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INTRODUCTION

The development plan for 2800 Breckenridge Lane in Louisville, KY shows a medical office building with 125,373
square feet. The site is currently occupied by the Breckenridge Inn. Figure 1 displays a map of the site. Access to
the site will be from Deebet Drive. The purpose of this study is to examine the traffic impacts of the development
upon the adjacent highway system. For this study, the impact area was defined to be the intersections of
Breckenridge Lane with Deebet Drive/Hillbrook Drive, and Taylorsville Road. This study builds upon the Advanced
ENT and Allergy Traffic Impact Study dated April 9, 2018.

,«zj} 4—-_~ 2 ,é\-“‘\;

Figure 1. Site Mapi

EXISTING CONDITIONS

Breckenridge Lane (KY 1932) is a state-maintained road with an estimated 2020 ADT of 30,000 vehicles per day
between Taylorsville Road (KY 155) and | 264, as provided by a Kentucky Transportation Cabinet 2015 count at station
152. The road has four twelve-foot lanes, curb and gutter, and center turn lane. The speed limit is 35 mph. There are
sidewalks. The intersections with Deebet Drive/Hillbrook Drive, Taylorsville Road are controlled with a traffic signal.
Breckenridge Lane is served by TARC.

The turning movement count data for the intersections are the “Build” volumes from the Advanced ENT and Allergy
Traffic Impact Study dated April 9, 2018. Figure 2 illustrates the a.m. and p.m. peak hour traffic volumes.
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Figure 2. Existing Peak Hour Volumes

TRIP GENERATION

ste

The Institute of Transportation Engineers Trip Generation Manual, 10™ Edition contains trip generation rates for a
wide range of developments. The land use of “Medical-Dental Office (720)” was reviewed and determined to be the
best match. The trip generation for the 123-room hotel are shown as subtracted in the table. The trip generation
results are listed in Table 1. The trips were assigned to the highway network using the percentages shown in Figure 3.
Figure 4 shows the trips generated by this development and distributed throughout the road network during the peak

hours. Figure 5 displays the individual turning movements for the peak hours when the development is completed.

Table 1. Peak Hour Trips Generated by Site

A.M. Peak Hour P.M. Peak Hour
Land Use Trips In Out Trips In Out
Medical-Dental Office (125,373 sq. ft.) 273 213 60 427 120 | 307
Hotel (123 rooms) 56 33 23 66 34 32
NEW TRIPS 217 180 43 361 86 284
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Figure 4. Peak Hour Trips Generated by Site

Figure 5. Build Peak Hour Trips

ANALYSIS

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

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

for the intersections using Synchro (version 10.1) software. The delays and Level of Service are summarized in Table
2.
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Traffic volumes on Breckenridge Lane have shown a decline since 2009. Therefore, the analysis years of 2021 and

2031 are the same.

Table 2. Level of Service Results

A.M. P.M.
Approach 2020 2021 & 2031 Add 2020 2021 & 2031 Add
No Build Build Left Turn | No Build Build Left Turn
Breckenridge Lane at Hillbrook Drive D D C C E D
43.0 46.9 29.6 34.0 73.2 41.9
Deebet Drive Eastbound F F E E F E
125.1 180.7 73.8 68.2 202.1 71.7
Hillorook Drive Westbound F F E E F E
136.2 147.0 70.2 79.4 330.2 61.9
Breckenridge Lane Northbound D D C D c C
39.2 38.2 28.3 47.1 33.2 24.5
Breckenridge Lane Southbound B C B B E D
17.9 20.3 15.7 17.3 60.6 52.9
Breckenridge Lane at Taylorsville Rd F F F E E E
104.9 108.8 108.8 71.7 75.5 75.5
Taylorsville Road Eastbound F F F F F F
194.8 193.3 193.3 95.9 95.8 95.8
Taylorsville Road Westbound F F F D D D
90.7 99.4 99.4 50.6 53.4 53.4
Breckenridge Lane Northbound E E E E E E
63.4 64.2 64.2 72.2 73.3 73.3
Breckenridge Lane Southbound E E E E E E
59.6 61.7 61.7 66.4 76.1 76.1

Key: Level of Service, Delay in seconds per vehicle

To mitigate the increase in delays on Deebet Drive caused by the increase in volume from this development, a separate

left turn lane on Deebet Drive at Breckenridge Lane will needed. The left lane needs to be 325 feet long, the center

lane needs to be 50 feet long and the right turn lane needs to be 75 feet long.

