the best operating condition and “F” is the worst.
Level of Service results depend upon the facility that is analyzed. In this case, the Level of Service is based upon the

totat delay experienced for lanes at stop-controlled intersections.

To evaluate the impact of the proposed development, the vehicle delays at the intersections were determined using
procedures detailed in the Highway Capacity Manual, 6™ edition. Future delays and Level of Service were determined
for the intersections using the HCS Streets {version 7.9.5} software. The delays and Level of Service are summarized

in Table 2.

Bisne B, Zimmerman

Table 2. Peak Hour Level of Service

AM. P.M.
A h 2021 2024 | 2024 | 2021 2024 | 2024
pproac Existing | No Build | Build | Existing | No Build | Build
Old Preston at Maple Spring Drive
. . A A A A A A
Maple Spring Drive Westbound 8.7 8.7 8.8 8.8 8.8 9.1
A A A A A A
Old Preston Southbound 72 79 73 79 79 73
Old Preston at Entrance
A A
Entrance Eastbound 8.8 8.9
Old Preston Northbound (left) A A
esto 7.3 7.4
. c c Cc D D D
Preston Highway at Cooper Chapel Road 20.6 20.2 205 43.6 26.6 36.6
. E E E E E E
Commerce Crossings Eastbound 59.2 56.0 56.4 77.6 77.5 27 5
D D D E E E
Cooper Chapel Road Westbound 431 412 423 60.3 60.3 60.5
. C cC C D C C
Preston Highway Northbound 256 | 253 | 254 | 527 | 256 | 259
. C c C Cc C C
Preston Highway Southbound 255 | 254 |255| 201 | 294 |292
. . A Cc Cc B D D
Preston Highway at Interchange Drive 74 258 28.7 19.3 395 40.4
. E E E E E E
Interchange Drive Eastbound 796 74.8 741 75.0 745 75 4
F F E F E E
Entrance Westbound | B 87.9 68.2 68.2 84.8 79.1 79.1
. A B C A C C
Preston Highway Northbound 41 175 2.2 8.8 30.1 306
o 4—A e C & B8 D D
Preston Highway Southbound 59 296 238 19.2 36.4 37.4

Key: Level of Service, Delay in seconds per vehicle

Traffic Engineering, 11C.
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Traffic Impact Study

The entrance was evaluated for turn lanes using the Kentucky Transportation Cabinet Highway Design Guidance
Manual dated July, 2020. The volume warrant is not met for turn lanes at the entrance.

CONCLUSIONS

Based upon the volume of traffic generated by the development and the amount of traffic forecasted for the year
2024 there will be a slight impact to the existing highway network. No improvements are needed to the roadway
network to mitigate the impact.

Diane B, Zimmerman
Trafiic Engineering, LLC, Page 10
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APPENDIX
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Traffic Counts

Marr Traffic

Classified Turn Movement Count || All vehicles DATA COLLECTION

lefferson County, KY www.marrtraffic.com
Site1ofl1 Date Weather
Qle Preston Hwy (South) Tuesday, August 24, 2021 Fair
Old Preston Hwy (North) 8TF
Lat/iong
Maple Spring Dr 38.099733°, -85.671889°

0704 - 0900 {Weekday 2h Session) [08-24-2021)

Al vehicles

- Salithbound 0
[North}

SOV W esthionnd 1
Maple $pring Dr

Right {u-Tur
; C)

0700 - 0715

wir |00

10800+ 0815
0815 - 0830
0830 - 0845

HOlO G

Approach %

24.24 | 75.76 | 0.GO -
I intersection % [1538 ] 48.08] 0.00 [ 63.46] 152 119,23 [ 000 f2115
Fo50] 055:] D00 ] 0.:63] 0.00 ] 0.38 } 050 1ps0:] :0.00 ] 0.80 ] 0.813]
1500 - 1800 [Weekday 2h Sesslan) {08-24-2021)
Al vehicles
Northbound nd botnd
{South} {North Mapie Spring Br

ToR ]

- hnu “Right fU-Turn} “App § int
1.4 971,55 1, :

1600 - 1615
1615 - 1630
1630 - 1645

2
o
&
2

1745 - 1800

; a0
Approach % 58.54 | 41.46 15.91 { 84.00 000 | - 49.18 50821 000 | -
Intersection % 16.44 | 11.64 | 0.00 | 2808} 4.79 | 2534 0.00 [30.14 20.55 21237 0.00 [ 4178
[ pHE et {060 [ 044 000 ] 0.53 § 0.63 | 0,68 [F0.06°]0.75 | 0.86 ] 0751 000 [ 075§ 089 |

Diane 8, Zimmerman
Traffic Engineering, LLC. Page 12



Old Preston Highway
Traffic Impact Study

Marr Traffic

DATACOLLECTION

waww.marrtratfic.com

Classified Turn Movement Count ] ] All vehicles

Preston Highway, KY

Site1of3 Date Waather
KY-61 Preston Hwy (South) Tuesday, April 13, 2021 Cloudy
KY-61 Preston Hwy (North) 61°F

Lommerce Crossings Br
Looper Chapel Rd

Lat/Long
38,103518°, -85.672625°

0700 - 0900 {Weekday 2h Sesslon) {13-04-2021)

All vehicles

v Westhound
Looper Chape! Rd

U Easthound )
Commerce Crossmgs br

. Sauthbound ..
KY- 61 Preston Hwy (North}

R 1 1T TTELE,
KY 61 Preston va (South)
it

0815 - 0830 6
0830 - 0845 4

o
©
QIOJCiO

[ intersection % 072 Iss 93 | a1 i 0.00 | 3997 590 12318 | 1L 29[ .03 {4022

b “PHE ;085 090 b ose o

0,70 0.87 | '0.86 § 0.00:| 0.8 )093

1600 - 1800 {Weekday 2h Session] {13-04-2021)
Adl vehicles

i NGrthbound -
KY 61 Prestoﬂ Hwy IScuth)

CSouthbound -

: ke - Easthound
KY- 61 Prestan Hw‘f (North}

Commerce Crossings Dr
S Thed | Righ

. Westbound
Cooper Chape! Rd

1500- 1615
1615- 1630
- 1630~ 1645

261

1730 - 1745
1745 1800

7713113341 5.53 | 0.00 - 34.27 | 2.24 | 63.41| D08 |

25 37 5843

Agproath % 0.80 | 83.85 | 35.31| 0.04 | - 506 ] 014 [ -

{ Intersection %

0.22 {2353] 430 | 0.01 | 28.07

12.51 [ 35.07 | 2.59 | 007 | 51.24

617 | 1.07 | 0.76 | 0.00 | 8.00

235 | 0.28 | 8.05 | 0.61 | 12.69

L. PHE..:

0.69 | 094 | 094 | 025 | 0.94

0.86 | 090 | 071 § 038 § 032

073} 069 [ 068 [ oo | n72

093 | 0.63 1. ooc fo.25 | 084

Dans

Traffiz Engineering,

B Jimmerman

LLc

Page 13



Old Preston Highway
Traffic Impact Study

Classified Turn Movement Count | | Alf vehicles

Marr Traffic
DATALCOLLECTION

Preston Highway, KY

Site2of3

KY-61 Preston Hwy (South)
KY-61 Preston Hwy (North)
Qid Prestan Hwy

tocal Re

www marrtrafficcom

Date Weather
Tuesday, April 13, 2021 Cloudy
61°F

Lat/long

38.096348", -85.670213°

0700 - 0900 {Weekday 2h Session) {13-04-2021)
All vehicles
CNorthbound S ptibhoGnd i L T i ad et “Westhound i
KY-i 61 Prestnn Hwy (South) KY-61 Preston Hwry tNorth} Dld Preston va Local Rd

0700 - 0715

0815 0830

0830 - 0845

0845 - 0900

Approach % 0.69 {99.07 | 0.16 | D.0B - 0.12 8503 1479 0.06 -

18553 | 0.00

13.82 | 0.6 - 50,005 0.00 : 50.00 ) 0.00 -

i Intersection % 0.40 | 57.00] 005 | 0.05 | 57.53f 0.05 | 33.06] 5.75 | 0.0z | 38.88

3.03 [ 0.00 | 049 | 002 [ 356 { 002 | 0.00 { c.02 | 0.00 | 0.05

[FrrrpHE L ] 0.80 ] 0.63 ]0.957] D.60] 0.82 ] 0.00 1 080 ] 0,58 ] 0,251 0,953 0.76.] 0.00 1054 10,00 0.85F 0.25.] 0.00] .95 1 0.00 ] 0.50 ] 8.90 ]
1 i I I
1600 - 1800 (Weekday 2h Session) {13-04-2021)
Alivehicles
“Horthboant . WIMREE - Southbound 7 Easthound S Westhound o
KY- 61 Fres‘lan Hwy {South] KY- 61 Preston Hwy (North} Old Presten Hwy Local Rd
it HU-Turn] app ] Ris?n U‘Fum! App §left g 1 Right{U-Tur }-
SEATE R AT ) 428 fTomif 2 At
1600 - 1615 0 295 2 o az 15
1615 - 1630 5 288 2 ) 29 16
1630 - 1645 1 310 o o 33 17
1 i ¢ 45 13

TAT30 1745

1745 - 1800

Ex T 2450 | a0 :
Approach % 134 |96.49 | 0.24 | 0,12 | - ] 0.08 | 92.57] 7.55 1 0.05 | - [79.50] 0.00 120501 0.00 | - | 28.57] 7.14 | 64.08] 0.00 | -
Intersection % 0.41 | 35.56 | 0.08 | ©.04 | 36.10] 0.01 | 52.25] 4.27 | 0.03 ; 56.57 ] 5.66 | 0.00 | 1.46 | 0.00 | 7.12 | 0,06 | 0.01 | 0.13 | 0.00 | 0.21

| s OpHF 050 1 694 J 050 [ 0.25 ] 095 f ¢.oo [ o.e7 Jo.8s Jo.00 Joer Yoss Jooo J o2 Jeon T osa]a7s] ooo {056 000 f 058 | 0.98 |

Tigne B, Zimmerman
Traffic Engineering, LLC,

Page 14



Old Preston Highway
Traffic Impact Study

D8z

HCS Reports

Old Praston at Maple Spri

East/West Street

Maple Springs Dr

Time Anatyzed

Paak Hour Factor

Fi rientation

Project Description

Gld Preston Apt

Eastbound

Westhound

Northbound

Percant (-':r&de %}

- Right Turn Chantelzed

Median Type | Storage

Undivided

“Flow Rate, ¥ jvekh)

1%

Capacity clvehv)

s

vf¢ Ratio

043

- 95% Queue Length, Oss (veh

Control Delay (sfvehy)

87

- Approscn LS,

Approach Delay {s/veh)

Copyright © 2021 University of Florida. Al Rights Reserved,

HCS®E TWSC Version 7.8.5

Mapte AM 21xtw

Generated: 12/23/2021 138571 PM

Ciane B, Zimmerman

Traffic Engineering, LLC

Page 15




Old Preston Highway
Traffic Impact Study

intersection Old Preston at Mapie Spei

Mapie Springs Dr

AM Peak No Euild
Nonth-Sou

Peak Hour Factor
ime Period fhis

Project Description

| Ok Preston Apt

Easthound

Scwthbound

Percent Grade (%)

“Right Tum Channeiized -

Undivided

Median Type | Storage
Critics a

Base Criticat Headway (se¢)

“Critical Headway {sec) =+

B57. 4 vir el

Base Foltow-kip Headway {sec)

35 33

Folflow-Up Headway |

Apprasch Delay (s/ven)

ADproach LOS.

Capyright © 2021 University of Flarida, All Rights Reserved,

Maple AM 24 NB.xtw

HCS W TWSC Version 7.9.5 Generated: 12/23/2021 2:48:00 PM

iane B, Zmmerman
Traffic Engineering, LLC.
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Old Preston Highway
Traffic Impact Study

Oid Preston at Maple Spri

220N

Maple Springs Or

B

i Pre

AM Peak Build

Project Description

05 Preston Apt

Northbound

' Configuration

Percent Heavy Vehicles (%)

Percent Grade (%)

| Right Tum Chanrielized.

Median Type | Storage

Undivided

[ Base Critical Headway (set)

ieal Headay fsee)

Base Foltow-Up Heachwray {sec)

" FoligveUp Headi:

Flow Rate, v {veh/h)

iy, ¢ (o)

v/c Ratio

- 95% Quele Length, Qs

Contral Delay (s/veh)

Approach Delay [s/veh)

P o

Copyright © 2022 University of Florida. All Rights Reserved.

HCS % TWSC Version 7.9.5
Maple AM 24 Batw

Generated: 171272022 3:13:41 PM

Diane B, Zimmerman

Traffic Enginearing, LLC.
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Qld Preston Highway
Traffic Impact Study

[ ©Old Preston at Maple Spri

East/West Strest

Maple Springs Dr

".0id Pre

Paak Hour Factor

Ot Preston Apt

Eastbound

Approach

Northbound

Southbound

Percent Grade (%)

RahtTom Crememer ] LT

Undivided

Median Type | Storage

Base Criticat Feadway (se)

71 6.2

Base Follow-Up Headway (sec)

35 33

HCS 8 TWSC Version 7.9.5
Maple PM 21.xtw

Diane B, Zimmerman
Traffic Engineering, LLC.
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Old Preston Highway
Traffic Impact Study

[9:74

intersection

Old Preston at Maple Spri

Agency/

Date Performed

12/22/202%

East/West Street

Ve,

o5

Maple Springs Dr

Time Analyzed

Pid Peak No Buiid

ALAtD

Project Description i

Qldd Preston At

Fastbound

Northbound

Seuthbound

Percent Grade (%)

it Tum Channelized: ~

Median Type | Storage

v/¢ Ratio

55 Gl gt G o)

Cantrol Delay (s/veh)

~hpproach Uelay (57veh)

Copyright © 2023 University of Florida. All Rights Reserved.

Diane B, Zimmerman
Traffic Engineering, LLC.

