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INTRODUCTION

The development plan for the Advanced ENT & Allergy at 2944 Breckenridge Lane in Louisville, KY shows a medical
office building with 25,459 square feet and a convenience store with 16 fueling locations. Figure 1 displays a map of
the site. Access to the site will be from Breckenridge Lane. The purpose of this study is to examine the traffic
impacts of the development upon the adjacent highway system. For this study, the impact area was defined to be
the intersections of Breckenridge Lane with Hillbrook Drive, Berkshire Avenue, Taylorsville Road, Hikes Lane, and the
entrance to McMahan Plaza.

A

Figure 1. Site Map

EXISTING CONDITIONS

Breckenridge Lane (KY 1932) is a state maintained road with an estimated 2017 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 Hillbrook Drive, Taylorsville Road, Hikes Lane and McMahan Plaza are controlled
with a traffic signal. The intersection with Berkshire Avenue is controlled with a stop sign. Breckenridge Lane is served

by TARC.

Diane B. Zimmerman
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A twelve-hour turning movement count was made at the intersection of Breckenridge Lane and Berkshire Avenue on
December 13, 2016. The data for the other intersections were provided by Metro Traffic Engineering from 2009.
Figure 2 illustrates the a.m. and p.m. peak hour traffic volumes.
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TRIP GENERATION

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)” and “Super Convenience Market/Gas
Station (960)” were reviewed and determined to be the best match. The trip generation results are listed in Table 1.
Using the trip generation equation yields 520 a.m. peak hour trips and 455 p.m. peak hour trips. 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. Pass-by trips are trips already on the road that choose to visit the site. They are assigned using the peak hour
directional traffic. These trips are shown in parenthesis in Figure 4. 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 (25,459 sq. ft.) 71 55 16 88 25 63
Super Convenience Market/Gas (16 pumps) 449 225 224 367 184 183
TOTAL 520 280 240 455 209 246
Pass-by Trips for Super Convenience Market/Gas 278 139 139 206 103 103
New Trips 242 141 101 249 106 143

Diane B. Zimmerman
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ANALYSIS

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

Table 2. Level of Service Results

A.M. P.M.
Approach 2019 | 2019 | 2019 | 2019
No Build | Build | No Build | Build
Breckenridge Lane at Hillbrook Drive D c C C
42.9 23.8 34.0 20.7
Deebet Drive Eastbound F F E E
125.1 125.1 68.2 68.2
Hillbrook Drive Westbound F F E E
136.2 136.2 79.4 79.4
Breckenridge Lane Northbound D A D B
38.7 9.1 47.8 15.9
Breckenridge Lane Southbound B B B B
17.7 17.1 17.5 17.3
Breckenridge Lane at Berkshire Drive B B
13.3 17.6
Advanced ENT Eastbound E E
Wi 77.0 A 78.8
Berkshire Drive Westbound C E C E
23.2 69.3 15.8 69.6
Breckenridge Lane Northbound A B
b 8.0 b 14.0
Breckenridge Lane Southbound C A B A
174 0.6 14.3 9.5
Breckenridge Lane at Taylorsville Road F F E E
103.7 106.3 71.1 72.1
Taylorsville Road Eastbound F F F FoL .
195.3 194.1 95.9 95.8 | I
Taylorsville Road Westbound F F D D
87.8 93.8 49.8 53.1 £e 99 9047
DEC 22 2017
Breckenridge Lane Northbound E E E E
59.0 65.0 714 73.2 i
Breckenridge Lane Southbound E E E E :
63.1 60.4 654 65.4

s

Diane B. Zimmerman
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A.M. P.M.
Pr— 2019 | 2019 | 2019 | 2019
No Build | Build | No Build | Build
Breckenridge Lane at Hikes Lane D D E E
41.6 41.3 71.9 71.6
Hikes Lane Eastbound F F F F
114.1 114.1 111.6 111.6
Hikes Lane Westbound F F F F
89.8 89.8 115.1 115.1
Breckenridge Lane Northbound A A B B
5.0 5.0 129 12.6
Breckenridge Lane Southbound D D E E
— 36.3 36.4 74.4 75.3
< Breckenridge Lane at McMahon Plaza A A c C
o~d 6.5 6.5 235 23.3
P Casa Granada Eastbound F F E E
:—_55 88.0 88.0 73.7 73.7
McMahon Plaza Westbound F F E E
86.9 86.9 74.8 74.8
Breckenridge Lane Northbound A A ¢ C
4.6 4.7 229 23.2
Breckenridge Lane Southbound A A A A
3.7 3.6 8.5 8.3

Key: Level of Service, Delay in seconds per vehicle

The Kentucky Transportation Cabinet evaluates the need and length of auxiliary turn lanes using the Highway Design
Guidance Manual dated March, 2017. For intersections with a traffic signal, the capacity analysis determines the
requirement for a right turn lane. The analysis indicates a southbound right turn lane will not improve the operation
of the approach.

The volume forecasted to exit the site is significant enough to evaluate the installation of a traffic signal at entrance
opposite Berkshire Drive. The Manual on Uniform Traffic Control Device Warrants for installing a traffic signal were
reviewed. The Institute of Transportation Engineers Trip Generation Manual, 10" Edition contains time of day trip
distribution rates in Appendix A. Using the distribution percentages for “Super Convenience Market/Gas Station” and
the hourly distribution of trips from Advanced ENT patient counts, there is sufficient minor street volume to meet
Warrant 1A. The warrant spreadsheet is included in the Appendix.

CONCLUSIONS

Based upon the volume of traffic generated by the development there will be a minimal impact to the existing highway
network. The current delays experienced at the intersections evaluated will increase within the acceptable limits. The
development will generate sufficient volume of traffic to meet the warrant for the installation of a traffic signal at the
proposed entrance opposite Berkshire Avenue.

Diane B. Zimmerman
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o
DEC 22 2017
Traffic Counts - ol
Study Name Breckenridge Ln & Berkshire Ave

Start Date 12/13/2016 @

Start Time 7:00 AM >

Eagineering Pasnig
Groundbreaking by Design.

Southbound Approach Northbound Approach Westbound Approach Eastbound Approach
Southbound Northbound Westbound Eastbound

Start Time| Right | Thru | Left |U-Turn| Right | Thru | Left |U-Turn| Right | Thru | Left |U-Turn| Right | Thru | Left |U-Turn| Total
7:00 AM 0 97 7 0 0 365 0 0 24 0 0 0 0 0 0 0] 469
7:15 AM 0 124 4 1 6 467 0 0 23 0 1 0 0 0 0 0 602
7:30 AM 0 183 8 0 2 463 0 0 17 0 0 0 Q 0 0 0 656
7:45 AM 0 199 6 0 7 440 0 0 19 0 1 0 0 0 0 0 652
8:00 AM 0 134 3 0 5| 408 0 0 23 0 2 0 0 0 0] 0 550
8:15 AM 0 159 5 0 4 460 0 0 9 0 0 0 0 0 0 0 628
8:30 AM 0 156 11 0 3 457 1 0 22 0 0 0 2 0 0 0 628
8:45 AM 0 197 8 0 4 451 0 0 22 0 2 0 0 0 0 0 660
9:00 AM 0 173 9 1 2 331 0 0 16 0 1 0 0 0 0 0 516
9:15 AM 0 167 5 0 1 303 0 9] 8 0 3 0 0 0 0 0] 476
9:30 AM 0 173 10 0 1 294 0 0 10 0 1 0 0 0 0 0] 478
9:45 AM 0 211 13 0 1 336 0 0 11 0 1 0 0 0 0 0 561
10:00 AM 0 232 5 0 1 318 0 0 13 0 0 0 0 0 0 0 556
10:15 AM 0] 213 5 0 4 273 0 0 15 0 1 0 0 0 0 0] 495
10:30 AM 0] 229 4 0 5 291 0 0 12 0 0 0 0 0 0 0 529
10:45 AM 0] 241 6 0 5 291 0 0 9 0 3 0 0 9] 0 0 543
11:00 AM 0 264 5 0 1 266 0 0 16 0 1 0 0 0 0 0] 536
11:15 AM 0 302 15 0 4 306 0 0 5 0 1 0 0 4] 0 0 627
11:30 AM 0 290 19 0 4 301 0 0 12 0 1 0 0 0 0 0 614
11:45 AM 1 274 11 0 6 271 0 0 9 0 0 0 0 0 0 0 563
12:00 PM 0] 285 13 0 4 270 0 0 14 0 0 0 0 0 0 0 572
12:15 PM 0] 299 9 0 6 275 0 0 15 0 1 0 0 0 0 0 589
12:30 PM 0] 294 4 1 3 315 0 0 4 0 1 0 0 0 0 0 617
12:45 PM 0 278 15 1 3 325 0 0 12 0 2 0 0 0 0 0 622
1:00 PM 0] 248 18 0 1 338 0 0 13 0 1 0 0 0 0 0| 605
1:15 PM 1 321 7 0 5 270 0 0 15 0 2 0 0 0 0 0 604
1:30 PM 0| 250 12 0 10 343 0 0 15 0 3 0 0 0 4] 0 615
1:45 PM 0 314 14 0 1 329 0 0 10 0 2 0 0 0 0 0 658
2:00 PM 0] 286 14 0 2 334 0 0 12 0 1 0 0 4] 0 0 636
2:15 PM 0 310 13 0 5 296 0 0 15 0 2 0 0 0 0 0 624
2:30 PM 0 351 17 1 3 305 0 0 10 0 0 0 0 0 0 0 677
2:45 PM 0 348 17 0 5 292 0 0 14 0 0 0 0 Q 0 0 662
3:00 PM 0 352 23 0 7 310 1 0 8 0 0 0 0 0 0 0 693
3:15 PM 0 391 23 0 5 293 0 0 14 0 0 0 0 Q 0 0] 712
3:30 PM 0 370 22 0 8 276 0 0 it 0 2 0 0 0 0 0 676
3:45 PM 0 362 23 0 12 266 0 0 12 0 3 0 0 0 0 0 663
4:00 PM 0] 414 24 0 7 320 0 0 14 0 1 0 0 0 0 0] 765
4:15 PM 0] 412 29 0 4 257 0 0 16 0 1 0 0 0 0 0] 702
4:30 PM 0] 401 21 0 5 294 0 0 15 0 1 0 0 0 0 0 721
4:45 PM 0 346 28 0 10 311 0 0 14 0 0 0 4] 0 0 0 695
5:00 PM 0 357 27 0 9 322 0 0 10 0 0 0 0 0 0 0] 715
5:15 PM 0] 410 37 0 4 283 0 0 21 0 0 0 0 0 0 0 734
5:30 PM 0 372 22 0 3 354 0 0 21 0 0 0 0 0 0 0] 751
5:45 PM 0 300 21 4] 9 347 0 0 19 0 1 0 1 0 0 0 677
6:00 PM 0 359 23 0 3 250 0 0 13 0 0 0 0 0 0 0] 635
6:15 PM 0 323 23 0 6 304 0 0 18 0 1 0 0 0 0 0 656
6:30 PM 0 293 22 0 6 238 0 Q 10 0 4] 0 0 0 0 0 559
6:45 PM 0| 264 6 1 4 248 0 0 12 0 0 0 0 0 0 0 523

