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8300 Cooper Chapel Road

Traffic Impact Study SEP 14 2020 _
INTRODUCTION P '—ANQUE'\A%%ESIGN

The site plan for the proposed residential development shows 88 single-family lots and 432 apartments on Cooper
Chapel Road (KY 864) at the intersection of Cedar Creek Road in Louisville, KY. Figure 1 displays a map of the site.
Access to the site will be from two entrances, one on Copper Chapel Road and one on Cedar Creek Road (KY 864). A
connection will be made to Fantasy Trail to the south. 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
intersections of Cedar Creek Road with Loyal Drive and Cooper Chapel Road, and the proposed entrances.
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Figure 1. Site Map

EXISTING CONDITIONS

Cedar Creek Road, KY 864, is a state-maintained road with an estimated 2020 ADT of 2,400 vehicles per day between
KY 2053 {Mt. Washington Road) and Cooper Chapel Road as estimated from the 2018 count at Kentucky
Transportation Cabinet (KYTC) at station 279, The KYTC functional classification is Urban Major Collector. The road is
a two-lane highway with ten-foot lanes with three-foot shoulders through the study area {provided by the Kentucky
Transportation Cabinet). The speed limit is 35 mph. There are no sidewalks. The intersection at Loyal Drive is
controllied with a stop sign on Loyal Drive. The intersection with Cedar Creek Road is controlled with a stop sign on
Cedar Creek Road.

Peak hour traffic count for the intersection of Cedar Creek Road at Loyal Drive was obtained on Wednesday, January
15, 2020. The a.m. peak hour occurred between 7:00 and 8:00 and the p.m. peak hour occurred between 4:45 and
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8300 Cooper Chapel Road
Traffic Impact Study

5:45. The turning movement data for the intersection of Cooper Chapel Road at Cedar Creek Road is from the KYTC
traffic forecast for Cooper Chapel Road improvements (5-481.0) dated January 2013. The 2013 volumes have been
project to 2020. Figure 2 iilustrates the existing a.m. and p.m. peak hour traffic volumes. The Appendix contains the

full count data.
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Figure 2. Existing Peak Hour Volumes
FUTURE CONDITIONS

The project completion date is 2024. An annual growth rate of 2 percent was applied to the 2020 thru volumes. This
was determined by the historical growth at KYTC station 279. Trip generation for 523 lots from approved subdivisions
to the south were included {see Appendix for detail). Trip generation for the remaining 62 lots to be accessed from
Loyal Drive have been included on Loyal Drive. The Kentucky Transportation Cabinet and Louisville Metro will be
constructing improvements to Cooper Chapel Road north to Beulah Church Road. This project will include a two-way
left-turn lane. Figure 3 displays the 2024 No Build peak hour volumes.
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Figure 3. 2024 No Build Peak Hour Volumes
TRIP GENERATION

The Institute of Transportation Engineers Trip Generation Manual, 10™ Edition contains trip generation rates for a
wide range of developments. The land uses of “Single-Family Detached {210)” and “Multifamily Housing {Mid-Rise)
(221)” were 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 4. Figure 5 shows the trips generated by
this development and distributed throughout the road network during the peak hours. Figure 6 displays the individual
turning movements for the peak hours when the development is completed.
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8300 Cooper Chapel Road
Traffic Impact Study

Table 1. Peak Hour Trips Generated by Site

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

Land Use Trips { In | Out § Trips | In | Out

Single-Family {88 units) | 67 | 17| 50 ] 180 [110| 70

Multifamily (432 units) | 144 {37 | 107 | 180 | 110 | 70

TOTAL | 211 {54 157 | 270 | 167 | 103

Ty e
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Figure 4. Trip Distribution Percentages
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The qualitative measure of operation for a roadway facility or intersection is evaluated by assigning a “Leve! of

Service”. Level of Service is a ranking scale from A through F, “A” is the best operating condition and “F” is the worst,
tevel 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 fanes at stop-controlled intersections.
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8300 Cooper Chapelf Road
Traffic Impact Study

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) software, The delays and Level of Service are summarized in
Table 2.

Table 2. Peak Hour Level of Service

A.M. P.M.
A h 2020 2024 2024 | 2020 2024 2024
pproac Existing | No Build | Build | Existing | No Build | Build
Cooper Chapel Road at Entrance (N)
c C
Entrance Eastbound 15.1 18.2
Cooper Chapel Road Northbound (left) A A
P P 7.7 9.8
Cooper Chapel Road at Cedar Creek Road
B B B B B C
Cedar Creek Road Westbound 107 14.0 16.7 121 14.8 18.2
A A A A A A
Cooper Chapel Road Southbound {left) 79 8.6 9.0 79 8.6 9.0
Cedar Creek Road at Loyal Drive
. B B B C C
Loyal Drive Eastbound 110 | 144 | 148 | 123 | 176 | 183
A A A A A
Cedar Creek Road Northbound (left) 74 76 76 79 8.6 86
Cedar Creek Road at Entrance
C C
Entrance Eastbound 18.7 298
Cedar Creek Road Northbound (left) A A
7.7 9.0

Key: Level of Service, Delay in seconds per vehicle

The entrances were evaluated for turn lanes using the Kentucky Transportation Cabinet Highway Design Guidance
Manual dated July, 2020. The traffic impact policy requires using volumes for ten years beyond opening date, or
2034. The 2034 volumes were determined by using 2% annual growth from the 2020 volumes and adding trip
generation for all the recently approved lots {770 total). See appendix for trip generation. Figure 7 is the 2034 No
Build and Figure 8 is the Build. The volumes in Figure 8 were utilized to determine turn lane requirements. The
south entrance will require a southbound right turn lane. Table 3 displays the level of service results for 2034.
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8300 Cooper Chapel Road
Traffic Impact Study

Table 3. Peak Hour Level of Service 2034

AM. P.M.
A h 2020 2034 2034 2020 2034 2034
pproac Existing | No Build | Build | Existing | No Build | Build
Cooper Chapel Road at Entrance (N)
C Cc
Entrance Easthound 18.8 21 4
Cocper Chapel Road Northbound (left) A B
P P 7.9 10.3
Cooper Chapeli Road at Cedar Creek Road
B C (] B C D
Cedar Creek Road Westbound 10.7 205 | 27.0 | 12.1 191 | 251
A A A A A A
Coaper Chapel Road Southbound (left) 79 94 10.0 79 95 10.0
Cedar Creek Road at Loyal Drive
. C B b D
Loyal Drive Eastbound 110 | 202 | 210 123 | 288 | 302
A A A A A
Cedar Creek Road Northbound {left) 74 77 78 79 94 9.4
Cedar Creek Road at Entrance
D D
Entrance Eastbound 32 1 328
Cedar Creek Road Northbound (left) A A
eexhoa v 7.9 9.3

CONCLUSIONS

Based upon the volume of traffic generated by the development and the amount of traffic forecasted for the year
2034, there will be a slight impact to the existing highway network. A southbound right-turn lane will be required at
the south entrance. No other improvements are required.
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Jaffarson County, KY
Classified Tum Movement Count

Ste8of &
kY854 Cedar Creek Rd (North}

KY-864 Cedar Creek Rd {South)

Layal Dr

LatiLong Weather

38.059388°, -85.614268° Cloudy
51°F

Date

Wednesday. January 15, 2020

Traffic Counts

Marr Traffic

fransporiation Data Collection

41 Paabody Stresl, Nashville, TN 37210

10 Glenlake Parkway, Suite 130, Aflanta, GA 30328

555 Fayetieville Street, Suite 201, Raleigh, NC 27601

1279 South Shety Straet, Louisvile, KY 40203

5565 North MacArthur Boulevard, Sutte 225, Dallas. TX 75039

helo@martrafiic.com
www marntraffic. com

1(800) 615-3765

Southbound Northbound Eastbound
jar Creek KY-864 Cedar Creek Rd {South) Loyal Dr
3 s It Tis 22 i y?mm- )k{ 4 2 e ,,'

0700 - 0715 9 11 6 0 0 64 Y 0 18 i 0
0715-0730 o 12 4 0 1 69 9 0 1 4 0
0730 - 0745 ] 12 2 4 0 30 0 g 3 g 0
0745 - 0800 ] 28 5 ] 1 45 Q 0 5 0 0
0800 - 0815 g 17 4 0 0 45 4 1] 7 0 0
0815 - 0830 ] P4l 3 0 0 40 g 0 7 1 Q
0830 - Da45 0 12 1 ¢ 0 41 0 ] 4 0 0
(0845 - 0800 0 14 5 0 1 31 0 0 7 1 0
1600 - 1615 0 46 12 Y 4 35 g 0 4 0 0
1615 - 1830 0 51 5 g 4 24 d 0 4 0 0
1630 - 1645 9 55 10 g 1 B g 0 g 0 0
1645 - 1700 G 65 11 j] 1 kX] 0 0 2 0 0
$715- 1730
1730 - 1743 G 68 12
1745 - 1800 3 52
0700 - 0715 4 1 5 0
0715 -0730 0 19 4 4
{730 - Q745 a 12 2 g
(745 - 0800 0 28 5 Y

AM PEAK TOTAL 4] 70 17 0
1645 - 1700 0 g

715- 1730

1730 - 1745 0 58 12

M PEAK TOTAL 0 246
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TRIP GENERATION NEARBY SUBDIVISIONS
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Cedar Creek Conservation Subdivision
10803 Cedar Creek Road
Traffic iImpact Study
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Heritage Creek Extension
Cedar Creek Road
Traffic iImpact Study
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HCS Reports

Generat Information

Site Information

D8z

Crooper Chape! stEnt N

Analyst Intersection

Ageney/Co. Diane B Jimmerman Traffic Engineering . . Jurisdiction . RENE

Sate Performed 8/256/2020 East/West Street Entrance Morth

Analysis Year 2024 North/South Street Cooper Chapel Road
Time Analyzed AM Peak Peak Hour Factor .31