HCSm2 TWSC Version 7.8.5
Maple PM 24 NBxtw

Generated: 12/23/2027 2:56:41 P
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Old Preston Highway
Traffic Impact Study

Oid Preston at Maple Spri

Maple Sprngs Dr

Peak Hour Factor
tersection Orientation MomhSouth - c 0T Analysis Time P
Project Description Ot Preston Apt

Percent Heavy Vehicies {%)
P Tiené Blocked .
Percent Gracdle (%)
“Right Tum Channelized 50
Median Type | Storage Undivided

Critie

Flow Rate, v [veh/h)
- Capacity, ¢ lveh/n)
v/c Ratio
Cantrot Delay {s/veh}
Approdct Detay (57vet)
Approach 10

Copyright © 2022 University of Florida. All Rights Reserved. HCS W TWSC Version 7.9.5
Mapie PM 24 Bxtw

0.10

Diane B. Zimmerman
Traftic Engineering, LLC.

Page 20



Old Preston Highway
Traffic Impact Study

Analyst [01:¥4 intersection i Entrance
Date Performed
T

Peak Hour Factor
e 53? o

Project Description Old Preston At

Nortibound

Percent Grade (%)

| Right Tum Channelized _ -
MedTan Type | Storage Undivided
Base Criticai Headway {s80)

- Critical Heddway [sec) 0 1
Basa Follow-Up Headway (sec)

 Follow-Up Headway a0y -

"Flow Rate, v {veh/n)
CaRaE Ge

/¢ Ratic
Control Delay (s/veh}
vl ot Sevics (L05)

Copyright © 2022 University of Florida. All flights Reserved. HCS%2 TWSC Version 7.9.5 Generated: 1/12/2022 2:16:36 PM
Ent AMotw

Diane B Zimmerman

Traffic Engineering, LLC, Page 21



Oid Preston Highway
Traffic impact Study

intersection

Etrance

' Diane B Zimm

nTraffic Engineering

1122022

Project Description

£astbound

Northhound

Percent Grade (%)

“Right Tum Channelized .

Median Type | Storage

Crtieal Headway (seg) o

Base Follow-Up Headway (sec}

Followi-Up Headway {sec}

Flow Rate, v {veh/h)

HCS % TWSC Version 7.8.5 Generated: 1/12/2022 3:17:3C PM
Ent PMoaw

Ciane B Zimmerman
Traffic Engineering, LLC

Page 22



Old Preston Highway
Traffic Impact Study

HCS7 Signalized intersection Results Summary

General information Intorsection Information
Agency Diane B. Zimmerman Traffic Engineering Duration, h 0.250
Analyst DBZ Analysis Date iJun 2, 2021 Area Type Other
Jurisdiction Time Period  |AM Peak PHF 0.91
Urban Street Preston Highway Analysis Year 12021 Analysis Perlod 1> 7:15
Intersection Cooper Chapel Road Flle Name AM 21 Preston.xus

Demand Inf
Approach Movemem
‘Demand (v ), vehvh .

 Slgiial. Iriformation
Cyde, s 1257
Offsete 0 ¢
Uncoordinated; Yes Simu!t. GapEIw
Force Made xed | Simuit. GapN/S 1

Refefence Phase

. Green 6.0 143
3.5 0.0
1Bed 130 1040

g92~,
g

Green Extens!on T‘Ime ( ge} s
Phazs Call Probability .
Max Qut Probabiliity

000 | 001 000 | 021 0.00 017

Movement Group Resul
Approach Movement

Adjusted Flow Rate { v ), vehih
Adjusted Saturation Fiow Rate (s j vehivin -0

{1403 1753 | 1856 | 1807 | 1889'| 1668 | 1686
Queue Service Time (g2}, 8 1772 21 23712377 80 11331 68
Cycle Queve Cleafance Tme {ge ) i 8 380 020 0020 93 1030 81T 5 21 1237 123780 1133 1 85
Green Ratio ( g/C) 006 0197024 10061019 028 ;005: 046 ; 0461 009 0.50 | 056
Capacity { ¢ ); vehh:, iyt 1830 e 3880 1 888 50186 1 388 L TRR T B4 4721 1 8381 202 2400 [ 885
Volume-to-Capacity Ral!o(X) 0.508;0.012 {1 0.008 ] 0.460 | 0.146 : 0.584 § 0.360: 0.560 : 0.560 1 0.756 1 0.348 ; 0.191
| Back of Queue (Q ), in (S5 thpercentiie) . = 734 1511 28 | 85 1539 19583 428 | 371 13569 1831 218211025
Back of Queue { Q ), veh/in { 95 th percentile) 28 ; 0.2 1 01 25 1 26 11029 17 1145143 63 | 84 4.0
‘Quieue Storags Ratlo ( RQ Y { 05 th percentile): - 1 0001000 L 0.:00. 1 0,00 1 0.00 1 0.00 2 0.00 1 0001 0000030 022: 1 051
Unlform Delay (& 1), s/veh 577 ;410 1363 | 576 1421 1360 5 68.0 | 244 : 244 | 582 | 188 | 13.7
Inciemental Delay a2 ), siveh R 00 0024 103104 081103 L0 B 0 0T
initlal Queue Delay (d 5 ), siveh 00 : 00 | 00 00 00 | 00 0.0 00 : 00 0.0 0.0 0.0
“Lontiol Delay [ d § siveh : 41013637800 424 0401 1888 2480251 0601 180 113
tevel of Service (LOS)

D D E D 3] E C C E B | B

Pedestrian LOS Score { LOS ' 250 c 3.28 c 257 | € 2.42 B
Bicycle LOS Scorg /LOS GR0BEL P R B A R G R A
Copyright © 2021 tinlversity of Florida. Al Righs Reserved, HOB™ Stroots Version 795 Gansrated: 123V 34448 PR

Diane B, dimmerman
Traffic Engineering, LLC. Page 23



Old Preston Highway
Traffic impact Study

General information

HCS7 Signalized Intersection Results Summary

Intersection information

Agency

Diane B. Zimmerman Traffic Engineering

Duration, h

0.250

Analyst DBZ

Analysis Date

Dec 23, 2021

Area Type

Other

Jurisdiction

Firne Period

AM Peak

PHF

0.91

Urban Street iPreston Highway

Analysis Year

2024 No Build

Analysis Period

1> 7:15

 intersection 1Cooper Chapel Road

File Name

AM 24 Preston NB.xus

Approach Movemem

S&mult‘ Gap EwW

'Max Allow Réadway {MAH ), s
Quiewe Clearance Time {ga 181

Green Extenslon Time (ge ), s

Max Out Probability

Movement Group Results

Approach Movement

Assighed Movemen

Adjusted Flow Rate { v ), veh/h

177

Adjusted Saturation Flow Rete {5, vehihiin 550

1647 1

Queue Service Time {ga), 8

3.3

6.9

Cycle Queue Glearance Time (gc),s -~

EEER

1:18.7:

89

Green Ratio { g/C )

0.06 | 0.20

048

0.54

Capacily [ ¢ ), ¥ehih © 0 oo

1oa

R

S; 2404

859

Volume-to-Capacity Ratlo { X'}

04821 0.012

0.374

0.206

Back of Queue { § ), fuin { 95 th percentile) =

70.2

48 270

223

108.3

Back of Queue { Q ), vehiin ( 85 th percentile)

28 ¢ 0.2

8.6

4.2

Queue Storage Ratlo { RQ ) { 95 th percentile) "

i2 0,00

0.00 1

50,22

0.53

Uniform Delay { d ¢ ), siveh

38.7

18.5

14.2

incremental Delay { 82 ), Siveh

00

0.2

Initiat Queue Delay (d3 ), sfveh

0.0

0.0

Control Delay { d ), ’siveh

BT

BTB

RN

1944

Level of Service (LOS)

54.8
3.3
0.0

BB.1:

E
560

mmm

AT

o

intersection Delay, siveh / LOS

292

Pedestiian LOS Scote / LOS

2,60

C

3.28

2.42

B

Biyeelosseilos T

R E

ho

T3

A

Copyright € 2081 University of Flovida, Al Bights Reserved

HEE™ Streets Yersion FEE

Generated: 1H22021 5:44:18 PM

Diane B, Zivurerman
Traffic Engineering, LIC.
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0ld Preston Highway
Traffic Impact Study

HCS7 Signalized Intersection Results Summary

General Information Irtersection Information
Agency Dlane B. Zimmerman Traffic Engineering Duration, h 0.260
Analyst 3274 Analysis Date jJan 12, 2022 Area Type Other
Jurisdiction Time Perlod  JAM Peak PHF 0.91
Urban Street Preston Highway Analysis Year 2024 Buiid Analysis Period 1> 7:15
intersection Cooper Chapel Road File Name AM 24 Preslon B.xus

P Descriptio Old P

i

 Approach Movement
Do

Reference Phase
-:Refereg‘gge‘-?aln B rerew g . - : .
Y_e§ Simult. GapE'W 1 On 'Veiilow|3.5 0.0 143 135 138 100

ncoord
FO

 Uno

Appch Movement

| Assignied Moverrien
Adjusted Flow Rate ( v ), velvh
 Adjiisted Saturation Flow Rate { 5 J, vehmvin
Queue Service Time (g2), 8

Cyble Quets Claaianca Time (gie ) 870
Green Ratlo { g/C )

224 a1 177
3311856 1800 | 1880 | 1658 1585
2181 216 79 70
121812468 079 1 140170
045 | 0.45 : 0.09 055
(31876 17813 5208 | 2441 o d08
053610538 | 0.753 | 0.373 | 0.204
64:134%3,320.3 11605 227.7. 1072
134 42
ooo 1084
243 141
61708 1 07 02
0.0 00
T 81 143

020102535006 020
Capacity (c)vehl . 0 375 1703 2191 1375
Voiume-to-Capacity Ratlo ( X)) 0.008 0,143

BackorQusus (Q 3 Win (95 th bercentiey = - 1719123 28 178 ¢
Back of Queue { Q ), veh/in { 95 th percentile) 27 | 05
Queye Storage Ratlo ( RQ (95 th percentile) - £'0.00 | 0.00 1000 |
Uniform Delay (4 + ), siveh 56.1 | 39.7
incremental Detay (@2 fsiveh o0 Soocni o ea g
Initial Queue Delay ( d 3 ), siveh 00 | 00 ; }
 Conirol Delay (d ), siveri ™ - P37 13498595
Level of Service (LOS)
Approach: Delay, siveti{LOS

Pe&estrian LOS Séoré i LOS .
Bioycle LOS Score /LOS “Loer AT ptse TRt

Lopyright © 2027 University of Florida, All Rights Reserved. HOR™ Btragts Verslon 788 Gensrated: 111272022 318112 PR

Diang B, Zimmerman
Traffic Enginesring, LLC. Page 25



Old Preston Highway
Traffic Impact Study

HCS7 Signalized Intersection Results Summary

General Information Intersection Information
Agency Diane 8, Zimmerman Traffic Enginesting Duration, h 0.250
Analyst Dz Analysis Date EJun 2,2021 Area Type Other
Jurisdiction Time Perlod  {PM Peak PHE 0.98
Urban Street Preston Highway Analysis Year 12021 Analysls Period 1> 4:45
Intersection Cooper Chapel Rd File Name  iPM 21 Preston.xus

 Approach Movement

Signal info

Cycle,

' 180 o E Reference Phase |
0. | Refefence Poinl |

Simult. Gap E/W

{ 4R

Max Aflow Headway ( MAH ), s

Quene Clearance Time (g ¢), 5.

Green Extension Time (ge ), 5

Phase Call Probability

Max Out Probability

vement Sroup Results

Approach Movement

AssignedMovement = T

Ad]usted Flow Rate { v), vetvh 381 E 435 L T

Adjusted Saluration Flow Rate { 8 ), velhiin . | 1676 1000 | 1425 1702 | 1000 | 1414.1 1697 | 1885 § 1733 § 1743, 1670 1409
Queue Service Tme { g =), 5 188 6D | 24 ¢ 1111 1.3 (173 ) 1.3 | 386 | 382 | 361 155 | 27
Cycle Queue Clearance Time (g ¢ ), s 4881 50 | 24 0 1.1 43 19730 1,3 1386 38233611 455 .27 -
Green Ratio { g/C ) 013 04810217 008 | 013 | 035 | 003 038 | 0.38 | 023 | 0.57 | 0.70
Capaclly { ¢),vehvh . =0 439 | 337 601 274 249 | 996, 57 1420 | 653.1 BO5 | 4255 . 986
Votume-to-Capacity Ratio { X ) 0.823|0.184 | 0.078 1 0,763 0.063 | 0.367 | 0.211 | 0.667 | 0.667 | 0.898 | 0424 : 0.114
Back of Queue ( Q), in (85 th percentite) -~ 71 350.2| 111.7 1 3923 | 227.6; 28.7. 1 267,31 26,9 1635550211 5932 2304 1 40.7
Back of Queue { @), veh/In ( 85 th percentile) 1341 45 1 16 | 88 | 11 102 10 [ 252 237 € 2358 | 81 14
Quene Storage Ratic { RQ.){ 96 th percentiie) - § 0.78 § 0.26 § 0.31 £ 0,67 1 0,05 | 0.74:1 0.06 1053 : 0501 1.08.:.023 ] 020
Uniform Delay { d « ), siveh 7621629 {5701 B12 | 692 (434 [ 8751 407 [ 485 671 | 112 | 48
incremental Delay {dz), siveh oy 8510400 010 671020 040 080 22 48.1:04:; 03102
tnitial Queue Delay(d:), siveh 00 ;00 {00 00 | 00 OO0 | CD | 00 | 00 | OCG | 00 | 00
Control Delay { @), siveh. 9270833 167,10 8791603 437 BB I 510533 765 116 60
Level of Service {LOS) F £ E F E D F B D £ B A
,Appmacnﬁelajs}ganﬂﬂﬁ ; = :.;:‘%.--._.;‘{‘.- :
Ime

Pedeslrian LOS Score /1.0S 275 C 2.99 C 2.42 B
Blcycle LOS Score 7LOS - 426 A CE AT CUALIEOABR B

Copyright © 2021 University of Florida, All Bights Reserved,

HOL™ Streets Version 7.9.8

Generated: 1HAUHEE 35003 PM

Diane B, Zimmerman
Traffic Engineering, LEC.
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Old Preston Highway
Traffic impact Study

