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INTRODUCTION

The development plan for an apartment community on Forest Cove Lane in Louisville, KY shows 178 apartment
units. Figure 1 dispiays a map of the site. Access to the community will be from an entrance on Forest Cove Lane.
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 Forest Cove Lane with Timber Ridge Drive,

Timber Ridge Drive with River Road and US 42,
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Figure 1. Site Map

EXISTING CONDITIONS

Timber Ridge Drive is maintained by the city of Prospect with an estimated 2022 ADT of 4,400 vehicles per day
between Forest Cove Lane and River Road, as estimated from the turning movement count. The roadway has two
twelve-foot lanes, striped bike lanes with curb and gutter. There are sidewalks along the north side and in front of
the Kroger Fuel Center along the south side. The intersections of River Road and Forest Cove Lane are controlled
with stop signs. The intersection with US 42 is controlled with a traffic signal. Both approaches on US 42 and Timber
Ridge Drive eastbound have separate right and left turn lanes. Timber Ridge Drive eastbound has a shared left/thru

lane,

Peak hour traffic count for the intersections were obtained on February 15, 2022, The a.m. peak was 7:30 to 8:30 and
the p.m. peak hour varied. Figure 2 illustrates 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
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FUTURE CONDITIONS

The projected completion year for this development is 2025. To predict traffic conditions in 2025, one percent annual
growth in traffic. This growth is based upon a review of the historical count data at the Kentucky Transportation
Cabinet count station 111 and W01. Figure 3 illustrates the 2025 traffic volumes without the development.
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Figure 3. 2025 Peak Hour No Buiid Volumes
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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 “Multifamily Housing Low-Rise (220)” was reviewed and determined to
be the best match. The trip generation resuits 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 dispiays 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

P.M. Peak Hour

A.M. Peak Hour

Cut

Land Use

In { Qut

Trips
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Muitifamily Housing Low-Rise {178 units)
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Figure 4. Trip Distribution Percentages
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Figure 6. 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 at anintersection,

To evaluate the impact of the proposed development, the vehicle delays at the intersections were determined using

procedures detailed in the Highway Capacity Manual, 7" edition. Future delays and Level of Service were determined
for the intersections using the HCS Streets and TWSC (version 2022} software. The delays and Level of Service are

summarized in Table 2.

Table 2. Peak Hour Level of Service

AM. P.M.
Approach 2.02.2 202§ 20?5 2'02'2 2025 20?5
Existing | No Buiid | Build | Existing | No Build | Buiid
River Road at Timber Ridge Drive
Timber Ridge Drive Westhound B B B B B C
11.1 11.3 11.9 14.2 14.9 16.0
River Road Southbound (left) A A A A A A
7.7 7.7 7.8 8.4 8.4 8.5
Timber Ridge Drive at Forest Cove Lane
Timber Ridge Drive Eastbound {left) A A A A A A
7.4 7.4 7.4 7.8 7.8 7.8
Timber Ridge Drive Westbound {left) A A A A A A
7.4 7.4 7.5 7.5 7.5 7.6
Forest Cove Lane Northbound A A B B B B
9.7 9.7 10.1 12.7 13.0 14.9
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A.M. P.M.

Approach 29?2 202§ 20?5 292_2 202§ 20?5
Existing | No Build | Build | Existing ; No Build | Build

Shopping Center Southbound A A A B B B
9.3 9.4 9.5 12.0 12.2 13.3

Timber Ridge Drive at US 42 B B C C c C
18.4 18.7 21.2 20.5 21.0 22.6

Timber Ridge Drive Eastbound E E E E E E
60.3 60.1 58.3 66.6 65.9 63.5

Timber Ridge Drive Westbound E E E F F F
73.5 73.6 73.6 82.5 82.9 329

US 42 Northbound B B B B B B
10.3 10.6 12.3 11.7 12.3 13.6

US 42 Southbound B B B B B B
15.1 15.6 18.2 14.7 i5.4 17.8

Key: Level of Service, Delay in seconds per vehicle

The Forest Cove Lane intersection on Timber Ridge Drive was evaluated for turn lanes using the Kentucky
Transportation Cabinet Highway Design Guidance Manual dated July, 2020. Using the volumes in Figure 6, the
volume warrant is not met for turn lanes.

CONCLUSIONS

Based upon the volume of traffic generated by the development and the amount of traffic forecasted for the year
2025, there will be a minimal impact to the existing highway network, with the signalized intersection continuing to
operate at acceptable levels of service, No improvements are needed at the intersections evaluated.
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Traffic Counts

Classified Turn Movement Count | | All vehicles

Marr Traffic

DATA COLLECTION

Jefferson County, KY

www. marrtraffic com

Site 3 0f 3 Date Weather

River Rd (South) Tuesday, February 15, 2022 Fair

River Rd {North) 43'F
Lat/Long

Timber Ridge Dr 38.340444°, -85.615338"

0700 - 0900 [Weekday 2h Session] {02-15-2022)

All vehicles

ane Rd South}

River Rd {North)

Thru § Right {U-Turn] App | left | Thru U-Turn} App
NE 31 ] 32 | 33 34 | 35 3.6 | Total
0700 - 0715 13 4 o 8 Fid [
0715 - 0730 15 5 0 13 84 [}
0730 - 0745 22 11 o 1]
21 g 0 0
SF1T 0. D
0 0
0815 - 0830 0 0
0830 - 0B45 0 0
0845 - 0900 0 0
ST =F
tand Total 480 s § 99
Approach % 75.31 | 24.69 | 0.00 - 15,16 | 84,84
Intersection % 1567 5.13 | 0.00 | 20.80 | 5.31 | 52,13 0.00 ] £1.44
[ PHF [ 86 [ o073 [oco | o.80 { 061 | 080 | fooo o3

1600 - 1800 {Weekday 2h ton) [02-15-2022)

esthodnid
Timber Ridge Dr
Left Right [U-Tern] app | Int |
3.9 | Total | Total
15

10.27 748 | 0.00 | 1775

0.0 | {064 | 000 ] 085 ] 0,95 |

All vehicles

ver Rd (Sut } River Rd (Nurth]

Thru | Right [U-Turni App | Left | Thru U-turnj App
3.3 3.4 35 3.6 | Total
1600 - 1615 62 12 31
18615 - 1630 &8 26 32
1630 - 1645 57 32 33
3645 - 1700 65
Aotal by
1700 - £715 75
1715 - 1730 80
1730 - 3745

Lo 1667 ) pi
000 | - |33.c0 6700 0.00 | -
Intersection % 33.001 9.54 | 0.00 | 42.54 | 9.83 | 18.96 0,00 | 29.80
[ PHF {0es {081 | ooo | 095 | 069 | 0.8 | {000 | 0.90
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Classified Turn Movement Count || All vehicles

Jefferson County, KY

Site 2 of 3

Driveway (South)
Driveway (North)
Timber Ridge Dr {West)
Timber Ridge Dr [East)

0700 - 0900 {Weehday 2h Session] (02-15-2022)

Marr Traffic

DATA COLLECTION

www.marrtraffic.com

Date Weather
Tuesday, February 15, 2022 Fair
43°%F

Lat/Long

38.335273", -85.623572"

All vehicles

Driveway {South)

rth) Timber Ridge Dr (West) Timber Ridge Dr (East}
teft | Thry | Right [U-Turn| App Left | Thru | Right jU-Turn Left | Thru | Right |U-Turn] App | Left | Thru | Right jU-Tura] App int

Tin 2.4 2.8 2.8 210 | 2,11 | 212 | Total | 2.3 | 214 | 2.15 § 2.16
0700 - 0715 0 12 O 5 5 i3 1 O
0715 - 0730 2 16 1 [ 1 14 O 4]
0730 - 0745 1 0 2] g 23 1 Q
0745 - 0800 2 3 O B 26 2 0

Ly To 75

0800 - 0815 25
0815 - 0830 21
0830 - 0845
0345 - 0900

urlyfotal

" 0 iR an ] R
Approach % 3586211 6.85 | 57.53 | 0.00 - 22.80 | 10.00 | 67.50 ] 0.00 - 10.49 | ¥5.31 | 14.20 | 0.00 - 21.43 | 75,71 | 2.868 Q.0¢ -
Intersection % 536 | 103 | 866 | C.OD | 1505} 1.86 | 0.82 | 557 | 0.00 | 825 ] 3.51 | 2515 474 | 0.00 [33.40] 928 [32.781 1.24 | 0.00 | 43.30
| PHF 0.58 | 038 | 071 | C.00 | 0.84 § 0.75 [ 0.75 | 0.56 | 0.00 | 067 { 067 | 0.78 | 0.46 | 0.00 | 0.80 | 0.84 | 0.91 | 0.50 | 0.00 | 0.96 | 0.94 |
1600 - 1800 [Weekday 2h Session) (02-15-2022)
Alf vehicles
- tastbound’ : esthound.
Timber Ridge Dr {west) Timber Ridge Dr (East)
Left | Thru | Right {U-Turn| App | Left | Thru | Right jU-Turn Left | Thru | Right [U-Tum| App | Left | Thru | Right |U-Turn} App Int
21 | 22 1 23 ! 24 |Toml§ 25 | 26 | 27 | 28 25 | 210 | 231 | 232 [Towmt]| 213 { 224 | 215 | 2.36 | Total | Total
1600 - 1815 & 3 7 O 4 1 18 O 7 15 11 [4] 3 g 26 1 4]
1615 - 1630 31 3 14 o s 2 20 ¢ 20 | 24 7 o
1630 - 1645 9 2 14 2] ] 2 14 2] 12 27 5 2]
1645 - 1700 3 13 0 7 4 17 0 12 25 0
Jourly Jota ] 0 2
1700 - 1715 0
1715 -1730 0
1730 - 1745 0
0

441 = 137 4761 Zast iig 27
Approach % 2462 1 3374 | 5165 | 000 | - |2347]1033(6620] 000 | - [361siaser|azesiooo | - [2259)e538]1224] 000 [ -
{ntersection % 538 | 213 | 803 | 0.00 }1554] 427 [ 188 | 12.04] 0.00 | 181510851375 538 | 000 [ 29.97] B.20 | 23.65| 4.44 | 6.00 | 36.25

{ PHF

0.30 | 070 | 0.82 | 0.00 | 0.82

078 | 0.65 | 0.72 | 0.00 | O.81

0.77 | 0.72 | 0.68 | 0.00 | 0.79

077 | 0.77 | 0,75 | 0.00 | G.88

0.97

Received July 11, 2022

Planning & Design

22-Z0OKE-0Q62



Classified Turn Movement Count | | Ali vehicles

jefferson County, KY

Site 1 of 3

Us-42 W {South)
Us-42 W {North)
Timber Ridge Dr (West)
Timber Ridge Or (East)

0700 - 0900 {Weekday 2h :

) [02-15-2022)

Marr Traffic
DATA COLLECTION

www.marrtraffic.com

Date Weather
Tuesday, February 15, 2022 Fair
43°F

Lat/tong

38.338345°, -B5.620354”

Al vehicles

{ourly Tots]
0800 - 0815

Toes k.

rihb
US-42 W {South) US-42 W {North) Timber Ridge Dr {West) Timber Ridge Dr (East)

teft | Thru | Right [U-Turn| App | Left | Thru | Right [U-Turnt App | Left | Thru | Right |[U-Turn] App | Left | Thru | Right jU-Turni App Int

1.1 1.2 1.3 1.4 | Total 1.5 1.6 1.7 1.8 | Total 18 110 § 331 | 112 1 Total | 313 1 1.14 | 1.15 § 1.16 | Totai | Yotal
o700 - 0715 11 92 1 ana 238 21 4 1258 2 1 2% ¢ g 3 o o 290 ]
G715 -0730 21 112 4 298 25 0 9 0 22 o] 9 1 [ :
0730 - 0745 28 145 1 336 20 0 & O 23 3 i ")
0745 - 0800 159 1 248 25 4 13 o & 4 O

‘Hoisly T

46 2 0 2 229 29
0815 - 0830 22 166 3 0 0 241 34
0830 - 0845 3 141 o 0 4 278 22
0845 - 0300 Z 1] O 28

and Total; 2107 % 308 3
Approach % 16.16 | 82, - | oz2s jeo7s] 896 [oo0 ]| - {2577 7222 [17.5% | 1039 ] 0.00 | -
intersection % 524 | 2685 035 | 0.00 | 32.44] 0.15 | 5233 | 517 | 0.00 [57.65] 1.86 | 0.15 | 522 | 0.00 | 7.28 | 194 | 0.47 | 0.27 | 0.00 | 2.68

[ PHE 0.84 ] 087 | 058 | 000 | 091 f o025 078 | 082 ] 000 [0.82 077 ] 050 ] 081 [ o000l 084 ] o7 [o4s ] 058 cool 0721 097
1500 - 1800 (Weekday 2h Session} {02-15-2022}
All vehicles
N : Lpastbound ©westhdund:
US-42 W (Scuth) US-42 W {North) Timber Ridge Dr {West) Timber Ridge Dr [East)
teft | Thru } Right [U-Turn| App | Left i Thru | Right [U-Turn| App | Lleft | Thru  Right |U-Turn| App | left | Thru ]| Right |U-Turn] App int
1.2 12 1.4 Total 1.5 1.8 1.7 1.8 1.9 1.1¢ 1.11 1.12 | Totai | 1.13 1.14 1.15 116 | Tota! | Tota!
1606 - 1615 9 | 6 0 4 7l o4 o 37 6 30 0 3 1 1 0
1615 - 1630 259 | 7 ¢ 6 | 173 | 61 3 45 1 44 [ 4 o
1630 - 1645 243 | 8 c 1 |9 | st 0 41 F 70 0 4 0
1645 . 1700 262 | 8 ¢ o | 174 [ £ 0 2 0
: Total: 10337 26 3
1700 -1715 273
1715 -1730 280
1730- 1745 207

076"

3554 3671
19.23178.581 220 | 000 | - | o081 |79.08 4848 | 4.23 [ 47.29 ¢ 0.00 | - |44.78 3134 23.88] 0.00 | -
intersection % 9.35 | 38.23)| 1.07 | 0.00 |48.65] 020 T2861] 727 o000 [3618] 676 | 059 650 | oo0 [1394] 055 [ o391 029 | 000 [ 1.23
f PHE CB5 | 004 | 086 | 000 | 0.4 | 063 | G.85 | 088 § 0.00 | 0,87 | 0.84 | 075 | 077 | 0.00 | 085 | 0.71 | 0.50 | 056 | 0.00 | 0.7% | 0.98 |
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HCS Reports

Anglyst

River Roag at Timber Ridge

Ciane Zimmerman tntersection
Agency/Co. Diane B. Zimmerman Traffic Engineering Jurisdaction
Diate Performed 67172027 Fast/West Street
Analysis Year 2022 North/South Street
Time Anslyzed AM Peak Peak Hour Factor 085
Intersection Orientation Narth-South Analysis Time Period (hrs) 0.25

Prospect Cove

Project Description

Wisgor Street: Nortr.5outs

Vehicle Volume
Approach Eastbound Westbound Northbound Seuthbound
Movemnent u L 1 R U L ¥ R U L T R [} L T
Priotity 10 13 2 7 g 9 w 1 2 44 4 5
Number of Lanes 4] € G 4} 1 [ o i} 1 ¢ & G i
Configuration LR TR )
Valume (weh/h} 0 49 a5 32 &1 321
Percent Heavy Vehicles {%) 1 i8 13
Proportion Time Biocked
Percent Grade (%) g
Rigzht Turn Channelized

Median Type | Storage

Undivided

Critical and Follow-up Headways

Base Critical Headway (se)

Criticat Headway (se<) 641 1 638 4.23
Base Foilow-Up Headway (sec 35 33 22
232

Follow-Up Heachway (sec)

noth, and Leve of Service

351 346

Flow Rate, v (veh/h}

Capacity, ¢ {veh/h) 719 1385
¥ic Ratio 0.17 0058
95% Quewue Length, Qs (veh) 0.6 L%
Controt Delay (sfveh) AR 7.7 04
Level of Setvice (LOS) B A A
Approach Delay (sfveh) 11 1.6
Approach LOS B A
Copyright € 2022 University of Florida, Al Rights Reserved, HCS%&?EEA%??&? 2822 Generated: 6/1/2082 2:55:06 PM
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Analyst

intersection

Diane Zimmerman River Road at Timber Ridge
Agency/Co. Diane 8. Zimmerman Traffic Engineering Jurisdiction '
Bate Performed &/1/2022 East/West Strest
Analysis Year 20%5 North/South Street
Time Anatyred AM Peak No Build Peak Hour Factor £.95
Intersection Orientation North-Sauth Analysis Tinse Period {hrg) 0.25

Project Description

Praspect Cove

Approach

Easthound

Median Type | Storage

Westhound Northbound Southbound
Movement U L T R U i T R u L T R U L T
Priority 10 1 12 7 8 ] 1w 1 3 3 4U 4 5
Nusmber of Lanes [t} G 1] 0 1 4 4] G 1 ¢} 4 4} 1
Configuration tR TR L7
Volume {veh/h) 72 50 @ § 33 T 83 | 3n
Percent Heavy Vehicles (%) 1 18 13
Proportion Yime Biocked
Percent Grade (%) 0
Right Turn Channetized