Intersection Crientation hNorih-Smah Anaiysis Time Period {hrs) 025

Project Bescripuon

5300 Cooper Chapel
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SEP 14 2070

SERVICES

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Morhbound Southbound
Movement y i T R U L 7 R u 3t T R Y L T R
Procrity 10 11 12 7 5 9 u 1 2 3 4L “4 5 ]
Mumber of Lanes Q 1 0 0 0 0 G 1 1 o 0 0 1 [
Canfiguration LR i H R
Volume {veh/h} -3 5 2 | 628 200§ w0
Percent Heavy Vehidies (6} o] ] s}
Proportion Time Blocked
Percent Crade [%) ]
Right Turn Channelized
Median Type | Storage Left Cnty 1
Critical and Follow-up He

Base Criticat Headway (ser)
Critical Headway (sec B840 820 4,10
Base Follow-Up Headway (sect 35 33 2.2

330 330 220

Follow-Up Headway fsec)

Delay,

Flow Rate, v {veh/hj

42 2

Capacity, ¢ fveh/h) 339 1317
vic Ratic a1 026

' §5% Crueve Length, Qgs veh) 0.4 a0
Control Delay (s/veh) 15.1 17
Level of Senvice (LOS) C A
Approach Defay (s/veh) 15.1 8.0
Approach LOS [
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DBZ

Analyst Intersection Cooper {hapel at Ert N
Agency/Ce. Diane B Zimmerman Traffic Engineering Jurisdiction ’ o B
Date Perfarmed 8/26/2020 East/West Street Entrance North

Analysis Year 2034 North/South Street Cooper Chapel Road
Tirne Aralyzed AM Peak Peak Hour Factor 4.8

Intersection Orientation North-South Analysis Time Periog (hrs} 0.25

Project Description
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Approach Basthound Wasthound Northbound

Movement U L T R U L T R U L T R UoF oL T

Pricrity 14 1t 12 7 g 9 i 1 2 3 AU 4 E
Number of Lanes 0 1 G o 0 0 F 0 1 1 ¢ ¢ 0 i 0
Canfiguration LR L T TR
Volume {veh/h) 2% 5 2 831 263 10
Percent Heavy Vehicles (%) Q ¢ 0

Proportion Time 8locked

Percent Grade (%) o

Right Tum Channelized

Madizn Type | Storage 1

Critical and Follow-up Headways

Left Cnly

&2

Base Critical Headway {sec) 7 41
Critical Headway (sec) 640 6.20 4.10
Base Follow-Up Headway (se¢) 3.5 3.3 22
Folfow-Up Headway (sec} 356 330 220

Delay, Queue Length, and Level of Service . = L
Flow Rate, v (veh/h} 42 2
Capacity, ¢ {veh/h) 303 1233
v/ Ratio 0.14 0.00
55% Queue Length, Qqy (veh) 143 0.0
Cantrol Delay {s/veh) 188 1.9
Levet of Service {LOS) [ A
Approach Delay (s/veh) 18.8 2.0
Approach (OS5 C
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 Information

Sk
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DEZ

intersection

Cooper Chapel atEnt N

Agency/Co. L Diane B Zimmerman Traffic Engineering -, Jurisdiction. . Sl
Date Performed §/28/2020 East/\West Street Entrance borth
Analysis Year 2024 - nines North/South Street 000 Cooper Chape! Road
Time Anatyzed PM Peak Peak Hour Factor 0.34

intersection Orientation North-South.. ... o Analysis Tirne Period {fws): § 0.25. .

Project Description #3080 Coaper Chape!
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Approach Eastpound Westhoung Northbound Southbound "

Movement: [ DO T T £ R g W fo b0 B T §o R e U B B0 TS R £ bbb R

Priority kid 1 12 7 8 g 1w 1 2 ay 4 5 6

Number of Lanes: 0 il LN S 1 g .0 BoN LA LA AR A 0 0 [ T N

Configuration LR L T R
- Vokiiz veh/RY 12 3. T8O I 11 35 SENENE VIR Seeeo 723 32

Percent Heavy Vehicles (%) O 9 g

Proportion Yime Blocked .- - - B

Percent Grade (%6} a

Right Turn Channelized

Median Tyge | Storage

Critical and Follow-up Headways

Base Critical Headway {sec) 7.1 £2 4.1
Critical Headway {sec) . 654C 6.20 414G
Base Follow-Up Headway {seq) 35 33 22
Follow-Up Headway [sec}. ER TR SRR B &1 L 2.20
Delay, Quetie Length, and Level of Servic
Flow Rate, v (veh/h) T .
Capacity, ¢ (veh/h). . 238 154
v/c Ratio L9 .0t
95% Quene Length, Qe (veh) 03 o0
Control Delay 3/veh) 18.2 o1
Level of Service (LOS) c A
Approach Delay (s/veh) 182 0.1
Approach LOS, - T o e TS S AT T S ST PR PR TS E R

Comyright & 2020 University of Florida. All Rights Reserved.
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8300 Cooper Chapel Road
Traffic Impact Study

General Information

Site Information -

Analyst DBz Intersection Coaper Chapet at Ent N
Agency/Co, Diane 8 Zimmerman Traffic Engineering Surisdiction a ’
Diate Performed Bi26/2020 Fast/West Street Entrance North
Analysis Year 2034 Morth/South Street Caoper Chape! Road
Time Analyzed P3 Peak Peak Hour Facter .84

Intersection Orientation North-South Analysis Time Period (hrs} 8.25

Project Description

Lanes.

83060 Cooper Chapel

RECEIVED

SEP 142020

PLANNING & DESIGN

SERVICES

Vehicle Volumes and Adjustments =~

Foliow-Up Headway (sec}

2.2¢

Approach Eastbound Westbound Northbound Sauthbound
Movement U kL T R U L T R U i T R 3] b T R
Prigrity 1G i 12 7 & 9 1w 1 2 3 4y 4 g &
Nummber of Lanes ¢ 1 0 44 [ 0 [y 1 110 i} [ ] o
Configuration LR A i TR
Volume (veh/h) 9 3 6 | 545 1841 32
Percent Heavy Vehicles (%} [y} G 0
Proportion Time Blocked
Percent Grade [%} o]
Right Turn Channelized
tdedian Type | Storage Left Gty 1

Critical and Follow-up Headways L
Base Criticat Headway {sec) 7.1 6.2 4.3
Criticzl Headway (sec) 840 £.20 4.5¢
Base Foliow-Up Headway s8¢} 315 3.3 2.2

350 3.30

Delay, Queue Length, and Level of Service
Flow Rate, v fveh/h) 26 7
Capacity, ¢ {veh/h} 246 683
w/¢ Ratio 811 0.01
95% Queve Length, Qus (vek) 04 oo
Controt Delay (s/veh) 214 03
Level of Service {LO5) C B
Approach Delay {s/veh) 214 a.1
Approach LOS . [

Copyright © 2020 University of Flonda. All Rights Reserved.

HCS 8 TWEC Version 7.9
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8300 Cooper Chape! Road

Traffic Impact Study

 General Information

DBz

Imersection

Cooper Chapel at Cedar Or

Analyst

Agency/Co. Diane B Zimmemman Traffic Engineering _ - Jurisdiction : PO

Date Performed 8/26/2020 East/West Street Cedar Creex Road
Anaiysis Year . 2020 North/South Street - - Cooper Chapel Road . - -
Time Aratyzed AM Peak Peak Hour Factor .81

Intersection Orientation . Morth-3outh. . ... .. Analysis Time Periad (hrs)..- 025

Project Description

RECEIVED

SEP 142020

PLANNING & DESIGN

SERVICES

icle Volumes and Adjustments

Apprzach Eastbound Southbound
Movement o LY E. 7 R U L T S B ) B Rogo U p B b0 B b0 R
Priority 10 il 12 7 8 9 1w 2 3 4y 4 5 6
Numberoflanes.. ... g 9. 0. L S L@ i 0o LS [ S T O S
Canfiguration LR TR &3
Volume e/ oo o 1 80, 218 ¢ 0 g 200 ¢ &
Percent Heavy Vehicles (3} S 3 3
Proportion Time Blocked - .
Percent Grade (%) 3
Right Tum Channelized

Undlivided

Median Type | Storage

and Follow-up Headways

Base Critical Haadway 3ed)

Critical Headway {sec} . .43 823 413
Base Follow-\Upn Headway (sec) 35 33 22
Egliow-Up Headway (sec) - : 1333

Delay, Queue Length, and Level of Servi

Flow Rate, v (veh/h) 123 25
Capacity, ¢ {vehyh) 730 1285

wfe Ratis 018 0.02

5% Quoue Length, Oy, fveh) 08 o1

Conirol Delay {s/veh) w7 19

Lave! of Service LOS) 8 A i
Approach Delay {(s/veh) 107 2.1
Approach 105 B

Copyright B 2020 University of Florida. All Rights Reserved,

HCSEE TWST Version 7.9
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8300 Cooper Chapel Road

Traffic Impact Study

General Information Site Information
Anahyst DBRZ interseciion Cocper Chapet at Cedar {r
Agency/Co. Diane B Zimmerman Traffic Engineering urisciction : e
Date Performed 872672020 Easi/West Streat Cectar Creek Road
Analysic Year 2024 Narth/South Street Coaper Chapel Road
Titve Analyred AM Peak Mo 8Builg Peak Hour Factor 0.81
frersection Orientation Narth-South Anafysis Time Periad thrsy - 0.25

Project Description
tanes

Wzar Siwet NortrSeutn

RECEIVED

PLANNING & DESIGN

SEP 142020

SERVICES

Approach Eastbourd Westhound Morthbound Scuthbound
Movement u L T R u L TE R UG L} TR R I
Priority 10 11 12 ? 8 1 1 2 3 44U 4 5
Nurrber of Lanes 0 ¢ ] 4] 1 0 [C T T IS L 171 1
Configuration LR TR L T
Volume (veh/h) 11 108 415 11 [ 142
Percent Heavy Vehicles (%) 3 3 3
Propsartion Time Blocked ’
Pescent Grade (%) b3}
Right Turn Channelized
Medizn Type | Storage Left Crity 1
Critical and Foliow-up Headways = - g
Base Critical Headway (sec) 7.1
Critical Headway (sed 6.43 823 413
Bage Follow-Lip Headway (sec) 35 3.3 22
Follow-Lip Headway {sec} 3.53 333 2.23
Delay, Queuc Longth, and Level of Serviee
Flow Rate, v {veh/hj
Capacity, ¢ fveh/h} 545 1035
¥/¢ Ratic 27 .02
95% Queue Length, Gos (vel) 11 o1
Control Delay {(s/veh) 14.0 8.4
Level of Service {L0S) g A
Approach Deiay {sfvah) 140 1.2
Approach LOS B

Copyright © 2020 University of Florida. All Rights Reserved.

