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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:  
 

 Mud Lane at Preston Highway  
 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, 11th 
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.  
 

 
 

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. 
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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. 
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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) 

 
 

Table 2: Capacity Analysis Summary (Design Year 2033) 
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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.  
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APPENDIX A: DEVELOPMENT PLAN 
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APPENDIX B: TRAFFIC DATA 
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File Name : 2_Blue_Lick_Road_at_Mud_Lane_09-29-2022
Site Code : Thursday
Start Date : 9/29/2022
Page No : 1

Sunny
Schools in Session

Groups Printed- Cars - Buses - Trucks - Bicycles on Crosswalk - Pedestrians
Blue Lick Road

From North
Mud Lane
From East

Blue Lick Road
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

Cummins Consulting Services, LLC
swcummins@ccsdata.com     859-361-2589

"2022 ... Data Collection simplified"
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File Name : 2_Blue_Lick_Road_at_Mud_Lane_09-29-2022
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Page No : 2
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File Name : 2_Blue_Lick_Road_at_Mud_Lane_09-29-2022
Site Code : Thursday
Start Date : 9/29/2022
Page No : 3

Blue Lick Road
From North

Mud Lane
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Blue Lick Road
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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
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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 

 M
u
d
 L

a
n
e
 

 Blue Lick Road 

Thru

150 
1 
2 
0 
0 

153 
Left

94 
1 
2 
0 
0 

97 
Peds

0 
0 
0 
0 
0 
0 

InOut Total
173 244 417 

1 2 3 
2 4 6 
0 0 0 
0 0 0 

176 426 250 

R
ig

h
t

6
4
 

1
 

2
 

0
 

0
 

6
7
 

L
e
ft 2

9
 

0
 

1
 

0
 

0
 

3
0
 

P
e
d
s 0

 
0
 

0
 

0
 

1
 

1
 

O
u
t

T
o
ta

l
In

1
3
0
 

9
3
 

2
2
3
 

1
 

1
 

2
 

3
 

3
 

6
 

0
 

0
 

0
 

0
 

1
 

1
 

1
3
4
 

2
3
2
 

9
8
 

Thru
109 

0 
0 
0 
0 

109 

Right
36 
0 
1 
0 
0 

37 

Peds
0 
0 
0 
0 
0 
0 

Out TotalIn

179 145 324 
1 0 1 
3 1 4 
0 0 0 
0 0 0 

183 329 146 

Peak Hour Begins at 07:15 AM
 
Cars
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Peak
Hour
Data

North

Cummins Consulting Services, LLC
swcummins@ccsdata.com     859-361-2589

"2022 ... Data Collection simplified"

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



File Name : 2_Blue_Lick_Road_at_Mud_Lane_09-29-2022
Site Code : Thursday
Start Date : 9/29/2022
Page No : 4
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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
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File Name : 1_KY61_Preston_Hwy_at_Mud_Lane_09-29-2022
Site Code : Thursday
Start Date : 9/29/2022
Page No : 1

Sunny
Schools in Session

Groups Printed- Cars - Buses - Trucks - Bicycles on Road - Peds
KY61 - Preston Hwy

From North
Mt Washington Road

From East
KY61 - Preston Hwy

From South
Mud Lane
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

07:00 AM 13 72 32 0 117 12 10 89 0 111 5 205 10 0 220 55 7 2 0 64 512
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

Total 113 383 177 0 673 50 57 383 0 490 27 863 33 0 923 284 31 15 0 330 2416

08:00 AM 39 129 44 0 212 20 27 86 0 133 2 153 8 0 163 79 7 2 0 88 596
08:15 AM 24 122 57 0 203 19 21 79 0 119 9 172 12 0 193 50 9 13 0 72 587
08:30 AM 32 121 59 0 212 12 17 80 0 109 9 184 11 0 204 75 8 4 0 87 612
08:45 AM 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