Diane B. Zimmerman . o j
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Study Name Breckenridge Ln & Berkshire Ave
Start Date 12/13/2016 g
Start Time 7:00 AM g —

Eagineering Plasning

Groundbreaking by Design.

Southbound Approach Northbound Approach Westbound Approach Eastbound Approach
Southbound Northbound Westbound Eastbound

Start Time| Right | Thru | Left |U-Turn| Right | Thru | Left |U-Turn| Right | Thru | Left |U-Turn| Right | Thru | Left |U-Turn| Total

7:30 AM 0] 183 8 0 2| 463 0 0 17 0 0 0 0 0 0 0] 656
7:45 AM 0 199 6 0 7] 440 0 0 19 0 1 0 0 0 0 0] 652
8:00 AM 0 134 3 0 5| 408 0 0 23 0 2 0 0 0 0 0| 550
8:15 AM 0] 159 5 0 4| 460 0 0 9 0 0 0 0 0 0 0| 628
AM Peak 0| 675 22 0 18| 1771 0 0 68 0 3 0 0 0 0 0| 2486
4:45 PM 0| 346 28 0 10 311 0 0 7 0 0 0 0 0 0 0| 695
5:00 PM 0| 357 27 0 9| 322 0 0 10 0 0 0 0 0 0 0| 715
5:15 PM 0| 410 37 0 4| 283 0 0 21 0 0 0 0 0 0 0| 734
5:30 PM 0 372 22 0 3 354 0 0 21 0 0 0 0 0 0 0 751
PM Peak 0] 1485 114 0 26| 1270 0 0 59 0 0 0 0 0 0 0| 2895

Diane B. Zimmerman
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Traffic Signal Warrant Analysis

TRAFFIC SIGNAL WARRANT ANALYSIS

COUNTY Jefferson DATE December 13, 2016 DAY OF WEEK Tues
cITY Louisville MILEPOST 3.066 NO. OF CORRECTIBLE CRASHES IN 12 MONTH PERIOD
MAJOR STREET NAME Breckenridge Lane NO. OF MAJOR STREET APPROACH LANES 2
MINOR STREET NAME Berkshire Ave NO. OF MINOR STREET APPROACH LANES 1
POSTED SPEED LIMIT MAJOR SREET 35 MPH POPULATION < 10,000 REDUCED WARRANTS BASED UPON
POSTED SPEED LIMIT MINOR SREET 35 MPH D YES |Z| NO DSPEED Dpopuumou
MINOR Warrant 1 Warrant 1 Warrant 7 - CRASH EXPERIENCE
STREET Condition A Condition B {Warrant 1 Condition A or B 80% Satisfied) AND
HIGHEST (5 or More Correctible Crashes in 12 Month Period)
MAJOR VOLUME Minimum Interruption of Warrant 1 Warrant 1
STREET | APPROACH Vehicular Volume Continuous Traffic Condition A - 80% Condition B - 80%
TIME TWO
VC‘;{‘L\J:IIE Are Side Street
In’:l.::::l? REDUCED WARRANTS (gfofg::lﬁm"m
Yes 30(1) [ 105(1) | 626(1) [ 63(1) 280(1) [ 8a() [ 42001 | 42(1)
No O 420 (2) | 140(2) | 630 (2) | 70 (2) 336(2) | 112 (2) | 504 (2) | 56 (2)
(1) = ONE LANE APPROACH (2) = TWO LANE APPROACH
7-8am 2,379 169 X X X X X X X X
8-9am 2,466 240 X X X X X X X X
9-10 am 2,031 200 X X X X X X X X
10-11 am 2,123 189 X X X X X X X X
1112 am 2,340 194 X X X X X X X X
12-1pm 2,400 211 X X X X X X X X
12pm 2,482 198 X X X X X X X X
2-3pm 2,599 208 X X X X X X X X
3-4pm 2,744 216 X X X X X X X X
4-5pm 2,883 229 X X X X X X X X
56 pm 2,877 246 X X X X X X X X
6-7pm 2,372 182 X X X X X X X X
NUMBER OF HOURS 12 12 12 | 12
COMPLIANCE YES YES NO

The AM and PM peak hour trips generated on page 3 were used for 8-9 am and 5-6 pm.

‘ﬁf"(m 2 £ i‘u

Diane B. Zimmerman
Traffic Engineering, LLC.
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SYNCHRO Reports
DEC 22 2017
HCM 6th Signalized Intersection Summary ) S
8: Breckenridge Ln/KY 1932 & Deebet Dr/Hillbrook Dr - 12/082017
O T Tl N N | a AR I

Lane Conﬁgurahons

A *

4 & "1 ‘H»
Traffic Volume (veh/h) 82 0 31 12 3 200 1929 3 766 30
Future Volume (veh/h) 82 0 31 12 3 200 15 1929 3 38 766 30
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 1.00 100  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 85 0 32 12 3 208 16 2009 3 40 798 31
Peak Hour Factor 096 096 096 096 096 09 09 09 0% 09 096 096
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap,vehlh 90 0 391 21 13 181 413702287 o 03 116 2202 86
Arrive On Green 025 000 025 025 025 025 002 062 062 002 063 063
Sat Flow, veh'h 204 0 1585 0 53 733 1781 3641 S n161s 3487 135
Grp Volume(v), veh/h 85 0 32 223 0 0 16 980 1032 40 407 422
Grp Sat Flow(s),veh/h/in 204 0 1585 786 0 0 1781 1777 1869 1781 1777 1846
Q Serve(g_s), s 0.0 0.0 28 0.0 0.0 0.0 06 836 837 15 - 497 — AYT
Cycle Q Clear(g_c), s 444 00 28 444 0.0 0.0 DGR IRIGE SRR 15T S0 0T
Prop In Lane 1.00 100 005 093 100 000 1.00 0.07
Lane Grp Cap(c), veh/h 90 0 391 215 0 0 413 1106 1164 IO E22  eits
V/C Ratio(X) 094 000 008 104 000 000 004 089 08 034 036 036
Avail Cap(c_a), veh/h 90 0 391 215 0 0 6578 1106 1164 2008112275165
HCM Platoon Ratio 100 - 100 100 100 400 400 - <400 100 400 400 400 - 1.00
Upstream Filter(l) 1002501000100 - 411002 °=10,00 5 H0:005 4100 S 100 S 100 S 00REEI00 4400
Uniform Delay (d), siveh 76.9 00 521 647 0.0 00 - 428 286 - --286: 354 459 . =450
Incr Delay (d2), siveh 757 0.0 kAR 0.0 00 DO 055 04 1.7 0.9 09
Initial Q Delay(d3),s/veh 0.0 00 00 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0
Y%ile BackOfQ(50%),veh/In 59 00 130 0.0 00 028 587018306 1.0 84 87
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 152.6 005522 1362 0.0 00129 09 R T 3T s 6.8 6T
LnGrp LOS E A D F A A B D D D B B
Approach Vol, veh/h 17 223 2028 869
Approach Delay, siveh 1251 136.2 387 17.7
Approach LOS F F D B
Phs Duration (G+Y+Rc), s 108 1182 51.0 93 1197 51.0
Change Period (Y+Rc), s Bibc— =61 6.6 65 *61 6.6
Max Green Sefting (Gmax),s 195 =97 4474 - =195 SROT 444
Max Q Clear Time (g_ c+|1), s 35 857 464 26 0.0 464
Green Ext Time (p_c), s 0.1 9.2 0.0 0.0 0.0 0.0
HCM 6th Ctrl Delay 429
HCM 6th LOS D

AM Existing 03/19/2009
VMF

Synchro 10 Report
Page 1

Diane B. Zimmerman
Traffic Engineering, LLC.
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HCM 6th TWSC
30: Breckenridge Ln & Berkshire Avenue