HCSe TWSC Version 7.8
Cedar Creek AM 24 NB.xtw
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8300 Cooper Chapel Road
Traffic Impact Study

| General Information

Analyst DRz Intersecticn Cooper Chapel at Cedar ¢

AgeneyfCon e Dane B Zimmerman Traffic Engineering . § Jusisdiction o0 SR
Date Performad 8/26/2020 Easi/West Street Cedar Creek Road
Analysis Year i 2024 e T NorthySouth Strest. - Cooper Chape! Road
Tirne Anplyred AM Peak Build Peak Hour Fagtor 0.8t

trtersection Orentation. .. ... NOrh-South - o T Anaiysis Time Periad (s} 025

Project Description

RECEIVEL

SEP 14 7020

PLANNING & DESIGN
SERVICES

| Vehicle Vofumes and Adjustments
Approach Eastbound Westbound BMorthbound Southbound

- Mevement R haan S e : U - g-.__ Bl R g+ Lk [ ¥ T R g; B (SN SO ] B = 1" : i;_ . }‘ 5 R:
Pricrity 10 11 12 7 8 G 1 1 2 3 44 4 5
Nigmber of Lanes i o gr @ p O g B B 4 O LR SURVONE PR SN FORL T S SO DR RN SRLTNE S i A S i
Configuration LR TR L T
Volume fwehy/hk- v o B Bt RO PR g 0013 b 3B puos v b OB22 gk b4 018k
Percent Heavy Vehicles (%) 3 3 3
Proportion Time Blocked ... .
Parcent Grade (%) G

Right Turn Channelized

Median Type | Sicrage Left Cniy H
Crtcal and Follow-up H = i
. Ba.s.e Critical Headway (%ec}

Criticat Headway {se} : o . e 543 6.23 . e 1 413

Base Follow-Up Headway {sec) 35 33 2.2
Foliow-Up Headway (secy oo B IR e
Delay, Queue Length, and Level of Servic
F!ow. Ra'!e,. v Eveﬁf’h) . 131 30
Capatity, = fveh/®). . . B D D 436 . 913
w/C Ratic 0.33 003
95% Queue Length, Qs (veh} . ¢ . o ) . N ) 14 . N F &1
Lontrol Delay (s/veh) 16.7 940
Levelof Serice (0S) | . e oA
Approach Delay (siveh] 16.7 1.1
ApproachtOS. (1 e L C.

Copyright & 2020 University of Flariga. Ali Rights Reserved, HOSBE TWSC Version 7.8 Generated: 8/26/2020 2:47:38 PM
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8300 Cooper Chapel Road
Traffic Impact Study

General Information -~ : i) Site Information
Anatyst BBZ Intersection Cooper Chapel 3t Cedar {r
Agency/Co. Diane B Zimmerman Traffic Engineering Jurisdiction ’ )
Date Performed 8/28/2020 East/\West Street Cedar Creek Roag
Analysis Year R 2034 ‘ North/South Street Cooper Chapet koad
Time Analvzed AkE Peak No Build Peak Mour Factor 481
Intersection Crientation North-Sauth o Analysis Time Periad (hee} .25
Project Description

Lanes -

RECEIVED

SEP 14 2020

PLANNING & DESIGN
SERVICES

Wior Strews Norn-Soatn

Approach Easthoundg Westbouny Morthbound Southbound
Moverment U L T R U L T R U L T R u L T R
Pricrity I 11 12 7 g g 1 H 2 3 4 4 5 3
Number of Lanes o ¢ ] o ¢ Tt oe ¢ o 1 g & 1 1 0
Configuration tR TR L T
Volume {veh/h} 13 132 584 13 26 20
Percent Meavy Vehicles (%) 3 3 3

Proportion Time Blocked

Percent Grade (%) o}

Right Turn Channelized

Median Type | Storage Left Only 1

Critical and Follow-up Headways
Base Critical Headway {sec) 71
Critical Headway fseq) 643 6.22 4.13
Base Follow-Up Headway (sec) 35 3.3 22

Foliow-Up Headway {sec}
Delay, Queue Length, and Level of Service

Flow Rate, v {veh/)

Capacity, ¢ (veh/h} 408 855
v/¢ Ratio 0.4 .04
95% Queue Length, Oy (ven} 2.2 L3
Control Defay 5/veh) 205 9.4
ievel of Service (LOS5) ’ C ’ : A
Approach Detay {s/veh) 2.5 1.1
Approack LOS C
Capyright € 2020 University of Fionda. All Rights Reserved. HCSBE TWSC Version 7.9 Generated: §/26/2020 2:42:59 PM

Cedar Creek AM 34 NE.xtw

Page 26

s - O -0057



8300 Cooper Chapel Road
Traffic Impact Study

| General Informatio . o | Site Information
Anatyst Dsz tersection Cooper Thape! 2t Cedar Or
Agency/Co. o Dizne B Zimmerman Traffic Engineering. Faisdliction o . i
Date Performed 872672020 East/\West Street Cedar Creek Road
Analysis Year B 2084 ... North/South Strest Cooper Chapel Road -0 oo
Time Analyzed AM Peak Build Peak Hour Factor 0.81
intersection Orientation Morth-South .. . s Analysis Time Period {hrs} 025 ..
Project Description

RECEIVEL

SEP 142000

PLANNING & DESIGN
SERVICES

Approach Easthound Westbound Northbound Southbound

- Movement, o i R Top RO U B LB To b ROE U [SENE S 3 R Uoogr 50T i R
Priority 10 " 12 7 3 9 kit 1 2 3 4y 4 5 6
. Numberof Lanes oo PR 0. 0.3 0. oz b G031 0:.% O L 8 9.5 0 Fonte bk $0 0
Condiguration LR R L 7
Volumme freb/hy oo TN SURERIN USRI DS ST S | S 133 8. 1 Eie 19 po ¢ 28§ 240 T
Percent Heawy Vehicles (%) 3 3 3
Proportion Time Bocked
Percent Grade (%) b
Right Turn Channelized ) R T
Median Type | Siorage Left Only 1

Critical and Follow-up Headways

Base Critical Headway (s2¢}

Critical Beadway e¢} ] . ] 643 623 413

Base Faltow-Up Headway (seg) 35 33 2.

Foliow-Up Headway fsecy ... . ...+ §.. & o oo }353 1 333 ) s cin 3223

Delay, Queus Length, and Level of Service: ' =

Flow Rate, v {veh/h} 183 35

Capacity, ¢ (veh/h) ) ) L 342 759

v/c Ratic Q53 0.05

95% Queue Length, Q. fveh} . 3.0 01

Control Defay (siveh) 30 0.0

Level of Service (LOS)} D A1

Approach Delay (s/veh) 274 1.0

Approach LOS e o e
Capyright & 2020 University of Florida. All Rights Reserved. HCSHE TWSC Version 7.3 Generatech B/26/2020 E5:11 PM
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8300 Cooper Chapel Road
Traffic Impact Study

General Information o0 e e e iz o Site Information o
Analyst DBZ intersection Cooper Chapel at Cedar Or
Agency/Co. Diane B Zimmeiman Traffic Engineering Tarisdiction '
Date Performed 82672020 East/West Street Cedar Cresk Road
Analysis Year o 2028 North/Scuth Street Cooper Chape! Road
Time Analyzed P4 Peak Peak Hour Factor C.64
intersection Crentation North-South ’ Analysis Time Period {hrsy 025
Project Description

RECEIVED

SEP 14 2070

PLANNING & DESIGN
SERVICES

Vehicle Volumes and Adjustments =

Approach Eastound Wasttound MNorthbound Southbound
Movement ' U i T R U L T '§ R U L T R U L3 T
Pricrity 10 11 12 7 8 g 1 1 3 3 44 4 5
Number of Lanes 0 0 [+ 4} 1 ¢ [ i} 1 0 o] o 1
Configuration LR R v

Valume (veh/nj 20 50 110 ic “F 16 1 230
Percent Heavy Vehicles [%} 3 3 2
Proportion Time Blocked

Percent Grade (%) ¢

Right Turn Channelized

Median Type | Storage Undivided

Critical and Follow-up Headways < =

Base Critical Headway (seq) 71 6.2 4.1
Critical Headway (sec) 6,43 6.23 413
Baze Foilow-Up Headway (sec) 35 EX:] 2.2

Foliow-Up Headway (sec) 353

Delay, Queue Length, and Level of Service

Flow Rate, v {veh/h) 82 179
Capacity, ¢ {veh/h} 520 1434
w/e Ratig 414 012
95% Queue Length, Qg (veh) 05 0.4
Control Delay {sfveh) 121 79
Level of Service {LOS) B T A
Approach Defay (s/veh} 12.1 3.8
Appraach LOS -1
Copyright & 2020 University of Florida. Ali Rights Reserved, HCS 8 TWSC Version 7.9 Generated: 8/26/2020 2:05:32 PM
Cedar Creek PM 20xnhw
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8300 Cooper Chape! Road
Traffic impact Study

General Information

| Site Informatio

Analyst DBZ intersection Coaper Chape! at Cedar Or
Agency/Co. ... . Diane B Zimmerman Traffic Engineering . Jurisdiction: . SR