04:00 PM 95 265 122 1 483 17 26 81 0 124 12 170 25 0 207 73 39 10 0 122 936
04:15 PM 88 283 125 0 496 26 38 81 0 145 18 195 15 0 228 94 35 12 0 141 1010
04:30 PM 80 236 120 0 436 23 38 69 0 130 13 183 23 0 219 81 44 14 0 139 924
04:45 PM 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
05:15 PM 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 20.9 65.1 0  5 86.5 8.4 0.1  67.7 24.6 7.7 0   
Total % 8.3 23.4 11.4 0 43.2 2.2 3.3 10.2 0 15.7 1.4 23.3 2.2 0 26.9 9.6 3.5 1.1 0 14.2

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 98.8 97.6 96.8 100 97.6 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 0.2 0.4 0 0.3 0 0.1 0 0 0.1 0.2 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 1.8 3.2 0.7 1 0 1.3 1.2 2.4 3.2 0 2.4 1.1 1.4 0.7 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

Cummins Consulting Services, LLC
swcummins@ccsdata.com     859-361-2589

"2022 ... Data Collection simplified"
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File Name : 1_KY61_Preston_Hwy_at_Mud_Lane_09-29-2022
Site Code : Thursday
Start Date : 9/29/2022
Page No : 2
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"2022 ... Data Collection simplified"
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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
From North

Mt Washington Road
From East

KY61 - Preston Hwy
From South

Mud Lane
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 24.6 0  11.3 14.5 74.2 0  2.8 93.6 3.6 0  87 8.8 4.2 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 97.3 98.4 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 2.9 3.6 5.8 0 4.0 6.9 2.7 1.1 0 2.0 0 2.7 12.9 0 3.0 0.6 6.5 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
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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
From North

Mt Washington Road
From East

KY61 - Preston Hwy
From South

Mud Lane
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 12:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 122 295 139 0 556 15 38 54 0 107 15 183 30 0 228 74 38 14 0 126 1017
05:00 PM 114 246 121 0 481 24 40 94 0 158 14 158 29 0 201 84 56 13 0 153 993
05:15 PM 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

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 51.3 26.7 0  15.7 27.1 57.2 0  6.4 80.7 12.8 0.1  56.9 34.2 8.9 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 98.8 96.4 98.9 99.1 100 98.7 99.1 100 100 0 99.5 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 0.1 0 0 0.0 0 0 0.3 0 0.2 0 0.1 0 0 0.1 0.3 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 1.2 0.7 0 0.8 0 0 1.7 0 1.0 3.6 1.0 0.9 0 1.2 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
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APPENDIX C: TRIP GENERATION DATA  
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3902 Mud Lane Apartments 
Traffic Impact Study 
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ITE Land Use Code 221 Multi Family Housing (AM Peak) 

 

ITE Land Use Code 221 Multi Family Housing (PM Peak) 
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APPENDIX D: TRAFFIC FORECASTING 
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Mud Lane Traffic Forecast  
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Mud Lane Historic Traffic Volumes  
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Preston Hwy Traffic Forecast 
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Preston Highway Historic Traffic Volumes 
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APPENDIX E: CAPACITY ANALYSIS OUTPUT  
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HCM Unsignalized Intersection Capacity Analysis
1: Blue Lick Road & Mud Lane 10/07/2022

Mud Lane Residential   10/07/2022 No Build 2023 AM Peak Synchro 10 Report
Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
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 # WB 1 NB 1 SB 1
Volume Total 109 162 279
Volume Left 34 0 108
Volume Right 75 40 0
cSH 703 1700 1417
Volume to Capacity 0.15 0.10 0.08
Queue Length 95th (ft) 14 0 6
Control Delay (s) 11.1 0.0 3.4
Lane LOS B A
Approach Delay (s) 11.1 0.0 3.4
Approach LOS B

Intersection Summary
Average Delay 3.9
Intersection Capacity Utilization 37.8% ICU Level of Service A
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis
5: Mud Lane & Preston Hwy 10/07/2022