12/06/2017

Int Delay, s/veh 08

Lane Configurations

Future Vol, veh/h

SN ey well AW 4 v —
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HCM 6th Signalized Intersection Summary
504: Breckenridge Ln & Taylorsville Rd 12/06/2017

S

‘\Q’

—b-xf

Lane Conﬁgurahons A4

Traffic Volume (veh/h) A7 A0S T 30 694 348 262 1480 28
Future Volume (veh/h) 87 403 17 30 694 348 262 1460 28
Initial Q (Qb), veh 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 10000 00 00 00 00 00 00 M I00 =T =007 00 Ti00
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 91 420 122 31 723 362 93 93 0 273 0 0
Peak Hour Factor 0960967 €096 1096 096 10965096 096° 096 " 096 71096 096
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 14085011 4397 366823 367 nil 111 466

Arrive On Green 006 009 009 021 023 023 006 006 000 026 000 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 1781 1585 1781 0 0
Grp Volume(v), veh/h 91 420 122 3 723 362 93 93 0 273 0 0
Grp Sat Flow(s),veh/h/in e Tl 1080 Ml (B et T 1580 Sl 7o 1 e To l e 560 o1 0 0
Q Serve(g_s), s -84 . A58 .- A3:T 26 363 409 93 9.3 00 241 0.0 00
Cycle Q Clear(g_c), s 9 158 3 255 b3 409 93 L) 00 241 0.0 0.0
Prop In Lane 1.00 100 1.00 100 - 4:00. - 1.00- 400 400 000 - 000
Lane Grp Cap(c), veh/h 4405 81 13060 S 823 e oo 11 11 466

V/C Ratio(X) 083 135 088 008 088 099 - 083 083 059

Avail Cap(c_a), veh/h A6 i BA3 3165 066 823 367 R ] 466

HCM Platoon Ratio 400 -~ <100 - -100- 400 100 - 1:.00 - 400 100 - 1.00 - 100 - 300 100
Upstream Filter(l) 100 100 100 098 098 098 100 100 000 057 000 000
Uniform Delay (d), s/veh 835  B24 812 578 667 - 689 . 835 -835 00 579 0.0 0.0
Incr Delay (d2), s/veh 1631162455 5158 Dl 105 26 3 o 3Y 0.0 11 0.0 00
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 00
%ile BackOfQ(50%),veh/In AT 443 6.2 1217285009 50 50 00 110 00 0.0
Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 99,9144 5070 HT98 T 2 Tl AT 1072 1072 00 590 00 00
LnGrp LOS E E F E E E F E E

Approach Vol, veh/h 633 1116 692 692 AREEOT3 A A
Approach Delay, s/veh 195.3 87.8 631 634 59.0

Appmach LOS

Phs Duration (G+Y+Rc) s

Change Period (Y+Rc), s
Max Green Setting (Gmax), s
Max Q Clear Time (g_c+!1), s
Green Ext Time (p_c), s

18.8
75
155
11.3
01

05T R AT R0 0 A AR
T ) R 75 b 5613 =693
AR R RS I S R
0.0 45— By 964 00 111 429
0.0 0.0 01 0.7 0.0 01 0.0

HCM 6th Ctrl Delay
HCM 6th LOS

1037

" HOM 6thcomputauona| engme reqmresequal clearance times for the phases crossmg the bamer.
Unsignalized Delay for [NWR2, SBR] is excluded from calculations of the approach delay and intersection delay.
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Advanced ENT & Allergy
Traffic Impact Study

HCM 6th Signalized Intersection Summary

533: Hikes Ln & Breckenridge Ln 12/06/2017
n trw | J xR ¢ ¥ Y
v nent ' NEL NET SWL SW
Lane Configurations ‘ fb % N %
Traffic Volume (veh/h) 1365 85 35 526 8 176 292 b G s R
Future Volume (veh/h) 80 1365 85 35 525 85 176 292 7 66 258 101
Initial Q (Qb), veh 0 00 0 0 0 0 D0 (e ) 0
Ped-Bike Adj(A_pbT) 1.00 100 100 100 100 100 100 1.00
Parking Bus, Adj F0057 170071700 1000 1007 Ti007 400" 1007 1.007 7100 007" 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 83 1422 89 36 547 89 183 304 74 69 269 105
Peak Hour Factor 096 096 096 096 09 096 096 096 09 096 096 096
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 336 2139 133 47 1430 232 159 468 112 86 3N 118
Arrive On Green 038 100 100 003 047 047 009 016 016 005 012 012
Sat Flow, veh/h 1781 3397 212 1781 3061 496 1781 2843 681 1781 2517 958
Grp Volume(v), veh/h 83 742 769 36 317 319 183 188 190 69 188 186
Grp Sat Flow(s),veh/h/in 1781 1777 1832 1781 1777 1781 1781 1777 1748 1781 AT77 1698
Q Serve(g_s), s 58 00 0.0 3.6:.--208 - 209 . 4641.- 78183 69 487 194
Cycle Q Clear(g_c), s 58 00 0.0 36544208720 2200 S 00 S8 EE 1813 69 187 194
Prop In Lane 1.00 012 1.00 028 100 039 100 0.56
Lane Grp Cap(c), veh/h S35 A7 830 832 159 293757288 86 219" 210
VIC Ratio(X) 025 066 067 077 038 038 115 064 066 080 08 089
Avail Cap(c_a), veh/h 336 1119 1154 189 830 832 159 366 360 159 366 350
HCM Platoon Ratio 200 ... 200200 . 400 100 100 - 400500400900 - 400 - 4.00
Upstream Filter(l) 080 080 T 10.80 7 0.8078 0867 086 7 I00 008 R I00 T 0.8 0818 08T
Uniform Delay (d), s/veh 473 0.0 00 -874- 314 314 . 819 702 - 704 ..848 - .703 - ill6
Incr Delay (d2), siveh 0.3 26 26 201 11 12 1168 26 hils SRR 885 125
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 00 0.0
%ile BackOfQ(50%),veh/in 25 08 0.8 1.9 93 94 126 83 85 35 91 92
Unsig. Movement Delay, siveh
LnGrp Delay(d),s/veh 476 26 26° 510725 59225 7323 19885 28 35 080 160205002
LnGrp LOS D A A E C C F E E £ E F
Approach Vol, veh/h 1594 672 561 443
Approach Delay, s/iveh 50 36.3 1141 898
Appmach LOS A D F F

Phs Durahon (G+Y+Rc) s
Change Period (Y+Rc), s

299

*59 '59 *59

*59

*59

Max Green Setting (Gmax),s  *19 ’84 ARy ptd | R el b [iEeni -y 4
Max Q Clear Time (g_c+l1),s 78 229 89 203 56 20 181 214
Green Ext Time (p_c), s 01 16 0.1 038 0.0 51 0.0 08

HCM 6th Cir Delay
HCM 6th LOS

g HCM 6th oompu’(atlonal engle reqUires equalcleace mes or the phass crossing the barrier.
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Advanced ENT & Allergy
Traffic Impact Study

HCM 6th Signalized Intersection Summary

552: Breckenridge Ln & McMahon Ctr 12/06/2017
N T 2

Lane Configurations % S 4 I LI S N Ah

Traffic Volume (veh/h) B ] 2 23 1 18 0 1450 70 12 597 5
Future Volume (veh/h) 13 1 7 23 1 18 0 1450 70 12 597 5
Initial Q (Qb), veh Al 0 0 i) 0 0 050 0 0 0
Ped-Bike Adj(A _pbT) 1.00 100 100 100 100 100 100 1.00
Parking Bus, Adj A0 I00 i 00 I D0 a 00 e 00 e 00 M0 00 0 00 e 000
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 14 1 2 24 1 19 0 1510 73 12 622 5
Peak Hour Factor 096 086 09 096 096 096 09 096 09 09 096 096
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, vehih 67 21 42 88 ) B0 P05t D 18 3238 26
Arrive On Green 004 004 004 004 004 004 000 08 08 001 090 090
Sat Flow, veh/h 1392 557 1113 1308 78 1585 1781 3451 166 1781 3613 29
Grp Volume(v), veh/h 14 0 3 25 0 19 0 7715 808 12 306 321
Grp Sat Flow(s),veh/h/in 1392 0 1670 1386 0 1585 1781 1777 1840 1781 1777 1865
Q Serve(g_s), s 18— 00— D330 - 00 24 00 202 -204 4239 39
Cycle Q Clear(g_c), s 51 00 000, a0 00 e e R )
Propinlane 1.00 067 096 100 100 009 100 0.02
Lane Grp Cap(c), veh/h 67 0 63 91 0 60 1 1519 1574 18 1592 1672
VIC Ratio(X) 021 000 005 027 000 032 000 051 051 067 018 019
Avail Cap(c_a), vehh 275 Doio a0 0 297 143 1519 1574 143 1502 1672
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(]) 100 000 100 100 000 100 000 100 100 094 094 094
Uniform Delay (d), siveh 874 00 . B35 850 00 84400 - 34 .84 858 1212
Incr Delay (d2), siveh B =00 500 506500 =307 =00 12 12 a0 ey
Initial Q Delay(d3),s/veh 00 00 00 00 00 00 00 00 00 00 00 00

%ile BackOfQ(50%),veh/In 0.7 0.0 0.1 12 0.0 09 0.0 6.2 65 0.7 0.9 09
Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 889 00 838 866 00 874 0.0 46 46 1229 14 14
LnGrp LOS E A E F A F A A A F A A
Approach Vol, veh/h 17 44 1583 639
Approach Delay, s/veh 880 86.9 46 37
Appmach LOS F £ A A