Date Performed B/26/2020 East/West Street Cedar Creek Road
Analysis Year. . 2424 ] e North/South Street .- F Cooper Chaped Road
Time Anaiyzed PhI Pzak Mo Build Peak Hour Factor .84

Intersection Orientation. Nosth-South -l Analysis Time Pariod {hrs}:. ¢ 025

Project Description

+

RECEIVED

SEP 14 2020
PLANNING & DESIGN

SERVICES

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southtound
Movemnent iR [L I T 9 L R Ue do b 30 T4 g Re 1o W g b g T R340 7k g T B
Prigrity 1g 1 12 7 8 4 u 1 2 3 Al 4 3

| Number of lanes'y @00 G 1.0 3 G Co bbb 0l 00 Yo n G L SR
Configuration LR TR L 7
Volume {yeh/h): oo 22 54 283 ¢ 11 173 & 4583
Percent Heawy Vehicles % ks 3 3
Proportion Time Blocked - - i
Percent Grate %} o
Right Tum Channelized o
Madian Type | Storage Left Oniy H

Critical and Follow-up Headways

Base Uritical Headway (sec)

Criticat Headway [sec) 543 823 413
Base Fotlow-Up Headway (se<) 35 33 22
Faliow-Up Headway {sec). - . - R 393 333 223
elay, Queue Length, and Level of Service

Flows Rate, v fugh/h)

Capatity, c {veh/h) 457 196

vic Ratio 0.20 017

§5% Queue Length, Qg (veh) o7 0.6
Cantzol Delay {$/veh) 14.8 3.6

Level of Service (LO5) 1 A .
Appraach Delay (séveh} 142 24
Approach 105 . B

Copyright & 2020 University of Florida. Ali Rights Reserved.

HCS®E TWSC Version 7.9
Cedar {reek PM 24 N3uw
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8300 Cooper Chapel Road

Traffic Impact Study

General Information

Site Information =

Anatyst DBZ Irtersection Cooper Chapet at Cedar Cr
Agency/Co. Diane B Zimmerman Traffic Engineering urisdiction SRR R
Date Performed 8/26/2020 East/West Strest Cedar Creek Road
Analysis Year 2024 Nerth/South Street Cooper Chapef Road

Time Anatyzed Pt Peak Buiid Feak Hour Factor 0.84

tntersection Qrientation North-South Analysis Time Period (hrs) .25

Project Description

RECEIVED

SEP 142070

PLANNING & DESIGN
SERVICES

Approach Eastbound Westhound Northbound Southbound
Movement U L T R ] L T R H] L T R U L T
Prisrity 10 1 12 7 [ 9 1 1 2 3 44U 4 5
Number of Lanes 4] 0 ¢ g 1 G [ 0 1 0 0 i 1
Configuration LR TR L T
Velume (veh/h) 28 56 362 15 174 | 562
Percent Heavy Vehicles (%) 3 3 3
Propartion Time Blocked
Percent Grade {56} 2
Right Ture Channelized
Median Type | Storage Laft Only 1

Critical and Follow-up Headways '
Base Criticat Headway {sec} A 8.2 4.1
Critical Headway {sec 643 6.23 413
Base Follow-Up Headway {sec) 5 33 2.2
Follow-Up Headway {seq) 3.53

Delay, Queue Length, and Level of Service -
Flow Rate, v {veh/h)
Cagacity. ¢ {vehvh) 3z 106
vfc Ratio 027 0.1%
5% Queue Length, Qg (veh} 1 Q.7
Control Delay {s/veh} 18.2 8.0
Levet of Service §OS} C A
Approach Celay {sfveh} 182 2t
Approach LOS C

Capyright € 2020 University of Florida, AB Rights Reserved, HCS w8 TWSC Version 7.9 Generated: B/26/2020 2:53:44 PM
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8300 Cooper Chapel Road
Traffic Impact Study

wenera) mrof | Site Informatio: : ‘
Anaiyst DBz intersection Cooper Chapel at Cedar Cr
Agency/Ca, e Biane B Zimmerman Traffic Ingineering - .. Burisciction.. - - I
Date Performed 8/26/2020 East/West Street Cedar Creek Road
Analysis Year .- i 2034 e Notth/South Street | . Cooper Chape! Road -
Time Analyzed PM Peak Mo Build Paak Hour Fagtor (.34
Intersection Orientation . .. North-South o0 iy Analysis Time Period (hrs).» ¢ 02%....
Project Description

RECEIVE

SEP 1472020

PLANNING & DESIGN
SERVICES

Vehicle Volumes and Ac

Approach Eastbound Westbound Nerthbound Sougixmm
- Movement :.:._:-.-:- IO T S A R i i3 . e d T R L T S S0 4 R 5 U_. N R T R
Priority 10 1% 12 7 3 2 . 1 2 3 44 4 3 &
. Numberoftanes: .ot g0 B O 0 LN B AR CTRS T FUS SER NS COLCOU SV S DU P TENL I BN L e
Configuration LR TR L T
Volume (veh/h) o i e s B o gonn 2B g g B8 o for § 41 3013 4o 1% ¢ 503
Percent Heavy Vehicles (%) 2 3 3
Proportion Time Blocked o0
Percent Grade (3%} 9
Right Turn Channelized ] L
Median Type | Storage Le#t Oniy 1

Critical and Follow-up Headways
Bage Critical Headway (380
Critical Headway (sec} - - - . 843 § 823 . 413

Base Follow-Up Meadway (sec) 3.3 33 2.2

110 251

Capacity, ¢ {veh/h} - . 364 1056

v/t Ratiq 0.30 0.24

95% Queve Length, Qs fver) 12 . N Bl

Control Delay (s/veh} 19.1 435
levelofSeniceOs). . . | oy oy e A

Approach Delay (sfveh) 19.1 2.8

Approach 108, . o . C. . ) e
Commight £ 2020 University of Florida. Al Rights Reserved, HCS R TWSE Version 7.9 Generatad: 8/26/2020 2:55:05 PM
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8300 Cooper Chapel Road
Traffic Impact Study

General Information Site Information = .0 o
Analyst DeZ irtersection Cooper {hapet at Cedar Cr
AgencyfCo. ' Diane B Zimmerman Traffic Engineesing Jurisdiction ' o o N
Diate Performed 8/26/2020 Eastiliest Street Ceadar Creek Road
AnalysisYear 0 ' 2034 Norh/South Street -~ -1 Cooper Chapet! Road
Tune Analyzed PM Peak Build Pzak Hour Factor 0.84
intersecticn Crientation North-Scuth Anabysls Time Petiod (hrs) "3 025
Project Descrigtion

RECEIVED
SEP 14 2020

PLANNING & DESIGN
SERVICES

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Scuthbound

Movement T Y L T R U L TR T U LT R U T B R
Pricrity 10 1 12 7 & g T 1 2 3 4 4 B
Number of Lanes [ [ ¢ 0 1 44 o] G 1 ¢ 4 171 ]
Configuration LR TR L T
Volume fve/R) - i i ’ 32 [3:] o “lo483 17 Tp2te b oers
Percent Heavy Vehicles (%) 3 3 3

Proportion Time Blocked ’

Percent Grade (%) &

Right Turn Channelized

Median Type § Storage Left Only 1

Critical and Follow-up Headways

Base Critical Headway (se0) 7.1 &2 4.1
Critical Headway (sec) 6.43 623 : 413
Base Follow-Up Headway (se¢) 35

Foliow-Up Headway {sec} 353

Delay, Queue Length, and Level of Service N
Flew Rate, v fveh/h) 118 252

Capadtity, ¢ {veh/h) 285 576
w/¢ Ratio 040 0.26
95% Ciiewe Length, Qs {veh) 1.9 1e
Control Deiay (s/veh) 251 10.¢
Levet of Setvice {LOS} : : 3 LR R Y
Approach Delay (5/veh) 251 ié
Approach LOS ) p )
Capyright & 2020 University of Florida. Alf Rights Reserved, RS ®e TWSC Version 7.9 Cenerated: B/26/2020 2:5718 PM
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8300 Cooper Chapel Road
Traffic Impact Study

| Genoral Information

Site [nformation

Anaiyst

DBZ

Imtersection

Coopar Chapel st Ent §
Agency/Co.. Diane B Zimmerman Traffic Engineering .. Jusisdiction o s R
Date Performed 8/25/2020 East/West Sireet £ntrance South
Analysis Yoar o 0 Lol 2024 North/South Street . Conper Chapei Road .., .
Time Analyzed Ang Paak Peak Hour Factor 081
Irtersection Orientation. . North-South.. oo Analysis Time Period (hrs} 02% 0

8300 Cooper Chapel

Project Description

SEP 14 2070

SERVICES

RECEIVED

PLANNING & DESIGN

Eastbound Westbound Northbound Southbound
LI S0 SO 5 A A ST b R W Rk BNTL DR Uoogo b pn T R R

Prcnty 10 1 12 8 2 i 1 2 3 LY 4 3 [

Mumber of Lanes ;oo i LA AL G o008 b 0 a1 LS PURCTRE SR SR e SO SE SO N

Coenfiguration iR L T T . .R
- Wolume fvely/hy 111 12 L4 428. C 1560 Y 38

Petcant Heavy Vehigles 55 g Q G

Proportion Time Blocked -

Percent Geade (%) 0

Right Turn Channelized . o No::

Median Type 1 S1orage Undivided

Critical and Follow-up Heac

Basa Criticat Headway (seg)

Critical Headway {sech

5.20

410

Base Fallow-Up Headway (sec)

33

22

Follow-Up Headway (sec)’

Delay, Queue Length, and Leve

Flow Rate. v fveh/M)

152

3
Capacity, ¢ {veh/h) 42 1334
v/ Ratio 0.37 0.c0
95% Queue Length, Qg (vel) 17 ne
Conrol Detay 3/veh) 187 77
Level of Service (LOS) C A
Approach Detay (s/veh} 18.7 ot
Appreach LOS [T

Capyright & 2020 University of Florigia. All Rights Reserved.
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8300 Cooper Chapel Road

Traffic Impact Study

General information

Site Information

Anaiyst DBz intersection Cooper ChapetatErt S
Agency/Co. Diare B Zirnmerman Traffic Engineering Farisdiction o

Date Performed 872672020 East/West Street Ertrance Soun
Analysis Year 2024 North/South Street Coaper Chapet Road
Time Analyzed AM Peak Peak Hour Facter BT

Intersection Crientation Morth-South Analysis Time Period (hes) 025

Project Description 8300 Cooper Chape!