5 HCS? Signalized Intersection Results Summary

Generat Information Intersection information
Agency §Dlane B, Zimmerman Traffic Enginesring Duration, h 0.250
Analyst DBZ Analysis Date iDec 23, 2021 Area Type Other
Jurlsdiction Time Period  PM Peak PHF 0.98
Urban Street Preston Highway Analysis Year {2024 No Build Analysis Period 11> 4:45
Intersection Cooper Chapet Rd File Name §PM 24 NB Preston.xus

 lemand Information
Apprcach Movement

Reference Phase

_ [Refererice Point” | End.
Simuit, Gap EW
Simult. GapN/S

Adjusted Flow Raie(v) vehm
| Adjusted Saturation Flow Rate { £ ), ven/hi 6751 19001 1425 | 1702 | 190011414 0 1697 1 1885 11728 1743 | 1870 | 1409
Queue Service Time { g s}, s 19.2: 651 1 24 1 1M19 1 13 1757 12 12652238 367 1 163 ¢ 28
Cyle Quens Cleaance TIe (ge s i 08 B B 918 (80 1708 2040 1952 1038 1 367 183128,
Green Ratio { g/C) 018 {02% 1 009! 013103687003 ]037:037 5 023! 057 : 0.70
- Copacity {'¢); vehih S 33471508, 0200 ¢ 24q 4008 57113098 840 © 8157 4230 1 984
Volume-to-Capacity Ratio(x ) 0.18910.078:0.75110.063 10.369:0.192 1 0.640{ 0.6840 1 0.889 : 0435 .18
| Brack of Queue ( Q ). ffin ( 95 th percantile) - | 354.8 1 11381 394 | 240.1| 288 [259.5] 24.5 1307.6 /2625 | 603.3 | 238.6 1 42.1
Back of Queue ( Q ), vehiin { 95 th percentile} 136 486 18 9.3 11 ;1031 09 {122 105 ¢ 239 | 94 1.5
 Clugle Storage Ratio (RQ Y95 th ';ig‘éfcéniile}'.':l_gi'b.?'s.' 025 7031 1080 005 {074 008 026 L0228 11001 0.247 1 0.2
Unlform Detfay ( d 1), s/iveh 760 632 (5721808690 429 875237 12131 668 116 ; 49
‘ncremental Delay (a2 sivel s v or s 8B D4 LD EBA | 02 L 04 04 R 3R 00008102
Initial Queue Delay { d 1), siveh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ap 0.0
ControlDelay { d ), sivehi : 31673 BZA 00 1433 U870 1252 245 TR D20 LeT
Level of Service (1.OS} E F (
CAohrgsach Delay, siveh 1 £0S o B
Intersection Delay, siveh / LOS

0

Pedestian LOS Score / LOS 2.75 < 2.88 c 2.59 . c 242 B8
' Bicycle LOS Scorg LOS - Srhmemiene g B BN SR B0 PR B R 30 e R Bl B0 e g

chyngh% £ 3a4 Unaver;iw of Florida, Al Rights Reservad. HMCS™ Seraets Varsion 788 Genarated: 12/24/2021 3:60:03 PM

"is'm@B Zsm“‘l FIMEN
Traffic Engineering, LI Page 27



Oid Preston Highway
Traffic impact Study

HCS7 Slignalized Intersection Results Summary

General Information Iintersection Information
Agency Diane B. Zimmerman Traffic Engineering Duration, h 0.250
Analysl DBz Analysis Date EJan 12, 2022 Area Type Other
Jurisdiction Time Period  |PM Peak PHF 0.98
Urban Street Preston Highway Analysis Year {2024 Bulld Analysis Perlod 1> 4:45
Intersection Cooper Chapel Rd File Name PM 24 B Preston.xus

O

Reference Phase
i Reference Point | En
Simult. Gap EW

Case Number
Phase Duraﬁon s

Appmach Movemem
Asslgned Movement . AT B AR s a2 12 8 s
Adjusted Flow Rate ( v), vehin 67 | 47 1 236} 15 [ 3717 11 [ 900 : 413 1 733 | 1881 | 114
Adjusted Satumation Flow Rate { s ), vehihfin, ¢ 1875 19007 1425 1702 1 1900 4414 16071 4885 1 1730 | 1743 1870 | 1400
Queus Service Time (=), $ 182 85 § 24 1122 13 [ 1750 1.1 [ 267 | 243 § 367 | 168 | 28
Cycle Queve Clearance Time { g¢),s - =2 99,2 15560 24 £ 1221 508 4 A6 2 1102571 24.3¢ 36,71 1681 28
Green Ratic { g/C) 0431017 1 0217 009043 036 0.03 ] 0.37 | 037 | 0.23 | 057 | 0.70
Capacity{ ¢}, velvh =20 s ) 446 | 331 | 691 | 2971 244 4 1008 57 13877 6417 ‘B15. | 4229 984
Volume-to-Capacity Ratio { X)) 082610204 | 00797 0.784 | 0.063 [ 0.360 . 0.181! 0,644 0.646 | 0.808 | 0.445 | 0.116
Back of Queue ( @ ), itn { 95 th percentiie) Ha54.8]121,71 395 24467 286 12508 243 1314526561 603,53 2432 1 422
Back of Queue ( Q ), veh/in ( 95 th percentile) 136, 49 : 16 | 95 | 11 | 103 09 {125 108 | 236 96 | 15
Quietie Storags Ratio (AQ ) (85 thpercentile) 1 0.76 1 027 1 032 1 0611 0.051074 1 0.06 1 0.26 1 022 1 1401 0.24 ! 0.21
Uniform Delay { d 1 ), siveh 760 626 | 575 1 BOG | 680 1 420 F B75 | 241 | 216 } 669 | 117 | 49
incremental Delay {dz), shveh - ool 860 040015 B85 02 04 04195 33100 037 02
initial Queue Detay(da)s!veh 00 00 [ 00} 00| 00 00 i OO | 0O | 0.0 § 00 | 0.0 | 0O
Control Delay (d ), siveh T B25 | 64415708 B7.1 | 894 | 4831 BI.9 1 256 249 ] 7656 120 5.1
Level of Service (LOS)
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information
Agency Diane B. Zimmerman Traffic Engineering Duration, i 0.250
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HCS?7 Signalized Intersection Results Summary

General Information Intersection information
Agency IDiane B. Zimmerman Traffic Engineering Duration, h 0.250
Analyst DBz Analysis Date (Dec 23, 2021 Area Type Other
Jurisdiction Time Perlod  {AM Peak PHF 0.80
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General information

HCS7 Signalized Intersection Results Summary

intersection Information

Agency

Diane B. Zimmerman Traffic Engineering
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‘General Information

HCS7 Signatized tntersection Results Summary

Intersection information

Agency

Diane B. Zimmerman Traffic Engineeting
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Genera! information

HCS7? Signalized Intersection Resuits Summary

Intersection information

Agency

Diane B. Zimmerman Traffic Engineering
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HCS7? Signalized intersection Resuits Summary

Genersl informetion Intersection Information
Agency EDiane B, Zimmerman Traffic Engineering Duration, h 0.250
Analyst IDBZ Analysis Date {dan 12, 2022 Area Type Other
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Old Preston Highway
Traffic Impact Study

INTRODUCTION

The development plan for apartments on Old Preston Highway shows 174 apartment units. Figure 1 displays a map
of the site. Access to the development will be on Old Preston Highway. The purpose of this study is to examine the
traffic impacts of the development upon the adjacent highway system. For this study the impact area was defined to
be the Old Preston Highway and Maple Springs Drive and the proposed entrance. Additionalily, Louisville Metro
requested analysis of the Preston Highway intersections with Commerce Crossings Drive and Interchange Drive, as
an update to the traffic impact study dated October 7, 2021.

G,

7 e

Figure 1. Site Map

EXISTING CONDITIONS

Old Preston Highway, KY 6304, is a state-maintained road with an estimated 2021 ADT of 400 vehicles per day between
Commerce Crossing Drive and Interchange Drive, as provided by the Kentucky Transportation Cabinet at station 042.
The road is a two-lane highway with ten-foot lanes, a one-foot shoulder (provided by the Kentucky Transportation
Cabinet). The speed limit is 35 mph. There are no sidewalks. The intersection with Maple Spring Drive is controlled
with a stop sign on Maple Spring Drive.

Peak hour traffic count for the intersection was obtained on Tuesday, August 24, 2021, The a.m. peak hour occurred
between 7:15 and 8:15 and the p.m. occurred between 4:45 and 5:45. Figure 2 illustrates the existing a.m. and p.m.
peak hour traffic volumes. The Preston Highway counts were made April 13, 2021. Figure 3 illustrates the Preston
Highway peak hour volumes. The Appendix contains the full count data.
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FUTURE CONDITIONS

The project completion date is 2024. An annual growth rate of 1.0 percent was applied to the 2021 volumes on Oid
Preston Highway. Figure 4 displays the 2024 No Build peak hour volumes. For Preston Highway one half percent
annual growth in traffic was added to the 2021 volumes as well as the trip generation from the proposed Thornton's
and Chick Fil A. The no build volumes in Figure 5 are the build volumes from the previously mention October 7, 2021
traffic impact study, plus the growth rate to arrive at 2024 from 2022.

N
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Old Preston Highway Old Preston Highway
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te ter

Figure 4. 2024 No Build Peak Hour Volumes Old Preston
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Figure 5. 2024 No Build Peak Hour Volumes Preston Mighway

TRIP GENERATION

The Institute of Transportation Engineers Trip Generation Manual, 11™ Edition contains trip generation rates for a
wide range of developments. The land use of “Multi-family {Low-Rise} (220)" was reviewed and determined to be the
best match. The trip generation results are listed in Table 1. The trips were assigned to the highway network with the
percentages shown in Figure 6. Figure 7 shows the trips generated by this development and distributed throughout
the road network during the peak hours. Figures 8 and 9 display the individual turning movements for the peak hours
when the development is completed.
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Table 1. Peak Hour Trips Generated by Site

A.M. Peak Hour

P.M. Peak Hour

Land Use

Trips

In

Qut

Trips

In

Out

Multi-family {Mid-Rise) 174 units

77

18

59

95

60

35

Figure 6. Trip Distribution Percentages
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Traffic Engineering, LLC.
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Figure 7. Peak Hour Trips Generated by Site

Digne B, Zimmerman
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© Figure 8. 2025 Build Peak Hour Volumes
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ANALYSIS

The qualitative measure of operation for a roadway facility or intersection is evaluated by assigning a “Level of
Service”. Level of Service is a ranking scale from A through F, "A” is the best operating condition and “F” is the worst,
Level of Service results depend upon the facility that is analyzed. In this case, the Level of Service is based upon the
total delay experienced for lanes at stop-controlled intersections.

To evaluate the impact of the proposed development, the vehicle delays at the intersections were determined using
procedures detailed in the Highway Capacity Manual, 6™ edition. Future delays and Level of Service were determined

for the intersections using the HCS Streets (version 7.9.5) software. The delays and Level of Service are summarized

in Table 2.

Table 2. Peak Hour Level of Service

AM. P.M.
Approach 2021 2024 | 20241 2021 2024 | 2024
PP Existing | No Build | Build | Existing | No Build | Build
Old Preston at Maple Spring Drive
. i A A A A A A
Mapie Spring Drive Westbound 8.7 8.7 9.0 8.8 8.8 93
A A A A A A
Old Preston Southbound 79 72 74 79 79 71
Old Preston at Entrance
A A
Entrance Eastbound 9.0 9.3
Old Preston Northbound {left) A A
7.3 7.4
. Cc C C D D D
Preston Highway at Cooper Chapel Road 29.6 20.2 20.2 436 26.6 371
. E E E E E E
Commerce Crossings Eastbound 592 560 58 1 776 775 76.9
D D D E E E
Cooper Chapel Road Westbound 431 | 412 |420| 603 | 603 | 606
, C C C D C C
Preston Highway Northbound 256 | 253 |259| 527 | 256 | 258
. C C C C C C
Preston Highway Southbound 255 | 254 | 259 | 201 | 204 | 298
. . A c c B D D
Preston Highway at Interchange Drive 74 258 26.0 193 19.5 401
, E E E E E E
Interchange Drive Eastbound 726 74.8 748 750 74 5 74.5
F F E F E E
Entrance Westbound 879 | 682 |e682| 848 | 794 | 791
. A B B A C C
Preston Highway Northbound 41 175 18.0 88 301 30.6
. : A C C B Dot D
Preston Highway Southbound 59 226 295 19.2 36.4 37.2

Key: Level of Service, Delay in seconds per vehicle

Diane B, Zimmerman

Traffic Erginesring, LLC,

Page 9
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The entrance was evaluated for turn lanes using the Kentucky Transportation Cabinet Highway Design Guidance
Manual dated July, 2020, The volume warrant is not met for turn lanes at the entrance.

CONCLUSIONS

Based upon the volume of traffic generated by the development and the amount of traffic forecasted for the year
2024 there will be a slight impact to the existing highway network. No improvements are needed to the roadway
network to mitigate the impact.