Undividen

Critical and Foliow-up Headways

Base Criticat Headway (sec)

Fallow-Up Headway {sec}

Critical Headway {sec} 6.41 6.38 4.23
Base Follow-Up Headway {sec) 35 33 2.2
351 345 2.32

ay,

e Length, and Level of Se

Flow Rate, v fveh/hy

128 68
Capacity, ¢ {veh/h) ™o 1380
v/c Ratio 0,18 .05
95% Queue Length, Qps (veh) 0.7 0.2
Control Defay {s/veh) 112 17 18]
Level of Service {LOS) B A A
Approach Delay (sfveh) 1.3 16
Approach LOS B A

Copyright & 2022 University of Florida. All Rights Reserved.
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al Information

Analyst Diane Zimmerman Intersection River Road at Timber Ridge
Agency/Co. Diane B. Zimmerman Trafhic Engineering Jurisdiction

Date Performed 6/1/2022 East/West Street

Analysis Year 2025 Morth/South Street

Time Anaiyzed Ab Peak Buitd Peak Hour Factor [1AH]

Intersection Orientation North-South Analysis Time Period {hrs} 025

Project Description

frospect Cove

ollo

Approach Eastbound Westbound Northbound Southbound
Movement ¢ L T R u L T R U L T R U L T
Pricrity 10 11 12 7 8 el W 1 2 3 4y 4 s
Number of Lanes €] 0 0 0 1 ¢ 14 0 1 a 0 4] t
Configuration LR R %)

Voleme (vendh) a7 P s 93 | 38 64 | 333
Percent Heavy Vehicles (%) 1 18 13
Proportion Time Blocked

Percent Grade {%} ]

Right Tum Channelized o

Kiedian Type | Storage Undivided

Follow-Up Headway (sec}

Critical Headway {sec) 641 6.38 4.23
Base Follow-Up Headway (sec) 35 3 2.2
35 3.46

232

ength,
Flow Rate, v (veh/n} 147 &7
Capacity. ¢ {veh/h} 668 1373
Wit Ratio .22 0.05
95% Queue Length, Cas (veh) 0B 02
Control Delay (s/veh) 119 7.8 0.5
Level of Service {LOS) B A A
Approach Delay (s/veh) 118 1.7
Approach LOS B A

Copyright © 2022 University of Flosida. All Rights Reserved.
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Aralyst

Diane Zimmerman

tntersection

River Road at Timber Ridge
Agency/Co. Diane B, Zimmerman Traffic Engineering Jurisdiction ’
Date Performed B/172022 East/West Street
Analysis Year 22 North/South Street
Time Analyzed PM Peak Peak Hour Factor G.94
intersection Orientation North-Scuth Analysis Time Period (hrs} 0.25

Project Description

Prospect Cove

Vehicle Volumes and Adjustments

Approach Eastbound Westbournd Northbound Southboung
Movement u L T R u L T R u L T R u L T
Prigrity 16 U 12 7 8 9 W k! 2 3 4y 4 5
Number of Lanes 0 0 0 4 1 0 ¢ G 1 0 o 0 1
Configuration LR TR LT

Volume {veh/h) 122 148 3 B4 72 158
Percent Heavy Vehicles (%) 1 Q 3
Proportion Time Blocked

Percent Grade (%) 0

Right Tum Channelized E

Median Type | Storage

Undivided

Base Criticat Headway (sec)

Foliow-Up Headway {sec}

Critical Headway {set} 641 6.20 4.13
Base Feliow-Up Headway (sec) 35 33 2.2
351 1330 223

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h)

Capacity, ¢ {veh/h} 675 1144
v/c Ratic 043 0.7
95% Queve Lengtly, G, vehk) 2.1 g2
Cantrof Defay (s/ven) 142 84 06
Level of Service (LOS) B A A
Approach Delay (sfven} 14.2 2.7
Approach LOS B A
Copyright & 2022 University of Florida. Al Rights Reserved, HCS 8 TWSC Version 2022 Generated: 6/1/2022 2:59:01 PM
River PM 22.xtw

Received July 11,

2022

Planning & Design

22-ZONE-€B062




Analyst Diane Zimmetman Intersection River Road at Timber Ridge
Agency/Ca. Diane B, Zimmerman Traffic Engineering Jurisdiction

Date Performed 84172022 East/West Street

Analysis Year 2025 North/South Street

Time Analyzed P4 Peak No Build Pesk Hour Factor 0.54

intersection Orientation Nerth-South Anatysis Time Period {hws) 0.25

Project Description

Prospect Cove

Vehicle and Adjustments _ L
Approach Eastbound Westbound Northbound Southbound
Mavement [E L 13 R H L T R u 3 T R U L T
Priority 10 11 12 7 8 1) 1 2 3 4U 4 5
Number of Lanes v} 0 G 0 1 [ C 0 1 ¢ 0 0 1
Configuration LK 113 i
Viclume (veh/h) 126 154 30 87 74 204
Percent Heavy Vehicles (%} 1 il 3
Propartion Time Blocked
Percent Grade {3} G
Right Turn Channelized

Undivided

Base Critical Headway (se0)

Fotiow-Up Headway (se¢)

Critical Headway (sec) 6.41 6.20 413
Base Follow-Up Headway (sec) 35 33 2.2
5 330 &23

Capadity, ¢ (ueh/h) 657 1132

wfc Ratio 0.45 0.07

95% Queue Length, Qp. {veh) 24 0.2
{ontrot Delay {s/veh} 14.8 84 0.7
Levet of Service (LOS) B A A
Approach Detay ($/veh) 14,8 2.7
Approach LOS B " A
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Analyst Diane Zimmerman intersection River Road at Timber Ridge
Agency/Co. Diane B. Zimmerman Tratfic Engineering Jurisdiction N )

Cate Performed 6/8/2022 East/West Street

Analysis Year 2025 North/South Street

Time Analyzed P Peak Buitd Peak Hour Factor 0.94

Intersection Crientation North-Soeuth Analysis Time Period (hrs) 0.25

Project Description

Praspect Cove

) Volumes and Adjustments

Approach

Westbound

Eastbound Northbound Scuthbound
Mavement u L T R U L T R v k T R u L T R
Pricrity 10 11 12 7 8 1y 1 2 44 4 5 6
Number of Lanes 4 ] [ [t} 1 Q ¢ 0 1 0 & G 1 0
Configuration tR TR Lt
Vatume {veh/h) 136 156 310 102 77 204
Percent Heavy Vehicles (%) 1 2 3
Proportion Time Blocked
Percent Grade (36} 4
Right Turn Channelized

Undivided

Medizn Type | Storage

Base Critical Headway (sec)

351 330

Ceitical Headway {sec} 641 6.20 4.13
Base Foliow-Up Headway (se¢) 35 3.3 2.2
Foltow-Up Headway fsec} 223

Delay, Queue Length, and Level of Service -
Flow Rate, v {veh/h} 3t 82
Capacity, ¢ fveh/h} 633 1116
vfc Ratio 0.43 0.07
95% Queue Length, Qys (veh) 2.7 0.2
Cantrol Delay (sfveh} 16,0 25 07
Level of Service (LO5) C A A
Approach Delay (s/veh) o 28
Approach LOS C A
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Analyst

Diane Zimmerman

iatersection

Timber Ridge at Forest Cove

Agency/Co. Diane B. Zimmerman Traffic Engineering Jurlsdiction o
Date Performed 6/1/2022 East/West Street Timber Ridge Drive
Analysis Year 2022 North/South Street Forest Cove Lane
Time Analyzed AM Peak Peak Hour Factor .84
intersection Crientation East-West Analysis Time Period {hrs} 025
Project Description Prospect Cove

Lanes

Vehicle Volumes and Adjustments V g -
Approach Eastbound Westbound Northbound Southbound
Movement u L T R u L T R Y i T R 9] L T R
Priority i 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 1 0 a 4} 1 0 4} ] 4 g 3 0
Canfiguration LR LIR LTR LTR
Valume {veh/h} 8 69 13 27 95 4 14 3 20 3 3 18
Percent Heavy Vehicies (%) c G 4] 0 & 3} [t} o
Proportion Time Blocked
Percent Grade (3} 0 ]
Right Turn Channelized

Median Type | Storage

Undivided

Critical and Foll

Base {ritical Headway {sec}

Critical Headway {sec} 4.10 410 740 | 650 { 6.20 FA0 ¢ 650 | 620
Base Foliow-Up Headway {sec) 22 2.2 35 4.0 33 3.5 40 23
Follow-Up Headway {sec) 2.20 220 350 [ 400 | 330 350 § 400 | 330

Delay,

vel of Service

Queue Length, and Le

‘Flow Rate, v {veh/h) g

Capacity, < (veh/h} 1499 521 802 855
v/c Ratic 0.01 082 0.05 403
G5% Gueue Length, Qg fveh) a0 0.1 0.2 1
Controi Delay {s/veh} T4 1] 0.0 74 0.1 0.1 8.7 93
Levei of Service (LOS) A A A A A A A A
Appraach Delay (8/veh] a7 17 9.7 9.3
Approach LOS A A A A
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Analyst

intersection

Diane Zimmerman Timber Ridge at Forest Cove
Ageney/Co., Diane B. Zimmerman Traffic Engineering Jurisdiction o
Date Performed 6/ 172022 EastAlest Street Timber Ridge Drive
Analysis Year 2025 HNarth/South Street Forest Cove Lane
Time Analyzed A4 Pealt No Buitd Peak Hour Factor 0.54
Intersection Qrientation East-West Analysis Time Period {hrs) 0.25

Project Description

Prospect Cove

Lanes

Vehicle Volumes and Adjustments | .
Approach Eastbound Westhound ANaorthbound Southboung
Movement u L T R u L T R u L T R V] L T R
Pricrity i 1 2 3 44 4 5 8 ¥ 8 g i0 11 12
Number of Lanes 0 4 1 0 o 0 1 4 0 ] ¢ i} 1 0
Configuration IR LTR LTR S
Valume {veh/h} 8 Fal 13 28 98 4 14 3 21 3 3 19
Percent Heavy Vehicles {35 & 0 G 0 0 g 4] C
Propartion Time Biocked
Percent Grade (%;) o] 0
Right Tum Channetized

Ungivided

Median Type | Storage

G

Critical and Follow-up Headways

Base Criticat Heartway (sec)

Critical Headway (sec} 418 410 70 1 650§ 620 7.8 | BS0 | 620
Base Follow-Up Headway (sec) 2.2 2.2 35 40 33 3.5 40 33
2.28 350 | 400 | 330 3.50 | 4.00

Foltow-Up Headway {sec)

330

Capacity, ¢ (veh/h} 1485 1512 800 853
v/c Ratic Q.01 0.02 0.05 003
95% Queue Length, Qs [veh) 0.0 0.1 0.2 a1
Control Detay (s/veh) 14 0.0 00 T4 0.2 0.2 87 9.4
Leve! of Service (LOS) A A A A A A A A
Approach Delay (s/vel) o7 1.7 9.7 94
Approach LOS A A A A
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Analyst

Diane Zimmerman

Intersection

Timber Ridge at Forest Cove

Agency/Co. Diane B. Zimmerman Traffic Engineering Jurisdiction

Date Performed 6/1/2022 East/West Street Timber Ridge Drive
Analysis Year 2025 North/South Street Forest Cove Lane
Titme Analyzed AM Pzak Build Peak Hour Factor 094

Intersection Orentation East-West Analysis Tirne Petiog (hrs) 0.25

Proyject Description

Prospect Cove

Wizjor Straet East-West

Eastbound Westbound Kaorthbound Southbound
Movement u L T R u L T R U L T R u L T R
Frionty i 1 2 3 44 4 5 g 7 2 k2 10 11 12
Numiper of Lanes 4 0 1 C o 0 1 4} G 1 4] g 1 Q
Configuration LTR LTR R LTR
Volume {veh/h} 8 Fa] 19 40 98 4 a2 4 61 3 4 18
Percent Heavy Vehicles (%) 0 [ ¢ 0 & ¢ g 0
Proportion Time Blocked
Percent Grade (%} ¢ 0
Right Turn Channelized ¢ ot T e T

Undivided

Median Type | Storage

Base Critical Headway {5ec)

Critical Headway {sec}

4,10

7.0

£.50

6.20

730 § 650 § 620

Base Foliow-Up Headway (sec)

2.2

3.5

4.0

3.3

3.5 4.0 33

Follow-tg Headway (seq

Delay,
Flow Rate, v (veh/h)
Capacity, ¢ {veh/h} 1495 1511 804 820
vic Ratio 0.01 0.03 0.13 .02
95% Queue Length, Qes (veh) 00 0.1 0.4 0.%
Control Delay {s/veh} 74 co 0.0 7.5 0.2 0.2 WLt 8.5
1evel of Service {LOS) A A A A A B A
Approach Delay (s/veh) 0.6 2.3 10.% 9.5
Approach LOS A A B A
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Analyst

Diane Zimmerman

tntersection

Timber Ridge at Forest Cove

Agency/Co. Diane B. Zimmerman Traffic Engineeting Jurisdiction

Date Performed /12022 East/West Street Timber Ridge Drive
Analysis Year 2022 North/South Street Forest Cove Lane
Time Analyzed P Peak Peak Hour Factor 0.97

Intersection Orientation East-West Analysis Time Period (hrs) G.25

Prospect Cove

Vehicle Volumes and Adjustments

Median Type | Storage

Approach Eastbound Westbound Northbound Southbound
Movement i L 7 R u L T R u [ 1 R U L T R
Pricrity W 1 2 3 44 4 5 7 8 9 10 11 ¥4
Nurmber of Lenes ¢ i 1 0 ¢ g 1 ¢ ¢ 1 o ¢ i ¢
Configuration ERE iTR R LTR
Volume {veh/h} 65 70 27 43 175 27 35 14 46 25 13 72
Percent Heavy Vehicles (%] c 4] 0 i 2 O 0 1
Praopurtion Teme Blocked '
Percent Grade {%) 4] 0
Right Tuen Channelized T

Undivided

Base Critical Headway [sec}

Critical Headway (seg)

410

710

650 | 6.22

7.10

6.50

6.21

Base Follow-Up Headway {sec}

2.2

35

40 33 35

4.0

33

Foliow-Up Headway (sec)

Length, and Level o

Ftow Rate, v {veh/h) |

44 98
Capacity, ¢ (veh/n} 1375 1505 564 625
v/c Ratio 0.05 0.03 0.i7 018
95% Queue Length, G, {veh) 0.2 0.1 06 0.7
Controt Delay (s/veh) 78 0.4 0.4 1.5 0.2 0.2 127 120
Leve! of Service (LOS) & A A A B g
Approach Delay (s/veh} 34 1.5 127 128
Approach LOS A A B 4
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Analyst

Diane Zimmerman

fntersection

Agency/Co.

