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A – Site Photographs:
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B – Signal Plans:

























C – Traffic Count Data:





Orth-Rodgers & Associates
File Name : 01-WCP&NewArdmore_AM
Site Code : 00000000
Start Date : 1/26/2010
Page No : 1

Note:
WB WCP thru volume
counted @ Mather Ave

Groups Printed- Unshifted - HV - Turn/RTOR
New Ardmore Ave

From North
West Chester Pike

From East
New Ardmore Ave

From South
West Chester Pike

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 9 0 3 0 12 3 0 3 0 6 5 2 15 0 22 0 287 2 0 289 329
07:15 AM 28 10 4 0 42 10 0 3 0 13 8 4 17 0 29 3 327 5 0 335 419
07:30 AM 25 7 6 0 38 3 0 4 0 7 8 4 16 0 28 2 322 3 0 327 400
07:45 AM 26 8 1 0 35 4 0 4 0 8 5 4 15 0 24 6 280 2 0 288 355

Total 88 25 14 0 127 20 0 14 0 34 26 14 63 0 103 11 1216 12 0 1239 1503

08:00 AM 23 7 2 0 32 9 0 4 0 13 8 6 19 0 33 2 300 7 0 309 387
08:15 AM 20 6 3 0 29 5 0 3 0 8 7 2 19 2 30 1 315 5 0 321 388
08:30 AM 24 4 3 0 31 7 0 3 0 10 4 5 17 1 27 2 288 5 0 295 363
08:45 AM 19 5 2 0 26 5 0 8 0 13 4 4 11 0 19 4 296 3 0 303 361

Total 86 22 10 0 118 26 0 18 0 44 23 17 66 3 109 9 1199 20 0 1228 1499

Grand Total 174 47 24 0 245 46 0 32 0 78 49 31 129 3 212 20 2415 32 0 2467 3002
Apprch % 71 19.2 9.8 0  59 0 41 0  23.1 14.6 60.8 1.4  0.8 97.9 1.3 0  

Total % 5.8 1.6 0.8 0 8.2 1.5 0 1.1 0 2.6 1.6 1 4.3 0.1 7.1 0.7 80.4 1.1 0 82.2
Unshifted 171 45 17 0 233 29 0 32 0 61 46 30 119 3 198 16 2325 29 0 2370 2862

% Unshifted 98.3 95.7 70.8 0 95.1 63 0 100 0 78.2 93.9 96.8 92.2 100 93.4 80 96.3 90.6 0 96.1 95.3
HV 3 2 0 0 5 1 0 0 0 1 3 1 2 0 6 2 90 3 0 95 107

% HV 1.7 4.3 0 0 2 2.2 0 0 0 1.3 6.1 3.2 1.6 0 2.8 10 3.7 9.4 0 3.9 3.6
U-Turn/RTOR 0 0 7 0 7 16 0 0 0 16 0 0 8 0 8 2 0 0 0 2 33
% U-Turn/RTOR 0 0 29.2 0 2.9 34.8 0 0 0 20.5 0 0 6.2 0 3.8 10 0 0 0 0.1 1.1

New Ardmore Ave
From North

West Chester Pike
From East

New Ardmore Ave
From South

West Chester Pike
From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 28 10 4 42 10 0 3 13 8 4 17 29 3 327 5 335 419
07:30 AM 25 7 6 38 3 0 4 7 8 4 16 28 2 322 3 327 400
07:45 AM 26 8 1 35 4 0 4 8 5 4 15 24 6 280 2 288 355
08:00 AM 23 7 2 32 9 0 4 13 8 6 19 33 2 300 7 309 387

Total Volume 102 32 13 147 26 0 15 41 29 18 67 114 13 1229 17 1259 1561
% App. Total 69.4 21.8 8.8 63.4 0 36.6 25.4 15.8 58.8 1 97.6 1.4

PHF .911 .800 .542 .875 .650 .000 .938 .788 .906 .750 .882 .864 .542 .940 .607 .940 .931
Unshifted 101 30 9 140 16 0 15 31 27 17 62 106 11 1189 16 1216 1493

% Unshifted 99.0 93.8 69.2 95.2 61.5 0 100 75.6 93.1 94.4 92.5 93.0 84.6 96.7 94.1 96.6 95.6
HV 1 2 0 3 0 0 0 0 2 1 2 5 1 40 1 42 50

% HV 1.0 6.3 0 2.0 0 0 0 0 6.9 5.6 3.0 4.4 7.7 3.3 5.9 3.3 3.2
U-Turn/RTOR 0 0 4 4 10 0 0 10 0 0 3 3 1 0 0 1 18
% U-Turn/RTOR 0 0 30.8 2.7 38.5 0 0 24.4 0 0 4.5 2.6 7.7 0 0 0.1 1.2



Orth-Rodgers & Associates
File Name : 02-WCP&Mather_AM
Site Code : 00000000
Start Date : 1/26/2010
Page No : 1

Groups Printed- Unshifted - HV
Mather Ave
From North

West Chester Pike
From East

Start Time Right App. Total Thru Right App. Total Int. Total
07:00 AM 1 1 308 0 308 309
07:15 AM 5 5 321 2 323 328
07:30 AM 5 5 350 1 351 356
07:45 AM 2 2 331 3 334 336

Total 13 13 1310 6 1316 1329

08:00 AM 4 4 290 2 292 296
08:15 AM 2 2 260 4 264 266
08:30 AM 5 5 298 1 299 304
08:45 AM 8 8 283 9 292 300

Total 19 19 1131 16 1147 1166

Grand Total 32 32 2441 22 2463 2495
Apprch % 100 99.1 0.9

Total % 1.3 1.3 97.8 0.9 98.7
Unshifted 31 31 2350 19 2369 2400

% Unshifted 96.9 96.9 96.3 86.4 96.2 96.2
HV 1 1 91 3 94 95

% HV 3.1 3.1 3.7 13.6 3.8 3.8

Mather Ave
From North

West Chester Pike
From East

Start Time Right App. Total Thru Right App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 1 1 308 0 308 309
07:15 AM 5 5 321 2 323 328
07:30 AM 5 5 350 1 351 356
07:45 AM 2 2 331 3 334 336

Total Volume 13 13 1310 6 1316 1329
% App. Total 100 99.5 0.5

PHF .650 .650 .936 .500 .937 .933
Unshifted 13 13 1266 5 1271 1284

% Unshifted 100 100 96.6 83.3 96.6 96.6
HV 0 0 44 1 45 45

% HV 0 0 3.4 16.7 3.4 3.4



Orth-Rodgers & Associates
File Name : 03-WCP&I-476 South Off Ramp_AM
Site Code : 00000000
Start Date : 1/21/2010
Page No : 1

Groups Printed- Unshifted - HV
I-476 SB Off Ramp

From North
West Chester Pike

From East
West Chester Pike

From West
Start Time Left Thru R @ light R @ ramp App. Total Thru R to 476 S App. Total Thru Right App. Total Int. Total

07:00 AM 103 0 2 51 156 207 86 293 236 70 306 755
07:15 AM 147 0 0 57 204 250 154 404 274 91 365 973
07:30 AM 179 1 1 51 232 240 95 335 259 83 342 909
07:45 AM 175 0 1 74 250 231 98 329 321 52 373 952

Total 604 1 4 233 842 928 433 1361 1090 296 1386 3589

08:00 AM 173 0 0 66 239 225 80 305 326 49 375 919
08:15 AM 168 1 0 74 243 252 66 318 340 51 391 952
08:30 AM 169 1 0 76 246 230 91 321 298 46 344 911
08:45 AM 119 2 2 50 173 200 40 240 248 49 297 710

Total 629 4 2 266 901 907 277 1184 1212 195 1407 3492

Grand Total 1233 5 6 499 1743 1835 710 2545 2302 491 2793 7081
Apprch % 70.7 0.3 0.3 28.6 72.1 27.9 82.4 17.6

Total % 17.4 0.1 0.1 7 24.6 25.9 10 35.9 32.5 6.9 39.4
Unshifted 1163 3 6 475 1647 1750 698 2448 2213 480 2693 6788

% Unshifted 94.3 60 100 95.2 94.5 95.4 98.3 96.2 96.1 97.8 96.4 95.9
HV 70 2 0 24 96 85 12 97 89 11 100 293

% HV 5.7 40 0 4.8 5.5 4.6 1.7 3.8 3.9 2.2 3.6 4.1

I-476 SB Off Ramp
From North

West Chester Pike
From East

West Chester Pike
From West

Start Time Left Thru R @ light R @ ramp App. Total Thru R to 476 S App. Total Thru Right App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 147 0 0 57 204 250 154 404 274 91 365 973
07:30 AM 179 1 1 51 232 240 95 335 259 83 342 909
07:45 AM 175 0 1 74 250 231 98 329 321 52 373 952
08:00 AM 173 0 0 66 239 225 80 305 326 49 375 919

Total Volume 674 1 2 248 925 946 427 1373 1180 275 1455 3753
% App. Total 72.9 0.1 0.2 26.8 68.9 31.1 81.1 18.9

PHF .941 .250 .500 .838 .925 .946 .693 .850 .905 .755 .970 .964
Unshifted 635 0 2 236 873 904 418 1322 1141 266 1407 3602

% Unshifted 94.2 0 100 95.2 94.4 95.6 97.9 96.3 96.7 96.7 96.7 96.0
HV 39 1 0 12 52 42 9 51 39 9 48 151

% HV 5.8 100 0 4.8 5.6 4.4 2.1 3.7 3.3 3.3 3.3 4.0



Orth-Rodgers & Associates
File Name : 04-WCP&I-476 North Off Ramp_AM
Site Code : 00000000
Start Date : 1/20/2010
Page No : 1

Note:
WB WCP thru volume
counted @ N Lawrence

Groups Printed- Unshifted - HV - RTOR
West Chester Pike

From East
I-476 NB Off-Ramp

From South
West Chester Pike

From West
Start Time R to 476 N App. Total Left Thru Right App. Total Left Thru App. Total Int. Total

07:00 AM 1 1 68 2 56 126 83 313 396 523
07:15 AM 1 1 43 0 76 119 78 270 348 468
07:30 AM 9 9 38 0 57 95 83 353 436 540
07:45 AM 24 24 30 0 43 73 92 383 475 572

Total 35 35 179 2 232 413 336 1319 1655 2103

08:00 AM 77 77 37 0 39 76 118 412 530 683
08:15 AM 70 70 43 0 51 94 93 440 533 697
08:30 AM 24 24 35 0 71 106 91 406 497 627
08:45 AM 6 6 30 10 78 118 79 423 502 626

Total 177 177 145 10 239 394 381 1681 2062 2633

Grand Total 212 212 324 12 471 807 717 3000 3717 4736
Apprch % 100 40.1 1.5 58.4 19.3 80.7

Total % 4.5 4.5 6.8 0.3 9.9 17 15.1 63.3 78.5
Unshifted 212 212 316 12 343 671 707 2834 3541 4424

% Unshifted 100 100 97.5 100 72.8 83.1 98.6 94.5 95.3 93.4
HV 0 0 8 0 15 23 10 166 176 199

% HV 0 0 2.5 0 3.2 2.9 1.4 5.5 4.7 4.2
RTOR 0 0 0 0 113 113 0 0 0 113

% RTOR 0 0 0 0 24 14 0 0 0 2.4

West Chester Pike
From East

I-476 NB Off-Ramp
From South

West Chester Pike
From West

Start Time R to 476 N App. Total Left Thru Right App. Total Left Thru App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM 77 77 37 0 39 76 118 412 530 683
08:15 AM 70 70 43 0 51 94 93 440 533 697
08:30 AM 24 24 35 0 71 106 91 406 497 627
08:45 AM 6 6 30 10 78 118 79 423 502 626

Total Volume 177 177 145 10 239 394 381 1681 2062 2633
% App. Total 100 36.8 2.5 60.7 18.5 81.5

PHF .575 .575 .843 .250 .766 .835 .807 .955 .967 .944
Unshifted 177 177 143 10 192 345 378 1573 1951 2473

% Unshifted 100 100 98.6 100 80.3 87.6 99.2 93.6 94.6 93.9
HV 0 0 2 0 7 9 3 108 111 120

% HV 0 0 1.4 0 2.9 2.3 0.8 6.4 5.4 4.6
RTOR 0 0 0 0 40 40 0 0 0 40

% RTOR 0 0 0 0 16.7 10.2 0 0 0 1.5



Orth-Rodgers & Associates
File Name : 05-WCP&SLawrence_AM
Site Code : 00000000
Start Date : 1/20/2010
Page No : 1

Note:
Thru volumes counted @
N Lawrence (WB) and
476 NB ramps (EB)

Groups Printed- Unshifted - HV
West Chester Pike

From East
S Lawrence Rd

From South
West Chester Pike

From West
Start Time Left R to 476 N App. Total L to WCP L to 476 N Right App. Total Right App. Total Int. Total

07:00 AM 15 128 143 6 28 27 61 9 9 213
07:15 AM 36 298 334 22 103 81 206 39 39 579
07:30 AM 58 319 377 28 84 104 216 59 59 652
07:45 AM 81 277 358 36 98 111 245 108 108 711

Total 190 1022 1212 92 313 323 728 215 215 2155

08:00 AM 63 240 303 41 121 94 256 118 118 677
08:15 AM 74 228 302 52 87 108 247 142 142 691
08:30 AM 71 251 322 26 97 104 227 135 135 684
08:45 AM 59 193 252 36 68 69 173 122 122 547

Total 267 912 1179 155 373 375 903 517 517 2599

Grand Total 457 1934 2391 247 686 698 1631 732 732 4754
Apprch % 19.1 80.9 15.1 42.1 42.8 100

Total % 9.6 40.7 50.3 5.2 14.4 14.7 34.3 15.4 15.4
Unshifted 434 1888 2322 238 680 678 1596 697 697 4615

% Unshifted 95 97.6 97.1 96.4 99.1 97.1 97.9 95.2 95.2 97.1
HV 23 46 69 9 6 20 35 35 35 139

% HV 5 2.4 2.9 3.6 0.9 2.9 2.1 4.8 4.8 2.9

West Chester Pike
From East

S Lawrence Rd
From South

West Chester Pike
From West

Start Time Left R to 476 N App. Total L to WCP L to 476 N Right App. Total Right App. Total Int. Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM

07:45 AM 81 277 358 36 98 111 245 108 108 711
08:00 AM 63 240 303 41 121 94 256 118 118 677
08:15 AM 74 228 302 52 87 108 247 142 142 691
08:30 AM 71 251 322 26 97 104 227 135 135 684

Total Volume 289 996 1285 155 403 417 975 503 503 2763
% App. Total 22.5 77.5 15.9 41.3 42.8 100

PHF .892 .899 .897 .745 .833 .939 .952 .886 .886 .972
Unshifted 274 969 1243 151 399 404 954 476 476 2673

% Unshifted 94.8 97.3 96.7 97.4 99.0 96.9 97.8 94.6 94.6 96.7
HV 15 27 42 4 4 13 21 27 27 90

% HV 5.2 2.7 3.3 2.6 1.0 3.1 2.2 5.4 5.4 3.3



Orth-Rodgers & Associates
File Name : 06-WCP&NLawrence_AM
Site Code : 00000000
Start Date : 1/20/2010
Page No : 1

Note:
EB thru volume counted
at 476 NB ramps

Groups Printed- Unshifted - HV
N Lawrence Road

From North
West Chester Pike

From East
West Chester Pike

From West
Start Time Left Right App. Total Thru Right App. Total Left App. Total Int. Total
07:00 AM 10 210 220 363 39 402 120 120 742
07:15 AM 12 218 230 474 7 481 146 146 857
07:30 AM 12 229 241 475 9 484 143 143 868
07:45 AM 15 218 233 420 20 440 134 134 807

Total 49 875 924 1732 75 1807 543 543 3274

08:00 AM 12 184 196 479 4 483 125 125 804
08:15 AM 22 185 207 439 8 447 131 131 785
08:30 AM 19 191 210 452 20 472 127 127 809
08:45 AM 20 203 223 364 15 379 96 96 698

Total 73 763 836 1734 47 1781 479 479 3096

Grand Total 122 1638 1760 3466 122 3588 1022 1022 6370
Apprch % 6.9 93.1 96.6 3.4 100

Total % 1.9 25.7 27.6 54.4 1.9 56.3 16 16
Unshifted 104 1611 1715 3366 112 3478 985 985 6178

% Unshifted 85.2 98.4 97.4 97.1 91.8 96.9 96.4 96.4 97
HV 18 27 45 100 10 110 37 37 192

% HV 14.8 1.6 2.6 2.9 8.2 3.1 3.6 3.6 3

N Lawrence Road
From North

West Chester Pike
From East

West Chester Pike
From West

Start Time Left Right App. Total Thru Right App. Total Left App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM

07:15 AM 12 218 230 474 7 481 146 146 857
07:30 AM 12 229 241 475 9 484 143 143 868
07:45 AM 15 218 233 420 20 440 134 134 807
08:00 AM 12 184 196 479 4 483 125 125 804

Total Volume 51 849 900 1848 40 1888 548 548 3336
% App. Total 5.7 94.3 97.9 2.1 100

PHF .850 .927 .934 .965 .500 .975 .938 .938 .961
Unshifted 47 833 880 1809 35 1844 527 527 3251

% Unshifted 92.2 98.1 97.8 97.9 87.5 97.7 96.2 96.2 97.5
HV 4 16 20 39 5 44 21 21 85

% HV 7.8 1.9 2.2 2.1 12.5 2.3 3.8 3.8 2.5



Orth-Rodgers & Associates
File Name : 07-WCP&OldWCP_AM
Site Code : 00000000
Start Date : 9/15/2010
Page No : 1

Groups Printed- Unshifted - HV - school buses
Apartments
From North

West Chester Pike
From East

Old West Chester Pike
From South

West Chester Pike
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 1 0 7 0 8 10 456 2 4 472 5 0 16 0 21 1 325 6 0 332 833
07:15 AM 3 0 5 2 10 16 480 3 2 501 6 0 6 0 12 0 294 13 0 307 830
07:30 AM 0 0 4 0 4 18 501 2 0 521 5 0 8 0 13 0 324 12 0 336 874
07:45 AM 0 0 2 0 2 17 458 2 2 479 4 0 5 0 9 0 287 15 0 302 792

Total 4 0 18 2 24 61 1895 9 8 1973 20 0 35 0 55 1 1230 46 0 1277 3329

08:00 AM 1 0 0 0 1 18 416 1 1 436 4 0 8 0 12 0 312 11 1 324 773
08:15 AM 0 0 3 0 3 22 441 1 3 467 11 0 13 0 24 0 300 20 0 320 814
08:30 AM 0 0 6 0 6 20 410 1 0 431 10 0 6 0 16 0 276 19 1 296 749
08:45 AM 4 0 8 0 12 38 379 2 1 420 22 0 14 0 36 0 303 38 0 341 809

Total 5 0 17 0 22 98 1646 5 5 1754 47 0 41 0 88 0 1191 88 2 1281 3145

Grand Total 9 0 35 2 46 159 3541 14 13 3727 67 0 76 0 143 1 2421 134 2 2558 6474
Apprch % 19.6 0 76.1 4.3  4.3 95 0.4 0.3  46.9 0 53.1 0  0 94.6 5.2 0.1  

Total % 0.1 0 0.5 0 0.7 2.5 54.7 0.2 0.2 57.6 1 0 1.2 0 2.2 0 37.4 2.1 0 39.5
Unshifted 9 0 34 2 45 137 3423 13 13 3586 52 0 51 0 103 1 2261 105 2 2369 6103

% Unshifted 100 0 97.1 100 97.8 86.2 96.7 92.9 100 96.2 77.6 0 67.1 0 72 100 93.4 78.4 100 92.6 94.3
HV 0 0 1 0 1 12 104 1 0 117 9 0 13 0 22 0 139 9 0 148 288

% HV 0 0 2.9 0 2.2 7.5 2.9 7.1 0 3.1 13.4 0 17.1 0 15.4 0 5.7 6.7 0 5.8 4.4
school buses 0 0 0 0 0 10 14 0 0 24 6 0 12 0 18 0 21 20 0 41 83
% school buses 0 0 0 0 0 6.3 0.4 0 0 0.6 9 0 15.8 0 12.6 0 0.9 14.9 0 1.6 1.3

Apartments
From North

West Chester Pike
From East

Old West Chester Pike
From South

West Chester Pike
From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM

07:00 AM 1 0 7 8 10 456 2 468 5 0 16 21 1 325 6 332 829
07:15 AM 3 0 5 8 16 480 3 499 6 0 6 12 0 294 13 307 826
07:30 AM 0 0 4 4 18 501 2 521 5 0 8 13 0 324 12 336 874
07:45 AM 0 0 2 2 17 458 2 477 4 0 5 9 0 287 15 302 790

Total Volume 4 0 18 22 61 1895 9 1965 20 0 35 55 1 1230 46 1277 3319
% App. Total 18.2 0 81.8 3.1 96.4 0.5 36.4 0 63.6 0.1 96.3 3.6

PHF .333 .000 .643 .688 .847 .946 .750 .943 .833 .000 .547 .655 .250 .946 .767 .950 .949
Unshifted 4 0 17 21 56 1841 8 1905 15 0 25 40 1 1165 42 1208 3174

% Unshifted 100 0 94.4 95.5 91.8 97.2 88.9 96.9 75.0 0 71.4 72.7 100 94.7 91.3 94.6 95.6
HV 0 0 1 1 5 47 1 53 3 0 3 6 0 58 4 62 122

% HV 0 0 5.6 4.5 8.2 2.5 11.1 2.7 15.0 0 8.6 10.9 0 4.7 8.7 4.9 3.7
school buses 0 0 0 0 0 7 0 7 2 0 7 9 0 7 0 7 23
% school buses 0 0 0 0 0 0.4 0 0.4 10.0 0 20.0 16.4 0 0.6 0 0.5 0.7



Orth-Rodgers & Associates
File Name : 08-SLawrence&Langford_AM
Site Code : 00000000
Start Date : 6/16/2010
Page No : 1

Groups Printed- Unshifted - HV
S Lawrence Rd

From North
S Lawrence Rd

From South
Langford Rd
From West

Start Time Left Thru Right Peds App. Total Left Thru Peds App. Total Left Right Peds App. Total Int. Total
07:00 AM 0 65 1 0 66 1 211 0 212 1 0 0 1 279
07:15 AM 0 77 1 0 78 2 200 0 202 1 2 0 3 283
07:30 AM 0 118 0 0 118 3 258 0 261 3 2 0 5 384
07:45 AM 0 141 0 0 141 1 262 0 263 1 2 0 3 407

Total 0 401 2 0 403 7 931 0 938 6 6 0 12 1353

08:00 AM 0 124 0 0 124 0 255 0 255 0 0 0 0 379
08:15 AM 1 129 0 0 130 0 259 0 259 0 0 0 0 389
08:30 AM 0 150 0 0 150 0 247 0 247 0 0 0 0 397
08:45 AM 2 133 1 0 136 1 224 0 225 1 1 0 2 363

Total 3 536 1 0 540 1 985 0 986 1 1 0 2 1528

Grand Total 3 937 3 0 943 8 1916 0 1924 7 7 0 14 2881
Apprch % 0.3 99.4 0.3 0 0.4 99.6 0 50 50 0

Total % 0.1 32.5 0.1 0 32.7 0.3 66.5 0 66.8 0.2 0.2 0 0.5
Unshifted 3 869 3 0 875 2 1851 0 1853 3 4 0 7 2735

% Unshifted 100 92.7 100 0 92.8 25 96.6 0 96.3 42.9 57.1 0 50 94.9
HV 0 68 0 0 68 6 65 0 71 4 3 0 7 146

% HV 0 7.3 0 0 7.2 75 3.4 0 3.7 57.1 42.9 0 50 5.1

S Lawrence Rd
From North

S Lawrence Rd
From South

Langford Rd
From West

Start Time Left Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM

07:45 AM 0 141 0 141 1 262 263 1 2 3 407
08:00 AM 0 124 0 124 0 255 255 0 0 0 379
08:15 AM 1 129 0 130 0 259 259 0 0 0 389
08:30 AM 0 150 0 150 0 247 247 0 0 0 397

Total Volume 1 544 0 545 1 1023 1024 1 2 3 1572
% App. Total 0.2 99.8 0 0.1 99.9 33.3 66.7

PHF .250 .907 .000 .908 .250 .976 .973 .250 .250 .250 .966
Unshifted 1 504 0 505 0 986 986 0 1 1 1492

% Unshifted 100 92.6 0 92.7 0 96.4 96.3 0 50.0 33.3 94.9
HV 0 40 0 40 1 37 38 1 1 2 80

% HV 0 7.4 0 7.3 100 3.6 3.7 100 50.0 66.7 5.1



Orth-Rodgers & Associates
File Name : 09-SLawrence&Sussex_AM
Site Code : 00000000
Start Date : 6/16/2010
Page No : 1

Groups Printed- Unshifted - HV - School Buses - RTOR
South Lawrence Rd

From North
Sussex Rd
From East

South Lawrence Rd
From South

Sussex Rd
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 5 54 1 0 60 7 0 41 1 49 0 160 4 0 164 2 0 0 0 2 275
07:15 AM 5 75 1 0 81 10 1 34 0 45 0 180 1 0 181 1 0 0 0 1 308
07:30 AM 7 109 2 0 118 6 0 36 1 43 0 209 2 0 211 3 0 4 1 8 380
07:45 AM 12 131 3 0 146 7 1 29 0 37 0 238 0 0 238 0 0 1 0 1 422