Cizgne B, Zimmerman
Traffic Engineering, LLC. Page 10



Old Preston Highway
Traffic Impact Study

APPENDIX

Dizne B, Iimmearman
Traffic Enginsering, LLC,
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Traffic Counts

Classified Turn Movement Count | | All vehicles

Marr Traffic

DATA COLLECTION

sefferson County, KY

Site 1 0f 1

Old Presten Hwy (South}
Old Preston Hwy (North}

Maple Spring Dr

0700 - 0990 (Weekday 2h lon) {08-24-2021)

Date
Tuesday, August 24, 2021

LatfLong
38.095733°, -85.6718R5"

www.marrtraffic.com

Weather
Fair
87°F

All vehicles

Cgouthbound T

0800.- 0815

DB1S - DB3D

083G - 0845

0845 - D900

Hourly

H

e

A esthatg
Mapie Spring Dr
“Right fu-Tur

win | O

ojo|c|-

Approach % 24.24 {1 75.76 | 0.00 0.00 -
[ intersection % [25.28] ag.02 [ 0.00 | 63.46] 1.92 {15.23 ] [oo0 [2118
R [Fo50 0,55 1 0.00.] 0.63 ] 0.00 [-038] BT EXTE 0.50. {:0.50]-0.00 ]°050:{ 0.81 ]
1600 - 1800 {Weekday 2h Session) {08-24-2021)
Al vehicles
orthbound hount Westbound
Old Preston Hwy {South) Old Preston Hwy [North) Maple Spring Dr
“Thrd | Right JU-Tdrn] “App -] ‘Left LTurn} App, Aeft ] Right |u-Turn| '
FEEETEEREETTIRY! 1% 3. 1818
1600 - 1615 1 4 7 0
1615 - 1620 4 ¢ 2 0
1630 - 1645 1 0 4 0
i 3 D 5 0
R D
S 5 & Q
471551730 4 4 0
“4730-1745 4 3 0
1745 - 1300 3 o G
o)
Approach % 58,54 | 41,46 | 0,00 - 15.51 .00 - 50.82 | 0.0C -
intersection % 16.44 | 11.64 | 0.00 | 28.08] 479 C.00 | 30.14 21.23 | 0.00 | 41,78
| I R |'oeo ] 044 {000 0531 063 | 068 | [eoo {0 0.66 | [o75 1000 { 075 {089 ]

Diane B. Zimmerman
Traffic Engineering, LLC.
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0700 - 0715

Classified Turn Movement Count || All vehicles

Preston Highway, KY

Stelof3

KY-51 Preston Hwy (South)
KY-61 Preston Hwy (North)
Commerce Crossings br
Cooper Chapei Rd

0700 - 0900 (Weekday Zh Session} {13-04-2021}

Marr Traffic

DATA COLLECTION

www.marrtraffic.com

Date Weather
Tuesday, Aprit 13, 2021 Cloudy
E1°F

Lat/long

38.103518°, -85.672625"

Ali vehicles

T iNorthbouRd’

i Southbound
KY 61 Preston Hwy (Ncrth]

i Eastbound
Commerce Crossmgs Dr

‘Westbound -
Cooper Chape! Rd

KY-61 Preston Hwy {South) i
s S T3 oo 7

0815 - 0830

0830 - 0845

26

0845 - 0300

. pbroacﬁ %

[ Intersection %

0.72 | 3692} 231 | oo [ 3997

570 |2319| 1125 | 0.02 [40.22

0.00
256 | ) ] 034 {000 ]300

283 {111 Iusal ooolmsz

“PHE

0,70 087 [ 0.86 { 0.00: | 0.87

0.85: 090 | 0:66::0.25 [ 0.80:

1600 - 1635

oi8s oo ka3 | ocorh oz posnborr Foss T ooofoer ]
i

1600 - 1800 {Weekday Zh Session} {13-04-2021)

All vehicles

< ‘Northbound -

K\’ 61 Prestan Hwy (South)

- Sotuthbound

xv 51 Preston Huy (North) B

‘'Eastbound
Commerce Crcss:n siDr

;. Westhound
Cooper Cbapel Rd

ht

1615 - 1630

Ll 16305 1645

;1645 < 1708

700 1715

[ PN 7 P

2 Q
1715+ 173800 4 296 56 a
1730 - 1745 3 300 47 ¢
1745 - 1800 2 0

Appmach %

£.80 | 83.85115.31: 0.04 -

26.37 | 68.43

506 | G.14 -

7?13 13.344 9.53 | 0.00 -

ooz | -

7.24 | 63.41

34.27

I {ntersaction %

0.22 [2353) 430! 001 [ 2807

135113507 [ 2.59 | 0.07 {5124

5.17 | 1.07 | 0.76 | 0.00 | 8.00

435 {028 | 805 [ 001 [1288

Lo PHE- -

063 | 0.94 | 094 [ 025 | 094

086 | 090 | 071 | 038 [ 002

073 | o8s | aee | ooo [ 0.7z

093 ] 0.63 | 090 § 0.25 ] 004

Diane B. Zimmerman

Traftfic Enginearing, LLL

Page 13
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Marr Traffic

DATA COLLECTION

Preston Highway, KY www.marrtraffic.com

Classified Turn Movement Count |} All vehicles

Site 2 0f 3 Date Weather
KY-E1 Preston Hwy {South) Tuesday, Aprit 13, 2021 Cloudy
KY-E1 Preston Hwy [North) 81°F

Oid Preston Hwy Lat/ilon

Local Rd 38.096348"°, -85.670243°

0700 - 0900 (Weekday 2h Session) {13-04-2021)

All vehicles

Northbound -7 iWesthound
ry {South
tJU-Turn].

2.4

Old Preston Hivy
it U-Turn

0700 - 0715
0715 -073,
07300745

Approach % 0.69 9907 0.16 | 0.08 | - [O0412 | 850311479 006 | - [8553| oo |13.82} 066 | - |50.00| 0.00 [ 50.00]| 0.00 § -
| intersection % 0.40 | 57.00 | 0,09 | 005 | 5753 | 0.05 | 33.06) 575 | 0.0z | 3888} 3.03 | 0.00 | 0.49 | 0.62 | 354 { 0.0z [ 000 | 0.02 | 0.00 ] 0.05

TRPHE

D.50] 083 | 075 | 050 ] 0.82 ] 0.00 ] .90 ]-0.58 1:0.35 | .95 096 1-0.00] 0.54 ].0.00°] 0.85£ 0.5 0,00 ] 0.25].0.00 10561 050"
|

1600 - 1800 {Weekday h Session] {13-04-2021}
Ali vehicles

orthbound outhbourd
KY-61 Preston Hw K¥-61 Preston Hwy {North) 0ld Preston Hwy Local Rd

1o 1 Right T3 Thra | Reght juU-Turn] ‘App 3 ‘Left | Thru:} Right JU-Turn; YE
fio: B % 1 R E

stng ]
] Total

1600 - 1615
1615 - 1630

ikt | O]
8
e e ne

; 28 3 R W RNt E EEE T E 3 Sl 141 6786 ;
Approsch % 114 | 98.45| 0.28 { 012 | - J 003 16237 755 | 0.05 | - }75.50]| 0.00 [2050] 000 | - $2857] 7.4 (6429} 080 | -
\ntersection % 0.41 | 35.56 | 0.08 ; 0.04 | 36.40] 0.01 {52.25] #4.27 | 0.05 | 56,57 ] 5.66 | 0.00 | :46 ; 0.00 | 7.12 § 0.06 | 0.61 | 0.13 | 000 | 9.21

[ 7FaF ] 050 ] 0,94 ] 0,50 | 0.25 1 0.05 ] 0.00 ] 0.7 | 0.86 1 0.00 ] 0,97 | 0.88 | 0.00 [ 0.92 J 0.00 { 0.94 ¥ 0.75 § 0.0 ] 0.50 J°0.00 § 0,58 [ 0.98 }

Diane B. Zimmerman
Traffic Engineering, LLC, Page 14
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HCS Reports

Diane B, Zimmerman
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Ol Praston ot Mapke Spr

Date Performed
: vear:

12/2212021

Time Analyzed

Mapie Springs Dr

Project Description

Approach

Ol Preston Apt

Northiound

Percent Grate (%}

Right Tum Channelized -

Median Type | Sterage

ritical and Fol

Base Critical Headway {sec}

71

6.2

4.3

Citical Headway (s8) 01

-5.57:

E "I.5__2_Q__

Flow Rate, v {vehy/t}

Capacity. < (veb/n)

v/c Ratio

A

Maple AM 21xaw

HCS 8 TWSC Version 785

Generated: 12/23/2021 2:39:51 PM

Diane B. Zimmerman
Traffic Engineering, LLC,
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Old Preston at Mapie Spri

I Date Performed

1242212021

Mapie Springs Dr

AM Peak No Build

Praject Destription

Qld Preston Apt

Easthoung

Northbound

:

Configuration

Percent Heavy Vehicles i)

Flow Rate, v (veh/h)

Capac £

v/c Ratic

Cantrol Delay (s/veh)

fSefvice 105t

HCS5 %8 TWSC Version 7.8.5

Mapie AM 24 NBxtw

Generated: 1272372021 2:48:00 PM

Diare B Zimmerman

Traffic Engineering, LLC.
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Dsz
Diene® Zmmermar T Engineen
12/22/2021
AM Peak Build
Project Description Old Preston Apt

intersection Old Preston at Maple Spri

| dur
East/West Street

Maple Springs Dr
0id Preston

Sauthbound

S Profy Jime placked
Percent Grade {%)

* Ripht Tum Channeliz
Median Type | Storage

Base Critical Headway (sec}
Critical Headway fseq) - ] coof oo o h Tl eas 0 ol 620
Base Follow-Up Headway (sec) 35 33 22

[

Flow Rate, v {veh/n}
v/c Ratic = 5
MM ,;ﬂyﬁl,n,,lﬂh) RN > .
Controt Delay (s/veh)

Approzch Delay (s/ven)

Cepyright & 2021 University of Florida. Al Rights Reserved, HCS % TWSC Version 7.8.5
Maple AM 24 Bxtw

Generated: 12/23/2021 2:50:43 PM

Diane B, Zimmerman
Traffic Enginesring, LLC. Page 18
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Od Preston at Mapie Spri

East/West Street Mapte Springs Dr

Tane Analyzed Peak Hour Factor

Project Description Oid Preston Agt

Configuration

. Percent Heavy Vehicles (%)
Percent Grade (%)

- Right Tum Chaniielized .

_h‘iedian Type | Storage

|Gt ana

| Critical Heddway (sec) - 1
Base Follow-Up Headway (ser)
. FolloneUp Headay (iec)

# Rights Reserved, HCS®A TWSC Version 7.9.5 Generated: 12/23/2021 2:55:00 M
Mapie PM 21.dw

Diane B, Zimmerman

Traffic Engineering, LLC Page 19
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Daz [ntersection Old Preston at Maple Spri

8 Zinnenman Traffc Engl
127222021
Time Analyred PM Peak No Bulld

Project Description Old Preston Apt

Eastbound . i Nmthund

gt fom Charnetaed.
Median Type § Storage Undivided

4.1

Rase Critical Headway {sec) 7.t 62

{:nucaﬁﬁeadway{sec) s W s IR B B YT 626
Base Follow-Up Headway {sec)
Follow-Up Headway lseq) =

Flow Rate, v {veh/hj
/¢ Ratio
Cantrol Deiay (s/veh)
“Level of Service (LOS) +
~Approach 105 S
Copytight © 2021 University of Florida. All Rights Reserved,

Generated: 12/23/2021 2:56:41 PM

HCS ®a TWSC Version 7.8.5
Maple PM 24 NB.xtw

Diane B. Zimmerman

Traffic Engineering, LLC. Page 20
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Oid Preston at Maple Spi

Date Performed

32/2272021

Maple Springs Dr

202

PM Peak Build

Time Anatyzed

Project Description

Oid Preston Apt

fastbound

Northbound

Percent Grade (38)
- hﬁ&mtk e

HCS %8 TWSC Version 7.9.5
Maple PM 24 Batw

Generated: 12/23/2021 257:49 PhA

Mane B, /imimarman

Traffic Engineering, LLC.

Page 21
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) . wiel G ol Retn

Entrance

12/23[2651 East/West Street

Peak Hour Factor

~North Soun
Otd Preston Apt

Northbound Southbound

£astbound

Per;:ent Grade (%)
“Right Tum Channelized
Median Type | Storage
Base Criticat Headway {sec)
Base Foliow-Up Headway (seg) 35

a2

3

Flow Rate, v {veh/h)
- v/c Ratic

Contro! Delay (s/veh)
T T T Rppreach DElsy {sAver)
Copyright © 2021 University of Florida. Al Rights Reserved.

0.08
FYE ERG R e B

Generated: 12/23/2021 3:00:118 PM

HESTE TWSC Version 7.95
Ent AMxtw

Diane 8. Zimmerman
Traffic Engineering, LLC. Page 22
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Entrance

Peak Hour Factor

Easthound

Northbound

Southbound

. Right Torm Crannelize:

Median Type | Storage

Undivided

- 95% Quelie Length O (eh)

Control Belay (s/veh)

‘A

Copyright © 2021 University of Florida. All Rights Reserved,

HCS®ma TWSC Version 795
Ent PMatw

Generated: 12/25/2021 30153 PM

Diang B, Zimmerman

Trattic Engineering, LLC,
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HCS7? Signalized intersection Resu!ts“Summary

Generat Information Intersection Iinformation
| Agency Diane B. Zimmerman Traffic Engineering Curation, h 0.250
Anaiyst DBZ Analysis Date tJun 2, 2021 Area Type Other
Jurisdiction Time Petiod  (AM Peak PHF 0.91
Urban Street Preston Highway Analysis Year 12021 Analysls Period (1> 7:15
Intersection Cooper Chapel Road Flle Name AM 21 Preston.xus

Appmach Movement

1257 | Referenice Phase
P ey e
Slmuﬂ Gap ENV

Max Aliow Headway (MAM).S
Qieue Clearance TMe (g3, S
Green Extenslon Tlme (ge ) s

Max Out ?robabimy

Approach Movement
Adjusted Flow Rate ( v ), veh/h
Adjusted Saturation Flow Rate (), vehvin. . - 7 1647 . 1900 § 1425 16751 1900 | 1403 | 1753 ; 1856 | 1607.| 1689 | 1658 | 1585
Queue Service Time (g ), 5 35102 | 02 2 31 | 30 1777 21 [ 237|237 80 ; 133 | 66
Cycle Queue Clearance Time {ge),s . - .1 35 1:02 1 02 "84} 3801 177.0:211 23712371 /80 {133 ‘886
Green Ratk { g/C) 0.0B | 018 ! 0.24 | 0.06 | 0.19 azegoos 046 | 046 1 0.08 | 0.50 | 0.56
Capacity (), Vehn -oeoo ik 183 1868 | B8B.L 1861 368 . BB | B4} 17211838 ] 292 | 2408 1 BES
Volume-to-Capacity Rallo (X ) 0500} 0.012]0.008 § 0,460 0.146 | 0.584 £ 0,360 0,560 ; 0.560 | 0.756 | 0.348 | 0,191
Back of Queus { @ ), ftin (95 thpercentile) ) 7341 51 ¢ 29 ¢ 65 83.9 (2583 4281 371 13569 163.1; 2182 ! 1025
Back of Queue { & ), veh/in { 95 th percentile) 28 1021 0% 1 25 26 [ 102 17 145143 63 | B4 | 40
Quete Storage Ratic { FQ ) {95 th percentile) -1 0,00 | 000 {:0.00.7 0.00 1 0,00 1:0,00.] 0.00.1 0.00.3 0,00 030§ 0.22 | 051
Unifor Deday { d + ), siveh 5771 410 | 363 | 57.6 | 421 i 300 £ 580 | 244 | 244 | 562 | 188 | 137
Incremental Delay { d2), sfveh - oo BT0 00 0.8 240-03 ) 1 16303 107 020 64 04
initial Queue Delay (d 1), siveh 00 00 00 L 0D 00 | GO C OO0 00 00 00 00 ! 08
Contro! Delay (), sheh S 914 1410179632 60.0 1 424 401 588 2481 2510 601180 1138
i.evet of Sewlce (LOS) E
tntersection Delay, sNeh /LOS