CONCLUSIONS

Based upon the volume of traffic generated by the development there will be an impact to the existing highway

network. The impact can be successfully mitigated by adding a dedicated left turn lane on Deebet Drive.
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SYNCHRO Reports

HCM 6th Signalized Intersection Summary
8: Breckenridge Ln/KY 1932 & Deebet Dr/Hillbrook Dr

04/09/2018

N Y,
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR  SBL SBT  SBR
Lane Configurations 4 i & LT %

Traffic Volume (veh/h) 82 0 A 12 3 200 15 1938 3 38 797 30
Future Volume (veh/h) 82 0 3 12 3 200 15 1938 3 38 797 30
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 100 100 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 100 100 100 100 100 100 100 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/In 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 85 0 32 12 3 208 16 2019 3 40 830 31
Peak Hour Factor 09 09 09 09 09 09 09 09 09 096 096 096
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 90 0 3N 21 13 181 399 2267 3 115 2206 82
Arrive On Green 025 000 026 025 026 025 002 062 062 002 063 0863
Sat Flow, veh/h 204 0 1585 0 53 733 1781 3641 5 1781 3493 130
Grp Volume(v), veh/h 85 0 32 223 0 0 16 985 1037 40 422 439
Grp Sat Flow(s),veh/h/In 204 0 1585 766 0 0 1781 777 1869 1781 A777 1847
Q Serve(g_s), s 0.0 0.0 28 0.0 00 00 06 845 846 15 207 207
Cycle Q Clear(g_c), s 444 0.0 28 444 00 0.0 06 845 846 15 207 207
Prop In Lane 1.00 100 005 083 100 0.00 1.00 007
Lane Grp Cap(c), veh/h 90 0 3 215 0 0 399 1106 1164 115 1122 1166
VIC Ratio(X) 094 000 008 104 000 000 004 089 08 0356 038 038
Avail Cap(c_a), veh/h 90 0 3N 215 0 0 566 1106 1164 265 1122 1166
HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00  1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 100  0.00 1.00 100 000 000 100 1.00 100 1.00 1.00 1.00
Uniform Delay (d), s/veh 76.9 00 521 64.7 0.0 00 129 288 288 360 16.0 16.0
Incr Delay (d2), siveh 757 0.0 0.1 74 0.0 0.0 0.0 108 104 1.8 1.0 09
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 00 00 00 00 00 00 00 00
Yolle BackOfQ(50%),veh/In 59 0.0 1.1 132 00 0.0 02 382 401 11 88 91
Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 15626 00 522 1362 0.0 00 130 396 392 378 17.0 17.0
LnGrp LOS F A D F A A B D D D B B
Approach Vol, veh/h 117 223 2038 901
Approach Delay, s/veh 1251 1362 392 179
Approach LOS F F D B

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 108 1182 51.0 93 1197 51.0

Change Period (Y+Rc), s 65 61 6.6 65 6.1 6.6

Max Green Sefting (Gmax), s 195 >97 444 195 a7 444

Max Q Clear Time (g_c+l1),s 35 86.6 464 286 0.0 46.4

Green Ext Time (p_c), s 01 85 00 0.0 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 43.0

HCM 6th LOS D

Notes

" HCM 6th computational engine requires equal clearance times for the phases crossing the barner.

AM Advanced Medical Build 04/09/2018

VMF

Synchro 10 Report
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HCM 6th Signalized Intersection Summary

504: Breckenridge Ln & Taylorsville Rd 04/09/2018
< e N L R 2 Y U

Movement EBL EBT EBR WBL WBT WBR SBL2 SBL SBR NWL NWR NWR2

Lane Configurations M [ Y M r I [ 5

Traffic Volume (veh/h) 93 403 17 30 694 358 91 579 108 262 1472 28

Future Volume (vehth) 93 403 117 30 694 358 91 579 108 262 1472 28

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 100 100 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 100 100 1.00 100 1.00 100 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 97 420 122 31 723 373 95 95 0 273 0 0

Peak Hour Factor 09% 09 09 09% 09 09 09 09 09% 09 096 098

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 116 3N 139 373 823 367 113 113 460

Arrive On Green 00r 009 009 021 023 023 006 006 000 026 000 000

Sat Flow, veh/h 1781 3564 1585 1781 35564 1585 1781 1781 1685 17841 0 0

Grp Volume(v), veh/h 97 420 122 31 723 373 95 95 0 273 0 0

Grp Sat Flow(s),veh/h/in 1781 1777 1585 1781 1777 1585 1781 1781 1685 17841 0 0

Q Serve(g_s), s 97 158 137 25 363 417 95 95 00 242 0.0 00

Cycle Q Clear(g_c), s 9.7 15.8 13.7 25 363 M7 95 45 00 242 0.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00  1.00 1.00 1.00 100 000 0.00