Lanes :

Wajor Streat:

RECEIV

SEP 14 7020
PLANNING & DESIGN

SERVICES

Vehicle Volumes and Adjustments -

Lpproach Easthound Westbound Northbound Seuthbound
hMovemnent y i T R U L T R £ T R U L T R
Priority 10 11 12 7 3 g H 1 4 3 SU 4 S &
Number of Lanes 0 1 0 ¢ ] o 1 ! o ¢ ¢ 1 1
Configuration R L T 7 R
Vetume (veh/h) 111 12 4 1 608 2141 38
Percent Heavy Vehicles (%) G 0 g
Proportion Time Blocked
Percent Grade {% o
Right Tern Channelized No
Median Type | Storage Undivided

Cri_tic-il_ and Fqi_l_ow»_uj: Headways .. . gy
Base Crificat Meadway (5eg) 1 62
Critical Headway (seq} 640 £.20 410
Base Follow-Up Headway (sec} 35 33 22
Foliow-Up Headway {sec} 3.50 3.30 2.20

Delay, Queue Length, and Level of Service :
Flow Rate, v (veh/h) 152 5
Capacity, ¢ (veh/h} 280 1261
v/c Ratio 052 0.00
95% Queue Length, Qs (veh] 3.0 1A
Cantrol Delay {s/veh} 321 78
ievel of Service (LOS) D A
Approach Delay [s/veh} 321 [
Approach LOS B

Copyright & 2020 University of Ficrida. Al Rights Reserved.
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8300 Cooper Chapel Road
Traffic impact Study

General Information

Site Information

Cooper Chapei atEnt S

Anaiyst DBZ ntersection

Ageney/Co. Diane B Zimmerman Traffic Engineering . . furisdiction R

Date Performed 872672020 East/West Street Entrance South

Analysis Year 2024, Morth/South Street. . Coaper Chape! Roati___ g
Time Analyzed PM Peak Peak Hour Factor C.Bd

Intersection Crientation Morth-Southe. =00 Analysis Time Period {hrs). . 025 ..

8300 Cooper Chapel

Project Description

RECEIVED
SEP 14 2020

PLANNING & DESIGN
SERVICES

hicle Volumes and Adjustments

Approach £astbound Westbound Morthbound Southbound
Movement. o od: b 0T R U T R, i 50 Yooy Rol o W-i-b BOTHIOR
Privrity 10 1" 12 8 9 E1t) 1 2 3 4 4 3 &
Number of Lanes - (LT SR T T 2.3 0 ¢ 0 30% 4 b O [ 3008 ol TN ThEl 1
Configuration tR i T T R
Volume fve/hy - o LE PR 3 ST I orooon Do RN U474 L 118
Percent Heavy Vehicles (5] g 4] &

Proportion Time Blocked,

Percent Grade (%) o}

Right Turn Channelized - No- L
kiedian Type | Storage Undivided

Crticl snd Follow-up

Base Uriticat Headway {5e1)

Critical Headway {sec}. 6.40 § 620 410
Base Follow-Up Headway (3¢} 35 33 2.2
Foliow-Up Headway [sec} 350§ 330

 Delay, Queue Length, and Level of Servic

Flow Rate, v {veh/h) an

Capacity, ¢ {veh/h) 237 S04
/¢ Ratic 332 0.02
95% Queue Length, Cys veh) 1.4 0.1
Control Delay {s/veh} 228 9.0
Level of Service (LOS) C A G
Approach Delay {s/veh) 22.3 C.d
Apgroach LOS C

Copyright € 2020 University of Florida, All Rights Reserved.
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8300 Coocper Chapel Road
Traffic impact Study

General Information . SR i o site Information
Anayst DEZ intersecticn Cooper Chapetat Ert S
Agency/Co. Dizne § Zenmerraan Traffic £ngineering Iurisdiction L '
Ciate Performed 5/26/2020 East/West Street Entrance South
Analysis Year 2034 North/South Street Cooper Chape! Koad
Time Analyzed Pht Peak Peak Hour Facior .84
intersection Crientation North-South Anatysts Time Period {hes) 025
Project Description 8300 Cooper Chase!

RECEIVED
SEP 14 2020

PLANNING & DESIGN
SERVICES

Vehicle Volumes and Adjustments .

Approach Easthaund Westhound

Northbound

Southbound

Movement | T

L T L T

Prigrity 01N

1 2 4 3

Number of Lanes [+ 1

1 1 [ -1

Configuration iR

L T T

Volume {veh/h} 73

13 427 531 § 116

Percent Heawvy Yehicles (%}

Praportion Time Blocked

Percent Gradle (%}

Right Tum Channelized

7 Ne

Median Type | Storage Undivided

Critical and Follow-up Headways = =

Base Critical Headway (se) A 6.2

6.4

6.20

Critical Headway {sec}

410

35

33

Base Follow-LIp Headway (seq)

2.2

Foliow-Up Headway (sec} 350

220

330

Delay, Queue Length, and Level of Service

Flow Rate, v {veh/h} 86

Capacity, < (veh/h} 223

853

v/ Ratio 0.43

0.02

85% Queus Length, Qo veh) 20

&1

Control Delay {s/veh) 328

5.3

Levef of Service (LOS) D

Appreach Delay (siveh) 328

03

Approach 108 »]

HCSmE TWSC Versian 7.9
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8300 Cooper Chapel Road
Traffic Impact Study

 General Informatio

Intersection

Cedar Creek at Loyal Dr

Anatyst DBZ

Agency/Co. Diane B Zimmerman Traffic Engineering ... 37 Jurisdiction oo [

Date Performed B/26/20320 Fast/West Street Layai Dr

Analysis Year .., 2020, iy North/South Street =000 Cedar Creek Rd:
Time Anaiyzed AM Peak Paak Hour Factor G481

Intersection Crientation North-South o 0D oo Analysis Time Period {hrsj - 025, | ..o
Project Description 5200 Cedear Creek

PLANNING & DESIGN

SEP 147020

SERVICES

Approach Easthound Westhound Northbound Southbound
 Meovgmengoin e e U L I R U E CE RoprUs gy Tnp Rodn e 0 B0 308 U R

Prigrity 10 H 12 7 2 9 W 1 2 3 au 4 2 &
| Number of Lanes o (LR O S A 2 N B S SR SRS S SEME KR VR 3 P S S SR N SR S

Configuration iR T ™
© Volume feeh/h) b e 37 . © 21 208 T S S

Percent Heavy Vehicles (% & ¢ il

Proportion Time Blocked, .

Percent Grade (%) Y

Right Tum Channelizad

Median Type | Storage

Critical and Follow-up Heac

Base Critical Headway (58}

Lriticat Headway (sec} 640 520 4,10
Base Fotlow-Up Headway (seq) ERT 33 22
_ Follow-Up Headway {sec): 0, 35G 1
Delay, Queue Length, and Level of Servi
Flaw Rate, v {veh/h} 47 2
Capacity, ¢ {veh/h) 648 1495
v/ Ratia 007 0.ca
95% Queye Length, Qg {veh) 0.2 00
Control Detay {s/veh) 11.¢ T4
Level of Service L0} B A
Approach Delay {s/veh) 1.0
Approach 105, 8

Copyright & 2020 University of Florida. All Rights Reserved.

BCSTE TWSC Version 7.9
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8300 Cooper Chapel Road
Traffic impact Study

General Information - e chEmiion U Site Information
Anatyst DBz intersection Cedar Crael at Loyal D
Agency/Co. Diane B Zimmerman Traffic Engineering Jurisdiction ) )
Date Performed 8/26/2020 EastWest Strest Ltoyal Dr
Analysis Year 2024 Noeth/South Street Cedar Creek Rd
Time Analyzed A Feak No Build Paak Hour Factor 0.81
Intersection Crientation North-South Anaiysis Time Period (hrs} 0.25
Project Description 8300 Cedar Creek

RECEIVED

SEP 1472020

PLANNING & DESIGN
SERVICES

Vehicle Volumes and Adjustments o
Approach Eastbound Westbound Northbound Seuthbourd

Movement ' u L 1 8 U L ¥ ] U L T R u L T R
Prigrity 10 11 12 7 8 9 1 1 2 3 44 4 5 &
Number of Lanes ] H ¢ 1} [ o 4 4 1 0 o] & 1 g
Configuration LR T TR
Volume [veh/h) 70 5 3 354 f12e 2 28
Bercent Heavy Vehicles {3} ] 0 0

Proportion Time Blockad

Percent Grade (%) 8}

Right Turn Channetized

Medizn Type | Storage Undivided

Critical and Follow-up Headways

Base Criticat Headway (sec) 7.1 6.2 4.1
Critical Headway {sec} 640 6.28 410
Base Follow-Up Headway {(38¢ 3.5 33 2.2

Faolicw-Up Headway {sec) X 3.38 220

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/H} &3 4

Capacity, ¢ {veh/h) 475 1445

v/c Ratic 0.20 0.0

95% Queue Length, Gy fveh) c7 00

Cantrol Delay {5/veh) 4.4 I8

Level of Service (105} ’ B I 1A

Approach Delay (sfveh) 14,4 a1
Approach LOS 8 '

Copynight & 2020 University of Fioriga, Alf Rights Reserved. HOST TWSC Version 7.9 Generated; 8/26/2020 3:00:43 PM
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8300 Cooper Chapel Road
Traffic Impact Study

General Informatior > Site Information
Analyst 8174 intersaction Cedar Creel at Loval Dr
Agency/Cou. .. . Ciane 8 Zimmerman Traffic Engineering L Jurisdiction . .
Date Performed 8/26/2825 East/West Street Layai Dr
Analysis Yaar - 2024 . North/South Street .. Cadar Creek Rd . - L
Time Analyzed AM Peax Build Peak Hour Factor .31
Intersecticn Crientation Morh-Sowth . Analysis Tirs Period (irsy .25
Project Description 8300 Cadar Creex

RECEIVED

SEP 1 4 2020

PLANNING & DESIGN

SERVICES

Vebicle Volumes and Adjustments.