Total 29 369 7 0 405 30 2 140 2 174 0 787 7 0 794 6 0 5 1 12 1385

08:00 AM 15 113 4 0 132 6 1 39 1 47 3 217 0 0 220 9 3 6 0 18 417
08:15 AM 16 124 3 0 143 4 1 43 0 48 2 192 1 0 195 9 3 8 0 20 406
08:30 AM 15 136 1 0 152 4 0 44 0 48 3 191 3 1 198 14 8 10 0 32 430
08:45 AM 26 112 2 0 140 1 0 37 2 40 1 188 4 2 195 3 3 1 0 7 382

Total 72 485 10 0 567 15 2 163 3 183 9 788 8 3 808 35 17 25 0 77 1635

Grand Total 101 854 17 0 972 45 4 303 5 357 9 1575 15 3 1602 41 17 30 1 89 3020
Apprch % 10.4 87.9 1.7 0  12.6 1.1 84.9 1.4  0.6 98.3 0.9 0.2  46.1 19.1 33.7 1.1  

Total % 3.3 28.3 0.6 0 32.2 1.5 0.1 10 0.2 11.8 0.3 52.2 0.5 0.1 53 1.4 0.6 1 0 2.9
Unshifted 98 801 15 0 914 40 4 191 4 239 9 1522 14 3 1548 39 17 22 0 78 2779

% Unshifted 97 93.8 88.2 0 94 88.9 100 63 80 66.9 100 96.6 93.3 100 96.6 95.1 100 73.3 0 87.6 92
HV 3 44 2 0 49 0 0 8 1 9 0 47 0 0 47 0 0 1 1 2 107

% HV 3 5.2 11.8 0 5 0 0 2.6 20 2.5 0 3 0 0 2.9 0 0 3.3 100 2.2 3.5
School Buses

% School Buses 0 1.1 0 0 0.9 11.1 0 0.3 0 1.7 0 0.4 6.7 0 0.4 4.9 0 13.3 0 6.7 0.9
RTOR 0 0 0 0 0 0 0 103 0 103 0 0 0 0 0 0 0 3 0 3 106

% RTOR 0 0 0 0 0 0 0 34 0 28.9 0 0 0 0 0 0 0 10 0 3.4 3.5

South Lawrence Rd
From North

Sussex Rd
From East

South Lawrence Rd
From South

Sussex Rd
From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM

07:45 AM 12 131 3 146 7 1 29 37 0 238 0 238 0 0 1 1 422
08:00 AM 15 113 4 132 6 1 39 46 3 217 0 220 9 3 6 18 416
08:15 AM 16 124 3 143 4 1 43 48 2 192 1 195 9 3 8 20 406
08:30 AM 15 136 1 152 4 0 44 48 3 191 3 197 14 8 10 32 429

Total Volume 58 504 11 573 21 3 155 179 8 838 4 850 32 14 25 71 1673
% App. Total 10.1 88 1.9 11.7 1.7 86.6 0.9 98.6 0.5 45.1 19.7 35.2

PHF .906 .926 .688 .942 .750 .750 .881 .932 .667 .880 .333 .893 .571 .438 .625 .555 .975
Unshifted 55 480 10 545 19 3 105 127 8 816 4 828 30 14 18 62 1562

% Unshifted 94.8 95.2 90.9 95.1 90.5 100 67.7 70.9 100 97.4 100 97.4 93.8 100 72.0 87.3 93.4
HV 3 17 1 21 0 0 5 5 0 21 0 21 0 0 1 1 48

% HV 5.2 3.4 9.1 3.7 0 0 3.2 2.8 0 2.5 0 2.5 0 0 4.0 1.4 2.9
School Buses 0 7 0 7 2 0 0 2 0 1 0 1 2 0 4 6 16
% School Buses 0 1.4 0 1.2 9.5 0 0 1.1 0 0.1 0 0.1 6.3 0 16.0 8.5 1.0

RTOR 0 0 0 0 0 0 45 45 0 0 0 0 0 0 2 2 47
% RTOR 0 0 0 0 0 0 29.0 25.1 0 0 0 0 0 0 8.0 2.8 2.8



Orth-Rodgers & Associates
File Name : 01-WCP&NewArdmore_PM
Site Code : 00000000
Start Date : 4/7/2009
Page No : 1

Groups Printed- Unshifted - HV - Turns
New Ardmore Rd

From North
West Chester Pike

From East
New Ardmore Rd

From South
West Chester Pike

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

04:00 PM 2 4 7 0 13 2 333 2 1 338 13 3 5 0 21 15 229 4 0 248 620
04:15 PM 1 4 3 0 8 4 357 7 0 368 13 5 0 0 18 28 293 9 0 330 724
04:30 PM 0 4 3 0 7 4 301 4 0 309 10 6 2 0 18 25 288 9 0 322 656
04:45 PM 8 5 7 0 20 4 323 3 0 330 13 5 1 0 19 28 307 11 0 346 715

Total 11 17 20 0 48 14 1314 16 1 1345 49 19 8 0 76 96 1117 33 0 1246 2715

05:00 PM 6 2 4 0 12 4 387 5 0 396 13 2 1 0 16 32 272 6 0 310 734
05:15 PM 6 5 5 0 16 1 263 2 0 266 10 4 1 0 15 12 227 6 0 245 542
05:30 PM 8 6 7 0 21 4 338 5 0 347 19 3 4 0 26 17 271 13 0 301 695
05:45 PM 4 4 4 0 12 2 260 8 0 270 4 3 5 0 12 19 187 5 0 211 505

Total 24 17 20 0 61 11 1248 20 0 1279 46 12 11 0 69 80 957 30 0 1067 2476

Grand Total 35 34 40 0 109 25 2562 36 1 2624 95 31 19 0 145 176 2074

Unshifted 35 34 40 0 109 23 2532 34 1 2590 94 31 16 0 141 152 2046 62 0 2260 5100
% Unshifted 100 100 100 0 100 92 98.8 94.4 100 98.7 98.9 100 84.2 0 97.2 86.4 98.6 98.4 0 97.7 98.2

HV 0 0 0 0 0 0 29 2 0 31 1 0 3 0 4 4 28 1 0 33 68
% HV 0 0 0 0 0 0 1.1 5.6 0 1.2 1.1 0 15.8 0 2.8 2.3 1.4 1.6 0 1.4 1.3

U-Turns 0 0 0 0 0 2 1 0 0 3 0 0 0 0 0 20 0 0 0 20 23
% U-Turns 0 0 0 0 0 8 0 0 0 0.1 0 0 0 0 0 11.4 0 0 0 0.9 0.4

New Ardmore Rd
From North

West Chester Pike
From East

New Ardmore Rd
From South

West Chester Pike
From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total
Peak Hour Analysis From 4:00:00 PM to 5:45:00 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 4:15:00 PM

4:15:00 PM 1 4 3 8 4 357 7 368 13 5 0 18 28 293 9 330 724
4:30:00 PM 0 4 3 7 4 301 4 309 10 6 2 18 25 288 9 322 656
4:45:00 PM 8 5 7 20 4 323 3 330 13 5 1 19 28 307 11 346 715
5:00:00 PM 6 2 4 12 4 387 5 396 13 2 1 16 32 272 6 310 734

Total Volume 15 15 17 47 16 1368 19 1403 49 18 4 71 113 1160 35 1308 2829
% App. Total 31.9 31.9 36.2 1.1 97.5 1.4 69 25.4 5.6 8.6 88.7 2.7

PHF .469 .750 .607 .588 1.000 .884 .679 .886 .942 .750 .500 .934 .883 .945 .795 .945 .964
Unshifted 15 15 17 47 15 1349 18 1382 48 18 4 70 95 1142 34 1271 2770

% Unshifted 100 100 100 100 93.8 98.6 94.7 98.5 98.0 100 100 98.6 84.1 98.4 97.1 97.2 97.9
HV 0 0 0 0 0 18 1 19 1 0 0 1 4 18 1 23 43

% HV 0 0 0 0 0 1.3 5.3 1.4 2.0 0 0 1.4 3.5 1.6 2.9 1.8 1.5
U-Turns 0 0 0 0 1 1 0 2 0 0 0 0 14 0 0 14 16

% U-Turns 0 0 0 0 6.3 0.1 0 0.1 0 0 0 0 12.4 0 0 1.1 0.6



Orth-Rodgers & Associates
File Name : 02-WCP&Mather_PM
Site Code : 00000000
Start Date : 4/7/2009
Page No : 1

Groups Printed- Unshifted - HV
Mather Ave
From North

West Chester Pike
From East

Start Time Right App. Total Thru Right App. Total Int. Total
04:00 PM 1 1 321 7 328 329
04:15 PM 9 9 348 12 360 369
04:30 PM 5 5 336 7 343 348
04:45 PM 1 1 338 9 347 348

Total 16 16 1343 35 1378 1394

05:00 PM 1 1 362 8 370 371
05:15 PM 2 2 310 10 320 322
05:30 PM 0 0 350 6 356 356
05:45 PM 4 4 319 5 324 328

Total 7 7 1341 29 1370 1377

Grand Total 23 23 2684 64 2748 2771
Apprch % 100 97.7 2.3

Total % 0.8 0.8 96.9 2.3 99.2
Unshifted 19 19 2644 64 2708 2727

% Unshifted 82.6 82.6 98.5 100 98.5 98.4
HV 4 4 40 0 40 44

% HV 17.4 17.4 1.5 0 1.5 1.6

Mather Ave
From North

West Chester Pike
From East

Start Time Right App. Total Thru Right App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 9 9 348 12 360 369
04:30 PM 5 5 336 7 343 348
04:45 PM 1 1 338 9 347 348
05:00 PM 1 1 362 8 370 371

Total Volume 16 16 1384 36 1420 1436
% App. Total 100 97.5 2.5

PHF .444 .444 .956 .750 .959 .968
Unshifted 13 13 1361 36 1397 1410

% Unshifted 81.3 81.3 98.3 100 98.4 98.2
HV 3 3 23 0 23 26

% HV 18.8 18.8 1.7 0 1.6 1.8



Orth-Rodgers & Associates
File Name : 03-WCP&I-476 South Off Ramp_PM
Site Code : 00000000
Start Date : 3/31/2009
Page No : 1

Groups Printed- Unshifted - HV - Turns
I-476 SB Off Ramp

From North
West Chester Pike

From East
West Chester Pike

From West
Start Time Left Thru R @ light R @ ramp App. Total Thru R to 476 S App. Total Thru Right App. Total Int. Total

04:00 PM 161 0 0 82 243 144 47 191 330 61 391 825
04:15 PM 359 1 0 68 428 269 80 349 382 56 438 1215
04:30 PM 301 0 0 84 385 291 75 366 284 50 334 1085
04:45 PM 346 1 0 84 431 312 68 380 350 40 390 1201

Total 1167 2 0 318 1487 1016 270 1286 1346 207 1553 4326

05:00 PM 332 3 1 102 438 283 73 356 370 48 418 1212
05:15 PM 390 1 0 84 475 290 49 339 370 48 418 1232
05:30 PM 378 4 0 111 493 317 71 388 342 45 387 1268
05:45 PM 358 3 0 94 455 296 71 367 311 44 355 1177

Total 1458 11 1 391 1861 1186 264 1450 1393 185 1578 4889

Grand Total 2625 13 1 709 3348 2202 534 2736 2739 392 3131 9215
Apprch % 78.4 0.4 0 21.2 80.5 19.5 87.5 12.5

Total % 28.5 0.1 0 7.7 36.3 23.9 5.8 29.7 29.7 4.3 34
Unshifted 2607 13 1 699 3320 2160 522 2682 2692 381 3073 9075

% Unshifted 99.3 100 100 98.6 99.2 98.1 97.8 98 98.3 97.2 98.1 98.5
HV 18 0 0 10 28 42 12 54 47 11 58 140

% HV 0.7 0 0 1.4 0.8 1.9 2.2 2 1.7 2.8 1.9 1.5
U-Turns 0 0 0 0 0 0 0 0 0 0 0 0

% U-Turns 0 0 0 0 0 0 0 0 0 0 0 0

I-476 SB Off Ramp
From North

West Chester Pike
From East

West Chester Pike
From West

Start Time Left Thru R @ light R @ ramp App. Total Thru R to 476 S App. Total Thru Right App. Total Int. Total
Peak Hour Analysis From 05:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 332 3 1 102 438 283 73 356 370 48 418 1212
05:15 PM 390 1 0 84 475 290 49 339 370 48 418 1232
05:30 PM 378 4 0 111 493 317 71 388 342 45 387 1268
05:45 PM 358 3 0 94 455 296 71 367 311 44 355 1177

Total Volume 1458 11 1 391 1861 1186 264 1450 1393 185 1578 4889
% App. Total 78.3 0.6 0.1 21 81.8 18.2 88.3 11.7

PHF .935 .688 .250 .881 .944 .935 .904 .934 .941 .964 .944 .964
Unshifted 1446 11 1 386 1844 1163 259 1422 1376 180 1556 4822

% Unshifted 99.2 100 100 98.7 99.1 98.1 98.1 98.1 98.8 97.3 98.6 98.6
HV 12 0 0 5 17 23 5 28 17 5 22 67

% HV 0.8 0 0 1.3 0.9 1.9 1.9 1.9 1.2 2.7 1.4 1.4
U-Turns 0 0 0 0 0 0 0 0 0 0 0 0

% U-Turns 0 0 0 0 0 0 0 0 0 0 0 0



Orth-Rodgers & Associates
File Name : 04-WCP&I-476 North Off Ramp_PM
Site Code : 00000000
Start Date : 4/2/2009
Page No : 1

Note:
WB WCP thru volume
counted @ N Lawrence

Groups Printed- Unshifted - HV
I-476 NB Off-Ramp

From South
West Chester Pike

From West
Start Time Left Thru Right App. Total Left Thru App. Total Int. Total
04:00 PM 49 2 82 133 50 448 498 631
04:15 PM 49 0 97 146 62 544 606 752
04:30 PM 67 0 111 178 53 552 605 783
04:45 PM 62 0 83 145 52 611 663 808

Total 227 2 373 602 217 2155 2372 2974

05:00 PM 59 0 130 189 60 628 688 877
05:15 PM 68 0 125 193 86 590 676 869
05:30 PM 64 0 120 184 90 589 679 863
05:45 PM 62 0 113 175 63 586 649 824

Total 253 0 488 741 299 2393 2692 3433

Grand Total 480 2 861 1343 516 4548 5064 6407
Apprch % 35.7 0.1 64.1 10.2 89.8

Total % 7.5 0 13.4 21 8.1 71 79
Unshifted 476 2 857 1335 509 4505 5014 6349

% Unshifted 99.2 100 99.5 99.4 98.6 99.1 99 99.1
HV 4 0 4 8 7 43 50 58

% HV 0.8 0 0.5 0.6 1.4 0.9 1 0.9

I-476 NB Off-Ramp
From South

West Chester Pike
From West

Start Time Left Thru Right App. Total Left Thru App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 59 0 130 189 60 628 688 877
05:15 PM 68 0 125 193 86 590 676 869
05:30 PM 64 0 120 184 90 589 679 863
05:45 PM 62 0 113 175 63 586 649 824

Total Volume 253 0 488 741 299 2393 2692 3433
% App. Total 34.1 0 65.9 11.1 88.9

PHF .930 .000 .938 .960 .831 .953 .978 .979
Unshifted 251 0 486 737 297 2369 2666 3403

% Unshifted 99.2 0 99.6 99.5 99.3 99.0 99.0 99.1
HV 2 0 2 4 2 24 26 30

% HV 0.8 0 0.4 0.5 0.7 1.0 1.0 0.9



Orth-Rodgers & Associates
File Name : 05-WCP&SLawrence_PM
Site Code : 00000000
Start Date : 4/2/2009
Page No : 1

Note:
Thru volumes counted @
N Lawrence (WB) and
476 NB ramps (EB)

Groups Printed- Unshifted - HV - RTOR
West Chester Pike

From East
S Lawrence Road

From South
West Chester Pike

From West
Start Time Left R to 476 App. Total L to WCP L to 476 N Right App. Total Right App. Total Int. Total

04:00 PM 101 118 219 27 29 93 149 87 87 455
04:15 PM 115 139 254 15 33 94 142 128 128 524
04:30 PM 141 109 250 18 52 100 170 131 131 551
04:45 PM 107 133 240 28 37 92 157 142 142 539

Total 464 499 963 88 151 379 618 488 488 2069

05:00 PM 142 151 293 36 50 103 189 139 139 621
05:15 PM 128 138 266 22 30 99 151 165 165 582
05:30 PM 130 121 251 42 37 114 193 122 122 566
05:45 PM 138 112 250 32 34 107 173 124 124 547

Total 538 522 1060 132 151 423 706 550 550 2316

Grand Total 1002 1021 2023 220 302 802 1324 1038 1038 4385
Apprch % 49.5 50.5 16.6 22.8 60.6 100

Total % 22.9 23.3 46.1 5 6.9 18.3 30.2 23.7 23.7
Unshifted 985 998 1983 212 295 783 1290 927 927 4200

% Unshifted 98.3 97.7 98 96.4 97.7 97.6 97.4 89.3 89.3 95.8
HV 17 23 40 8 7 19 34 13 13 87

% HV 1.7 2.3 2 3.6 2.3 2.4 2.6 1.3 1.3 2
RTOR 0 0 0 0 0 0 0 98 98 98

% RTOR 0 0 0 0 0 0 0 9.4 9.4 2.2

West Chester Pike
From East

S Lawrence Road
From South

West Chester Pike
From West

Start Time Left R to 476 App. Total L to WCP L to 476
N Right App. Total Right App. Total Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 142 151 293 36 50 103 189 139 139 621
05:15 PM 128 138 266 22 30 99 151 165 165 582
05:30 PM 130 121 251 42 37 114 193 122 122 566
05:45 PM 138 112 250 32 34 107 173 124 124 547

Total Volume 538 522 1060 132 151 423 706 550 550 2316
% App. Total 50.8 49.2 18.7 21.4 59.9 100

PHF .947 .864 .904 .786 .755 .928 .915 .833 .833 .932
Unshifted 530 513 1043 129 150 413 692 498 498 2233

% Unshifted 98.5 98.3 98.4 97.7 99.3 97.6 98.0 90.5 90.5 96.4
HV 8 9 17 3 1 10 14 9 9 40

% HV 1.5 1.7 1.6 2.3 0.7 2.4 2.0 1.6 1.6 1.7
RTOR 0 0 0 0 0 0 0 43 43 43

% RTOR 0 0 0 0 0 0 0 7.8 7.8 1.9



Orth-Rodgers & Associates
File Name : 06-WCP&NLawrence_PM
Site Code : 00000000
Start Date : 4/2/2009
Page No : 1

Note:
EB thru volume counted
at 476 NB ramps

Groups Printed- Unshifted - HV - Buses
N Lawrence Road

From North
West Chester Pike

From East
West Chester Pike

From West
Start Time Left Right App. Total Thru Right App. Total Left App. Total Int. Total
04:00 PM 28 209 237 361 26 387 204 204 828
04:15 PM 39 210 249 358 22 380 238 238 867
04:30 PM 14 173 187 347 22 369 224 224 780
04:45 PM 26 178 204 357 28 385 216 216 805

Total 107 770 877 1423 98 1521 882 882 3280

05:00 PM 20 209 229 417 13 430 269 269 928
05:15 PM 28 203 231 356 25 381 280 280 892
05:30 PM 19 186 205 367 23 390 276 276 871
05:45 PM 34 198 232 302 25 327 272 272 831

Total 101 796 897 1442 86 1528 1097 1097 3522

Grand Total 208 1566 1774 2865 184 3049 1979 1979 6802
Apprch % 11.7 88.3 94 6 100

Total % 3.1 23 26.1 42.1 2.7 44.8 29.1 29.1
Unshifted 187 1534 1721 2803 178 2981 1966 1966 6668

% Unshifted 89.9 98 97 97.8 96.7 97.8 99.3 99.3 98
HV 0 26 26 37 2 39 8 8 73

% HV 0 1.7 1.5 1.3 1.1 1.3 0.4 0.4 1.1
Buses 21 6 27 25 4 29 5 5 61

% Buses 10.1 0.4 1.5 0.9 2.2 1 0.3 0.3 0.9

N Lawrence Road
From North

West Chester Pike
From East

West Chester Pike
From West

Start Time Left Right App. Total Thru Right App. Total Left App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 20 209 229 417 13 430 269 269 928
05:15 PM 28 203 231 356 25 381 280 280 892
05:30 PM 19 186 205 367 23 390 276 276 871
05:45 PM 34 198 232 302 25 327 272 272 831

Total Volume 101 796 897 1442 86 1528 1097 1097 3522
% App. Total 11.3 88.7 94.4 5.6 100

PHF .743 .952 .967 .865 .860 .888 .979 .979 .949
Unshifted 100 779 879 1417 86 1503 1091 1091 3473

% Unshifted 99.0 97.9 98.0 98.3 100 98.4 99.5 99.5 98.6
HV 0 14 14 12 0 12 4 4 30

% HV 0 1.8 1.6 0.8 0 0.8 0.4 0.4 0.9
Buses 1 3 4 13 0 13 2 2 19

% Buses 1.0 0.4 0.4 0.9 0 0.9 0.2 0.2 0.5



Orth-Rodgers & Associates
File Name : 07-WCP&OldWCP_PM
Site Code : 00000000
Start Date : 1/20/2010
Page No : 1

Groups Printed- Unshifted - HV
Apartments
From North

West Chester Pike
From East

Old West Chester Pike
From South

West Chester Pike
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

04:00 PM 0 0 0 0 0 24 294 1 1 320 26 0 15 0 41 0 430 22 0 452 813
04:15 PM 1 0 2 0 3 18 318 5 0 341 30 0 15 0 45 0 433 19 1 453 842
04:30 PM 1 0 0 0 1 20 336 5 1 362 42 1 24 1 68 0 490 16 0 506 937
04:45 PM 0 0 0 0 0 20 334 4 0 358 39 0 22 0 61 0 404 14 0 418 837

Total 2 0 2 0 4 82 1282 15 2 1381 137 1 76 1 215 0 1757 71 1 1829 3429

05:00 PM 0 0 0 0 0 6 311 3 0 320 28 0 31 0 59 0 486 11 0 497 876
05:15 PM 4 0 1 0 5 19 295 3 0 317 26 0 7 0 33 0 448 8 0 456 811
05:30 PM 3 0 2 0 5 9 271 6 0 286 24 0 5 0 29 0 476 14 0 490 810
05:45 PM 4 0 0 0 4 12 313 6 0 331 30 0 6 0 36 0 405 17 0 422 793

Total 11 0 3 0 14 46 1190 18 0 1254 108 0 49 0 157 0 1815 50 0 1865 3290

Grand Total 13 0 5 0 18 128 2472 33 2 2635 245 1 125 1 372 0 3572 121 1 3694 6719
Apprch % 72.2 0 27.8 0  4.9 93.8 1.3 0.1  65.9 0.3 33.6 0.3  0 96.7 3.3 0  

Total % 0.2 0 0.1 0 0.3 1.9 36.8 0.5 0 39.2 3.6 0 1.9 0 5.5 0 53.2 1.8 0 55
Unshifted 13 0 4 0 17 98 2410 33 2 2543 242 1 125 1 369 0 3523 100 1 3624 6553

% Unshifted 100 0 80 0 94.4 76.6 97.5 100 100 96.5 98.8 100 100 100 99.2 0 98.6 82.6 100 98.1 97.5
HV 0 0 1 0 1 30 62 0 0 92 3 0 0 0 3 0 49 21 0 70 166

% HV 0 0 20 0 5.6 23.4 2.5 0 0 3.5 1.2 0 0 0 0.8 0 1.4 17.4 0 1.9 2.5

Apartments
From North

West Chester Pike
From East

Old West Chester Pike
From South

West Chester Pike
From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:15 PM

04:15 PM 1 0 2 3 18 318 5 341 30 0 15 45 0 433 19 452 841
04:30 PM 1 0 0 1 20 336 5 361 42 1 24 67 0 490 16 506 935
04:45 PM 0 0 0 0 20 334 4 358 39 0 22 61 0 404 14 418 837
05:00 PM 0 0 0 0 6 311 3 320 28 0 31 59 0 486 11 497 876

Total Volume 2 0 2 4 64 1299 17 1380 139 1 92 232 0 1813 60 1873 3489
% App. Total 50 0 50 4.6 94.1 1.2 59.9 0.4 39.7 0 96.8 3.2

PHF .500 .000 .250 .333 .800 .967 .850 .956 .827 .250 .742 .866 .000 .925 .789 .925 .933
Unshifted 2 0 2 4 49 1266 17 1332 136 1 92 229 0 1792 49 1841 3406

% Unshifted 100 0 100 100 76.6 97.5 100 96.5 97.8 100 100 98.7 0 98.8 81.7 98.3 97.6
HV 0 0 0 0 15 33 0 48 3 0 0 3 0 21 11 32 83

% HV 0 0 0 0 23.4 2.5 0 3.5 2.2 0 0 1.3 0 1.2 18.3 1.7 2.4



Orth-Rodgers & Associates
File Name : 08-SLawrence&Langford_PM
Site Code : 00000000
Start Date : 1/27/2010
Page No : 1