Lane Grp Cap(c), veh/h 116 311 139 373 823 367 113 113 460

VIC Ratio(X) 0.84 136 088 008 088 102 084 084 0.59

Avail Cap(c_a), veh/h 175 843 376 373 823 367 163 163 460

HCM Platoon Ratio 1.00 1.00 1.00 100  1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(]) 1.00 1.00 100 09 09 09 100 1.00 000 05 000 000

Uniform Delay (d), siveh 832 821 612 673 667 692 833 833 0.0 585 0.0 0.0

Incr Delay (d2), s/veh 191 1624 158 01 1056 505 246 246 0.0 12 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 00 00 0.0 0.0 0.0 00 0.0 00

Y%ile BackOfQ(50%),veh/In 51 143 62 12 172 220 52 b2 00 111 0.0 0.0

Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 1023 2445 970 574 772 1197 108.0 108.0 0.0 596 0.0 0.0

LnGrp LOS F F F E E F F F E

Approach Val, veh/h 639 127 698 698 A 273 A A

Approach Delay, s/veh 194.8 90.7 63.4 63.4 596

Approach LOS F F E E E

Timer - Assigned Phs 1 2 3 4 5 6 7 3

Phs Duration (G+Y+Rc), s 190 950 439 221 540 600 180 480

Change Period (Y+Rc), s 75 75 *63 83 75 75 *63 *63

Max Green Sefling (Gmax),s 1565 775 A7 43 405 525 “18 *42

Max Q Clear Time (g_c+!1),s 115 0.0 45 157 262 00 17 437

Green Ext Time (p_c), s 01 0.0 0.0 01 07 0.0 01 0.0

Intersection Summary

HCM 6th Ctrl Delay 104.9

HCM 6th LOS F

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier

Unsignalized Delay for [NWR2, SBR] is excluded from calculations of the approach delay and intersection delay.

AM Advanced Medical Build 04/09/2018

VMF

Synchro 10 Report

Page 2
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HCM 6th Signalized Intersection Summary

8: Breckenridge Ln & Deebet Dr/Hillbrook Dr & KY 1932 04/09/2018
< e N L R 2 Y U
Movement EBL EBT EBR WBL WBT WBR SBL2 SBL SBR NWL NWR NWR2
Lane Configurations d [l & LI % A
Traffic Volume (veh/h) 48 0 32 28 3 118 124 1432 i 31 1303 13
Future Volume (veh/h) 48 0 32 28 3 118 124 1432 7 31 1303 13
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 100 100 100 100 100 100 100 100
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/In 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 50 0 33 29 3 123 129 129 80 32 14 14
Peak Hour Factor 09 09 09 09 09 09 096 09 09 096 09 096
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 128 0 273 43 18 140 236 236 129 233 25 25
Arrive On Green 017 000 017 017 07 047 003 003 070 001 023 023
Sat Flow, veh/h 511 0 1585 109 102 813 1781 1781 185 1781 36 36
Grp Volume(v), veh/h 50 0 33 155 0 0 129 129 794 32 728 728
Grp Sat Flow(s),veh/h/In 511 0 1585 1024 0 0 1781 1781 1837 1781 1864 1864
Q Serve(g_s), s 00 00 32 89 00 00 39 39 413 10 625 6258
Cycle Q Clear(g_c), s 193 0.0 32 282 0.0 0.0 39 39 #13 10 625 625
Prop In Lane 1.00 100 019 079 100 100 010 100 002 002
Lane Grp Cap(c), veh/h 128 0 273 200 0 0 236 236 1283 233 1279 1279
VIC Ratio(X) 039 000 012 077 000 000 065 065 062 014 057 057
Avail Cap(c_a), veh/h 257 0 435 358 0 0 417 M7 1283 436 1279 1279
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 033 033 033
Upstream Filter(l) 100 000 100 100 000 000 100 100 100 100 100 1.00
Uniform Delay (d), s/veh 69.6 00 629 732 0.0 00 236 236 144 127 460 460
Incr Delay (d2), siveh 19 00 02 62 00 00 20 20 22 03 18 18
Initial Q Delay(d3),s/veh 00 00 00 00 00 00 00 00 00 00 00 00

Y%ile BackOfQ(50%),veh/In 22 0.0 13 75 0.0 0.0 29 29 17:5 04 321 321
Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 715 00 631 794 0.0 00 266 266 166 129 478 478
LnGrp LOS E A E E A A C G B B D D
Approach Val, veh/h 83 155 1701 1701 1403