Pedestrlan LOS Score / LOS 2.680 c 328 | C 257 C 242 B
Bioycle LOS Score/LOS "o 0 088 ] AT A8 T A B AT B A

Copyright © 2021 University of Floride, All Rights Reserved. HOE™ Swreets Version 7.8.5 Generated: 12EUI0ET 344,18 Plg

Diane B. Zimmerman
Traffic Engineering, LLC. Page 24
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p——

General Information

HCS7 Signalized Intersection Results Summary

Intersection Information

Agency

Diane B. Zimmerman Traffic Engineering

Duratlon, h

0.250

Analyst DBZ

Analysls Dale

Dec 23, 2021

Area Type

Other

Jurisdiction

Time Period

AM Peak

PHF

0.91

Urban Street Preston Highway

Analysis Year

2024 No Bulid

Analysis Perlod

1> 715

Intersection Cooper Chapel Road

File Name

AM 24 Preston NB xus

Project Description Old Preston Apt

Reference Phase

2

I'Referenca Point:

CEnd:

Simutt. Gap EW f on

0.00

Adjusted Flow Ra!e {v), vehth

102

27

“Adiosted Saturation Flow Rate (&), velihin: =

"[1a25 1878 |

879

224

899

1753

1585

Cueue Service Time (g2 ). s

3.3

0.2 3.8

1.8

20.7

7.8

137

6.9

 Cycle Queue Clearance Time (ge )8

o

102

vl

BB

A3

Green Ratio { g/C )

0.06 ] 6.20

0.25 4 0.06

0.20 0.05

0.44

0.08

0.48

0.54

‘Capacity (¢ )i veb/h

. _;___1_.92‘:_

95

AT

531801 5

800 5299

2404

859

Volume-to-Capacity Ratlo ( X )

0.492 | 0.012

0.14310.579 1 0.302

0.532 0.533

0.749

0.374

0.208

Back of Queuie { &'}, ft/in { 95 1h percentiie}

Y03

48 ¢

802 2

5 13305

ML

el

223

108.3

Back ot Queue ( Q) vehlin ( 951th percemife) :

26 | 0.2

2.4

129 {127

8.0

8.8

4.2

e

028"

1022

Unlfosm Delay ( d 1 ), slveh

54.8 ; 387

39.7

24 2 | 242

63.4

19.5

14.2

Tnoremental Delay { a2  Seh

- a3

7 0.{} R

SO

00 | 00

0.0

Initlat Queue Delay ( da) sfveh '
Control Delay (e ) sheh: i

Level of Service (LOS)

ach Delay, sivetT 1tos -

Intersedlon Delay, siveh / LOS

Pedestrian LOS Score /LOS

2.60

3.28

2.42

Bicydle LOS Soore/LOS.

408810 A

B 'E. 51 S i -:'

Dogyright © 2029 University of Florkda, Adl Rights Ressrvad.

HOE™ Breess Yersion 7.8.8

Benzrated: 12/23/2821 3:44:10 PM

Dia

Tra

ne B. Zimmerman
2ffic Engineering, LLC
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General Information

HCS7? Signalized Intersection Results Summary

intersection information

Agency

Diane B. Zimmerman Traffic Engineering

Duration, h

0.2560

Analyst DBZ

Analysis Date

Dec 23, 2021

Area Type

Other

Jurisdiction

Time Period

Al Peak

PHF

0.81

Urban Street Preston Highway

Analysis Year

2024 Bulld

Analysis Period

1>7:15

Intersection Cooper Chapel Road

File Name

AM 24 Preston B.xus

Old Preston

. Relerence Phase

| Reference Point_| End |

Simult. Gap EW

‘ Phase Duration ]

d, (Y+Rc), s

Max Allow Héadway {MAH ), s

nueueciearance Time{gs)s:

Green ! Extension Time ( ge)s

Phase Call Probability

Max Qut Probability

Movement Group Resiits

Approach Movement

| Assigned Movement -

Ad}usied Fiow Rate { v) veh!h

26

877 | 425 | 224

919

Adpisted Saturation Flow Rate (s, veh/hlin - £

1425

1675}

466 %
14403 47531

Ta799 1689

4658}

Queue Service Time (g=), 5

0.2

3.7

737 18

21.0 21u§ 78

14.2

Cycle Queué Clearance Time (ge)s ||

0.2

_53_'_7 BE

1473118

2104210079

PR

Green Ratio ( g/C )

020

6.25

0.068

0.20 ; 0.29 | 0.06

0.44 | 044 | 0.00

0.48

Capaciy { ¢ ), e/ - =

T R12

388

724 -]

192

“A76

803 L 86

4643 ;706 7 w208

2396 §

Volume.to-Capacily Ratio ( X')

0.627 | 0.028

0.008

0.543

0.143 | 0.580 ; 0.307

0,534 0.534 2 0.752

0.380

Back of Gueue @ ). 0N ( 95 th percentie) | 402,

iq2

2.8

772,

813 120230 38,9

336.7. 32290 9595

2304

Back of Queue { Q ), vehin { 95 th percentile)

36 1 056

0.1

29

25 89 F 14

132 1 129 ¢ 841

8.9

Queue Storage Ratlo { RQ ) (95 1h percentile) .

0.00°

0.00

000 { D.0D § 000

D00 ;-0.00. 1 0.20

0.23 10,

Uniform Detay ( d « ), Siveh

556 | 388

55.9

404 | 37.2 @ 559

248 ; 248 | 54.3

20.0

14.1

incremental Delay {d2), siveh

Y

0.0

103

1170 08

08 1070

inltiat Queue Delay { d 3 ), siveh

G0 | 00

00 1 00

00 : 00

0.0

Conitrol Dalay (& ), siveh

60.7.1 388

2541 25,51

1002021143

Level of Service {LOS)

Approach Oeiay, siveh /LOS - -

581

N

intersection Delay, siveh 7 LOS

Pedestrian LOS Soore {LOS

2.60

3.28

2.57

2.42

B

Bicycle LOS Score /108 -

S82 0

E TR

32

N
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Old Preston Highway
Traffic Impact Study

HCS7 Signalized Intersection Resuits Summary

General Information Intersection Information
Agency Diane B, Zimmerman Traffic Engineering Buration, h 0.250
Analyst DBZ Analysis Date jJun 2, 2021 Area Type Other
Jurisdiction Time Period  :PM Peak PHF 0.98
Urban Street Preston Highway Analysis Year {2021 Analysls Period 11> 4:45
Intersection ooper Chapel Rd File Name PM 21 Preston.xus

Project Description Old Preston Apt

Reference Phase

. Reference Point_ J Bnd . wren 1601281 (678 1945
Simult, Gap E/W

Adju edFtowRate(v) ki hlh :
 Ad{usted Saturalion Flow Rate ('8} vehihin (1675 | 1900 | 1425 £ 1702 | 1900 | 1414 . 169]
Queue Service Time {g#), 3 188 50 ¢ 24 - 1111 13 . 3611558 27
CycleQuete Clearance Te {ge s - D188 B0 D2 e 13073 2 13 0 388 382 381 166 L 27
Green Ratio { g/C) 013 ;018 : 021 2008 013 ;035 40030381038 023 057 | 0.70
‘Capacity (¢ ), veh/n . 0430 1337 1 801 0 274 1 241 1696 | 57 1420 €53 | 805 14255 | 988
Volume-to-Capacity Ratio { X) 0.823:0.184 1 0.078 0.783 0.063 [0.387 ; 0.211 | 0.667 | 0.667 0895 0.424 | D.114
‘Back of Qualte { Q) t/in (95 thparcentitey 2 13502 11,7 1303 52078 20.7. 12573 126916355 5092.1  503.21230.0 1 407
Back of Queue { @ }, vehfln { 95 th percentile} 134 45 ; 18 | 88 | 1.1 {1027 1.0 | 252 237 ¢ 235 . 14
Quele Storage Ratio {RQ ) (95 thpercentile) -1 0781 0.25: /031 2 057:1005:1.0.74 L 006 1053 1050 | 1.08::023::0.20
Uniform Delay { d 1 ), siveh 829 {570 - 812 | 892 434 - 875 | 497 | 485 | 671 b 4.8
‘oremental Delay (o2 ), siveh 851 04 L 01 17102004 081 22 148 54 1103 02
5n§tia| Queue Deiay{dﬁ). siveh 00 | 00 00 00 : 00 : 00 00 | 00 ! 00 0.0 . 00

T4 11870 1409

Pedestrian LOS Score 1L0S 2.75 C 299 C 2.58 c 242 B
Bicycle LOS Scora /LOS . TR AT A ITEe AT e

Copyright © 2021 Univarsily of Florida. A3 Hights Reservad. HOR™ Sirests Version 7.9.8 Ganarated: 122412021 3:50:83 PM
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Old Preston Highway
Traffic impact Study

General Information

HCS7 Signalized Intersection Results Summary

Intersection information

Agency

Diane 8. Zimmerman Traffic Engineering

Quration, h

0.260

Analyst

DBz

Analysis Qale

Dec 23, 2021

Area Type

Other

Jurisdiction

Time Perlod

PM Peak

PHF

0.98

Lirban Street

Preston Highway

Anailysis Year

2024 No Bulld

Analysis Period

1> 4:45

intersection Cooper Chapel Rd File Name PM 24 NB Preston.xus

Approach Movement

i 180.0 ; Reference Phase
Reference Point - | “End
Simuit. Gap E/W
ed | Simuit GapN/S | On

Green 288

Max Oul Probability_. _

Movement Group Results
Approach Movement
Assigmd Movement
Adjusied Flow Rate (v ), vehlh

Adjusted Saturation Flow Rate { 8), veh/min = =
Queue Service Time (g5 ), 5

Cycle Queue Clearance Time { g¢ ), 5

Green Ratio { g/C)
Capaciy(c)vehh
Volume-to-Capacity Ratio ( X'}

Back of Queus { @ ), ifin { 85 th percentiie)

Back of Queue (Q ), vehin (85 th percemue) )
Queue Storage Ratio { RQ ) {95 th percentlie) -
Uniform Delay { d 1 ), siveh

incrémental Delay { g2}, siveh =0
tnitlal Queue Delay ( d 3), siveh 00 | GO
Controt Delay { ), siveh il S o 5 826 1836
Leve! of Sehfloe (LOS} F E
W ety :%WW B ,m.m?“ . G DO -3
Intersection Delay. slveh 1LOS

1B
410 E 733 114
{1728 1743 1 1870 1400
238 | 367 28
12588 3671 16328
0.37 [ 0.23 0.70
176407 B15 . 584
0.640 ; 0.899 0.118
6:262.51 60331 421
105 & 23.9 15
702241900024 1 0.21
213 | 669 4.9
17330100, 0.2
00 | 00 0.0
21246 768,

L
S A e
387
4675 1
19.2
482
0.13
1445
0.825
13648
135
079
T78.0
B85

3 ol12

114251 1
24
124
0.
596 |
0.079  0.791
394 £240.1,
18

i3

0.13
244
0.083
2881
11
D05
69.0

0.18 0.03
33
0.188
811138
48
0.25 1 0.31
63.2 | 51.2
04

0.182
BE 245
0.9

0,06
87.5
EEVYEE
0.0
BTH

BT

2.98
ETEE

HUE™ Streste Version T8.6

Pedestrian LOS Score / LOS '
Bl los Seareltos T T

Copyright & 2024 Unlversity of Florids, Al Righis Regervad

2,75 C

2.59
428 '

R
Generated: $H ARG LE00E B

Dizne B, Zimrrerman

Treffic Engineering, LLC. Page 28



Old Preston Highway
Traffic Impact Study

General Information

HCS7 Signalized Intersection Results Summary

Intsrsection Information

Agency Diane B. Zimmerman Traffic Engineering

Duration, h

0.250

Analyst 082

Analysis Date {Dec 23, 2021

Area Type

Other

Jurisdiction

Time Period

PM Peak PHF

0.98

Urban Street Preston Highway

Analysis Year

2024 Build Analysis Period

1> 4:45

intersection Gooper Chapel Rd

Flie Name

PM 24 B Preston.xus

Project Description Old Presion Apt

Approach Movemen!

L

Démandcv ), vehn

Reference Phase

. Referénce Point 21 End

Simun Ga;: Efw

i -":3;.'-1_2::1 i

1208 220

Assigned Phase

‘Case Nun

Jfgase Duration, s

718

1843

L2

"Max Allow Headway ( MAH ), s

“359

21.375‘: FYvve Eyrrs Goren

Queue Servlce Time ( Gs ),

KX}

367

173

28

Cydle Gueiie Clearance TIme (g 18

203 | 54

SEEILI22. 013 11T s

EALULY

3BT

13

28

Green Ratio (g/C )

.14 1 0.18

0212 009: 013 : 0.36

0.03

0.23

0.56

0.70

Capacty.(ey vehih

610 52970243 £1005 &

10812

4181

985

Volume-to-Capacity Ratio ( X'}

083010186

0077 0.794 1 0.063 1 0.370

0.1

0.802

0.450

0116

Backof Quiee { @ ), fiiri{ 96 th percentiie]

37111208

39110448286 12801

243 |

.27 805,89

251.2

429

Back of Queue ( @ ), vehin { 95 th percentiie)

1421 48

18 & 85 ] 1.1 1103

0.9

24.0

9.9

1.5

Queue Storage Ratio { RQ.)( 95 th percentile). -

082 | 097

031 (081 005 074 |

008 10;

1230

0250

0.21

Uniorm Delay (d 1 ), siveh

753 | 827

56.5 0 B0O.G | 60.0 | 431

87.5

87.0

12.3

ircremeral Delay (42 sheh

T84 1 04

AU L S

o4 1

LE08: 04

initlal Queue Delay { ¢ 3 ), siveh

00 | 00

00 2 004 00 [ 0O

0.0

0.0

Control Delay. (4 ), aiveh.

