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3902 Mud Lane Apartments
Traffic Impact Study

INTRODUCTION

This traffic study analyzes the potential traffic impact of a proposed multi-family residential
development in Louisville, Jefferson County, KY. The development is to consist of 252 3-story
multi-family units. The development is to be located on the south side of Mud Lane just west of
Mud Creek (Figure 1). Two access points are to be located on Mud Lane. A proposed site plan
is provided in Appendix A. The study will evaluate traffic operations at the proposed access
points on Mud Lane, and the following intersections:

e Mud Lane at Preston Highway
e Mud Lane at Blue Lick Road

The scope of this study is based on a review of existing travel patterns in the area and discussions
with Louisville Metro Planning and Design Services.

Figure 1 Study Area
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EXISTING CONDITIONS

Mud Lane is a two-lane roadway with a posted speed of 35 mph. East of Cody Lane Mud Lane
is widened to a 3-lane section with a center left turn lane. Significant residential development to
the south exists with access to the east of the proposed site, at Cody Lane and Brookley Drive.
The intersection of Mud Lane at Blue Lick Road is a ‘T’ intersection with stop control on Mud
Lane. The intersection of Mud Lane at Preston Highway is signal controlled and aligns with Mt.
Washington Road to the east. Left and right auxiliary turn lanes are present on Mud Lane at the
intersection.

AM and PM turning movement counts were collected on Thursday September 29, 2022 between

7-9 a.m. and 4-6 p.m. at the study intersections. Full turn movement count data is provided in
Appendix B. AM and PM peak hour traffic volumes are summarized in Figure 2.

Figure 2: AM and PM Peak Hour Turning Movement Counts
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TRIP GENERATION

Trip Generation was conducted in accordance with the ITE Trip Generation Web Based App, 11
edition. Trip Generation utilized ITE Land Use Code 221Multi-family Housing (mid-rise).
Based on this land use and the proposed 252 multi-family homes, the development is expected
to generate 99 vehicles per hour during both the AM and PM peak hour of the adjacent street
traffic,. Table 1 summarizes the trip generation and Appendix C contains output from the ITE
Trip Generation Manual. No reductions for pass-by trips or internal trip capture trips were made.

ITE Land Land Use Ind. Var. Ind. Var. Entering/  AM Trips PM Trips

Use Code Description (X) Units Exiting Generated Generated
Total 99 99
Multi-Family -
221 Reside_ntie)al (mid 252 dv:&;liltlgg entering 23 60
exiting 76 39
TRAFFIC FORECASTING

Historic traffic counts were available for Mud Lane at station 056283, which is immediately east
of the proposed access and east of Cody Lane and Brookley Drive. Based on this data, historic
traffic patterns indicate a growth rate of 2.5 percent per year on Mud Lane. Historic traffic counts
on Preston Highway were also reviewed and identified a growth rate of -0.36, traffic volumes on
Preston Highway were assumed to remain constant for future year analysis. Appendix D contains
the historic traffic data and output from the KYTC Traffic forecasting spreadsheet. 2023 No Build
and 2033 No Build traffic volumes are summarized in Figures 3 and 4.

4
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Figure 3: AM and PM 2023 No Build Traffic
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Figure 4: AM and PM 2033 No Build Traffic
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TRIP DISTRIBUTION METHODOLOGY

Generated trips were distributed onto the roadway network based on recorded travel patterns on
Mud Lane as identified through the traffic data collection detailed above. Existing traffic patterns
indicated 80% of traffic was to/from the east (towards Preston Highway) during both the AM peak
period, and 65 percent of traffic to/from the east during the PM peak period. Traffic destined to
the west towards Blue Lick Road was assigned to the western access (Access Point 1) and the
remaining traffic to the eastern access (Access Point 2) Trip distribution is shown in Figure 5.
Figures 6 and 7 show the final build traffic volumes for 2023 and 2033.

7
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Figure 5: AM and PM Trip Distribution (entering / exiting)
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Figure 6: AM and PM 2023 Build Traffic
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Figure 7: AM and PM 2033 Build Traffic
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CAPACITY ANALYSIS

Capacity analysis for the existing, no build and build scenarios was completed for the study
intersection during the AM and PM peak hours using HCM methodologies as applied Synchro
Capacity Software version 10. Table 1 summarizes the LOS, and delay for the No Build and Build
scenarios. Full capacity analysis output is provided in Appendix E.

Table 1: Capacity Analysis Summary (Opening Year 2023)

AM Peak PM Peak

Intersection/Movement ““

Mud Lane at Blue Lick Road

Westbound B 11.1 B 11.3 E 44 E 48.5
Southbound (Left Turn) A 3.4 A 3.5 A 5.7 A 5.8
Mud Lane at Access 1
Northbound - - B 10.0 - - B 14.7
Westbound (Left Turn) - - A 0.0 - - A 0
Mud Lane at Access 2
Northbound - - A 9.3 - - B 10.7
Westbound (Left Turn) - - A 1.3 - - A 1.2

Mud Lane at Preston Highway

Intersection D 39.8 D 41.7 D 53.9 E 55.7
Eastbound E 61.5 E 62.3 F 87.5 F 89

Westbound E 58.3 E 59.1 E 71.3 E 73.9

Northbound C 31.6 C 34.0 E 58.0 E 59.3

Southbound C 26.3 C 27.4 D 38.7 D 40.3

Table 2: Capacity Analysis Summary (Design Year 2033)
AM Peak PM Peak

Intersection/Movement No Build “ No Build “

Mud Lane at Blue Lick Road

Westbound B 12.2 B 12.5 F 214.5 F 238.4
Southbound (Left Turn) A 3.6 A 3.6 A 6.6 A 6.7
Mud Lane at Access 1
Northbound - - B 104 - - C 17.1
Westbound (Left Turn) - - A 0.0 - - A 0
Mud Lane at Access 2
Northbound - - A 9.5 - - B 11.3
Westbound (Left Turn) - - A 1.1 - - A 1.1
Mud Lane at Preston Highway
Intersection D 39 D 45.1 E 62.7 E 65.3
Eastbound E 66.6 E 63.8 F 92.4 F 100.1
Westbound D 53.8 E 61.0 E 79.7 F 81.1
Northbound C 29.4 D 38.7 E 70.3 E 73.5
Southbound C 24.2 C 29.8 D 46.2 D 47
1M
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As can be seen from the capacity analysis, the proposed development and associated traffic have
minimal impact on operations at the adjacent access points increasing average delay minimally.
Within the scenarios evaluated, the most significant increases in delay are due to the high
background growth rate assumed for Mud Lane Road. However, the proposed access points are
shown to operate at acceptable levels of service (LOS A or B) with minimal delay.

TURN LANE WARRANT ANALYSIS

Auxiliary turn lane warrant analysis was conducted in accordance with KYTC Auxiliary Turn Lane
policy, as applied by the Warrant Calcs Interactive excel spreadsheet provided on the KYTC
Division of Design website. Based on this analysis, neither a left nor right turn lane is warranted
at either access points; however it is noted that the left turn lane warrant is close to meeting
warrants during the PM peak period of the design year. Output from the warrant analysis is
provided in Appendix F.

RECOMMENDATIONS

No additional improvements beyond the proposed access improvements have been identified at
this time.

12
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APPENDIX A: DEVELOPMENT PLAN
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INTERIOR LANDSCAPE AREA PROVIDED

EXISTING IMPERVIOUS
PROPOSED IMPERVIOUS

GENERAL NOTES:

15.26+ Ac. (664,909 SF)

0.47+ Ac. (20,265 SF)

14.79% Ac. (644,644 SF)

R—4

R—6

NEIGHBORHOOD

UNDEVELOPED

MULTI—FAMILY RESIDENTIAL

252 UNITS

3 STORY (35 MAX. ALLOWED)

313,266 SF

17.04 DU/Ac. (17.42 DU/Ac. MAX. ALLOWED)
16.51 DU/Ac. (17.42 DU/Ac. MAX. ALLOWED)

MIN.
252 SP

MAX.

(22 HC SP INCLUDED)

96,697 SF
236,332 SF
48,349 SF (50% OF REQUIRED)
48,349 SF

144,158 SF
10,812 SF
13,315 SF
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264,055 SF

in the right—of—way.

Parking areas and drive lanes to be a hard and durable surface.
An encroachment permit and bond will be required for all work done

No increase in drainage run off to state roadways.

There shall be no commercial signs in the right—of—way.

Site lighting shall not shine in the eyes of drivers. If it does it shall
be re—aimed, shielded, or turned off.

Construction fencing shall be erected prior to any construction or

grading activities preventing compaction of root systems of trees to
be preserved. The fencing shall enclose the area beneath the drip
line of the tree canopy and shall remain in place. No parking,
material storage, or construction activities shall be permitted within

the fenced area.

7. Mitigation measures for dust control shall be in place during
construction to prevent fugitive particulate emissions from reaching
existing roads and neighboring properties.

8. Compatible utilities shall be placed in a common trench unless
otherwise required by appropriate agencies.

9. Wheel stops or curbing, at least six inches high and wide, shall be
provided to prevent vehicles from overhanging abutting sidewalks,
properties or public right—of—ways, to protect landscaped areas and
adjacent properties. Wheel stops shall be located at least (3) feet
from any adjacent wall, fence, property line, woody vegetation,

walkway or structure.

10. Benchmark and topographical information shown hereon were derived

from Lojic data.

Boundary information was taken from deeds.

11. A site visit was conducted by Derek Triplett RLA on 3/17/22 and
there was no evidence of karst features.

12.

Street trees to be provided in all adjacent rights—of—way. Final

location and type to be shown on the approved landscape plan.

13.

Construction plans, bond, and permit are required by Metro Public

Works prior to construction approval.

MSD NOTES:

1. All retail shops must have individual connections per MSD’s fats, oils

and grease policy.

2. Construction plans and documents shall comply with Louisville and
Jefferson County Metropolitan Sewer District Design Manual and
Standard Specifications and other local, state and federal

ordinances.

3. Sanitary sewer service will be provided by lateral extension and
subject to applicable fees. A Downstream Facilities Capacity request

will be submitted to MSD.

4. No portion of the site is within the 100 year flood plain per FIRM
Map No. 21111 C 0127 E dated December 5, 2006.

5. Drainage pattern depicted by arrows (=) is for conceptual

purposes.