Groups Printed- Unshifted - HV
S Lawrence Rd

From North
S Lawrence Rd

From South
Lanford Rd
From West

Start Time Thru Right Peds App. Total Left Thru Peds App. Total Left Right Peds App. Total Int. Total
04:00 PM 194 0 0 194 1 127 0 128 0 1 0 1 323
04:15 PM 227 0 0 227 1 161 0 162 0 0 0 0 389
04:30 PM 265 0 0 265 0 142 0 142 0 0 0 0 407
04:45 PM 253 2 0 255 0 132 0 132 0 0 0 0 387

Total 939 2 0 941 2 562 0 564 0 1 0 1 1506

05:00 PM 246 2 0 248 1 144 0 145 2 0 0 2 395
05:15 PM 301 0 0 301 0 156 0 156 0 2 0 2 459
05:30 PM 264 0 0 264 0 119 0 119 0 0 0 0 383
05:45 PM 235 0 0 235 0 107 0 107 0 0 0 0 342

Total 1046 2 0 1048 1 526 0 527 2 2 0 4 1579

Grand Total 1985 4 0 1989 3 1088 0 1091 2 3 0 5 3085
Apprch % 99.8 0.2 0 0.3 99.7 0 40 60 0

Total % 64.3 0.1 0 64.5 0.1 35.3 0 35.4 0.1 0.1 0 0.2
Unshifted 1964 2 0 1966 3 1067 0 1070 2 3 0 5 3041

% Unshifted 98.9 50 0 98.8 100 98.1 0 98.1 100 100 0 100 98.6
HV 21 2 0 23 0 21 0 21 0 0 0 0 44

% HV 1.1 50 0 1.2 0 1.9 0 1.9 0 0 0 0 1.4

S Lawrence Rd
From North

S Lawrence Rd
From South

Lanford Rd
From West

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 265 0 265 0 142 142 0 0 0 407
04:45 PM 253 2 255 0 132 132 0 0 0 387
05:00 PM 246 2 248 1 144 145 2 0 2 395
05:15 PM 301 0 301 0 156 156 0 2 2 459

Total Volume 1065 4 1069 1 574 575 2 2 4 1648
% App. Total 99.6 0.4 0.2 99.8 50 50

PHF .885 .500 .888 .250 .920 .921 .250 .250 .500 .898
Unshifted 1057 2 1059 1 565 566 2 2 4 1629

% Unshifted 99.2 50.0 99.1 100 98.4 98.4 100 100 100 98.8
HV 8 2 10 0 9 9 0 0 0 19

% HV 0.8 50.0 0.9 0 1.6 1.6 0 0 0 1.2



Orth-Rodgers & Associates
File Name : 09-SLawrence&Sussex_PM
Site Code : 00000000
Start Date : 1/26/2010
Page No : 1

Groups Printed- Unshifted - HV - RTOR
S Lawrence Rd

From North
Sussex Blvd
From East

S Lawrence Rd
From South

Sussex Blvd
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

04:00 PM 34 215 10 0 259 17 1 13 2 33 4 110 2 1 117 16 3 10 0 29 438
04:15 PM 28 188 7 0 223 5 1 22 0 28 4 122 8 0 134 15 2 11 0 28 413
04:30 PM 39 172 8 0 219 6 0 21 0 27 2 130 3 1 136 3 2 5 0 10 392
04:45 PM 34 199 12 0 245 1 1 31 0 33 3 126 6 0 135 4 2 6 0 12 425

Total 135 774 37 0 946 29 3 87 2 121 13 488 19 2 522 38 9 32 0 79 1668

05:00 PM 34 207 8 0 249 4 2 28 0 34 2 134 10 0 146 3 1 8 0 12 441
05:15 PM 41 264 16 0 321 11 3 14 0 28 3 138 8 0 149 2 0 3 0 5 503
05:30 PM 23 208 8 0 239 4 1 17 0 22 0 147 7 0 154 34 15 15 1 65 480
05:45 PM 32 183 6 0 221 7 1 14 0 22 1 104 7 0 112 3 4 3 0 10 365

Total 130 862 38 0 1030 26 7 73 0 106 6 523 32 0 561 42 20 29 1 92 1789

Grand Total 265 1636 75 0 1976 55 10 160 2 227 19 1011 51 2 1083 80 29 61 1 171 3457
Apprch % 13.4 82.8 3.8 0  24.2 4.4 70.5 0.9  1.8 93.4 4.7 0.2  46.8 17 35.7 0.6  

Total % 7.7 47.3 2.2 0 57.2 1.6 0.3 4.6 0.1 6.6 0.5 29.2 1.5 0.1 31.3 2.3 0.8 1.8 0 4.9
Unshifted 261 1629 60 0 1950 55 10 127 2 194 19 993 33 2 1047 80 29 47 1 157 3348

% Unshifted 98.5 99.6 80 0 98.7 100 100 79.4 100 85.5 100 98.2 64.7 100 96.7 100 100 77 100 91.8 96.8
HV 4 7 0 0 11 0 0 0 0 0 0 18 0 0 18 0 0 0 0 0 29

% HV 1.5 0.4 0 0 0.6 0 0 0 0 0 0 1.8 0 0 1.7 0 0 0 0 0 0.8
RTOR 0 0 15 0 15 0 0 33 0 33 0 0 18 0 18 0 0 14 0 14 80

% RTOR 0 0 20 0 0.8 0 0 20.6 0 14.5 0 0 35.3 0 1.7 0 0 23 0 8.2 2.3

S Lawrence Rd
From North

Sussex Blvd
From East

S Lawrence Rd
From South

Sussex Blvd
From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM 34 199 12 245 1 1 31 33 3 126 6 135 4 2 6 12 425
05:00 PM 34 207 8 249 4 2 28 34 2 134 10 146 3 1 8 12 441
05:15 PM 41 264 16 321 11 3 14 28 3 138 8 149 2 0 3 5 503
05:30 PM 23 208 8 239 4 1 17 22 0 147 7 154 34 15 15 64 479

Total Volume 132 878 44 1054 20 7 90 117 8 545 31 584 43 18 32 93 1848
% App. Total 12.5 83.3 4.2 17.1 6 76.9 1.4 93.3 5.3 46.2 19.4 34.4

PHF .805 .831 .688 .821 .455 .583 .726 .860 .667 .927 .775 .948 .316 .300 .533 .363 .918
Unshifted 130 876 34 1040 20 7 70 97 8 536 19 563 43 18 23 84 1784

% Unshifted 98.5 99.8 77.3 98.7 100 100 77.8 82.9 100 98.3 61.3 96.4 100 100 71.9 90.3 96.5
HV 2 2 0 4 0 0 0 0 0 9 0 9 0 0 0 0 13

% HV 1.5 0.2 0 0.4 0 0 0 0 0 1.7 0 1.5 0 0 0 0 0.7
RTOR 0 0 10 10 0 0 20 20 0 0 12 12 0 0 9 9 51

% RTOR 0 0 22.7 0.9 0 0 22.2 17.1 0 0 38.7 2.1 0 0 28.1 9.7 2.8



Orth-Rodgers & Associates
File Name : 01-WCP&NewArdmore_SAT
Site Code : 00000000
Start Date : 8/14/2010
Page No : 1

Note
WB WCP thru volume
counted @ Mather Ave

Groups Printed- Unshifted - HV
New Ardmore Rd

From North
West Chester Pike

From East
New Ardmore Rd

From South
West Chester Pike

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

01:00 PM 13 0 5 0 18 17 0 6 0 23 2 0 4 0 6 0 246 2 0 248 295
01:15 PM 8 4 1 0 13 6 0 1 0 7 4 1 8 0 13 0 242 1 0 243 276
01:30 PM 7 2 1 0 10 13 0 1 0 14 2 3 11 0 16 1 247 3 0 251 291
01:45 PM 13 1 0 0 14 11 0 2 0 13 1 0 5 0 6 2 196 2 0 200 233

Total 41 7 7 0 55 47 0 10 0 57 9 4 28 0 41 3 931 8 0 942 1095

02:00 PM 12 2 1 0 15 4 0 4 0 8 4 3 5 0 12 3 289 0 0 292 327
02:15 PM 2 2 3 0 7 13 0 0 0 13 5 2 8 0 15 1 231 1 0 233 268
02:30 PM 6 3 0 0 9 10 0 2 0 12 3 0 8 0 11 1 196 0 0 197 229
02:45 PM 10 3 3 0 16 14 0 1 0 15 1 1 7 0 9 3 243 3 0 249 289

Total 30 10 7 0 47 41 0 7 0 48 13 6 28 0 47 8 959 4 0 971 1113

03:00 PM 20 1 4 0 25 19 0 2 0 21 3 0 5 0 8 1 247 1 0 249 303
03:15 PM 8 1 0 0 9 11 0 2 0 13 2 0 7 0 9 2 250 1 0 253 284
03:30 PM 14 2 2 0 18 10 0 3 0 13 0 0 6 0 6 2 309 3 0 314 351
03:45 PM 6 3 2 0 11 9 0 4 0 13 1 2 1 0 4 3 244 3 0 250 278

Total 48 7 8 0 63 49 0 11 0 60 6 2 19 0 27 8 1050 8 0 1066 1216

Grand Total 119 24 22 0 165 137 0 28 0 165 28 12 75 0 115 19 2940 20 0 2979 3424
Apprch % 72.1 14.5 13.3 0  83 0 17 0  24.3 10.4 65.2 0  0.6 98.7 0.7 0  

Total % 3.5 0.7 0.6 0 4.8 4 0 0.8 0 4.8 0.8 0.4 2.2 0 3.4 0.6 85.9 0.6 0 87
Unshifted 119 24 22 0 165 137 0 28 0 165 28 12 74 0 114 19 2912 20 0 2951 3395

% Unshifted 100 100 100 0 100 100 0 100 0 100 100 100 98.7 0 99.1 100 99 100 0 99.1 99.2
HV 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 28 0 0 28 29

% HV 0 0 0 0 0 0 0 0 0 0 0 0 1.3 0 0.9 0 1 0 0 0.9 0.8

New Ardmore Rd
From North

West Chester Pike
From East

New Ardmore Rd
From South

West Chester Pike
From West

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total
Peak Hour Analysis From 02:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 02:30 PM

02:30 PM 6 3 0 9 10 0 2 12 3 0 8 11 1 196 0 197 229
02:45 PM 10 3 3 16 14 0 1 15 1 1 7 9 3 243 3 249 289
03:00 PM 20 1 4 25 19 0 2 21 3 0 5 8 1 247 1 249 303
03:15 PM 8 1 0 9 11 0 2 13 2 0 7 9 2 250 1 253 284

Total Volume 44 8 7 59 54 0 7 61 9 1 27 37 7 936 5 948 1105
% App. Total 74.6 13.6 11.9 88.5 0 11.5 24.3 2.7 73 0.7 98.7 0.5

PHF .550 .667 .438 .590 .711 .000 .875 .726 .750 .250 .844 .841 .583 .936 .417 .937 .912
Unshifted 44 8 7 59 54 0 7 61 9 1 27 37 7 926 5 938 1095

% Unshifted 100 100 100 100 100 0 100 100 100 100 100 100 100 98.9 100 98.9 99.1
HV 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 10 10

% HV 0 0 0 0 0 0 0 0 0 0 0 0 0 1.1 0 1.1 0.9



Orth-Rodgers & Associates
File Name : 02-WCP&Mather_SAT
Site Code : 00000000
Start Date : 8/14/2010
Page No : 1

Groups Printed- Unshifted - HV
Mather Ave
From North

West Chester Pike
From East

Start Time Right App. Total Thru Right App. Total Int. Total
01:00 PM 1 1 244 1 245 246
01:15 PM 1 1 231 6 237 238
01:30 PM 4 4 275 7 282 286
01:45 PM 2 2 252 4 256 258

Total 8 8 1002 18 1020 1028

02:00 PM 5 5 240 7 247 252
02:15 PM 3 3 242 2 244 247
02:30 PM 1 1 314 5 319 320
02:45 PM 4 4 246 3 249 253

Total 13 13 1042 17 1059 1072

03:00 PM 0 0 229 3 232 232
03:15 PM 2 2 222 4 226 228
03:30 PM 2 2 278 7 285 287
03:45 PM 0 0 262 3 265 265

Total 4 4 991 17 1008 1012

Grand Total 25 25 3035 52 3087 3112
Apprch % 100 98.3 1.7

Total % 0.8 0.8 97.5 1.7 99.2
Unshifted 25 25 3014 52 3066 3091

% Unshifted 100 100 99.3 100 99.3 99.3
HV 0 0 21 0 21 21

% HV 0 0 0.7 0 0.7 0.7

Mather Ave
From North

West Chester Pike
From East

Start Time Right App. Total Thru Right App. Total Int. Total
Peak Hour Analysis From 02:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 02:30 PM

02:30 PM 1 1 314 5 319 320
02:45 PM 4 4 246 3 249 253
03:00 PM 0 0 229 3 232 232
03:15 PM 2 2 222 4 226 228

Total Volume 7 7 1011 15 1026 1033
% App. Total 100 98.5 1.5

PHF .438 .438 .805 .750 .804 .807
Unshifted 7 7 1007 15 1022 1029

% Unshifted 100 100 99.6 100 99.6 99.6
HV 0 0 4 0 4 4

% HV 0 0 0.4 0 0.4 0.4



Orth-Rodgers & Associates
File Name : 03-WCP&I-476 South Off Ramp_SAT
Site Code : 00000000
Start Date : 9/11/2010
Page No : 1

Groups Printed- Unshifted - HV - school buses
I-476 SB Off Ramp

From North
West Chester Pike

From East
West Chester Pike

From West
Start Time Left Thru R @ light R @ ramp App. Total Thru Right App. Total Thru Right App. Total Int. Total

01:00 PM 173 0 1 26 200 247 41 288 245 54 299 787
01:15 PM 135 0 0 32 167 246 73 319 245 49 294 780
01:30 PM 153 0 1 49 203 214 51 265 238 33 271 739
01:45 PM 144 1 0 42 187 204 62 266 206 30 236 689

Total 605 1 2 149 757 911 227 1138 934 166 1100 2995

02:00 PM 162 0 0 40 202 196 47 243 255 33 288 733
02:15 PM 203 0 0 53 256 263 50 313 243 38 281 850
02:30 PM 152 0 1 30 183 220 41 261 244 43 287 731
02:45 PM 182 0 1 33 216 244 55 299 249 49 298 813

Total 699 0 2 156 857 923 193 1116 991 163 1154 3127

03:00 PM 162 0 1 62 225 224 59 283 278 38 316 824
03:15 PM 196 1 0 46 243 237 86 323 285 40 325 891
03:30 PM 168 0 0 45 213 207 64 271 264 30 294 778
03:45 PM 172 1 0 34 207 256 68 324 273 42 315 846

Total 698 2 1 187 888 924 277 1201 1100 150 1250 3339

Grand Total 2002 3 5 492 2502 2758 697 3455 3025 479 3504 9461
Apprch % 80 0.1 0.2 19.7 79.8 20.2 86.3 13.7

Total % 21.2 0 0.1 5.2 26.4 29.2 7.4 36.5 32 5.1 37
Unshifted 1978 3 5 482 2468 2736 695 3431 3004 474 3478 9377

% Unshifted 98.8 100 100 98 98.6 99.2 99.7 99.3 99.3 99 99.3 99.1
HV 22 0 0 10 32 21 2 23 21 5 26 81

% HV 1.1 0 0 2 1.3 0.8 0.3 0.7 0.7 1 0.7 0.9
school buses 2 0 0 0 2 1 0 1 0 0 0 3

% school buses 0.1 0 0 0 0.1 0 0 0 0 0 0 0

I-476 SB Off Ramp
From North

West Chester Pike
From East

West Chester Pike
From West

Start Time Left Thru R @ light R @ ramp App. Total Thru Right App. Total Thru Right App. Total Int. Total
Peak Hour Analysis From 01:00 PM to 03:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 03:00 PM

03:00 PM 162 0 1 62 225 224 59 283 278 38 316 824
03:15 PM 196 1 0 46 243 237 86 323 285 40 325 891
03:30 PM 168 0 0 45 213 207 64 271 264 30 294 778
03:45 PM 172 1 0 34 207 256 68 324 273 42 315 846

Total Volume 698 2 1 187 888 924 277 1201 1100 150 1250 3339
% App. Total 78.6 0.2 0.1 21.1 76.9 23.1 88 12

PHF .890 .500 .250 .754 .914 .902 .805 .927 .965 .893 .962 .937
Unshifted 692 2 1 183 878 918 276 1194 1092 149 1241 3313

% Unshifted 99.1 100 100 97.9 98.9 99.4 99.6 99.4 99.3 99.3 99.3 99.2
HV 6 0 0 4 10 6 1 7 8 1 9 26

% HV 0.9 0 0 2.1 1.1 0.6 0.4 0.6 0.7 0.7 0.7 0.8
school buses 0 0 0 0 0 0 0 0 0 0 0 0

% school buses 0 0 0 0 0 0 0 0 0 0 0 0



Orth-Rodgers & Associates
File Name : 04-WCP&I-476 North Off Ramp_SAT
Site Code : 00000000
Start Date : 9/11/2010
Page No : 1

Note:
WB WCP thru volume
counted @ N Lawrence

Groups Printed- Unshifted - HV
West Chester Pike

From East
I-476 NB off-ramp

From South
West Chester Pike

From West
Start Time R to 476 App. Total Left Thru Right App. Total Left Thru App. Total Int. Total
01:00 PM 0 0 47 1 93 141 50 330 380 521
01:15 PM 0 0 41 2 101 144 55 350 405 549
01:30 PM 1 1 42 0 107 149 52 311 363 513
01:45 PM 0 0 35 0 91 126 51 322 373 499

Total 1 1 165 3 392 560 208 1313 1521 2082

02:00 PM 0 0 46 0 76 122 44 330 374 496
02:15 PM 0 0 37 0 95 132 45 369 414 546
02:30 PM 0 0 39 0 83 122 50 374 424 546
02:45 PM 0 0 34 0 86 120 53 375 428 548

Total 0 0 156 0 340 496 192 1448 1640 2136

03:00 PM 0 0 47 0 83 130 42 344 386 516
03:15 PM 0 0 41 0 84 125 53 431 484 609
03:30 PM 0 0 41 0 77 118 48 320 368 486
03:45 PM 1 1 42 0 73 115 48 378 426 542

Total 1 1 171 0 317 488 191 1473 1664 2153

Grand Total 2 2 492 3 1049 1544 591 4234 4825 6371
Apprch % 100 31.9 0.2 67.9 12.2 87.8

Total % 0 0 7.7 0 16.5 24.2 9.3 66.5 75.7
Unshifted 2 2 484 3 1041 1528 578 4186 4764 6294

% Unshifted 100 100 98.4 100 99.2 99 97.8 98.9 98.7 98.8
HV 0 0 8 0 8 16 13 48 61 77

% HV 0 0 1.6 0 0.8 1 2.2 1.1 1.3 1.2

West Chester Pike
From East

I-476 NB off-ramp
From South

West Chester Pike
From West

Start Time R to 476 App. Total Left Thru Right App. Total Left Thru App. Total Int. Total
Peak Hour Analysis From 02:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 02:30 PM

02:30 PM 0 0 39 0 83 122 50 374 424 546
02:45 PM 0 0 34 0 86 120 53 375 428 548
03:00 PM 0 0 47 0 83 130 42 344 386 516
03:15 PM 0 0 41 0 84 125 53 431 484 609

Total Volume 0 0 161 0 336 497 198 1524 1722 2219
% App. Total 0 32.4 0 67.6 11.5 88.5

PHF .000 .000 .856 .000 .977 .956 .934 .884 .889 .911
Unshifted 0 0 158 0 332 490 192 1514 1706 2196

% Unshifted 0 0 98.1 0 98.8 98.6 97.0 99.3 99.1 99.0
HV 0 0 3 0 4 7 6 10 16 23

% HV 0 0 1.9 0 1.2 1.4 3.0 0.7 0.9 1.0



Orth-Rodgers & Associates
File Name : 05-WCP&SLawrence_SAT
Site Code : 00000000
Start Date : 9/11/2010
Page No : 1

Note:
Thru volumes counted @
N Lawrence (WB) and
476 NB ramps (EB)

Groups Printed- Unshifted - HV
West Chester Pike

From East
S Lawrence Rd

From South
West Chester Pike

From West
Start Time Left R to 476 App. Total L to WCP L to 476 N Right App. Total Right App. Total Int. Total

01:00 PM 106 165 271 35 29 83 147 51 51 469
01:15 PM 82 169 251 26 34 101 161 51 51 463
01:30 PM 109 161 270 21 32 83 136 69 69 475
01:45 PM 130 176 306 18 30 86 134 39 39 479

Total 427 671 1098 100 125 353 578 210 210 1886

02:00 PM 98 165 263 19 32 101 152 57 57 472
02:15 PM 114 152 266 21 42 104 167 52 52 485
02:30 PM 87 128 215 24 37 115 176 35 35 426
02:45 PM 82 166 248 31 38 94 163 62 62 473

Total 381 611 992 95 149 414 658 206 206 1856

03:00 PM 96 171 267 24 32 98 154 52 52 473
03:15 PM 85 161 246 21 29 96 146 57 57 449
03:30 PM 89 124 213 23 25 83 131 79 79 423
03:45 PM 92 142 234 37 26 100 163 38 38 435

Total 362 598 960 105 112 377 594 226 226 1780

Grand Total 1170 1880 3050 300 386 1144 1830 642 642 5522
Apprch % 38.4 61.6 16.4 21.1 62.5 100

Total % 21.2 34 55.2 5.4 7 20.7 33.1 11.6 11.6
Unshifted 1160 1853 3013 294 378 1137 1809 638 638 5460

% Unshifted 99.1 98.6 98.8 98 97.9 99.4 98.9 99.4 99.4 98.9
HV 10 27 37 6 8 7 21 4 4 62

% HV 0.9 1.4 1.2 2 2.1 0.6 1.1 0.6 0.6 1.1

West Chester Pike
From East

S Lawrence Rd
From South

West Chester Pike
From West

Start Time Left R to 476 App. Total L to WCP L to 476
N Right App. Total Right App. Total Int. Total

Peak Hour Analysis From 02:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 02:30 PM

02:30 PM 87 128 215 24 37 115 176 35 35 426
02:45 PM 82 166 248 31 38 94 163 62 62 473
03:00 PM 96 171 267 24 32 98 154 52 52 473
03:15 PM 85 161 246 21 29 96 146 57 57 449

Total Volume 350 626 976 100 136 403 639 206 206 1821
% App. Total 35.9 64.1 15.6 21.3 63.1 100

PHF .911 .915 .914 .806 .895 .876 .908 .831 .831 .962
Unshifted 345 615 960 98 135 401 634 205 205 1799

% Unshifted 98.6 98.2 98.4 98.0 99.3 99.5 99.2 99.5 99.5 98.8
HV 5 11 16 2 1 2 5 1 1 22

% HV 1.4 1.8 1.6 2.0 0.7 0.5 0.8 0.5 0.5 1.2



Orth-Rodgers & Associates
File Name : 06-WCP&NLawrence_SAT
Site Code : 00000000
Start Date : 9/11/2010
Page No : 1

Groups Printed- Unshifted - HV
N Lawrence Rd

From North
West Chester Pike

From East
West Chester Pike

From West
Start Time Left Right Peds App. Total Thru Right Peds App. Total Left Thru Peds App. Total Int. Total

01:00 PM 26 139 0 165 261 12 0 273 181 281 0 462 900
01:15 PM 17 136 0 153 350 20 0 370 165 276 0 441 964
01:30 PM 21 148 0 169 333 20 0 353 141 255 0 396 918
01:45 PM 13 143 4 160 333 27 0 360 152 255 0 407 927

Total 77 566 4 647 1277 79 0 1356 639 1067 0 1706 3709

02:00 PM 17 142 0 159 323 21 0 344 175 286 0 461 964
02:15 PM 14 141 0 155 351 14 0 365 151 336 0 487 1007
02:30 PM 22 150 0 172 353 11 0 364 166 304 0 470 1006
02:45 PM 22 143 0 165 324 26 0 350 154 325 0 479 994

Total 75 576 0 651 1351 72 0 1423 646 1251 0 1897 3971

03:00 PM 21 166 0 187 279 28 0 307 152 322 0 474 968
03:15 PM 25 142 0 167 314 25 0 339 173 309 0 482 988
03:30 PM 22 142 0 164 273 26 0 299 131 297 0 428 891
03:45 PM 22 149 0 171 328 25 0 353 166 314 0 480 1004

Total 90 599 0 689 1194 104 0 1298 622 1242 0 1864 3851

Grand Total 242 1741 4 1987 3822 255 0 4077 1907 3560 0 5467 11531
Apprch % 12.2 87.6 0.2 93.7 6.3 0 34.9 65.1 0

Total % 2.1 15.1 0 17.2 33.1 2.2 0 35.4 16.5 30.9 0 47.4
Unshifted 242 1739 4 1985 3813 254 0 4067 1905 3552 0 5457 11509

% Unshifted 100 99.9 100 99.9 99.8 99.6 0 99.8 99.9 99.8 0 99.8 99.8
HV 0 2 0 2 9 1 0 10 2 8 0 10 22

% HV 0 0.1 0 0.1 0.2 0.4 0 0.2 0.1 0.2 0 0.2 0.2

N Lawrence Rd
From North

West Chester Pike
From East

West Chester Pike
From West

Start Time Left Right Peds App.
Total Thru Right Peds App.