SE 630

58881 L B9 434

879 ¢

N rEan

Leve! of Service {(LOS)

- Approzch Delay, siveb /£0S

Pedestrian LOS Score / LOS

2.99 Cc

260

icyole LOS Score /108

C
S R 1‘51 B

T

Danyright © 2021 University of Florida, Al Q;ghii Raservad.
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Qid Preston Highway
Traffic Impact Study

HCS7? Signalized Intersection Results Summary

Genere! Information Iintersection Information
Agency Diane 8. Zimmerman Traffic Engineering Duration, h 0.260
Analyst DBZ Analysis Date tJun 2, 2021 Areg Type Other
Jurisdiction Time Perlod (AM Peak PHF 0.80
Urban Street Preston Highway Analysls Year (2021 Analysis Period (1> 7:15
intersection Interchange Drive File Name AM 21 Preston.xus

Old Presto

Reference Phase . '&if @
| Reference Paint. | End ¥ e 03157 0_105_[0.
I Bimult. Gap EAW | O IYefiow 36 100 143 136 [38 100
5d | SimU. Cap IS |- On - Red {30 [00 (16 "J24 124 100

Max Allow Heédway VAR S

 Gueue Clearance Time (g2),s.

Green Extension Time (ge), s

Phat call beabtiity

Max Out Probability

Movement Group Resulte

Approach Moy Movement

_a}_‘ssignedmemam Gernand

Adjusted Flow Rate { v ), vehlh

Adjusted Saturation Flow Raie { &3, velvhin -1 1681.1 0 0] 13850 1704 1 A527.1 1856 1854 | 1810 1724. 11585 |
Queue Service Time {g:), s 33 1.7 0.2 10 | 125 125 5 0.1 0.8 36
Cycle Queue Clearance Time (gc ). 5. TR T R R 1790 1125142510 011 108 38
Green Ratio (g/C) 0.04 0.08 0.00 004 : 079 : 072 000} 075 | 0.79
Capacity { £), velvh .0 i SR BB 108 L0000 Bl ] B1h0 1470 1468 ¢ 8 ] 2590 7 1258
Volume-to-Capacity Ratio { X'} 0.560 0.183 0.368 017410477 0477 £ 0.338; 0.301 | 0.131%
Back of Queue (Q ), in { 95 th percentile) 1 68.7 314 14800 216 11388, 1355 3.8 1 1589 436
Back of Queue { Q }, velvin { 95 th percentile) 26 1.1 0.2 0.7 54 54 0.2 6.1 1.7
Quetie Storage Ratlo { RQ }{ 95 th percentite) % 0.17 o D.52 0.00.: D0% 10000001 004 0.00 015
Uniform Delay { d + ), s/iveh 70.7 64.3 3.8
incremental Delay (g2 ), siveh -5 137 0 108 02
Initial Queue Delay [ d 1}, siveh 0.0 0.0 0.0
Contrs) Delay{ ), slveh - o0 £ 744 1849 38
Level of Setvice {LOS) E E A
Approach Dejay, siveh /LOS 1726 1k A
intersection Delay, siveh / LOS

Pedestrian LOS Score / LOS 233 B8 248 8 1.62 B 2.05 B
Bicycle LOS Seore /LOS o s COF R 048 0 A 0 AT s B o R A

Copyright © 2021 University of Florida, Al Rights Reserved,

HOE™ Streets Version T4 8

Genersted; 1202372021 2:4418 PR
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Old Preston Highway
Traffic Impact Study

General Information

HCS7 Signaiized Intersection Results Summary

intersection Information

Agency

Diane B. Zimmerman Traffic Engineering

Duration, h

0.250

Analyst DBz

Analysis Date

Dec 23, 2021

Area Type

Other

Jurisdiction

Time Period

AM Peak

PHF

0.90

Urban Street Preston Highway

Analysis Year

2024 No Bulld

Analysis Period

1> 7:15

Intersection iinterchange Drive

File Name

AM 24 Preston NB.xus

Ol P

De d 1 latic
Approach Movement

Reference Phase

| Refererice Polnt | E

ir

Stoaciatll Lo Y

09 1838

20.7

Yeliow

3.5 4.3

3.8

Simult. Gap EAW

2d | Siiuit. Gab IS

S Red

3.0 1.6

74

Max Out Probabifity

P

Approach Movement
Ass avemer

Adjusted Fiow Rate ( v ), veh/

691

135

Adjusted Saturmtion Flow Rale (5 ), vehitiin.

1710

1858

1793

BT

Queue Service Time (g2), §

7

33.é

az?

11.0

Cycle Queie Clearance The (ge ;8

T B B8 0 BT

1332

327

M

Green Ratlo { g/C )

0.05

0.08

0.56

0.56

0.09

| Capacity (¢ ); velty.

T

am

S 51034

009

1482k

Volume-to-Capacity Ratlo ( X)

0.267

0.132

0.667

0.602

0.836

‘Back of Quietie ( @ ) V1A (95 th percentile). -

- 452

Ny e

14052

358.7

70841

Back of Queue { @ ), veh/in ( 95 th percentile)

1.8

" ; ;

15.8

147

8.1

Cltiets Storage Ratio ¢ RQ ) (95 th pércentife}

{000

AT s g

(900

SRR

Uniform Delay { d 1 ), siveh

88.3

82.5

558

14.2

87.2

tncremental Delay (g zisheho o i

o5 0 AT

<100 1

Initial Queue Delay { & 5 ), siveh

0.0

0.0

Control Delay (). sieh.

100

L.evel of Service (LOS)

Approach Delay, siveh /£0S

Pedestrian LOS Scors / LOS

209

Bioydle LOS Score /LOS. .

TR o

A

T

Dopyright © 2021 Untversity of Florida All Rights Beservad.

HOA™ Stroels Version 7.8.8

Generated: 1212312021 344118 PM

Diane B, Zimmerman

Traffic Tngineering, LLC,

Page 31



Old Preston Highway
Traffic Impact Study

HCS7 Signalized Intersection Results Summary

General Information Intersection Information

 Agency Diane B. Zimmerman Traffic Engineering Duration, h 0.250
Anzlyst DBZ Analysis Date [Dec 23, 2021 Area Type Othet
Jurisdiction Time Period [AM Peak PHF 0.90
Urban Street jPreston Highway Analysis Year ;2024 Build Analysis Period (1> 7:15
Intersection {interchange Drive Flle Name AM 24 Preston B.xus

Reference Phase
{Reference Poinl | End b eren e 109 1835 178207
Simult. GapE/W | OF [Yellow 3.6 35 143 3.6 |36
et 1 SIMU GapNIS | On J ! 2.

Phase Duration, 5

Change Period, { Y#R:).s

Max Allow Headway ( MAH ), S

Gfeen Ex!enskm Tlme( ga) s -
Phas _'.GaitPfobabliity = B

Max Qut Probabllity

Movement Group Results

Approach Movement

Assigned Movement -

Adjusted Flow Rate { v }, veh/h 27 |17 226 | 1 13

Adjusted Saturation Flow Rate { s}, vehih/in 2 1741 1 1900 1358 14815 1 9810 - 15271 1856 | 1793 1 9810 1724 1585
Queue Service Time (¢s), 5 56 | 20 @ 17 183 ] 01 F 1.2 | 334 33.o§ 11 1 151 1 61
Cycle Queue Clearance Time {gc), s 565120 1T 4830097 12,7 534 3300 19141161 81
Green Ratlo (g/C) 0.05; 0.05 | 0.09 014 | 014 | 0.04 | 0.56 056 | 0.09 ; 061 | 0.86
Capacity (¢}, vehh 700 80 - 400 4 126 2517222 6114033 ] 996 .1 162 -1 2002 | 1045
Volume-to-Capacity Ratio ( X ) 0.715} 0.267 | 0.132 0.900 | 0.0051 0.207 | 0.686 | 0.690 | 0.836 | 0.335 | 0.151
Back of Quevie ( Q ), fin { 95 th percentile) 1256 45.2 1 30.8 335.3) 161 26.13411.7:3758] 2282 247.2 | 935
Back of Queue { & ), vehvin { 95 th percentiie) 48 | 18 | 11 134 01§ 09 [ 161150 ©1 | 94 | 37
Quetie Storage Ratio { RQ }{ 95 th percentiie) * -7 0.31 1 0.00 1 0511 71 0,001 0002 090 10,001 0,00 228« 0.00 | 0.5
Uniform Delay ( d + ), siveh 69.9 | 683 | 62.5 636 | 558 725 153 1451 672 | 148 | 97
incremental Delay [ dz), siveh 1" 401514105 - 471008 11 25 26:1°89. 04 1 03
Initial Queue Delay { d 3 ), siveh 00 | 00 | 00 00 : ODE OO | DO 00§ 0D | 00 : 00
Control Delay (@), shveh - 69, 68,3 | 5681 786 17.7.1 1711 771 1 150 | 100
Levef of Serv!ce (LOS) B B E B B
Approach Delay siven/tos - - B et e
Intersection Detay, s/iveh / LOS

Pedestrian L.OS Score / LOS 2,32 B 249 B 1.91 B 2.09 B
Bicycle LOS Score /108 0871 ATl 088 Aé 482 B "g AB4 T AT

Copyright © 2021 University of Florids, All Rights Reserved.
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Oid Preston Highway
Traffic Impact Study

HCS7? Signalized Intersection Resuits Summary

General Information Intersection Information
Agency Diane B. Zimmerman Traffic Engineering Duratlon, h 0.280
Analyst DBz Analysis Date {Jun 2, 2021 Arez Type Other
Jurisdiction Time Period iPM Peak PHF 0.98
Urban Street Preston Highway Analysis Year 12021 Analysis Period 1> 4:45
Intersection Interchange Dr File Name PM 21 Preston.xus

Project Description  104d Presion

Approach Mavemen!
-Damand { v), vehih.

nggnailnformlm : iy

LS
Cycle, s 180.0 Reterem:e Phase 2 \m { Ti’“\ ¥
L Re 34 11362 [200 160 160 160
mmw On Yeilow 35 143 136 |36 100 (00

i..lr.\oo‘ordlna:ed

Green .Extens..io'h 'ﬁ'rhe {ge ) 5
P il Probabifity
Max Oul Probability 0.00 0.00

A.pprnach Movement
Assigned Movement .

Adiusted Flow Rate { v}, veh/h
Adjusted Saturation Flow Rate { s J, vetvh/ _
Queue Service Tme (gs), 8 9.0
Cycle Quele Clearance Time (g )s: -
Green Ratio { g/C )

629 0
1885 fmgwwm 178111598
189 : 199 00 ; 61.1 38
1198 1 189% 00 611 | 38
0.76 | 0.78 Q70 1 0.81
 Capachy (&), vehih 251426 21425 0 1 12497 1208
Volume-fo-Capacily Ratlo { X) 0442:044210000:0.739 ] 0.118
‘Back of Quetie { Q), fiiln (95t percentite) -~ (4837 1817 800 111148 137812685 2661 0 17855 481
Back of Queus ( Q ), veh/in { 95 th percentile) 73 37 0.8 15 1107 1108 ¢ 00 § 311 | 19
"Quisud Storage Ratio ( RQ J{ 95 thpercentile) 048 |0 1000 10.150°0.00 1000 0 000 006 | 018
Uniform Delay ( d 1 ), sfveh 75.1 84.5 888 | 69 | 63 0.0
Incremental Delay (&2 ). siveh CRTOA o A 00 0 e
initial Queue Delay ( d 3 ), siveh 0.0 i
‘Control Délay {d'), sneh; RO A
Level of Service (LOS)
; Ach Delay, sveh TLOS:

Pedestrian |LOS Score /LOS 233 8 249 B 164 B 2.07
BiRyels LOS Scora JLOS - 75 . sl PR 050 Al 1BE L B L o219 B
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Old Preston Highway
Traffic impact Study

HCS? Signalized Intersection Results Summary

General Information Intersection Information
Agency Diane 8. Zimmerman Traffic Engineering Duratlon, h 0.250
Analyst DBZ Analysis Date EDec 23, 2021 Area Type Other
Jurisdiction Time Period  [PM Peak PHF 0.98
Urban Streat Praston Highway Analysis Year 12024 No Bulld Analysis Period (1> 4:45
Infersection Interchange Dr File Name PM 24 NB Preston.xus

Project Description Oid Preston Apt

ﬁemand nformation

Approach Movement

Reference Phase
0 | Reference Point | |
Simuit. Gap EIW

3.3

‘ Asssgned Phase

Pha Dumtkm 5
ﬂhangefenod {(YiRc)s
ax Allow Headway( MAH }, s

Queue Clearance me(gs).s
Green Extension Time(ge), S
Phase Call Probabllity
Max Out Probability

Approach Movement !
Assigned Movement ~ T T A T e 2 9 8 78
Adjusted Flow Rate { v ), vehm 1056 88 | 49 sz:zé 157 | 1738 ; 156
Adjusted Saturation Flow Rate (5 ), veninin .. | 4610 18361 1610 | 1814 1610« 1610 ] 1885 1644 1B10 1 4781 | 1508
Queue Service Time {gs ), s 98 | 91 | 48 231 04 & 15 | 417 4035 156 ; 723 | 50
Cycle Queve Clearance Time {ge), s 98191 48 231 104045 ) 4171 4067 45617281 50
Green Ratlo { g/C) 0.11 | 0.11 | 0.15 015 015 D.04 | 051 051 | 0.10 | 0.57 | 0.68
Capacity (), vehin ... -1 211 2041 250 267 228 1 B0 . 966 | 945 | 190 2019 1083
Volume.to.Capacity Ratlo { X ) 0.496 | 0.482 | 0.196 0.889  0.016 [ 0.188 | 0.659] 0.660 [ 0.830 | 0.861 : 0.144
Back of Queus { @), Tvin { 95 th percentile) .~ 202.6] 183.4] 88.5 4088} 7.2.7 314 1606.4:566.5! 307.4]1 0659 | 74,2
Back of Queue { Q }, veh/in { 85 th percentile) 8.1 7.7 & 36 164 03 1.3 P 241 227 F 1231 380 ; 29
 Quels Storage Ratlo { RQ ) { 95 th percentile) =3 0.51 1 000 1 147 0.60 0,001 D135 :0.001 0001 3071 0001 025
Uniform Delay ( ¢ « }, siveh 745 | 74T | 66,2 75.3 | 864 | 838 | 27.7 | 260 | 875 | 205 | 79
Incremental Delay { d2), siveh A8 18 04 08 25.1.28:1-81: 4502
Initial Queue Delay(da), slveh 00 ¢ 00 00 0.0 0.0 0.0 0.0
Control Delay (o), siven 763 764 (868 178 21288 9051 84D 1 81
Level of Service (LOS) £ [ £ [ A
{APproach Deiay,sheh 71 T = e e
intersection Delay, siveh / LOS
Pedestrian |LOS Score / LOS 2.33 B 249 B 1.92 B 210 a
Bioyaeios Sereilos T TR R R Rl

Copyright © 2021 University of Fiorda, All Rights Reserved. HOE™ Strests Version 788 Gernerated: 12124/205% 2:50:03 P8
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Old Preston Highway
Traffic Impact Study

General Information

HCS7 Signalized Intersection Results Summary

Intersection Information

Agency

Dlane B, Zimmerman Traffic Engineering

Duration, h

0.250

Analyst DBZ

Analysis Date

Dec 23, 2021

Area Type

Other

Jursdiction

Time Period

PM Peak PHF

(.98

Urban Street Preston Highway

Analysis Year

2024 Bulid

Analysis Period

1> 4:45

Intersection Interchange Dr

File Name

Pht 24 B Prestonxus

Approach Movement

Reference Phase

. FReference Point 1

Simult, Gap EW

a6 1920

Max Out Probablmy'

Approach Movemem

‘Assigriad Movenie

Actjusted Flow Rate( v) vehm

Queue Service Time (g2), 5

41.3

40.2

159

753 1

-Cycle Qlieud Cledrance Time £ ge J 8.

| #13 w0g

2159 17

7530

Green Ratio { g/C)

0.1

0.16

0.04

0.51 : 0.51

0.1 1 0.57

‘Capacity (¢ ), velvh: ..