Approach Delay, s/veh 68.2 794 17.3 17.3 471

Approach LOS E E B B D

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 127 12986 377 106 1319 377

Change Period (Y+Rc), s 65 *6.1 6.8 65 *6.1 6.6

Max Green Setting (Gmax), s 245 > 67 494 245 T8 494

Max Q Clear Time (g_c+1),s 59 64.5 213 30 0.0 302

Green Ext Time (p_c), s 03 97 03 00 0.0 08

Intersection Summary

HCM 6th Ctrl Delay 340

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier

PM Advanced Medical Build 04/09/2018 Synchro 10 Report
VMF Page 1
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HCM 6th Signalized Intersection Summary

504: Breckenridge Ln & Taylorsville Rd 04/09/2018
AN et NN AN Y

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations M r Y M r N M N4 r
Traffic Volume (veh/h) 59 130 322 99 569 217 150 867 41 302 11N 95
Future Volume (veh/h) 59 730 322 99 569 217 150 867 41 302 1M 95
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 100 100 100 100 100 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/In 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 61 760 335 103 593 289 156 903 0 315 1157 0
Peak Hour Factor 09 09 09 09 09 09 096 09 09 096 09 096
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h i 185 350 121 872 389 296 1320 332 1392

Arrive On Green 004 022 022 014 049 049 005 012 000 019 039 0.00
Sat Flow, veh/h 1781 354 1585 1781 3bb4 1585 1781 3647 0 1781 3554 1585
Grp Volume(v), veh/h 61 760 335 103 593 289 156 903 0 315 1157 0
Grp Sat Flow(s),veh/h/In 1781 1777 1585 1781 1777 1585 1781 1777 0 1781 1777 1585
Q Serve(g_s), s 6.1 361 376 102 229 263 163 438 00 315 529 00
Cycle Q Clear(g_c), s 6.1 38.1 376 102 229 263 163 438 00 315 529 0.0
Prop In Lane 1.00 100  1.00 1.00  1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h ir 185 350 121 872 389 296 1320 332 1392

VIC Ratio(X) 079 097 096 08 068 074 053 068 095 083

Avail Cap(c_a), veh/h 165 843 376 165 872 389 296 1320 341 1392

HCM Platoon Ratio 100 100 100 200 200 200 033 033 033 100 100 100
Upstream Filter(l) 100 100 100 099 09 099 073 073 000 100 100 0.0
Uniform Delay (d), s/veh 853 695 692 769 404 M3 782 689 00 723 494 0.0
Incr Delay (d2), siveh 163 227 341 254 21 74 13 21 00 348 59 00
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 00 00 0.0 00 00 00 00 00

Y%ile BackOfQ(50%),veh/In 32 198 185 52 88 95 5 2 :5 00 176 246 00
Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 1016 921 1033 1024 426 487 794 710 0.0 1072 553 0.0
LnGrp LOS F F F F D D E E F E
Approach Val, veh/h 1156 985 1059 A 1472 A
Approach Delay, s/veh 959 50.6 722 66.4
Approach LOS F D E E

Timer - Assigned Phs 1 2 ) 4 5 6 7 8

Phs Duration (G+Y+Rc), s 411 743 1856 4641 374 780 141 505

Change Period (Y+Rc), s 75 75 *63 83 75 75 *63 *63

Max Green Sefting (Gmax), s 345 585 A7 43 225 705 A7 "43
Max Q Clear Time (g_c+I1),s 335 458 122 386 173 0.0 8.1 283

Green Ext Time (p_c), s 01 25 01 02 02 00 01 03
Intersection Summary

HCM 6th Ctrl Delay mnr

HCM 6th LOS E

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier
Unsignalized Delay for [NBR, SBR] is excluded from calculations of the approach delay and intersection delay

PM Advanced Medical Build 04/09/2018 Synchro 10 Report
VMF Page 2

Page 11



2800 Breckenridge Lane
Traffic Impact Study

HCM 6th Signalized Intersection Summary
8: Breckenridge Ln/KY 1932 & Deebet Dr/Hillbrook Dr

08/14/2020

N R
Movement EBL  EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations d [l & N LT 5