Diane B. Zimmerman Traffic Engineering

Jurisdiction

Timber Ridge at Forest Cove

Date Performed 6/1/2022 East/West Street Timber Ridge Drive
Analysis Year 2025 North/South Street Farest Cove tane
Time Anaiyzed P Peak No Buikd Peak Hour Factor G.a87

intersection Grentation £ast-West Analysis Time Period (hrs) 0.25

Project Deseription

Prospect Cove

¢ Volumes and Adjustments

Approach Eastbound Westbound Naorthbound Southbound
Movement u L T R U L T R U L T R U L EH R
Priprity 1y 1 2 3 4U 4 5 & 7 B g 10 1% 12
Mumber of Lanes & 4 1 0 [ [y 1 1] 0 1 0 ¢} 1 4
Configuration iR iTR IR LTR
Volurme {veh/h} 67 72 28 44 180 28 36 14 47 26 13 74
Percent Heavy Vehidies (%) Y 0 4] Q 2 o 0 1
Praportion Tene Blocked

Percent Grade {5} ¢

fight Tun Channelized F @ T e S

iedian Type | Storage

Undivided

Base Critical Headway (sec)

Critical Headway (sec) 410 410 130 F 650 ¢ 622 20 1 650 § 621
Base Foilow-Up Headway (sec} 2.2 2.2 s 40 33 315 4.0 33
Follow-Up Headway (sec} 2.20 220 356 1 400 ¢ 332 380 F 400 § 3
Delay, Queuie Length, and Level of Service

Flow Rate, v (veh/h) 69 45 190 ' 116
Capacity, ¢ fveh/n) 1368 1501 552 ' ’ 615
v/c Ratic 085 0.03 0.18 0.1%
85% Queue Length, Oy (veh) 0.2 0.1 o7 ’ 6.7
Control Delay (s/veh) 7.8 0.4 04 7.5 03 0.3 13.0 12.2
Levet of Service (LOS) A A A A A A B B
Approach Delay (s/veh) 34 1.5 122
Approach LOS A A B
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Lener

Analyst

Diane Zimmerman

intersection

Timber Ridge &t Farest Cove
Agency/Co. Diane B. Zimmerman Traffic Engineering Jurisdiction A
Diate Performed 6/1/2022 East/Wesi Street Timber Ridge Drive
Anatysis Year 2025 North/South Street Forest Cove Lane
Time Analyzed P Peak Buitd Peak Hour Facter ey
intersection Orientation East-West Analysis Time Period (hrs} 0.25

Project Description

Prospect Cove

Approach Eastbound Westbound Northbound Sauthbound
Movement 1) L H R U 3 T R u £ T R u L T R
Priarity W % 2 40 4 5 [ 7 8 g i+ i1 12
Number of Lanes Y 4] 1 0 4] 1} t 4 0 1 o [ 1 Q
Caonfiguration LTR iTR LTR aR
Volume {veh/n} 67 72 46 86 180 28 48 15 73 26 14 T4
Percent Heavy Vehicles (%) 0 a 0 G 2 4} o} 1
Proportion Time Blocked ’

Percent Grade {5) 0 4]

Right Turn Channelized o

Undivided

Median Type | Storage

eadways

Base Critica! Headway (seq)

4.1

7.1

6.5

7.1

6.5

41 6.2 6.2
Critical Headway {sec} 4.10 4.10 710 | 650 [ 822 710 | 650 I 823
Base Foliow-Up Headway (se0) 2.2 2.2 3.5 4.0 33 35 4.0 33
Fallow-LUp Headway [sec) 220

Delay, Queue Length, and Level of Service

Flow Rate, v vehsh) ' 89 89 140 118
Capacity, ¢ (velyyh) 1368 1478 305 348
v/t Ratio 0.05 0.06 0.28 0.21
98% Queue Length, Oy fveh) 0.2 0.2 1.1 o]
Cantrol Delay (s/veh) .8 0.4 c4 7.6 0.5 05 145 133
Level of Service (LOS) A A A A A B B
Approach Delay (sfveh) ER 2.6 144 13.2
Approach LOS A A B B
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~ HCS Signatized Intersection Resuits Summary

General Information Intersection Information
Agency Diane B. Zimmerman Traffic Englneering Duration, h “310.250
Analyst DBZ Analysis Date 1Jun 1, 2022 Area Type Other
Jurisdiction Time Perlod  |AM Peak PHF 0.97
Urban Street Us 42 Analysis Year ;2022 Analysis Period 11> 7:30
intersection Timber Ridge Flle Name US 42 AM 22 xus )

Project Description  [Prospect Cove

Demand Information
Approach Movement L T
Demand {v),veh/n . o “§ 48 4

37 1| 731

nal Information
Cycle, s 120.0 | Reference Phase E
e Offset, s Q Reference Point
uncoordinated! No | Simult. Gap EAW

Timer Results
Assigned Phase 8 4 ] 8 5 2
Case Number ) . 8.0 . 12.0 1.1. 30 1.1 0
Phase Duration, s 17.8 1.7 12.4 83.5 6.9 8.6
Change Period, ( Y¥Kc}, 5 6.6 6.6 8.5 75 6.5 7.5
Max Allow Headway { MAH ), $ 5.3 4.6 4.5 0.0 5.0 0.0
Queue Clearance Time (g« ), s 10.4 5.8 5.4 21
Green Extension Time (ge), 8 0.9 0.2 0.5 0.0 0.6 0.0
Phase Call Probability 0.99 085 0.98 0.07
Max Out Probability g - o o0 | 0.00 .00 - 0.00
Movement Group Results EB - WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 3 g 18 7 4 14 1 B 16 & 2 12
Adjusted Flow Rate { v), veh/h 47 4 107 57 125 | 594 7 2 1087 | 115
Adjusted Saturation Flow Rale { s ), veh/iin 17583 1 1800 | 1497 EATIO 1697 : 1724 { 1610 | 1810 | 1795 | 1685
Queue Service Time {gs), & 30 02 | 84 3.8 34 ¢ 61 0.2 01 ;2156 38
Cycle Queue Clearance Time (g«< ), s ) F 30 02 84 38 34 a1 0.2 01 1215 39
Green Ratio ( g/C ) 0.08 { 0.09 | 0.08 .04 065 0683 | 063 | 058 | 060 : (.58
Capacity (¢ ), vetvh _ 65 § 179 1 141 75 345 : 2185} 10206 ¢ 518 | 2106 ¢ 91
Volume-to-Capacity Ratio ( X) 0.28810.023:0.762 0.754 0.361, 0.272: 0.007 | 0.004 : 0515 0,124
Back of Queue { @), ftin { 90 th percentile) ) ) B ) )
Back of Queue { @), vehiin { 9G th percentile) 25 0.2 6.0 37 21 55 0.1 0.0 | 118 24
Queue Storage Ratio { RQ ) { 90 th percendile) 0.29 ; 0.02 § 0.71 0.47 0257024 | 0.01 ¢ 000} 066 | 0.27
Uniform Delay {( d 1 ), s/iveh 506 | 494 | 631 56.8 11.0] 97 | 8.1 102 46 F 10
incremental Delay { d 2 ), s/veh 1.4 0.1 14 16.7 0.8 0.3 0.0 0.0 0.8 0.3
Initlal Queue Detay ( d3), siveh 0.6 0.0 @ 00 0.0 0.0 [1X1] 0.0 0.0 0.8 0.0
Control Delay { d }, sfveh 52.0 { 494 | 644 735 1.7 1 1060} 81 102 1 165 ¢ 113
Level of Service (1LOS) b o E E 5] B A 8 B B
Approach Delay, siveh / LOS 603 | E 735 | E 103 | B 154 | B
intersection Delay, siveh / LOS 184 B
Multimodai Results
Pedestrian LOS Score / LOS 247 B 247 B 1.66 B8 2.08 B
Bicycle LOS Score / LOS 0.75 A 0.58 A 1.08 A 1.48 A
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HCS Signatized Intersection Results Summary

| Demand information

General Information Intersection Information
Agency Diane B. Zimmerman Traffic Engineering Duration, h 0.250
Analyst DBRZ Anaiysis Date Lbun 1, 2022 Area Type Other
Jurisdiction Time Period JAM Peak PHF o 0.97
Urban Street us 42 Analysis Year (2028 No Bulld Anzlysis Period 11> 7:30
Intersection Timber Ridge File Name US 42 AM 25 NB .xus ) o
Project Description Prospect Cove

Approach Movement

1Y}

Cycle, s 120.0 | Reterence Phase <]

vy -y ey R B WY
Ofeet, 2 O_|Reference Point_| End boreen 64 158 1704 |52 1116 |00
Uncoordinated: No | Simult. GapEAW | OF [Vellow 3.5 100 1561 36 136 100

Force Mode Simuit. Gap NIS

Asslgned Phase 8 4 1 4] 5 2
Case Number 9.0 12.0 1.1 .30 1.1 3.0
Phase Duration, 5 18.2 11.8 12.5 B3.2 B8 77.6
Change Period, ( Y+Rc), s 6.6 6.6 6.5 7.5 6.5 7.5
Max Allow Headway { MAM ), s 53 4.8 4.5 0.0 5.0 0.0
Queue Clearance Time (g ), 8 106 5.9 55 Y 21

Green Extension Time (g ¢ ), s 1.0 0.2 0.6 0.0 0.0 0.0
Phase Call Probability 1.00 0.85 0.99 0.07

Max Oul Probability 0.00 0.00 0.00 0.00

Movement Group Results EB WB NB SB
Approach Movermnent £ T R L T R L T R L T R
Assigned Movement 3 8 18 7 4 14 1 3] 16 5 4 i2
Adjusted Flow Rate { v }, veh/h 48 4 110 58 129 | 811 7 2 H20 | 119
Adjusted Saturation Flow Rate { s ), veh/h/in 1753 | 1900 | 1497 1770 1687 | 1724 : 1610 ; 1810 ; 1795 | 1585
Queue Service Time (g =), s 3.1 02 ¢ 886 39 35 85} 02 01 | 226 1 40
Cycle Queue Clearance Time {gc ), s 31§ 02 | 88 3.9 35 ¢t 946 | 02 01 | 228 1 40
Green Ratio ( g/C) .10 | 0.10 | 010 0.04 064 | 063 | 0B3 § 0.69 : 0.58 | 0.58
Capacity ( ¢ }, veh/h 168 | 183 | 144 76 334 | 2175 1016 ¢ 508 | 2087 § 926
Violume-{o-Capacity Ratia { X} 0.287{ 0.023} 0.765 0.759 0.386 ] 0.281 { 0.007 | 0.004 | 0.534 | 0,128
Back of Queue { Q ), f/In ( 90 th percentile) ) o ) ) ) -

Back of Queue { Q ), veh#in ( 90 th percentile) 251 02 1 6.1 37 22 57 ¢ 0.1 00 | 125§ 25
Queue Storage Ratio ( RQ ) { 80 th percentile) 029 ; 0.02 1073 047 0.26 : 0258 0.01 ¢ 000 ¢ 070 : 028
Uniform Delay ( d 1 }, siveh 504 | 49.1 | 528 56.8 1.5 99 @ 82 ¢ 104 0 151} 11.2
incremental Delay { d z ), siveh 7.3 1 01§ 113 16.8 08 ;1 03 : 00§ 00 1.0 ¢ 03
tnitial Queue Delay { d 3 ), siveh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay { d), siveh 517§ 492 | 64.2 7386 124 1103 B2 ¢ 104 § 161 | 1156
Level of Service {LOS} D D E E B B A B B B
Approach Delay, siveh / LOS 603 ! E 7386 | E 106 | B 156 | B
Pedestrian LOS Score / L.OS 247 B 247 B 1.66 B 2.08 B
Bigycle LOS Score ! LOS 0.76 A 0.58 A 1.10 A 1.51 8
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General Information

intersection Information

HCS‘Signallzed Intersection Results Summéry

Demand information

Agency " iDiane B. Zimmerman Teaffic Engineering t Durationy, h 0.260
Analyst DBZ Analysis Date 1Jun 1, 2022 Area Type Other
Juzisdiction Time Period [ AM Peak { PHF ) 0.97
Urban Street Us 42 Analysis Year (2025 Build Analysis Period 1> 7:30
Intersection Timber Ridge File Name US 42 AM 25 B.xus o '
Project Description Prospect Cove

Appraach Mavement

Reterence Phase

Reference Point

Simull. Gap E/W

Assigned Phase 8 4 1 [ S 4
Case Number . 9.0 12.0 1.1 30 1.1 3.0
Phase Buration, s 214 11.8 13.1 75.9 6.9 73.7
Change Period, { Y#Re¢), s 8.6 6.6 6.5 7.5 6.5 7.5
Max Allow Headway { MAM }, s 53 4.8 4.5 0.0 50 0.0
Queue Clearance Time (gs), s 138 5.9 6.1 2.1

Green Extension Time {ge ), 5 1.2 0.2 0.6 0.0 0.0 0.0
Phase Call Probability 1.00 0.85 0.99 o 0.07

Max Out Probability 0.00 0.00 0.00 0.00

Movement Group Resulis EB WB “NB sB
Approach Movement L T R L T R L T R L 7 R
Assigned Movement 3 8 18 7 4 14 1 3 16 ] 2 12
Adjusted Flow Rate { v ), veh/h 52 4 148 58 140 | 811 7 2 1120 | 120
Adjusted Saturation Flow Rate { s ), veh/hin 1753 £ 1900 1497 1770 1697 | 1724 1 1610 | 1810 ; 1795 | 1585
Quieue Service Time (gs), 8 32 02 ' 1B 38 41 1 103 02 0.1 244 ¢ 44
Cycle Queue Clearance Time { gc¢), s 321 02§ 118 39 41 1 103 02 01 : 244 | 44
Green Ratio { g/C ) 0121 012} 0,12 0.04 082 : 060 | 060 ¢ 0.55 ; 055 | 0.55
Capacity { ¢ }, veh/h 216 : 234 | 185 78 321 1 2081 972 ¢ 479 | 1980 | 874
Volume-to-Capacity Ratio { X') 0.23810.018 ; 0.803 0.758 0.437:0.294 | 6.0D7 £ 0.004 1 0.565 ] 0.137
Back of Queue { Q), f/In ( 90 th percentile) i R T 1 ’

Back of Queue { @ ), veh/In { 90 th percentile) 28 1 0.2 7.7 ai 27 6.1 0.1 00 | 136 28
Queue Storage Ratlo ( RQ ) ( 90 th percentiie) 0.30  0.02 ; 0.82 047 031102710018 0011 076 | 0.32
tniform Delay ( d + )}, siveh 475 | 462 1 B1.2 56.8 134 115 95 | 124§ 175 | 130
Incremental Delay ( d 2 ), s/veh 08 : 00 {109 16.8 1.1 1 04 | 00 0.0 1.2 0.3
initiai Queue Delay { d 1), siveh 0.0 00 | 00 0.0 0.0 | 00 0.0 0.0 0.0 0.0
Control Delay { d), siveh 48.3 | 46.2 § 621 1 736 145 118§ 95 § 121 ¢ 187 . 134
L.evel of Service (L.OS) D D E E B B A B B 8
Approach Delay, siveh f LOS 683 | E 7386 | E 23 | B 182 | B8
Intersection Belay, siveh / LOS - 212 ) C

Muttimodal Results EB wB " NB 38
Pedestrian LOS Score / LOS 247 B 246 B 1.66 B 2.09 B
Bicycle LOS Score / LOS .82 A 0.58 A 1.11 A [ 1.51 B

Copyright € 2022 Undversity of Fiorids, Al Rights Reserved,

Received July 11, 2822

HOS™ Btreets Version 2022

Planning & Design

Genurated: 812022 5:18:32 P

22-ZONE-©882



Genatral Informatlon

intersection Information
Agency iDiane B, Zimmerman Traffic Engineering ' Duration, h 0.250
Analyst BBZ Analysis Date .Jun 1, 2022 Arez Type Other
Jurisdiction Time Perlod  :PM Peak PHF 0.88
Urban Street Us 42 Analysis Year (2022 Analysis Period 1> 4:30
Intersection Timber Ridge File Name US 42 PM 22 xus o
Project Description  iProspect Cove e R
Demand information - £B T WB : : :
Approach Movement L T R L T R L T R L T R

g

% .
Cycle, s 140.0 | Reference Phase B § ¢ gTI,. =
L b i :
Offset, s 0 iReference Point | End ey ¥ BiG 147 142 160
Uncoardinated; No | Simult. Gap E/W
i Simull. Gap N/S

Assigned Phase B 4 1 8 5 2
Case Number . . 9.0 120 1.1 3.0 N 3.0
Phase Duration, s 208 11.3 16.5 100.3 76 914
Change Period, { Y+Hc), s 6.6 6.6 6.5 7.5 6.5 75
Max Allow Headway ( MAH ), 5 52 4.7 4.5 0.0 5.0 0.0
Queue Clearance Thne (¢ ), 5 12.2 51 8.9 22
Green Extension Time {ge }, 20 0.1 1.1 0.0 0.0 0.0
Phase Call Probabllity 1.00 o 0.78 1.00 0.18
Max Out Probabliity 0.00 0.00 0.00 0.00
Movament Group Results EB - : : NB :
Approach Movemend L T R L H R L T R L T R
Assigned Movement 3 8 18 7 4 14 1 6 16 ] 2 12
Adjusted Flow Rate { v), veh/h 121 85 117 g 242 |} 1080 : 32 5 787 198
Adlusted Saturation Flow Rate ( 5), veh/i/In 1810 | 1810 | 1560 11714 € 1795 1795 | 1572 & 1B10 | 1766 | 1560
Queue Service Time (gs), s 8.0 7.0 } 102 31 69 | 203 1.0 0.2 6.3 8.2
Cycle Queue Clearance Time {§c¢ }, 5 ‘T 80 70 [ 102 coE 3 5 6.9 F203: 1.0 02 p 163 ¢ 82
Green Ratio ( g/C ) 0.10 | 0.30 ¢ 010 0.03 068 | 066 | 066 F 061 ¢ 060 | 060
Capacity ( ¢ ), veh/h 184 | 184 | 159 57 B 511 | 2380 | 1043 | 333 | 2118 | 935
Volume-te-Capacity Ratio { X)) 0,656 0.520:0.740 0.678 0.47310.454 } 0,030F 0,015 0.376 | 0.212
Back of Queue ( @), f/in ( 90 th percentile) ' - BN e '
Back of Queue ( @ ), vel/In { 90 th percentile} 7.1 87 | 74 2.9 46 | M1} 08 01 9.6 5.0
Queue Storage Ratlo ( RQ } { 90 th percentile) 0.79 : 0.67 | 0.82 0.38 TR 0511047 Q07 2 001 ¢ 054 | 058
Uniform Delay { d + }, siveh 605 | 596 : 61.1 66.9 99 | 114 | 81 11.5 | 145 | 12.8
incremental Delay { d 2 }, siveh 55 § 32 § 82 T 158 ‘E 08 : 0B 0.1 0.0 05 4.5
inflial Queue Detay { d 3 ), s/veh 0.0 0.0 6.0 0.0 0.0 0.0 g0 ¢ 00 0.0 0.0
Control Delay { ¢ }, siveh ) 66.1 | 629 | 703 1825 ‘T07 11201 B2 F 115 ] 150 | 134
Level of Service (LOS) E E E F B B A B 8 B
Approach Delay, siven / LOS 666 | E 825 | F 17 | B 147 | B
Intersection Delay, siveh /LOS ) - ) 20.5 C
MultimodaiResults " EB ' wB " NB N s8
Pedestrian LOS Score / LOS 248 B 247 B 1.66 B 2.23 B
Bleyele LOS Score / 1L.OS _ 1.04 A 0.55 A 1.60 B 1.31 A
Copyright © 2822 University of Flotids. AH Rights Reserved, HOE™ Streets Version 2042 Generated: 6/1/2022 3:34:01 PR
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Genera! information