6. If the site has thru drainage an easement plat will be required prior
to MSD granting construction plan approval.

7. On-—site detention will be provided. Post—developed peak flows will be
limited to pre—developed peak flows for 2,10,25, and 100 year
storms or to the capacity of the down—stream system, whichever is

more restrictive.

8. Any required fill in the floodplain shall be compensated on site at a

ratio of 1.5:1.

9. All drainage, EPSC and Water Quality practices shown on this plan
are for conceptual purposes only. Final design of these elements will
be determined prior to construction plan approval and shall comply
with all MS4 and MSD Design Manual requirements.

10. The final design of this project must meet all MS4 water quality
regulations established by MSD. Site layout may change at the
design phase due to proper sizing of Green Best Mgmt.

Practices.

11. MSD drainage bond required prior to construction plan approval.

12. Run off volume impact fee required, calculation based on RFF x 1.5.
13. All rooftop drainage shall be directed to drain internal to the site.
14. Site may be subject to ACOE approval prior to MSD construction

plan approval

COUNCIL DISTRICT — 13

FIRE PROTECTION DISTRICT — OKOLONA
MUNICIPALITY — LOUISVILLE

CASE #22—-ZONE—-0079
WM# 12413
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3902 Mud Lane Apartments
Traffic Impact Study

APPENDIX B: TRAFFIC DATA
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Cummins Consulting Services, LLC

swcummins@ccsdata.com  859-361-2589
"2022 ... Data Collection simplified"

File Name :2_Blue_Lick_Road_at Mud Lane_09-29-2022

Sunny Site Code : Thursday
Schools in Session Start Date : 9/29/2022
PageNo :1

Groups Printed- Cars - Buses - Trucks - Bicycles on Crosswalk - Pedestrians

Blue Lick Road Mud Lane Blue Lick Road
From North From East From South
Start Time Left| Thru| Peds|App. Total Left| Right] Peds|App. Total Thru| Right| Peds | App. Total | Int. Total |
07:00 AM 18 30 0 48 7 9 0 16 26 5 0 31 95
07:15 AM 30 38 0 68 8 14 0 22 29 12 0 41 131
07:30 AM 27 41 0 68 8 19 0 27 22 7 0 29 124
07:45 AM 24 39 0 63 8 18 1 27 30 10 0 40 130
Total 99 148 0 247 31 60 1 92 107 34 0 141 480
08:00 AM 16 35 0 51 6 16 0 22 28 8 0 36 109
08:15 AM 17 30 0 47 8 17 0 25 18 3 0 21 93
08:30 AM 25 29 0 54 11 13 0 24 24 14 0 38 116
08:45 AM 27 21 0 48 16 10 0 26 27 10 0 37 111
Total 85 115 0 200 41 56 0 97 97 35 0 132 429
04:00 PM 46 49 0 95 14 53 0 67 34 28 0 62 224
04:15 PM 44 56 0 100 14 43 0 57 55 24 0 79 236
04:30 PM 58 53 0 111 13 50 0 63 68 16 0 84 258
04:45 PM 61 63 0 124 21 62 0 83 55 29 0 84 291
Total 209 221 0 430 62 208 0 270 212 97 0 309 1009
05:00 PM 65 71 0 136 20 74 0 94 59 30 0 89 319
05:15 PM 61 63 0 124 15 66 0 81 55 25 0 80 285
05:30 PM 46 49 0 95 13 71 0 84 27 25 0 52 231
05:45 PM 51 59 0 110 20 61 0 81 32 21 0 53 244
Total 223 242 0 465 68 272 0 340 173 101 0 274 1079
Grand Total 616 726 0 1342 202 596 1 799 589 267 0 856 2997
Apprch % 45.9 54.1 0 25.3 74.6 0.1 68.8 31.2 0
Total % 20.6 24.2 0 44.8 6.7 19.9 0 26.7 19.7 8.9 0 28.6
Cars 607 713 0 1320 196 587 0 783 578 263 0 841 2944
% Cars 98.5 98.2 0 98.4 97 98.5 0 98 98.1 98.5 0 98.2 98.2
Buses 1 3 0 4 0 1 0 1 0 1 0 1 6
% Buses 0.2 0.4 0 0.3 0 0.2 0 0.1 0 0.4 0 0.1 0.2
Trucks 8 10 0 18 6 8 0 14 11 3 0 14 46
% Trucks 1.3 1.4 0 1.3 3 1.3 0 1.8 1.9 1.1 0 1.6 1.5
Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0
Pedestrians 0 0 0 0 0 0 1 1 0 0 0 0 1
% Pedestrians 0 0 0 0 0 0 100 0.1 0 0 0 0 0

Received by Planning & Design 10/24/2022 Planning & Design Services 22-ZONE-0079



Cummins Consulting Services, LLC

swcummins@ccsdata.com 859-361-2589
"2022 ... Data Collection simplified"

File Name :2_Blue_Lick_Road_at Mud Lane_09-29-2022
Site Code : Thursday
Start Date : 9/29/2022

Page No :2
Blue Lick Road
Out In Total
1165 1320 2485
1 4 5
19 18 37
0 0 0
0 0 0
1185 1342 2527

713| 607 0

3 1 0

10 8 0

0 0 0

0 0 0

726 616 0
Thru Left Peds

o
co ®
tJ_U.m o 0 = NS
North 5 (on a Dookr O
Zoloomr
<|
c
N I ~ "=
<+ =9 © © Y
Plooooo Srrorr® 2
5]
@
73 1 =5
O iklkroooo o o2
I3 N O
NP O Ulww™=

Thru _Right Peds

578 263 0
0 1 0
11 3 0
0 0 0
0 0 0]
589 267 0
9/29/2022 07:00 AM
903 84% 1752 9/29/2022 05:45 PM
16 14 30
Cars
8 8 8 Buses
Trucks
928 856] | 1784 Bicycles on Crosswalk
Out In Total Pedestrians
Blue lick Road
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Cummins Consulting Services, LLC

swcummins@ccsdata.com 859-361-2589
"2022 ... Data Collection simplified"

File Name :2_Blue_Lick_Road_at Mud Lane_09-29-2022
Site Code : Thursday
Start Date : 9/29/2022

PageNo :3
Blue Lick Road Mud Lane Blue Lick Road
From North From East From South
Start Time Left | Thru| Peds | App. Total Left| Right] Peds | App. Total Thru| Right| Peds | App. Total | Int. Total |
Peak Hour Analysis From 07:00 AM to 12:30 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM
07:15 AM 30 38 0 68 8 14 0 22 29 12 0 41 131
07:30 AM 27 41 0 68 8 19 0 27 22 7 0 29 124
07:45 AM 24 39 0 63 8 18 1 27 30 10 0 40 130
08:00 AM 16 35 0 51 6 16 0 22 28 8 0 36 109
Total Volume 97 153 0 250 30 67 1 98 109 37 0 146 494
% App. Total 38.8 61.2 0 30.6 68.4 1 74.7 25.3 0
PHF .808 .933 .000 .919 .938 .882 .250 .907 .908 771 .000 .890 .943
Cars 94 150 0 244 29 64 0 93 109 36 0 145 482
% Cars 96.9 98.0 0 97.6 96.7 95.5 0 94.9 100 97.3 0 99.3 97.6
Buses 1 1 0 2 0 1 0 1 0 0 0 0 3
% Buses 1.0 0.7 0 0.8 0 1.5 0 1.0 0 0 0 0 0.6
Trucks 2 2 0 4 1 2 0 3 0 1 0 1 8
% Trucks 2.1 1.3 0 1.6 3.3 3.0 0 3.1 0 2.7 0 0.7 1.6
Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0
Pedestrians 0 0 0 0 0 0 1 1 0 0 0 0 1
% Pedestrians 0 0 0 0 0 0 100 1.0 0 0 0 0 0.2
Blue Lick Road
Out In _Total
173 244 417
1 2 3
2 4 6
0 0 0
0 0 0
176 250 426
150] 94 0
1 1 0
2 2 0
0 0 0
0 0 0
153] 97 0
Thru Left Peds
T = = 9
North L‘%j_'m o Rloowr 87
ANooNER D =
Peak = 5§
Hour ¥ "Boorol Browr 8 2
@
Data g -
" hlkroooo N N(Q
W N [
NkRrooON W™=
Thru Right Peds
109 36 0
0 0 0
0 1 0
0 0 0
0 0 0
109 37 0
179 125 224 Peak Hour Begins at 07:15 AM
1 0 1 Cars
3 1 4 Buses
8 8 8 Trucks
Bicycles on Crosswalk
183 146 329 Pedestrians
Out ]n Total
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Cummins Consulting Services, LLC

swcummins@ccsdata.com 859-361-2589
"2022 ... Data Collection simplified"

File Name :2_Blue_Lick_Road_at Mud Lane_09-29-2022
Site Code : Thursday
Start Date : 9/29/2022

Page No :4
Blue Lick Road Mud Lane Blue Lick Road
From North From East From South
Start Time Left] Thru| Peds | App. Total Left| Right] Peds | App. Total Thru| Right| Peds | App. Total | Int. Total |
Peak Hour Analysis From 12:45 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM
04:30 PM 58 53 0 111 13 50 0 63 68 16 0 84 258
04:45 PM 61 63 0 124 21 62 0 83 55 29 0 84 291
05:00 PM 65 71 0 136 20 74 0 94 59 30 0 89 319
05:15 PM 61 63 0 124 15 66 0 81 55 25 0 80 285
Total Volume 245 250 0 495 69 252 0 321 237 100 0 337 1153
% App. Total 49.5 50.5 0 215 78.5 0 70.3 29.7 0
PHF .942 .880 .000 .910 .821 .851 .000 854 .871 833 000 .947 .904
Cars 244 246 0 490 68 251 0 319 233 100 0 333 1142
% Cars 99.6 98.4 0 99.0 98.6 99.6 0 99.4 98.3 100 0 98.8 99.0
Buses 0 0 0 0 0 0 0 0 0 0 0 0 0
% Buses 0 0 0 0 0 0 0 0 0 0 0 0 0
Trucks 1 4 0 5 1 1 0 2 4 0 0 4 11
% Trucks 0.4 1.6 0 1.0 1.4 0.4 0 0.6 1.7 0 0 1.2 1.0
Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0
Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0
% Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0
Blue Lick Road
Out In Total
484 490 974
0 0 0
5 5 10
0 0 0
0 0 0
489 495 984
246] 244 0
0 0 0
4 1 0
0 0 0
0 0 0
250] 245 0
Thru Left Peds
T W w 9
North nga a 300»—\03"
~Nooror =
Peak 5 " wlz &
Hour ¥ "Bloorod Rloomob %
Data g .
®olooocoo o [e3f=}
Thru _Right Peds
233] 100 0
0 0 0
4 0 0
0 0 0
0 0 0
237|100 0
Peak Hour Begins at 04:30 PM
314 333 647
0 0 0 Cars
g g g Buses
Trucks
0 0 0 Bicycl c Ik
Out _In Total
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Cummins Consulting Services, LLC

swcummins@ccsdata.com  859-361-2589
"2022 ... Data Collection simplified"