Traffic Volume (veh/h) 104 2 50 12 12 200 96 1938 3 38 797 120
Future Volume (veh/h) 104 ? 50 12 12 200 96 1938 3 38 797 120
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Ad) 100 100 1.00 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 108 2 52 12 12 208 100 2019 3 40 830 125
Peak Hour Factor 09 09% 09 09 09 09 09 09 09% 09% 09% 09
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 89 1 391 21 20 175 316 2267 3 115 1901 286
Arrive On Green 025 026 025 025 025 02 003 062 062 002 061 0.61
Sat Flow, veh/h 201 5 15885 0 82 709 1781 3641 b 1781 3097 466
Grp Volume(v), veh/h 110 0 52 232 0 0 100 985 1037 40 476 479
Grp Sat Flow(s),veh/h/in 206 0 1585 791 0 0 1781 1777 1869 1781 1777 1786
Q Serve(g_s), s 00 0.0 46 0.0 0.0 00 38 845 8486 15 265 265
Cycle Q Clear(g_c), s 444 00 46 444 00 00 38 845 8486 15 255 255
Prop In Lane 0.98 100 005 0.90 1.00 0.00 1.00 026
Lane Grp Cap(c), veh/h 90 0 391 216 0 0 376 1106 1164 115 1091 1096
VIC Ratio(X) 122 000 013 10/ 000 000 027 089 08 035 044 044
Avail Cap(c_a), veh/h 90 0 391 216 0 0 511 1106 1164 265 1091 1096
HCM Platoon Ratio 1.00 1.00 1.00 100 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 100 000 1.00 100 000 000 1.00 100 100 100 1.00 1.00
Uniform Delay (d), siveh 774 00 528 648 0.0 00 14.1 288 288 357 18.3 18.3
Incr Delay (d2), siveh 163.6 0.0 02 822 0.0 00 04 108 104 18 13 13
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Y%ile BackOfQ(50%),veh/In 64 0.0 19 14.0 0.0 0.0 16 382 401 1.0 109 11.0
Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 2410 00 530 1470 0.0 0.0 144 396 392 375 19.6 19.6
LnGrp LOS F A D F A A B D D D B B
Approach Vol, veh/h 162 232 2122 995
Approach Delay, s/veh 180.7 147.0 382 20.3
Approach LOS F F D C

Timer - Assigned Phs 1 2 4 & 6 8

Phs Duration (G+Y+Rc), s 108 1182 510 124 1166 510

Change Period (Y+Rc), s 65 61 6.6 65 "6.1 6.6

Max Green Sefting (Gmax), s 195 97 44 4 195 *97 444

Max Q Clear Time (g_c+I1),s 35 86.6 464 58 0.0 46 4

Green Ext Time (p_c), s 01 85 0.0 02 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 46.9

HCM 6th LOS D

Notes

*HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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2800 Breckenridge Lane
Traffic Impact Study

HCM 6th Signalized Intersection Summary

504: Breckenridge Ln & Taylorsville Rd 08/14/2020
N el U U 2 N S

Movement EBL EBT EBR WBL WBT WBR SBL2 SBL SBR NWL NWR NWR2

Lane Configurations b ) r N M F 5O r 5 M

Traffic Volume (veh/h) 111 403 17 30 694 385 97 588 112 262 1508 28

Future Volume (veh/h) 11 403 17 30 694 385 97 588 112 262 1508 28

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Ad) 1.00 1.00 1.00 100 100 100 1.00 100 100 100 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 116 420 122 N 723 401 101 101 0 273 0 0

Peak Hour Factor 09 09% 09 09 09 09 09 09 09 09% 09% 09

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 135 311 139 392 823 367 120 120 441

Arrive On Green 008 009 009 022 023 023 007 007 000 025 000 000

Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 1781 1585 1781 0 0

Grp Volume(v), veh/h 116 420 122 N 723 401 101 101 0 273 0 0

Grp Sat Flow(s),veh/h/in 1781 1777 1586 1781 1777 1585 1781 1781 1585 1781 0 0

Q Serve(g_s), s 116 158 13.7 25 33 M7 101 10.1 00 245 0.0 0.0

Cycle Q Clear(g_c), s 116 158 137 25 33 Mr 101 10.1 00 245 0.0 0.0

Prap In Lane 100 1.00 1.00 100 100 1.00 1.00 100 000 000

Lane Grp Cap(c), veh/h 135 31 139 392 823 367 120 120 441

VIC Ratio(X) 0.86 135 088 008 088 109 084 084 0.62

Avail Cap(c_a), veh/h 175 843 376 392 823 367 153 163 441

HCM Platoon Ratio 1.00 1.00 1.00 100  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(l) 1.00 1.00 100 098 098 098 1.00 100 000 05 000 000

Uniform Delay (d), s/veh 822 821 812 bh7 667 692 830 830 00 602 00 00

Incr Delay (d2), siveh 269 1624 15.8 0.1 105 735 273 213 0.0 15 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Y%ile BackOfQ(50%),veh/In 6.4 143 62 11 172 244 56 hé 00 113 00 00

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 1091 2445 970 558 772 1427 1104 1104 00 617 0.0 0.0