HCS Signalized Intersec_ti't;ﬁ"kResu‘lut“sd Surri"iﬁary

Intersection Information

' Demand Information

Agency Diane B. Zimmerman Traffic Engineering Duration, h 0.250
Analyst 3574 Analysis Date 1Jun 1, 2022 Area Type Other
Jurisdiction Time Period  {PM Peak PHF 0.58
Urban Street Us 42 Analysis Year 12025 No Build Anaiysis Period 1> 4:30
Intersection Timber Ridge Flie Name US 42 PM 25 NB.xus o
Praject Description  [Prospect Cove

Approach Movement

g

Cycle, s 140.0 ; Reference Phase | & .\} e

- ; i
Offset, s 0 {Reference Point ; End Green 174 38 g2s Ta7 139 100
Uncoordinated! No | Simuwit. Gap E/W Off FYellow:i 3.6 35 [ 16 18 0.0
Farce Made Simuit. Gap NS 3

B
Asslgned Phase 8 4 1 ] 5 2
Case Number 9.0 12.0 1.1 3.0 1.1, 3.0
Phase Duration, s 215 1.3 16.8 99.6 76 90.3
Change Period, { Y4+Rc), s 8.6 8.6 6.5 1.5 8.5 7.5
Max Allow Headway { MAH ), s 52 48 4.5 a.0 50 0.0
Queue Clearance Time (g s}, 5 12.8 5.2 9.2 2.2
Green Extenslon Time (ge ), & 2.1 0.1 1.1 0.0 0.0 0.0
Phase Call Probability 1.00 0.79 1.00 0.18
Max Out Probabilty o.0g ~0.00 ~0.00 0.00
Movement Group Results EB ‘Wb NB S8
Approach Movement L T R L T R L T R L T R
Assigned Movement 3 8 18 7 4 14 1 6 16 5 2 12
Adjusted Flow Rate { v ), veh/h 124 98 124 40 249 1112 33 5 821 204
Adjusted Saturation Flow Rate ( s }, veh/n/in 1810 ; 1810 | 1560 1715 1795 : 1795 : 1572 ¢ 1810 ; 1766 ; 1560
Queue Service Time (g=), $ 92 | 7.2 | 108 3.2 72 12t5] 10 02 | 173 88
Cycle Queue Clearance Time {g<), s 9.2 ¢ 7.2 1108 3.2 72 2151 10 02 [ 173 ] 88
Green Ratio { g/C) 011 011 011 0.03 068 [ 066 | 066 | 060 ¢ 058 ¢ 059
Capacity ( ¢ ), vehb 193 | 193 ; 166 58 498 | 2360 : 1034 ¢ 317 : 2089 § 922
Volume-to-Capachy Ratio ( X) 0644|0509 0.748 0.688 050010471 :0.032 ) 0.016  0.393 | 0.221
Back of Queue { Q ), fi/in { 80 th percentile) i T 1 ’ .
Back of Queue { @ ), veh/in ( 80 th percentile} 72 1 58 | 75 3.0 48 117 1 06 0.1 101 | 63
Queue Storage Ratio ( RQ ) { 90 th percentile) 080 | 068 ! 0.86 0.39 054 : 049 { 007 § 001 | 0.57 : 060
Uniform Detay { ¢ ¢ ), siveh 60O § 58.1 | 60.7 68.9 105 | 11.8 1 B84 [ 120 | 152 | 135
incremental Delay ( d 2 ), siveh 50 | 26 | 92 16.0 09 : 0.7 § 0.1 00 : 08 06
initlal Queue Delay ( ¢ 3), siveh 0.0 00 | 00 0.0 00 | 00 | GO 0.0 0.0 0.0
Control Delay ( d), siveh 65.0 1 820 | 69.9 829 114 | 126 ) B4 £ 121 | 158 | 140
Level of Service (LOS) E E E F 8 B A B B B
Approach Delay, siveh f LOS 859 | E 828 | F 123 | B 154 I B
Intersection Delay, siveh / LOS 21.0 c
Multimodal Results EB WB NB sB
Pedestrian LOS Score / LOS 2.48 8 247 5] 1.66 B 2.23 B
Bicycle LOS Score / LOS 1.06 A 0.55 A 1.64 B 1.34 A

Copyright € 2022 Unlversity of Florida, Alt Rights Reserved.

Received July 11, 2622

HCE™ Sirests Version 2022

Planning & Design

Generated: 6/1/2022 3:34:01 PM

22-ZONE-GQB2



General Information

HCS_SIgIIzeEﬁéféw tion Results Summa

Intersection Information

Pemand information

Agency Diane 8. Zimmerman Traffic Engineering "1 Duration, h 0.250
Analyst DBz Analysis Date (Jun 1, 2022 Area Type Other
Jurisdiction Time Period  1PM Peak PHF 0.98
Urban Street Us 42 Analysis Year 12025 Build Analysis Period 1> 4:30
{ntersection Timber Ridge File Name  US 42 PM 25 B.xus T
Project Description  {Prospect Cove

Approach Movement

' Demand (

Reference Phase

Relerence Polnt

Uncoordinated Simult, Gap E/W

‘fimer Resulis

Assigned Phase 8 4 1 B 5 2
Case Number 8.0 12.0 -1.1 3.0 1.1 3.0
Phase Duration, s 238 11.3 16.8 97.3 7.6 86.0
Change Period, { Y#Rc), s 6.6 6.6 8.5 7.5 6.5 7.5
Max Allow Headway { MAH ), 5 5.2 4.6 4.5 0.0 5.0 0.0
Queue Clearance Time {gs), 8 15.0 52 11.0 2.2

Green Extension Time {ge ), S 23 0.1 1.3 0.0 0.6 0.0
Phase Call Probability 1.00 0.79 1.00 ) 0.18

Max Out Probablilty 0.00 0.00 0.00 0.00

Movement Group Results EB wB NB S8
Approach Movement L T R L T R L T R L T R
Assigned Movement 3 8 18 7 4 14 1 6 16 5 2 12
Adjusted Flow Rale ( v}, veh/h 126 | &8 149 40 288 ¢ 1112 33 5 a21 207
Ad|usted Saturation Flow Rate { s ), veh/lvin g 1810 ; 1810 | 1560 1715 1795 1 1795 | 1672 | 1810 ; 1766 § 1560
Queue Service Time (g ), 8 92t 71 ¢ 13.0 32 G0 ;228 : 11 02 : 186 | 94
Cycle Queue Clearance Time (gc<), s 92 [ 7.1 [ 13.0 3.2 80 2261 11 0.2 | 1866 ;i 94
Green Ratio { g/C) 0121 0.12 | 0.12 0.03 066§ 064 | 064 £ 057 | 0.56 | 0.56
Capacity { ¢ ), veh/h 223 ¢ 223 192 1 58 497 {2302 1008 ¢ 305 © 1980 | 874
Volume-to-Capaclty Ratio { X') 0.56410.445| 0.776 (1688 (1.581; 0.483;0.032 5 0.017 : 0415 0.237
Back of Queue { Q), #in { 80 th percentite) ' ' e ' o

Back of Queue { Q ), veh/in { 80 th percentile) 7.1 57 | 88 3.0 58 [ 124} 07 01 | 109 | &7
Queue Storage Ratio ( RQ ) ( 80 th percentile) 0.78 | 067 1 0.99 0,39 G065 [ 052 | 007 | 002 | 062 | 068
Uniform Delay ( d 1 ), siveh 578 | 657.0 | 595 650 121131 92 § 137 | 176 | 1568
incremental Delay (dz ), siveh 321 20 92 16.0 13§ 07 ¢ 041 00 } 06 | 0B
Inltlal Gueue Delay { d 2 ), s/veh 0.0 ¢ 00} 0.0 0.0 00§ 00 | 0O 0.0 00 | 0O
Control Delay ( d ), siveh 81.0 | 58.9 | 68.7 1829 134 | 1381 53 ¢ 138 183 | 16.2
Level of Service (LOS) E E E E B B A B B B
Approach Delay, siveh / LOS 635 | E 828 | F 136 | B 178 | B
Intersection Delay, siveh / LOS 22 C

Multimodal Resuits

Pedestrlan LOS Score / LOS 2.48 B 2A7 B 1,68 B 2.24 8
Bicycle LOS Score / LOS 1.10 A 0.55 A 1.67 B 1.34 A
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input Fieids

Left Turmn Volume (vph} 88 Speed Limit {mph) 35
Na. of thraugh 1
Advancing Volume (vph} 204 lanes
Percent Heavy
. Vehicles 0.01
Cpposing Volume (vph) 185 (decimal percent) .

Left Turm Lane Warrants - o

\ Left Tumn Theashold

1o using this application.

v Advanclng Velume !

Left Tum tane NOT Warranted

Note: This spreadsheet is intended to supplement the guidance provided in the Auxiliary Turn Lane policy
outlined in the KYTC Highway Design Manual. This poiicy shouig be fully reviewed and understood prior

Input Fields
Right Turn Volume {vph) 46 Speed Limi{ (mph) 35
Advancing Volume {vph) 185

Right Tum Lane Warrants - .

o using this application.

i -Pemnlxlgthum e

nght Turn Lane NOT Warranted

Note: This spreadsheet is intended to supplement the guidance provided in the Auxiliary Turn Lane policy
outlined in the KYTC Hghway Design Manuai. This policy should be fully reviewed and understiood prior
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Prospect Cove Multi-Family
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April 22, 2022

P el e
LDG Development, LLC GeoReport
1469 S. 4th Street

Louisville, Kentucky 40208

Attn:  Mr. Michael Gross ~ Development Director
P: (502) 638-0534 x2457
E: ibarlow@ldgdevelopment.com

Re:  Geotechnical Engineering Report
Prospect Cove Multi-Family
6500 Forest Cove Ln & 7301 River Rd
Louisville, Jefferson County, Kentucky
Terracon Project No. 57225022

Dear Mr. Gross:

We have completed the Geotechnical Engineering services for the above referenced project. This
study was performed in general accordance with Terracon Proposal No. P57225022 dated March
1, 2022. This report presents the findings of the subsurface exploration and provides geotechnical
recommendations conceming earthwork and the design and construction of foundations and floor
slabs for the proposed project.

We appreciate the opportunity to be of service to you on this project. If you have any questions
conceming this report or if we may be of further service, please contact us.

U LIITA
Sincerely, \“QQ?”*'('Q! ng,
Terracon Consuitants, Inc. o e Cela
erracon Consu el AMIN wf'z..';
AYLOR %2
. ._ ; 273230 '._-'#Js
Ol e
,’ , rapner® \\
i ONRLS
Munal Pandey, EIT Benjamin W, Taylor, P.E., P.G.
Staff Engineer Principal, Regional Manager

Terracon Consultants, Inc. 13050 Eastgate Park Way #1801 Louisville, Kentucky 40223
P {502) 456 1256 F (502} 456 1278  lerracon.com
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Geotechnical Engineering Report

Prospect Cove Multi-Family
6500 Forest Cove Ln & 7301 River Rd

Louisville, Jefferson County, Kentucky
Terracon Project No. 57225022
April 22, 2022

INTRODUCTION

This report presents the results of our subsurface exploration and geotechnical engineering
services performed for the proposed Prospect Cove Multi-Family development o be located at
6500 Forest Cove Ln & 7301 River Rd in Louisville, Jefferson County, Kentucky. The purpose of
these services is to provide information and geotechnical engineering recommendations relative
to:

e Subsurface soil and rock conditions = Foundation design and construction
« Groundwater conditions = Floor slab design and construction
- Site preparation and earthwork = Seismic site classification per IBC

= Pavement design and construction

The geotechnical exploration Scope of Services for this project included the advancement of 6
test borings to depths ranging from approximately 12 to 42 feet, 2 CPTu soundings to depths
ranging from approximately 30 fo 34 feet, and 5 geophysical seismic shear wave testing arrays.

Maps showing the site and exploration locations are shown in the Site Location and Exploration
Flan sections, respectively. The results of our exploration and the laboratory testing performed
on soil samples obtained from the site during the field exploration are included on the boring logs
and as separate graphs in the Exploration Resulls section.

Responsive » Resourceful & Reliable 1



Geotechnical Engineering Report
Prospect Cove Multi-Family = Louisville, Jefferson County, Kentucky
Aprif 22, 2022 = Terracon Project No. 57225022

Tlerracon

"GeoReport

SITE CONDITIONS

The following description of site conditions is derived from our site visit in association with the
field exploration and our review of publicly available geologic and topographic maps.

escription.

Parcel Information

Existing
Improvements

See &ite Location.

The project site is approximately 9.76 acres (3 parcels) iocated at 6500 Forest
Cove Ln & 7301 River Rd in Louisville, Jefferson County, Kentucky.
Approximate coordinates: 38.218544, -85.816383.

Vacant residence at south portion of the site will be demolished. Previously
razed residential structure to the north of the site. In 2008, aerial imagery
indicates site grading for apparent infrastructure and out lots. Review of aerial
imagery in Googie Earth PRO™ during proposal preparation identified 2
apparent borrow/waste pits across much of the area proposed for
development. Our exploration confirmed this as we encountered existing fill
within supplemental borings conducted in these areas. Additional exploration,
as described in our proposal, is recommended to delineate and better
characterize the existing fill.

Current Ground
Cover

Predominately grassed with woodland preserve west of the proposed
development area. There is a catch basin within a closed depression adjacent
to Timber Ridge Drive along with existing asphalt pavement, concrete curbs,
and gravel access roads.

Existing Topography
Google Earth PRO™
USGS Topographic
Map ANCHORAGE, KY
1/1/1987

Site grades range from approximately elevation 460 feet on the eastern
portion of the site sloping down to approximately elevation 430 toward the
woodland preserve area and tributary of Harrods Creek. From review of the
Detailed Development Plan DDP, contours indicate existing slopes of up
to 30% in the vicinity of the proposed retaining walil at the west side of the
proposed development. The existing slopes are discussed in the Sisep Slope
section.

Geology
KGS Geologic Map

ANCHORAGE, KY
GQ-806

Based on our experience and review of Kentucky Geological Survey (KGS)
mapping, the site is located within an area of Outwash underiain by bedrock
of the Laurel Dolomite formation. There are no sinkholes mapped by the KGS
West of US Highway 42 within about a mile of the site The Laurel Dolomite is
reported by the KGS to have a moderate potential for karst development.
Below existing fill, our exploration encountered alluvial clays with varying sand
content grading info sand and gravel cutwash deposits. Dolomitic bedrock was
encountered at depths of 27 to 30% feet below existing site grade.

We also collected photographs at the time of our field exploration program. Representative photos
are provided in our Phaotography Log.

Responsive » Resourceful » Rellable
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PROJECT DESCRIPTION

Our initial understanding of the project was provided in our proposal and was discussed during
proiect planning. Much of the project information, including building construction, structural
loading, site grading, and finished floor elevation was unknown at the time of this report. Based
on the preliminary nature of the project information provided, we request the opportunity to review
project details as they progress and update our recommendations, accordingly Our understanding

of the project conditions is as follows:

Information Provided

which included:

=z  Description of requested scope,

s Image from Lojic map outlining the site (3 parcels),

s Detailed Development Plan DDP prepared by Sabak Wilson

Lingo revised March 25, 2022

Additional project details were discussed during a conference call February
24, 2022 with Laura Barlow, Ted Payne (Architect), and Bryce Fuller {Civil).
Updated DDP was provided by Kelli Jones of Sabak Wilson Lingo April 14,
2022.

" Project Description

Multi-family residential development with paved parking and drive areas.

Proposed Structure

_Finished Floor Elevation

Three-story structure with approximate footprint of 69,674 square feet
Not available at t of this

Maximum Loads

‘Based on discussion with the Project Structural Engineer, CW Yong, PE |

with Genesis, we understand that maximum structural loading for
continuous wall footings will be on the order of 3 kips per linear foot (ki)
and up to 100 kips for columns.

Grading/Slopes

Site grading plans were not available at the time of this report. Based on
existing site grades, we anticipate grading will be limited to 12 feet cut/fill

Below-Grade Structures‘_‘

Free-Standing Retaining
Walls

Pavements

Not anticipated

Proposed retaining walls are planned along the existing slopes to the

western side of the proposed development area. At the time of this report,
the proposed site characterization and geotechnical engineering services
for the retaining wall has not been authorized.

Paved dr'i'\}éWayﬂ and parking will be constructed around the V;Srr'i')bo's'éd
building. We assume both rigid {concrete} and flexible {asphalt} pavement
sections should be considered. We anticipated less than 50,000 ESALs.
The pavement design period is 20 years.