Appma;*l Eastbound Westbound Northbound Seuthbound
Movemang o el u E-§ T R: [E S N A T R 64 R T R - U L ¥ B0 R
Prigrity 10 1 12 7 3 9 jv 1 2 3 4 4 5 &
MNumber of Lanes :. v a L 3 O B 0- [OR A 1 0 & 0. S S
Configuraticn LR T W
Volume {yeh/h) v 70 5 © 3 359 135 28
Percent Heavy Vehicles (3% 0 & 4]
Proportion Time Blocked
Percent Grade (%} o
Right Tum Channelized
Median Type | Stcrage Ungiiviged

Critical and Follow-up Headways = .
Base Criticai Headway {sec) 71 5.2 4.1
Critical Headway (sec) 6.40 6.20 410
Base Follow-Up Headway {5ac] 35 ER 22
Foilow-Up Headway {sec} 330

Queue Length, and Level of Service

Delay, Qu

Fiow Rate, v (veh/h) 93 4
Capacity, ¢ {veh/h} 459 1333
v/C Ratio 020 0.00
95% Quaye Langth, Q. veh) G.7 00
Comrol Detay (s/veh) 4.8 18
level of Serice 10S) B A
Approach Delay (s/veh) 14.8 o1

Approach LOS.

]

Copyright B 2020 University of Florida,
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8300 Cooper Chapel Road

Traffic Impact Study

General information. Site Information _
Analyst [31:¥4 infersection Cedar Creek st Loyai Dr
Agency/Co. Diane B Zimmerman Traffic Engineering Jutisdiction c )
Date Performed 8726/2020 Fast/West Street Loyal B
Analysis Year 2024 North/South Streeg Cedar Creek Rd
Time Analyzed Ab Peax No Build Peak Hour Factor 0.81
intersection Orientation North-South Anatysis Time Period (hrs) 0.25

Brotect Description

NEjor Strees NormeSoth

RECEIVED

SEP 1 4 2020

PLANNING & DESIGN

SERVICES

Vehicle Volumes and Adjustments .

Undivided

Approach Easthournd Westhound Northbound Southbound
Movement U L 7 R U £ Tl R Y L Y R u L T R
Pricrity 10 1 12 7 ] G 3 1 2 4u 4 5 6
Number of Lanes 0 1 ¢ ¢ 8 0 o o 1 0 ¢ 0 1 4
Configuration LR LT TR
Volume (veh/h) 70 5 3 528 176 28
Percent Heavy Vehicles (%) 1] 0 0

Proportion Time Blocked

Percent Grade (%) 3}

Right Turn Channsfized

Madian Type | Storage

Critical and Follow-up Headways

Base Critical Headway (sec) IR 6.2 4.1

Criticat Headway (se) &40 6.20 4.10
Base Faoliow-Up Headway {52¢) ER 33 2.2

Foliow-Up Headway {sec) 3.50

Delay, Queue Length, and Level of Service -

3.30

Flow Rate, v {veh/h} 93 4
Capacity, ¢ {veh/h) 3128 1325
v/c Ratio .28 8.0
5% Queue Length, Qg freh) 1.1 00
Control Delay {s/veh} 26.2 7.1
Level of Service LOS} C A
Approach Delay s/veh) 20.2 &1
Approach LOS C

Copyright & 202¢ University of Florida. All Rights Reserved.
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8300 Coaper Chapel Road
Traffic Impact Study

General Information. | Site Information
Analyst PBZ Imtarsection Cedar Creex at Loyal Or
Agency/ Lo - . Diane B Zimmerman Traffic Engineering Junsdicon . i i s
Date Pedormed 8/26/2020 East/\West Street Loyal Dr
Anglysis Yeas - o 2034 e Noerth/South Street. . Cedar(reek Rd . oo
Ture Aralyzed AM Peak Buiid Peak Hour Facior o
Intersection Crientation, North-South it Analysis Time Period (hrs)- - 025
Project Description 9300 Cedar Creek

RECEIVED

SEP 1 4 2020

PLANNING & DESIGN
SERVICES

Vehicle Volumes and Adjustments

Approach Eastoound Westbound Northbound Southbound
Movement..oooconvvsi b U b 3o B BiR L B L B b T bR B U fobi o To b Ropou ok BeTatoRr
Priority 10 t 12 7 8 g U 1 2 3 4u 4 5 6
Number of Lanes .o s B [LE TR SO N A IRCRTE TR LEE S L R LA (T R G i
Configuration LR LT TR
Volame fveh/hy L el e LA S - - s oo P EE b 5300 3 EERCRN CORSCHON (o 1) o
Percent Heavy Vehicles (%) g 0 2

Proportion Time Blocked . .. :

Percent Grade 1%) 0

Right Turn Channelized

Median Type | Storage Undivided

Critical and Follow-up Headvways
Base {ritical Headway (seq) 7.1 6.2 4.1
Critical Headway sec) . ) 640 6.20 410
Base Foltow-Up Headway (520} 35 33 22
Fodlow-Up Headway fseqd - .- § - 350 § - 31.30 . PR (220
Delay, Queue Length, and Level of Service e
FowRote vvehm) 1 1] % "
Capacity, ¢ {veh/m) ) N7 g 1305
v/c Ratip 0.2% 09.00
95% Queus Length, Qqs {veh) 1.2 20
Controf Delay {s/veh) 210 7.3
Level of Sendee UO8) C o5 m At
Approach Detay {5/veh} 210 0.1
Approach LOS = C .o ] R B . i E
Copyright © 2020 Uriversity of Florida. Af Rights Reserved, HC5HE TWSC Version 7.9 Generated: §/246/2020 3:04:28 PM
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8300 Cooper Chapel Road
Traffic impact Study

General Information Site Information S
Anatyst D7 intersection Cedar Cresk at Loval Dr
AgencyiCo. Diane B Zimmerman Traffic Engineering Jurisdiction ' ) B
Date Performed 8/26/2020 East/West Sfreet Loyal Dr
Analysis Year 2020 MNorth/South Street Cedar Creek Rd
Time Avabered PM Peak Peak Hour Factor C.8d
Intersecticn Onentation North-South Analysis Time Pericd (hrs) 0.25

Project Descriptian

Lanes

8300 Cooper Chapet

M‘éjcﬂ’ Streat: Nortn-

RECEIVED

SEP 14 2020

PLANNING & DESIGN

SERVICES

Southbound

330

Approach Eastbourid Westbound Morthbound
Movernent u L T R u 3 T R 1] L T'{ R U L T R
Prigrity 10 i1 12 7 8 g iU 1 2 3 AU 4 5 &
Number of Lanes [ 1 ¢ ¢ g ¢ o] o 1 ¢ o [¢] 1 0
Configuration LR ir TR
Volume (veh/h) 16 0 4 168 246 36
Percent Heawy Viehicles 1%} o 0 g
Praportion Time Blocked
Percent Grace (%) 4]
Right Turn Channelized
Median Type | Storage Undivided

Critical and Follow-up Headways = i
Base Criticai Headway {seq} 7.1 6.2
Critical Headway (sec} 640 6.20 410
Base Follow-Up Headwsay (sect 35 3.3 22
Follew-LUp Hesdway (se¢h 330 2.20

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 19 5
Capacity, ¢ {veh/h) 518 1235
w/c Ratio (1) 0.co
95% Queue Length, Qp, (veh) (1% Q.0
Controf Detay {s/vets} 123 78
Levet of Service £CS) 8 A
Approach Delay siveh) 12.3 0.2

Approach LOS

8

Copyright & 2020 University of Florida. Ali Rights Reserved.
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8300 Cooper Chapel Road
Traffic iImpact Study

General Information Site Information
Amalyst . DBZ Intersection Cedar Creek at Loyal Dr
Agency/Co. . - Diane B Zimmerman Traffic Engineering - Burisdiction. Lrm
Date Performed 82572020 East/West Street Loyai Dr
Anaiysis Year - 2024 el North/South Street Cedar Creek Rd
Time Anatyzed P Peak No Build Peak Mowur Fartor .84
intersection Orientation Morth-South oo oo Analysis Time Period {hrs). . 025 i
Project Description 3300 Cooper Chapet

RECEIVED

SEP 14 2020

PLANNING & DESIGN
SERVIGES

Vehicle Volumes and Adjustments

Appreach Eastbound Wasthound Morthbound Southbound
Movement oo s peare 20 U fe Lo B T §e Ry BSWR L4 F o1 R u- bBogo Ty R. 374§+t SR B R
Pririty 10 11 12 7 8 u 1 2 3 44 4 5 &
Mumber of Lanes . o0 0 30 g O -0 0§ 2 [+ T 3 70 DO 20 A ROl LA i
Configuration LR ¥ ™
Volume fveh/hp i 38 PR - 8§ 265 458 50 72
Percent Heawy Yehicles % G ¢ o

Proportion Time Blocked, ...

Percent Grade (% Y

Right Turn Channelized . .

Median Type | Storage Undivided

Critca and Follow-up Headway

Base Lritical Headway {se¢) 7.4 6.2 1
Criticat Headway (sec} ] 540 620 410
Basa Follow-iip Headway (seg) 33 i3 22
Follovs-Up Headway fseck o 100 § 350 4. 1 330 22¢
Jelay, Queiie Length, and Level of Service

Flow Rate, v {veh/h) . . . 49 .