204

T

199683 0

192 2019

;ﬂmm«m

71083

Volurme-to-Capacity Ratio { X')

0.482

0.186

0.327

0.655

0.656

0 832 ; 0.878

0.147

Back of Quisue { Q ), fin (95 th percentile} .~

1934

8850

551

8015

5618

310.3 {10018

743

Back of Queue { Q ), veh/in { 85 th percentile)

3.5

2.2

238

22.5

124 | 394

2.9

' Glieue Storage Ratlo ( RG') (95 th percentie). -

SR YvA P

e

00 0

LEI0E0.00

325

Uniform Delay (o 1), siveh

727

86.4

277 | 281

87.1 1 289

Thicremental Defay (d2),sveh

Initial Queue Delay { 1), siveh

Control Defay { 4§, siveh:

Level of Service (LOS)

Pedestiian LOS Score /LOS

102

‘Bicyde LOS Scofe /1L0S: =

B 249 B

088 1A

R

210'
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Traffic Impact Study

Diane B, Zimmerman
Trafiic Ingineering, LLC Page 36



Qid Preston Highway
Traffic Impact Study

Hetr Lane at Wesboro

Project Description

. Approach Eastbound Westbound Northbound Southbound

ieh/h)

Percent H:avy Vehicles (%)

 Propartion Time Blgcke
Fercentn Grade (%)

~Right Tirm Crannelized

 Capacity, ¢ (/.

vfc Ratio

- 95% Quiede Lengh, Cis (veh)_

Control Delay (s/veh)

- Lévelof Service (LOS)
Approach Delay {s/veh)

b e B P b b B L b
012 0.03 Do7

14.7

P - T

Copyright @ 2020 University of Forida. All Rights Reserved., HCSTE TWSC Version 7.9
Wesboro P 25 Baxtw

Generatech 10/30/2020 3:40:58 PM

Diane B Jimmearman

fic Enginesring, L1C, Page 37

-

v

o



Old Preston Highway
Traffic Impact Study

| Herriane at Weshoro

- Diane B Zimmerman Tralfic Engineering
T/e3/2020
Piv Peak No Build
] wation | Nomhsouh

Peoject Description Providence Point

East/West Street Wesboro

Peak Hour Factor

Northbound

Percent Grade (%)
“Right Tun Channelized . 50 F e
Median Type | Storage Undivided

“Critical Headway (seQ) 1
Base Fotlow-Up Headway (sec)

Capacity,cfveh/ny, el T
w/c Ratia 0.18
195% Ouevelenotn Quslvel) -1 - 3 Ll rar
Contrel Detay (s/veh) N . S-S

Level of Senvice (LOS) i i e
Approach Deiay (s/veh) 214

Copyright & 2020 University of Florida. All Rights Reserved. HCSH TWSC Version 783

Genersted: 7/23/2020 1:.00:11 PM
Wesborg P 35 NBxaw

Diane B. Zimmerman

Traffic Eaginearing, LLC. Page 38



Old Preston Highway
Traffic impact Study

DBZ

Herr Lane at Wesboro

Analyit

Date Performed

10/30/2020

PhA Peak Build

Peak HOur Facxor 0.94

Time Analyzed

Project Description

Providence Point

Northbound

Southbound

Flow Rate, v {veh/h) 43 28 €8
| Copaciy £ e o 52 =
v/c Ratio an

Con:ro% Delay (vaah}

Copmght @ 2028 University of Flarida. Al nghts Raserved.

Wesbore PM 35 Baxtw

i. _Sefvice{lOS) ; Cdn
Appfoach {}elay {s/veh] 197
HCSEE TWSC Varsion 7.9 Generated: 10/35/2020 3:42:18 PM

Diane B, Zimmearman

Traffic Engineering, L1L

Page 39



5151 Jefferson Boulevard

DESIGNED FOR YOU. ‘*"“is"is':)"z’ i:;ﬁ;g
ENGINEERED FOR SUCCESS. (502) 485-

MINDEL SCOTT

www.MindelScott.com

CASE #21-ZONE-0104 — JUSTIFICATION FOR LAND-DISTURBING ACTIVITY
ON SLOPES 30% OR GREATER

Project Name and Location: Old Preston Highway Apartments, 10410 & 10414 Old
Preston Highway

Proposed Use: Multi-Family Residential

Request: Zone Change from R-4 to R-7

Owner Skaggs Family Trust

Applicant: Highgates Development

Located north of the intersection with Interchange Drive on Old Preston Highway, the Old
Preston Highway Apartment site consists of two contiguous parcels on 9.78 total acres of land.
The proposal is for a change of zoning from R-4 to R-7 to construct a 174-unit multi-family
development. The overall net density will be 17.79 dwelling units per acre and includes over
110,000 SF of open space provided throughout the development.

Steep slopes are present on this site. Slopes greater than 30% however, are minimal. There is
approximately 780 SF of area greater than 30% on the proposed development. This is equivalent
to only 0.18% of the total net area. Steep slopes between 20% and 30% are also present on this
site. The largest consolidated area of 20%-30% slopes are proposed for preservation. This
preserved area is located adjacent to Fishpool Creek and is located at the west end of the site.

Asher Engineering, Inc. has performed geotechnical evaluation of the site and a report has been
submitted to Louisville Planning and Design Services. The report did not indicate any negative
impacts due to the proposed development. Furthermore, the geotechnical report outlines
recommendations for development and indicates that the soils on this site “are suitable for
support of new buildings and roads, and are suitable for structural fill”.

Received November 1, 2021 Planning & Design 21-ZONE-9164




MEMORANDUM OF UNDERSTANDING

WHEREAS, Patrick Hassler and Sherry Hassler, husband and wife (“Hassler™), with an
address of 10412 Old Preston Hwy, Louisville, KY 40229, are the owners of real estate lying to
the North and West and contiguous to said real estate of The Skaggs Family Trust, James Mark
Skaggs and Jon Skaggs, Co-Trustees, by virtue of a deed September 12, 1994, and recorded in
Deed Book 6500, Page 739, of record in the office of the Clerk for Jefferson County, Kentucky
(the “Hassler Property”), and

WHEREAS, The Skaggs Family Trust, James Mark Skaggs and Jon Skaggs, Co-Trustees
(“Skaggs™) has entered into a Real Estate Purchase and Sale Agreement, as amended from time-
to-time, with T Big Ventures Inc. (“T Big™). for the sale and purchase of their property located at
10410 and 10414 Old Preston Hwy., Louisville, Kentucky (the “Skaggs’ Property™), and

WHEREAS, in anticipation of said sale and transfer of the Skagg’s Property to T Big, T
Big and Hassler desire to establish and define the location of a future easement across the Skaggs’
Property for the benefit of the Hassler Property for ingress and egress.

NOW, therefore, subject to the terms set forth hereinbelow, T Big does hereby agree to
grant to Hassler, their heirs and assigns, a perpetual, non-exclusive easement over the that portion
of Skaggs’ Property and contiguous to the Hasslers' property as shown on the Access Easement
Plat (the “Plat”) by Mindel Scott and Associates, Inc. attached hereto and marked as Exhibit "A".
Said easement is limited to the hatched area, as shown on the attached Plat as shown as "30°
ACCESS ESMT GRANTED”.

Said easement shall be in the form set forth hereto as Exhibit A, except that the grantor
therein may be altered to Joseph Waldman or any other entity owned by him, in part or in whole,
or otherwise under the control of Joseph Waldman pursuant to an assignment of the Purchase
Agreement on or before closing.

However, in the event T Big (i) does not receive all permits and approvals necessary for its
intended use of the property as an apartment complex, or (ii) does not consummate its conveyance
pursuant to the Purchase Agreement, T Big’s obligation to execute and grant the easement
contemplated herein shall terminate and neither party shall have any further obligation to the other.

IN TESTIMONY WHEREOF, witness the authorized signature of the T Big and Hasslers
the day and date set forth below.

GRANTOR: T Big Ventures Inc.,

By:

Printed Name:

Its:

Received November 1, 2821 Planning & Design 21-ZONE-8164



DEED OF ACCESS EASEMENT

Know all men by these presents that, whereas T Big Ventures Inc., hereinafter called the
Grantor, is the owner of the following described real estate, to wit:

10410 Old Preston Hwy.

BEGINNING at a point in the center of Preston Highway, f/k/a Louisville &
Shepherdsville Pike, 196.8 feet Northwardly from the Southeast corner of Lot 2,
Issac Brooks Division, said corner of Joseph Logsdon; thence with the center line
of said Preston Highway North 14° 07° West 100 feet, South 77° 46° West 621.27
feet; thence with North 14° 07° West 140.30 feet; thence North 28° 17° West 258.20
feet; thence South 78° West 608 feet to the center of a Branch; thence with a center
of said Branch and with its meanders South 18° 45’ East 89 feet; East 89 feet; South
50° East 240 feet, South 19-1/4 ° East 142 feet, more or less, to a corner of the 1-
2/3 acres conveyed to Robert F. Flora by deed dated December 30, 1937, of record
in Deed Book 1660, Page 648, in the Office of the County Clerk of Jefferson
County, Kentucky; thence leaving said Branch and with the North line of said 1-
2/3 acres, North 81° 43" East 370 feet, more or less; thence South 85° 07’ East 272
feet; thence North 74° 46” East 603.3 feet to the beginning.

Being that same property conveyed to T Big Ventures Inc., by Deed dated

and recorded on in Deed Book s
Page , of record in the office of the Clerk for Jefferson County, Kentucky.
AND
10414 OId Preston Hwy.,

BEGINNING at a point in the center line of Preston Street, or Highway, North 14°
07’ West 30 feet from the Southeast corner of Lot 2 of the Isaacs Brooks Division
recorded in Deed Book 552, Page 335, in the Office of the Clerk of the County
Court of Jefferson County, Kentucky; thence with the center line of Preston
Highway, North 14° 07" West

166.80 feet to a point in the center line of said Highway; thence South 74° 44° West
passing a pipe at 40 feet, continuing on same line to a railroad spike at the
Northwest corner of property, in all 604.64 feet; thence South 14° 07° East 120.00
feet to a pin and property corner; thence North 79° 10° East passing a pipe at 565.46
feet, continuing on the same line to the point of beginning, in all 605.50 feet,
containing 1.99 acres; said above described property being subject to a 10 foot
easement along the entire North line, for ingress and egress to the property
conveyed to Joseph E. Hassler and wife as set out in Deed recorded in Deed Book

2
3365-001/616499
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3615, Page 47, in the Office of the Clerk aforesaid; and being the remaining portion
of the property conveyed to Charles W. Brooks and Wilma Lee Brooks, his wife,
for their joint lives with remainder in fee simple to the survivor of them by deed
dated February 9, 1951, and recorded in Deed Book 2719, Page 465, in the Office
of the Clerk aforesaid, the said Charles W. Brooks, having died February, 1975,
thereby vesting the fee simple title to said property in Wilma Lee Brooks, party of

the first part.

Being that same property conveyed to T Big Ventures Inc., by Deed dated
and recorded on in Deed Book ,

Page . of record in the office of the Clerk for Jefferson County, Kentucky.

WHEREAS, PATRICK HASSLER and SHERRY HASSLER, husband and wife, with
an address of 10412 Old Preston Hwy, Louisville, KY 40229, herein called the Grantees, are the
owners of real estate lying to the North and West and contiguous to said real estate of Grantor by
virtue of a deed September 12, 1994, and recorded in Deed Book 6500, Page 739, of record in the
office of the Clerk for Jefferson County, Kentucky, and

WHEREAS, the Grantor and Grantees desire to establish and define an easement across
Grantor's property for the benefit of Grantees' property for ingress and egress.

NOW, therefore, in consideration of the sum of One Dollar ($1.00) received to the full
satisfaction of the Grantees, the Grantor does hereby grant to the Grantees, their heirs and assigns,
a perpetual, non-exclusive easement over the that portion of Grantor's property and contiguous to
the Grantees' property as shown on the Access Easement Plat (the “Plat”™) by Mindel Scott and
Associates, Inc. attached hereto and marked as Exhibit "A". Said easement is limited to the hatched
area, as shown on the attached Plat as shown as "30° ACCESS ESMT GRANTED”.

Said easement includes the right of ingress and egress over Grantor's property to and from
the easement for access to Grantee’s real estate for its current use as a single-family residence.
These presents shall not be deemed to include or grant any right, title, interest, claim or demand in
or to said real estate of the Grantor other than the right granted herein. Excepting any damages
specifically caused by the Grantee, the Grantor shall have the sole authority and responsibility for
the maintenance and upkeep of the easement. This easement shall run with the land and shall bind
and inure to the benefit of the Grantor and Grantees, and their successors, assigns, heirs and
personal representatives.

[signature pages to follow]

3365-001/616499
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IN TESTIMONY WHEREOF, witness the authorized signature of the Grantor and
Grantees the day and date set forth below.

GRANTOR: T Big Ventures Inc.,

By:

Printed Name:

Its:

COMMONWEALTH OF KENTUCKY

COUNTY OF

I, the undersigned Notary Public, do hereby certify that the
foregoing Access Easement was this day produced to me in said state and county and
acknowledged before me this dayof , 2021, by T Big Ventures, Inc.,
to be his voluntary act and deed on behalf of said Trust,

WITNESS my hand and notarial seal.