Estimated Start of
Construction

Unknown at the time of this report.
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GEOTECHNICAL CHARACTERIZATION

We have developed a general characterization of the subsurface conditions based upon our
review of the subsurface exploration, laboratory data, geologic setting and our understanding of
the project. This characterization, termed GeoModel, forms the basis of our geotechnical
calculations and evaluation of site preparation and foundation options. Conditions encountered at
each exploration point are indicated on the individual logs. The individual logs can be found in the
Exploration Results section and the GeoModel can be found in the Figures section of this report.

As part of our analyses, we identified the following model layers within the subsurface profile. For
a more detailed view of the model layer depths at each boring location, refer to the GeoModel.

1 Existing Fill | Clay, with sand, gravei, an& debris including asphalt and brick
R TSt Clay | Lean Clay (CL), with silt and sand, stiff to very stiff, brown

1 Sand with Silt (SP-SM), trace gravel, loose to medium densg‘,rrtrJro;.;vﬁi

Dolomite, slightly weathered, medium strong, gray

The SPT borings were observed for groundwater while drilling and after completion of borings. The
water levels can be found on the logs in Exploration Results. Perched groundwater should also
be expected within the existing fill. Groundwater level fluctuations should be expected to occur due
to seasonal variations in rainfall, runoff and other factors not evident at the time our exploration
was performed. Therefore, groundwater may be encountered during construction or at other times
in the life of the structure. The possibility of groundwater level fluctuations should be considered
when developing the design and construction plans for the project.

The shear wave velocity cross-sections are displayed on Expioration Resulis. The approximate
top of bedrock was interpreted along the seismic lines based on velocity values and boring logs.
The interpreted top of bedrock indicates a potential cutter/pinnacle profile commonly associated
with karst terrain. In general, low velocity zones (blue to light green on the color scale) are
indicative of overburden, clay seams, potential voids, and weathered/fractured rock. Higher
velocity zones (dark green to red on the color scale) are indicative of competent bedrock.

Responsive & Resourceful = Reliable 4
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GEOTECHNICAL OVERVIEW

The near surface, silty soils could become unstable with typical earthwork and construction traffic,
especially after precipitation events. Effective drainage should be completed early in the
construction sequence and maintained after construction to avoid potential issues, If possible,
construction should be performed during the warmer and drier times of the year. If construction is
performed during the winter months, an increased risk for possible undercutting and replacement
of unstable subgrade will persist,

As noted in Geotechnical Characierization, our exploration encountered existing fill to depths
ranging from about 1% to 10} feet. Review of historical aerial imagery in Google Earth PRO™
during proposal preparation identified apparent borrow/waste pits across much of the area
proposed for the proposed building. Our exploration confirmed the presence of existing fill which
consisted of clay with varying amounts of sand and gravel in addition to debris, including asphalt
and brick. Supplemental exploration by test pits, as described in our proposal, is recommended
to delineate, and better characterize the existing fill. Additionally, it is recommended that records
documenting the fill placement and compaction be requested from the property owner to help
evaluate the material and support characteristics. Without these records, and noting the debris
within the {ill, it should be considered uncontrolled and not suitable for direct support.

The existing fill is not suitable for foundation support, all foundation excavations should be
extended to completely penetrate the existing fill. Altematively, Ground Improvement can be
implemented to mitigate the uncontrolled fill and increase the allowable bearing capacity. Support
of floor slabs and pavements on or above existing fill materials is discussed in this report.
However, even with the recommended construction procedures, there is inherent risk for the
owner that compressible fill or unsuitable material, within or buried by the fill, will not be
discovered. This risk of unforeseen conditions cannot be eliminated without completely removing
the existing fill but can be reduced by following the recommendations contained in this repert. To
fake advantage of the cost benefit of not removing the entire amount of undocumented fill, the
owner must be willing to accept the risk associated with construction over the undocumented fills
following the recommended reworking of the material.

Terracon performed desktop review and field reconaissance of areas at the site proposed for
development with slopes at grades of 20% or greater as indicated by the Detailed Development
Plan DDP prepared by Sabak Wilson Lingo revised March 25, 2022. From review of elevation
contours and field reconaissance, the siopes appear to be generally stable. There is an existing
cutffill access road along the slope near the northern part of the site. During our review, we did
not observe any indications of deep-seated slope instability or recent landslide features (i.e.
scarps, toe bulges, ect). As development plans proceed past due diligence, Terracon
recommends geotechnical exploration of the proposed retaining wall area to perform slope
stability analyses and provide geotechnical recommendations for retaining wall design and
construction for stability for the proposed pavement and building foundations.

LI
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As noted in the Site Conditions, the site is underlain by dolomite of the Laurel Dolomite formation
which is reported fo have a moderate karst potential. The MASW cross-sections include an
interpreted top of bedrock based on the measured shear wave velocities, which indicates a
vatiable cutter/pinnacle profile, weatheredfractured rock, and potential clay seams/voids
commonly associated with karst terrain. We did not observe any surficial indications of sinkholes
at the site during field reconaissance and note that KGS has not mapped sinkholes within about

a mile of the site West of US Highway 42 where the dolomite is overlain by glaciai outwash and
aliuvium.

The Generat Comments section provides an understanding of the report limitations.
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STEEP SLOPE ASSESSMENT

The Louisville Metro Land Development Code (November 2021) requires review of steep slopes.
In accordance with the LDC Chapter 4 Part 7 Development on Steep Slopes, Terracon has
performed deskiop review and field reconaissance of areas at the site proposed for development
with slopes at grades of 20% or greater as indicaled by the Defailed Development Plan DDP
prepared by Sabak Wilson Lingo revised March 25, 2022. Many of the areas identified as steep
slopes are within the proposed woodland preserved area (WPA) and tree canopy which will not
be disturbed. The remaining steep slope areas are generally located along and west {outside) of
the proposed edge of pavement. Site photos are included in the #hotogranhy Log.

From review of elevation contours and field reconaissance, the slopes appear to be generally
stable. There is an existing cut/filt access road along the slope near the northem part of the site.
During our review, we did not observe any indications of deep-seated slope instability or recent
landslide features (i.e. scarps, toe bulges, ect.}). We did observe rip-rap sized stone that appears
to have been placed on the surface of the slope behind one of the residences, which may be an
indication of previous instability or erosion.

The proposed site development and grading include a retaining wall in the vicinity of the existing
steep slope fo facilitate and increase stability for the proposed development. As construction plans
are developed, Terracon recommends geotechnical exploration of the proposed retaining wall
area to perform slope stability analyses and provide geotechnical recommendations for retaining
wall design and construction for stability for the proposed pavement and huilding foundations.

Slope stability analyses take into consideration material strength, presence and orientation of
weak layers, water (piezometric} pressures, surcharge loads, the slope geometry, and proximity
to the stream at the toe of the slope. Mathematical computations are performed using computer-
assisted simulations o calculate a Factor of Safety (FS). Minor changes to slope geometry,
surface water flow and/or groundwater levels could result in slope instability. Reasonable FS
vaiues are dependent upon the confidence in the parameters utilized in the analyses performed,
among other factors related to the project itself.
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EARTHWORK

Earthwork is anticipated to include clearing and grubbing, excavations, and fill placement. The
following sections provide recommendations for use in the preparation of specifications for the
waork. Recommendations include critical qualily criteria, as necessary, {o render the site in the
state considered in our geotechnical engineering evaluation for foundations, floor slabs, and
pavements.

Site Preparation

As an initial measure of site preparation, existing pavements, vegetation/root mat, topsoil, and
any other surficial deleterious material shouid be completely removed to expose the underlying
soil subgrade in the proposed construction areas.

Removal and/or relocation of any "to be abandoned” utilities should alsc be performed prior to
rough site grading activities. We would anticipate removal and relocation, or re-routing, of any
existing utilities and catch basins which currently exist within the footprint of the proposed
development area that would interfere with new construction. Any abandoned underground pipes,
left in place, should be fully grouted. Excavations created due to utility relocations should be
backfilled with granular engineered fill material, placed and compacted in accordance with the
recommendations provided in the following paragraphs or with lean concrete or flowable fill. I
lean concrete is used as backfill, the contractor should refer to the project drawings to confirm
that the concrete backfill materials will not conflict with any new item installations or construction.
Backfill above utilities o be abandoned in place by grouting should be evaluated in area where
these materials wili provide subgrade support for new fill or structures. Unsuitable existing backfill
should be undercut and replaced with engineered fill.

As noted in Geotechnical Characierization, our exploration encountered existing fill to depths
ranging from about 1% to 1074 feet. The existing fill is not suitable for foundation support and
foundation excavations should be extended to completely penetrate the existing fill or Ground
Improvement can be implemented to mitigate the existing fill. If the owner elects to construct the
floor slabs above existing fill, once stripping and excavation to rough grade has been completed,
the area should be undercut 2 feet below the design subgrade and 10 feet beyond the lateral
limits of the building area. If the owner elects to construct pavements above existing fill, the fill
can be judged for stability by proofroliing.

Following stripping and undercut of existing fili or other unsuitabie material and prior to placing
any fill, the subgrade should be proofrolled with an adequately loaded vehicle such as a fully-
loaded tandem-axle dump truck. The proofrolling should be performed under the direction of the
Geotechnical Engineer. Areas excessively deflecting under the proofroll should be delineated and
subsequently addressed by the Geotechnical Engineer. Such areas should either be removed
and backfilled with engineered fill. Excessively wet or dry material should either be removed, or
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moisture conditioned and recompacted. Once unsuitable materials have been remediated, and
the subgrade has passed the proofroll test, the existing and undocumented fill that was removed
can be evaluated for reuse as structural fill.

Fill Material Types

Fili required to achieve design grade should be classified as structural fill and general fill.
Structural fill is material used below, or within 10 feet of structures, pavements or constructed
slopes. General fill is material used to achieve grade outside of these areas. Earthen materials
used for structural and general fill should meet the following material property requirements:

Well graded granular SWor GW ? All locations and elevations
Low Plasticity CL, CL-ML. All locations and elevations
~ Cohesive ~ {LL<40,PI<25) greater than 3 feet below mat foundations
i ici CH, MH
High Piaguc;ty ' Not recommended for use as structural fill
Cohesive (LL > 50)
On-site soils typically appear suitable for
On-Site Soils CL-ML, SP-SM, GP reuse as structural fill following moistiure
gpnditioning.

1. Structural fill should consist of approved materriéfsﬂ free of organic matter and debris. Frozen
material should not be used, and fill should not be placed on a frozen subgrade. A sample of
each material type should be submitted to the Geotechnical Engineer for evaluation prior to use.

2. Crushed limestone aggregate, limestone screenings, or granutar material such as sand, gravel
or crushed stone. Free-draining granular material, such as used for capillary break beneath the
floor slab, should have jess than 5% low plasticity fines.

Fill Compaction Requirements

Structural and general fill should meet the following compaction requirements.

8 inches or less in loose thickness when heavy,
. . ¢ self-propelled compaction equipment is used

M Lift :

axumum Lt | 4 to 6 inches in loose thickness when hand- ' Same as Structural fill
Thickness T : T Co
: guided equipment {i.e. jumping jack or plate
compactor) is used
98% of max. below foundations and within 1
Minimum foot of finished pavement subgrade

Compaction 95% of max. above foundations, below floor 92% of max.

Requirements ***  slabs, and more than 1 foot below finished
pavement subgrade
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: v . Structural Fill. .
Water Content ? Low ptastucny cohesive: -2% to +3% of optimum ' As required to achieve min.
Range’ | Granular: -3% to +3% of optimum . compaction reguirements

1. Maximum density and optimum water content as determined by the standard Proctor test (ASTM
D 698).

2. High plasticity cohesive fili should not be compacted to more than 100% of standard Proctor
maximum dry density.

4. If the granular material is a coarse sand or gravel, or of a uniform size, or has a low fines content,
compaction comparison to relative density may be more appropriate. In this case, granular
‘materials should be compacted to at least 70% relative density (ASTM D 4253 and D 4254).

Utility Trench Backfill

For low permeability subgrades, utility trenches are a common source of water infiltration and
migration. Utility trenches penetrating beneath the building should be effectively sealed to restrict
water intrusion and flow through the trenches, which could migrate below the building. The trench
should provide an effective trench plug that exiends at least 5 feet from the face of the building
exterior. The plug material should consist of cementitious flowable fill or low permeability clay.
The trench plug materiai should be placed to surround the utility line. If used, the clay trench piug 4
material should be placed and compacted to comply with the water content and compaction
recommendations for structural fill stated previously in this report.

Grading and Drainage

All grades must provide effective drainage away from the building during and after construction
and should be maintained throughout the life of the structure. Water retained next to the building
can result in soil movements greater than those discussed in this report. Greater movements can
result in unacceptable differential floor slab and/or foundation movements, cracked slabs and
walls, and roof leaks. The roof should have gutters/drains with downspouts that discharge onto
splash blocks at a distance of at least 10 feet from the building.

Exposed ground should be sloped and maintained at a minimum 5% away from the building for
at least 10 feet beyond the perimeter of the building. Locally, flatter grades may be necessary to
transition ADA access requirements for flatwork. After building construction and landscaping have
been completed, final grades should be verified to document effective drainage has been
achieved. Grades around the structure should also be periodically inspected and adjusted, as
necessary, as part of the structure’s maintenance program. Where paving or flatwork abuts the
structure, a maintenance program should be established to effectively seal and maintain joints
and prevent surface water infiltration.
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Earthwork Construction Considerations

Shallow excavations for the proposed structure are anticipated to be accomplished with
conventional construction equipment. Upon completion of filling and grading, care should be taken
to maintain the subgrade water content prior to construction of floor slabs. Construction traffic
over the completed subgrades should be avolded. The site should also be graded to prevent
ponding of surface water on the prepared subgrades or in excavations. Water collecting over or
adjacent to construction areas shouid be removed. If the subgrade freezes, desiccates, salurates,
or is disturbed, the affected material should be removed, or the materiais should be scarified,
moisture conditioned, and recompacted prior to floor slab construction.

As a minimum, excavations should be performed in accordance with OSHA 29 CFR, Part 1926,
Subpart P, “Excavations” and iis appendices, and in accordance with any applicable local, and/or
state regulations.

Construction site safety is the sole responsibility of the contractor who controls the means,
methods, and sequencing of construction operations. Under no circumstances shall the
information provided herein be interpreted to mean Terracen is assuming responsibility for
construction site safety, or the contractor's activities; such responsibility shall neither be implied
nor inferred.

Construction Observation and Testing

The earthwork efforts should be monitored under the direction of the Geotechnical Engineer.
Monitaring should include documentation of adequate removal of vegetation and topsoil,
proofrolling, and mitigation of areas delineated by the proofroll to require mitigation.

Each lift of compacted fill should be {ested, evaluated, and reworked, as necessary, until approved
by the Geotechnical Engineer prior to placement of additional lifts. Each lift of fill should be tested
for density and water content at a frequency of at least one test for every 2,500 square feet of
compacted fili in the building areas and 5,000 square feet in pavement areas. One density and
water content test should be performed for every 50 linear feet of compacted utility trench backfill.

in areas of foundation excavations, the bearing subgrade should be evaluaied under the direction
of the Geotechnical Engineer. If unanticipated conditions are encountered, the Geotechnical
Engineer should prescribe mitigation options.

In addition to the documentation of the essential parameters necessary for construction, the
continuation of the Geotechnical Engineer into the construction phase of the project provides the
cantinuity to maintain the Geotechnical Engineer's evaluation of subsurface conditions, including
assessing variations and associated design changes.
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GROUND IMPROVEMENT

The existing, undocumented fill can be improved in-place in lieu of over-excavation and
replacement. Ground improvement methods are proprietary systems designed by licensed
contractors who could provide further information regarding support options. Terracon is available
to coordinate feasibility evaluation for Ground knprovement options, upon request.

One method for ground improvement which we understand the project structural engineer has
experience with is the Geopier® system, which uses replacement Rammed Aggregate Pier (RAP)
elements to reinforce good to poor soils. Layers of aggregate are then placed into the drilled hole
in lifts of about one foot. A beveled tamper rams each layer of aggregate using vertical impact
ramming energy. The tamper densifies aggregate vertically and forces aggregate laterally into
cavity sidewalls.

Based on our experience, the encountered subsurface conditions, proposed grading, and
structural loading, we expect that with ground improvement implemented, shallow foundations
could be designed for allowable bearing capacities in the range of 3,000 to 5,000 psf with
settlements of less than 1-inch total and “-inch differential. For additional information on this
ground improvement option, contact:

Geopier® Foundation Company
Mark Saiveter, PE, Region Engineer
335 Wellington Way

Springboro, OH 45066

{5613) 516-1251
msalveter@geopier.com
www.geopier.com
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SHALLOW FOUNDATIONS

The existing undocumented fill is not suitable for foundation support, all foundation excavations
should completely penetrate the existing fill to bear on stiff native clays or medium dense sands.
If the site has been prepared in accordance with the requirements noted in Earthwork, the
following design parameters are applicable for shallow foundations.