Phs Duranon (G+Y+Rc) s ICATHRG G 131 00 1669 131

Change Period (Y+Rc), s 56 56 *6.3 56 56 253

Max Green Setting (Gmax),s 144 1144 34 144 1144 *34

Max Q Clear Time (g_c+l1),s 3.2 0.0 53 0.0 0.0 71

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

HCM 6th Cirl Delay 65

HCM 6th LOS A

AM Existing 03/19/2009 L [T Synchro 10 Report
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Advanced ENT & Allergy
Traffic Impact Study

HCM 6th Signalized Intersection Summary

8: Breckenridge Ln/KY 1932 & Deebet Dr/Hillbrook Dr 12/08/2017

T 2t S N B T R 4
Lane Configurations 4 Fd & ‘i fb %
Traffic Volume (vehrh) 82 il PIi ok A 15 1979 3 38 86 30
Future Volume (veh/h) 82 0 31 12 3 200 15 1979 3 38 836 30
Initial Q (Qb), veh 0 0 Whs i ) S s ) 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 100 100 100 1.00
Parking Bus, Adj 40D 00 00 00 00 00 00 00 00 00T i S a0
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, vehth 85 0 32 12 3 208 16 2061 3 40 871 31
Peak Hour Factor 096 096 096 096 096 09 096 09 09 096 096 096
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 90 0 391 21 13 181 382 2267 32000 2240 79
Arrive On Green 025 000 025 025 025 025 003 100 100 002 063 063
Sat Flow, veh/h 204 0 1585 0 P TS0 101l 0DA T ialo 71 3500 125
Grp Volume(v), veh/h 85 0 32 223 0 0 16 1006 1058 40 442 460
Grp Sat Flow(s) veh/h/in 204 0 1585 786 0 0 1781 1777 1869 1781 1777 1848
Q Serve(g_s), s 0.0 0.0 28 00 00 0.0 0.6 0.0 0.0 156 220 220
Cycle Q Clear(g_c), s 444 0.0 28 444 0.0 0.0 06 00 00 J5E 0P
Prop In Lane _ 1.00 100 005 093 1.00 000 100 0.07
Lane Grp Cap(c), veh/h 90 DEag] 215 0 0 3827 1106, 1164 - 200° 1122 1167
V/C Ratio(X) 094 000 008 104 000 000 004 091 091 019 039 039
Avail Cap(c_a), veh/h 90 0 391 215 0 0 548 1106 1164 359 1122 1167
HCM Platoon Ratio 300 - 100 400 100 400 . 3.00 - 200 ..200 200100 --1:00 ---4.00
Upstream Filter(l) 1:005500.008 .00 @51 008 E0:00 550,007 07050 507055070 00 a1i00 .00
Uniform Delay (d), s/iveh 76.9 00 521 647 0.0 00 129 0.0 00.- 1135 363 163
Incr Delay (d2), siveh 75.7 00 Wk vaR 0.0 00 0.0 g3 89 04 1.0 1.0
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
%ile BackOfQ(50%),veh/In 59 0.0 At 32 0.0 00 02 28 29 06 93 97
Unsig. Movement Delay, s/veh
LnGrp Delay(d),siveh 152.6 00 522 1362 0.0 00 129 93 GRS R R A
LnGrp LOS F A D E A A B A A B B B
Approach Vol, veh/h 17 223 2080 942
Approach Delay, s/veh 1251 136.2 91 171
Approach LOS F F A B
Phs Duration (G+Y+Rc), s 108 1182 51.0 93 1197 510
Change Period (Y+Rc), s Bk~ g 66 65- 64 66
Max Green Setting (Gmax),s 1956  *97 424519 50T 444
Max Q Clear Time (g_c+!1),s 35 20 46.4 26 0.0 464

01

Green Ext Time (p_c), s

36.5 0.0 0.0 0.0 0.0

HCM 6th Cirl Delay
HCM 6th LOS

VMF
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Advanced ENT & Allergy
Traffic Impact Study

HCM 6th Signalized Intersection Summary
30: Breckenridge Ln & Berkshire Avenue 12/08/2017

% 1 &

Lane Configurations B &

Traffic Volume (veh/h) 5 84 VEEE R e N ) e TR A S
Future Volume (veh/h) 151 5 84 3 7 68 172 1670 18 22 637 108
Inifial Q (Qb), veh ; ) 0700 0 0 0 0 0 0 0 0 =0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 100 100 100 1.00
Parking Bus, Adj 00 00 00 00 00 ST I00 00 S 00 R 00 00T =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 157 5 88 3 7 [4 179 1740 19 23 664 112
Peak Hour Factor 096 09 09 09 09 09 096 09 09% 09 09 096
Percent Heavy Veh % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 216 (RS2 e ] 2T 210 580 2070 e 5100 0360 03
Arive On Green 015 015 015 015 015 015 079 079 079 100 100 100
Sat Flow, veh/h o 00517 0B A0 000 o 3001 b [P ea0A2, e ai51a
Grp Volume(v), veh/h 157 093 81 0 0 179 858 901 23 387 389
Grp Sat Flow(s),veh/h/in 1921015087 6092 0 0 1605 T 000 e o IO (4 Tl o
Q Serve(g_s), s 168 0.0 95 0.0 0.0 00 134 360 362 44 0.0 0.0
Cycle Q Clear(g_c), s 239 00 95 81 0.0 00 134 360 362 405 00 0.0
Prop In Lane 1.00 095 004 088 1.00 0.02 100 0.29
Lane Grp Cap(c), veh/h 216 0552380260 0 0 586 1396 1464 199 1396 1397
V/C Ratio(X) 073 000033 031 000 000 081 061 062 042 028 028
Avail Cap(c_a), veh/h 328 0. 374 396 0 0 586 1396 1464 199 1396 1397
HCM Platoon Ratio 100 — 400400100 .00, - 1:00 - 400 -.2:00 . 4.0 200 .-200 - ..:2.00
Upstream Filter(l) 10077500055 100 {000 20:005 0.00 11009 70090009 095 7 0958 1095
Uniform Delay (d), s/veh 764 00 692 686 0.0 00 56 80 80 52 0.0 0.0
Incr Delay (d2), siveh 46 00 10 0.7 0.0 00 0.1 02 02 11 05 05
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 00 0.0

Y%ile BackOfQ(50%),vehlin 5 0.0 40 34 0.0 00 10 S 21 3 03 02 0.2
Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 811 0077037 -569:3 0.0 00 ol 82 R 05 05
LnGrp LOS E A E E A A A A A A A A
Approach Vol, veh/h 250 81 1938 799
Approach Delay, s/veh 770 69.3 8.0 086
Approach LOS : E E A A

[imel S S 2 ) i

Phs Duration (G+Y+Rc), s 1473 327 s o,

Change Period (Y+Rc), s *59 *59 *59 =59

Max Green Setting (Gmax), s SSE2 *42 28 3ED. *42

Max Q Clear Time (g_c+!1), s 382 259 425 10.1

Green Ext Time (p c),s 300 09 65 05

HCM 6th Ctrl Delay 133

HCM 6th LOS B

AM Build A ENT & Circle K 03/19/2009 Build AN Synchro 10 Report
VMF \ ‘ Page 2

Diane B. Zimmerman

Traffic Engineering, LLC. g ‘ ' S" ' Page 20
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Advanced ENT & Allergy
Traffic Impact Study

HCM 6th Signalized Intersection Summary
504: Breckenridge Ln & Taylorsville Rd 12/08/2017

»

L AN

Lane nguration

"‘f

'i 4
Traffic Volume (veh/h) 101 17 30 694 369 104 596 116 262 28
Future Volume (veh/h) 101 403 17 30 694 369 104 596 116 262 1489 28
Initial Q (Qb), veh 0 LlEsEE) 0 0 Oa-n=i0 0 0 0 S 0
Ped-Bike Adj(A _pr) 1.00 100  1.00 100 100 100 100 100 100 100
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 100
No No No No
1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate veh/h 105 420 122 31 723 384 108 108 0 273 0 0
Peak Hour Factor 096 09 09 09 09 096 096 096 09 096 096 096
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 124 311 139 381 823 367 127 127 452
Arrive On Green 007 009 009 021 023 023 007 007 000 025 000 000
Sat Flow, veh/h 1781 3664 1585 1781 3554 1585 1781 1781 1585 1781 0 0
Grp Volume(v), veh/h 105 420 122 31 723 384 108 108 0 273 0 0
Grp Sat Flow(s),veh/h/in S1I81EE e 1585 8 T 580 81 T Bl s 158h T T8 0 0
Q Serve(g_s), s 106 1568 137 265 33 #7 108 108 00 243 0.0 0.0
Cycle Q Clear(g_c), s 105 158 137 250 ab a0 0e 00 243 00 0.0
Prop In Lane 1.00 1.00-.-1.00 1:00 - 4100 400 —-4.00: 100 —--0.00 000
Lane Grp Cap(c), veh/h 124 N 139 381 823 367 127 127 452
VIC Ratio(X) 08 445 068 008 088 105 085 - 08 0.60
Avail Cap(c_a), veh/h 175 843 376 381 823 367 153 163 452
HCM Platoon Ratio 100 =400 - 400 . ~100 .00 .. 300 400 300 o .00 .00 — 400 .00
Upstream Filter(l) 100 1008 T i00 0098 098 096 1097 T 0,975 10:00 105570 0:00 10100
Uniform Delay (d), s/veh 828 .- 824 812 - 56:6:. 664 - 691 827 827 00 592 0.0 0.0
Incr Delay (d2), siveh 22581024158 0.1 10:55 5589 2065 =206 0.0 13 00 00
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
%ile BackOfQ(50%),veh/in b6 143 6.2 125 002:52229 6.0 6.0 D0S 112 0.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 105885524415 010 = 50 e T2 128518 al1283 = 112.3 00 604 00 0.0
LnGrp LOS E F E E E E F F E
Approach Vol, veh/h 647 1138 729 729 A 273 A A
Approach Delay, s/veh 1941 93.8 650 650 604
F F E E E