Total Left Thru Peds App.
Total Int. Total

Peak Hour Analysis From 02:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 02:30 PM

02:30 PM 22 150 0 172 353 11 0 364 166 304 0 470 1006
02:45 PM 22 143 0 165 324 26 0 350 154 325 0 479 994
03:00 PM 21 166 0 187 279 28 0 307 152 322 0 474 968
03:15 PM 25 142 0 167 314 25 0 339 173 309 0 482 988

Total Volume 90 601 0 691 1270 90 0 1360 645 1260 0 1905 3956
% App. Total 13 87 0 93.4 6.6 0 33.9 66.1 0

PHF .900 .905 .000 .924 .899 .804 .000 .934 .932 .969 .000 .988 .983
Unshifted 90 601 0 691 1264 90 0 1354 645 1259 0 1904 3949

% Unshifted 100 100 0 100 99.5 100 0 99.6 100 99.9 0 99.9 99.8
HV 0 0 0 0 6 0 0 6 0 1 0 1 7

% HV 0 0 0 0 0.5 0 0 0.4 0 0.1 0 0.1 0.2



Orth-Rodgers & Associates
File Name : 07-WCP&OldWCP_SAT
Site Code : 00000000
Start Date : 9/11/2010
Page No : 1

Groups Printed- Unshifted - HV - RTOR
Apartments
From North

West Chester Pike
From East

Old West Chester Pike
From South

West Chester Pike
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

01:15 PM 0 0 0 2 2 7 355 0 0 362 9 0 11 0 20 0 292 7 1 300 684
01:30 PM 1 0 0 0 1 8 368 9 0 385 20 0 3 2 25 0 326 11 0 337 748
01:45 PM 3 0 0 1 4 8 344 5 0 357 20 0 6 0 26 0 310 14 2 326 713

Total 4 0 0 3 7 23 1067 14 0 1104 49 0 20 2 71 0 928 32 3 963 2145

02:00 PM 2 0 0 0 2 7 358 4 1 370 6 2 6 0 14 1 341 10 0 352 738
02:15 PM 0 0 1 0 1 10 356 4 1 371 16 0 9 1 26 0 345 16 0 361 759
02:30 PM 1 0 1 0 2 16 368 4 0 388 12 0 10 0 22 0 351 15 0 366 778
02:45 PM 3 0 1 0 4 13 312 4 0 329 17 0 15 2 34 0 346 12 0 358 725

Total 6 0 3 0 9 46 1394 16 2 1458 51 2 40 3 96 1 1383 53 0 1437 3000

03:00 PM 2 0 1 0 3 9 335 7 0 351 15 0 14 0 29 0 378 15 0 393 776
03:15 PM 1 0 0 1 2 11 299 6 2 318 16 0 18 8 42 0 342 12 0 354 716
03:30 PM 1 0 0 0 1 13 332 5 0 350 16 0 5 0 21 0 355 6 0 361 733
03:45 PM 1 0 0 0 1 4 297 2 0 303 15 0 6 0 21 0 384 3 0 387 712

Total 5 0 1 1 7 37 1263 20 2 1322 62 0 43 8 113 0 1459 36 0 1495 2937

Grand Total 15 0 4 4 23 106 3724 50 4 3884 162 2 103 13 280 1 3770

Unshifted 15 0 4 4 23 105 3669 50 4 3828 162 2 53 13 230 1 3714 113 3 3831 7912
% Unshifted 100 0 100 100 100 99.1 98.5 100 100 98.6 100 100 51.5 100 82.1 100 98.5 93.4 100 98.4 97.9

HV 0 0 0 0 0 1 55 0 0 56 0 0 1 0 1 0 56 2 0 58 115
% HV 0 0 0 0 0 0.9 1.5 0 0 1.4 0 0 1 0 0.4 0 1.5 1.7 0 1.5 1.4

RTOR 0 0 0 0 0 0 0 0 0 0 0 0 49 0 49 0 0 6 0 6 55
% RTOR 0 0 0 0 0 0 0 0 0 0 0 0 47.6 0 17.5 0 0 5 0 0.2 0.7

Apartments
From North

West Chester Pike
From East

Old West Chester Pike
From South

West Chester Pike
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 01:15 PM to 03:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 02:15 PM

02:15 PM 0 0 1 0 1 10 356 4 1 371 16 0 9 1 26 0 345 16 0 361 759
02:30 PM 1 0 1 0 2 16 368 4 0 388 12 0 10 0 22 0 351 15 0 366 778
02:45 PM 3 0 1 0 4 13 312 4 0 329 17 0 15 2 34 0 346 12 0 358 725
03:00 PM 2 0 1 0 3 9 335 7 0 351 15 0 14 0 29 0 378 15 0 393 776

Total Volume 6 0 4 0 10 48 1371 19 1 1439 60 0 48 3 111 0 1420 58 0 1478 3038
% App. Total 60 0 40 0 3.3 95.3 1.3 0.1 54.1 0 43.2 2.7 0 96.1 3.9 0

PHF .500 .000 1.000 .000 .625 .750 .931 .679 .250 .927 .882 .000 .800 .375 .816 .000 .939 .906 .000 .940 .976
Unshifted 6 0 4 0 10 47 1346 19 1 1413 60 0 21 3 84 0 1406

% Unshifted 100 0 100 0 100 97.9 98.2 100 100 98.2 100 0 43.8 100 75.7 0 99.0 87.9 0 98.6 97.6
HV 0 0 0 0 0 1 25 0 0 26 0 0 1 0 1 0 14 2 0 16 43

% HV 0 0 0 0 0 2.1 1.8 0 0 1.8 0 0 2.1 0 0.9 0 1.0 3.4 0 1.1 1.4
RTOR 0 0 0 0 0 0 0 0 0 0 0 0 26 0 26 0 0 5 0 5 31

% RTOR 0 0 0 0 0 0 0 0 0 0 0 0 54.2 0 23.4 0 0 8.6 0 0.3 1.0



Orth-Rodgers & Associates
File Name : 08-SLawrence&Langford_SAT
Site Code : 00000000
Start Date : 8/21/2010
Page No : 1

Groups Printed- Unshifted - HV
S Lawrence Rd

From North
S Lawrence Rd

From South
Langford Rd
From West

Start Time Thru Right Peds App. Total Left Thru Peds App. Total Left Right Peds App. Total Int. Total
01:15 PM 142 0 0 142 0 133 0 133 0 0 0 0 275
01:30 PM 97 1 0 98 0 103 0 103 1 0 0 1 202
01:45 PM 135 0 0 135 1 142 0 143 0 0 0 0 278

Total 374 1 0 375 1 378 0 379 1 0 0 1 755

02:00 PM 123 0 0 123 0 118 0 118 0 0 0 0 241
02:15 PM 155 0 0 155 0 130 0 130 1 0 0 1 286
02:30 PM 112 0 0 112 0 135 0 135 0 1 0 1 248
02:45 PM 116 1 0 117 0 123 0 123 0 0 0 0 240

Total 506 1 0 507 0 506 0 506 1 1 0 2 1015

03:00 PM 130 0 0 130 1 138 1 140 0 0 0 0 270
03:15 PM 158 0 0 158 0 145 0 145 0 0 0 0 303
03:30 PM 135 0 0 135 0 109 0 109 0 0 0 0 244
03:45 PM 119 0 0 119 1 99 0 100 0 0 0 0 219

Total 542 0 0 542 2 491 1 494 0 0 0 0 1036

04:00 PM 104 0 0 104 1 134 0 135 1 0 0 1 240
Grand Total 1526 2 0 1528 4 1509 1 1514 3 1 0 4 3046

Apprch % 99.9 0.1 0 0.3 99.7 0.1 75 25 0
Total % 50.1 0.1 0 50.2 0.1 49.5 0 49.7 0.1 0 0 0.1

Unshifted 1518 2 0 1520 4 1499 1 1504 3 1 0 4 3028
% Unshifted 99.5 100 0 99.5 100 99.3 100 99.3 100 100 0 100 99.4

HV 8 0 0 8 0 10 0 10 0 0 0 0 18
% HV 0.5 0 0 0.5 0 0.7 0 0.7 0 0 0 0 0.6

S Lawrence Rd
From North

S Lawrence Rd
From South

Langford Rd
From West

Start Time Thru Right App. Total Left Thru App. Total Left Right App. Total Int. Total
Peak Hour Analysis From 01:15 PM to 02:00 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:15 PM

01:15 PM 142 0 142 0 133 133 0 0 0 275
01:30 PM 97 1 98 0 103 103 1 0 1 202
01:45 PM 135 0 135 1 142 143 0 0 0 278
02:00 PM 123 0 123 0 118 118 0 0 0 241

Total Volume 497 1 498 1 496 497 1 0 1 996
% App. Total 99.8 0.2 0.2 99.8 100 0

PHF .875 .250 .877 .250 .873 .869 .250 .000 .250 .896
Unshifted 494 1 495 1 493 494 1 0 1 990

% Unshifted 99.4 100 99.4 100 99.4 99.4 100 0 100 99.4
HV 3 0 3 0 3 3 0 0 0 6

% HV 0.6 0 0.6 0 0.6 0.6 0 0 0 0.6



Orth-Rodgers & Associates
File Name : 09-SLawrence&Sussex_SAT
Site Code : 00000000
Start Date : 8/21/2010
Page No : 1

Groups Printed- Unshifted - HV
S Lawrence Rd

From South
S Lawrence Rd

From North
Sussex Blvd
From West

Sussex Blvd
From East

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

01:00 PM 2 122 3 0 127 14 132 1 0 147 0 0 3 0 3 6 0 14 0 20 297
01:15 PM 0 126 3 0 129 22 120 2 0 144 1 0 1 0 2 3 0 18 0 21 296
01:30 PM 2 123 2 0 127 15 102 2 0 119 0 0 0 0 0 3 1 19 0 23 269
01:45 PM 1 101 3 0 105 25 116 1 0 142 1 2 2 0 5 5 1 14 0 20 272

Total 5 472 11 0 488 76 470 6 0 552 2 2 6 0 10 17 2 65 0 84 1134

02:00 PM 1 113 6 0 120 15 136 4 0 155 1 0 0 0 1 3 0 10 0 13 289
02:15 PM 3 134 5 0 142 9 101 0 0 110 2 0 2 0 4 3 1 10 0 14 270
02:30 PM 0 114 2 0 116 6 113 1 0 120 0 1 1 0 2 6 1 9 0 16 254
02:45 PM 1 101 5 0 107 19 123 3 0 145 1 2 0 0 3 2 1 17 0 20 275

Total 5 462 18 0 485 49 473 8 0 530 4 3 3 0 10 14 3 46 0 63 1088

03:00 PM 1 133 3 0 137 13 134 2 0 149 3 1 0 0 4 2 0 20 0 22 312
03:15 PM 0 93 2 0 95 8 126 1 0 135 4 0 0 0 4 4 0 9 0 13 247
03:30 PM 1 103 4 0 108 18 104 1 0 123 4 1 1 0 6 3 0 14 0 17 254
03:45 PM 1 98 3 0 102 15 86 2 0 103 3 0 1 0 4 3 2 13 0 18 227

Total 3 427 12 0 442 54 450 6 0 510 14 2 2 0 18 12 2 56 0 70 1040

Grand Total 13 1361 41 0 1415 179 1393 20 0 1592 20 7 11 0 38 43 7 167 0 217 3262
Apprch % 0.9 96.2 2.9 0  11.2 87.5 1.3 0  52.6 18.4 28.9 0  19.8 3.2 77 0  

Total % 0.4 41.7 1.3 0 43.4 5.5 42.7 0.6 0 48.8 0.6 0.2 0.3 0 1.2 1.3 0.2 5.1 0 6.7
Unshifted 13 1353 41 0 1407 179 1387 20 0 1586 19 7 11 0 37 43 7 166 0 216 3246

% Unshifted 100 99.4 100 0 99.4 100 99.6 100 0 99.6 95 100 100 0 97.4 100 100 99.4 0 99.5 99.5
HV 0 8 0 0 8 0 6 0 0 6 1 0 0 0 1 0 0 1 0 1 16

% HV 0 0.6 0 0 0.6 0 0.4 0 0 0.4 5 0 0 0 2.6 0 0 0.6 0 0.5 0.5

S Lawrence Rd
From South

S Lawrence Rd
From North

Sussex Blvd
From West

Sussex Blvd
From East

Start Time Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Left Thru Right App. Total Int. Total
Peak Hour Analysis From 01:00 PM to 03:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:00 PM

01:00 PM 2 122 3 127 14 132 1 147 0 0 3 3 6 0 14 20 297
01:15 PM 0 126 3 129 22 120 2 144 1 0 1 2 3 0 18 21 296
01:30 PM 2 123 2 127 15 102 2 119 0 0 0 0 3 1 19 23 269
01:45 PM 1 101 3 105 25 116 1 142 1 2 2 5 5 1 14 20 272

Total Volume 5 472 11 488 76 470 6 552 2 2 6 10 17 2 65 84 1134
% App. Total 1 96.7 2.3 13.8 85.1 1.1 20 20 60 20.2 2.4 77.4

PHF .625 .937 .917 .946 .760 .890 .750 .939 .500 .250 .500 .500 .708 .500 .855 .913 .955
Unshifted 5 467 11 483 76 468 6 550 2 2 6 10 17 2 64 83 1126

% Unshifted 100 98.9 100 99.0 100 99.6 100 99.6 100 100 100 100 100 100 98.5 98.8 99.3
HV 0 5 0 5 0 2 0 2 0 0 0 0 0 0 1 1 8

% HV 0 1.1 0 1.0 0 0.4 0 0.4 0 0 0 0 0 0 1.5 1.2 0.7
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LawrenceNB_Vol
~ 600' south of Langford Rd

 
 
 
 

 
Start 14-Jun-10 Tue Wed Thu Fri Sat Sun Average  Day
Time A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M.

12:00 * * * * * * * 140 14 148 26 153 18 128 19 142
12:15 * * * * * * * 157 13 168 16 111 11 160 13 149
12:30 * * * * * * * 161 15 150 16 166 11 199 14 169
12:45 * * * * * * * 179 14 149 11 160 9 133 11 155
01:00 * * * * * * * 141 14 115 12 130 6 138 11 131
01:15 * * * * * * * 134 6 134 12 170 13 138 10 144
01:30 * * * * * * * 165 5 154 9 148 4 143 6 152
01:45 * * * * * * * 156 7 134 11 138 6 143 8 143
02:00 * * * * * * * 172 7 135 6 129 8 155 7 148
02:15 * * * * * * * 135 7 169 6 124 5 116 6 136
02:30 * * * * * * * 152 3 141 6 158 4 119 4 142
02:45 * * * * * * * 151 1 137 6 133 1 121 3 136
03:00 * * * * * * * 133 4 158 4 142 6 125 5 140
03:15 * * * * * * * 127 3 157 3 125 7 143 4 138
03:30 * * * * * * * 165 2 145 2 135 3 119 2 141
03:45 * * * * * * * 133 2 172 6 123 7 106 5 134
04:00 * * * * * * * 146 5 150 4 116 6 110 5 130
04:15 * * * * * * * 183 9 153 5 115 5 80 6 133
04:30 * * * * * * * 180 11 145 5 102 5 123 7 138
04:45 * * * * * * * 160 9 150 9 128 2 108 7 136
05:00 * * * * * * * 183 17 175 5 111 11 123 11 148
05:15 * * * * * * * 168 33 166 9 125 10 123 17 146
05:30 * * * * * * * 163 27 139 21 108 9 124 19 134
05:45 * * * * * * * 173 50 141 13 115 10 102 24 133
06:00 * * * * * * * 147 58 129 20 155 15 192 31 156
06:15 * * * * * * * 123 72 109 33 99 18 98 41 107
06:30 * * * * * * * 127 108 132 42 94 23 81 58 108
06:45 * * * * * * * 112 128 100 45 95 34 93 69 100
07:00 * * * * * * * 154 177 103 46 77 17 136 80 118
07:15 * * * * * * 206 130 196 107 50 97 29 113 120 112
07:30 * * * * * * 235 108 212 101 57 91 31 127 134 107
07:45 * * * * * * 245 109 178 107 68 70 48 106 135 98
08:00 * * * * * * 253 107 227 118 77 92 100 92 164 102
08:15 * * * * * * 220 126 234 95 95 85 65 99 154 101
08:30 * * * * * * 237 96 229 102 93 74 65 95 156 92
08:45 * * * * * * 202 94 174 84 104 73 66 79 136 82
09:00 * * * * * * 175 131 159 103 91 79 90 78 129 98
09:15 * * * * * * 154 73 141 84 97 85 84 55 119 74
09:30 * * * * * * 153 85 129 84 121 87 65 53 117 77
09:45 * * * * * * 129 62 116 66 111 68 88 35 111 58
10:00 * * * * * * 133 58 150 71 122 62 110 25 129 54
10:15 * * * * * * 140 63 145 49 100 64 167 23 138 50
10:30 * * * * * * 125 61 137 50 119 80 113 35 124 56
10:45 * * * * * * 131 40 177 62 135 46 112 20 139 42
11:00 * * * * * * 132 35 153 44 140 48 107 20 133 37
11:15 * * * * * * 155 19 151 32 149 43 126 15 145 27
11:30 * * * * * * 151 15 168 29 139 25 112 13 142 20
11:45 * * * * * * 144 16 143 21 161 30 114 12 140 20
Total 0 0 0 0 0 0 3320 5848 4040 5567 2438 4984 1976 4774 3068 5294

Day
Total 0 0 0 9168 9607 7422 6750 8362

% Splits 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 36.2% 63.8% 42.1% 57.9% 32.8% 67.2% 29.3% 70.7% 36.7% 63.3%
 

Peak       07:45 04:15 07:45 04:30 11:00 00:30 10:00 00:15 08:00 12:00
Vol.       955 706 868 636 589 626 502 630 610 615

P.H.F.       0.944 0.964 0.927 0.909 0.915 0.921 0.751 0.791 0.930 0.910
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LawrenceNB_Vol
~ 600' south of Langford Rd

 
 
 
 

 
Start 21-Jun-10 Tue Wed Thu Fri Sat Sun Average  Day
Time A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M.

12:00 7 146 9 143 8 145 10 149 19 161 19 139 26 156 14 148
12:15 10 141 4 120 11 126 4 119 12 153 21 154 14 130 11 135
12:30 7 145 6 118 6 125 8 134 7 149 15 147 10 119 8 134
12:45 11 141 2 144 9 122 5 132 7 144 13 150 19 119 9 136
01:00 4 129 10 125 5 121 7 124 14 169 11 169 13 138 9 139
01:15 5 142 5 114 9 116 10 128 8 128 12 127 12 124 9 126
01:30 1 127 4 140 4 120 6 103 3 119 8 145 6 157 5 130
01:45 2 162 4 134 3 117 2 117 8 128 4 151 4 158 4 138
02:00 3 155 3 123 3 119 2 125 3 127 5 148 7 159 4 137
02:15 3 131 2 117 1 130 1 114 9 133 3 134 12 127 4 127
02:30 2 132 4 117 3 115 4 128 2 136 3 126 3 125 3 126
02:45 9 136 0 120 6 123 1 132 4 127 4 138 4 146 4 132
03:00 3 170 2 139 0 118 1 149 4 128 2 123 2 111 2 134
03:15 5 135 4 138 4 109 5 101 3 134 1 160 3 132 4 130
03:30 3 117 4 123 4 126 1 137 3 145 3 133 4 113 3 128
03:45 2 129 1 112 1 120 4 180 5 155 7 130 3 114 3 134
04:00 1 154 1 143 7 149 8 176 5 134 6 135 9 116 5 144
04:15 13 139 5 122 4 124 10 163 4 158 6 134 3 123 6 138
04:30 10 138 6 113 16 144 10 193 5 144 5 144 3 135 8 144
04:45 15 142 12 131 13 146 12 195 14 134 7 118 5 110 11 139
05:00 17 177 23 158 21 156 21 151 9 171 3 136 7 120 14 153
05:15 20 173 26 148 32 158 30 178 36 136 9 122 6 104 23 146
05:30 34 124 34 143 37 134 30 144 42 123 16 124 12 121 29 130
05:45 51 144 41 148 40 127 36 146 57 131 17 141 11 170 36 144
06:00 53 123 77 115 59 116 63 137 63 140 28 128 14 138 51 128
06:15 79 133 76 135 85 121 72 147 78 144 36 95 20 111 64 127
06:30 100 113 88 110 103 113 86 154 119 117 41 111 27 104 81 117
06:45 127 102 139 88 131 124 133 151 121 116 41 91 25 96 102 110
07:00 184 102 175 99 164 115 159 151 144 125 50 98 29 106 129 114
07:15 178 110 188 98 170 103 176 120 150 111 62 96 27 66 136 101
07:30 218 91 189 77 185 100 203 125 174 116 65 83 34 80 153 96
07:45 228 91 202 96 189 111 190 114 196 107 79 92 60 97 163 101
08:00 236 121 176 82 187 88 208 140 185 105 80 82 99 82 167 100
08:15 237 97 202 92 215 87 195 167 206 101 103 98 62 75 174 102
08:30 205 86 182 75 207 88 186 176 198 98 112 75 66 70 165 95
08:45 203 70 172 77 185 91 177 147 208 107 100 101 62 76 158 96
09:00 164 80 157 74 149 64 155 139 162 102 98 80 65 78 136 88
09:15 142 62 123 80 127 80 131 158 161 91 88 70 77 66 121 87
09:30 151 67 122 71 115 49 132 173 147 84 103 54 82 41 122 77
09:45 119 61 110 59 101 66 106 88 162 62 108 68 104 36 116 63
10:00 140 55 120 57 114 59 136 74 161 54 120 63 140 46 133 58
10:15 113 49 104 56 115 47 111 48 122 42 121 60 108 37 113 48
10:30 114 40 125 37 118 40 113 52 146 40 137 43 94 22 121 39
10:45 124 33 126 31 132 33 115 34 144 62 138 42 110 29 127 38
11:00 123 12 122 32 105 27 122 24 145 39 146 47 111 21 125 29
11:15 156 15 110 23 138 23 140 28 148 27 143 29 122 18 137 23
11:30 123 15 123 12 112 23 117 32 154 22 142 29 121 20 127 22
11:45 128 20 107 14 115 11 127 13 158 16 133 23 150 19 131 17
Total 3883 5177 3527 4823 3568 4869 3581 6010 3935 5395 2474 5086 2007 4661 3280 5148

Day
Total 9060 8350 8437 9591 9330 7560 6668 8428

% Splits 42.9% 57.1% 42.2% 57.8% 42.3% 57.7% 37.3% 62.7% 42.2% 57.8% 32.7% 67.3% 30.1% 69.9% 38.9% 61.1%
 

Peak 07:30 04:30 07:30 05:00 07:45 04:30 07:30 04:00 08:00 00:15 10:45 00:15 11:00 01:30 07:45 04:30
Vol. 919 630 769 597 798 604 796 727 797 615 569 620 504 601 669 582

P.H.F. 0.969 0.890 0.952 0.945 0.928 0.956 0.957 0.932 0.958 0.910 0.974 0.917 0.840 0.945 0.961 0.951
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LawrenceNB_Vol
~ 600' south of Langford Rd

 
 
 
 

 
Start 28-Jun-10 Tue Wed Thu Fri Sat Sun Average  Day
Time A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M.

12:00 8 155 13 * * * * * * * * * * * 10 155
12:15 4 131 9 * * * * * * * * * * * 6 131
12:30 8 132 7 * * * * * * * * * * * 8 132
12:45 6 135 1 * * * * * * * * * * * 4 135
01:00 6 121 10 * * * * * * * * * * * 8 121
01:15 4 125 3 * * * * * * * * * * * 4 125
01:30 5 131 7 * * * * * * * * * * * 6 131
01:45 5 121 2 * * * * * * * * * * * 4 121
02:00 2 148 3 * * * * * * * * * * * 2 148
02:15 2 136 1 * * * * * * * * * * * 2 136
02:30 3 135 4 * * * * * * * * * * * 4 135
02:45 2 124 2 * * * * * * * * * * * 2 124
03:00 2 132 2 * * * * * * * * * * * 2 132
03:15 3 108 2 * * * * * * * * * * * 2 108
03:30 6 164 1 * * * * * * * * * * * 4 164
03:45 1 126 5 * * * * * * * * * * * 3 126
04:00 3 103 6 * * * * * * * * * * * 4 103
04:15 11 143 8 * * * * * * * * * * * 10 143
04:30 7 124 6 * * * * * * * * * * * 6 124
04:45 12 134 12 * * * * * * * * * * * 12 134
05:00 22 159 21 * * * * * * * * * * * 22 159
05:15 21 140 23 * * * * * * * * * * * 22 140
05:30 35 157 38 * * * * * * * * * * * 36 157
05:45 42 115 45 * * * * * * * * * * * 44 115
06:00 63 98 66 * * * * * * * * * * * 64 98
06:15 77 117 * * * * * * * * * * * * 77 117
06:30 92 82 * * * * * * * * * * * * 92 82
06:45 119 101 * * * * * * * * * * * * 119 101
07:00 157 107 * * * * * * * * * * * * 157 107
07:15 185 81 * * * * * * * * * * * * 185 81
07:30 211 102 * * * * * * * * * * * * 211 102
07:45 202 89 * * * * * * * * * * * * 202 89
08:00 195 99 * * * * * * * * * * * * 195 99
08:15 208 83 * * * * * * * * * * * * 208 83
08:30 203 74 * * * * * * * * * * * * 203 74
08:45 170 81 * * * * * * * * * * * * 170 81
09:00 148 71 * * * * * * * * * * * * 148 71
09:15 131 54 * * * * * * * * * * * * 131 54
09:30 121 69 * * * * * * * * * * * * 121 69
09:45 129 44 * * * * * * * * * * * * 129 44
10:00 125 41 * * * * * * * * * * * * 125 41
10:15 131 49 * * * * * * * * * * * * 131 49
10:30 113 49 * * * * * * * * * * * * 113 49
10:45 116 31 * * * * * * * * * * * * 116 31
11:00 117 19 * * * * * * * * * * * * 117 19
11:15 139 31 * * * * * * * * * * * * 139 31
11:30 117 19 * * * * * * * * * * * * 117 19
11:45 128 13 * * * * * * * * * * * * 128 13
Total 3617 4803 297 0 0 0 0 0 0 0 0 0 0 0 3625 4803

Day
Total 8420 297 0 0 0 0 0 8428

% Splits 43.0% 57.0% 100.0
% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 43.0% 57.0%

 
Peak 07:30 04:45 05:15            07:30 04:45

Vol. 816 590 172            816 590
P.H.F. 0.967 0.928 0.652            0.967 0.928

  
ADT ADT 8,210 AADT 8,210
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LAWRENCESB_VOL
~ 550' south of Langford Road

 
 
 
 

 
Start 14-Jun-10 Tue Wed Thu Fri Sat Sun Average  Day
Time A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M.