File Name : 1 KY61 Preston_Hwy at Mud_Lane_ 09-29-2022

Sunny Site Code : Thursday
Schools in Session Start Date : 9/29/2022
PageNo :1

Groups Printed- Cars - Buses - Trucks - Bicycles on Road - Peds

KY61 - Preston Hwy Mt Washington Road KY61 - Preston Hwy Mud Lane
From North From East From South From West
Start Time | Left | Thru | Right | Peds | app.totat | Left | Thru | Right | Peds | app.7oa | Left | Thru | Right | Peds | app.tota | Left [ Thru [ Right [ Peds [ app. Totar | int. Total |
07.00AM| 13 72 32 0 117| 12 10 89 0 111 5 205 10 0 220 | 55 7 2 0 64 512
07:15AM| 33 98 41 0 172 8 13 104 0 125 8 238 9 0 255| 91 7 1 0 99 651
07:30AM| 28 92 51 0 171 20 19 114 0 153 5 208 6 0 219 80 11 11 0 102 645
0745AM| 39 121 53 0 213| 10 15 76 0 101 9 212 8 0 229 | 58 6 1 0 65 608
Total | 113 383 177 0 673| 50 57 383 0 490| 27 863 33 0 923| 284 31 15 0 330 | 2416
08:00AM| 39 129 44 0 212 20 27 86 0 133 2 153 8 0 163| 79 7 2 0 88 596
08:15AM| 24 122 57 0 203 19 21 79 0 119 9 172 12 0 193| 50 9 13 0 72 587
08:30AM| 32 121 59 0 212 12 17 80 0 109 9 184 11 0 204 | 75 8 4 0 87 612
08:45AM | 26 128 46 0 200 15 14 74 0 103| 15 164 12 0 191| 65 14 7 0 86 580
Total | 121 500 206 0 827| 66 79 319 0 464 | 35 673 43 0 751| 269 38 26 0 333 | 2375
04:00PM| 95 265 122 1 483 | 17 26 81 0 124| 12 170 25 0 207 73 39 10 0 122 936
04:15PM| 88 283 125 0 496 | 26 38 81 0 145| 18 195 15 0 228 94 35 12 0 141 | 1010
04:30PM| 80 236 120 0 436| 23 38 69 0 130 13 183 23 0 219 81 44 14 0 139 924
04:45PM | 122 295 139 0 556 | 15 38 54 0 107| 15 183 30 0 228| 74 38 14 0 126 | 1017
Total | 385 1079 506 1 1971| 81 140 285 0 506 | 58 731 93 0 882 | 322 156 50 0 528 | 3887
05:00 PM | 114 246 121 0 481 24 40 94 0 158 | 14 158 29 0 201| 84 56 13 0 153 993
05:15PM | 107 286 149 0 542 25 21 71 0 117 15 188 23 1 227 78 46 11 0 135| 1021
05:30 PM | 119 254 154 0 527 | 18 42 79 0 139 | 11 168 29 0 208| 90 56 13 0 159 | 1033
05:45 PM 96 222 130 0 448 14 37 65 0 116 12 170 35 1 218 92 60 10 0 162 944
Total | 436 1008 554 0 1998| 81 140 309 0 530 | 52 684 116 2 854 | 344 218 47 0 609 | 3991
Grand Total | 1055 2970 1443 1 5469 | 278 416 1296 0 1990 | 172 2951 285 2 3410|1219 443 138 0 1800 | 12669
Apprch % | 19.3 54.3 26.4 0 14 209 65.1 0 5 865 84 01 67.7 246 7.7 0
Total % | 83 234 114 0 432] 22 33 102 0 157| 14 233 22 0O 269| 96 35 11 0 142
Cars | 1044 2906 1414 0 5364 | 269 412 1278 0 1959 | 170 2879 276 2 3327|1203 436 137 0 1776 | 12426
% Cars 99 97.8 98 0 98.1 | 96.8 99 98.6 0 98.4 1988 97.6 96.8 100 97.6 |1 98.7 98.4 99.3 0 98.7 98.1
Buses 2 2 0 0 4 0 1 5 0 6 0 2 0 0 2 2 1 0 0 3 15
%Buses | 0.2 0.1 0 0 0.1 0 02 04 0 0.3 0 01 0 0 01| 02 0.2 0 0 0.2 0.1
Trucks 9 62 29 0 100 9 3 13 0 25 2 70 9 0 81 14 6 1 0 21 227
% Trucks | 0.9 2.1 2 0 18| 32 07 1 0 13| 12 24 32 0 24| 11 14 07 0 1.2 1.8
Bicycles on Road 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Road 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Peds 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
% Peds 0 0 0 100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Cummins Consulting Services, LLC

swcummins@ccsdata.com 859-361-2589
"2022 ... Data Collection simplified"

File Name : 1 KY61 Preston_Hwy at Mud_Lane_ 09-29-2022
Site Code : Thursday
Start Date : 9/29/2022

Page No :2
KY61 - Preston Hwy
Out In Total
5360 5364 10724
9 4 13
97 100 197
0 0 0
0 1 1
| 5466 | 5469 [10935)

1414| 2906| 1044 0
0 2 2 0

29 62 9 0

0 0 0 0

0 0 0 1
1443 2970 1055 1
?_i?ht Thru Left Peds

=N < 1D O O MmN O O o -
35 7 8 g - 85T t 2k N . ~lo
=g ™ — —| = 28 0B o 5 52+
g-©ooay North . oo rwol" g
2 lomdo o9 < S E—) ¢ 3|a & 2
=L 2 " Solcowr N \— ol 2
— = o pra = Bls 3
k=] ~O O O = © N o_albge
Hgv—cgoog gi r':“t::\‘ooou;o% g
5 w wZ o
o] IS OOOOOO§ g 4 N ':‘%D-
& ®lolooocoo Wo o ©©af
Left Thru Right Peds
170| 2879 276 2
0 2 0 0
2 70 9 0
0 0 0 0
0 0 0 0
172| 2951 285 2
9/29/2022 07:00 AM
8312 | 3327} | 6639 9/29/2022 05:45 PM
72 81 153
Cars
8 8 8 Buses
Trucks
3586 3410 6796 Bicycles on Road
Out In Total Peds

KYB81 _Praston Hwy,
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Cummins Consulting Services, LLC

swcummins@ccsdata.com 859-361-2589
"2022 ... Data Collection simplified"

File Name : 1 KY61 Preston_Hwy at Mud_Lane_ 09-29-2022
Site Code : Thursday
Start Date : 9/29/2022

Page No :3
KY61 - Preston Hwy Mt Washington Road KY61 - Preston Hwy Mud Lane
From North From East From South From West
Start Time | Left \ Thru \ Right \ Peds \ App.Total | Left \ Thru \ Right \ Peds \ App.Total | Left \ Thru \ Right \ Peds \ App.Total |  Left \ Thru \ Right \ Peds \ App. Total | Int. Total
Peak Hour Analysis From 07:00 AM to 11:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM
07:15 AM 33 98 41 0 172 8 13 104 0 125 8 238 9 0 255 91 7 1 0 99 651
07:30 AM 28 92 51 0 171 20 19 114 0 153 5 208 6 0 219 80 11 11 0 102 645
07:45 AM 39 121 53 0 213 10 15 76 0 101 9 212 8 0 229 58 6 1 0 65 608
08:00 AM 39 129 44 0 212 20 27 86 0 133 2 153 8 0 163 79 7 2 0 88 596
Total Volume | 139 440 189 0 768 58 74 380 0 512 24 811 31 0 866 | 308 31 15 0 354 | 2500
% App. Total | 18.1 57.3 246 0 113 145 742 0 28 936 36 0 87 88 42 0
PHF | .891 .853 .892 .000 .901 | .725 .685 .833 .000 .837 | .667 .852 .861 .000 .849 | .846 .705 .341 .000 .868 .960
Cars 134 423 178 0 735 54 72 374 0 500 24 788 27 0 839 305 28 15 0 348 2422
% Cars | 96.4 96.1 94.2 0 95.7| 93.1 973 984 0 97.7 100 97.2 87.1 0 96.9| 99.0 90.3 100 0 98.3 96.9
Buses 1 1 0 0 2 0 0 2 0 2 0 1 0 0 1 1 1 0 0 2 7
% Buses 0.7 0.2 0 0 0.3 0 0 0.5 0 0.4 0 0.1 0 0 0.1 0.3 3.2 0 0 0.6 0.3
Trucks 4 16 11 0 31 4 2 4 0 10 0 22 4 0 26 2 2 0 0 4 71
% Trucks 29 36 58 0 40| 69 27 1.1 0 2.0 0 27 129 0 30| 06 65 0 0 1.1 2.8
Bicycles on Road
% Bicycles on Road 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Peds 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Peds 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
KY61 - Preston Hwy
Out In Total
1467 735 2202
4 2 6
28 31 59
0 0 0
0 0 0
1499 768 2267
178| 423| 134 0
0 1 1 0
11 16 4 0
0 0 0 0
0 0 0 0
189 440[ 139 0
?_i?ht Thru Left Peds
B P T i e R R P
0 N O o[ 5 North . Plooon© "é'
o E— «—3 %
Egﬁ(\‘?oo% = Peak clloonon o u15§
E feceegs Hour I Nloobn3| &
= 'fz”i f% 3 g by
Y omoon Data Doonsob 5
3 NI & cooooo,, - o 8
b ® y N 2 o
o ?lolooocoo WO OO~
Left Thru Right Peds
24| 788 27 0
0 1 0 0
0 22 4 0
0 0 0 0
0 0 0 0
24| 811 31 0
292 539 1331 Peak Hour Begins at 07:15 AM
1 1 2 Cars
20 26 46 Buses
0 0 0 Trucks
0 0 0 :
513 866] | 1379 Egggles on Road
Out In Total
KY61 - Preston Hwy,
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Cummins Consulting Services, LLC

swcummins@ccsdata.com 859-361-2589
"2022 ... Data Collection simplified"