Approach LOS

Phs Duration (G+Y+Rc), s
Change Period (Y+Rc), s
Max Green Setting (Gmax), s
Max Q Clear Time (g_c+!1), s
Green Ext Time (p_ c) s

75
155
12.8

0.1

203

O g D 3 G010 S0 0 S B ()
7 - =63 *63 75 75— 563 563
b ST TR A3 A0 51 2525 a8 0 AA2
0.0 45 A57 263 00 125 437
0.0 0.0 0.1 0.7 0.0 01 0.0

HCM 6th Ctrl Delay %
HCM 6th LOS

5
¥ g W

AM Build A ENT & Circle K 03/19/2009 Buﬂd L. ( .g\"" -“a Synchro 10 Report
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Advanced ENT & Allergy
Traffic Impact Study

HCM 6th Signalized Intersection Summary

533: Hikes Ln & Breckenridge Ln 12/08/2017
n f i’ W | J } 2 A4 ¢ ¥ VvV

Lane Configurations 5 'i ‘Hp % b % 4
Traffic Volume (veh/h) 80 1394 85 I R R e i
Future Volume (veh/h) 80 1394 85 35 546 85 176 292 7 66 258 101
Initial Q (Qb), veh 0 (k) 0 0 0 0 (il 0 0 0
Ped-Bike Adj(A _pr) 1.00 100 1.00 100 1.00 100 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

: 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate vehlh 83 1452 89 36 569 89 183 304 74 69 269 105
Peak Hour Factor 096 096 09 09 09 09 09 09 09 096 09 096
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 336 2142 131 AT 4395 522400 159 468 112 86 311 118
Arrive On Green 038 100 100 003 047 047 009 016 016 005 012 012
Sat Flow, veh/h 1781 3402 208 1781 3080 480 1781 2843 681 1781 2517 958
Grp Volume(v), veh/h 83 756 785 3% 328 330 183 188 190 69 188 186
Grp Sat Flow(s),veh/h/in 1781 1777 1833 1781 1777 1784 1781 1777 1748 1781 1777 1698
Q Serve(g_s), s 58 0.0 00 36204 . 218 .46, 418 - 163 69 187 - 194
Cycle Q Clear(g_c), s 58 00 0.0 R 178 183 69 187 194
Prop In Lane 400 .- 0.11 1.00 0271 —4:00 039 100 056
Lane Grp Cap(c), vehh SRIGE Sl By 47 830 833 159 293 288 86 219 210
V/C Ratio(X) 025 068 068 077 039 040 115 064 066 080 08 089
Avail Cap(c_a), veh/h 33 1119 1154 189 830 833 159 366 360 159 366 350
HCM Platoon Ratio 200 200 200 -100 - 14.00 - 100 400 100 - 400 400 . 300 - 100
Upstream Filter(l) 08457 018470 064" =80 85 =0) ghA TR0 85T 00 A1I00 100 S 0.8 7 08 (AN 0:87
Uniform Delay (d), s/veh 473 0.0 00 . 871 . 313 314 819 702 704 848 713 . TIib
Incr Delay (d2), s/veh 03 28 2l =10:0 12 12 1168 26 3il 13.8 88 125
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 00 0.0
Yile BackOfQ(50%),veh/in 25 09 09 1.9 97 98 126 83 85 35 91 92
Unsig. Movement Delay, siveh
LnGrp Delay(d),s/veh 476 28 20 070582 5 02,051 08.8 S 2 B3 5 U8 B e 86 28002
LnGrp LOS D A A F C C F E E F F F
Approach Vol, veh/h 1624 694 561 443
Approach Delay, s/veh 50 36.4 114.1 8938
Appmach LOS A D B E
Phs Duratlon (G+Y+Rc) S 399 900 146 355 106 1192 220 281
Change Period (Y+Rc), s 250 2hg #mbg - MGG b S50 - 259550
Max Green Setting (Gmax),s *19 84 S0 AR T O S BT BB RS
Max Q Clear Time (g_c+l1),s 78 238 89 203 586 20 84, ' 214

01 it 01 0.8 0.0 55 0.0 0.8

Green Ext Time (p_c), s

HCM 6th Ctrl Delay
HCM 6th LOS

413

AN

~T- \ <
AM Build A ENT & Circle K 03/19/2003.Bu Id‘ ;:, . Synchro 10 Report
VMF : AVl Page 4
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Advanced ENT & Allergy
Traffic Impact Study

HCM 6th Signalized Intersection Summary

552: Breckenridge Ln & McMahon Ctr 12/08/2017
YO U N O Y A
Lane Configurations % 'S ) Fod 'i "b % Ab
Traffic Volume (vehh) 13 1 2 23 Jomisifd SEDEE e G P 5
Future Volume (veh/h) 13 1 2 23 1 18 o 1479 70 12 618 5
Initial Q (Qb), veh 0 (B (R e n0) e i e ) i)
Ped-Bike Adj(A_pbT) 1.00 100 100 100 100 100 100 1.00
Parking Bus, Adj 00 A0 T00 00 00 S 00 00 00 M0 R0 A0 0
Work Zone On Approach No No No No
AdjSatFlow,veh/hin 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 14 1 2 24 1 19 0 1541 73 12 644 5
Peak Hour Factor 096 096 09 09 09 09 096 09 0% 096 096 096
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 67 oA D B S 60 1284 139 18 3238 2%
Arrive On Green 004 004 004 004 004 004 000 08 08 001 080 090
Sat Flow, vehh _ 1392 557 1113 1308 78 1585 1781 3455 163 1781 3614 28
Grp Volume(v), veh/h 14 0 3 25 0 19 0 790 84 12 37 332
Grp Sat Flow(s) veh/h/in 1392 0 1670 1386 0 1585 1781 1777 1841 1781 1771 1865
Q Serve(g_s). s _ 48 00 03 30 00 21 00 209 211 42 40 41
Cycle Q Clear(g_c), s B R R ) R s R R o e e ]
Prop In Lane 1.00 067 09 100 100 009 100 0.02
Lane Grp Cap(c), vehh AR 63 91 0 60 1 15619 1574 18 1592 1672
V/C Ratio(X) 021 000 005 027 000 032 000 052 05 067 020 020
Avail Cap(c_a), veh/h 215 NS REE AR 0T A S S A A 500t
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 1.00
Upstream Filter(l) 100 000 100 100 000 100 000 100 100 0984 094 094
Uniform Delay (d), siveh 874 00 835 80 00 844 00 34 34 88 12 42
Incr Delay (d2), siveh RO R I e e e e e
Initial Q Delay(d3),siveh 00 00 00 00 00 00 00 00 00 00 00 00

Y%ile BackOfQ(50%),veh/In 07 0.0 01 12 0.0 09 00 64 6.7 07 09 10
Unsig. Movement Delay, s/veh

LnGrp Delay(d) slveh A AR G LTS R R
LnGrp LOS F A F F A F A A A F A A
Approach Vol, veh/h 17 44 1614 661
Approach Delay, siveh 88.0 86.9 47 36
Appmach LOS F F A A

Phs Duration (G+Y+Rc) S0 R 131 00 1669 131

Change Period (Y+Rc), s 56 56 63 56 56 6.3

Max Green Sefting (Gmax),s 144 1144 *34 144 1144 *34

Max Q Clear Time (g_c+!1),s 32 00 53 00 00 71

Green Ext Time (p_c), s 00 00 (s e ) 00

HCM6th Ctri Delay 85

HCM 6th LOS A

VMF

AM Build A ENT & Circle K 03/19/2009 Bmld « o Synchro 10 Report
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Advanced ENT & Allergy
Traffic Impact Study