LnGrp LOS F F F E = F F F =

Approach Vol, veh/h 658 1155 713 713 A 213 A A

Approach Delay, s/veh 1933 994 642 64.2 61.7

Approach LOS F F E E E

Timer - Assigned Phs 1 2 3 4 3 6 7 8

Phs Duration (G+Y+Rc), s 196 925 459 221 521 60.0 199 480

Change Period (Y+Rc), s 75 75 *63 63 75 75 *63 63

Max Green Sefting (Gmax),s 15656 775 17 43 405  B25 *18 * 42

Max Q Clear Time (g_c+I1),s 121 0.0 45 157 265 0.0 136 437

Green Ext Time (p_c), s 01 0.0 0.0 0.1 07 0.0 01 0.0

Intersection Summary

HCM 6th Ctrl Delay 108.8

HCM 6th LOS F

Notes

" HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [NWR2, SBR] is excluded from calculations of the approach delay and intersection delay.
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2800 Breckenridge Lane
Traffic Impact Study

HCM 6th Signalized Intersection Summary
8: Breckenridge Ln & Deebet Dr/Hillbrook Dr & KY 1932

08/16/2020

N i UL AR N U
Movement EBL EBT EBR WBL WBT WBR SBL2 SBL SBR NWL NWR NWR2
Lane Configurations 4 [ & LI L Y K

Traffic Volume (veh/h) 190 14 160 28 7 118 124 1467 120 70 1342 13
Future Volume (veh/h) 190 14 160 28 7 118 124 1467 120 70 1342 13
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Ad) 1.00 1.00 1.00 100 100 1.00 1.00 100 100 100 1.00 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/In 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 198 15 167 29 7 123 129 129 125 73 14 14
Peak Hour Factor 09 09 09 09 09 09 09 09 09 09% 09 09
Percent Heavy Veh, % 2 2 2 ? 2 2 2 ? ? 2 2 P
Cap, veh/h 137 7 435 24 18 63 192 192 161 164 20 20
Arrive On Green 02r 027 027 027 027 027 004 004 059 001 019 019
Sat Flow, veh/h 359 27 1585 0 67 229 1781 1781 273 1781 35 35
Grp Volume(v), veh/h 213 0 167 159 0 0 129 129 833 73 750 750
Grp Sat Flow(s),veh/h/in 386 0 1585 296 0 0 1781 1781 1821 1781 1864 1864
Q Serve(g_s), s 00 00 154 00 00 00 b4 b4 621 30 676 676
Cycle Q Clear(g_c), s 494 0.0 154 494 0.0 0.0 54 54 621 30 676 676
Prop In Lane 093 100 018 0.77 1.00 100 015 100 002 002
Lane Grp Cap(c), veh/h 145 0 435 105 0 0 192 192 1076 184 1075 1075
V/C Ratio(X) 147 000 038 152 000 000 OB7 067 077 045 070 070
Avail Cap(c_a), veh/h 145 0 435 105 0 0 359 359 1076 37 1075 1075
HCM Platoon Ratio 100 100 1.00 100 100 100 100 1.00 100 033 033 033
Upstream Filter(l) 100 000 1.00 100 000 000 1.00 100 100 100 1.00 1.00
Uniform Delay (d), s/veh 719 00 530 b6B2 0.0 00 333 333 278 283 bh82 h82
Incr Delay (d2), siveh 2467 0.0 06 2750 0.0 0.0 40 40 54 19 38 38
Initial Q Delay(d3),s/veh 00 00 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0
Yoile BackOfQ(50%),veh/In 167 00 63 "7 00 00 33 33 283 14 363 3b3
Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 318.6 00 535 3302 0.0 00 374 374 332 302 620 620
LnGrp LOS F A D F A A D D C C = =
Approach Vol, veh/h 380 159 1782 1782 1485

Approach Delay, s/veh 2021 330.2 332 332 60.6

Approach LOS F F C C E

Timer - Assigned Phs 1 2 4 & 6 8

Phs Duration (G+Y+Rc), s 141 1099 560 115 1125 56.0

Change Period (Y+Rc), s 65 61 6.6 65 *61 6.6

Max Green Setting (Gmax), s 245 *87 494 245 * 87 494

Max Q Clear Time (g_c+I1),s 7.4 69.6 514 50 0.0 514

Green Ext Time (p_c), s 03 8.8 0.0 0.1 0.0 0.0

Intersection Summary

HCM 6th Ctrl Delay 732

HCM 6th LOS E

Notes

*HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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2800 Breckenridge Lane
Traffic Impact Study

HCM 6th Signalized Intersection Summary

504: Breckenridge Ln & Taylorsville Rd 08/16/2020
N

Movement EBL  EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations M r N M r N O N i'
Traffic Volume (veh/h) 68 730 322 99 569 290 150 884 41 345 1168 123
Future Volume (veh/h) 68 730 322 99 b69 290 150 884 4 345 1168 123
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Ad) 100 100 1.00 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 71 760 335 103 593 302 156 921 0 39 A7 0
Peak Hour Factor 09 09% 09 09 09 09 09 09 09% 09% 09% 09
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 88 785 350 121 850 379 296 1302 1 1392