File Name : 1 KY61 Preston_Hwy at Mud_Lane_ 09-29-2022
Site Code : Thursday
Start Date : 9/29/2022

Page No :4
KY61 - Preston Hwy Mt Washington Road KY61 - Preston Hwy Mud Lane
From North From East From South From West
Start Time | Left [ Thru [ Right [ Peds [ app.Total | Left | Thru [ Right | Peds | App.Total | Left | Thru | Right | Peds | app. o | Left [ Thru | Right | Peds | App.Total | Int. Total ]
Peak Hour Analysis From 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM
04:45PM | 122 295 139 0 556 15 38 54 0 107 15 183 30 0 228 74 38 14 0 126 | 1017
05:.00PM | 114 246 121 0 481 24 40 94 0 158 14 158 29 0 201 84 56 13 0 153 993
05:15PM | 107 286 149 0 542 25 21 71 0 117 15 188 23 1 227 78 46 11 0 135 | 1021
05:30PM | 119 254 154 0 527 18 42 79 0 139 11 168 29 0 208 90 56 13 0 159 | 1033
Total Volume | 462 1081 563 0 2106 82 141 298 0 521 55 697 111 1 864 | 326 196 51 0 573 | 4064
% App. Total | 21.9 513 26.7 0 157 271 572 0 6.4 807 128 0.1 56.9 342 89 0
PHF | 947 916 .914 .000 947 | 820 .839 .793 .000 .824 | 917 927 925 .250 947 | 906 .875 911 .000 .901 .984
Cars | 462 1067
% Cars | 100 98.7 99.3 0 99.1| 100 100 98.0 0 988|964 989 99.1 100 98.7]99.1 100 100 0 995 | 99.1
Buses 0 1 0 0 1 0 0 1 0 1 0 1 0 0 1 1 0 0 0 1 4
% Buses 0 01 0 0 0.0 0 0 03 0 0.2 0 01 0 0 01| 03 0 0 0 0.2 0.1
Trucks 0 13 4 0 17 0 0 5 0 5 2 7 1 0 10 2 0 0 0 2 34
% Trucks 0 12 07 0 0.8 0 o 17 0 1.0 36 1.0 09 0 12| 0.6 0 0 0 0.3 0.8
Bicycles on Road 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Road 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Peds 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Peds 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
KY61 - Preston Hwy
Out In Total
1304 | 2088| | 3392
3 1 4
14 17 31
0 0 0
0 0 0
1321 2106] | 3427
559 1067| 462 0
0 1 0 0
4] 13 0 0
0 0 0 0
0 0 0 0
563] 1081] 462 0
?_i?ht Thru Left Peds
(—GMHOOOON mHNOO(Dt ;_U
B E R 7 - NV
goocoog, North . ©oor o gé)
[ — =1 - & “—=k - »
s<fE77 R S Peak SBlococo?| | | ol 3]
E neeceems Hour = l’goomn—\aj‘%
E#mo«:oom 3‘?1 Data r:r%oc:oo% 3
8 ﬁ ~| [eNeNoNoNollal 8 o Ny S § g
g §<:>O<:>OOO 800@.-099—’
Left Thru Right Peds
53] 689] 110 1
0 1 0 0
2 7 1 0
0 0 0 0
0 0 0 0
55| 697] 111 1
Peak Hour Begins at 04:45 PM
1200 853 2053
1 1 2 Cars
18’ 18 23 Buses
Trucks
0 0 0 Bicycl Road
1214 864] | 2078 Page > onoa
Out In Total
KY61 - Preston Hwy,
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3902 Mud Lane Apartments
Traffic Impact Study

APPENDIX C: TRIP GENERATION DATA
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3902 Mud Lane Apartments
Traffic Impact Study

ITE Land Use Code 221 Multi Family Housing (AM Peak)

Data Plot and Equation DATA STATISTICS
Land Use:
Multfamay Housing (M
Transit (221) Click fi

Independent Variable:
Drwieling Units
00 Time Period:
ay
k& Hour of Adjac=
Onz Hour Between 7 and @ a.m.

areet Traffic

> Setting/Location:
General Urban/Suburban

200 N
Trip Type:

“ehicke

Number of Studies:

an

T = Trip Ends

Avg. Num. of Dwelling Units:
173

100 ---
Average Rate:

0.37

Range of Rates:
0.15 - 0.53

Standard Deviation:
1] 100 200 300 =00 500 0.00

X = Number of Dwelling Units Fitted Curve Equation:
T=0.440- 1781

R

0.1

X Study Site ——— Fitted Curve - - - Average Rate Directional Distribution:

Reset Zoom ] [ Restore

entering exiting

Caleulated Trip Ends:

Use the mouse wheel to Zoom Qut or Zoom In.
Hover the mouse pointer on data points to view X and T values.

ITE Land Use Code 221 Multi Family Housing (PM Peak)

Data Plot and Equation DATA STATISTICS
Land Use:
Multifarily Houging (M
Transit (221) CI

Independent Variable:
200 Dweling

Time Period:
day
Hour of Adjacen

et Traffic
ur Between 4 and 8 p.m.

150
Setting/Location:

General Urban/Suburban

Trip Type:

Wehicks

Number of Studies:
o

Avg. Num. of Dwelling Units:

T = Trip Ends

30 Average Rate:

0.38
Range of Rates:
0.18-0.57

Standard Deviation:
0 100 200 300 <00 500 008
X = Number of Dwelling Units Fitted Curve Equation:
T=0.390) +0.34
R%
0.8
¥ Study Site ———— Fitted Curve --- Averzge Rate e e | D= e

Reset Zoom ] [ Restore

exting

Calculated Trip Ends:

Use the mouse wheel to Zoom Out or Zoom In.
Haowver the mouse painter on data points to view X and T values.
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3902 Mud Lane Apartments
Traffic Impact Study

APPENDIX D: TRAFFIC FORECASTING
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3902 Mud Lane Apartments
Traffic Impact Study

Mud Lane Traffic Forecast

TIS Simplified Traffic Forecast

Number
Tt aom o
Counts 4
o':(i';':g 2023
Design Growth
Yea?' s Rate 2.58%
Years
Back 15
KYTC Traffic Count KYTC Traffic Count KYTC Traffic Count
Station #1 Station #2 Station #3
STAID 056283 STAID  XXXXXX STAID  XXXXXX
Year | AADT ey ey
2022
2021
2020
2019 11937
2018
2017
2016 13081
2015
2014
2013 11609
Year AADT
2012
2011
2010 9090
2009
2008
2007 13500
2006
2005
2004 8910
2003
Year AADT
2002
2001 7360
18
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3902 Mud Lane Apartments

Traffic Impact Study

[ Print || Download Station Details |

Historical Traffic Volume Summary

Mud Lane Historic Traffic Volumes

Station Details: MWewest Count:
Sta ID: 056283 Begin MP. |0 AADT: 11937
Sta Type: Full Coverage Begin Desc: |KY 61 (PRESTON HIGHWAY )| |Year 2019
Map: Maplt End Mp: 2.0550 % Single:

District: 5 End Desc:  |KY 1450 (BELUE LICK ROAD) % Combo:
County: Jefferson Impact Year: K Factor: (10.90
Route: 056-CR-1003M -000| |Year Added: D Factor: |56
Route Desc: |MUD LN

Definitions:

Sta. ID - Three digit county number + station number
MP - milepaoint
Impact Year — year of significant change to traffic pattern within station segment
AADT - Annual Average Daily Traffic — the annualized average 24-hour volume of vehicles on a segment of readway
% Single — single unit truck volume as a percentage of the AADT

% Combo — combination truck volume as a percentage of the AADT

K Factor — peak hour volume as a percentage of the AADT

D Factor — percentage of peak hour volume flowing in the peak direction

Year AADT| Year [AADT | Year AADT
2022 2012 2002

2021 20M 2001|7360
2020 2010|9050 (2000
2019{11937) 2009 1999
2013 2008 1998/
2017 2007 |13500( 1997
2016(13081) 2006 1996
2015 2005 1995
2014 2004|3910 (1994
2013{11609) 2003 1993

14000

12000

10000

800D

6000

4000

2000

0

1991 1996
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3902 Mud Lane Apartments
Traffic Impact Study

Preston Hwy Traffic Forecast

& TIS Simplified Traffic Forecast

Count Number
Year 2022 of
Counts 1"
s a3
Design Growth
Ye;: 2043 mote | 0-36%
Years
Back 15
KYTC Traffic Count KYTC Traffic Count KYTC Traffic Count
Station #1 Station #2 Station #3
STAID 056283 STAID XXXXXX STAID XXXXXX
Year | AADT e e
2022
2021 20507
2020 19005
2019 21190
2018 20672
2017 21183
2016| 21937
2015 21659
2014| 22654
2013| 22275
Year AADT
2012
2011
2010
2009 18000
2008 23100
2007 23400
2006/ 24000
2005/ 21300
2004| 23600
2003| 24000
Year AADT
2002| 23600
2001 23900
2000 23500
1999 22700
1998 19900
1997 20400
1996 19700
1995 18600
1994 19500 1994 1994
1993 10100 1993 1993
20
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3902 Mud Lane Apartments
Traffic Impact Study

Preston Highway Historic Traffic Volumes

[ Print || Download Station Details |
Historical Traffic Volume Summary

Station Details: Newest Count:
Sta ID: 056P84 Begin MP: |0 AADT: 20507
Sta Type:  |Permanent (ATR) | |Begin Desc: |BULLITT COUNTY LINE| |Year: 2021
Map: Maplt End Mp: 0.6480 % Single:
District: 5 End Desc: |KY 2053/MUD LANE % Combo:
County: Jefferson Impact Year: K Factor: |10.20
Route: 056-KY-0061 -000| |Year Added: | 1966 D Factor: |53
Route Desc: |[PRESTON HWY

Definitions:

Sta. ID - Three digit county number + station number

MP - milepoint

Impact Year — year of significant change to traffic pattern within station segment

AADT - Annual Average Daily Traffic — the annualized average 24-hour volume of vehicles on a segment of roadway
% Single — single unit truck volume as a percentage of the AADT