HCM 6th Signalized Intersection Summary

8: Breckenridge Ln & Deebet Dr/Hillbrook Dr & KY 1932 12/06/2017
O U vl i S I SR N \ R’
Lane Configurations 4 il & LI 1 % F;'.
TrafficVolume (vehh) 48 0 32 28 Y e 13
Future Volume (vevh) 48 0 32 28 3 118 124 1451 7 31 1303 13
Initial Q (Qb), veh 0 (s g ) 0 0 0 0 0250 0 0
Ped-Bike Adj(A _pr) 1.00 100 100 100 100 100 100 100 100 100
Parking Bus, Adj 00 100 RI00 S oA 00 00 S 00 00 00 0 00 o0 0D
No No No No
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 096 096 096 09 09 096 09 09 0% 096 096 096
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 128 [ STk TR TRl R R 25 25
Arrive On Green 017 000 047 047 017 017 003 003 070 001 023 023
Sat Flow, veh/h SR e R R S R e
Grp Volume(v), vehvh 50 0 33 15 0 0 129 129 803 32 728 728
Grp Sat Flow(s) veh/hin 511 0 1585 1024 0 0 1781 1781 1837 1781 1864 1864
Q Serve(g_s), s 0000 32 36 00 00 39 39 474 10 625 625
Cycle Q Clear(g_c), s R R L B R R b e ) TR R e o T
Prop In Lane 1.00 - 100 019 079 400 100 - 040 - 100 007 - 002
Lane Grp Cap(c), vehhh 128 TR 0 02351 23T 08 o 210 208
VIC Ratio(X) 030 D00 042 077 000 000 085 055 0863 014 057 . D57
Avail Cap(c_a), veh/h 257 0 4% 358 0 O s I APT0
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 033 033 033
Upstream Filter(l) 1100 10007 T I00 T 1002 0100 [0:00 00 00 S0 00T Ao 00
Uniform Delay (d), s/veh 696 00 629 732 00 00 236 236 145 129 460 460
Incr Delay (d2), s/veh 1000 0P 0000 0 e R
Initial Q Delay(d3),s/veh 00000000 =300 0000 00— 00iced00: oo 0:0 wo 2010
%ile BackOfQ(50%),veh/in D DD S e e b S 1) O S S R O S T e e A S H o T
Unsig. Movement Delay, siveh
LnGrp Delay(d),s/veh TiD 00 oo 0 00 00 50 b bl b oL o AT s AT
LnGrp LOS E A E E A A C G B B D D
Approach Vol, veh/h 83 155 1720 1720 1403
Approach Delay, s/veh 68.2 794 176 =115 471
Appmach LOS E E B B D
Phs Duration (G+Y+Rc) S O A T N O 377
Change Period (Y+Rc), s 65 *61 66— 65 6.6
Max Green Setting (Gmax),s 245  *87 494 245 81 494
Max Q Clear Time (g_c+l1),s 59 645 213 30 00 302
Green Ext Time (p c),s 03 97 S 0000 08
HCM 6th Ctr Delay 340
HCM 6th LOS C

HCM 6thcomputat|onal engmerequtres uakeg\?n@hm% for thephases crossmg theber

PM Existing 03/19/2009
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Advanced ENT & Allergy
Traffic Impact Study

HCM 6th TWSC
30: Breckenridge Ln & Berkshire

12/06/2017

Int Delay, siveh 0.9

59 1270 26 114 1485

0

HCM LOS

PM Existing 03/19/2009 %(JV ‘\}3\\
VMF

\

. QL A A
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Advanced ENT & Allergy
Traffic Impact Study

HCM 6th Signalized Intersection Summary
504: Breckenridge Ln & Taylorsville Rd 12/06/2017

A

—»\("‘\‘\T/\l-/

ane ﬁgurations 7

s
Traffic Volume (veh/h) SR s e R T T B B O [ S
Future Volume (veh/h) 56 730 322 99 569 273 150 861 4 291 1095 87
Initial Q (Qb), veh ey 0520 i) O 0Z=ied0 0 0 0
Ped-Bike Adj(A _pr) 1.00 1.00 1.00 100 100 1.00 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 58 760 335 103 593 284 156 897 0 303 1141 0
Peak Hour Factor 096 096 09 096 096 09 096 096 096 096 096 0986
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, vehth A% 855350 RE12] R8T 0 000 00R 3D S215 11392
Arrive On Green 004 022 022 014 049 049 005 012 000 018 039 000
Sat Flow, veh/h 1781 3564 1585 1781 3554 1585 1781 3647 0 1781 3554 1585
Grp Volume(v), veh/h 68 760 335 103 593 284 156 897 0 303 1141 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 58 381 376 102 228 254 153 434 00 302 518 0.0
Cycle Q Clear(g_c), s B R TS R Y L R R 00588020 5185010
Prop In Lane 1.00 1.00 1.00 100 1.00 0.00 1.00 1.00
Lane Grp Cap(c), vehhh A iT8bE e 850 121 879 392 296 1342 321 1392
V/C Ratio(X) 079 097 096 085 067 072 053 067 094 082
Avail Cap(c_a), veh/h 165518430 316 00 870 392 e90R 134D 341 1392
HCM Platoon Ratio 100 - 1.000-1:00 200 200 200 - 033033033 1.00 1.00 1.00
Upstream Filter(l) 100 100 100 099 099 099 074 074 000 100 100 000
Uniform Delay (d), s/veh 855 695 692 769 400 406 782 680 00 728 491 0.0
Incr Delay (d2), s/veh e w22 R 254 20 64 i3] 20 00352 55 00
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 00 0.0
%ile BackOfQ(50%),veh/In SOF b2 8.7 91 53 213 00 168240 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 102,258 09180330 81024 55 iA2.0 = A a8 796 00 00 1061 546 0.0
LnGrp LOS E E F E D D E E F D
Approach Vol, veh/h 1153 980 1053 A 1444 A
Approach Delay, s/veh 959 498 714 654
Approach LOS

Change Period (Y+Rc), s

Phs Duration (G+Y+Rc) s

400

75

Max Green Setting (Gmax), s 345
Max Q Clear Time (g_c+l1),s 322

Green Ext Time (p_c), s

0.2

755 185 461 374 780 137 508
15 #83 63 15 15 "63 63
S R T
454 122 296 13 00 18 974
R N Wi n ek B R

HCM 6th Ctrl Delay
HCM 6th LOS

HCM 6th oomputahonal engme reqmresequal c!earance tlmes for the phasesrossmg the bamer

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

PM Existing 03/19/2009
VMF
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Advanced ENT & Allergy
Traffic Impact Study

HCM 6th Signalized Intersection Summary

533: Breckenridge Ln & Hikes Ln 12/06/2017
S T 2t N N B Y SR
Lane Configurations 5 b % b % b % +T)
Traffic Volume (veh/h) 162 388 179 166 494 112 156 849 112 69 1152 158
Future Volume (veh/h) 162 388 179 166 494 112 156 849 112 69 1152 158
Initial Q (Qb), veh SR ES S e ) 0 0B R s R )
Ped-Bike Adj(A J)bT) 1.00 1.00 1.00 100  1.00 100 100 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 100 100
Work Zone No No No No
AdjSatFlow,vehin 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh'h 169 404 186 173 515 117 162 884 117 72 1200 165
Peak Hour Factor 096 09 09 09 096 09 096 09 0% 096 096 09
Percent HeavyVeh % 2 2 2 2 2 2 2 2 2 2 2 2
Cap,veh/h 150 4530061 50 5507 124 0B GoT A O R T0)
Arrive On Green 009 019 019 009 019 019 023 100 100 002 016 016
SatFlow,vehh 1781 2373 1080 1781 2879 661 1781 3156 418 1781 3140 430
Grp Volume(v), vehth 169 301 289 173 317 315 162 498 503 72 677 688
Grp Sat Flow(s),veh/h/in 1781 1777 1676 1781 1777 1753 1781 1777 1795 1781 AT71 1793
Q Serve(g_s), s 164 297 303 464 816 315 154 00 00 73 662 067
Cycle Q Clear(g_c), s B 200 0B 0N a1 310 b 00 00 S R SRR
Prop In Lane 1.00 : 064 100 037 100 023 100 024
Lane Grp Cap(c), veh/h 169 | 339 3200 159 339 335 206 956 966 90 840 848
V/C Ratio(X) 106 089 090 109 093 094 079 052 052 080 081 081
Avall Cap(c_a), vehh 1595 73660 1336 150 13560 3520 206 956 1966 50T iGA(T igAs
HCM Platoon Ratio 100 100 100 100 100 100 200 200 200 033 033 033
Upstream Filter(]) 100 100 100 08 083 083 08 083 083 060 060 060
Uniform Delay (d), s/veh 819 709 712 819 717 718 671 00 00 876 680 682
Incr Delay (d2), siveh SBA T2 550 00200 s S S O PSR
Initial Q Delay(d3) s/veh 00 500 002500 00— 00— 00~ 00~ . 005500, - D0 00

Y%ile BackOfQ(50%),veh/in 85158 Ao g8l 169 17.0 72 04 04 Sl a3 336
Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 1703559300 U6 T A6 19816 T 100554824 17 SO 308 T3
LnGrp LOS E F F E E F F A A F E E
Approach Vol, veh/h 759 805 1163 1437
Approach Delay, s/veh 1116 1151 129 744

Appmach LOS I F B E

PhsDuratlon(G+Y+Rc)s T T 22, i 0 40.
Change Period (Y+Rc), s *59 *59 *59 +59 . *hg- 259 =59

Max Green Sefting (Gmax),s *19  *85 '16 ASDiRaTA6 RS 88 S BII T 236
Max Q Clear Time (g_c+1),s 174 687 181 323 9.3 20 484 339
Green Ext Time (p c), s 01 39 0.0 0.7 0.1 28 0.0 05

HOM 6th Gt Delay :
HCM 6th LOS E

6th computahol engme requnres equa| clearance times for the phases crossing the barrier.