Capacity, ¢ fveh/b} 334

v/c Ratio 013 0.0
95% Queus Length, Qs {veh) 83 a0
Controt Delay (siveh} 178 B8
tevel of Service {LOS) C A )
Approach Delay (s/veh} 174 03
ApproachLOS . oo R C

Copyright & 2020 University of Floriga, All Rignts Reserved.
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8300 Cooper Chapel Road
Traffic Impact Study

General Information -

i Site information .

Analyst Daz Intersaction Cedar Creek at Leyal Oy
Agency/Co. Diane B Zimmerman Traffic Engineseing Juriscliciion R '

Date Performed 826/ 2520 Eastfivest Street Layal Dr

Anabysis Year 2024 Narth/South Street Cedar Creek Rd

Time Analyzed Pht Peak Build Peak Hour Fatinr .84

intersection Crientation Moeth-South Anatysis Tane Period (hrsh .25

8300 Cooper Chapet

Mgjor Street Norte-South

RECEIVED

SEP 14 2020

PLANNING & DESIGN
SERVICES

Vehicle Volumes and Adjustments

Undivided

Approach Eastbound Westbound Northbound Southboung
Movement u L T R U 3 T R u £ T % R €] H T R
Pricrity 10 | i2 7 8 i 1 2 3 4y 4 5 6
Number of Lanes o 1 0 14 i ] G 0 1 ¢ ¢ 0 A ¢
Configuration LR Lt TR
Volume (veb/h) 38 3 8 282 418 72
Bercent Heawy Vehicles (%) ¢ ¢ g

Proportion Time Biocked

Percent Grade (%) 0

Right Turn Channelized  § L p ey

Median Type | Storage

Critical and FoRow-up Headways

Base Critical Heaoway (sec} 71 6.2
Criticai Headway {se¢} 640 6.20 410
Base Follow-Up Headway {se0) 35 33 22

Feltow-Up Headway {sec)

330

Flow Rate, v (veh/h 49

Capatity, ¢ {veh/h} 320

v/¢ Ratic 0.5 a6t
€5% Queue Length, Gy fveh} 0.5 0g
Lantrol Defay {s/veh) 18.3 34
Levei of Sefvice {LOS) C A
Approach Delay [s/vel) 18.3 03
Approach LOS C

Copyright £ 2020 University of Flovida, All Rights Reserved,
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8300 Cooper Chapel Road
Traffic Impact Study

General Information

i Site Information

Project Description

Analyst DRZ intgrsection Cedar Creek a1 Loyai Dr
Agency/lo.. ... Diane B Zimmenman Traffic Engineering Jurisdiction o St
Date Performed 8/25/2020 fast/West Streat ioyal Dr
Anaiysis Year 2034 North/South Street. - Cedar Cregk Rl .-
Time Analyzed P Peak Mo Buila Peak Hour Factor 0.84
Intersection Qrientation Nonh-South o Anafysis Time Period (hrs) - 625

83060 Cooper Chapet

RECEIV
SEP 142020

PLANNING & DESIGN
SERVICES

Approach Eastiound Westbc.)un.d Northbound Southbound
' Movement i i R 10 AN Foooge R b U g b 0T RO RE RO B YT [ S ¥ R
Priority i 11 12 7 3 9 1 1 2 24 4 5 &
i Number of Lanes . LI S S 0. F 08 g OoEr Oo e 00 b % G o g O
Configuration iR L7 iR
¢ Valume {veh/hY.oo RN SR B 8 1 386 505§ 72
Percent Heavy Vehicles (%) ol g 9
Proportion Time Blocked . ... 1. 1 .. 1 ..o Lo foe
Percent Grade (%) 0
Right Turn Channelized .
Median Type | Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec}

Critical Headway {sec} 640 B 6.20 410
Base Follow-Up Headway (320) 35 33 2.2
350 330 220

© Follow-Up Headway (sec)-

ngth, and

Flow Rate, v {veh/h}

Capatity, ¢ {veh/h) 200 828

v/ Ratio Q.24 a1

95% Queue Length, Qg fveh) 0.8 00

Control Delay (s/veh) 288 24
 Level of Service LO5). . o A

Approach Delay {s/veh} 288 0.3

ApproachlOS.. & D

Copryright & 2020 University of Florida. All Rigits Reserved,
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8300 Cooper Chape! Road
Traffic Impact Study

General Information Site '_I'_n_fohnation e
Analyst Dez ntersecton Cedar Creek atioyal 0¥
Agency/Co. Diane B Zirmerman Traffic Engingering Turisdiction
Date Performed Br26/2520 East/West Street Layal Dr
Analysis Year 2034 Narth/South Street Cedar Creek Rd
Time Analyzed PM Peak Build Peak Hour Factor 0.84
intersection Orientation North-South Analysis Time Period {hrs) 0.25

Project Reseription

8200 Cooper Chapet

Lanes

RECEIVED

SEF 1 4 7026

PLANNING & DESIGN

SERVICES

Vehicle Volumes and Adjustments

Approach Eastbound Westhound Naorthbound Southbaound
Muovemenit U L ] R u L T R U L T R i L T R
Priority 10 H 12 7 g g w 1 2 3 44 4 5 ]
Numbgr of Lanes 4 1 g ¢ 0 ¢ 0 0 1 a ¢ 0 1 6
Canfiguration tR tT TR
Volume {veh/h) 38 3 8 433 615 72
Percent Heavy Vehicles (%) [ ¢ 0
Propartion Time Biocked
Percent Grade (%) G
Right Tum Channefized
Megian Type | Storage Undivided
Critical and Follow-up Headways
Base Critical Headway (sec) 71 6.2 4.1
Lritical Headway (sec} a4C £.20 4.10
Base Folipw-Up Headway (s2c) 33 3.3 2.2
Folfow-Up Headway {sec) 3.5¢ 320
De]ay, ‘Queue Length, and Level of Service
Flow Rate, v {ven/h) 49 10
Capacity, ¢ {veh/h) 13 815
w/c Ratic (.26 0.1
£5% Queue Length, Qs (veh} 10 313
Centrol Delay {s/veh} 3c2 94
Levei of Service (LOS) D A
Agproach Delay {s/veh) 36.2 03
Approach LOS D

Copytight © 2020 University of Florida. All Rights Reserved,

HCS T TWSC Version 7.9
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iR !E H { “j
| QEE} v % %;}g é_g 1139 South Fourth Street ¢ Louisville, KY 40203 o Phone 5026233008 « Fax 302,423,307

SLDLNAL SERVICED

VIA EMAIL
December 30, 2019

Ms. Ramona Vasta

LDG Development, LLC

1469 South Fourth Street
Louisville, Kentucky 40208
RVasta@ldgdevelopment.com

Subject: Water/Wetland Delineation Summary Report
8300 Cooper Chapel Road Property
Jefferson County, Kentucky
Redwing Proposal No.: 19-213

Dear Ms. Vasta:

Redwing Ecological Services, Inc. (Redwing) is pleased to provide LDG Development, LLC (LDG) with
this Water/Wetland Delineation Summary Report for the 8300 Cooper Chapel Road Property located
in southern Jefferson County, Kentucky. The goal of these services was to identify the location and
extent of jurisdictional water/wetland features within the project boundary in order to assist LDG with
development planning for this project.

Based on the delineation, jurisdictional water/wetiand features present within the project boundary

include:

« two perennial streams totaling 2,167 linear feet (0.497 acre)
¢ oneintermittent stream totaling 1,091 linear feet {0.150 acre)

e nine ephemeral streams totaling 2,041 linear feet (0.113 acres)

In addition, the mature wooded portions of the site represent suitable summer roosting habitat for
the {federally endangered indiana bat (Myotis sodalis) and the federally threatened northern fong-
eared bat {Myotis septentrionalis). There are several cedar/limestone glades along Perennial Stream
T and Intermittent Stream 1, which represent potential habitat for Kentucky glade cress
(Leavenworthia exigua var. faciniata). This report presents the study methodology, results, and a

RECEIVED

SEP 14 2020

FLANNING & DESIGN
SERVICES

discussion of develcpment-related issues.
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Water/Wetland Delineation Summary Report December 30, 2019
8330 Cooper Chapel Road Froperty Redwing Project 19-213

METHODCLOGY

The delineation included in-house and field components. In-house research involved review of the
USGS topographic quadrangle map, aerial photography, the Jefferson County soil survey, and
Federal Emergency Management Agency (FEMA) floodplain mapping. Following review of these
materials, Redwing conducted a field delineation on December 10, 2018 to identify the location and
extent of jurisdictional waters/wetlands on the project site. The presence of jurisdictional streams
and open water bodies was evaluated based on ordinary high-water mark (OHWM), defined bed and
bank features, and flow regimes. The quality of the perennial and intermittent streams within the
project area was evaluated using the Rapid Biocassessment Protocol developed by the U.S.
Environmental Protection Agency. Potential wetland areas were investigated using the Routine On-
Site Determination Method as defined in the Regional Supplement fo the Corps of Engineers Wetland
Delineation Manual: Eastern Mountains and Fiedmont Region - Version 2.0 (April 2012). This
technique uses a multi-parameter approach that requires positive evidence of three criteria: wetland
hydrology, hydric soils, and hydrophytic vegetation. This delineation has not been verified by the
U.8. Army Corps of Engineers (USACE), who holds final authority over determinations of the location
and extent of jurisdictional waters/iwetlands. Additionaily, Redwing assessed the site for the
presence of suitable habitat for federally threatened/endangered (T/E) specias.

RESULTS

The approximately 75-acre site is located immediately west of the Cedar Creek Road and Cooper
Chapel Road intersection in Jefferson County, Kentucky. This site consists primarily of wooded
areas, oid fields, and stream corridors. The streams within the project boundary are tributaries to
McNeely Lake and Pennsylvania Run, which are located just downstream. The water/wetland
features delineated within the project boundary are depicted on Figure 1 and summarized in the

following table.