12:00 * * * * * * * 136 25 169 28 158 20 144 24 152
12:15 * * * * * * * 156 18 170 18 173 30 145 22 161
12:30 * * * * * * * 184 17 178 21 139 21 150 20 163
12:45 * * * * * * * 168 8 166 22 162 19 160 16 164
01:00 * * * * * * * 154 10 149 20 150 21 153 17 152
01:15 * * * * * * * 170 7 144 17 168 8 168 11 162
01:30 * * * * * * * 164 8 197 9 131 12 206 10 174
01:45 * * * * * * * 146 6 188 16 150 15 216 12 175
02:00 * * * * * * * 180 9 220 14 164 15 162 13 182
02:15 * * * * * * * 159 6 208 5 134 16 150 9 163
02:30 * * * * * * * 152 9 234 11 124 8 128 9 160
02:45 * * * * * * * 162 7 256 7 174 5 162 6 188
03:00 * * * * * * * 168 4 230 7 186 6 132 6 179
03:15 * * * * * * * 194 8 234 4 161 9 116 7 176
03:30 * * * * * * * 244 6 252 5 194 9 132 7 206
03:45 * * * * * * * 240 4 269 3 179 10 106 6 198
04:00 * * * * * * * 265 2 262 6 211 5 125 4 216
04:15 * * * * * * * 254 4 259 4 172 3 110 4 199
04:30 * * * * * * * 276 6 291 2 150 5 102 4 205
04:45 * * * * * * * 289 10 300 5 141 5 120 7 212
05:00 * * * * * * * 282 2 262 10 164 4 138 5 212
05:15 * * * * * * * 252 14 292 4 131 1 146 6 205
05:30 * * * * * * * 302 15 294 9 88 5 101 10 196
05:45 * * * * * * * 271 18 263 12 106 5 67 12 177
06:00 * * * * * * * 251 23 211 16 118 13 78 17 164
06:15 * * * * * * * 244 30 246 16 106 6 108 17 176
06:30 * * * * * * * 216 39 239 18 126 14 78 24 165
06:45 * * * * * * * 160 64 182 28 112 27 86 40 135
07:00 * * * * * * * 137 76 206 32 112 33 78 47 133
07:15 * * * * * * 92 128 106 178 40 100 82 82 80 122
07:30 * * * * * * 108 158 124 124 52 100 50 94 84 119
07:45 * * * * * * 132 156 133 94 67 112 44 76 94 110
08:00 * * * * * * 116 122 121 94 56 108 33 84 82 102
08:15 * * * * * * 102 112 116 104 68 90 63 68 87 94
08:30 * * * * * * 114 108 169 87 72 94 41 60 99 87
08:45 * * * * * * 168 104 166 79 97 89 51 68 120 85
09:00 * * * * * * 138 77 134 82 111 67 82 72 116 74
09:15 * * * * * * 140 68 132 69 110 70 135 69 129 69
09:30 * * * * * * 146 92 144 72 117 71 105 52 128 72
09:45 * * * * * * 156 77 146 72 134 57 109 48 136 64
10:00 * * * * * * 142 74 140 64 128 67 88 41 124 62
10:15 * * * * * * 138 55 156 44 128 60 98 31 130 48
10:30 * * * * * * 160 41 128 38 125 55 128 47 135 45
10:45 * * * * * * 138 57 136 50 162 44 118 28 138 45
11:00 * * * * * * 151 31 134 48 124 46 116 28 131 38
11:15 * * * * * * 138 20 144 55 164 38 156 30 150 36
11:30 * * * * * * 164 20 166 38 156 32 202 23 172 28
11:45 * * * * * * 162 30 160 30 159 20 138 19 155 25
Total 0 0 0 0 0 0 2605 7506 3110 7993 2439 5604 2189 4787 2682 6475

Day
Total 0 0 0 10111 11103 8043 6976 9157

% Splits 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 25.8% 74.2% 28.0% 72.0% 30.3% 69.7% 31.4% 68.6% 29.3% 70.7%
 

Peak       11:00 04:45 11:00 04:45 10:45 03:30 11:00 01:15 11:00 04:30
Vol.       615 1125 604 1148 606 756 612 752 608 834

P.H.F.       0.938 0.931 0.910 0.957 0.924 0.896 0.757 0.870 0.884 0.983
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LAWRENCESB_VOL
~ 550' south of Langford Road

 
 
 
 

 
Start 21-Jun-10 Tue Wed Thu Fri Sat Sun Average  Day
Time A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M.

12:00 15 160 19 189 17 169 24 208 30 152 35 167 29 163 24 173
12:15 14 149 4 157 15 155 18 204 20 180 36 180 22 173 18 171
12:30 15 128 9 191 10 164 6 188 11 173 14 184 13 183 11 173
12:45 10 175 12 176 14 163 10 206 18 190 20 163 21 216 15 184
01:00 6 140 9 139 12 136 5 191 12 175 23 179 16 178 12 163
01:15 7 116 13 162 11 143 12 190 8 142 12 153 18 153 12 151
01:30 3 133 9 174 3 153 7 206 12 179 11 161 12 148 8 165
01:45 4 176 1 162 3 148 3 167 8 207 13 174 19 142 7 168
02:00 7 142 7 157 8 136 3 154 8 186 14 178 7 154 8 158
02:15 8 158 4 168 5 161 4 146 7 206 10 179 10 154 7 167
02:30 6 154 6 156 7 155 3 160 10 211 10 202 8 148 7 169
02:45 6 173 3 170 7 166 8 161 8 225 12 213 6 142 7 179
03:00 4 176 6 171 3 141 7 167 6 211 7 203 7 146 6 174
03:15 0 176 3 186 2 185 2 147 5 296 3 213 5 151 3 193
03:30 1 182 1 220 4 187 3 194 3 268 7 169 6 117 4 191
03:45 5 200 3 187 2 220 5 239 5 274 3 129 4 135 4 198
04:00 2 226 1 209 2 214 4 241 7 314 1 140 6 133 3 211
04:15 3 196 3 216 3 226 4 195 9 256 1 135 3 137 4 194
04:30 1 232 5 273 5 253 5 247 9 231 3 135 1 133 4 215
04:45 11 248 11 241 6 288 12 225 14 278 12 121 7 149 10 221
05:00 6 262 6 292 4 220 6 251 8 240 6 153 4 185 6 229
05:15 10 248 7 260 8 273 7 259 18 289 9 156 7 143 9 233
05:30 14 276 21 271 15 308 23 356 20 231 10 128 10 106 16 239
05:45 30 189 22 248 23 238 17 369 39 237 13 111 10 89 22 212
06:00 20 204 21 272 23 263 26 371 35 223 14 118 10 110 21 223
06:15 46 156 47 230 43 221 47 335 57 200 20 116 19 96 40 193
06:30 38 156 52 243 49 201 35 290 57 193 59 113 21 95 44 184
06:45 66 139 79 202 61 140 60 300 79 156 47 110 38 121 61 167
07:00 76 115 68 188 67 163 78 288 96 187 61 108 69 85 74 162
07:15 73 131 98 149 89 126 75 234 120 131 62 101 95 94 87 138
07:30 124 130 104 120 118 139 103 185 104 145 61 93 50 83 95 128
07:45 125 127 128 104 142 114 126 240 142 131 81 97 64 70 115 126
08:00 116 99 116 108 117 107 100 252 121 120 95 91 61 87 104 123
08:15 102 96 109 96 131 111 123 163 157 108 99 81 61 81 112 105
08:30 124 103 131 83 151 92 159 130 146 111 93 71 56 73 123 95
08:45 153 62 146 77 163 92 165 133 158 86 106 105 87 77 140 90
09:00 128 60 121 67 141 93 143 124 146 96 119 65 105 73 129 83
09:15 110 74 119 63 137 90 129 124 171 84 137 72 138 59 134 81
09:30 122 65 119 59 119 65 126 120 148 68 140 71 85 39 123 70
09:45 133 66 150 64 134 62 138 88 159 93 147 61 125 44 141 68
10:00 116 45 114 58 145 59 125 87 144 71 129 68 92 44 124 62
10:15 118 56 99 57 132 35 134 52 167 73 160 49 106 40 131 52
10:30 159 41 127 43 132 49 145 73 174 55 162 69 125 33 146 52
10:45 122 36 134 38 142 40 143 71 168 58 152 38 118 32 140 45
11:00 112 16 127 39 121 28 114 53 169 49 171 53 154 33 138 39
11:15 141 23 137 27 125 25 138 48 170 37 161 42 199 25 153 32
11:30 146 16 131 20 137 28 147 36 174 42 139 33 188 18 152 28
11:45 142 11 137 17 149 24 177 30 176 42 154 37 168 19 158 26
Total 2800 6442 2799 7199 2957 6969 2954 8898 3533 7910 2854 5788 2485 5109 2912 6903

Day
Total 9242 9998 9926 11852 11443 8642 7594 9815

% Splits 30.3% 69.7% 28.0% 72.0% 29.8% 70.2% 24.9% 75.1% 30.9% 69.1% 33.0% 67.0% 32.7% 67.3% 29.7% 70.3%
 

Peak 11:00 04:45 11:00 05:00 08:30 04:45 08:30 05:30 11:00 03:15 10:30 02:30 11:00 00:15 11:00 04:45
Vol. 541 1034 532 1071 592 1089 596 1431 689 1152 646 831 709 750 601 922

P.H.F. 0.926 0.937 0.971 0.917 0.908 0.884 0.903 0.964 0.979 0.917 0.944 0.975 0.891 0.868 0.951 0.964
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LAWRENCESB_VOL
~ 550' south of Langford Road

 
 
 
 

 
Start 28-Jun-10 Tue Wed Thu Fri Sat Sun Average  Day
Time A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M. A.M. P.M.

12:00 16 163 22 * * * * * * * * * * * 19 163
12:15 11 161 17 * * * * * * * * * * * 14 161
12:30 12 149 5 * * * * * * * * * * * 8 149
12:45 14 143 6 * * * * * * * * * * * 10 143
01:00 11 138 10 * * * * * * * * * * * 10 138
01:15 5 169 7 * * * * * * * * * * * 6 169
01:30 10 151 8 * * * * * * * * * * * 9 151
01:45 6 155 8 * * * * * * * * * * * 7 155
02:00 0 150 5 * * * * * * * * * * * 2 150
02:15 4 159 4 * * * * * * * * * * * 4 159
02:30 6 186 4 * * * * * * * * * * * 5 186
02:45 5 172 2 * * * * * * * * * * * 4 172
03:00 4 188 6 * * * * * * * * * * * 5 188
03:15 4 191 1 * * * * * * * * * * * 2 191
03:30 6 175 1 * * * * * * * * * * * 4 175
03:45 3 242 1 * * * * * * * * * * * 2 242
04:00 6 258 6 * * * * * * * * * * * 6 258
04:15 1 220 2 * * * * * * * * * * * 2 220
04:30 1 224 3 * * * * * * * * * * * 2 224
04:45 7 204 10 * * * * * * * * * * * 8 204
05:00 10 227 7 * * * * * * * * * * * 8 227
05:15 9 269 11 * * * * * * * * * * * 10 269
05:30 19 248 14 * * * * * * * * * * * 16 248
05:45 24 232 25 * * * * * * * * * * * 24 232
06:00 25 177 25 * * * * * * * * * * * 25 177
06:15 58 160 * * * * * * * * * * * * 58 160
06:30 60 159 * * * * * * * * * * * * 60 159
06:45 80 143 * * * * * * * * * * * * 80 143
07:00 67 124 * * * * * * * * * * * * 67 124
07:15 109 125 * * * * * * * * * * * * 109 125
07:30 123 126 * * * * * * * * * * * * 123 126
07:45 133 102 * * * * * * * * * * * * 133 102
08:00 94 101 * * * * * * * * * * * * 94 101
08:15 119 91 * * * * * * * * * * * * 119 91
08:30 138 123 * * * * * * * * * * * * 138 123
08:45 141 84 * * * * * * * * * * * * 141 84
09:00 164 72 * * * * * * * * * * * * 164 72
09:15 118 74 * * * * * * * * * * * * 118 74
09:30 141 75 * * * * * * * * * * * * 141 75
09:45 141 47 * * * * * * * * * * * * 141 47
10:00 139 53 * * * * * * * * * * * * 139 53
10:15 116 46 * * * * * * * * * * * * 116 46
10:30 163 38 * * * * * * * * * * * * 163 38
10:45 145 28 * * * * * * * * * * * * 145 28
11:00 141 27 * * * * * * * * * * * * 141 27
11:15 170 30 * * * * * * * * * * * * 170 30
11:30 169 24 * * * * * * * * * * * * 169 24
11:45 149 16 * * * * * * * * * * * * 149 16
Total 3097 6619 210 0 0 0 0 0 0 0 0 0 0 0 3090 6619

Day
Total 9716 210 0 0 0 0 0 9709

% Splits 31.9% 68.1% 100.0
% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 31.8% 68.2%

 
Peak 11:00 05:00 05:15            11:00 05:00

Vol. 629 976 75            629 976
P.H.F. 0.925 0.907 0.750            0.925 0.907

  
ADT ADT 8,841 AADT 8,841



D – Crash Data & Analysis:





301 Lindenwood Drive | Suite 130 | Malvern, PA 19355 
  Phone (610) 407 9700 | Fax: 610-407-9600 | www.orth-rodgers.com

CRASH ANALYSIS REPORT 
for Roadways in Vicinity of MARPLE ASSOCIATES 

West Chester Pike (S.R. 0003) between Edgewood Road and Robinson Avenue 
&

Lawrence Road (S.R. 1020) between Hillside Lane and Brighton Village Road 

MARPLE and HAVERFORD TOWNSHIPS 
DELAWARE COUNTY, PA 

Prepared for 

Pennsylvania Department of Transportation 
7000 Geerdes Boulevard 

King of Prussia, PA 19406-1525 

September 2010
ORA Job No. 1984052 

IMPORTANT: This traffic engineering and safety study is confidential 
pursuant to 75 Pa. C.S. §3754 and 23 U.S.C. §409 and may not be 
disclosed or used in litigation without written permission from PennDOT.





CRASH DATA SUMMARY 

Orth-Rodgers & Associates, Inc. (ORA) has prepared a crash analysis in conjunction with the 
Traffic Impact Study for the proposed Marple Associates development on West Chester Pike at  
I-476. Specifically, ORA reviewed intersection and midblock collisions along West Chester Pike 
(S.R. 0003) between Edgewood Road and Robinson Avenue and on Lawrence Road (S.R. 1020) 
between Hillside Lane/Canterbury Drive and Brighton Village Road in Marple Township, 
Delaware County, Pennsylvania.

Below please find a summary of the findings. 

Crash data along the study area roadways was obtained for calendar years 2005 to 2009 from the 
PennDOT Bureau of Highway Safety and Traffic Engineering (BHSTE) Crash Records System.  
PennDOT defines a crash as a motor vehicle collision that involves a fatality, an injury, or 
requires towing of one or more vehicles.  The crash system includes data from those “reportable” 
incidents.  Review of the data revealed that a total of 142 reported motor vehicle collisions 
occurred within the five-year analysis period.  One-hundred eight crashes (76%) occurred at 
intersections, and 34 collisions (24%) occurred at midblock locations. Pedestrians were involved 
in four of the 142 crashes, and there were no fatalities.  The crash data was examined to 
determine trends for the study roadways. 

As previously noted, a total of one-hundred forty-two (142) reportable crashes occurred within 
the five-year analysis period.  Eighty-three collisions (58%) occurred during daylight conditions, 
fifty-two crashes (37%) occurred while the street lights were on, and the remaining seven 
crashes (5%) occurred at dawn, dusk, or under unknown lighting conditions.  One hundred ten 
crashes (78%) were on dry road surfaces, 29 crashes (20%) were on wet road surfaces, and three 
crashes (2%) occurred under slushy and icy road surface conditions. Sixty-eight (48%) of the 
collisions were rear-end crashes, 36 crashes (25%) were angle crashes, 19 crashes (13%) 
involved vehicles hitting a fixed object, eight crashes (5%) were sideswipe collisions, five head-
on collisions (4%), four (3%) pedestrian collisions, two crashes (2%) whose collision type was 
unknown.

Evaluation of the data indicated that the following locations had more than five reported crashes 
within the five-year analysis period): 

� West Chester Pike (S.R. 0003) & Old West Chester Pike (S.R. 1033)

 Seven crashes occurred at the signalized intersection of West Chester Pike and Old West 
Chester Pike during the study years. Four of the collisions were rear end crashes, and two 
crashes involved vehicles hitting a pedestrian.  Both of the pedestrian crashes occurred in the 
rain with wet road surface conditions.



� West Chester Pike (S.R. 0003) & North Lawrence Road (S.R. 1016)

Thirty-four motored vehicle collisions occurred at the signalized T-intersection of West 
Chester Pike (S.R. 0003) and Lawrence Road (S.R. 1016) within the analysis period.  Fifteen 
of the thirty-four collisions (44%) occurred under evening conditions with the street lights on. 
Collision types included fourteen (41%) angle collision, fifteen (44%) rear end crashes, two 
head-on collisions (6%), and two crashes (6%) involving a vehicle hitting a fixed object, and 
one sideswipe (3%). As with the other Lawrence Road intersection, a number of crashes were 
attributed to red light running.  Specifically, thirteen out of twenty-seven crashes (48%) had 
red light running as either a top or secondary contributing factor to the crash. Other 
contributing factors included driver distraction and improper driving actions. 

� West Chester Pike (S.R. 0003) & South Lawrence Road (S.R. 1020)

Nineteen reportable motor vehicle crashes occurred at the signalized T-intersection of West 
Chester Pike (S.R. 0003) and Lawrence Road (S.R. 1020).  Twelve of the nineteen crashes 
occurred during daylight conditions.  Eleven crashes (58%) involved vehicles being rear-
ended, six (32%) were angle crashes, and two (10%) crashes involved vehicles hitting a fixed 
object. Six (32%) of the crashes were attributed to red light running.  Tailgating, sudden 
slowing/stopping, and driving too fast for conditions were the other key contributing factors. 

� West Chester Pike & I-476 NB Off Ramp Intersection

  Eleven reported motor vehicle collisions occurred at the intersection of West Chester Pike and 
the I-476 northbound off ramp during the study period.  Six of the eleven crashes occurred 
with the street lights on.  The collision types include: five angle crashes (46%), two head-on 
collisions (18%), two rear end collisions (18%), and two collisions (18%) involving a vehicle 
hitting a fixed object.  Red light running was the key contributing factor in six (55%) of the 
eleven crashes. The remaining crashes were the result of improper driving actions and 
speeding.  Nine of the eleven crashes occurred either at dusk or when the street lights were 
turned on.

� West Chester Pike & I-476 SB On-Off Ramps Intersection

 Four crashes occurred at this intersection, and one occurred within 170 feet of the intersection 
within the analysis period.  There were specifically three rear-end crashes, one angle collision, 
and one crash that involved hitting a deer.  The angle crash occurred as a result of red light 
running, and the remaining crashes appear to be the result of improper driving actions. 

� West Chester Pike (S.R. 0003) & New Ardmore Avenue

A total of nine reportable crashes occurred at the four-way signalized intersection of West 
Chester Pike (S.R. 0003) and New Ardmore Avenue during the study period.  Five of the 
crashes occurred during daylight conditions, and four crashes occurred while the street lights



were on.  Four rear-end collisions, three angle crashes, one collision involving a vehicle 
hitting a fixed object, and one opposite direction sideswipe occurred within the analysis 
period.  Driver distraction, tailgating, and sudden slowing/stopping were driving factors 
contributing to these collisions.  One of the nine crashes was attributed to red light running. 

� Lawrence Road (S.R. 1020) & Sussex Boulevard

Six recorded collisions occurred at the four-way signalized intersection of Lawrence Road 
(S.R. 1020) and Sussex Boulevard within the analysis period.  Four of the crashes occurred 
during daylight hours, and two crashes occurred with the street lights on. The types of 
collisions included three angle crashes, one rear-end collision, one same direction sideswipe, 
and on head-on collision.  Improper/careless turning and driving actions contributed to five 
of the six collisions. 

� Lawrence Road (S.R. 1020) & Hillside Lane/Canterbury Drive

There were five recorded crashes at this four-way unsignalized intersection located 
approximately 1,350 feet south of Sussex Boulevard within the five-year analysis period.  
The types of collisions included two rear-end crashes, two angle crashes, and one opposite 
direction sideswipe.  Driving actions varied from driver distraction, to improper/careless 
turning, to driving too fast for conditions and proceeding without clearance.  No specific 
patterns to the crashes were identified at this location. 

A crash summary for the combined study area is provided in table format on the following page.   



Table – Crash Data Summary:
West Chester Pike (S.R. 0003) between Edgewood Road and Robinson Avenue  

&
Lawrence Road (S.R. 1020) between Hillside Lane and Brighton Village Road 

YEAR Total COLLISION TYPE Total 
2006 35 Rear-End 68
2009 31 Angle 36
2008 27 Hit Fixed Object 19
2007 25 Same Direction Sideswipe 5
2005 24 Head-On 5
Grand Total 142 Pedestrian 4

Opposite Direction Sideswipe 3
Non-collision 1

ILLUMINATION Total Unknown 1
Daylight 83 Grand Total 142
Street Lights 52
Dusk 4 
Dawn 2 SEVERITY Total 
Unknown Lighting 1 Property Damage Only 59
Grand Total 142 Unknown Severity 36

Minor Injury 34
Moderate Injury 12

ROAD SURFACE Total Major Injury 1
Dry 110 Grand Total 142
Wet 29 
Slush 2 
Ice 1 DRIVING ACTIONS Total 
Grand Total 142 Driver Distraction 30

Other Improper Driving Actions 24
Running Red Light 24

WEATHER Total Too Fast For Conditions 11
Clear 116 Affected by Physical Conditions 10
Rain 25 Improper/Careless Turn 10
Snow 1 No Contributing Action 9
Grand Total 142 Tailgating 9

Sudden Slowing/Stopping 8
Proceed without Clearance 2
Careless Pass or Lane Change 1
Improper Exit from Highway 1
Driver Inexperienced 1
Over/Under Compensate Curve 
Speeding 1
Making Illegal U-Turn 1
Grand Total 142



E – Planned Development 

Information:





As described below, three other new developments are being planned in the vicinity of 
the proposed Marple Associates site.

o A new “Outpatient Center” operated by Crozer Keystone is proposed to be 
constructed on South Lawrence Road at the site currently occupied by the Pathmark 
supermarket.  The proposed new “Outpatient Center” will provide a total of about 
38,000 SF of floor space in a two-story building.  Access to the site will be using the 
existing signalized intersection of Pathmark Drive.  The proposed opening year is 
2012.  Trip generation information from a draft study conducted by Orth-Rodgers & 
Assoc. is attached and the trip distribution of this development is illustrated in Figure 
E1.  Since the Pathmark supermarket is scheduled to close in October 2010, the 
existing trips generated by Pathmark should be discounted from the future traffic 
volumes.  However, the discount, as illustrated in Figure E2, was only applied to the 
PM peak hour that was counted in January 2010, since the Saturday counts were 
conducted in September after the announced closing of the store. 

o The Havertown YMCA is proposed to be built on Eagle Road at N. Lawrence Road 
in Haverford Township.  The proposed opening year is 2012.  Information for the 
intersection of West Chester Pike and N. Lawrence Road provided by McMahon 
Associates, the traffic engineer for this development, is attached.  No adjustment 
was made to traffic volumes since the projected YMCA volume through the 
intersection is low and would be further dispersed through the study area, ORA’s PM 
existing counts are significantly higher than McMahon Associates’, and no Saturday 
information was provided. 

o There is one other potential development at the former Gamma Swim Club property 
located within the residential area north of West Chester Pike and between 
Brookthorpe Avenue and the I-476 southbound off ramp right of way.  This property 
has been proposed for development with a 52,000 sq. ft. synagogue.  The proposed 
development is going through the Marple Township review process.  Access to the 
synagogue from the west on West Chester Pike would be via the signalized 
intersection of New Ardmore Avenue; access from the east would be via Mather 
Avenue.  It is expected that the peak hour new trips generated by this development 
will be minor and no other information about this development is attached. 
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1

Adrienne Eiss

From: Koza, Sandy [sandy.koza@mcmtrans.com]
Sent: Monday, October 04, 2010 4:17 PM
To: Adrienne Eiss
Cc: Walsh, Jennifer
Subject: Havertown YMCA
Attachments: Trip Asgmt.pdf; ExVolumes.pdf

Adrienne,�
�
Attached�are�the�existing�2010�volumes�that�we�have�at�the�West�Chester�Pike/Lawrence�Road�intersection�along�with�
the�preliminary�trip�generation�and�assignment,�which�could�be�modified�depending�upon�the�final�size�of�the�YMCA.��If�
you�have�any�questions,�please�feel�free�to�contact�myself�or�Jennifer�Walsh.�
Thanks.�
�
�
Sandy�Koza,�P.E.
Project�Manager

McMahon�Associates,�Inc.
425�Commerce�Drive,�Suite�200
Fort�Washington,�Pennsylvania�19034
p:�215.283.9444�x�225
f:��215.283.9445
sandy.koza@mcmtrans.com

���New�England��|��Mid�Atlantic��|��Florida�

Important notice to recipients: 
Copies of documents that may be relied upon by you are limited to the printed copies (also known as 'hard copies') that are signed and sealed by the Engineer 
and/or Land Surveyor. Files in electronic formats, or other types of information furnished by the Engineer and/or Land Surveyor to you such as text, data or 
graphics are for your convenience only. Any conclusions or information obtained or derived from such electronic files will be at the user's sole risk. When 
transferring documents in electronic formats, the Engineer and/or Land Surveyor makes no representation as to long-term compatibility, usability, or readability of 
the documents resulting from the use of software application packages, operating systems or computer hardware differing from those used by McMahon 
Associates, Inc. at the beginning of the project.