PM Existing 03/19/2009 Synchro 10 Report
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Advanced ENT & Allergy
Traffic Impact Study

HCM 6th Signalized Intersection Summary

552: Breckenridge Ln & McMahon Ctr 12/06/2017
sy v A8 f S L4

Lane Configurations % S 4 I % ﬂ. % b
Traffic Volume (vehh) Wi Al 0 27 e TR R T O R )
Future Volume (vehlh) 17 15 0 237 5 174 0 1000 75 149 1324 24
Initial Q (Qb), veh ) (B ) 00 0 O B s 0
Ped-Bike Ad;(A _pbn 1.00 100 100 100 100 100 100 1.00
- 100 100 100 100 100 100 100 100 100 100 100 1.00

No No No No
j 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, vehh 18 16 0 247 5 181 0 1042 78 156 1379 25
Peak Hour Factor 096 096 096 096 096 096 096 096 09 096 096 096
Percent HeavyVeh % 2 2 2 2 7) 2 2 2 2 9 2 2
Cap, vehrh : 71 388 0 316 6 329 1 2003 150 174 2504 a7
Arrive On Green 021 021 000 021 021 021 000 060 060 020 100 1.00
Sat Flow, vehh ' 1198 1870 0 1331 27 1585 1781 3351 251 1781 3571 65
Grp Volume(v), vehvh 18 16 0 252 0 181 0 552 568 155 686 718
Grp Sat Flow(s),veh//in 1198 1870 07 1358 1T 07 4685 TS AT ARG ATE AT 1850
Q Serve(g_s), s 27 19— 00315 00 - 484 00- 827 9F . 453 00 00
Cycle Q Clear(g_c), s 354 R R S e B D RO R A ) B Y P
Prop In Lane 1.00 000 098 100 100 014 100 0.03
Lane Grp Cap(c), veh/h 71 388 0 321 0 329 11062 1091 174 1291 1350
V/C Ratio(X) 025 004 000 078 000 055 000 052 052 08 053 083
Avail Cap(c_a), veh/h 80 402 Oy 0 M 93 1062 1091 291 1291 1350
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 200 200 200
Upstream Filter(]) 100 100 000 100 000 100 000 100 100 041 041 041
Uniform Delay (d), siveh 867 570 00 701 00 638 00 211 21 715 00 00
Incr Delay (d2), siveh 1000 00 A S0 As =00 10 b B0 0 08
Initial Q Delay(d3),s/veh 00 00 00 00 00 00 00 00 00 00 00 00

Y%ile BackOfQ(50%),veh/In 09 06 00 124 0.0 4t 00 142 148 6.8 02 02
Unsig. Movement Delay, s/veh

LnGrp Delay(d) s/veh 886 571 00 814 00 656 00777230 1229 795 06 06
LnGrp LOS E E A F A E A C C E A A
Approach Vol, veh/h 34 433 1120 1659
Approach Delay, s/iveh 737 748 229 85
Approach LOS E E C A
' SRy T ] 5 5

Change Period (Y+Rc) s 56 586 8.3 56 56 63

Max Green Sefting (Gmax), s 294 944 239 94 1144 239

Max Q Clear Time (g_c+1),s 173 0.0 a7 0.0 00 374

Green Ext Time (p_c), s 0300 W ) 0.0

HCM 6th Cirl Delay
HCM 6th LOS C

PM Existing 03/19/2009 Synchro 10 Report

VMF
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Diane B. Zimmerman
Traffic Engineering, LLC.
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Advanced ENT & Allergy
Traffic Impact Study

HCM 6th Signalized Intersection Summary
8: Breckenridge Ln & Deebet Dr/Hillbrook Dr & KY 1932 12/08/2017

Lane Configurations 4 f & L1 % A

Traffic Volume (veh/h) 48 0 SPE Oy 3 118 124 1504 Vs SE TR s  R
Future Volume (veh/h) 48 0 32 28 3 118 124 1504 14 31 1375 13
Initial Q (Qb), veh- 0 0 0 050 0 s 0 ke stk il
Ped-Bike Adj(A _pr) 1.00 100 1.00 100 100 100 100 100 100 1.00
Parking Bus, Adj : 110055811005 1,008 10001 008 100 ¥ 1000 .00 00 00 005 7100
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 096 09 09 09 09 096 096 096 09 09 096 096
Pement HeavyVeh % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, vehh 128 0273 43 18 140 213550273 12330216 23 23
Arrive On Green 017 000 0147 017 017 017 003 003 070 002 069 069
Sat Flow, veh/h 511 g R e R R B e R T
Grp Volume(v), veh/h 50 0 33 155 ) ) 129 129 832 32,168 768
Grp Sat Flow(s),veh/hvin 61 0 1585 1024 0 0 1781 1781 1839 1781 1864 1864
Q Serve(g_s). s 00 00 32 89 00 00 39 39 449 10 396 306
Cycle Q Clear(g_c), s §98 ) Pl L) 0.0 00 39 39 49 10 396 396
Prop In Lane 1.00 100 019 079 100 100 010 100 002 002
Lane Grp Cap(c), veh/h 128 0 213 200 30 0 273 2037 112845 2160 127970 1219
VIC Ratio(X) 039 000 012 077 000 000 047 047 065 015 060 060
Avail Cap(c_a), veh/h 257 0 435 358 0 0 454 454 1284 19 1279 1279
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(l) 100 000 100 100 000 000 100 100 100 041 041 041
Uniform Delay (d), s/veh 69.6 0.0 629 732 0.0 0.0 143 143 149 134 1561 15.1
Incr Delay (d2), siveh 1.9 00 02 6.2 0.0 0.0 13 13 25 0.1 09 09
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 22 00 413 T/ 00 00 17 17 191 04 16.7 16.7
Unsig. Movement Delay, s/veh

LnGrp Delay(d),siveh 75 00 631 794 0.0 0.0 505 156 A ATS T G186 158 =159
LnGrp LOS E A E E A A B B B B B B
Approach Vol, veh/h 83 155 1776 1776 1478
Approach Delay, s/veh 68.2 794 17:3 173 16.9

Approach LOS E E B B B

Phs Duration (G+Y+Rc),s 127 1296 377 105 1319 : 377
Change Period (Y+Rc), s 65 %64 6.6 6:5- 261 6.6
Max Green Setting (Gmax),s 245  *87 494 245 g7 494
Max Q Clear Time (g_c+l1),s 59 416 213 30 00 302
Green Ext Time (p_c), s 03 135 03 0.0 0.0 08
HCM 6th Cll‘l Delay : 20.7

HCM 6th LOS C

‘ CM6th computatlonal engme requures equalclearance times for the haes crossmg the bamer

PM Build Ad ENT & Circle K 03/19/2009 Build

VMF
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Advanced ENT & Allergy
Traffic Impact Study

HCM 6th Signalized Intersection Summary

30: Breckenridge Ln & Berkshire 12/08/2017
ey v NN 2 Y

Lane Configurations % b & 4 'i 1*1’
Traffic Volume (vehrh) e 0 5 59 9% 1224 2% 114 1428 110
Future Volume (veh/h) 118 7 12 0 5 59 95 1224 2% 114 1428 110
Iniial Q (Qb), veh A S ) 0 052500 0 R e e
Ped- Blke Adi(A _pr) 1.00 100 1.00 100 100 1.00  1.00 1.00
110000 = E00 00 e 00 MO0 B 00 00 = 0 A0 0 o0 00

No No No No
oh, 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, vehh 123 7 126 0 5 61 99 1275 27 119 1488 115
Peak Hour Factor 096 08 09 096 096 09 096 09 09 09 096 09
Percent HeavyVeh % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 182 120821, 0 212 35 BT S 80 0640 e 003
Arrive On Green 014 014 014 000 014 014 079 079 079 079 079 079
Sat Flow, vehth 13361 B abIA 0 0 AR A0 23T 54 423 3344 257
Grp Volume(v), veh/h 123 0. 433 0 0 86 552 0 849 119 787 816
Grp Sat Flow(s),veh/h/in 1335 0 1598 0 0 1604 873 0 1692 423 1771 1824
Q Serve(g_s), s 16.3 00 140 0.0 0.0 66 558 00 378 205 299 304
Cycle Q Clear(g_c), s 2207 FH00 7 A0 T 00 00 es e 00 378 oTa 299 T =a0a
Prop In Lane 1.00 095 000 092 018 003 1.00 0.14
Lane Grp Cap(c), veh/h 182 0 229 0 0 2307 i71d 0 1339 286 1406 1443
V/C Ratio(X) 068 000 058 000 000 029 077 000 063 042 056 057
Avail Cap(c_a), veh/h 258 0 32 0 021 A 0 1339 286 1406 1443
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 100 100
Upstream Filter(l) 1003770007 100 11000 0/00 T 1100 0617 000 061076 0o 076
Uniform Delay (d), siveh 79.1 00 721 0.0 00 689 163 0.0 79 220 70 71
Incr Delay (d2), siveh AR ) 0.0 00 07 50 0.0 A= 12 12
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00 0.0 0.0
Y%ile BackOfQ(50%),veh/in 59 00 59 0.0 002 aed T R R

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 835 00 744 0.0 00 606t oia T 00T T 0nis 8.3 83
LnGrp LOS F A E A A E C A A C A A

Approach Vol, veh/h 256 66 1401 1722

Approach Delay, s/veh 788 69.6 140 95

E B A

Appmach LOSHY E

Phs Durahon (G+Y+Rc) S

Change Period (Y+Rc), s *59
Max Green Setting (Gmax), s S 3E2
Max Q Clear Time (g_c+!1), s 882

178

Green Ext Time (p_c), s

317

*59
*36
249

08

1483

*59 *59
21862 *36
69.3 86
217 03

HCM 6th Cirl Delay
HCM 6th LOS

176

PM Build Ad ENT & Circle K 03/19/2009 Build
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Advanced ENT & Allergy
Traffic Impact Study