Mud Lane Residential   10/07/2022 No Build 2023 AM Peak Synchro 10 Report
Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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) 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 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1700 1583 1823 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.95 0.96 1.00 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1700 1583 1823 1583 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
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) 18.2 18.2 18.2 22.4 22.4 3.8 49.3 49.3 14.7 60.2 60.2
Effective Green, g (s) 18.2 18.2 18.2 22.4 22.4 3.8 49.3 49.3 14.7 60.2 60.2
Actuated g/C Ratio 0.15 0.15 0.15 0.18 0.18 0.03 0.40 0.40 0.12 0.49 0.49
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
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 777
v/s Ratio Prot c0.11 0.11 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 0.76 0.75 0.01 0.44 0.80 0.50 0.60 0.02 0.71 0.28 0.13
Uniform Delay, d1 50.1 50.0 44.5 44.5 48.0 58.5 28.9 22.1 51.9 18.4 17.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 12.5 11.8 0.0 0.9 14.9 7.1 1.9 0.1 10.8 0.4 0.4
Delay (s) 62.6 61.8 44.5 45.4 62.9 65.6 30.8 22.1 62.7 18.8 17.3
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
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
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 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 # EB 1 WB 1 NB 1
Volume Total 0 0 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.00 0.00 0.00
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 A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
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 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 # EB 1 WB 1 NB 1
Volume Total 0 0 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.00 0.00 0.00
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 A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 71 258 239 103 251 256
Future Volume (Veh/h) 71 258 239 103 251 256
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
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 % 55 61 77
cM capacity (veh/h) 171 724 1186

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 357 372 551
Volume Left 77 0 273
Volume Right 280 112 0
cSH 427 1700 1186
Volume to Capacity 0.84 0.22 0.23
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 D
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.99 1.00 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1747 1583 1830 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.95 0.99 1.00 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1747 1583 1830 1583 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
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) 25.0 25.0 25.0 20.1 20.1 7.7 34.5 34.5 40.9 67.7 67.7
Effective Green, g (s) 25.0 25.0 25.0 20.1 20.1 7.7 34.5 34.5 40.9 67.7 67.7
Actuated g/C Ratio 0.18 0.18 0.18 0.15 0.15 0.06 0.25 0.25 0.30 0.49 0.49
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
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 0.17 c0.13 0.03 c0.21 c0.28 0.33
v/s Ratio Perm 0.01 0.03 0.02 0.22
v/c Ratio 0.95 0.93 0.04 0.93 0.21 0.60 0.85 0.08 0.96 0.68 0.45
Uniform Delay, d1 56.1 55.9 46.8 58.5 52.2 63.9 49.5 39.9 48.0 27.1 23.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 37.4 33.5 0.1 37.3 0.4 10.0 10.1 0.4 29.7 2.2 1.9
Delay (s) 93.5 89.5 46.9 95.8 52.6 73.9 59.6 40.3 77.8 29.3 25.2
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
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
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 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 # EB 1 WB 1 NB 1
Volume Total 0 0 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.00 0.00 0.00
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 A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
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 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 # EB 1 WB 1 NB 1
Volume Total 0 0 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.00 0.00 0.00
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 A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
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 # WB 1 NB 1 SB 1
Volume Total 132 197 340
Volume Left 41 0 132
Volume Right 91 49 0
cSH 634 1700 1376
Volume to Capacity 0.21 0.12 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 A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1700 1583 1828 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.95 0.96 1.00 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1700 1583 1828 1583 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
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) 21.3 21.3 21.3 16.5 16.5 5.0 55.4 55.4 16.3 66.7 66.7
Effective Green, g (s) 21.3 21.3 21.3 16.5 16.5 5.0 55.4 55.4 16.3 66.7 66.7
Actuated g/C Ratio 0.17 0.17 0.17 0.13 0.13 0.04 0.43 0.43 0.13 0.52 0.52
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
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 c0.09 0.02 c0.24 c0.09 0.14
v/s Ratio Perm 0.00 0.03 0.01 0.08
v/c Ratio 0.82 0.81 0.01 0.69 0.26 0.48 0.56 0.02 0.67 0.26 0.16
Uniform Delay, d1 51.3 51.1 44.3 53.1 50.0 60.0 26.9 20.5 53.0 16.8 15.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.3 15.5 0.0 8.6 0.7 5.1 1.5 0.0 7.3 0.3 0.4
Delay (s) 68.6 66.7 44.3 61.7 50.7 65.1 28.4 20.6 60.3 17.1 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
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
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 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 # EB 1 WB 1 NB 1
Volume Total 0 0 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.00 0.00 0.00
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 A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
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 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 # EB 1 WB 1 NB 1
Volume Total 0 0 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.00 0.00 0.00
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 A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
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 # WB 1 NB 1 SB 1
Volume Total 435 452 673
Volume Left 93 0 333
Volume Right 342 136 0
cSH 319 1700 1109
Volume to Capacity 1.36 0.27 0.30
Queue Length 95th (ft) 548 0 32
Control Delay (s) 214.5 0.0 6.6
Lane LOS F A
Approach Delay (s) 214.5 0.0 6.6
Approach LOS F