McMahon YMCA Study





F – Trip Generation Worksheets:
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301 Lindenwood Drive, Suite 130 | Malvern PA 19355 
Phone 610.407.9700 | Fax 610.407.9600�

MEMORANDUM�
�
TO:��� ���Mahmood�Shehata�
�
FROM:�����Adrienne�Eiss�

� �
RE:� ��HOP�Application�No.�PRE689�
����������������Marple�Associates�Site�
����������������Traffic�Log�No.�D09�039XP�
����������������Marple�Township,�Delaware�County�
�
���������������Diversion�of�Public�Traffic�to�Langford�Run�Road�

� ���
DATE:� �February�9,�2010�
�

�

On� February� 4� we� discussed� ORA’s� calculation� of� the� number� of� trips� that� could� potentially�
divert� to� Langford� Run� Road,� based� solely� on� origin� and� destination.� That� calculation,� of�
“Maximum�Diversion”,�was�deemed�acceptable.��The�remaining�question�is�how�many�of�those�
motorists�will�actually�divert�to�Langford�Run�Road.����

This�memo�responds�to�your�request�for�documentation�to�back�up�the�assumption�of�diversion.�

Our� initial� estimate�was� that� 67%� of� the�motorists� whose� trip� O�D� could� be� served� by� using�
Langford�Run�Road�will�actually�divert�to�Langford�Run�Road.��That�judgment�was�based�on�the�
much�shorter�distance�and�4�fewer�traffic�signals�on�the�diversion�route.�

We� have� now� performed� travel� time� estimates� for� both� the� existing� route� and� the� diversion�
route,���for�the�eastbound�and�westbound�directions,�in�the�AM�and�PM�peak�hours.��Summary�
tables�for�the�AM�peak�hour�and�for�the�PM�peak�hour�are�attached�comparing�the�travel�times�
of�the�two�routes.��The�source/assumptions�are�noted,�and�references�to�where�the�travel�time�
is�found�in�the�attached�backup�analysis�are�provided.��

For� the�existing� route�on�West�Chester�Pike,� travel� time� is� from�SimTraffic� runs� (average�of�5�
runs)�based�on�Synchro�model�for�year�2012�projected�traffic.��The�Existing�Conditions�Synchro�
model�was�first�corrected�based�on�the�comments�in�your�review�letter�of�January�5,�2010.��The�
year�2012�traffic�projections�were�updated�based�on�approved�development�trip�generation�and�
distribution,�background�growth�rate,�etc.����For�‘Diverted’�non�development�traffic,�the�Synchro�
model�used�a�starting�assumption�of�50%�of�the�motorists�whose�trip�O�D�could�be�served�using�
Langford�Run�Road.���

The�Year�2012�‘Build’�Synchro�model�used�the�same�lane�configuration�as�previously�submitted.��
While� the� lane�configuration�may�be� further� refined�as�we�complete� the�POA�and�TIS�studies,�



Meeting�Minutes�
HOP�Appl.�No.�PRE689�–�SR�0003�(West�Chester�Pike)�
January�12,�2010�
Page�2�of�2�
�
�
the�model� is� adequate� for� the� limited� purpose� of� comparing� the� travel� times� of� the� Existing�
Route�and�the�Diversion�Route.����

For� the�existing� route� segment�on� Lawrence�Road,�we�used� travel� time�at� the�45�mph� speed�
limit�to�cover�the�distance�between�West�Chester�Pike�and�Langford�Run�Road,�plus�delay�at�the�
Pathmark�signal.���Delay�at�the�Pathmark�signal�was�from�HCS�using�the�Lawrence�Road�volumes�
projected� from� the� Lawrence�Road/�West�Chester�Pike� intersection�and�maximum�side� street�
and�left�turn�signal�time.��For�the�westbound�direction,�the�travel�time�on�Lawrence�Road�also�
includes�the�signal�delay�exiting�northbound�Lawrence�Road�to�West�Chester�Pike.�

For� the� diversion� route,� the� travel� time� on� the� segment� of�West� Chester� Pike� between� New�
Ardmore� Avenue� and� Langford� Run� Road� is� from� the� SimTraffic� runs.� � The� travel� time� on�
Langford�Run�Road�is�based�on�the�distance�at�speed�of�30�mph.��The�delay�at�the�unsignalized�
intersection� of� Langford� Run� Road� and� Lawrence� Road� is� from� HCS.� � For� the� westbound�
direction,� the�delay�exiting�Langford�Run�Road�to�West�Chester�Pike�at� the�new�signal� is� from�
Synchro�HCS�report.�

RESULTS:�

The�diversion�route�is�about�0.35�mile�shorter�than�the�existing�route.�

The�Eastbound�travel�time�on�the�diversion�route�is�42�seconds�(33%)�shorter�in�the�AM�and�133�
seconds�(50%)�shorter�in�the�PM�than�the�route�using�West�Chester�Pike�to�Lawrence�Road.�

The�Westbound�travel�time�on�the�diversion�route�is�36�seconds�(24%)�shorter�in�the�AM�and�39�
seconds�(20%)��shorter�in�the�PM�than�the�route�using�Lawrence�Road�to�West�Chester�Pike.�
�
These�results,�using�a�50%�diversion,�indicate�that�the�initial�assumption�of�67%�diversion�is�not�
unreasonable.�� �We�judge�that�regular�commuters�(and�anyone�navigating�by�GPS)�will�use�the�
diversion�route;�infrequent�travelers�will�tend�to�stay�on�the�main�roads.�
�
The�approval�of�the�diversion�percentage�is�the�last�remaining�item�before�we�can�proceed�with�
future�traffic�analysis.��Therefore�your�prompt�review�is�appreciated.��Please�call�me�to�discuss.��
Thanks�very�much.� � � � � � �
� � � � � � ORTH�RODGERS�&�ASSOCIATES,�INC.�
�
�
� � � � � � ADRIENNE�EISS,�PTP�
� � � � � � Senior�Project�Manager�
Cc:� H.�Richard�Orth�

Fran�Hanney�
Susan�LaPenta�
Andrew�Hartline�
John�Nawn 
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1

Adrienne Eiss

From: Shehata, Mahmood [MShehata@mccormicktaylor.com]
Sent: Friday, February 12, 2010 11:52 AM
To: Adrienne Eiss
Subject: RE: Marple Associates

Adrienne: 

Thank you for sending us this documentation.  Based on this material, the percentage of diverted trips appears 
reasonable.  As a reminder, if the analysis and/or simulation results vary widely from these materials, the diverted 
percentage may have to be recalculated.  Otherwise, I concur. 

Thanks, 
Mahmood  

Mahmood Shehata, P.E., PTOE�
Project Engineer�
McCormick Taylor, Inc.
�

From: Adrienne Eiss [mailto:aeiss@orth-rodgers.com]
Sent: Thursday, February 11, 2010 11:21 AM 
To: Shehata, Mahmood 
Subject: Marple Associates
�
Mahmood,�
�
Attached�please�find�documentation�for�relative�travel�times���on���west�Chester�Pike/Lawrence�Road��vs��a�diversion�
route�on�Langford�Run�Road,��as�a�basis�for�estimating�the�percent�of�trips�that�would�divert�to�Langford�Run�Road.�
�
I�am�in�the�office�today�so�you�can�reach�me�at�610�407�9700��ext�12�
�
Adrienne�
�

Adrienne Eiss, PTP 
Senior Project Manager 
Orth-Rodgers & Associates, Inc. 
301 Lindenwood Drive, Suite 130 
Malvern, PA 19355 
Phone: (610) 407-9700 Ext. 12 
Fax:  (610) 407-9600 
aeiss@orth-rodgers.com
�
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I – Synchro Calibration Memo:





 
 
 

301 Lindenwood Drive | Suite 130 | Malvern, PA 19355 | www.orth-rodgers.com | Phone 610.407.9700 | 
Fax 610.407.9600 

MEMORANDUM 

TO:   

FROM:  Adrienne Eiss 

RE: Marple Township, Delaware County 
SR 0003 (West Chester Pike at I-476) 
Marple Associates site 
Traffic Log No. D09-039XP 

DATE: September 19, 2010 

__________________________________________________________________________

This memo is to address the comment 4.e in PennDOT’s POA Application Reviewing 
Letter dated June 7, 2010 which states that: 

“The Synchro model should be calibrated to the field observed travel time, using the Synchro 
Arterial Travel Time output.  There may be some Synchro only parameters, such as the Lost 
Time Adjustment factor, that may need to be adjusted to match the existing travel times.” 

This letter describes the procedure on calibrating the Synchro model for existing conditions 
using the corridor travel time runs along West Chester Pike. 

Synchro Arterial Travel Time

Synchro arterial travel time is composed of two elements, arterial running time and 
signal delays.  Arterial running time is calculated by dividing the arterial length by the 
arterial free-flow speed and the signal delay is determined by intersection traffic volumes and 
the intersection capacity.  The sum of the arterial running time and the signal delays is the 
arterial travel time in Synchro.   

The arterial free-flow speed can be observed and measured in the field.  The 
intersection capacity is determined mainly by the intersection configuration, signal timings, 
traffic pattern and composition, and drivers’ characteristics.  With most of these parameters 
obtained from field measurements or official PennDOT plans, the most relevant parameters 
in Synchro that can affect the calculation of an intersection capacity are “Ideal Saturation 
Flow Rate” and “Lost Time Adjustment”.  In general, the “Ideal Saturation Flow Rate” 
brings more significant impact in capacity calculation than the “Lost Time Adjustment”.  The 
calibration process is to find out the proper values of these parameters so that the calculated 
results in Synchro can match what was illustrated by the measurements conducted in the field. 
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Field Travel Time Runs

 Field travel time runs were conducted along West Chester Pike between the 
intersection of New Ardmore Avenue and the intersection of North Lawrence Road during 
evening hours on Thursday, January 28, 2010.  A total of eight runs were recorded for each 
direction and the detailed results are attached in the end of this letter.  On average of eight 
runs, it takes 203 seconds to travel eastbound from New Ardmore Avenue to North Lawrence 
Road on West Chester Pike and it takes 137 seconds to travel the opposite direction.  Besides 
corridor travel time, vehicle travel speed was observed during the runs.  It is believed that the 
posted speed limit 45 mph represents the current prevailing free-flow speed on West Chester 
Pike and therefore is being set as such accordingly in the existing Synchro models. 

Calibration

 The existing base model was set up on top of a scaled aerial map to make sure the 
network geometry, e.g. the distance between intersections, is correct.  In addition, the lane 
geometry parameters, measured either in the field or from a scaled aerial map, were input 
properly.  These parameters include the number of lanes, storage length of turn lanes, and 
lane widths.  Signal plans provided by PennDOT District 6 were used to obtain the signalized 
intersections’ phasing, timing, coordination information, detector type and locations, as well 
as grades.  Evening peak hour intersection traffic volume data counted back in March and 
April 2009 were in input and balanced.  With all other parameters set to default values, the 
preliminary results of Aerial Travel Time during evening peak hour from Synchro were 
obtained and compared to the field results in the following tables. 

Table�1�–�Travel�Time�Comparison:�Field�Run�vs.�Synchro�w/�Default�Values�
Evening�Eastbound�Travel�Time�Runs�on�West�Chester�Pike�(seconds)�

�

From�
New�

Ardmore�Ave�
I�476�SB�Off�

Ramp�
I�476�NB�Off�

Ramp�
S.�Lawrence�

Rd�

To�
I�476�SB�Off�

Ramp�
I�476�NB�Off�

Ramp�
S.�Lawrence�

Rd�
N.�Lawrence�

Rd�

Total�

Field�Run�
(Avg.)�

56� 62� 49� 36� 203�

Synchro�
Output�

65� 30� 138� 24� 257�
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Table�2�–�Travel�Time�Comparison:�Field�Run�vs.�Synchro�w/�Default�Values�
Evening�Westbound�Travel�Time�Runs�on�West�Chester�Pike�(seconds)�

�

From�
N.�Lawrence�

Rd�
S.�Lawrence�

Rd�
I�476�NB�Off�

Ramp�
I�476�SB�Off�

Ramp�

To�
S.�Lawrence�

Rd�
I�476�NB�Off�

Ramp�
I�476�SB�Off�

Ramp�
New�

Ardmore�Ave�

Total�

Field�Run�
(Avg.)�

17� 58� 32� 30� 137�

Synchro�
Output�

40� 51� 37� 51� 179�

The comparisons above show that the overall Synchro calculated travel time results are about 
30 percent higher than the average travel time measured in the field.   

For the eastbound direction, the biggest discrepancy occurs in the segment between I-
476 Northbound Off Ramp and South Lawrence Road.  A closer look at the intersection of 
South Lawrence Road reveals that the Synchro-calculated signal delay for the eastbound 
movement is 124 seconds.  Compared to the field measured delay, the calculated signal delay 
seems to be high and the capacity for that approach should be increased.  Therefore, the 
“Ideal Saturation Flow Rate” for the eastbound approach was increased 10 percent from 
default value 1,900 vphpl to 2,100 vphpl.  The reasons to go with the “Ideal Saturation Flow 
Rate” instead of “Lost Time Adjustment” are because: 

o Adjusting “Ideal Saturation Flow Rate” has more impact in capacity calculation.  To 
achieve the same effect, a quite dramatic value would have to be assigned to “Lost Time 
Adjustment”.  In this case, a value of “-5” for “Lost Time Adjustment” will need to be 
used to achieve the same impact in capacity calculation, which we do not think is proper 
and realistic. 

o “Lost Time Adjustment” also illustrates the aggressiveness of the driver population on 
the corridor, which we regard somewhat as a global parameter.  If we make a change to 
this parameter at this location, similar changes should be also made to other locations in 
the network.  Since we are dealing with one movement here, “Ideal Saturation Flow 
Rate” is a better choice to adjust with. 

The calculated travel time for the segment is then reduced from 138 seconds to 89 seconds 
and the resultant overall travel time on the eastbound direction is 208 seconds which matches 
well with the average field run result of 203 seconds. 

For the westbound direction, the biggest discrepancy occurs at two segments: 
between North Lawrence Road and South Lawrence Road, and between I-476 Southbound 
Off Ramp and New Ardmore Avenue.  The average run time on these two segments are 17 
and 30 seconds.  Based on lengths of these two segments, it should take a vehicle 15 and 27 
seconds to travel through these two segments with a speed of 45 mph which is confirmed to 
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be the free-flow speed on West Chester Pike.  Comparing these numbers to the field results, 
it can be seen that minimal delays were experienced by the vehicle conducting the field runs 
at the signalized intersections of New Ardmore Avenue and at South Lawrence Road.  As 
shown in the detailed field run records attached, the field vehicle was not delayed by the 
signal at these two signalized intersections during almost all its eight runs.  In this case, the 
westbound field runs on West Chester Pike were riding on the corridor progression through 
these two segments.  However, Synchro results are more of an average delay experienced by 
all the vehicles going through the intersection and realistically the average delay at a major 
signalized intersection like these on West Chester Pike will certainly be much higher than the 
couple seconds encountered by the field vehicle.  At the both signalized intersections of New 
Ardmore Avenue and South Lawrence Road on West Chester Pike, the westbound through 
movements are calculated to be at LOS ‘C’ with about 25 seconds delay during the PM peak 
hour.  These numbers are reasonable and consistent with our field observations.  Therefore, 
with the official signal timings and intersection configurations from plans and field 
measurements input into the Synchro model, we consider the westbound direction on West 
Chester Pike is yielding realistic results and calibrated without the need of further tweaking. 

Summary and Conclusion

 During the calibration process, the Synchro-calculated travel time along West Chester 
Pike was compared to the average results of eight runs between intersection of New Ardmore 
Avenue and North Lawrence Road on both directions for the evening peak hour.  For the 
eastbound direction, the “Ideal Saturation Flow Rate” for the eastbound approach at the 
intersection of South Lawrence Road was increased 10 percent from default value 1,900 
vphpl to 2,100 vphpl.  This adjustment brings the calculated Synchro result to be very 
comparable to the average field results.  For the westbound direction,in the two segments 
where the average field run time differed significantly from the Synchro-calculated travel 
time, it is assumed that the field runs were riding on the corridor progression and that the 
Synchro-calculated results are a realistic average delay that a random driver would 
experience going through these intersections.  Therefore, no change in default values is 
proposed for the westbound direction. 

 By going through the above process, we consider the existing PM Synchro model is 
calibrated.  Since the change is made to the “Ideal Saturation Flow Rate”, this change will be 
carried over to all the other PM models only (No Build and Build) but NOT the models for 
other periods (AM and SAT). 
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Arterial Level of Service w/ Default Values                                                                 Existing PM
9/20/2010

  5/28/2009 Existing Synchro 7 -  Report
Page 1

Arterial Level of Service: EB West Chester Pike

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
S New Ardmore Ave II 45 15.5 9.3 24.8 0.14 20.7 D

II 45 27.3 37.5 64.8 0.26 14.6 E
I-476 NB Off-Ramp II 45 15.3 15.0 30.3 0.14 16.7 E
S Lawrence Rd II 45 14.2 124.0 138.2 0.13 3.4 F
N Lawrence Rd II 45 15.4 8.8 24.2 0.14 21.0 D
Old West Chester Pik II 45 14.5 40.7 55.2 0.13 8.7 F
Total II 102.2 235.3 337.5 0.95 10.1 F

Arterial Level of Service: WB West Chester Pike

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS

II 45 25.6 7.3 32.9 0.25 26.9 C
N Lawrence Rd II 45 14.5 49.1 63.6 0.13 7.5 F
S Lawrence Rd II 45 15.4 24.6 40.0 0.14 12.7 F
I-476 NB II 45 14.2 36.6 50.8 0.13 9.2 F
I-476 SB Off-Ramp II 45 15.3 21.7 37.0 0.14 13.7 E
N New Ardmore Ave II 45 27.3 23.8 51.1 0.26 18.5 D
Total II 112.3 163.1 275.4 1.05 13.8 E
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301 Lindenwood Drive | Suite 130 | Malvern, PA 19355 | www.orth-rodgers.com | Phone 610.407.9700 | Fax 
610.407.9600 

         August 26, 2010 

Mr. Francis J. Hanney 
District Traffic Services Manager 
PennDOT, Engineering District 6-0 
7000 Geerdes Boulevard 
King of Prussia, PA  19406-1525 

Re: HOP Application No. pre689 
Traffic Log No. D09-039XQ 
Marple Associates Site 
Delaware County, Marple Township 

Investigation of Alternative Control at Lawrence Road and Langford Road 

Dear Fran: 

Your review letter dated June 7, 2010 to Anthony Hamaday, Marple Township Manager, 
regarding the Point of Access Study for the above application outlined requirements for the 
traffic impact study for the project.   Comment 2.a. of the letter states: 

2.  As a reminder, the scope of the Transportation Impact Study (TIS) should be expanded to include the 
following intersections: 

a.    South Lawrence Road (SR 1020) and Langford Road. Please note that all options at this 
intersection must be fully investigated, including allowing full movement and signalization. The 
possibilities and challenges associated with this evaluation must be included in the TIS.  This 
investigation must include a conceptual design. 

We would like to resolve the issue of permitted movements and traffic control at the intersection 
of Lawrence Road and Langford Road before completing the full traffic impact study analysis. 
The site trip assignment will be altered if the intersection is signalized and left turn movements 
are permitted out of Langford Road to northbound Lawrence Road. Some trips will be shifted 
away from the West Chester Pike access.  A change in trip assignment therefore will affect 
volume at most of the West Chester Pike study intersections.

This letter includes our analysis of the South Lawrence Road/Langford Road intersection.    The 
analysis includes:

� Review to determine any other potential outlet locations for Langford Road 
� ATR count of Lawrence Road 
� Speed measurement on Lawrence Road 
� Projected intersection volumes with existing movement restriction and with full 

movement 
� Signal warrant analysis 
� Potential signal operation 
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� Projected queue lengths on Lawrence Road if signalized 
� Stopping sight distance 
� Crash history 

The analysis concludes that it may be feasible to signalize the intersection and provide all 
movements.  I would appreciate your review and comments. 

 It had been the longstanding position of PennDOT that the left turn exit from Langford Road 
should be prohibited and that the intersection remain unsignalized. That position was affirmed at 
our January 7, 2010 preliminary meeting for the project.  Marple Associates would be in favor of 
a full movement intersection.  The Township would need to be willing to apply for the signal 
permit.  At this point we have not contacted the Township with regard to this issue. 

Other Potential Outlets

The intersection of South Lawrence Road and Langford Road provides all movements except the 
left turn exit from Langford Road to northbound Lawrence Road.  Township maps and aerial 
photos were examined to determine whether there are any potential connections from Langford 
Road to another location at which the left turn exit can be provided to Lawrence Road.   

A connection to Lawrence Road to the north would involve a new bridge over I-476.  This is 
judged to be infeasible. 

To the south, the local road of Cypress Drive extends toward the Marple Associates property and 
stops at a dead end.  Cypress Drive connects with Sussex Boulevard, which is signalized at 
Lawrence Road.  However, Cypress Drive is a local residential street, and a connection that 
would add commercial traffic on this street would not be approved by the Township.   In any 
event, a routing south to  Sussex Boulevard to return north on Lawrence Road would add  over 
1,800 feet of travel distance,  so that site traffic would probably elect to travel north on Langford 
Road to the West Chester Pike site access. 

No other reasonable alternative outlets were found. 

Projected Intersection Traffic Volumes

Intersection traffic volumes were projected with development of the Marple Associates site both 
without a signal and with a signal in order to assess the warrants for signalization. 
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On weekdays under existing conditions, hourly two-way volumes on Lawrence Road at 
Langford Road typically range from 1,100 to 1,600 vehicles per hour during all hours between 
7:00 am and 6:00 pm.  ATR counts for a 10-day period in June, 2010 are attached. 

o Intersection Peak Hour Volumes without a Signal 

If the intersection of Langford Run Road and Lawrence Road remains unsignalized as in the 
existing conditions, then only the right turns will be allowed to exit from Langford Run Road.  
The future intersection traffic volumes at the opening year of 2012 consist of the existing 
volumes (background growth adjusted), public diversion trips (due to the completion of 
Langford Run Road between West Chester Pike and Lawrence Road), newly generated site 
traffic (16% of retail trips and 10% of office/residential trips), and retail pass-by trips.  For the 
retail pass-by trips coming from the northbound traffic on Lawrence Road, these trips will exit 
via the proposed driveway on West Chester Pike since the left out is prohibited on Langford Run 
Road at Lawrence Road.  The projected traffic volumes for the unsignalized intersection of 
Langford Run Road and Lawrence Road are illustrated in the figure below: 

Projected Peak Hour Volumes with Development, No Left Turn Exit 
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o Intersection Peak Hour Volumes with a Signal 

With a signal installed, the left turn out of Langford Run Road will be allowed.  Some site 
generated traffic will make this movement to travel north on Lawrence Road.  According to the 
trip distribution used in the Point of Access (POA) study dated March 29, 2010, 42 percent of 
new trips generated by the office and residential components of the development will enter 
Langford Run Road from the southbound Lawrence Road approach (the retail trips have a 
different distribution due to the retail location within the site).  Therefore, it is assumed that 42 
percent of exiting trips from the office and residential developments will be making the left turn 
out of Langford Run Road to travel north to Lawrence Road if a signal is provided.  In addition, 
the retail pass-by trips from northbound traffic on Lawrence Road will exit at the same 
intersection to continue north on Lawrence Road.  With these assumptions, the projected traffic 
volumes for a signalized intersection of Langford Run Road and Lawrence Road are illustrated 
in the figure below: 

Projected Peak Hour Volumes with Development, Left Turn Exit Permitted 

The left turning volume from Langford Road would be subtracted from the right turn volume 
exiting the West Chester Pike site access in the Point of Access Study. 
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Signal Warrant Analysis

Signal warrant analysis was conducted for the intersection following MUTCD’s guidelines. The 
warrant tables from the MUTCD are attached to this memo. 