Design Parameters — Compressive Loads

Maximum Net Allowable Bearing

1.z 2,000 psf
_pressure *
Required Bearing Stratum® . Stiff native soils, engineered fill, or lean concrete.
Columns: 24 inches

Minimum Foundation Dimensions . .
Continuous: ~ 18inches

Ultimate Passive Resistance *
(equivalent fluid pressures) i
Ultimate Qgefﬁi:ient of Sliding Friction s 103
Minimum Embedment below

240 pcf {cohesive backfill)

Finished Grade ° 24inches

Estimated Total Settlement from .

Structural Loads ? About T inch

Estimated Differential Settlement * 7 About 3/4 of total settlement

1. The maximum net allowable bearing pressure is the pressure in excess of the minimum
surrounding overburden pressure at the footing base elevation. An appropriate factor of safety
has been applied. Values assume that exterior grades are no steeper than 20% within 10 feet of
structure.

7. Values provided are for maximum loads noted in Project Descrintion.

Existing filt and otherwise unsuitable or soft soils should be over-excavated and replaced per the
recommendations presented in the Earthwork,

4 Use of passive earth pressures require the sides of the excavation for the spread footing
foundation to be nearly vertical and the concrete placed neat against these vertical faces or that
the footing forms be removed and compacted structural fill be placed against the vertical footing
face.

5 Can be used to compute sliding resistance where foundations are placed on suitable
soil/materials. Should be neglected for foundations subject to net upiift conditions.

§.  Embedment necessary to minimize the effects of frost and/or seasonal water content variations.
For sloping ground, maintain depth below the lowest adjacent exterior grade within 5 horizontal
feet of the structure.

7 Differential settiements are as measured over a span of 50 feet.

2
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Foundation Construction Considerations

As noted in Ezrthwork, the footing excavations should be evaluated under the direction of the
Geotechnical Engineer. The base of all foundation excavations should be free of water and loose
soil, prior to placing concrete. Concrete should be placed soon after excavating to reduce bearing
soil disturbance. Care should be taken to prevent wetting or drying of the bearing materials during
construction. Excessively wet or dry material or any loose/disturbed material in the bottom of the
footing excavations should be removed/reconditioned before foundation concrete is placed.

If existing fill or unsuitable bearing soils encountered at the base of the planned footing
excavation, the excavation should be extended deeper to suitable soils, and the footings could
bear directly on these soils at the lower level or on lean concrete backfill placed in the excavations.
This is illustrated on the sketch below.

DE Sk
FOOTRG P B

BECO Y —
EXCAVATICN LEVE(

LEAN CONCRETE BACKFILL

NOTE: EXCAVATIONS ARE SHOWUN VERTICAL HOWEVER THE
SIDEWALLS SHOULG BE SLOPED AS HECESSARY TOR SAFETY

Over-excavation for structural fill placement below footings should be conducted as shown below.
The over-excavation should be backfilled up to the footing base elevation, with structural fill
placed, as recommended in the Earthvwork section.

LESIGN
FOOTING LEVEL @ -]

ATRUCTURAL 5
Fit

RECOMSACNDED @
EXCAVATION LEVEL

OVER-EXCAVATION / BACKFILL ZONE

NOTE: EXCAVATIONS ARE SHOWN VERTICAL HOWEVER. THE
SIDEWALLS SHOULD BE SLOPED A5 KECESSARY FOR SAFETY

Responsive » Rescurceful & Relisble 14



Geotechnical Engineering Report Tﬁerracnn

Prospect Cove Multi-Family & Louisville, Jefferson County, Kentucky “CeoRenort
April 22, 2022 « Terracon Project No. 57225022 eoReport

PAVEMENTS

General Pavement Comments

Pavement designs are provided for the traffic conditions and pavement life conditions as noted in
Project Description and in the following sections of this report. A critical aspect of pavement
performance is site preparation. Pavement designs noted in this section must be applied to the
site which has been prepared as recommended in the Earthwork section.

Pavement Design Parameters

Design of Asphaltic Concrete (AC) pavements are based on the procedures outlined in the
National Asphalt Pavement Association (NAPA) Information Series 109 (15-109). Design of
Partland Cement Concrete (PCC) pavements are based upan American Concrete institute (ACH)
330 Guide for Design and Construction of Concrete Parking Lots.

A subgrade CBR of 3 was used for the AC pavement designs, and a modulus of subgrade reaction
of 110 pci was used for the PCC pavement designs. This value was empirically derived based
upon our understanding of the quality of the subgrade as prescribed by the Site Preparation
conditions as outlined in Earthhwork, A modulus of rupture of 580 psi was used for pavement
concrete.

Pavement

PCC - - 5 6 1

Dumpster Pad PCC - - 7 4 11

1. 4,000 psi compressive strength at 28 days, air entrained mix.
2. KYTC crushed limestone dense graded aggregate

An adequate number of longitudinal and transverse expansion joints should be placed in the rigid
pavement in accordance with ACl and/or AASHTO requirements. Control joints should be Y of the
depth of the concrete and should be cut as soon as the slab can support the weight of a man and
saw (usually less than 12 hours). Expansion (isolation) joints must be full depth and should cnly be
used to isolate sections of adjacent slabs or fixed objects within paved areas.
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Pavement Maintenance

The pavement section represents minimum recommended thickness and, as such, periodic
maintenance should be anticipated. Therefore, preventive maintenance should be planned and
provided for through an on-going pavement management program. Maintenance activities are
intended to slow the rate of pavement deterioration and to preserve the pavement investment.
Maintenance consists of both localized maintenance {e.g., crack and joint sealing and patching)
and global maintenance (e.q., surface sealing). Preventive maintenance is usually the priority
when implementing a pavement maintenance program. Additional engineering observation is
recommended fo determine the type and extent of a cost-effective program. Even with periodic
maintenance, some movements and related cracking may still occur, and repairs may be required.

Pavement performance is affected by its surroundings. In addition to providing preventive
maintenance, the civil engineer should consider the following recommendations in the design and
layout of pavements:

« Final grade adjacent to paved areas shouid slope down from the edges at a minimum 2%.

=~ Subgrade and pavement surfaces should have a minimum 2% slope to promote proper
surface drainage.

e Install below pavement drainage systems surrounding areas anticipated for frequent
wetting.

e Install joint sealant and seal cracks immediately.

e Seal all landscaped areas in or adjacent to pavements to reduce moisture migration to
subgrade soils.

e Place compacted, low permeability backfill against the exterior side of curb and gutter.

& Place curb, gutter and/or sidewalk directly on clay subgrade soils rather than on unbound
granular base course materials.

SEISMIC CONSIDERATIONS

The seismic design requirements for buildings and other structures are based on Seismic Design
Category. Site Classification is required to determine the Seismic Design Category for a structure.
The Site Classification is based on the upper 100 feet of the site profile defined by a weighted
average value of either shear wave velocity, standard penetration resistance, or undrained shear
strength in accordance with Section 20.4 of ASCE 7 and the Intemational Building Code (IBC).
Based on the soil/bedrock properties encountered at the site and as described by the Exploration
Resulis, it is our professional opinion that the Seismic Site Classification is C. Subsurface
exploration at this site included a boring extended to a maximum depth of 42 feet and MASW
testing to develop wave velocity profiles along 5 lines. The MASW testing was used to calculate
weighted average shear wave velocity for each line and ranged from about 1,400 ft/s to 1,500 ft/s.
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FLOOR SLABS

Design parameters for floor slabs assume the requirements for Earthwork have been followed.
Specific attention should be given to positive drainage away from the structure and positive drainage
of the aggregate base beneath the floor slab.

Floor Slab Design Parameters

1pliC
Existing fill should be undercut at least 2 feet below design subgrade elevation
and evaluated for stability prior to backfilling with engineered fill. Minimum 6
- inches of free-draining crushed aggregate compacted to at least 95% of

' ASTMD 698 »

Floor Stab Support ’

Estimated Modulus of

Subgrade Reaction * 100 pounds per square inch per inch (psifin} for point loads

1. Floor slabs should be structurally independent of building footings or walls to reduce the
possibility of floor slab cracking caused by differential movements between the slab and
foundation.

fae

Modulus of subgrade reaction is an estimated value based upon our experience with the
subgrade condition, the requirements noted in Earthwork, and the floor slab support as noted
in this table. i is provided for point loads. For large area loads the modulus of subgrade reaction
would be lower.

3. Free-draining granular material should have less than 5% fines {material passing the No. 200
sieve). Other design considerations such as cold temperatures and condensation development
could warrant more extensive design provisions.

The use of a vapor retarder should be considered beneath concrete slabs on grade covered with
wood, tile, carpet, or other moisture sensitive or impervious coverings, or when the slab will
support equipment sensitive to moisture. When conditions warrant the use of a vapor retarder,
the slab designer should refer to ACI 302 and/or ACI 360 for procedures and cautions regarding
the use and placement of a vapor retarder.

Saw-cut control joints should be placed in the slab to help control the location and extent of
cracking. For additional recommendations refer to the AC! Design Manual. Joints or cracks shouid
be sealed with a water-proof, non-extruding compressible compound specifically recommended
for heavy duty concrete pavement and wet environments.

Where floor slabs are tied to perimeter walls or turn-down slabs to meet structural or other
construction objectives, our experience indicates differential movement between the walls and
slabs will likely be ohserved in adjacent slab expansion joints or floor slab cracks beyond the
length of the structural dowels. The Strucltural Engineer should account for potential differential
settlement through use of sufficient control joints, appropriate reinforcing or other means.
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Floor Slab Construction Considerations

Finished subgrade, within and for at least 10 feet beyond the floor slab, should be protected from
traffic, rutting, or other disturbance and maintained in a relatively moist condition until floor slabs are
constructed. If the subgrade should become damaged or desiccated prior to construction of floor
siabs, the affected material should be removed and engineered fill should be added to replace the
resulting excavation. Final conditioning of the finished subgrade should be performed immediately
prior to placement of the floor slab support course.

The Geotechnical Engineer should approve the condition of the ficor slab subgrades immediately
prior to placement of the floor slab support course, reinforcing steel, and concrete. Attention should
be paid to high traffic areas that were rutted and disturbed earlier, and to areas where backfilled
trenches are located.
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GENERAL COMMENTS

Our analysis and opinions are based upon our understanding of the project, the geotechnical
conditions in the area, and the data obtained from our site exploration. Natural variations will occur
between exploration point locations or due to the modifying effects of construction or weather.
The nature and extent of such variations may not becorme evident until during or after construction,
Terracon should be retained as the Geotechnical Engineer, where noted in this report, to provide
observation and testing services during periinent construction phases. If variations appear, we
can provide further evaluation and supplemental recommendations. If variations are noted in the
absence of our observation and testing services on-site, we should be immediately notified so
that we can provide evaluation and supplemental recommendations.

Our Scope of Services does not include either specifically or by implication any environmental or
biological (e.g.. mold, fungi, bacteria} assessment of the site or identification or prevention of
pollutants, hazardous materials or conditions. if the owner is concemed abhout the potential for
such contamination or pollution, other studies should be undertaken.

Our services and any correspondence or collaboration through this system are intended for the
sole benefit and exclusive use of our client for specific application to the project discussed and
are accomplished in accordance with generaily accepted geotechnical engineering practices with
no third-party beneficiaries intended. Any third-party access to services or correspondence is
solely for information purposes to support the services provided by Terracon fo our client,
Reliance upon the services and any work product is limited to our client and is not intended for
third parties. Any use or reliance of the provided information by third parties is done solely at their
own risk. No warranties, either express or implied, are intended or made.

Site characteristics as provided are for design purposes and not to estimate excavation cost. Any
use of our report in that regard is done at the sole risk of the excavating cost estimator as there
may be variations on the site that are not apparent in the data that could significantly impact
excavation cost. Any parties charged with estimating excavation costs should seek their own site
characterization for specific purposes to obtain the specific level of detail necessary for costing.
Site safety, and cost estimating including, excavation support, and dewatering
requirements/design are the responsibility of others. If changes in the nature, design, or location
of the project are planned, our conclusions and recommendations shall not be considered valid
uniless we review the changes and either verify or modify our conclusicns in writing.
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This is net a cross section. This is intended to display the Geotechnical Model only. See individual kogs for more detailed conditions.
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- General Description.

* brick

brown

LEGEND
Topsoil Poorly-graded Sand Q Dolomite
Lean Clay m Weathered Rock REX Fill
m Silty Sand Sandy Lean Clay

Xz First Water Observation
. Second Water Observation

Groundwater Jevels are temporal. The levels shown are representative of the date
and time of our exploration. Significant changes are possible over time.

Water levels shown are as measured during and/or after drilling. In some cases,
boring advancement methods mask the presence/absence of groundwater. See
individual jogs for details.

Lean clay {CL) with silt and sand, $3iff to very stiff, brown

Band with Silt (SP-5M), trace gravel, loose to medium dense,

= Clay, with sand, gravel, and debris including asphatt and

Dolomite, slightly weathered, medium strong, gray

NOTES:

Layering shown an this figure has been developed by the geatechnical
engineer for purposes of modefing the subsurface conditions as
required for the subsequent geotechnical engineering for this project.
#Humbers adjacent to soil column indicate depth below ground surface.
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EXPLORATION AND TESTING PROCEDURES

Field Exploration

2 (CPT Soundings) 30 to 34 feet Planned building area

8 (SPT borings) 12 to 42 feet : Planned building area

Exploration Layout and Elevations: Terracon personnel provided the exploration layout.
Coordinates were obtained with a handheld GPS unit (estimated horizontal accuracy of about £10
feet) and approximate elevations were obtained from the publicly available database through
Google Earth PRO™. If more precise elevations or layout are desired, we recommend locations
be surveyed foliowing completion of fietdwork.

Subsurface Exploration Procedures

Soil Borings with Standard Penetration Testing (SPT}: We advanced the borings with a truck-
mounted rotary drill rig using hollow stem augers. Four samples were obtained in the upper 10 feet
of each boring and at intervals of 5 feet thereafter. In the split-barrel sampling procedure, a standard
2-inch outer diameter split-barrel sampling spoon was driven into the ground by a 140-pound
automatic hammer faliing a distance of 30 inches. The number of blows required to advance the
sampling spoon the last 12 inches of a normal 18-inch penstration is recorded as the Standard
Penetration Test (SPT) resistance value. The SPT resistance values, also referred to as N-values,
are indicated on the boring logs at the test depths. We observed and recorded groundwater levels
during drilling and sampling. For safety purposes, all borings were backfilied with auger cuttings
after their completion.

The sampling depths, penetration distances, and other sampling information was recorded on the
field boring logs. The samples were placed in appropriate containers and taken to our soil laboratory
for testing and classification by a Geotechnical Engineer. Our exploration team prepared field
boring logs as part of the drilling operations. These field logs included visual classifications of the
materials encountered during drilling and our interpretation of the subsurface conditions between
samples. Final boring logs were prepared from the field logs. The final boring logs represent the
Geotechnical Engineer's interpretation of the field logs and include modifications based on
chservations and tests of the samples in our laboratory.

Piezocone Penetration Test {CPTu) Procedures: The Piezocone Penetration Test {CPTu)
hydraulically pushes an instrumented cone through the scil while recording to a portable
computer. No samples were gathered through this subsurface exploration technique as the soil
is tested in its natural state. However, in-situ measurements of tip and side resistance and pore
water pressure measurements are recorded practically continuously at 2-cm intervals. We can
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interpret the data from each test to provide the soil type, relative strength, and other soil
parameters. It has been our experience that using in-situ testing methods such as these aliows
the geotechnical engineer to be much less conservative with design as compared with traditional
methods alone.

Seismic Refraction (MASW): The investigation used a seismograph and a linear array of twenty-
four 4.5Hz geophones to collect MASW data. MASW is performed by collecting surface waves
created by a seismic source consisting of a sledgehammer striking an aluminum ground plate.
The data is then processed using dispersion analysis software (SurfSeis, engineered by the
Kansas Geological Survey) that extracts the fundamental-mode dispersion curve(s). The curves
are inverted and modeled to yield a 1D shear-wave velocity profile along the array for a
corresponding depth. Using subsets of geophones, many 1D profiles are created along an array
and then combined to yield a 2D profile. These 2D profiles are then examined for changes in
shear wave velocities to indicate the top of bedrock and potential karst features within the bedrock.

1 Northeast to Southwest 230 10
2 ‘Northeast to Southwest 230 10
3 Northeast to Southwest 230 10
4 Northeast to Southwest 230 10 7
_ s “Norwestio Southeast |26 e e

All geophysical testing methods rely on instrument signals to indicate physical conditions in the
field. Signal information can be affected by on-site conditions beyond the control of the operator,
such as, but not limited to, cultural features, standing water, ground water, buried objects, and
cultural noise {e.qg. traffic). Interpretation of those signals is based on a combination of known
factors combined with the experience of the operator and geophysical scientist evaluating the
results. The provided depth measurements are estimations based on an estimation of the
electrical properties of the subsurface material.

This report has been prepared for the application discussed and in accordance with generally
accepted geophysical practices. No warranties, expressed or implied, are intended or made. The
findings presented in this report are based upon the data obtained from the geophysical surveys
and from other information discussed. in this report. This report does not reflect variations that
may occur in areas not tested or inaccessible to the geophysical equipment, across the site, or
due to the modifying effects of construction or weather.
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Laboratory Testing

The project engineer reviewed the field data and assigned laboratory tests to understand the
engineering properties of the various soil and rock strata, as necessary, for this project.
Procedural standards noted below are for reference to methodology in general. in some cases,
variations to methods were applied because of local practice or professional judgment. Standards
noted below include reference to other, related standards. Such references are not necessarily
applicable to describe the specific test performed.