Intersection Summary
Average Delay 62.6
Intersection Capacity Utilization 90.5% ICU Level of Service E
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.99 1.00 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1747 1583 1834 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.95 0.99 1.00 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1747 1583 1834 1583 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
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) 29.5 29.5 29.5 21.5 21.5 8.5 31.5 31.5 39.5 62.5 62.5
Effective Green, g (s) 29.5 29.5 29.5 21.5 21.5 8.5 31.5 31.5 39.5 62.5 62.5
Actuated g/C Ratio 0.21 0.21 0.21 0.15 0.15 0.06 0.22 0.22 0.28 0.45 0.45
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
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 c0.21 c0.28 0.33
v/s Ratio Perm 0.01 0.03 0.02 0.26
v/c Ratio 0.99 0.98 0.04 1.00 0.20 0.67 0.94 0.08 1.01 0.74 0.59
Uniform Delay, d1 55.1 54.9 44.0 59.2 51.8 64.4 53.3 42.8 50.2 32.1 29.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 44.3 40.0 0.1 52.4 0.4 15.4 20.4 0.5 41.8 3.2 3.6
Delay (s) 99.4 94.9 44.1 111.6 52.2 79.8 73.7 43.3 92.0 35.3 32.7
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
c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis
8: Access 1 & Mud Lane 10/07/2022
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
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 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 # EB 1 WB 1 NB 1
Volume Total 0 0 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.00 0.00 0.00
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 A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
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 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 # EB 1 WB 1 NB 1
Volume Total 0 0 0
Volume Left 0 0 0
Volume Right 0 0 0
cSH 1700 1700 1700
Volume to Capacity 0.00 0.00 0.00
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 A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
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 # WB 1 NB 1 SB 1
Volume Total 125 163 282
Volume Left 39 0 111
Volume Right 86 41 0
cSH 700 1700 1416
Volume to Capacity 0.18 0.10 0.08
Queue Length 95th (ft) 16 0 6
Control Delay (s) 11.3 0.0 3.5
Lane LOS B A
Approach Delay (s) 11.3 0.0 3.5
Approach LOS B

Intersection Summary
Average Delay 4.2
Intersection Capacity Utilization 39.0% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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) 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 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1700 1583 1825 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.95 0.96 1.00 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1700 1583 1825 1583 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
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) 20.4 20.4 20.4 22.8 22.8 3.8 47.2 47.2 14.8 58.2 58.2
Effective Green, g (s) 20.4 20.4 20.4 22.8 22.8 3.8 47.2 47.2 14.8 58.2 58.2
Actuated g/C Ratio 0.17 0.17 0.17 0.19 0.19 0.03 0.38 0.38 0.12 0.47 0.47
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
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 0.79 0.78 0.01 0.45 0.81 0.54 0.63 0.02 0.71 0.29 0.14
Uniform Delay, d1 49.4 49.3 43.0 44.6 48.2 58.8 30.9 23.6 52.2 19.8 18.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.5 13.3 0.0 1.0 15.8 9.9 2.3 0.1 10.8 0.4 0.4
Delay (s) 63.8 62.5 43.0 45.6 64.0 68.7 33.2 23.7 62.9 20.3 18.8
Level of Service E E D D E E C C E C B
Approach Delay (s) 62.3 59.1 34.0 27.4
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
c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis
8: Access 1 & Mud Lane 10/07/2022
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
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 # EB 1 WB 1 NB 1
Volume Total 153 109 16
Volume Left 0 0 16
Volume Right 5 0 0
cSH 1700 1428 729
Volume to Capacity 0.09 0.00 0.02
Queue Length 95th (ft) 0 0 2
Control Delay (s) 0.0 0.0 10.0
Lane LOS B
Approach Delay (s) 0.0 0.0 10.0
Approach LOS B

Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 17.5% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
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 # EB 1 WB 1 NB 1
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 A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
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 # WB 1 NB 1 SB 1
Volume Total 364 375 558
Volume Left 78 0 280
Volume Right 286 115 0
cSH 421 1700 1183
Volume to Capacity 0.87 0.22 0.24
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 D
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.99 1.00 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1747 1583 1831 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.95 0.99 1.00 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1747 1583 1831 1583 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
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) 26.0 26.0 26.0 20.4 20.4 7.9 34.4 34.4 40.7 67.2 67.2
Effective Green, g (s) 26.0 26.0 26.0 20.4 20.4 7.9 34.4 34.4 40.7 67.2 67.2
Actuated g/C Ratio 0.19 0.19 0.19 0.15 0.15 0.06 0.25 0.25 0.29 0.48 0.48
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
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 c0.21 c0.28 0.33
v/s Ratio Perm 0.01 0.03 0.02 0.23
v/c Ratio 0.96 0.94 0.04 0.95 0.21 0.62 0.86 0.08 0.97 0.69 0.48
Uniform Delay, d1 56.2 56.0 46.5 59.1 52.4 64.3 50.2 40.4 48.9 28.1 24.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 38.7 35.3 0.1 41.7 0.4 10.9 10.7 0.4 32.5 2.3 2.2
Delay (s) 94.9 91.4 46.5 100.8 52.9 75.3 61.0 40.8 81.4 30.4 26.6
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
c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
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 # EB 1 WB 1 NB 1
Volume Total 395 358 7
Volume Left 0 0 7
Volume Right 10 0 0
cSH 1700 1164 380
Volume to Capacity 0.23 0.00 0.02
Queue Length 95th (ft) 0 0 1
Control Delay (s) 0.0 0.0 14.7
Lane LOS B
Approach Delay (s) 0.0 0.0 14.7
Approach LOS B

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 29.2% ICU Level of Service A
Analysis Period (min) 15
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
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 # EB 1 WB 1 NB 1
Volume Total 385 400 27
Volume Left 0 42 0
Volume Right 0 0 27
cSH 1700 1173 663
Volume to Capacity 0.23 0.04 0.04
Queue Length 95th (ft) 0 3 3
Control Delay (s) 0.0 1.2 10.7
Lane LOS A B
Approach Delay (s) 0.0 1.2 10.7
Approach LOS B

Intersection Summary
Average Delay 0.9
Intersection Capacity Utilization 51.4% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
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 # WB 1 NB 1 SB 1
Volume Total 149 198 343
Volume Left 47 0 135
Volume Right 102 50 0
cSH 627 1700 1375
Volume to Capacity 0.24 0.12 0.10
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 A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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) 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 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1700 1583 1829 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.95 0.96 1.00 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1700 1583 1829 1583 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
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) 23.9 23.9 23.9 24.4 24.4 3.8 45.6 45.6 14.8 56.6 56.6
Effective Green, g (s) 23.9 23.9 23.9 24.4 24.4 3.8 45.6 45.6 14.8 56.6 56.6
Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.19 0.03 0.36 0.36 0.12 0.45 0.45
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
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 0.83 0.82 0.02 0.48 0.84 0.66 0.67 0.02 0.73 0.30 0.17
Uniform Delay, d1 49.4 49.3 41.8 45.5 49.2 60.8 34.3 26.1 54.0 22.4 21.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.0 14.9 0.0 1.0 17.7 26.8 2.9 0.1 12.6 0.5 0.5
Delay (s) 65.4 64.3 41.8 46.6 66.9 87.6 37.1 26.2 66.7 22.9 21.5
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 45.1 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
c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis
8: Access 1 & Mud Lane 10/07/2022