On weekdays under existing conditions, hourly two-way volumes on Lawrence Road at 
Langford Road typically range from 1,100 to 1,600 vehicles per hour during all hours between 
7:00 am and 6:00 pm.  Lawrence Road volumes with development are high enough to meet the 
100% criteria for 2-lane major street approaches for all warrants.   However, a 70% factor 
applies, since the speed limit as well as the 85th percentile speed on the major street is 45 mph.   
A two-lane minor street approach was used (assuming separate left and right turn lanes on 
Langford Run Road).   The total volume exiting Langford Road is 179 vehicles in the AM peak 
hour and 322 vehicles in the PM peak hour.  Right turns out of Langford Road include 16% of all 
exiting trips from the 260,000 s.f. of retail.  This by itself results in over 70 trips per hour 
between 11:00 am and 7:00 pm, using hourly variation data for shopping centers from ITE’s 
“Trip Generation, 8th Edition”.   The intersection will clearly meet criteria for Warrants 1-B, 2 
and 3.

MUTCD Signal Warrant Criteria – 2 lane Minor Street 

Warrant  
Major Street 

(2 lanes) 
70% factor 

Minor Street 
(2 lanes) 

70% factor 

1 – B Eight Hour Interruption of 
Continuous Traffic 630 70 

2 Four Hour 925 80 
3 Peak Hour 1,250 100 

It is known from conducting unsignalized HCS analysis that if only the right turn exit is allowed 
from Langford Run Road, the minor street will operate acceptably as unsignalized.  If left turns 
are allowed, the unsignalized level of service will be Level F.  Therefore, the left turn volumes 
from Langford Run Road are the determinative factor.  Using only the left turn volume and a 1-
lane minor street approach in the warrant analysis, the required minor street volume is as shown 
below.

MUTCD Signal Warrant Criteria – 1-lane Minor Street 

Warrant  
Major Street 

(2 lanes) 
70% factor 

Minor Street 
(1 lane) 

70% factor 

1 – B Eight Hour Interruption of 
Continuous Traffic 630 53 

2 Four Hour 800 60 
3 Peak Hour 1,250 75 
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Langford Road left turn volume is projected to total 56 vehicles in the AM peak hour and 115 
vehicles in the PM peak hour. Langford Road left turn volume meets Warrant 3, the Peak Hour 
Warrant, in the PM peak hour.  There is no method of projecting the hourly left turns throughout 
the day since left turns are largely residential and office trips.  However, we believe that there 
will be at least four hours with a left turn volume exceeding 60 vehicles and that Warrant 2 will 
be met, due to the typical increase in number of office and retail exits during the later morning 
and afternoon hours.

Therefore, a traffic signal is justified based on volumes at the intersection of Lawrence Road and 
Langford Road with development of the Marple Associates site. 

Stopping Sight Distance Investigation

Assuming a new signal would be installed at the intersection of Langford Run Road and 
Lawrence Road, it is important from a safety standpoint that sufficient sight distances are 
available for drivers approaching the signalized intersection.  For vehicles traveling along 
Lawrence Road, the drivers should be able to see the new signal as well as the stopped vehicles 
at the intersection well ahead so that they will have enough time to react and stop their vehicles if 
needed.  In order to evaluate the sight distance, two steps are required: 

� first, to determine the signal operation and the lengths of possible queuing on Lawrence 
Road, and then, 

� to measure the available stopping sight distance for an oncoming vehicle to the back of 
the queue. 

o Proposed Signal Operation 

There are two existing signals on Lawrence Road near the intersection of Langford Run Road.  A 
signal at the Pathmark Drive is located about 1,200 feet in the north.  The Pathmark Drive signal 
is coordinated with the signal at the intersection of West Chester Pike and S. Lawrence Road.  
We have determined that a signal at Langford Road should not be tied to the long cycle length of 
West Chester Pike.

Another signal is located about 1,000 feet south at the intersection of Sussex Boulevard.  This 
signal is currently operating isolated at a 78-second maximum cycle during AM and PM peak 
hours.

Within the analysis, it is assumed that a new signal at Langford Road would be semi-actuated 
and coordinated with the signal at Sussex Boulevard and therefore will have a cycle length of 78 
seconds.  It is also assumed that a protected/permitted phase will be provided for the northbound 
left turn vehicles on Lawrence Road.  The proposed phasing and timing programs for the new 
signal are summarized in the table below. 
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Proposed Signal Operation – Intersection of Lawrence Road and Langford Road 

G Y R G Y R G Y R
w/o Ped Actuation 6 3 2 43 6 2 11 3 2 78

w/ Ped Actuation 6 3 2 29 6 2 25 3 2 78

w/o Ped Actuation 6 3 2 36 6 2 18 3 2 78

w/ Ped Actuation 6 3 2 29 6 2 25 3 2 78

Lawrence Road Langford Run Road

PM

Cycle 
Length

Peak 
Hour Scenario

AM

NB Protected Left NB/SB Movements EB Left/Right

Intersection to be coordinated with adjacent intersection of Lawrence Road and Sussex Boulevard 

The 6 seconds amber time for the northbound/southbound movements on Lawrence Road was 
calculated using the formula provided in PennDOT Pub 149 (published March 16, 2009) with the 
prevailing speed and a 10% downgrade.  For a pedestrian to cross the 70-foot wide Lawrence 
Road at the intersection of Langford Road, 20 seconds will be needed assuming a walking speed 
of 3.5 feet per second.  Therefore, a 20 second flashing DON’T WALK time is used.  With five 
seconds WALK time, this puts a total of 25 seconds green time for the Langford Run Road 
approach when a pedestrian actuates the pedestrian crossing signal. 

The Lawrence and Langford Road intersection was analyzed in HCS with the projected traffic 
volumes and the signal timings illustrated above.  Because of the coordination with Sussex 
Boulevard, the arrival type value for the northbound through traffic was conservatively changed 
from the default ‘3’ (random arrival pattern) to ‘4’ (modest traffic progression).  This value can 
be set as high as ‘6’, which represents a perfect progression.  The results reveal that all the 
movements will operate at LOS ‘D’ or better with or without the pedestrian actuation.  The HCS 
also provides 95th percentile queue lengths of both approaches on Lawrence Road that were used 
for the sight distance study.  The HCS analysis is attached at the end of this memo. 

o Northbound Approach Queue Lengths 

In the northbound direction, the vertical alignment limits sight distance. A driver traveling 
northbound at the intersection of Sussex Boulevard cannot see the intersection of Langford Run 
Road.

The peak hour queue lengths of the northbound Lawrence Road movements at the intersection of 
Langford Run Road are calculated during the HCS volume/capacity analysis and are summarized 
below.
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Table – 95th Percentile Queue Length for the NB Left Turn (ft) – Available storage 158 feet 
 

Traffic Control AM PM 
Signalized (without 

ped actuation) 75 ft 135 ft 

Signalized (with 
ped actuation) 120 ft 180 ft 

Unsignalized 20 ft 40 ft 

Table – 95th Percentile Queue Length for the NB Through Movements (ft) 

Traffic Control AM PM 
Signalized (without 

ped actuation) 130 ft 105 ft 

Signalized (with 
ped actuation) 330 ft 150 ft 

It can be seen that the longest northbound queue will appear during the AM peak hour if the 
pedestrian actuation occurs every cycle during the whole hour. 

o Available Northbound Stopping Sight Distance 

Lawrence Road slopes down from south to north between Sussex Boulevard and Langford Run 
Creek located 440 feet north of Langford Road.  Because of the vertical alignment, a driver at the 
intersection of Sussex Boulevard going northbound will not be able to see the intersection of 
Langford Run Road. 

A road profile survey conducted by Chester Valley Engineers was used to determine the 
available stopping sight distance for a driver traveling northbound on Lawrence Road.  The 
survey started at the centerline of Sussex Boulevard and continued to a point 50 feet north of 
Langford Road.  The average downgrade from Sussex Boulevard to Langford Road is -8.2%.  
The grade of the last 500 feet approaching Langford Road is -10.3%.

The available stopping sight distance was measured assuming the driver’s eye height at 3.5 feet 
and an object height of 2 feet,  in accordance with PennDOT  Pub. 13M  Design Manual Part 2 
section 2.17 and PennDOT guidelines for Local Roads (Pub. 70M).  The stop line for the 
northbound approach to Langford Road was drawn 30 feet from center of the future signalized 
intersection.  The available sight distance ahead for oncoming northbound traffic to see the back 
of a 180-foot long northbound left turn queue is 565 feet.  The sight distance to see the back of a 
330-foot long northbound through movement queue is 490 feet. The measurements are illustrated 
in Figures 1 and 2. 
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In addition, the sight distance for a northbound driver to see the overhead signal indications at 
the intersection of Langford Road was measured.  The signal head height above the roadway is 
assumed to be the minimum clearance of 16 feet; the signals were assumed to be located 50 feet 
north from centerline of the intersection. Based on the measurement conducted on the road 
profile survey, the available sight distance for the northbound driver to see the signal heads at the 
intersection of Lawrence Road and Langford Run Road is 970 feet (Figure 3).

o Comparison of Available and Required Northbound Sight Distance 

The minimum stopping sight distance is calculated in accordance with PennDOT  Pub. 13M  
Design Manual Part 2 section 2.17. The formula used is 1.47Vt + V2/(30 *((a/32.2)+G)), where
V is the initial travel speed, t is a driver’s brake reaction time (2.5 seconds), a is the deceleration 
rate and  G is the roadway grade. A deceleration rate of 11.2 feet/sec2 is used in accordance with 
AASHTO Green Book.   For northbound Lawrence Road, using the 85th percentile speed of 45 
mph and downgrade of 10 percent, the minimum stopping sight distance is 438 feet.  According 
to the sight distance measurement of 490 feet on Figure 2, the available stopping sight distance 
on Lawrence Road meets the minimum requirement.  It should be noted that the 330-foot 
northbound through lane queues in HCS assume that pedestrian actuations occur during every 
cycle. The northbound queue lengths can actually be shorter and therefore even longer sight 
distances will be available.  In addition, the intersection of Langford Road was analyzed 
conservatively in HCS with a progression factor of 4.  With the coordination between two signals 
at Langford Road and at Sussex Boulevard, it is possible to achieve a good northbound traffic 
progression, which will in turn reduce vehicular stopping and shorten the northbound queue 
length at the intersection of Langford Run Road. Therefore realistically, the 95th percent 
northbound queue length can be much shorter than 330 feet.  A Synchro analysis of the 
intersections of Lawrence Road/Sussex Boulevard and Lawrence Road/Langford Road was 
performed with the split timings used for the HCS analysis, which shows shorter queues. The 
Synchro analysis is attached. 

o Southbound Approach Queue Lengths 

In the southbound direction, the higher traffic volume occurs during the PM peak hour.  The 
southbound queue lengths with and without pedestrian actuation are summarized in the table 
below.

Table – 95th Percentile Queue Length for the SB Movements (ft) 

Traffic Control AM PM 
Signalized 
(w/o ped) 225 ft 550 ft 

Signalized (w/ 
ped) 300 ft 700 ft 
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o Available Southbound Stopping Sight Distance 

Sight distance along Lawrence Road is unrestricted in the southbound direction. Southbound 
vehicles on Lawrence Road travel on a downgrade from Pathmark Drive to the crossing of 
Langford Run Creek, and then upgrade for 440 feet approaching the intersection of Langford 
Road.  Southbound drivers will be able to see clearly into the intersection of Langford Road all 
the way from the intersection of Pathmark Drive, for an available southbound sight distance is at 
least 1,200 feet. Although the southbound queue length at the intersection of Langford Run Road 
can be as long as 700 feet, sufficient stopping sight distance is available for the southbound 
vehicles traveling on Lawrence Road. 

Sight Distance for Trucks

The above sight distance measurements are based on passenger car operation.  Trucks need 
longer stopping distances at a given speed than passenger cars. There are factors which tend to 
balance out the additional braking lengths for trucks according to the AASHTO Green Book.  
The truck driver is able to see substantially farther than a passenger car driver because of the 
higher seating position in the vehicle.  In design, the eye height of a truck driver is normally 7.6 
feet above the roadway compared to 3.5 feet for a passenger car driver. In addition, the truck 
drivers are generally more experienced than the passenger drivers to recognize potential risks 
and react quicker.  “Separate stopping sight distances for trucks and passenger cars, therefore, 
are not generally used in highway design.”1 However, it is essential that sufficient sight distance 
is available for the truck drivers.  In the case of Lawrence Road, available sight distance for truck 
drivers in the northbound direction was investigated using the road profile survey file.  The 
measurement reveals that the shortest sight distance for a northbound truck driver occurs when 
the truck is in the middle of the intersection of Sussex Boulevard.  The available sight distance at 
that location looking ahead to an object 2 feet above the roadway is 610 feet. At a point 100 feet 
north of Sussex Boulevard, the available sight distance increases to 815 feet.  These are 
illustrated in Figure 4. 

Crash History

Crash records on Lawrence Road for the last five years were requested from PennDOT for the 
segment between the Canterbury Drive/Hillside Lane and Brighton Village Drive.  The records 
show that a total of ten reportable crashes occurred in this segment of Lawrence Road from Year 
2005 to Year 2009.  None of the crashes occurred at the currently unsignalized intersection of 
Langford Road or its immediate vicinity. This is not surprising, because of the extremely low 
volumes currently turning into and out of Langford Road.   Research has shown that, in general, 
when an intersection is signalized it increases the chance of rear end type crashes.

1 AASHTO Green Book, Fourth Edition, p. 114 
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Conclusion and Recommendation

It is concluded that the future intersection volumes will meet warrants for a signal.  Furthermore, 
the sight distance is ample in the southbound direction, and meets the minimum safe stopping 
sight distance in the northbound direction for normal and wet road conditions.  The analysis 
incorporated the following assumptions in the intersection layout and signal operation, which 
serve to minimize queuing in the northbound direction.    

� The signal would be coordinated with the adjacent signal at Sussex Boulevard 
� The signal would provide a leading protected-permitted left turn phase on northbound 

Lawrence Road 
� Langford Road would provide separate left and right turn lanes 
� The northbound left turn lane on Lawrence Road would be lengthened to provide 200 feet 

of full width storage. 

One factor that needs to be considered is the ability to stop on the northbound downgrade under 
icy conditions.  Vehicles may not be able to stop in time, and attempting to stop may result in 
spinouts.  Therefore the following actions should be considered with installation of a signal: 

� Downgrade warning sign for trucks in northbound direction 
� An  ITS ice detection system that notifies PENNDOT maintenance of the condition so 

that the road can be salted promptly 
� Turning the traffic signal on flash (red on Langford Road, yellow on Lawrence) while 

icing exists so that vehicles are not required to stop on the downgrade. The Township 
would need to agree to be responsible for that action, or some automatic interface 
between the ice detection system and the traffic signal would be needed. 

Your review and comments are appreciated.  If you concur with the conclusions of the analysis, 
it would be appropriate to have a meeting of PennDOT, the Township, Marple Associates and 
ORA to get the Township’s input and determine if the full movement intersection should be 
incorporated into the plan for the project and in the Traffic Impact Study.  

       Very truly yours, 
       ORTH-RODGERS & ASSOCIATES, INC.  

cc:        Susan LaPenta  
 Claude DeBotton    ADRIENNE EISS, PTP   
  Paul DeBotton    Senior Project Manager  
        Joseph A. Damico                
 Dick Orth 













From: Federico, Al P. [mailto:APFederico@mccormicktaylor.com]  
Sent: Friday, October 01, 2010 4:04 PM 
To: Adrienne Eiss 
Cc: Dick Orth 
Subject: RE: Marple Associates - Lawrence & Langford Rd 
�
The�Traffic�Signal�Section�reviewed�the�alternative�analysis�of�traffic�control�for�the�intersection�of�
Lawrence�Rd�and�Langford�Rd�submitted�by�OR&A�dated�August�26th,�2010�and�has�following�comments:�

� Due�to�the�steep�downgrade�of�10�%,�it�not�desirable�to�stop�the�northbound�traffic�on�
Lawrence�Rd�with�traffic�signal�to�allow�left�out�of�Langford�Rd.�

� Evaluate�the�warrants�as�well�as�feasibility�to�provide�half�signal�to�allow�left�in/right�in�out�of�
Langford�Rd.��This�will�eliminate�the�need�to�stop�traffic�on�steep�downgrade.�

� Motorists�destined�to�make�left�out�of�Langford�Rd�can�make�right�out�of�site�driveway�at�West�
Chester�Pike.��This�will�not�degrade�the�levels�of�service�significantly�since�all�the�diverted�traffic�
will�be�making�right�out�which�can�be�overlapping�heavy�movement�of�left�in.�

In�conclusion,�we�do�not�recommend�full�movement�signalized�intersection�of�Lawrence�Rd�and�
Langford�rd.�

Albert Federico, P.E., PTOE
McCormick Taylor
Phone: 610.640.3500
Fax: 610.640.3503

From: Adrienne Eiss [mailto:aeiss@orth-rodgers.com]  
Sent: Friday, October 01, 2010 4:02 PM 
To: Federico, Al P. 
Cc: Dick Orth 
Subject: Marple Associates - Lawrence & Langford Rd
�
Al,��could�you�please�call�me�regarding�the�review�of�our�8�26�10�submission?��We�are�looking�forward�to�
receiving�the�review�so�that�we�can�complete�the�TIS.�
Thank�you��
Adrienne�
�

Adrienne Eiss, PTP 
Senior Project Manager 
Orth-Rodgers & Associates, Inc. 
301 Lindenwood Drive, Suite 130 
Malvern, PA 19355 
Phone: (610) 407-9700 Ext. 12 
Fax:  (610) 407-9600 
aeiss@orth-rodgers.com 
�
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 548 1286 1848 40 51 849
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 13 13
Grade (%) 5% -5% 1%
Total Lost time (s) 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 0.95 0.91 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3283 3451 5158 1718 1628
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3283 3451 5158 1718 1628
Peak-hour factor, PHF 0.94 0.96 0.97 0.50 0.85 0.93
Adj. Flow (vph) 583 1340 1905 80 60 913
RTOR Reduction (vph) 0 0 3 0 0 1
Lane Group Flow (vph) 583 1340 1982 0 60 912
Heavy Vehicles (%) 4% 2% 2% 13% 8% 2%
Turn Type Prot custom
Protected Phases 5 2 6 4 4 5
Permitted Phases 4
Actuated Green, G (s) 22.4 79.0 51.6 9.0 37.4
Effective Green, g (s) 22.4 79.0 51.6 9.0 37.4
Actuated g/C Ratio 0.22 0.79 0.52 0.09 0.37
Clearance Time (s) 5.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 735 2726 2662 155 609
v/s Ratio Prot 0.18 0.39 c0.38 0.03 c0.56
v/s Ratio Perm
v/c Ratio 0.79 0.49 0.74 0.39 1.50
Uniform Delay, d1 36.6 3.6 19.0 42.9 31.3
Progression Factor 0.98 1.22 0.87 1.00 1.00
Incremental Delay, d2 4.5 0.5 1.8 1.6 232.7
Delay (s) 40.4 4.9 18.4 44.5 264.0
Level of Service D A B D F
Approach Delay (s) 15.7 18.4 250.5
Approach LOS B B F

Intersection Summary
HCM Average Control Delay 63.6 HCM Level of Service E
HCM Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 99.2% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 13 1406 17 26 1254 15 27 18 67 102 32 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 12 12 10 12 12 10 10 10 12 12 12
Grade (%) -1% 1% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.97 1.00 0.97
Satd. Flow (prot) 1736 3548 1676 3482 1619 1463 1772
Flt Permitted 0.95 1.00 0.95 1.00 0.77 1.00 0.77
Satd. Flow (perm) 1736 3548 1676 3482 1289 1463 1417
Peak-hour factor, PHF 0.54 0.94 0.61 0.65 0.94 0.94 0.91 0.75 0.88 0.91 0.80 0.54
Adj. Flow (vph) 24 1496 28 40 1334 16 30 24 76 112 40 24
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 64 0 6 0
Lane Group Flow (vph) 24 1523 0 40 1349 0 0 54 12 0 170 0
Heavy Vehicles (%) 1% 2% 0% 0% 3% 0% 7% 6% 3% 1% 6% 0%
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 2.8 61.7 4.4 63.3 15.9 15.9 15.9
Effective Green, g (s) 2.8 61.7 4.4 63.3 15.9 15.9 15.9
Actuated g/C Ratio 0.03 0.62 0.04 0.63 0.16 0.16 0.16
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 49 2189 74 2204 205 233 225
v/s Ratio Prot 0.01 c0.43 c0.02 0.39
v/s Ratio Perm 0.04 0.01 c0.12
v/c Ratio 0.49 0.70 0.54 0.61 0.26 0.05 0.76
Uniform Delay, d1 47.9 12.9 46.8 11.0 36.9 35.7 40.2
Progression Factor 1.00 1.00 0.96 0.98 1.00 1.00 1.00
Incremental Delay, d2 7.5 1.9 7.2 1.2 0.7 0.1 13.5
Delay (s) 55.4 14.7 51.9 12.0 37.6 35.8 53.7
Level of Service E B D B D D D
Approach Delay (s) 15.3 13.1 36.5 53.7
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 17.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 73.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1300 0 0 1040 0 0 0 0 762 1 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 12 12 13 10 12
Grade (%) -4% 4% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 0.95 0.97 1.00
Frt 1.00 1.00 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 5137 3435 3414 887
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 5137 3435 3414 887
Peak-hour factor, PHF 0.94 0.91 0.94 0.93 0.95 0.69 0.92 0.92 0.92 0.94 0.25 0.94
Adj. Flow (vph) 0 1429 0 0 1095 0 0 0 0 811 4 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1429 0 0 1095 0 0 0 0 811 4 0
Heavy Vehicles (%) 2% 3% 3% 2% 3% 2% 2% 2% 2% 6% 100% 1%
Turn Type custom Perm
Protected Phases 2 6 4 6 4
Permitted Phases 4
Actuated Green, G (s) 57.6 57.6 30.4 30.4
Effective Green, g (s) 57.6 57.6 30.4 30.4
Actuated g/C Ratio 0.58 0.58 0.30 0.30
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2959 1979 1038 270
v/s Ratio Prot 0.28 c0.32 0.00
v/s Ratio Perm c0.24
v/c Ratio 0.48 0.55 0.78 0.01
Uniform Delay, d1 12.5 13.2 31.8 24.3
Progression Factor 1.44 1.38 1.00 1.00
Incremental Delay, d2 0.5 0.1 3.9 0.0
Delay (s) 18.4 18.3 35.7 24.4
Level of Service B B D C
Approach Delay (s) 18.4 18.3 0.0 35.6
Approach LOS B B A D

Intersection Summary
HCM Average Control Delay 22.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 60.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 381 1681 0 0 1390 177 145 10 239 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 13 12 12 12 12 12 13 13 12 12 12 12
Grade (%) -5% 5% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.91 0.91 0.95 0.95 1.00
Frt 1.00 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00
Satd. Flow (prot) 1893 5016 4830 1754 1791 1568
Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00
Satd. Flow (perm) 1893 5016 4830 1754 1791 1568
Peak-hour factor, PHF 0.81 0.96 0.98 0.93 0.95 0.58 0.84 0.25 0.77 0.92 0.92 0.92
Adj. Flow (vph) 470 1751 0 0 1463 305 173 40 310 0 0 0
RTOR Reduction (vph) 0 0 0 0 32 0 0 0 17 0 0 0
Lane Group Flow (vph) 470 1751 0 0 1736 0 106 107 293 0 0 0
Heavy Vehicles (%) 1% 6% 2% 2% 2% 2% 1% 1% 3% 2% 2% 2%
Turn Type Prot Perm Perm
Protected Phases 5 2 6 8
Permitted Phases 8 8
Actuated Green, G (s) 27.3 65.3 32.0 22.7 22.7 22.7
Effective Green, g (s) 27.3 65.3 32.0 22.7 22.7 22.7
Actuated g/C Ratio 0.27 0.65 0.32 0.23 0.23 0.23
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 517 3275 1546 398 407 356
v/s Ratio Prot c0.25 0.35 c0.36
v/s Ratio Perm 0.06 0.06 c0.19
v/c Ratio 0.91 0.53 1.12 0.27 0.26 0.82
Uniform Delay, d1 35.2 9.2 34.0 31.8 31.8 36.7
Progression Factor 1.21 0.94 1.00 1.00 1.00 1.00
Incremental Delay, d2 18.1 0.5 61.3 0.4 0.3 14.2
Delay (s) 60.6 9.2 95.2 32.2 32.1 50.9
Level of Service E A F C C D
Approach Delay (s) 20.1 95.2 43.3 0.0
Approach LOS C F D A