RECEIVED
SEP 14 2020
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WateriWetland Delineation Summary Report
8330 Cooper Chapel Road Property

December 30, 2018
Redwing Project 19-213

Perennial Stream 1 Jurisdictional
Perenniai Stream 2 Jurisdictional
intermittent Stream 1

Ephemeral Stream 1 108 2 Jurisdictionat
Ephemeral Stream 2 82 2 Jurisdictionai
Ephemerai Stream 3 36 3.5 Jurisdictional
Ephemeral Stream 4 80 1.5 Jurisdictional
Ephemeral Stream 5 374 1.5 Jurisdictional
Ephemeral Stream 6 825 3 Jurisdictional
Ephemeral Stream 7 188 25 Jurisdictional
Ephemeral Stream 8 138 25 Jurisdictional
Ephemeral Stream 9 204 2 Jurisdicticnal

DISCUSSION

Jurisdictional waters of the U.S,, including wetlands, are defined by 33 CFR Part 328.3 and are
protected by Section 404 of the Clean Water Act (33 USC 1344), which is administered and enforced
by the USACE. Many water/wetland impacts are also regulated by the Kentucky Division of Water
(KDOW) — Water Quality Certification {WQC) Section. Current permitting thresholds are as follows:

e impacts fo less than 0.5 acre of waters/iwetlands and 300 feet of stream can be authorized
under a Nationwide Permit (NWP). This requires submittal of a Preconstruction Notification to
the USACE. The USACE can issue a waiver for greater than 300 feet of stream impacts to be
authorized under the NWP program.

» |mpacts to greater than 0.5 acre of waters or significantly greater than 300 feet of stream require
an individual Section 404 Permit from the USACE.

e |mpacts to less than 0.5 acre of wetland and 300 feet of intermittent/perennial stream will qualify
for a General WQC and no coordination with KDOW-WQC Section is required.

s Impacts to greater than 0.5 acre of wetland or 300 feet of intermittent/perennial stream will
require Individual WQC from the KDOW.

¢ Impacts to greater than 300 feet of stream and/or 0.1 acre of waters will require compensatory
mitigation.

A NWP generally requires three to six months to obtain, depending on agency backlog, while an
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Water/Wetland Delineation Summary Report December 30, 2019
8330 Cooper Chapel Road Property Redwing Project 19-213

Section 401 WQCs with the KDOW can generally be compieted within the federal time frames.
Mitigation for poor quality perennial, intermittent and ephemeral streams require multipliers of 1.5, 1.0
and 0.5, respectively. Current stream mitigation rates in the Salt River Service Area for mitigation
banks or the ILF program are approximately $325 to $400 per foot/credit, respectively.

Under the Section 404 permitting process, the USACE determines if consultation with the U.S. Fish
and Wildiife Service (USFWS) or the State Historic Preservation Office (SHPO) is required to address
potential impacts to T/E species or significant archaeological/historic features, respectively. We are
not aware of any archaeological features or studies that have been done on the site; however, a
survey may be required during review of the permit application. The major T/E issues of concern
are the clearing of suitable Indiana bat and northern long-eared bat summer habitat and impacting
Kentucky glade cress habitat. Based an maps released by the USFWS, the project is located in a
Known Habitat Zone for the Indiana bat. Suitable summer habitat for the Indiana and northern long-
eared bats is represented within the mature woods through the site. Impacts to this habitat wil likely
require consuitation with the USFWS and could include a Biological Assessment, limiting clearing to
the unoccupied period (Octcber 15 to March 31), conducting presence/absence surveys, andior
paying a per-acre fee. Kentucky glade cress potential habitat within the project boundary includes
cedar/limestone glades, which consist of shallow soils interlaid with flat-bedded limestone areas. A
spring flowering season (late February through Aprily survey will likely be required by the USFWS for

this species.

CONCLUSION

In conclusion, based on Redwing's delineation, jurisdictional water/wetland features present on the site
include two perennial streams totaling 2,167 linear feet, one intermittent stream totaling 1,091 linear
feet, and nine ephemeral streams totaling 2,041 linear feet. This delineation has not been verified by
the USACE. As proposed site design plans are developed, permit requirements and mitigation costs
can be further determined.
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Water/Weliand Delineation Summary Report December 30 2018
8330 Cooper Chape! Road Froperty Redwing Froject 18-213

We appreciate the opportunity to assist you on this important project. Please call Neil Guthals at (502)
625-3009 with any questions on this report or the overall project.

Sincerely, /
Zachary T, Triplett Neil Guthals
Staff Ecologist Senior Ecologist

P.2019 Proeats) 192 13-8300 Coupe: Chaps! ReReportsiyaterW etlarg Summarye Repern doex

Attachment: Figure 1 ~ Water/Wetland Location Map
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GREENBAUM ASSOCIATES, INC.
GEOTECHNICAL & MATERIALSENGINEERS
894 Longlield Avenue
Lowsville, Kentocky 40213
302/361-8447

FAX 50273614793

November 19, 2020

Mr. Chase Durrett

LDG Development, LLC
1469 S. 4th Street
Louisviile, KY 40208

Re: Slope Stability Survey
8200 Cooper Chapel Road
Loulsville, Kentucky
Project Number 20-1740

Dear Mr. Durrett:

On November 19, 2020, |, Luke Van Nevel, walked the above referenced property and
viewed a number of slopes with a greater than 20-degree inclination. Included is a drawing
showing the approximate locations of the slopes (indicated by yellow shading) as well as a
drawing showing the geclogic mapping taken from the Kentucky Geological Survey. Also
included are photos of several of the slopes taken during a walkover of the site.

During the walkover, no evidence was found of slope movement, i.e. no visual indication of
landslide.

The formations shown on the section taken from the geologic map are described by the
Kentucky Geological Survey are described below. These limestone formations are not
prone to landslide activity as some shale formations are.

JEFFERSONVILLE LIMESTONE

Limestone, olive, brownish, and medium to light gray; weathers pale yellowish brown
to very light gray and light yellowish gray; fossil fragments abound in matrix of sparry
caicite or calcareous mudstone; pyritic; dolomitic in part; prominent stylolites in
quarry exposures; scattered banded chert in thin irregular stringers. Abundant whole
fossils include large colonial corals in lower part and the brachiopods Brevispirifer
gregarius and Paraspirifer acuminatus in upper part. Weathered outcrops are
characteristically thin slabs of crossbedded limestone on which fossils are etched in
relief. Residuum typically contains silicified brachiopods and solitary corals. Unit
disconformable with underlying Louisville Limestone; otherwise obscure contact
commonly marked by abrupt transition from coarse grained limestone of
Jeffersonville to fine grained dolomitic limestone of underlying unit.
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GREENBAUM ASSOCIATES, INC.
GEOTECHNICAL & MATERIALSENGINEERS

LOUISVILLE LIMESTONE

Dolomitic limestone, light gray, yellowish gray, and light brownish gray, mottled
medium dark gray; weathers yellowish gray and grayish orange to very pale orange;
micro-grained to fine grained; very thin to thick bedded; stylolitic. Bedding locally
nodular or thinly laminated. Six to 10 feet above base is persistent shaly zone 1 to 2
feet thick. Fossils, commonly as casts, include the distinctive chain coral Halysites,
the brachiopod Conchidium, stromatoporoids, and colonial corals such as
Arachvophyllum and Favosites. Calcite filled joints half an inch wide trend N. 107 E_,
extend into overlying Jeffersonville Limestone; rare calcite filled vugs as much as 0.5
foot across; chert locally common in discontinuous 0.2 foot thick layers in upper part.
Unit forms distinctive northwest inclined plain in southeastern part of quadrangle.
Basal contact distinct; exposed at only three localities in quadrangle: in underground
mine at quarry northeast of Poplar Level Road interchange of Watterson
Expressway, in tributary to Fern Creek in southeastern part of quadrangle, and along
Middle Fork Beargrass Creek in Cherokee Park.

The topography of this property is rolling, resulting in substantial cuts and fills. When fill is
to be placed on an existing slope it is imperative that the existing slope be benched as
shown in the diagram below to prevent the formation of a plane of weakness along which a
slope failure can develop. Benching will have to be adjusted as necessary, in consultation
with this office, where limestone bedrock is encountered that prevents benching as shown
from being achieved
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To prevent shallow slips of these slopes downward in elevation, preventative measures
must be taken prior to construction. These are: 1) trimming; 2) embedment of geotextile; or
3) emplacement of deep rooting woody vegetation.
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{GREENBAUM ASSOCIATES, INc.
GEOTECHNICAL & MATERIALS ENGINEERS

Trimming requires that the fill be placed 18 inches beyond the final fill point. Once fill is
complete the top 18 inches of soil must be bladed-off the slope to be removed for use as fill
elsewhere.

Embedment of geotextiles requires that a woven-geotextile of uniaxial geogrid be placed
vertically every two feet along the outer edge of the fill. This slope reinforcement must
extend at least five feet in from the outer edge of the slope.

Soil fill must be no steeper than 2 horizontal to 1 vertical in order that it remain stable.
Where there is a sharp angle in the slope, such as near the corner of a building or
pavement corner, the slope must be no steeper than 2.5 to 1. If the slope is to be mowed
with normal lawncare equipment, it should be no steeper than 3 to 1.

This survey is intended to address existing slopes at this site. This is not a geotechnical
investigation and does not inciude any boring, laboratory testing nor modeling of slope
stability to determine factor of safety against sliding.

if you have any questions regarding this study, please call.
Sincerely,

GREENBAUM ASSOCIATES, INC.

Sandor R, Greenbain Lntre Von Pleved
Sandor R. Greenbaum, P.E. Luke Van Nevel
Principal Engineer Geological Engineering Trainee
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] Site Location Plan
LDG Development, g Greenbaum 8300 Cooper Chapel Road

LLC : Associates, Inc. Louisville, Kentucky
Greenbaum Project Number: 20-174G
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