% Combo — combination truck volume as a percentage of the AADT

K Factor — peak hour volume as a percentage of the AADT

D Factor — percentage of peak hour volume flowing in the peak direction

Year AADT |Year AADT | Year| AADT

2022 2012 2002(23600
2021|20507|(2011 2001/23900
2020(19005|2010 2000{23500

2019|21190|(2009|18000| 1999|22700
2018|20672|(2008|23100| 1998| 19900
2017|21183|(2007|23400|/1997|20400
2016|21937|(2006|24000|/1996| 19700
2015|21659|(2005|21300|/1995| 18600
2014|22654|(2004|23600| 1994/ 19500
2013|22275|(2003|24000|1993| 10100

2001 2006 201 2016 2021

21
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3902 Mud Lane Apartments
Traffic Impact Study

APPENDIX E: CAPACITY ANALYSIS OUTPUT

23
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HCM Unsignalized Intersection Capacity Analysis

1: Blue Lick Road & Mud Lane 10/07/2022
"SR BV

Movement WBL WBR NBT NBR SBL  SBT

Lane Configurations L Ts iy

Traffic Volume (veh/h) 31 69 112 37 99 157

Future Volume (Veh/h) 31 69 112 37 99 157

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 34 75 122 40 108 171

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 529 142 162

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 529 142 162

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 93 92 92

cM capacity (veh/h) 471 906 1417

Direction, Lane # WB1 NB1 SB1

Volume Total 109 162 279

Volume Left 34 0 108

Volume Right 75 40 0

cSH 703 1700 1417

Volume to Capacity 015 010 0.08

Queue Length 95th (ft) 14 0 6

Control Delay (s) 1.1 0.0 34

Lane LOS B A

Approach Delay (s) 1.1 0.0 34

Approach LOS B

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 37.8% ICU Level of Service

Analysis Period (min)

15

Mud Lane Residential 10/07/2022 No Build 2023 AM Peak
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HCM Signalized Intersection Capacity Analysis

5: Mud Lane & Preston Hwy 10/07/2022
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % iy ul iy ul LI ul LI ul
Traffic Volume (vph) 316 32 15 58 76 380 25 788 27 139 440 194
Future Volume (vph) 316 32 15 58 76 380 25 788 27 139 440 194
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 45 45 45 45 45 45 45 45 45 45 45
Lane Util. Factor 095 095 1.00 1.00 100 1.00 095 100 1.00 095 1.00
Frt 1.00 100 0.85 100 085 100 100 08 100 100 0.85
Flt Protected 095 09  1.00 098 100 095 100 100 095 1.00 1.00
Satd. Flow (prot) 1681 1700 1583 1823 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 095 09  1.00 098 100 095 1.00 100 095 1.00 1.00
Satd. Flow (perm) 1681 1700 1583 1823 1583 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 092 092 092 092 092 092 09 092 092 092 092 092
Adj. Flow (vph) 343 35 16 63 83 413 27 857 29 151 478 211
RTOR Reduction (vph) 0 0 14 0 0 181 0 0 17 0 0 107
Lane Group Flow (vph) 189 189 2 0 146 232 27 857 12 151 478 104
Turn Type Split NA Perm  Split NA Perm Prot NA Perm Prot NA  Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 182 182 182 224 224 38 493 493 147 602 602
Effective Green, g (s) 182 182 182 24 224 38 493 493 147 602 602
Actuated g/C Ratio 015 015 0.5 018 018 003 040 040 012 049 049
Clearance Time (s) 4.5 45 45 45 45 45 45 45 45 45 45
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 249 252 234 333 289 54 1423 636 212 1737 77
v/s Ratio Prot c0.11 0.1 0.08 0.02 c0.24 c0.09  0.14
v/s Ratio Perm 0.00 c0.15 0.01 0.07
v/c Ratio 076 075 0.01 044 080 050 060 002 071 028 0.13
Uniform Delay, d1 501 500 445 445 480 585 289 221 519 184 170
Progression Factor 1.00 1.00 1.00 100 100 1.00 100 100 100 100 1.00
Incremental Delay, d2 125 118 0.0 09 149 7.1 1.9 0.1 10.8 0.4 0.4
Delay (s) 62.6 618 445 454 629 656 308 221 627 188 173
Level of Service E E D D E E C C E B B
Approach Delay (s) 61.5 58.3 31.6 26.3
Approach LOS E E C C
Intersection Summary
HCM 2000 Control Delay 39.8 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 122.6 Sum of lost time (s) 18.0
Intersection Capacity Utilization 66.2% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

Mud Lane Residential 10/07/2022 No Build 2023 AM Peak
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HCM Unsignalized Intersection Capacity Analysis

8: Access 1 & Mud Lane 10/07/2022
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts (-T L

Traffic Volume (veh/h) 0 0 0 0 0 0

Future Volume (Veh/h) 0 0 0 0 0 0

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 0 0 0 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 760

pX, platoon unblocked

vC, conflicting volume 0 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 0 0

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 100

cM capacity (veh/h) 1623 1023 1085

Direction, Lane # EB1 WB1 NB1

Volume Total 0 0 0

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1700 1700

Volume to Capacity 000 000 0.0

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 0.0% ICU Level of Service

Analysis Period (min) 15

Mud Lane Residential 10/07/2022 No Build 2023 AM Peak
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HCM Unsignalized Intersection Capacity Analysis

10: Access 2 & Mud Lane 10/07/2022
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts (-T L

Traffic Volume (veh/h) 0 0 0 0 0 0

Future Volume (Veh/h) 0 0 0 0 0 0

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 0 0 0 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 682

pX, platoon unblocked

vC, conflicting volume 0 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 0 0

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 100

cM capacity (veh/h) 1623 1023 1085

Direction, Lane # EB1 WB1 NB1

Volume Total 0 0 0

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1700 1700

Volume to Capacity 000 000 0.0

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 0.0% ICU Level of Service

Analysis Period (min) 15

Mud Lane Residential 10/07/2022 No Build 2023 AM Peak
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HCM Unsignalized Intersection Capacity Analysis

1: Blue Lick Road & Mud Lane 10/07/2022
"SR BV

Movement WBL WBR NBT NBR SBL  SBT

Lane Configurations L Ts iy

Traffic Volume (veh/h) 71 258 239 103 251 256

Future Volume (Veh/h) 7 258 239 103 251 256

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 77 280 260 112 273 278

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1140 316 372

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1140 316 372

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 59 61 77

cM capacity (veh/h) 171 724 1186

Direction, Lane # WB1 NB1 SB1

Volume Total 357 372 551

Volume Left 77 0 273

Volume Right 280 112 0

cSH 427 1700 1186

Volume to Capacity 084 022 023

Queue Length 95th (ft) 200 0 22

Control Delay (s) 44.0 0.0 5.7

Lane LOS E A

Approach Delay (s) 44.0 0.0 5.7

Approach LOS E

Intersection Summary

Average Delay 14.7

Intersection Capacity Utilization 76.1% ICU Level of Service

Analysis Period (min) 15

Mud Lane Residential 10/07/2022 No Build 2023 PM Peak
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HCM Signalized Intersection Capacity Analysis

5: Mud Lane & Preston Hwy 10/07/2022
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % iy ul iy ul LI ul LI ul
Traffic Volume (vph) 334 201 52 82 145 298 54 689 110 462 1081 577
Future Volume (vph) 334 201 52 82 145 298 54 689 110 462 1081 577
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 095 095 1.00 1.00 100 100 095 100 100 095 1.00
Frt 1.00 100 085 1.00 08 100 100 08 100 100 085
Flt Protected 095 099 1.00 098 100 09 100 100 09 100 1.00
Satd. Flow (prot) 1681 1747 1583 1830 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 095 099 1.00 098 100 09 100 100 09 100 1.00
Satd. Flow (perm) 1681 1747 1583 1830 1583 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 092 092 092 092 09 09 092 09 092 092 092 092
Adj. Flow (vph) 363 218 57 89 158 324 59 749 120 502 1175 627
RTOR Reduction (vph) 0 0 47 0 0 277 0 0 88 0 0 277
Lane Group Flow (vph) 287 294 10 0 247 47 59 749 32 502 1175 350
Turn Type Split NA Perm  Split NA Perm Prot NA Perm Prot NA  Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 250 250 250 201 20.1 7.7 345 345 409 677 677
Effective Green, g (s) 250 250 250 201 201 7.7 345 345 409 677 677
Actuated g/C Ratio 018 018 0.18 015 015 006 025 025 030 049 049
Clearance Time (s) 4.5 45 45 45 45 45 45 45 45 45 45
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 303 315 285 265 229 98 881 394 522 1729 773
v/s Ratio Prot c0.17 047 c0.13 0.03 ¢0.21 c0.28  0.33
v/s Ratio Perm 0.01 0.03 0.02 0.22
v/c Ratio 095 093 0.04 093 021 060 08 008 09 068 045
Uniform Delay, d1 56.1 559  46.8 585 522 639 495 399 480 271 232
Progression Factor 1.00 1.00 1.00 1.00 100 100 1.00 100 100 1.00 1.00
Incremental Delay, d2 374 335 0.1 37.3 04 100 1041 04 297 22 1.9
Delay (s) 935 895 469 9.8 526 739 596 403 778 293 252
Level of Service F F D F D E E D E C C
Approach Delay (s) 87.5 71.3 58.0 38.7
Approach LOS F E E D
Intersection Summary
HCM 2000 Control Delay 53.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 138.5 Sum of lost time (s) 18.0
Intersection Capacity Utilization 86.3% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

Mud Lane Residential 10/07/2022 No Build 2023 PM Peak
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HCM Unsignalized Intersection Capacity Analysis

8: Access 1 & Mud Lane 10/07/2022
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts (-T L

Traffic Volume (veh/h) 0 0 0 0 0 0

Future Volume (Veh/h) 0 0 0 0 0 0

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 0 0 0 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 760

pX, platoon unblocked

vC, conflicting volume 0 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 0 0

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 100

cM capacity (veh/h) 1623 1023 1085

Direction, Lane # EB1 WB1 NB1

Volume Total 0 0 0

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1700 1700

Volume to Capacity 000 000 0.0

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 0.0% ICU Level of Service

Analysis Period (min) 15

Mud Lane Residential 10/07/2022 No Build 2023 PM Peak

Received by Planning & Design 10/24/2022

Planning & Design Services

Synchro 10 Report
Page 3

22-ZONE-0079



HCM Unsignalized Intersection Capacity Analysis

10: Access 2 & Mud Lane 10/07/2022
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts (-T L

Traffic Volume (veh/h) 0 0 0 0 0 0

Future Volume (Veh/h) 0 0 0 0 0 0

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 0 0 0 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 682

pX, platoon unblocked

vC, conflicting volume 0 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 0 0