= ASTM D2216 Standard Test Methods for Laboratory Determination of Water (Moisture)
Content of Soil and Rock by Mass

= ASTM D4318 Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of
Sails

=  ASTM D422 Standard Test Method for Particle-Size Analysis of Soils

= ASTM D2938 Unconfined Compressive Strength of Intact Rock Core Specimens

The laboratory testing program often included examination of soil samples by an engineer. Based
on the material's texture and plasticity, we described and classified the soil samples in accordance
with the Unified Soil Classification System.

Rock classification was conducted using locally accepted practices for engineering purposes,
petrographic analysis may reveal other rock types. Rock core samples typically provide an
improved specimen for this classification. Boring log rock classification was determined using the
Description of Rock Properties.
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PHOTOGRAPHY LOG

Photo 2. Site Looking Northeast Toward Slope at West Perimeter of Proposed Pavement
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Photo 3. Site Looking Northeast Toward Existing Access Road on Slope

Photo 4. Site Looking Northwest Toward Slope at West of Proposed Pavement
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Photo 8: Site Location, lcoking east
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Photo 9: Site Location, looking south

Photo 10: Site Lcation, looking southwest
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Photo 12: CPT Scounding B-1, looking southeast
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Photo 14: Boring B-3, looking southwest
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Photo 15; Boring B-4, looking southeast

Photo 16: Boring B-5, looking southwest
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SITE LOCATION AND EXPLORATION PLANS

Contents:

Site Location Plan
Exploration Plan

Note: All attachments are one page uniess noted above.
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EXPLORATION RESULTS

Contents:

Boring Logs (B-3 through B-8)

Atterberg Limits

Grain Size Distribution

CPT Sounding Logs (CPT-1 and CPT-2)

CPT Correlative Parameter Logs (CPT-1 and CPT-2)
MASW Cross-Sections

Shear-Wave Velocity (Vs) Model

Note: All attachments are one page unless noted above.
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BORING LOG NO. B-3

SN At compilstion of drifling

130580 Eastgate Park Way Ste 101
Loutsvilie, KY

Drill Rig: D-50 Drilier: D. Hom

Preject No.: 57225022

Page 1 of 1
PROJECT: Prospect Cove CLIENT: LDG Development, LLC
Louisville, KY
SITE: 6500 Forest Cove Lane
Prospect, KY
& 8 LOCATION See Faploration Plan u_jg w = - > STRENGTH TEST = AT;I:%I\?I?ERG
2 , € @a2|z|x ap g | TN R
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= Stratification lines are agpreximate. In-situ, the transition may be graduat. Hammer Type: Automatic
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&
@ | Advancement Method: See Lxploraticn and Testing Procedures for a Nofes:
L1 3 Vdinch Hollow Stem Auger description of field and |aboratory procedures
S used and additional data {If any).
4
i See Supporing infermaten for explanation of
Q | Abandonment Method: symbols and abbreviations.
bz,, Baring backfilled with Auger Cuttings . .
® Surface capped with concrete Etevations were ebtained from Goagle Earth Pro
& — — —
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BORING LOG NO. B4

TERRACON_DATATEMPLATE GDT 4n4/22

Page 1 0of 1
PROJECT: Prospect Cove CLIENT: LDG Development, LLC
Louisville, KY
SITE: 6500 Forest Cove Lane
Prospect, KY
‘ - . ATTERBERG
é % LOCATION See Exploraton Plan - g“é’ g —:—t, - R § STRE,:IG?H TEST g LIMITS
3| o Latitude 38.3356° Longitude: -85.6245° S omEIE 2 B £ Eglw 2z F | EE
= o |z5|ule - o oS ol ¥ legol ¥ | B
Wi ] o Ll T = =
3] & . & 1EalEl g Dl g |g%|L[ |¥EE| 2 2% weLe
21 5 Approximate Surface Elev. 452 (FL)+- | & égg %0 r < ,@ gg g S
DEFTH ELEVATION (F1} c o
' % SANDY LEAN CLAY (CL), with silt, | N=8 {HP)
% brown, stiff to very stiff B " TER D prpe
: ///// . N=14 (HP) i
88 e 5 —
‘ 244 25 e
__ é ] 14 4 & 23.9|33-17-16
Hoeis: 4 K i85 X
: 18 .
// N N=17 (HP) 19
/ 104 T 353 5
: % N=9 (HP)
////15.5 4365+ 15— 5AE
POORLY GRADED SAND (SP}, - 18 N=10 06
brown, loose to medium dense, B
fine-grained -
20: 18 468
N=14
25: 18 448
N=g
AV
30,5 4215+ 30— :
5 e
WEATHERED ROCK, gray, highly E - 35012
athered — 25 57 UC 1303.05 906.1
DOLOMITE, gray, close fracture - -
spacing, stightly weathered, medium -
sirong 351
N 105 83 UC 1870.24 0.0
40
42.0 410+ N
Boring Terminated at 42 Feet

Stratification lines are approximgte. In-situ, the transition may he gradual.

Hammer Type: Autematic

Advancement Method:
3 1/4 Inch Hollow Stem Auger
NX Rock Coring

See bxploraton and Testing Pracedures fora
description of field and laboratory procedures
used and additonal data {If any).

Abandonment Method:
Boring backfilled with Auger Cuttings
Surface capped with concrete

See Supuring Informason for explanation of
symbols and abbreviations.

Elevations were obtained from Gaogle Earth Pro

Notes:

WATER LEVE| OBSERVATIONS

SZ_ While dniling

THIS BORING LOG |5 NOY VALID IF SEPARATED FROM ORIGINAL REPORT. GEQ SMART LOG-NO WELL 57225022 PROSPECT COVI

13050 Eastgate Park Way Ste 101
Louisville, KY

Boring Started: 03-28-2022

Bering Completed: (3.29-2022

Drili Rig: D-5¢

Driller: [, Hom

Project No.: 57225022




BORING LOG NO. B-5

3 1/4 Inch Hollow Stem Auger

description of field and laboratery procedures
used and additional data (If any}.

Arzandonment Method:
Boring backfilied with Auger Cuttings
Surface capped with concrete

See Supporing Infermation for explanation of
symbals and abbreviations.

Etevations were oblained from Google Earth Pro

Page 10of
PROJECT: Prospect Cove CLIENT; LDG Deveiopment, LLC
Louisville, KY
SITE: 6500 Forest Cove Lane
Prospect, KY
F| g |LOCATION SeeCxplorzt o gglw 2 _ . STRENGTHTEST | AT{I[ES?%RG
> b ) S0 = ) - ) <
3| © |iatitude: 38.3379° Longitude: -85,6245° S ojag Elx we g |18g|wlzx & Em
2| £ olxziyld o@ Q sy ¥ 8oL T |km
gl g s EEiz|sg i S ok |k |EgE| 2 2% | AL
2| 5 Approximate Surface Elev. 456 (FL) +- | B |S®1 2 g br g o osE r 2
= BioiE wd = ¥1 o ©
DEPTH ELEVATION (Ft) 5]
FILL - EXISTING FILL gravel 12 344 2.0 16.1
454 5+/ =3 N=8§ (HP) .
SANDY LEAN CLAY {CL), with silt, -
brown, stiff — 6-5-7 3.0
' 13 20.4| 36-20-16
451 B+fe e N=12 (HF}
SILTY SAND (SM), brown, loose to 5 18 2-5-7 17.0
medium dense — N=12
) 233
ah — 18 N=6 24.5
3.6 446 5+/- -
POORLY GRADED SAND (SP}, 10— 12 2-4-5
brown, lcose to medium dense - N=g
15— 3-56
B 18 N=11 0.6
20— 1 2-3-4
_ z N=7
with gravel below 24 .5 ft. 25— 44 3!;3-6:3
1270 426+ 7
L2 WEATHERED ROCK. gray, highly
weathered, very weak to weak
uger Refusal at 27 Feet
Stratification knes are approximate. In-situ, the transition may be graduat. Hammer Type: Automatic
Advancement Method: See Exploration and Testing Proceduies for a Notes:

WATER LEVEL OBSERVATIONS

THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEQ SMART LOG-NO WELL 57225022 PROSPECT COVE,GPJ TERRACON_DATATEMPLATE GDT 4/14/22

13050 Eastgate Park Way Ste 104
Leouisville, KY

Boring Started: 03-25-2022

Boring Completed: 03-28-2022

brilt Rig: D-50

Driller: D. Hom

Project No.; 7228022




BORING LOG NO. B-6 page 1 of 1
PROJECT: Prospect Cove CLIENT: LDG Development, LLC
Louisville, KY
SITE: 6500 Forest Cove Lane
Prospect, KY
L1 @ |LOCATION See Cploration Flan - TER ey N STRENGTH TEST N AT{?&{??RG
> 9 = g o & = to“ 0 - % w b3
31 2 |Lattude: 38.3391° Longitude: -85.6245° LomEIE wr £ Egiwlzz | g libe
gz Eoxzio) g oz S g3 r |#8s = 5B
5| & . b lFuiz| 8 g g SE | L |EZE| £ |EE | wee
g & Approximate Surface Elev.: 45¢ (Ft)+/- 1 © gg =1 3 bl < ooiex & o
oW o = ow )
DEPTH ELEVATION {Ft.) 3]
TOPSOIL A0 Bl B 8 1-2-2
FILL - EXISTING FILL clay with " =4
sand, gravel and debris including 18 2'71'2
asphalt and brick, brown 7] o
P - 14 35-7
5 — N=12
] I 5710
B N=17
443 5+/)-
SILTY SAND (SM), some clay, brown, - 18 3'_5'5
very loose to medium dense - N=11
16—
il ~ te2nd
L1120 43-2_{,_‘1_‘ 18 N=
Boring Terminated at 12 Feet
{
Stratification lines are approximate. in-situ, the transition may be graduai. Hammer Type: Automatic
Advancement Method. See Exploration and Testing Procedures for @ Notes:
3 1/4 Inch Hollow Stem Auger description of field and lahoratory procedures
used and additional data (If any).
See Supportng Infossmaton for explanation of
Abandenment Method: symbols and abbraviations,
Boring backfilled with Auger Cuitings
Surface capped with concrete Elevations were obtainad from Google Earth Pro
WATER LEVEL OBSERVATIONS Boring Started: 04-07-2022 Boring Completed: 64-07-2022
g g Drill Rig: ©-50 Drilter: D. Hom
13050 £astgate Park Way Ste 101
Louisville. KY Project No_: 57225022

THIS BORING LOG I3 NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GED SMART LOG-NO WELL 57225022 PROSPECT COVE.GPJ TERRACON_DATATEMPLATE GDT 4/14/22




BORING LOG NO. B-7 page 1of 1
PROJECT: Prospect Cove CLIENT: LDG Development, LLC
Louisville, KY
SITE: 6500 Forest Cove Lane
Prospect, KY
o o [LOCATION See Expiorakon Pian - %‘ wi oz N STRENGTH TEST - AT}—“[IENF:I?ERG
Y18 =z L3 % Nl B - x w o £
5| © |iatitude: 38.3388° Longitude: -85.6246° gl LTt el ek g E% W IgE | g |k
I & £ oipS|Wiw aR o o | & 1880, F |50
al & & |EEIZ 3 =t g ST L IEgE| 2 | 2% weLe
2l 5 Approximate Surface Elev.: 450 (FL) +- | & gg 3 ﬁ ke < |8 % E1ELS
DEPTH ELEVATION (Ft.) &)
04 ATOPSOIL Paa:tte | 14 3-5-9
FiLL - EXISTING FILL, clay with _ N=14
sand, gravel and debris including ] 15 14;11_;-511
asphalt, brown -
P . 14 355
5— N=10
1 ¥ Ll I
7.5 442,54/ - B =11
SILTY SAND {SM}, some clay, brown, - 18 2-3-5
loose - N=8
» 10+
N - 18 1-2-2
1120 438+/-] N=4
Boring Terminated at 12 Feet
Stratification lines are approximate. kn-situ, the transition may be graduat. Hammer Type: Automatic
Advancement Method: See ©xploratior and Testing Procedures fora Notes:
3 1/4 Inch Hollow Stem Auger description of field and Jaboratory procedures
used and additional data (If any).
See Suppoting nfurmation for explanation of
Abandcnment Method: symbols ang abbreviations,
Boring backfilted with Auger Cuttings
Surface capped with concrete Efevations were obtained from Google Earth Pro
WATER LEVEL OBSERVATIONS Bering Started: 04-07-2022 Boring Compleled: 04-07-2022
? Drill Rig: D-50 Driller: D. Hom
13050 Eastgate Park Way Ste 101
Louisville, KY Project No.. 57226022

THIS BORING LOG IS NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEO SMART LOG-NO WELL 57225022 PROSPECT COVE.GPJ TERRACON_DATATEMPLATE.GDT 4/14/22




BORING LOG NO. B-8

Page 1 of 1
PROJECT: Prospect Cove CLIENT: LDG Development, LLC
Louisville, KY
SITE: 6500 Forest Cove Lane
Prospect, KY
&z 8 LOCATION See Exp & N m*% wl g . x STRENGTH TEST A AT}'_%»}%RG
b o = S0 | = ey —_ w <
51 2 |Latiude: 38.3388° Longitude: -85.6242° = L A R e £ |18 w2z | 7 |88
z2| = AR oz 8 |Ex|7 |80o| = |EH
8 = ‘ L O|EuWiE| g Tl g (9% L FEE| % %) weem
2! & Approximate Surface Elev.: 451 (Fty+- | o §% |2 b < g gg E o
ELEVATION (FL) &
AGD eld | 8 376
FILL - EXISTING FILL clay with N N=16
sand, grave! and debris including 12 7{'\} 22'23
asphalt, brown N =
phat, - 16 356
5 N=12
- 18 789
N N=17
silty sand with asphalt afler 7.5' - 13 :;.“-4;;5
4405+ 10—
- 3-6-3
0 18 N=

Boring Terminated at 12 Feet

Stradification lines are appreximate. In-situ, the transition may be gradual.

Hammer Type: Automatic

Advancement Method:
3 1/4 Inch Holiow Stermn Auger

See fxploration and Testing Procedres for a
description of field and laboratory procedures
used and additiona? data (H any).

Abandonment Method:
Bering backfilled with Auger Cuttings
Surface capped with concrete

See Supporing iormation for explanation of
symiols and abbreviations,

Elevations were obtained from Geagle Earth Pro

Notes:

WATER LEVEL OBSERVATIONS

THIS BORING LOG 15 NOT VALID IF SEPARATED FROM ORIGINAL REPORT. GEOQ SMART LOG-NG WELL 57225022 PROSPECT COVE.GPJ TERRACON_DATATEMPLATE.GDY 4/14/22

13060 Eastgate Park Way Ste 101
L guisvitie, KY

Bering Started: 04-07-2022

Boring Completed: 04-07-2022

Drll Rig: D-50

Driller: . Hom

Project No.: 57225022
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ATT.<BERG LIMITS RESULTS
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PROJECT: Prospect Cove

SITE: 6500 Forest Cove Lane
Prospect, KY

13050 Easlgate Park Way Ste 101
Louisville, KY

PROJECT NUMBER: 57225022

CLIENT: LDG Development, LLC
Louisviile, KY




GRAIN SIZE DISTRIBUTIC

ASTM D422/ ASTM C136
U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS [ HYDROMETER
6 43 25 Mg Moy 3 4 & 10410 5 30 40 50 gy 100444200
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o
§ GRAIN SIZE INMILLIMETERS
o
w GRAVEL SAND
i COBBLES i . SILT OR CLAY
z coarse fine coarse medium fine
%
[U]
oo ¢
slel B3 45.6 21.3
Eim| B3 7-85 21.3
% A B3 19.5-21 POORLY GRADED SAND (3P} 1.19 2.73
Sl B4 5-.6.5 SANDY LEAN CLAY (CL) 239 Kk 17 16
-3
% ® B4 15-16.5 100 ; 873
é & | B-3 45.6 0.081 0.022 0.008 0.0 10.8 63.9 253
Q. T
@i B3 7-85 0.176 0.053 0.026 0.0 38.7 47.8 13.4
w
a A B3 19.5-21 0.592 0.367 0.273 0.152 1.7 93.7 4.7
?: *! B4 5-6.5 0.905 0.024 0.007 4.3 26.1 43.7 258
5 e
i@ B4 15-16.5 | 0.47 0.173 0.074 0.025 0.0 659.8 27.3 2.8
g
&
§ PROJECT: Prospect Cove PROJECT NUMBER: 57225022
S| SITE: 6500 Forest Cove Lane 13050 Eas;_ga‘.e ﬁf”‘;‘;’ﬁy Ste 100 CLIENT: LDG Development, LLC
g Prospect, KY OUISUEE. Louigville, KY
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PERCENT FINER BY WEIGHT

-2_SCOUR 57225022 PROSPECT COVE.GPJ TERRACON_DATATEMPLATE.GDT 4/14/22

~.AIN SIZE DISTRIBUTION
ASTM D422/ ASTM C136
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x| B5 14.5- 16 157 | 7.03
.Silt %Fines %Clay
. 14.0
x| B 145-16 0.317 0.162 0.089 0.027 0.0 752 | 222 26
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PROJECT: Prospect Cove

SITE: 6500 Forest Cove Lane
Prospect, KY

LABORATORY TESTS ARE NOT VALID  SEPARATED FROM ORIGINAL REPORT, GRAIN SIZE USCS

stg.

e Park W

Louigvitie, KY

PRCOJECT NUMBER: 57225022

CLIENT: LDG Development, LLC
Louisville, KY
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Shear-Wave Velocity (Vs) Model
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GENERAL NOTES
DESCRIPTION OF SYMBOLS AND ABBREVIATIONS
Prospect Cove & Prospect, KY

Terracon Project No. 57225022

Sta.ndard' Pehéiraﬁbh .Test

AV ‘é‘fg‘f:'tg'rﬂv Resistance (Blows/Ft.)
’v Standard Water Level After a {HF) Hand Penetrometer
[IROCk Core M Fenetration ¥ Specified Period of Time
h Water Levei After {n Torvane
a Specified Period of Time
BEa g;\c’z;’:\tere d {DCP) Dynamic Cone Penetrometer

Water levels indicated on the soil boring logs are | uc
the levels measured in the borehole at the times
indicated. Groundwater level variations will occur
over time. In low permeability soils, accurate
determination of groundwater levels is not
possible with short term water level
observations.