Arrive On Green 005 022 022 014 048 048 005 012 000 019 039 000
Sat Flow, veh/h 1781  3bb4 1685 1781 3664 1585 1781 3647 0 1781 3554 1585
Grp Volume(v), veh/h 7" 760 335 103 593 302 166 921 0 39 1217 0
Grp Sat Flow(s),veh/h/in 1781 1777 1585 1781 1777 1585 1781 1777 0 1781 1777 1585
Q Serve(g_s), s 71 381 376 102 235 289 153 4438 00 345 570 0.0
Cycle Q Clear(g_c), s 71 381 376 102 235 289 163 448 00 345 570 00
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00
Lane Grp Cap(c), veh/h 88 785 350 121 850 379 296 1302 31 1392

VIC Ratio(X) 080 09 09 08 070 08 0583 071 105 087

Avail Cap(c_a), veh/h 165 843 376 165 850 379 296 1302 M 1392

HCM Platoon Ratio 1.00 1.00 100 200 200 200 033 033 033 1.00 1.00 1.00
Upstream Filter(l) 100 1.00 100 099 099 09 073 073 000 100 100 000
Uniform Delay (d), s/veh 847 695 692 769 M8 432 782 899 00 728 507 0.0
Incr Delay (d2), siveh 155 227 341 254 25 M2 13 24 00 629 79 0.0
Initial Q Delay(d3), s/veh 00 00 00 00 00 00 00 00 00 00 00 00

Y%ile BackOfQ(50%),veh/In 37 19.8 18.5 52 91 109 75 221 00 217 268 0.0
Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 100.1 921 1033 1024 443 544 794 723 00 1356 586 0.0
LnGrp LOS F F F F D D E E F E
Approach Vol, veh/h 1166 998 1077 A 1576 A
Approach Delay, s/veh 958 534 733 761
Approach LOS F D E E

Timer - Assigned Phs 1 2 o 4 & 6 7 8

Phs Duration (G+Y+Rgc), s 420 734 185 461 374 780 162 494

Change Period (Y+Rc), s 75 75 63 763 75 75 *63 763

Max Green Sefting (Gmax), s 34.5 58.5 A7 43 225 705 A7 *43
Max Q Clear Time (g_c+I1),s 365 468 122 396 17.3 00 91 30.9

Green Ext Time (p_c), s 0.0 25 01 02 02 0.0 01 03
Intersection Summary

HCM 6th Ctrl Delay 755

HCM 6th LOS E

Notes

*HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
Unsignalized Delay for [NBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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2800 Breckenridge Lane
Traffic Impact Study

HCM 6th Signalized Intersection Summary

8: Breckenridge Ln/KY 1932 & Deebet Dr/Hillbrook Dr 08/16/2020
N Y,

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 [ & N 4B N B

Traffic Volume (veh/h) 104 2 50 12 12 200 96 1938 3 38 797 120
Future Volume (veh/h) 104 2 50 12 12 200 96 1938 3 38 797 120
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 100 100  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 100
Work Zone On Approach No No No No

Adj Sat Flow, veh/h/In 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 108 pd 52 12 12 208 100 2019 3 40 830 125
Peak Hour Factor 09 09 09 09 09% 09% 09 09 09 09 09 09
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 162 378 321 30 25 290 409 2428 4 136 2046 308
Arrive On Green 020 020 020 020 020 020 003 067 067 002 066 066
Sat Flow, veh/h 1161 1870 1585 42 123 1431 1781 3641 5 1781 3097 466
Grp Volume(v), veh/h 108 pi 52 232 0 0 100 985 1037 40 476 479
Grp Sat Flow(s),veh/h/ln 1161 1870 1585 1596 0 0 1781 1777 1869 1781 1777 1786
Q Serve(g_s), s 98 0.2 49 6.8 0.0 00 33 T46 747 13 224 224
Cycle Q Clear(g_c), s 341 02 49 243 00 00 33 146 747 13 224 224
Prop In Lane 1.00 100 005 090  1.00 000 1.00 0.26
Lane Grp Cap(c), veh/h 162 378 321 344 0 0 409 1185 1247 136 1174 1180
VIC Ratio(X) 067 001 016 067 000 000 024 08 08 029 0# 041
Avail Cap(c_a), veh/h 213 461 391 414 0 0 548 1185 1247 286 1174 1180
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Upstream Filter(1) 100 100 100 100 00O OOO 100 100 100 100 100 100
Uniform Delay (d), s/veh 76.0 573 592 669 0.0 00 108 224 224 2077 142 142
Incr Delay (d2), s/veh 49 0.0 02 33 0.0 00 0.3 6.9 6.6 12 1.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 00 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0