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 100

cM capacity (veh/h) 1623 1023 1085

Direction, Lane # EB1 WB1 NB1

Volume Total 0 0 0

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1700 1700

Volume to Capacity 000 000 0.0

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 0.0% ICU Level of Service

Analysis Period (min) 15

Mud Lane Residential 10/07/2022 No Build 2023 PM Peak
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HCM Unsignalized Intersection Capacity Analysis

1: Blue Lick Road & Mud Lane 10/07/2022
"SR BV

Movement WBL WBR NBT NBR SBL  SBT

Lane Configurations L Ts iy

Traffic Volume (veh/h) 38 84 136 45 121 191

Future Volume (Veh/h) 38 84 136 45 121 191

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 41 91 148 49 132 208

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 644 172 197

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 644 172 197

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 90 90 90

cM capacity (veh/h) 395 871 1376

Direction, Lane # WB1 NB1 SB1

Volume Total 132 197 340

Volume Left 41 0 132

Volume Right 91 49 0

cSH 634 1700 1376

Volume to Capacity 0.21 012  0.10

Queue Length 95th (ft) 19 0 8

Control Delay (s) 12.2 0.0 3.6

Lane LOS B A

Approach Delay (s) 12.2 0.0 3.6

Approach LOS B

Intersection Summary

Average Delay 4.2

Intersection Capacity Utilization 43.9% ICU Level of Service

Analysis Period (min)

15

Mud Lane Residential 10/07/2022 No Build 2033 AM Peak
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HCM Signalized Intersection Capacity Analysis

5: Mud Lane & Preston Hwy 10/07/2022
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % iy ul iy ul LI ul LI ul
Traffic Volume (vph) 385 39 19 58 93 380 30 788 27 139 440 236
Future Volume (vph) 385 39 19 58 93 380 30 788 27 139 440 236
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 095 095 1.00 1.00 100 100 095 100 100 095 1.00
Frt 1.00 100 085 1.00 08 100 100 08 100 100 085
Flt Protected 095 09  1.00 098 100 09 100 100 09 100 1.00
Satd. Flow (prot) 1681 1700 1583 1828 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 095 09  1.00 098 100 09 100 100 09 100 1.00
Satd. Flow (perm) 1681 1700 1583 1828 1583 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 092 092 092 092 09 09 092 09 092 092 092 092
Adj. Flow (vph) 418 42 21 63 101 413 33 857 29 151 478 257
RTOR Reduction (vph) 0 0 17 0 0 360 0 0 16 0 0 123
Lane Group Flow (vph) 230 230 4 0 164 53 33 857 13 151 478 134
Turn Type Split NA Perm  Split NA Perm Prot NA Perm Prot NA  Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 213 213 213 165 165 50 554 554 163 66.7 66.7
Effective Green, g (s) 213 213 213 165 165 50 554 554 163 66.7 66.7
Actuated g/C Ratio 017 047 047 013 013 004 043 043 013 052 052
Clearance Time (s) 4.5 45 45 45 45 45 45 45 45 45 45
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 280 284 264 236 204 69 1537 687 226 1851 828
v/s Ratio Prot c0.14 0.14 0.09 0.02 c0.24 0.09 0.14
v/s Ratio Perm 0.00 0.03 0.01 0.08
v/c Ratio 082 081 0.01 069 026 048 05 002 067 026 0.16
Uniform Delay, d1 51.3 511 443 531 500 600 269 205 530 168 158
Progression Factor 1.00 1.00 1.00 1.00 100 100 1.00 100 100 1.00 1.00
Incremental Delay, d2 173 155 0.0 8.6 0.7 5.1 1.5 0.0 7.3 0.3 0.4
Delay (s) 68.6  66.7 443 617 507 651 284 206 603 171 16.3
Level of Service E E D E D E C C E B B
Approach Delay (s) 66.6 53.8 29.4 24.2
Approach LOS E D C C
Intersection Summary
HCM 2000 Control Delay 39.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 127.5 Sum of lost time (s) 18.0
Intersection Capacity Utilization 68.3% ICU Level of Service C

Analysis Period (min) 15
¢ Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

8: Access 1 & Mud Lane 10/07/2022
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts (-T L

Traffic Volume (veh/h) 0 0 0 0 0 0

Future Volume (Veh/h) 0 0 0 0 0 0

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 0 0 0 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 760

pX, platoon unblocked

vC, conflicting volume 0 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 0 0

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 100

cM capacity (veh/h) 1623 1023 1085

Direction, Lane # EB1 WB1 NB1

Volume Total 0 0 0

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1700 1700

Volume to Capacity 000 000 0.0

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 0.0% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

10: Access 2 & Mud Lane 10/07/2022
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts (-T L

Traffic Volume (veh/h) 0 0 0 0 0 0

Future Volume (Veh/h) 0 0 0 0 0 0

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 0 0 0 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 682

pX, platoon unblocked

vC, conflicting volume 0 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 0 0

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 100

cM capacity (veh/h) 1623 1023 1085

Direction, Lane # EB1 WB1 NB1

Volume Total 0 0 0

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1700 1700

Volume to Capacity 000 000 0.0

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 0.0% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

1: Blue Lick Road & Mud Lane 10/07/2022
"SR BV

Movement WBL WBR NBT NBR SBL  SBT

Lane Configurations L Ts iy

Traffic Volume (veh/h) 86 315 291 125 306 313

Future Volume (Veh/h) 86 315 291 125 306 313

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 93 342 316 136 333 340

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1390 384 452

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1390 384 452

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 15 48 70

cM capacity (veh/h) 110 664 1109

Direction, Lane # WB1 NB1 SB1

Volume Total 435 452 673

Volume Left 93 0 333

Volume Right 342 136 0

cSH 319 1700 1109

Volume to Capacity 136 027 030

Queue Length 95th (ft) 548 0 32

Control Delay (s) 2145 0.0 6.6

Lane LOS F A

Approach Delay (s) 2145 0.0 6.6

Approach LOS F

Intersection Summary

Average Delay 62.6

Intersection Capacity Utilization 90.5% ICU Level of Service

Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

5: Mud Lane & Preston Hwy 10/07/2022
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % iy ul iy ul LI ul LI ul
Traffic Volume (vph) 408 245 64 82 176 298 66 689 110 462 1081 704
Future Volume (vph) 408 245 64 82 176 298 66 689 110 462 1081 704
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 095 095 1.00 1.00 100 100 095 100 100 095 1.00
Frt 1.00 100 085 1.00 08 100 100 08 100 100 085
Flt Protected 095 099 1.00 098 100 09 100 100 09 100 1.00
Satd. Flow (prot) 1681 1747 1583 1834 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 095 099 1.00 098 100 09 100 100 09 100 1.00
Satd. Flow (perm) 1681 1747 1583 1834 1583 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 092 092 092 092 09 09 092 09 092 092 092 092
Adj. Flow (vph) 443 266 70 89 191 324 72 749 120 502 1175 765
RTOR Reduction (vph) 0 0 55 0 0 274 0 0 91 0 0 349
Lane Group Flow (vph) 350 359 15 0 280 50 72 749 29 502 1175 416
Turn Type Split NA Perm  Split NA Perm Prot NA Perm Prot NA  Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 295 295 295 215 215 85 315 315 395 625 625
Effective Green, g (s) 295 295 295 215 215 85 315 35 395 625 625
Actuated g/C Ratio 021 021 021 015 015 006 022 022 028 045 045
Clearance Time (s) 4.5 45 45 45 45 45 45 45 45 45 45
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 354 368 333 281 243 107 796 356 499 1579 706
v/s Ratio Prot c0.21 0.21 c0.15 0.04 ¢0.21 c0.28  0.33
v/s Ratio Perm 0.01 0.03 0.02 0.26
v/c Ratio 099 098 0.04 1.00 020 067 094 008 101 074 059
Uniform Delay, d1 551 549 440 592 518 644 533 428 502 321 2941
Progression Factor 1.00 1.00 1.00 1.00 100 100 1.00 100 100 1.00 1.00
Incremental Delay, d2 443  40.0 0.1 52.4 04 154 204 05 4138 3.2 3.6
Delay (s) 994 949 441 1116 522 798 737 433 920 353 327
Level of Service F F D F D E E D F D C
Approach Delay (s) 92.4 79.7 70.3 46.2
Approach LOS F E E D
Intersection Summary
HCM 2000 Control Delay 62.7 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 91.2% ICU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

8: Access 1 & Mud Lane 10/07/2022
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts (-T L

Traffic Volume (veh/h) 0 0 0 0 0 0

Future Volume (Veh/h) 0 0 0 0 0 0

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 0 0 0 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 760

pX, platoon unblocked

vC, conflicting volume 0 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 0 0

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 100

cM capacity (veh/h) 1623 1023 1085

Direction, Lane # EB1 WB1 NB1

Volume Total 0 0 0

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1700 1700

Volume to Capacity 000 000 0.0

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 0.0% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

10: Access 2 & Mud Lane 10/07/2022
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts (-T L

Traffic Volume (veh/h) 0 0 0 0 0 0

Future Volume (Veh/h) 0 0 0 0 0 0

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 0 0 0 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 682

pX, platoon unblocked

vC, conflicting volume 0 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 0 0

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 100

cM capacity (veh/h) 1623 1023 1085

Direction, Lane # EB1 WB1 NB1

Volume Total 0 0 0

Volume Left 0 0 0

Volume Right 0 0 0

cSH 1700 1700 1700

Volume to Capacity 000 000 0.0

Queue Length 95th (ft) 0 0 0

Control Delay (s) 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 0.0% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

1: Blue Lick Road & Mud Lane 10/07/2022
"SR BV

Movement WBL WBR NBT NBR SBL  SBT

Lane Configurations L Ts iy

Traffic Volume (veh/h) 36 79 112 38 102 157

Future Volume (Veh/h) 36 79 112 38 102 157

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 39 86 122 41 111 171

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 536 142 163

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 536 142 163

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 92 90 92

cM capacity (veh/h) 466 905 1416

Direction, Lane # WB1 NB1 SB1

Volume Total 125 163 282

Volume Left 39 0 1M1

Volume Right 86 41 0

cSH 700 1700 1416

Volume to Capacity 018 010 0.08

Queue Length 95th (ft) 16 0 6

Control Delay (s) 11.3 0.0 35

Lane LOS B A

Approach Delay (s) 11.3 0.0 35

Approach LOS B

Intersection Summary

Average Delay 4.2

Intersection Capacity Utilization 39.0% ICU Level of Service

Analysis Period (min)