My commission expires:

NOTARY PUBLIC

3365-001/616499
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GRANTEES:

PATRICK HASSLER

SHERRY HASSLER

COMMONWEALTH OF KENTUCKY

COUNTY OF

The foregoing Access Easement was subscribed, sworn to and acknowledged before me
this day of , 2021, by the Grantees, PATRICK HASSLER and
SHERRY HASSLER, husband and wife.

WITNESS my hand and notarial seal.

My commission expires:

NOTARY PUBLIC

Printed Signature

THIS INSTRUMENT PREPARED BY:

Jason A. Lopp, #87538

CHURCH LANGDON LOPP & BANET LLC
318 Pearl Street, #200

New Albany, IN 47150

(812)725-8224

3365-001/616499
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Asher Engineering, Inc.
Environmental & Engineering Consulting

October 12, 2021

Mr. Brent Hackworth
brent@highgates.com

RE: Slope Stability
Proposed Apartments
10410 Old Preston Highway
Louisville, Ky

Dear Mr. Hackworth,

In July, 2021 Asher Engineering visited the referenced site to conduct a subsurface investigation for the
proposed apartment complex. The subsurface conditions were explored by conducting 9 test pits across
the site. The test pits were consistent with about 12 in. topsoil layer underlain by moist, firm, brown silty
clay soil down to limestone bedrock.

The site topography is generally flat to gently sloping with some areas of the site at slightly steeper slope.
While no slope failures were noted during our site visit, the areas with significant slopes will be inspected
by the Asher Engineer during the earthwork portion of the site development, and inspected during
construction of new building foundations. Placement of any fill in sloped areas must be benched into

the slope and placed horizontally, and compacted to 98 percent of the Standard Proctor (ASTM D698).
Field density tests would be conducted to confirm that the specified compaction was achieved.

The site should be graded such that water drains away from the structures. Some areas may require
additional efforts to insure positive drainage away from the building foundations. This may include
perimeter and subfloor drains connected to a sump or French drain. The site should be graded such that
water drains away from the structures. Any such recommendations would be made by Asher Engineering
at the time of building construction.

Inspection reports would be prepared documenting the sitework and construction of all building pads,
including any building areas constructed on slopes.

Sincerely,
E“‘""{ \:—-L\ NIy,
\\\\\\\\\\ ¢ K %
Richard A. Linker, P.E. §'\Q’ © 5@)\2’%
§ %
£ ¢,/ RICHARD A \%4 %2
H LINKER \“E
: H
1021 8. Floyd Street » Louisville, Kentucky 40203  Office: (502) 589-0073 asherinc@aol.com o



GEOTECHNICAL ENGINEERING STUDY

PROPOSED APARTMENTS
10410 OLD PRESTON HIGHWAY
LOUISVILLE, KENTUCKY
ASHER PROJECT NoO. 21-077
RECEIVEL
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FPLUAKRNING &
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Prepared For:
Mr. Brent Hackworth

brent@highgates.com
Prepared By:

Asher Engineering, Inc.
1021 South Floyd Street
Louisville, Kentucky 40203
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Asher Engineering, Inc.
Environmental & Engineering Consulting

July 13, 2021

Mr. Brent Hackworth
brent@highgates.com

Re:  Geotechnical Engineering Study
Proposed Apartments
10410 Old Preston Highway
Louisville, Kentucky

Dear Brent,

Asher Engineering has completed a Geotechnical Engineering Study for the referenced project.
This report contains the findings of our subsurface exploration, geotechnical recommendations to aid
design of foundations and floor siabs, and construction recommendations with regard to site work,

fill placement, and foundation installation and inspection.

We appreciate the opportunity to be of service to you on this project. If we can be of further assistance,
or if you have any questions regarding this report, please contact our office.

Sincerely,
{
Qg
Keg,

QM-A: \_,:.L\ \\s\\“\\;’ of "

W,
Richard A. Linker, P. E. RICHARD A.
LINKER
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1.0 PROJECT INFORMATION

The project site is located at 10410 Old Preston Highway, in Louisville, Ky.

The site is an open grass-covered flat rectangular shaped tract with scattered mature trees.

A review of historical aerial photographs (Appendix) revealed that the property is

previously undeveloped land with some large tilled gardens but no full crop coverage. .

Proposed for construction are 3-story, slab on grade apariment buildings. Asphalt paved

parking and access drives will be provided throughout.

2.0 SUBSURFACE EXPLORATION

The subsurface conditions were explored by conducting 9 test pits across the site.

The test pits were consistent with about 12 in. topsoil layer underlain by moist, firm,

brown silty clay soil down to limestone bedrock. A summary of each test pit is included

in the Appendix. The depth to refusal at each test pit is summarized below.

Test Pit

1

2
3
4
5

L=NN- R

Depth to Refusal, Ft.

1.5

2.6

8 ft. no rock encountered
7

6.3

5.5
4.0
6.9
7.0

No waler was noted in the test pits . The limestone bedrock can weather resulting in an

irregular surface and elevation differenced over short horizontal distances.

RECEIVED
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3.0 DESIGN AND CONSTRUCTION RECOMMENDATIONS

The following design and construction recommendations have been developed on the

basis of the previously described project characteristics and subsurface conditions.

3.1 Site Development

We recommend an 8 to 12 in. stripping depth be used. Thicker topsoil/rich soil will be
encountered in areas that were once tilled gardens, while other areas will have a less thick

topsoil layer,

The silty clay soils on site are suitable for support of the new bldgs and roads,

and are suitable for use as structural fiil.

It is likely that Limestone bedrock will be encountered in utility trenches and bidg pad /
footing excavations, The limestone cannot be ripped with an excavator, and will have to

be blasted or hoe rammed.

3.2 Shallow Foundations and Floor Slabs

Footings bearing on firm natural soil, or engineered fill placed over firm soil may be
proportioned using a net allowable bearing capacity of 3400 psf. Footings can bear on
firm natural soil or bedrock. A Site Classification B should be used for seismic design.
Wall footings should be at least 16 in. wide and column footings should be at least 24 in.
wide to provide an adequate factor of safety for bearing capacity. All exterior footings
and footings in unheated areas must bear at least 24 in. below final exterior grade for

frost protection. Interior footings can bear at nominal depths below the floor.

Footing excavations that extend to bedrock do not have 1o be over-excavated to provide a
“cushion’ of soil or crushed stone between the bottom of footing and bedrock. Footings
can be poured directly on bedrock even if footing elevations in other portions of the bldg
encounter clay soil. However, rock will have to be removed such that the entire footing

design thickness and footing design depth can be provided,

The building subgrades should be inspected and approved by the geotechnical engineer
prior to the placement of grade raise fill or the stone subbase. The slab should be

supported on a 4-in. layer of KY Dense Graded Aggregate (DGA) compacted to

98 percent of the standard Proctor (ASTM D-698). N . .
RECEIVED
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3.4 Below Grade Walls

Below grade walls should be designed to provide drainage to relieve hydrostatic pressure,
A clean, free draining granular fill (KY No. 57 stone) should be used to backfill against
below grade walls. The backfill zone should be drained using a perforated pipe at the
base of the wall. An Equivalent Hydrostatic Pressure (EHP} of 50 pcf may be used to
design below grade walls. A unit weight of 130 pef should be used for the granular
backfill.

3.5 Pavements

New pavement areas should be inspected by the geotechnical engineer to determine the
suitability of the subgrade and to provide recommendations for stabilization if necessary.
Assuming proper subgrade preparation, a California Bearing Ratio (CBR) value of 5 is
recommended. This value applies for both undisturbed soil and the stone subbase that is
stable under a proofroll, and for soil that is recompacted to at least 95 percent of the

standard Proctor maximum dry density.

The following asphalt pavement section is recommended for areas that will be limited to

automobiles and light trucks:

Automobile and Light Truck Areas 1.0 in. asphalt concrete surface
2.0 in. asphalt concrete base
4.0 in. KY DGA limestone
4.0 in. 4-Minus or Surge limestone

Areas that may experience heavier loading conditions should be provided with the

following pavement seciion.

Heavy Truck Areus 1.0 in. asphalt concrete surface
3.0 in. asphalt concrete base

4.0in. KY DGA
6.0 in 4-Minus or Surge limestone

RECEIVED
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FLANRING &

SESIGN SERVICES

Page 3

HE /0T S A
1- FUNE ~u 104

e



4.0 CONSTRUCTION RECOMMENDATIONS

Variations in subsurface conditions should be expected during construction.
It is therefore recommended that the geotechnical engineer be retained by the Owner to
review the soils-related phases of the project and 10 correlate the test data with the sojl

conditions that are encountered during construction.

4.1 Subgrade Preparation

Prior 10 construction or the placement of new engineered fill or stone subbase,
the exposed subgrade should be evaluated by the projeci geotechnical engineer.
The existing subgrade should be carefully inspected by proofrolling with a loaded dump
truck prior to the placement of fill to identify soft areas. Any soft areas identified by the
proofroll would be undercui and stabilized with crushed stone. The contractor should
exercise discretion when selecting equipment sizes and also control surface water while
the subgrade soils are exposed. The severity of this potential problem depends to a great

extent on the weather conditions during construction.

4.2 Engineered Fill

Engineered fill should be placed on a prepared subgrade that has been inspected and
approved by the project geotechnical engineer. The inspection would include proofrolling
of the exposed subgrade with a loaded pan or other suitable rubber-tired piece of
equipment. If unsuitable material is disclosed, an appropriate remedial measure would be
recommended by the geotechnical engineer at that time. Engineered fill placement and
compaction operations should be monitored by the geotechnical engineer or his
representative. Field density tests should be performed on each lift as necessary to insure
that the specified compaction is being achieved. Soil fill placed in the proposed building
area should be compacted 10 at least 98 percent of the standard Proctor maximum dry
density (ASTM D-698). Fill placed in the paved areas should

95 percent, and fill placed in green areas to 90 percent.

4.3 Foundation Excavations PLARNING &

. DESIGH SERVICES
All foundation excavations should be evaluated by the geotechnical engineer or his
representative to insure adequate foundation support. All concrete for foundations should

be poured the same day the excavation is made.

Page 4




Appendix

Historical Aerial Photographs
Summary of Test Pits
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Proposed Apartments ~ Asher Engineering, Inc.
10410 Old Preston Highwa Project No.: 21-077
Louisville, Kentuck Photo Date March 1993




10410 Old Preston Hwy.
High Gates
21-077

Test Pit #1

0"t0 7" Topsoil with roots

77t0 18”7 Silty Clay; moist; firm; brown; silty

18” Limestone; shelf rock; Possible Karst Activity Near-By
Refusal at 1 ft. 6 in.

Test Pit #2

0"to 4"  Topsoil with heavy roots

4”10 317 Silty Clay; moist; firm; brown; silty with trace rock fragments and roots
31 Limestone; Surface Rock Qutcrop

Refusal at 2 ft. 7 in.

Test Pit #3

0"to 16”  Topsoil with roots to 18"

107 to 36" Silty Clay; moist; firm; brown; silty
36" 10 96"  Silty Clay; moist; firm; red brown
Terminated at § fi.

Test Pit #4

0”to 14”7 Topsoil with heavy roots

14" to 36"  Silty Clay; moist; firm; brown,; silty

36710 84"  Silty Clay; moist; firnm; red brown with gray
84” Limestone

Refusal at 7 ft.

Test Pit #5

0"t04”  Topsoil (minimal)

4"t0 36"  Silty Clay; very moist; firm; brown; very silty
36" to 76" Silty Clay; moist; firm; red brown

76" Limestone; Karst Activity Near-By

Refusal at 6 ft. 4 in.

Test Pit #6

0"to 127 Topsoil with roots

127 to 36" Silty Clay; very moist; firm; brown; very silty

36" to 66™ Silty Clay; moist; firm; red brown with gray; trace limestone floater at 4 fi.
66" Limestone

Refusal at 5 ft. 6 in,
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OCT 1o st
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Test Pit #7

0710 10"  Topsoil with roots

1071024”  Silty Clay: very moist; firm; brown; silty
24”10 48" Silty Clay; moist; firm; red brown with gray
48” Limestone

Refusal at 4 ft.

Test Pit #8

0”to 10" Topsoil with roots

107 t0 30" Silty Clay; dry/moist; firm; tan brown,; sity with trace roots
30” 10 82" Silty Clay; moist; firm; red brown

g2” Limestone

Refusal at 6 f1. 10 in,

Test Pit #9

0" t0 127 Topsoil with roots
127 t0 84"  Silty Clay; moist; firm; red brown; silty
Terminated at 7 ft.

RECEIVED
OCT 15 vz

DESIGHN SERVICES

3



NO SCALE

PLANMNING &

JESIGH SERVICES

i,

NET SITE AREA = 9.78:t AC(425,936% SF)
EX. TREE CANOPY* = 243606t SF(57%)
243,606 SF x .20 = 48,721 SF

*TREE CANOPY DEPICTED ON PLAN PER AERIAL
PHOTO. TREE CANOPY CALCULATIONS BASED
UPON TREE AREAS SHOWN.

GRAPHIC SCALE 1"=200'

0 100 200 400

EXSING TREE CANOPY EXHIBIT: 21—70NF-0104
THE PURPOSE OF THIS EXHIBIT IS TO QUANTIFY
PROPERTY OF:

THE EXISTING TREE COVERAGE.
SKAGGS FAMILY TRUST
6606 PAYTON LANE
CRESTWOOD, KY. 40014
TAX BLOCK 85, LOT 44 & 266

M l N D E L s c o T T D.B. 11343 PG. 804, & D.B. 11343 PG. 809

LEGEND

v EX TREE MASS

ENGINEERING » SURVEYING W
PLANNING & LANDSCAPE ARCHITECTURE PROPERTY ADDRESS:
5151 Jefferson Bivd. Loulsville, KY 40219 PO f044 OLD PRESTON HWY
502'485‘1508 ’ Miﬂdelscott.com DATE: OCTORER 13, 2021
Sheet 1 of 1 JOB NO.:
NE U
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HIGHGATES

OLD PRESTON ELEVATIONS
Leasing Office and Building 1
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HIGHGATES

OLD PRESTON ELEVATIONS
1 Bedroom Buildings
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OLD PRESTON ELEVATIONS
2 Bedroom Buildings
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