%%ile BackOfQ(50%),veh/In 52 0.1 20 103 0.0 0.0 13 322 338 09 9.3 94
Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 8610 573 594 702 0.0 0.0 11 293 200 289 16.2 156.2
LnGrp LOS F E E E A A B C C C B B
Approach Vol, veh/h 162 232 2127 995
Approach Delay, siveh 738 702 283 15.7
Approach LOS E E C B

Timer - Assigned Phs 1 2 4 b 6 8

Phs Duration (G+Y+Rc), s 108 1262 430 119 1250 43.0

Change Period (Y+Rg), s 65 *6.1 6.6 66 61 6.6

Max Green Setting (Gmax), s 195 * 97 444 195 *g7 44 4

Max Q Clear Time (g_c+1),s 3.3 76.7 36.1 53 0.0 263

Green Ext Time (p_c), s 01 149 03 02 0.0 13

Intersection Summary

HCM 6th Ctrl Delay 296

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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2800 Breckenridge Lane
Traffic Impact Study

HCM 6th Signalized Intersection Summary

8: Breckenridge Ln & Deebet Dr/Hillbrook Dr & KY 1932 08/16/2020
N el U U 2 N S
Movement EBL EBT EBR WBL WBT WBR SBL2 SBL SBR NWL NWR NWR2
Lane Configurations % 4 [l = N ONR %Y E
Traffic Volume (veh/h) 190 14 160 28 7 118 124 1467 120 70 1342 13
Future Volume (veh/h) 190 14 160 28 7 118 124 1467 120 70 1342 13
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Ad 100 100 1.00 100 100 100 100 100 100 100 100 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 198 15 167 29 7 123 129 129 125 73 14 14
Peak Hour Factor 09 09% 09 09 09 09 09 09 09 09% 09% 09
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 256 408 346 70 29 260 211 211 177 194 22 22
Arrive On Green 022 022 022 02 02 02 004 004 065 001 0.21 0.21
Sat Flow, veh/h 1260 1870 1585 213 135 1189 1781 1781 273 1781 35 35
Grp Volume(v), veh/h 198 15 167 159 0 0 129 129 833 73 750 750
Grp Sat Flow(s),veh/h/in 1260 1870 1585 1538 0 0 1781 1781 1821 1781 1864 1864
Q Serve(g_s), s 205 11 16.6 6.9 0.0 00 46 46 534 26 660 66.0
Cycle Q Clear(g_c), s 36.2 11 16.6 15.7 0.0 0.0 46 46 534 26 660 66.0
Prop In Lane 1.00 100 018 0.77 1.00 100 015 100 002 002
Lane Grp Cap(c), veh/h 256 408 346 359 0 0 211 211 1180 194 1188 1188
VIC Ratio(X) 077 004 048 044 000 000 081 0.61 0.71 038 063 063
Avail Cap(c_a), veh/h 327 513 435 444 0 0 386 386 1180 388 1188 1188
HCM Platoon Ratio 1.00 1.00 1.00 100  1.00 1.00 1.00 1.00 100 033 033 033
Upstream Filter(l) 1.00 1.00 1.00 100 000 000 1.00 100 100 100 1.00 1.00
Uniform Delay (d), siveh 722 b55 615 810 0.0 00 285 285 206 207 518 518
Incr Delay (d2), siveh 8.5 0.0 1.0 09 0.0 0.0 29 29 36 12 26 26
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0

Y%ile BackOfQ(50%),veh/In 97 06 6.9 6.5 0.0 0.0 31 31 234 12 342 342
Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 807 bbb 625 619 00 00 314 314 241 219 544 544
LnGrp LOS F E E E A A C C C C D D
Approach Vol, veh/h 380 159 1782 1782 1485

Approach Delay, s/veh "7 619 245 245 529

Approach LOS E E C C D

Timer - Assigned Phs 1 2 4 & 6 8

Phs Duration (G+Y+Rc), s 133 1208 469 114 1228 459

Change Period (Y+Rc), s 65 *61 66 6565 "61 66

Max Green Setting (Gmax), s 245 * 87 494 245 * 87 494

Max Q Clear Time (g_c+I1),s 6.6 68.0 38.2 46 0.0 17.7

Green Ext Time (p_c), s 03 92 10 01 0.0 1.0

Intersection Summary

HCM 6th Ctrl Delay 419

HCM 6th LOS D

Notes

User approved volume balancing among the lanes for tuming movement.
*HCM 6th computational engine requires equal clearance times for the phases crossing the barnier.
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