Mud Lane Residential   10/07/2022 Build 2033 AM Peak Synchro 10 Report
Page 3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
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 # EB 1 WB 1 NB 1
Volume Total 185 133 16
Volume Left 0 0 16
Volume Right 5 0 0
cSH 1700 1390 677
Volume to Capacity 0.11 0.00 0.02
Queue Length 95th (ft) 0 0 2
Control Delay (s) 0.0 0.0 10.4
Lane LOS B
Approach Delay (s) 0.0 0.0 10.4
Approach LOS B

Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 19.0% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
10: Access 2 & Mud Lane 10/07/2022

Mud Lane Residential   10/07/2022 Build 2033 AM Peak Synchro 10 Report
Page 4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
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 # EB 1 WB 1 NB 1
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 A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
1: Blue Lick Road & Mud Lane 10/07/2022

Mud Lane Residential   10/07/2022 Build 2033 PM Peak Synchro 10 Report
Page 1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
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 # WB 1 NB 1 SB 1
Volume Total 443 455 680
Volume Left 95 0 340
Volume Right 348 139 0
cSH 312 1700 1106
Volume to Capacity 1.42 0.27 0.31
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 F
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis
5: Mud Lane & Preston Hwy 10/07/2022

Mud Lane Residential   10/07/2022 Build 2033 PM Peak Synchro 10 Report
Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
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 0.95 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.99 1.00 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1747 1583 1834 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.95 0.99 1.00 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1747 1583 1834 1583 1770 3539 1583 1770 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
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 29.7 29.7 21.9 21.9 8.7 30.9 30.9 39.5 61.7 61.7
Effective Green, g (s) 29.7 29.7 29.7 21.9 21.9 8.7 30.9 30.9 39.5 61.7 61.7
Actuated g/C Ratio 0.21 0.21 0.21 0.16 0.16 0.06 0.22 0.22 0.28 0.44 0.44
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
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 0.21 c0.16 0.04 c0.21 c0.28 0.33
v/s Ratio Perm 0.01 0.03 0.02 0.28
v/c Ratio 1.02 1.01 0.05 1.01 0.21 0.69 0.96 0.08 1.01 0.75 0.63
Uniform Delay, d1 55.1 55.1 43.9 59.0 51.5 64.3 53.9 43.3 50.2 32.8 30.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 52.8 48.1 0.1 55.0 0.4 16.6 23.6 0.5 41.8 3.4 4.2
Delay (s) 107.9 103.3 43.9 114.1 51.9 80.9 77.6 43.8 92.0 36.2 34.5
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
c    Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis
8: Access 1 & Mud Lane 10/07/2022

Mud Lane Residential   10/07/2022 Build 2033 PM Peak Synchro 10 Report
Page 3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
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 # EB 1 WB 1 NB 1
Volume Total 478 436 7
Volume Left 0 0 7
Volume Right 10 0 0
cSH 1700 1084 305
Volume to Capacity 0.28 0.00 0.02
Queue Length 95th (ft) 0 0 2
Control Delay (s) 0.0 0.0 17.1
Lane LOS C
Approach Delay (s) 0.0 0.0 17.1
Approach LOS C

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 33.2% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
10: Access 2 & Mud Lane 10/07/2022

Mud Lane Residential   10/07/2022 Build 2033 PM Peak Synchro 10 Report
Page 4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
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 0.92 0.92 0.92 0.92 0.92 0.92
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 # EB 1 WB 1 NB 1
Volume Total 468 478 27
Volume Left 0 42 0
Volume Right 0 0 27
cSH 1700 1094 595
Volume to Capacity 0.28 0.04 0.05
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 B
Analysis Period (min) 15
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Left Turn Volume (vph) 39 Speed Limit (mph) 35

Advancing Volume (vph) 401
No. of through 

lanes 
1

Opposing Volume (vph) 431

Percent Heavy 
Vehicles 

(decimal percent)
0.05

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

Input Fields

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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Traffic Impact Study 
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Right Turn Volume (vph) 9 Speed Limit (mph) 35

Advancing Volume (vph) 431

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

Input Fields

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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