15
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HCM Signalized Intersection Capacity Analysis

5: Mud Lane & Preston Hwy 10/07/2022
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % iy ul iy ul LI ul LI ul
Traffic Volume (vph) 369 37 18 58 81 380 27 788 27 139 440 206
Future Volume (vph) 369 37 18 58 81 380 27 788 27 139 440 206
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 45 45 45 45 45 45 45 45 45 45 45
Lane Util. Factor 095 095 1.00 1.00 100 1.00 095 100 1.00 095 1.00
Frt 1.00 100 0.85 100 085 100 100 08 100 100 0.85
Flt Protected 095 09  1.00 098 100 095 100 100 095 1.00 1.00
Satd. Flow (prot) 1681 1700 1583 1825 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 095 09  1.00 098 100 095 1.00 100 095 1.00 1.00
Satd. Flow (perm) 1681 1700 1583 1825 1583 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 092 092 092 092 092 092 09 092 092 092 092 092
Adj. Flow (vph) 401 40 20 63 88 413 29 857 29 151 478 224
RTOR Reduction (vph) 0 0 17 0 0 175 0 0 18 0 0 118
Lane Group Flow (vph) 221 220 3 0 151 238 29 857 11 151 478 106
Turn Type Split NA Perm  Split NA Perm Prot NA Perm Prot NA  Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 204 204 204 228 228 38 472 472 148 582 582
Effective Green, g (s) 204 204 204 28 228 38 472 472 148 582 582
Actuated g/C Ratio 017 017 047 019 019 003 038 038 012 047 047
Clearance Time (s) 4.5 45 45 45 45 45 45 45 45 45 45
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 278 281 262 337 292 54 1355 606 212 1671 747
v/s Ratio Prot c0.13  0.13 0.08 0.02 c0.24 c0.09  0.14
v/s Ratio Perm 0.00 c0.15 0.01 0.07
v/c Ratio 079 078 0.01 045 081 054 063 002 071 029 0.14
Uniform Delay, d1 494 493 430 446 482 588 309 236 522 198 184
Progression Factor 1.00 1.00 1.00 100 100 1.00 100 100 100 100 1.00
Incremental Delay, d2 145 133 0.0 1.0 158 9.9 23 0.1 10.8 0.4 0.4
Delay (s) 63.8 625 430 456 640 687 332 237 629 203 188
Level of Service E E D D E E C C E C B
Approach Delay (s) 62.3 59.1 34.0 274
Approach LOS E E C C
Intersection Summary
HCM 2000 Control Delay 41.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 123.2 Sum of lost time (s) 18.0
Intersection Capacity Utilization 67.8% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

8: Access 1 & Mud Lane 10/07/2022
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts (-T L

Traffic Volume (veh/h) 136 5 0 100 15 0

Future Volume (Veh/h) 136 5 0 100 15 0

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 148 5 0 109 16 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 760

pX, platoon unblocked

vC, conflicting volume 153 260 150

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 153 260 150

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 98 100

cM capacity (veh/h) 1428 729 896

Direction, Lane # EB1 WB1 NB1

Volume Total 153 109 16

Volume Left 0 0 16

Volume Right 5 0 0

cSH 1700 1428 729

Volume to Capacity 009 000 0.2

Queue Length 95th (ft) 0 0 2

Control Delay (s) 0.0 00 100

Lane LOS B

Approach Delay (s) 0.0 00 100

Approach LOS B

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 17.5% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

10: Access 2 & Mud Lane 10/07/2022
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts (-T L

Traffic Volume (veh/h) 136 0 18 100 0 61

Future Volume (Veh/h) 136 0 18 100 0 61

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 148 0 20 109 0 66

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 682

pX, platoon unblocked

vC, conflicting volume 148 297 148

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 148 297 148

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 100 93

cM capacity (veh/h) 1434 685 899

Direction, Lane # EB1 WB1 NB1

Volume Total 148 129 66

Volume Left 0 20 0

Volume Right 0 0 66

cSH 1700 1434 899

Volume to Capacity 0.09  0.01 0.07

Queue Length 95th (ft) 0 1 6

Control Delay (s) 0.0 1.3 9.3

Lane LOS A A

Approach Delay (s) 0.0 1.3 9.3

Approach LOS A

Intersection Summary

Average Delay 2.3

Intersection Capacity Utilization 27.2% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

1: Blue Lick Road & Mud Lane 10/07/2022
"SR BV

Movement WBL WBR NBT NBR SBL  SBT

Lane Configurations L Ts iy

Traffic Volume (veh/h) 72 263 239 106 258 256

Future Volume (Veh/h) 72 263 239 106 258 256

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 78 286 260 115 280 278

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1156 318 375

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1156 318 375

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 53 60 76

cM capacity (veh/h) 166 723 1183

Direction, Lane # WB1 NB1 SB1

Volume Total 364 375 558

Volume Left 78 0 280

Volume Right 286 115 0

cSH 421 1700 1183

Volume to Capacity 087 022 024

Queue Length 95th (ft) 217 0 23

Control Delay (s) 48.5 0.0 5.8

Lane LOS E A

Approach Delay (s) 48.5 0.0 5.8

Approach LOS E

Intersection Summary

Average Delay 16.1

Intersection Capacity Utilization 77.0% ICU Level of Service

Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

5: Mud Lane & Preston Hwy 10/07/2022
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % iy ul iy ul LI ul LI ul
Traffic Volume (vph) 348 210 54 82 152 298 57 689 110 462 1081 606
Future Volume (vph) 348 210 54 82 152 298 57 689 110 462 1081 606
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 095 095 1.00 1.00 100 100 095 100 100 095 1.00
Frt 1.00 100 085 1.00 08 100 100 08 100 100 085
Flt Protected 095 099 1.00 098 100 09 100 100 09 100 1.00
Satd. Flow (prot) 1681 1747 1583 1831 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 095 099 1.00 098 100 09 100 100 09 100 1.00
Satd. Flow (perm) 1681 1747 1583 1831 1583 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 092 092 092 092 09 09 092 09 092 092 092 092
Adj. Flow (vph) 378 228 59 89 165 324 62 749 120 502 1175 659
RTOR Reduction (vph) 0 0 48 0 0 277 0 0 88 0 0 290
Lane Group Flow (vph) 299 307 11 0 254 47 62 749 32 502 1175 369
Turn Type Split NA Perm  Split NA Perm Prot NA Perm Prot NA  Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 260 260 260 204 204 79 344 344 407 672 672
Effective Green, g (s) 260 260 26.0 204 204 79 344 344 407 672 672
Actuated g/C Ratio 019 019 019 015 015 006 025 025 029 048 048
Clearance Time (s) 4.5 45 45 45 45 45 45 45 45 45 45
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 313 325 295 267 231 100 872 390 516 1704 762
v/s Ratio Prot c0.18  0.18 c0.14 0.04 ¢0.21 c0.28  0.33
v/s Ratio Perm 0.01 0.03 0.02 0.23
v/c Ratio 096 094 0.04 095 021 062 086 008 097 069 048
Uniform Delay, d1 56.2  56.0 46.5 591 524 643 502 404 489 281 244
Progression Factor 1.00 1.00 1.00 1.00 100 100 1.00 100 100 1.00 1.00
Incremental Delay, d2 38.7 353 0.1 41.7 04 109 107 04 325 2.3 22
Delay (s) 949 914 465 1008 529 753 610 408 814 304 266
Level of Service F F D F D E E D F C C
Approach Delay (s) 89.0 73.9 59.3 40.3
Approach LOS F E E D
Intersection Summary
HCM 2000 Control Delay 55.7 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 139.5 Sum of lost time (s) 18.0
Intersection Capacity Utilization 87.3% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

8: Access 1 & Mud Lane 10/07/2022
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts (-T L

Traffic Volume (veh/h) 354 9 0 329 6 0

Future Volume (Veh/h) 354 9 0 329 6 0

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 385 10 0 358 7 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 760

pX, platoon unblocked

vC, conflicting volume 395 748 390

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 395 748 390

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 98 100

cM capacity (veh/h) 1164 380 658

Direction, Lane # EB1 WB1 NB1

Volume Total 395 358 7

Volume Left 0 0 7

Volume Right 10 0 0

cSH 1700 1164 380

Volume to Capacity 023 000 0.02

Queue Length 95th (ft) 0 0 1

Control Delay (s) 0.0 00 147

Lane LOS B

Approach Delay (s) 0.0 00 147

Approach LOS B

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 29.2% ICU Level of Service

Analysis Period (min) 15

Mud Lane Residential 10/07/2022 Build 2023 PM Peak
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HCM Unsignalized Intersection Capacity Analysis

10: Access 2 & Mud Lane 10/07/2022
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts (-T L

Traffic Volume (veh/h) 354 0 39 329 0 25

Future Volume (Veh/h) 354 0 39 329 0 25

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 385 0 42 358 0 27

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 682

pX, platoon unblocked

vC, conflicting volume 385 827 385

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 385 827 385

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 96 100 96

cM capacity (veh/h) 1173 329 663

Direction, Lane # EB1 WB1 NB1

Volume Total 385 400 27

Volume Left 0 42 0

Volume Right 0 0 27

cSH 1700 1173 663

Volume to Capacity 023 004 0.04

Queue Length 95th (ft) 0 3 3

Control Delay (s) 0.0 12 107

Lane LOS A B

Approach Delay (s) 0.0 12 107

Approach LOS B

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 51.4% ICU Level of Service

Analysis Period (min) 15

Mud Lane Residential 10/07/2022 Build 2023 PM Peak
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HCM Unsignalized Intersection Capacity Analysis

1: Blue Lick Road & Mud Lane 10/07/2022
"SR BV

Movement WBL WBR NBT NBR SBL  SBT

Lane Configurations L Ts iy

Traffic Volume (veh/h) 43 94 136 46 124 191

Future Volume (Veh/h) 43 94 136 46 124 191

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 47 102 148 50 135 208

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 651 173 198

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 651 173 198

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 88 88 90

cM capacity (veh/h) 391 871 1375

Direction, Lane # WB1 NB1 SB1

Volume Total 149 198 343

Volume Left 47 0 135

Volume Right 102 50 0

cSH 627 1700 1375

Volume to Capacity 024 012 0.0

Queue Length 95th (ft) 23 0 8

Control Delay (s) 12.5 0.0 3.6

Lane LOS B A

Approach Delay (s) 12.5 0.0 3.6

Approach LOS B

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 45.0% ICU Level of Service

Analysis Period (min)