Unconfined Compressive
Strength

(PID)  Photo-lonization Detector

(OVA) COrganic Vapor Analyzer

Soil classification as noted on the soii boring logs is based Unified Soil Classification System. Where sufficient laboratory
data exist to classify the soils consistent with ASTM D2487 "Classification of Scils for Engineering Purposes” this
procedure is used. ASTM D2488 "Description and Identification of Soils {Visual-Manual Procedure}" is alsc used to
classify the soils, particularly where insufficient laboratory data exist to classify the soils in accordance with ASTM D2487.
In addition to USCS classification, coarse grained soils are classified on the basis of their.in-place relative density, and
fine-grained soils are classified on the basis of their consistency. See "Strength Terms" table below for details. The ASTM
standards noted above are for reference to methodology in general. In some cases, variations to methods are applied as a
result of local practice or professional judgment.

N AND ELEVATIO

Exploration point locations as shown on the Exploration Plan and as noted on the soil boring logs in the form of Latitude
and Longitude are approximate. See Exploration and Testing Procedures in the report for the methods used to locate the
exploration points for this project. Surface elevation data annotated with +/- indicates that no actual topographical survey
was conducted to confirm the surface elevation. instead, the surface elevation was approximately determined from
topographic maps of the area.

Descriptive Term S;ian&;rd Penetratn;.;n or Iﬁe&ripﬁkﬂe Tei-fﬁ Unconfmed. éompresswe enéf;ailon or &
(Density) N-Value {Consistency) Qu, (tsf) N-Value
Blows/Ft. Blows/Ft,
) Very'Loose 0-3 -< Very Soft less manozsm 0-1
Loose 4-9 D Soft 02510 050 2-4
- Medium Dense 029 Medium Stff 0.50 10 1.00 4. 8 h
Dense 30-50 Stiff 1.00 to 2.00.“ ) 815
Very Dense =50 Very Stiff 2.00 te 4.00 ) 1530
‘‘‘‘‘ Har&m > 4,00 > 30

The soil boring logs contained within this document are intended for application to the project as described in this
document. Use of these soil boring logs for any other purpose may not be appropriate.




CPT GENERAL NOTES

DESCRIPTION OF MEASUREMENTS
AND CALIBRATIONS

To be reporied per ASTM DE7TR:
Uncorrected Tip Resistance, g,
Measured force acting on the cone
divided by the cone's projected area

Comrecled Tip Resistarce, g
Cone resistance corrected for porewater
and net area ratio effects
G =0, it -a)
Where ais the net area ralfio,
a lab calibration of the cone typically
between 0,70 and 0,85

Pare Pressure, u
Pore pressure measured during penetration
- sensar on the face of the cone
u, ~ sensor on the shoulder (more common)

Sleeve Friction, f,
Frictionat force acting on the slesve
divided by its surface area

DESCRIPTION OF GEOTECHNICAL CORRELATIONS

Normalized Tip Resistance, Q,,
Qi = (G~ Ty PP "y)"

Sml Behavior Type Index i
= [(3.47- log(Q,)° + (log(F) + 1.2

n=0.381(1) + 0.05(a"y/P,) - 0.15 SPT Ne
Over Cunsolvi“datiun Rat‘i_o CCR N = (g/atmy / 1011122028179

88& 2;; ; ggggg:ﬂ Elastic Modulus, E, (assumei VQoperere ~ 0.3, 1.0, FS = )
Un%ramcad Shear Strength, S, E g; -G 26¥G, where = 0.56 - 0.3309 0 s s

N,d isa sz:ﬁsge?‘:‘.tﬁc factor {shown an S, plot) E g; g g;s x 1095 g - o)
Sensitivity, 5, Constramed Meodulus, M

8= (- ou/Nah x (1) M= g, - Ty}

Effective Friction Angle, &'

&' (1) = tan(0.373fog(a/ o'\ + 0.20)

$'(2)= 17.6 + 11llog(Q,.1]
Unit Weight, v

T = (0.27loglF j]+0.36log{g/atmy]+1.236) X ¥ au

o 6 taken as the incremental sum of the unit weights
Smalt Strain Shear Modulus, G,

For |, > 2.2 {fine-grained soils}
@y = Qp, with maximum of 14
For I, < 2.2 (coarse-grained soils)
oy = 0.0188 x 107051
Hydraulic Cenductivity, X
For 1.0 <, < 3.27 k= 100%2-3%
For 3.27 <1, < 4.0 k= 1072174

Normalized Friction Ratio, F,
The ratic as a percentage of f, to q,,
accounting for averburden pressure
To be reported per ASTM 7400, if collected:
Shear Wave Veloaity, V,
Measured in a Seismic CPT and provides

Gy (1) = pVJ Relatlve Density, D,
Gy (2) = 0.015 x 1005 B _ o D, = (0, / 350 x 100
REPORTED PARAMETERS

CPT logs as provided, at a minimum, report the data as required by ASTM D5778 and ASTM D7400 (if applicable). This
minimum data include g, f,, and u. Other correlated parameters may alse be provided. These other comelated
parameters are interpretations of the measured data based upon published and reliable references, but they do not
necessarily represent the actual values that would be derived from direct festing to determine the various parameters.
To this end, more than one correlation to a given parameter may be provided. The following chart illustrates estimates

direct measure of soit stiffness

of reliability associated with comrelated parameters based upon the literature referenced below.

RELATIVE RELIABILITY OF CPT CORRELATIONS

Permeability, k

| nd ]

Constrained Modulus, M

* improves with seismic V, measurements

Retiability of CPT-predicted Ny, values as

Unit Weight, i
. —

L

Effective Friction Angle, ¢

Sensitivity, S,
Undrained Shear Strength, S,
Relative Density, D,

Over Consolidation Ratie, OCR

Smalf Strain Modulus, G and
Elastic Modulus, &.*

commonly measured by the Standard
Penetration Test (SPT) is not provided due
to the inherent inaccuracy associated with
the SPT test procedure.

P High Reliability

The groundwater level at the CPT location is used to normalize the measurements for verticat overburden pressures and as a result influences the
normalized soil behavior type classification and correfated soil parameters. The water level may sither be "measured” or "estimated:”

Measured - Depth to water directly measured in the field

Estimated - Depth to water interpoiated by the practitioner using pore pressure measurements in coarse grained soils and known site conditions
While groundwater levels displayed as "measured” more accurately represent site conditions at the time of testing than those "estimated," in either case

the groundwater shouid be further defined prior to construction as groundwater level variations will coour over time,

CONE PENETRATION SOIL BEHAVIOR TYPE

The estimated stratigraphic profiles included in the
CPT jogs are based on refationships between
corrected tip resistance (g,), friction resistance (f,),
and porewater pressure (1), The normalized
friction ratic (F is used to classify the soil behavior

type.

Typically, silts and clays have high F, values and
generate large excess penetration porewater
pressures; sands have lower Fs and do not
generate excess peneiration porewater pressures.
The adjacent graph (Robertson at al) presents the
soil behavior type correlation used for the logs. This
normalized SBT chart, generally considered the most
reliable, does not use pore pressure to determine
SBT due o its lack of repeatability in onshore CPTs.

4]
iy
f=3
[l
(=3

100

10

NORMALIZED CONE RESISTANCE, 4,/ at

0.1 1 10
REFERENCES NORMALIZED FRICTION RATIO, F,

1 Sensitive, fine grained

2 Organic solls - clay

3 Clay - silty clay to clay

4 Siit mixtures - clayey silt to siity clay

§ Sand mixtures -~ siity sand to sandy silt

i

DOHE

& Sands - clean sand to sitty sand
7 Gravelly sand to dense sand
8 Very stiff sand to clayey sand

& Veary stiff fine grained

aim = atmospheric pressure = 101 kPa = 1,05 tgf

Kulhawy, F.H., Mayne, P.W., (1887). "Manual on Estimating Scil Properties for Foundation Design,” Electric Power Research Institute, Palo Alto, CA.

Mayne, P.W., (2013} "Geotechnical Site Exploration in the Year 2013 " Georgia Institue of Technology, Atlanta, GA.
Robertson, P.K., Cabal, K.L. (2012). "Guide to Gone Penelration Testing for Geolechnical Engineering,” Signal Hill, CA.

Schmertmann, J.H., {197G). "Static Cone to Compute Static Settlement over Sand,” Journal of the Soi! Mechanics and Foundations Division, 98{St3), 1011-1043,

Exhibit: C-1




UNIFIED SOIL CLASSIFICATION SYSTEM

Tlerracon

“GeoReport

Clean Graveis:

Gravels: Less than 5% fines ©

More than 50% of

Cuzdand1<CcxiF GW | Well-graded gravel”

Cu < 4 andfor [Co<1 or Cc>3.01F GP

coarse fraclion

Poorly graded gravel ¥

retained on No. 4 sieve | Gravels with Fines: Fines classify as ME or MM~~~ _GM | silty gravel 7 &- ¥
Coarse-Grained Soils: More than 12% fines © | Fines classify as CL or CH GC | Clayey gravelF. % ¥
More than 50% retained - .
on No. 200 sieve Clean Sands: Cuz6and1sCecs 3t i SW  well-graded sand
Sands: Lessthan 5% fines”  Cuy « 6 andfor [Ce<1 or Cc>3.0] & SP  : Poorly graded sand'
50% or more of coarse
i i i i &, Wyt
:iaec\;rt;cn passes Ne. 4 ' Sands with Fines: Fines classify as ML or MH SM Silty sand
More than 12% fines © | Fines classify as CL or CH SC Clayey sand S: #. !
e Pt > 7 and piols on or above “A” CL | Leanclay &1
Inorganic: :
Silts and Clays: " P1 < 4 or plots below “A” line ¥ ML Sjg¥ &%
Liquid limit less than 50 Liguid lmit - oven dried Oraanic clay & L. M, 8
N . P Organic: 0.75 oL /g.nmm.,.‘,ﬂ_l ,,,,,,,,,,,,,,,,,,,,,
Fine-Grained Soils: g Liquid [imit - not dried © Organic silt¥: b 1, 0
50% or more passes the ; od :
i . Pl plots on or above “A” line CH Fat clay ¥ b ™
No. 200 sieve Inorganic: o B R EERE L -
Silts and Clays: 1Pl plots pelow "A’line v MH | Elastic Stk L W
Liquid limit 50 or more Liquid limit - aven dried | i
Organic: quid imi dried | 075 on |Oreanicclay _—
e _ o) . | Liguid limi - notdried | . _|Organicsit®, L. ¢ @
Highly organic soils: Primarily organi dark in color, and organic odor PT ng_gm_

£ Based on the material passing the 3-inch (75-mm) sieve.
E If field sample contained cobbles or bouiders, or both, add “with cobbles
or boulders, or both” to group name.

¢ Graveis with 5 to 12% fines require dual symbols: GW-GM well-graded
gravel with sitt, GW-GC weil-graded gravel with clay, GP-GM pooriy
graded gravel with silt, GP-GC poorly graded gravel with clay.

2 Sands with 5 to 12% fines require dual symbols: SW-5M well-graded

sand with silt, SW-SC weli-graded sand with clay, SP-SM poorly graded
sand with silt, SP-SC poorly graded sand with clay.

(D)
Ce= "
D 10 X Dso
F if soil contains =z 156% sand, add “with sand” to group name.
& if fines classify as Cl-ML, use dual symbol GC-GM, or SC-SM.

E Cu = Dgo/Dio

i HIf fines are organic, add “with organic fines” to group name,

i soil contains = 15% gravel, add “with gravel” to group name.
4 1if Atterberg limits plot in shaded area, scil is a CL-ML, silty clay.

#{f sotl contains 15 to 29% plus No. 200, add “with sand” or “with
gravel,” whichever is predominant.

£ if soil contains 2 30% plus No. 200 predominantty sand, add
"sandy” to group name.

¥ 1f soit containg > 30% plus No. 200, predominantly gravel, add
“gravelly” to group name.

HPl = 4 and plots on of above "A” line.
Pl < 4 or piots below “A” line,

¥ Pl plots on or above “A” line.

& Pl plots below “A” line.

60 i s 1 P
For classification of fine-grained
soils and fine-grained fraction

Equation of “A” - line
Horizontal at Pl=4 fo Li=25.5.
then PI=0.73 {L1-20)

50 —-of coarse-grained soils _

40
© Equation of “U" - fine
Verticat at LL=16 to Pi=7,
30 thenPi=09 {t1-8) »

PLASTICITY INDEX (P1)

ML or OL

3¢ 40 50

LIQUID LIMIT (LL)

60 70 80 80 100 10




Tlerracon
“GeoReport

DESCRIPTION OF ROCK PROPERTIES

) Unweathered

Nd wsnblé sign of rock material weathering, perhaps slight discoloration on major discontinuity surfaces.

Slightly Discoloration indicates weathering of rock material and discontinuity surfaces. All the rock material may be

weathered discotared by weathering and may be somewhat weaker externally than in its fresh condition.

Moderately Less than half of the rock material is decomposed and/or disintegrated to a soil. Fresh or discolored rock is

weathered present either as a continuous framework or as corestones.

Highly More than half of the rock material is decomposed and/or disintegrated to a soil. Fresh or discolored rock is
_weathered present either as a discontinuous framework or as corestones. o

v(\:rZamﬂF:I;ﬁy All rock material is decomposed and/or disintegrated to soil. The original mass structure is still largely intact.

Residual soil Al rock material is converted to soil. The mass structure and material fabric are destroyed‘ There is a Iarge

ge in volume, but the sail has not been S|gnn‘|cant!y transported.

: Strength, psi (M
Extremely weak Indented by thumbnail | 40-150 (0.3-1)

Crumbles under firm blows with point of geological hammer, can be
Very weak peeled by a pocket knife

Weak rock Can be peeled by a pocket knife with difficulty, shallow indentations
made by firm blow with point of geoltogical hammer

Cannot be scraped or peeled with a pocket knife, specimen can be
fractured with single firm blow of geclogical hammer

Specimen requires more than one blow of geological hammer 1o

150-700 (1-5)

700-4,000 {5-30)

Medium strong 4,000-7,000 (30-50)

Strong rock 7,000-15,000 (50-100)

fracture it
Very strong Specumen reqwres many blows of geologlcal hammer to fracture it 15,000-36,000 (100-250}
Extremely strong Specimen can only be chspped wﬁh geolog:cal ham mer >36,000 {250}

Extremely close <%in (<19 mmy} Lamlnated 1 <¥in (512 mm)
""" Very close | %in-212in(19-60mm) | Verythin 4 in-2in (1250 mm)
 Close 2-1/2 in~ 8 in (60 — 200 mm) ~ Thin  2in—11ft. (50 ~ 300 mm)
Moderate 8 in = 2 ft. (200 ~ 600 mm) Medium | 1fi -3 (300~ 900 mm)
Wide 2 ft. 6 ft. (600 mm — 2.0 m) Thick 3 ft. - 10 ft. (900 mm - 3 m)
Very Wide 6f~20ft(20-6m) Massive >10ft. (3 m)

Dascontmwtv Orientation {Angle): Measure the angle of d|scorif1nu1ty relative to a plane perpenducuiar to the longitudinal axis of the
core. {For most cases, the core axis is vertical; therefore, the plane perpendicular to the core axis is horizontal.} For example, a
horizontal bedding plane would have a 0-degree angle

Very Poor

Poor 25-50

Geod o e ,
Exceflent 90 - 100

The combined length of all sound and intact core segments equal to or greater than 4 inches in tength, expressed as a
. percentage of the total core run length.

Reference: U.S. Depariment of Transporiation, Federal Highway Administration, Publication No FHWA-NHI-10-034, December 2009
Technical Manual for Design and Construction of Road Tunnels — Civil Elements