HCM 6th Signalized Intersection Summary

504: Breckenridge Ln & Taylorsville Rd 12/08/2017
4 - Yy oo AN R
Lane Configurations 'i ‘f" F 'l LI S % M i
Traffic Volume (veh/h) =60 D020 4o 2BOEE R0 TR A S et
Future Volume (vehlh) 67 730 322 289 150 883 4 312 1124 101
Initial Q (Qb), veh &0 0 0 : : 0 0 R R0 00
Ped-Bike Adj(A _pr 1.00 100  1.00 100 100 100 100 1.00
Parking Bus, Adj 00 EI00 T ETI00 T 00 00 T io0 00 00 0 00 00 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 70 760 335 103 593 301 156 920 0 326 1171 0
Peak Hour Factor 096 096 09 09 09 09 096 09 09 09 096 096
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap,veh/h 78S 350 1215852 380 206 1302 Sasia341] neq30) :
Arrive On Green 005 022 022 014 048 048 005 012 000 019 039 000
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3647 0 1781 3554 1585
Grp Volume(v), veh/h 70 760 335 103 593 301 156 920 0 326 1171 0
Grp Sat Flow(s),veh/h/in Al AT 505 e A s AT T 0 T AT77 1585
Q Serve(g_s), s 0 - 381 316 - 402 235 287 453 . 448 00 325 538 0.0
Cycle Q Clear(g_c), s A RN A e Ry g ] 00 325 538 0.0
Prop In Lane 1.00 100 1.00 100 100 000 1.00 1.00
Lane Grp Cap(c), veh/h 87 785 350 121 852 380 206 1302 41 1392
VIC Ratio(X) 080 097 086 08 070 079 053 0.71 095 084
Avail Cap(c_a), veh'h 165 843 376 165 852 380 206 1302 341 1392
HCM Platoon Ratio 100 004002005200 --200 — 033 033 . .033i- 400 400 - 400
Upstream Filter(l) 1005100 - di00 09950 0:99 F 0:09 0727 072 0100 080080 000
Uniform Delay (d), s/veh 47 - 895 . -6892 769 A1l . 431 782 698 00 720 497 0.0
Incr Delay (d2), siveh (oD 2ol i2h 25 108 12 24 00 316 55 00
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 36511980185 52 G107 Th 2.0 00 178 248 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 1003 092188 0305102 S 28 638 922 00 1035 548 0.0
LnGrp LOS F F F E D D E E F D
Approach Vol, veh/h 1165 997 1076 A 1496 A
Approach Delay, s/veh 958 53.1 732 654

Appmach LOS

Phs Durahon (G+Y+Rc) o

420

734 185 461 374 180 151 495
R R T T T T

Change Period (Y+Rc), s 75

Max Green Sefting (Gmax),s 345 685  *17  *43 225 705 *17  *43
Max Q Clear Time (g_c+l1),s 345 468 122 396 173 00 90 307

Green Ext Time (p_c), s

0.0

25 01 02 02 0.0 0.1 03

HCM 6th Cirl Delay
HCM 6th LOS

721

HCM 6th computatlonal englne requtres equal clearance times for the phases crossing the bamer ]

Unsignalized Delay for [NBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Advanced ENT & Allergy
Traffic Impact Study

HCM 6th Signalized Intersection Summary

533: Breckenridge Ln & Hikes Ln

12/08/2017

A ey r AN A2 MY/

Lane Configurations 5 4 b Y 5 4

Traffic Volume (vehh) 162 388 179 166 2494 - 1120 b0 1883 12 89 11181 158
Future Volume (veh/h) 162 388 179 166 494 112 156 883 112 69 1181 158
niial Q (Qb), veh 0 P00 0 0 0 0 Damiea0 =20 0 0
Ped-Bike Adji(A _pr) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj A0S S I00 e 00 100 1100 S D0 e 00 =100 R i00 2100 5100 A T00
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 169 404 186 173 515 17 162 920 17 72 1230 165
Peak Hour Factor 096096 096 096° 096" 096 096" "096. 096 096096 0096
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap,vehlh 159 453 = 206 159 550 124 206 1706 217 90 1490 199
Arrive On Green 009 019 019 009 019 019 023 100 100 002 016 016
Sat Flow, veh/h 1781 2373 1080 1781 2879 651 1781 3171 403 1781 3151 421
Grp Volume(v) veh/h 169 301 289 173 317 315 162 . b1b 522 72 691 704
Grp Sat Flow(s),veh/h/in 1781 1777 1676 1781 1777 1753 1781 1777 1798 1781 1777 1795
Q Serve(g_s), s 161 297 303 161 316 319 154 00 00 73 678 684
Cycle Q Clear(g_c), s 1A 200 300 10 1e 316 el 154 00 00 73 678 684
Prop In Lane 1.00 064 1.00 037  1.00 : 02 1.00 0.23
Lane Grp Cap(c), veh'h (1508 830 820 159 339 S350 11206 =956 06T 90 840 848
VIC Ratio(X) 106 08 09 109 093 094 079 054 054 080 082 083
Avail Cap(c_a), veh'h 159 356 336 159 356 352 206 956 967 159 840 848
HCM Platoon Ratio 100 100 100 100 +1.00 1,00 - 200. 200 200. 033 033 033
Upstream Filter(l) 00 00 00 0,83 093 0 B3 R0 82 0.82 0898 0 STe R U 05T
Uniform Delay (d), siveh 819.. 709 . .1:2. 819 - 1f - 718 . 601 0.0 00 876 687 689
Incr Delay (d2), siveh S8 AR 22 iPb 0 B0 STl e 2 oY 18 18 91 53 34
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
%ile BackOfQ(50%),veh/In 13RS5 6 b3 L1 6.9 N0 12 05 05 37 339 346
Unsig. Movement Delay, siveh

LnGrp Delay(d),s/veh 17037 793.00 11967 1716559861 100555822 18 18 e 0 4
LnGrp LOS F F E F F E F A A F E E
Approach Vol, veh/h 759 805 1199 1467
Approach Delay, s/veh 1116 1161 126 753

Appmaeh LOS F

Phs Durahon (G+Y+Rc) e L AR )
Change Period (Y+Rc), s 358 - %50
Max Green Seffing (Gmax),s  *19  *85
Max Q Clear Time (g_c+l1),s 174 704
Green Ext Time (p c),s 01 39

220

*59
*16
18.1

00

403

*5.9
*36
323

07

150 1028 220 403

=59 =h9 259 =59
180 Sne0s a6 e 530
9.3 20 181 339
01 29 0.0 05

HCM 6th Ctrl Delay
HCM 6th LOS

76

* HCM 6th oomputahonal engme requxres equalerance tlm or the phs crossmg the bamer
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Advanced ENT & Allergy
Traffic Impact Study

HCM 6th Signalized Intersection Summary

552: Breckenridge Ln & McMahon Ctr 12/08/2017
sy v v AN T A TR
Lane Configurations % B d ol 'i 1“& % ﬂ'o
Traffic Volume (veh/h) e 15 St Ry Boss i 1022 75 149 1353 24
Future Volume (veh/h) 17 15 0 237 5 174 0 1022 75 149 1353 24
Initial Q (Qb), veh S0 0 520 Oz 08eaa0 0 0 0 R0E 0 0
Ped-Bike Adj(A_pbT) 1.00 100  1.00 100 1.00 100 1.00 1 .00
Parking Bus, Adj 1000 5 00 00 S 0 S A 00 D0 0D 100 100 00 00 Y00
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 18 16 0 247 5 181 0 1065 78 165 1409 25
Peak Hour Factor 09 09 09 096 096 096 096 096 09 096 09 096
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h : g 388 1) RS 1 2006 147 174 2595 46
Arrive On Green 021 021 000 021 021 021 000 060 060 020 100 100
Sat Flow, veh/h 1198 1870 S0 niasd 27 1585 1781 3357 246 1781 3572 63
Grp Volume(v), veh/h .. 18 16 0252 0 181 —i) 563 580 1565 700 734
Grp Sat Flow(s),veh/nfin 1198 1870 0 1358 0 1585 1781 1777 1826 1781 1777 1859
Q Serve(g_s), s 27 12 00 315 00 184 00336 - 337 163 00 0.0
Cycle Q Clear(g_c), s 354 12 00 327 00 184 W I SR e 00 0.0
Prop In Lane : 1.00 000 098 100  1.00 013 100 0.03
Lane Grp Cap(c), veh/h 4l 388 0Eaa] 0329 11062 1091 174 1291 1350
V/C Ratio(X) 025 004 000 078 000 065 000 053 053 089 054 054
Avail Cap(c_a), veh/h 80 402 R 0344 93 1062 1091 2918129171350
HCM Platoon Ratio 400 400400 <100 +300 - 1,00 ... 100 -1.00- .00 200 - 200 — 2.00
Upstream Filter(l) 1001000000 11007 10.00°7 100" 000 111000 100 039 039 1 039
Uniform Delay (d), s/veh 867 570 00 701 00 638 00. -.213 .-213 7156 0.0 0.0
Incr Delay (d2), siveh 1.9 00 00 114 0.0 18 0.0 19 19 76 06 06
Initial Q Delay(d3),s/veh 0.0 00 0.0 0.0 0.0 0.0 00 0.0 0.0 00 00 0.0
%ile BackOfQ(50%),veh/In 09 06 00 124 0.0 TElf 00 146 . 150 6.8 02 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d) siveh 886 571 00 814 00 656 0002320 232800 06 06
LnGrp LOS F E A F A E A C C E A A
Approach Vol, veh/h 34 433 1143 1589
Approach Delay, s/veh 737 748 232 83
Appmach LOS & E C A
Phs Duratmn (G+Y+Rc) SISO R0 LVERE SR RARE 437
Change Period (Y+Rc), s 56 586 *63 56 56 6.3
Max Green Setting (Gmax),s 294 944 539 94 1144 =39
Max Q Clear Time (g_c+1),s 173 0.0 A7 0.0 0.0 374
Green Ext Time (p c),s 03 00 06 0.0 0.0 0.0

HCM 6th i Delay :
HCM 6th LOS

‘HC 6th oomputanonal engme requwes equal clearance tlmes for the phasescrossmgthe barner
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