15
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HCM Signalized Intersection Capacity Analysis

5: Mud Lane & Preston Hwy 10/07/2022
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % iy ul iy ul LI ul LI ul
Traffic Volume (vph) 438 44 22 58 98 380 32 788 27 139 440 248
Future Volume (vph) 438 44 22 58 98 380 32 788 27 139 440 248
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 45 45 45 45 45 45 45 45 45 45 45
Lane Util. Factor 095 095 1.00 1.00 100 1.00 095 100 1.00 095 1.00
Frt 1.00 100 0.85 100 085 100 100 08 100 100 0.85
Flt Protected 095 09  1.00 098 100 095 100 100 095 1.00 1.00
Satd. Flow (prot) 1681 1700 1583 1829 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 095 09  1.00 098 100 095 1.00 100 095 1.00 1.00
Satd. Flow (perm) 1681 1700 1583 1829 1583 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 092 092 092 092 092 092 09 092 092 092 092 092
Adj. Flow (vph) 476 48 24 63 107 413 35 857 29 151 478 270
RTOR Reduction (vph) 0 0 19 0 0 159 0 0 19 0 0 149
Lane Group Flow (vph) 262 262 5 0 170 254 35 857 10 151 478 121
Turn Type Split NA Perm  Split NA Perm Prot NA Perm Prot NA  Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 239 239 239 244 244 38 456 456 148 566  56.6
Effective Green, g (s) 239 239 239 244 244 38 456 456 148 566 56.6
Actuated g/C Ratio 019 019 0.9 019 019 003 036 036 012 045 045
Clearance Time (s) 4.5 45 45 45 45 45 45 45 45 45 45
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 317 320 298 352 304 53 1273 569 206 1580 707
v/s Ratio Prot c0.16  0.15 0.09 0.02 c0.24 c0.09  0.14
v/s Ratio Perm 0.00 c0.16 0.01 0.08
v/c Ratio 083 082 0.2 048 084 066 067 002 073 030 017
Uniform Delay, d1 494 493 418 455 492 608 343 261 540 224 210
Progression Factor 1.00 1.00 1.00 100 100 1.00 100 100 100 100 1.00
Incremental Delay, d2 16.0 149 0.0 1.0 177 268 29 0.1 12.6 0.5 0.5
Delay (s) 654 643 418 466 669 876 371 262 667 229 215
Level of Service E E D D E F D C E C C
Approach Delay (s) 63.8 61.0 38.7 29.8
Approach LOS E E D C
Intersection Summary
HCM 2000 Control Delay 451 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 126.7 Sum of lost time (s) 18.0
Intersection Capacity Utilization 69.8% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

8: Access 1 & Mud Lane 10/07/2022
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts (-T L

Traffic Volume (veh/h) 166 5 0 122 15 0

Future Volume (Veh/h) 166 5 0 122 15 0

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 180 5 0 133 16 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 760

pX, platoon unblocked

vC, conflicting volume 185 316 182

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 185 316 182

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 98 100

cM capacity (veh/h) 1390 677 860

Direction, Lane # EB1 WB1 NB1

Volume Total 185 133 16

Volume Left 0 0 16

Volume Right 5 0 0

cSH 1700 1390 677

Volume to Capacity 0.11 000 0.02

Queue Length 95th (ft) 0 0 2

Control Delay (s) 0.0 00 104

Lane LOS B

Approach Delay (s) 0.0 00 104

Approach LOS B

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 19.0% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

10: Access 2 & Mud Lane 10/07/2022
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts (-T L

Traffic Volume (veh/h) 166 0 18 122 0 61

Future Volume (Veh/h) 166 0 18 122 0 61

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 180 0 20 133 0 66

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 682

pX, platoon unblocked

vC, conflicting volume 180 353 180

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 180 353 180

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 99 100 92

cM capacity (veh/h) 1396 635 863

Direction, Lane # EB1 WB1 NB1

Volume Total 180 153 66

Volume Left 0 20 0

Volume Right 0 0 66

cSH 1700 1396 863

Volume to Capacity 0.11 0.01 0.08

Queue Length 95th (ft) 0 1 6

Control Delay (s) 0.0 1.1 9.5

Lane LOS A A

Approach Delay (s) 0.0 1.1 9.5

Approach LOS A

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 29.9% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

1: Blue Lick Road & Mud Lane 10/07/2022
"SR BV

Movement WBL WBR NBT NBR SBL  SBT

Lane Configurations L Ts iy

Traffic Volume (veh/h) 87 320 291 128 313 313

Future Volume (Veh/h) 87 320 291 128 313 313

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 95 348 316 139 340 340

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1406 386 455

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1406 386 455

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 11 47 69

cM capacity (veh/h) 106 662 1106

Direction, Lane # WB1 NB1 SB1

Volume Total 443 455 680

Volume Left 95 0 340

Volume Right 348 139 0

cSH 312 1700 1106

Volume to Capacity 142 027 031

Queue Length 95th (ft) 586 0 33

Control Delay (s) 238.4 0.0 6.7

Lane LOS F A

Approach Delay (s) 238.4 0.0 6.7

Approach LOS F

Intersection Summary

Average Delay 69.8

Intersection Capacity Utilization 91.5% ICU Level of Service

Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

5: Mud Lane & Preston Hwy 10/07/2022
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % iy ul iy ul LI ul LI ul
Traffic Volume (vph) 422 254 66 82 183 298 69 689 110 462 1081 733
Future Volume (vph) 422 254 66 82 183 298 69 689 110 462 1081 733
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lane Util. Factor 095 095 1.00 1.00 100 100 095 100 100 095 1.00
Frt 1.00 100 085 1.00 08 100 100 08 100 100 085
Flt Protected 095 099 1.00 098 100 09 100 100 09 100 1.00
Satd. Flow (prot) 1681 1747 1583 1834 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 095 099 1.00 098 100 09 100 100 09 100 1.00
Satd. Flow (perm) 1681 1747 1583 1834 1583 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 092 092 092 092 09 09 092 09 092 092 092 092
Adj. Flow (vph) 459 276 72 89 199 324 75 749 120 502 1175 797
RTOR Reduction (vph) 0 0 57 0 0 273 0 0 91 0 0 360
Lane Group Flow (vph) 363 372 15 0 288 51 75 749 29 502 1175 437
Turn Type Split NA Perm  Split NA Perm Prot NA Perm Prot NA  Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 29.7 297 297 219 219 87 309 309 395 617 617
Effective Green, g (s) 297 297 297 219 219 87 309 309 395 617 617
Actuated g/C Ratio 021 021 021 016 016 006 022 022 028 044 044
Clearance Time (s) 4.5 45 45 45 45 45 45 45 45 45 45
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 356 370 335 286 247 109 781 349 499 1559 697
v/s Ratio Prot c0.22 0.2 c0.16 0.04 ¢0.21 c0.28  0.33
v/s Ratio Perm 0.01 0.03 0.02 0.28
v/c Ratio 1.02 101 0.05 101 021 069 09 008 101 075 0.63
Uniform Delay, d1 551 551 439 500 515 643 539 433 502 328 303
Progression Factor 1.00 1.00 1.00 1.00 100 100 1.00 100 100 1.00 1.00
Incremental Delay, d2 528  48.1 0.1 55.0 04 166 236 05 4138 3.4 4.2
Delay (s) 1079 1033 439 1141 519 809 776 438 920 362 345
Level of Service F F D F D F E D F D C
Approach Delay (s) 100.1 81.1 73.5 47.0
Approach LOS F F E D
Intersection Summary
HCM 2000 Control Delay 65.3 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 92.2% ICU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

8: Access 1 & Mud Lane 10/07/2022
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts (-T L

Traffic Volume (veh/h) 431 9 0 401 6 0

Future Volume (Veh/h) 431 9 0 401 6 0

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 468 10 0 436 7 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 478 909 473

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 478 909 473

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 98 100

cM capacity (veh/h) 1084 305 591

Direction, Lane # EB1 WB1 NB1

Volume Total 478 436 7

Volume Left 0 0 7

Volume Right 10 0 0

cSH 1700 1084 305

Volume to Capacity 028 000 0.02

Queue Length 95th (ft) 0 0 2

Control Delay (s) 0.0 00 174

Lane LOS C

Approach Delay (s) 0.0 00 174

Approach LOS C

Intersection Summary

Average Delay 0.1

Intersection Capacity Utilization 33.2% ICU Level of Service

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

10: Access 2 & Mud Lane 10/07/2022
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts (-T L

Traffic Volume (veh/h) 431 0 39 401 0 25

Future Volume (Veh/h) 431 0 39 401 0 25

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 468 0 42 436 0 27

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 682

pX, platoon unblocked

vC, conflicting volume 468 988 468

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 468 988 468

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 96 100 95

cM capacity (veh/h) 1094 263 595

Direction, Lane # EB1 WB1 NB1

Volume Total 468 478 27

Volume Left 0 42 0

Volume Right 0 0 27

cSH 1700 1094 595

Volume to Capacity 028 004 005

Queue Length 95th (ft) 0 3 4

Control Delay (s) 0.0 1.1 11.3

Lane LOS A B

Approach Delay (s) 0.0 1.1 11.3

Approach LOS B

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 59.3% ICU Level of Service

Analysis Period (min) 15
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3902 Mud Lane Apartments
Traffic Impact Study

APPENDIX F: AUXILLIARY TURN LANE WARRANTS

24
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3902 Mud Lane Apartments
Traffic Impact Study

Access Point 2 (PM Peak)
Westbound Left Turn Lane Warrants

Input Fields
Left Turn Volume (vph) 39 Speed Limit (mph) 35
No. of through 1
Advancing Volume (vph) 401 lanes
Percent Heavy
. Vehicles 0.05
Opposing Volume (vph) 431 (decimal percent) '
\
N\
AN
\ T —

Left Turn Lane 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 policy should be fully reviewed and understood prior to
using this application.

25
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3902 Mud Lane Apartments
Traffic Impact Study

Access Point 1 (PM Peak)
Eastbound Right Turn Lane Warrants

Input Fields
Right Turn Volume (vph) 9 Speed Limit (mph) 35
Advancing Volume (vph) 431
\

Right Turn Lane 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 policy should be fully reviewed and understood prior to
using this application.
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