Intersection Summary
HCM Average Control Delay 52.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 71.2% 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
Volume (vph) 1417 503 289 2408 558 417
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) -5% 1% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5212 1577 3318 3487 3433 1568
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5212 1577 3318 3487 3433 1568
Peak-hour factor, PHF 0.96 0.89 0.90 0.95 0.86 0.94
Adj. Flow (vph) 1476 565 321 2535 649 444
RTOR Reduction (vph) 0 15 0 0 0 4
Lane Group Flow (vph) 1476 550 321 2535 649 440
Heavy Vehicles (%) 2% 5% 5% 3% 2% 3%
Turn Type pt+ov Prot pt+ov
Protected Phases 2 2 8 1 6 8 8 1
Permitted Phases
Actuated Green, G (s) 44.0 75.6 12.4 62.4 25.6 44.0
Effective Green, g (s) 44.0 75.6 12.4 62.4 25.6 44.0
Actuated g/C Ratio 0.44 0.76 0.12 0.62 0.26 0.44
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2293 1192 411 2176 879 690
v/s Ratio Prot 0.28 0.35 0.10 c0.73 c0.19 0.28
v/s Ratio Perm
v/c Ratio 0.64 0.46 0.78 1.16 0.74 0.64
Uniform Delay, d1 21.9 4.6 42.5 18.8 34.1 21.8
Progression Factor 1.26 2.86 1.22 0.70 1.00 1.00
Incremental Delay, d2 1.2 0.2 2.4 75.7 3.3 1.9
Delay (s) 28.8 13.3 54.3 88.8 37.4 23.7
Level of Service C B D F D C
Approach Delay (s) 24.5 85.0 31.9
Approach LOS C F C

Intersection Summary
HCM Average Control Delay 54.7 HCM Level of Service D
HCM Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 92.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1291 46 61 1850 9 20 0 35 4 0 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 4% -4% 4% 7%
Total Lost time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 1.00 0.91 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85 0.91
Flt Protected 1.00 0.95 1.00 0.95 1.00 0.99
Satd. Flow (prot) 3312 1705 5129 1415 1227 1570
Flt Permitted 1.00 0.95 1.00 0.73 1.00 0.89
Satd. Flow (perm) 3312 1705 5129 1089 1227 1418
Peak-hour factor, PHF 0.92 0.95 0.77 0.85 0.95 0.75 0.83 0.25 0.55 0.33 0.25 0.64
Adj. Flow (vph) 0 1359 60 72 1947 12 24 0 64 12 0 28
RTOR Reduction (vph) 0 2 0 0 0 0 0 0 60 0 26 0
Lane Group Flow (vph) 0 1417 0 72 1959 0 0 24 4 0 14 0
Heavy Vehicles (%) 2% 6% 9% 8% 3% 11% 25% 0% 29% 0% 0% 6%
Turn Type Prot Perm Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 67.8 8.4 81.2 6.8 6.8 6.8
Effective Green, g (s) 67.8 8.4 81.2 6.8 6.8 6.8
Actuated g/C Ratio 0.68 0.08 0.81 0.07 0.07 0.07
Clearance Time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2246 143 4165 74 83 96
v/s Ratio Prot c0.43 0.04 c0.38
v/s Ratio Perm c0.02 0.00 0.01
v/c Ratio 0.63 0.50 0.47 0.32 0.05 0.14
Uniform Delay, d1 9.1 43.8 2.9 44.4 43.6 43.9
Progression Factor 1.23 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 2.8 0.4 2.5 0.3 0.7
Delay (s) 12.4 46.6 3.2 47.0 43.9 44.6
Level of Service B D A D D D
Approach Delay (s) 12.4 4.8 44.7 44.6
Approach LOS B A D D

Intersection Summary
HCM Average Control Delay 9.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 59.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement SBL SBR NEL NET SWT SWR
Lane Configurations
Volume (veh/h) 0 2 1 1024 571 1
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.80 0.25 0.25 0.98 0.91 0.25
Hourly flow rate (vph) 0 8 4 1045 627 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 992
pX, platoon unblocked 0.80
vC, conflicting volume 1160 316 631
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 694 316 631
tC, single (s) 6.8 7.9 6.1
tC, 2 stage (s)
tF (s) 3.5 3.8 3.2
p0 queue free % 100 99 99
cM capacity (veh/h) 298 557 504

Direction, Lane # SB 1 NE 1 NE 2 NE 3 SW 1 SW 2
Volume Total 8 4 522 522 418 213
Volume Left 0 4 0 0 0 0
Volume Right 8 0 0 0 0 4
cSH 557 504 1700 1700 1700 1700
Volume to Capacity 0.01 0.01 0.31 0.31 0.25 0.13
Queue Length 95th (ft) 1 1 0 0 0 0
Control Delay (s) 11.6 12.2 0.0 0.0 0.0 0.0
Lane LOS B B
Approach Delay (s) 11.6 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 31.6% ICU Level of Service A
Analysis Period (min) 15
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 32 14 25 21 3 155 8 838 4 58 504 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 16 12 12 16 12 12 12 12 12 12 12
Total Lost time (s) 5.0 5.0 6.0 6.0
Lane Util. Factor 1.00 1.00 0.95 0.95
Frt 0.96 0.89 1.00 1.00
Flt Protected 0.98 0.99 1.00 0.99
Satd. Flow (prot) 1854 1824 3499 3428
Flt Permitted 0.54 0.93 0.94 0.77
Satd. Flow (perm) 1023 1715 3307 2656
Peak-hour factor, PHF 0.57 0.44 0.63 0.75 0.75 0.88 0.67 0.88 0.33 0.91 0.93 0.67
Adj. Flow (vph) 56 32 40 28 4 176 12 952 12 64 542 16
RTOR Reduction (vph) 0 27 0 0 153 0 0 1 0 0 1 0
Lane Group Flow (vph) 0 101 0 0 55 0 0 975 0 0 621 0
Heavy Vehicles (%) 6% 0% 20% 10% 0% 3% 0% 3% 0% 0% 5% 0%
Turn Type Perm Perm Perm pm+pt
Protected Phases 6 2 4 3 8
Permitted Phases 6 2 4 8
Actuated Green, G (s) 10.3 10.3 30.0 56.7
Effective Green, g (s) 10.3 10.3 30.0 56.7
Actuated g/C Ratio 0.13 0.13 0.38 0.73
Clearance Time (s) 5.0 5.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 135 226 1272 2145
v/s Ratio Prot c0.08
v/s Ratio Perm c0.10 0.03 c0.29 0.13
v/c Ratio 0.75 0.24 0.77 0.29
Uniform Delay, d1 32.6 30.4 20.9 3.7
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 20.1 0.6 4.5 0.3
Delay (s) 52.7 30.9 25.4 4.0
Level of Service D C C A
Approach Delay (s) 52.7 30.9 25.4 4.0
Approach LOS D C C A

Intersection Summary
HCM Average Control Delay 20.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 78.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 64.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 583 1340 1985 60 913
v/c Ratio 0.79 0.49 0.74 0.39 1.54
Control Delay 42.1 5.0 19.2 50.8 278.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 42.1 5.0 19.2 50.8 278.4
Queue Length 50th (ft) 187 87 350 37 ~831
Queue Length 95th (ft) 243 184 465 73 #1006
Internal Link Dist (ft) 667 623 750
Turn Bay Length (ft) 290
Base Capacity (vph) 1215 2726 2666 155 593
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.48 0.49 0.74 0.39 1.54

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues Existing AM
3: West Chester Pike & N New Ardmore Ave 6/22/2011

F:\1984_052_ MarpleTwp\Traffic\Synchro\2010 work\TIS\existing\by movement\Ex AM Peak Hour Conditions.syn Synchro 7 -  Report
Page 2

Lane Group EBL EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 24 1524 40 1350 54 76 176
v/c Ratio 0.21 0.67 0.35 0.58 0.26 0.26 0.76
Control Delay 48.8 15.1 48.8 12.6 38.9 10.5 58.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.8 15.1 48.8 12.6 38.9 10.5 58.9
Queue Length 50th (ft) 15 360 20 257 30 0 103
Queue Length 95th (ft) 24 462 35 537 53 37 150
Internal Link Dist (ft) 672 282 395 285
Turn Bay Length (ft) 180 145
Base Capacity (vph) 122 2276 120 2330 245 340 275
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.20 0.67 0.33 0.58 0.22 0.22 0.64

Intersection Summary
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Lane Group EBT WBT WBR SBL SBT
Lane Group Flow (vph) 1429 1095 717 811 4
v/c Ratio 0.48 0.55 0.46 0.78 0.01
Control Delay 19.5 19.6 4.3 37.2 21.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 19.5 19.6 4.3 37.2 21.0
Queue Length 50th (ft) 306 195 66 242 2
Queue Length 95th (ft) 368 m177 m0 281 2
Internal Link Dist (ft) 564 662 574
Turn Bay Length (ft) 415
Base Capacity (vph) 2960 1979 1552 1400 364
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.48 0.55 0.46 0.58 0.01

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBT NBL NBT NBR
Lane Group Flow (vph) 470 1751 1768 106 107 310
v/c Ratio 0.91 0.53 1.12 0.27 0.26 0.83
Control Delay 64.9 9.9 90.6 32.2 32.1 52.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.9 9.9 90.6 32.2 32.1 52.8
Queue Length 50th (ft) 192 206 323 57 58 174
Queue Length 95th (ft) #419 228 m231 95 26 213
Internal Link Dist (ft) 662 483 1111
Turn Bay Length (ft) 510 520
Base Capacity (vph) 517 3276 1577 474 484 439
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.91 0.53 1.12 0.22 0.22 0.71

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 1476 565 321 2535 649 444
v/c Ratio 0.64 0.47 0.78 1.16 0.74 0.64
Control Delay 29.9 13.8 55.3 92.9 39.7 25.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.9 13.8 55.3 92.9 39.7 25.7
Queue Length 50th (ft) 354 229 111 ~1051 191 204
Queue Length 95th (ft) 408 350 m121 m#912 239 296
Internal Link Dist (ft) 45 667 682
Turn Bay Length (ft) 290 200
Base Capacity (vph) 2295 1208 498 2177 927 678
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.64 0.47 0.64 1.16 0.70 0.65

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 1419 72 1959 24 64 40
v/c Ratio 0.60 0.44 0.46 0.28 0.41 0.29
Control Delay 13.9 50.3 3.4 50.6 19.3 26.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.9 50.3 3.4 50.6 19.3 26.3
Queue Length 50th (ft) 298 44 109 15 0 7
Queue Length 95th (ft) 417 81 160 11 9 0
Internal Link Dist (ft) 623 1219 580 169
Turn Bay Length (ft) 170 70
Base Capacity (vph) 2363 273 4290 174 250 251
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.60 0.26 0.46 0.14 0.26 0.16

Intersection Summary
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Lane Group SET NWT NET SWT
Lane Group Flow (vph) 128 208 976 622
v/c Ratio 0.79 0.55 0.77 0.29
Control Delay 55.3 13.1 25.8 4.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 55.3 13.1 25.8 4.3
Queue Length 50th (ft) 46 14 212 42
Queue Length 95th (ft) 35 42 275 78
Internal Link Dist (ft) 355 298 265 912
Turn Bay Length (ft)
Base Capacity (vph) 349 669 1274 2135
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.37 0.31 0.77 0.29

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 1097 1798 1442 86 101 796
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 13 13
Grade (%) 5% -5% 1%
Total Lost time (s) 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 0.95 0.91 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3347 3451 5168 1819 1628
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3347 3451 5168 1819 1628
Peak-hour factor, PHF 0.98 0.95 0.87 0.86 0.74 0.95
Adj. Flow (vph) 1119 1893 1657 100 136 838
RTOR Reduction (vph) 0 0 5 0 0 1
Lane Group Flow (vph) 1119 1893 1752 0 136 837
Turn Type Prot custom
Protected Phases 5 2 6 4 4
Permitted Phases 5
Actuated Green, G (s) 46.3 95.0 43.7 13.0 59.3
Effective Green, g (s) 46.3 95.0 43.7 13.0 59.3
Actuated g/C Ratio 0.39 0.79 0.36 0.11 0.49
Clearance Time (s) 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1291 2732 1882 197 886
v/s Ratio Prot 0.33 0.55 c0.34 0.07 c0.10
v/s Ratio Perm 0.41
v/c Ratio 0.87 0.69 0.93 0.69 0.95
Uniform Delay, d1 34.0 5.8 36.7 51.6 28.8
Progression Factor 1.76 1.71 0.99 1.00 1.00
Incremental Delay, d2 0.6 0.1 9.3 10.0 18.2
Delay (s) 60.3 10.0 45.7 61.5 47.0
Level of Service E B D E D
Approach Delay (s) 28.7 45.7 49.1
Approach LOS C D D

Intersection Summary
HCM Average Control Delay 37.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 89.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 113 1559 35 16 1635 19 49 18 4 15 15 17
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 12 12 10 12 12 10 10 10 12 12 12
Grade (%) -1% 1% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.97 1.00 0.98
Satd. Flow (prot) 1702 3509 1643 3514 1698 1492 1757
Flt Permitted 0.95 1.00 0.95 1.00 0.75 1.00 0.84
Satd. Flow (perm) 1702 3509 1643 3514 1315 1492 1498
Peak-hour factor, PHF 0.88 0.95 0.80 1.00 0.88 0.68 0.94 0.75 0.50 0.47 0.75 0.61
Adj. Flow (vph) 128 1641 44 16 1858 28 52 24 8 32 20 28
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 7 0 16 0
Lane Group Flow (vph) 128 1684 0 16 1885 0 0 76 1 0 64 0
Heavy Vehicles (%) 3% 3% 3% 2% 2% 2% 1% 1% 1% 1% 1% 1%
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 12.3 88.5 3.2 79.4 10.3 10.3 10.3
Effective Green, g (s) 12.3 88.5 3.2 79.4 10.3 10.3 10.3
Actuated g/C Ratio 0.10 0.74 0.03 0.66 0.09 0.09 0.09
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 174 2588 44 2325 113 128 129
v/s Ratio Prot c0.08 c0.48 0.01 c0.54
v/s Ratio Perm c0.06 0.00 0.04
v/c Ratio 0.74 0.65 0.36 0.81 0.67 0.01 0.49
Uniform Delay, d1 52.3 7.9 57.4 14.8 53.2 50.2 52.4
Progression Factor 1.00 1.00 1.28 1.32 1.00 1.00 1.00
Incremental Delay, d2 14.9 1.3 4.0 2.5 14.6 0.0 2.9
Delay (s) 67.2 9.2 77.4 22.1 67.9 50.2 55.3
Level of Service E A E C E D E
Approach Delay (s) 13.3 22.6 66.2 55.3
Approach LOS B C E E

Intersection Summary
HCM Average Control Delay 19.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 80.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1393 0 0 1299 0 0 0 0 1458 1 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 12 12 13 10 12
Grade (%) -4% 4% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 0.95 0.97 1.00
Frt 1.00 1.00 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 5187 3468 3583 1756
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 5187 3468 3583 1756
Peak-hour factor, PHF 0.94 0.94 0.94 0.93 0.94 0.90 0.92 0.92 0.92 0.94 0.25 0.94
Adj. Flow (vph) 0 1482 0 0 1382 0 0 0 0 1551 4 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1482 0 0 1382 0 0 0 0 1551 4 0
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 1% 1% 1%
Turn Type custom Perm
Protected Phases 2 6 4 6 4
Permitted Phases 4
Actuated Green, G (s) 53.4 53.4 54.6 54.6
Effective Green, g (s) 53.4 53.4 54.6 54.6
Actuated g/C Ratio 0.44 0.44 0.46 0.46
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2308 1543 1630 799
v/s Ratio Prot 0.29 c0.40 0.00
v/s Ratio Perm c0.43
v/c Ratio 0.64 0.90 0.95 0.01
Uniform Delay, d1 25.9 30.7 31.4 17.9
Progression Factor 1.39 0.43 1.00 1.00
Incremental Delay, d2 1.1 5.3 12.6 0.0
Delay (s) 37.1 18.5 44.1 17.9
Level of Service D B D B
Approach Delay (s) 37.1 18.5 0.0 44.0
Approach LOS D B A D

Intersection Summary
HCM Average Control Delay 33.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 87.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 317 2534 0 0 1310 0 253 0 488 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 13 12 12 12 12 12 13 13 12 12 12 12
Grade (%) -5% 5% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.91 0.91 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1874 5212 4958 1754 1754 1599
Flt Permitted 0.95 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 1874 5212 4958 1754 1754 1599
Peak-hour factor, PHF 0.83 0.95 0.98 0.93 0.87 0.93 0.93 0.25 0.94 0.92 0.92 0.92
Adj. Flow (vph) 382 2667 0 0 1506 0 272 0 519 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 1 0 0 0
Lane Group Flow (vph) 382 2667 0 0 1506 0 136 136 518 0 0 0
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 1% 1% 1% 2% 2% 2%
Turn Type Prot Perm Perm
Protected Phases 5 2 6 8
Permitted Phases 8 8
Actuated Green, G (s) 25.0 72.0 41.0 36.0 36.0 36.0
Effective Green, g (s) 25.0 72.0 41.0 36.0 36.0 36.0
Actuated g/C Ratio 0.21 0.60 0.34 0.30 0.30 0.30
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 390 3127 1694 526 526 480
v/s Ratio Prot c0.20 c0.51 0.30
v/s Ratio Perm 0.08 0.08 c0.32
v/c Ratio 0.98 0.85 0.89 0.26 0.26 1.08
Uniform Delay, d1 47.2 19.7 37.3 31.9 31.9 42.0
Progression Factor 1.54 0.71 0.93 1.00 1.00 1.00
Incremental Delay, d2 34.5 1.8 4.9 0.3 0.3 63.8
Delay (s) 107.2 15.7 39.7 32.1 32.1 105.8
Level of Service F B D C C F
Approach Delay (s) 27.2 39.7 80.5 0.0
Approach LOS C D F A

Intersection Summary
HCM Average Control Delay 38.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 89.2% 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
Volume (vph) 2472 550 538 1700 283 423
Ideal Flow (vphpl) 2100 1900 1900 1900 1900 1900
Grade (%) -5% 1% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5761 1623 3416 3522 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5761 1623 3416 3522 3433 1583
Peak-hour factor, PHF 0.95 0.83 0.95 0.87 0.82 0.93
Adj. Flow (vph) 2602 663 566 1954 345 455
RTOR Reduction (vph) 0 6 0 0 0 0
Lane Group Flow (vph) 2602 657 566 1954 345 455
Turn Type pt+ov Prot custom
Protected Phases 2 2 8 1 6 8 8
Permitted Phases 1
Actuated Green, G (s) 48.6 84.7 23.3 77.9 30.1 53.4
Effective Green, g (s) 48.6 84.7 23.3 77.9 30.1 53.4
Actuated g/C Ratio 0.41 0.71 0.19 0.65 0.25 0.44
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 4.0 3.0 2.0 2.0
Lane Grp Cap (vph) 2333 1146 663 2286 861 784
v/s Ratio Prot c0.45 0.40 0.17 c0.55 0.10 c0.15
v/s Ratio Perm 0.14
v/c Ratio 1.12 0.57 0.85 0.85 0.40 0.58
Uniform Delay, d1 35.7 8.7 46.7 16.6 37.4 24.9
Progression Factor 0.70 1.39 1.03 1.43 1.00 1.00
Incremental Delay, d2 55.2 0.2 4.2 1.6 0.1 0.7
Delay (s) 80.1 12.4 52.4 25.3 37.5 25.6
Level of Service F B D C D C
Approach Delay (s) 66.4 31.4 30.8
Approach LOS E C C

Intersection Summary
HCM Average Control Delay 48.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 81.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1839 60 64 1386 17 139 1 122 2 0 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 4% -4% 4% 7%
Total Lost time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 1.00 0.91 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85 0.94
Flt Protected 1.00 0.95 1.00 0.95 1.00 0.97
Satd. Flow (prot) 3462 1497 5128 1741 1583 1679
Flt Permitted 1.00 0.95 1.00 0.72 1.00 0.81
Satd. Flow (perm) 3462 1497 5128 1317 1583 1407
Peak-hour factor, PHF 0.92 0.93 0.79 0.80 0.97 0.85 0.83 0.25 0.74 0.25 0.25 0.50
Adj. Flow (vph) 0 1977 76 80 1429 20 167 4 165 8 0 6
RTOR Reduction (vph) 0 2 0 0 1 0 0 0 110 0 5 0
Lane Group Flow (vph) 0 2051 0 80 1448 0 0 171 55 0 9 0
Heavy Vehicles (%) 2% 1% 18% 23% 3% 0% 2% 0% 0% 0% 0% 0%
Turn Type Prot Perm Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 76.8 10.2 92.0 16.0 16.0 16.0
Effective Green, g (s) 76.8 10.2 92.0 16.0 16.0 16.0
Actuated g/C Ratio 0.64 0.08 0.77 0.13 0.13 0.13
Clearance Time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2216 127 3931 176 211 188
v/s Ratio Prot c0.59 c0.05 0.28
v/s Ratio Perm c0.13 0.03 0.01
v/c Ratio 0.93 0.63 0.37 0.97 0.26 0.05
Uniform Delay, d1 19.1 53.1 4.6 51.8 46.7 45.3
Progression Factor 0.68 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.1 9.4 0.3 59.2 0.7 0.1
Delay (s) 19.2 62.5 4.8 110.9 47.3 45.5
Level of Service B E A F D D
Approach Delay (s) 19.2 7.8 79.7 45.5
Approach LOS B A E D

Intersection Summary
HCM Average Control Delay 20.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 78.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement SBL SBR NEL NET SWT SWR
Lane Configurations
Volume (veh/h) 0 2 1 677 1052 4
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.80 0.50 0.25 0.92 0.89 0.50
Hourly flow rate (vph) 0 4 4 736 1182 8
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 992
pX, platoon unblocked 0.93
vC, conflicting volume 1562 595 1190
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1459 595 1190
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 99 99
cM capacity (veh/h) 111 452 594

Direction, Lane # SB 1 NE 1 NE 2 NE 3 SW 1 SW 2
Volume Total 4 4 368 368 788 402
Volume Left 0 4 0 0 0 0
Volume Right 4 0 0 0 0 8
cSH 452 594 1700 1700 1700 1700
Volume to Capacity 0.01 0.01 0.22 0.22 0.46 0.24
Queue Length 95th (ft) 1 1 0 0 0 0
Control Delay (s) 13.0 11.1 0.0 0.0 0.0 0.0
Lane LOS B B
Approach Delay (s) 13.0 0.1 0.0
Approach LOS B

Intersection Summary
Average Delay 0.0
Intersection Capacity Utilization 39.2% ICU Level of Service A
Analysis Period (min) 15
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 43 18 32 20 7 90 8 545 31 132 878 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 16 12 12 16 12 12 12 12 12 12 12
Total Lost time (s) 5.0 5.0 6.0 6.0
Lane Util. Factor 1.00 1.00 0.95 0.95
Frt 0.97 0.91 0.99 0.99
Flt Protected 0.97 0.99 1.00 0.99
Satd. Flow (prot) 2031 1929 3508 3531
Flt Permitted 0.70 0.87 0.92 0.65
Satd. Flow (perm) 1454 1694 3220 2327
Peak-hour factor, PHF 0.32 0.30 0.53 0.46 0.58 0.73 0.67 0.93 0.78 0.81 0.83 0.69
Adj. Flow (vph) 134 60 60 43 12 123 12 586 40 163 1058 64
RTOR Reduction (vph) 0 16 0 0 96 0 0 6 0 0 4 0
Lane Group Flow (vph) 0 238 0 0 82 0 0 632 0 0 1281 0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 2% 0% 0% 1% 0%
Turn Type Perm Perm Perm pm+pt
Protected Phases 6 2 4 3 8
Permitted Phases 6 2 4 8
Actuated Green, G (s) 17.2 17.2 30.0 49.8
Effective Green, g (s) 17.2 17.2 30.0 49.8
Actuated g/C Ratio 0.22 0.22 0.38 0.64
Clearance Time (s) 5.0 5.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 321 374 1238 1714
v/s Ratio Prot c0.14
v/s Ratio Perm c0.16 0.05 0.20 c0.34
v/c Ratio 0.74 0.22 0.51 0.75
Uniform Delay, d1 28.3 24.9 18.4 9.8
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.9 0.3 1.5 3.0
Delay (s) 37.2 25.2 19.9 12.8
Level of Service D C B B
Approach Delay (s) 37.2 25.2 19.9 12.8
Approach LOS D C B B

Intersection Summary
HCM Average Control Delay 18.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 78.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 71.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 1119 1893 1757 136 838
v/c Ratio 0.87 0.69 0.93 0.69 0.96
Control Delay 60.0 10.3 46.3 70.3 49.0
Queue Delay 0.0 0.1 0.0 0.0 40.1
Total Delay 60.0 10.4 46.3 70.3 89.1
Queue Length 50th (ft) 456 156 483 103 592
Queue Length 95th (ft) m414 m151 m#624 139 #818
Internal Link Dist (ft) 667 623 750
Turn Bay Length (ft) 290
Base Capacity (vph) 1478 2732 1888 197 872
Starvation Cap Reductn 0 106 0 0 0
Spillback Cap Reductn 0 0 0 0 107
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.76 0.72 0.93 0.69 1.10

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 128 1685 16 1886 76 8 80
v/c Ratio 0.73 0.61 0.17 0.80 0.60 0.05 0.51
Control Delay 76.1 9.3 71.7 24.1 70.3 25.8 50.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 76.1 9.3 71.7 24.1 70.3 25.8 50.2
Queue Length 50th (ft) 95 214 12 783 57 0 46
Queue Length 95th (ft) #188 508 m18 843 88 6 76
Internal Link Dist (ft) 672 282 395 285
Turn Bay Length (ft) 180 145
Base Capacity (vph) 182 2765 164 2361 164 194 203
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.70 0.61 0.10 0.80 0.46 0.04 0.39

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBT WBR SBL SBT
Lane Group Flow (vph) 1482 1382 293 1551 4
v/c Ratio 0.64 0.90 0.19 0.95 0.01
Control Delay 37.5 19.5 0.1 45.3 18.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 37.5 19.5 0.1 45.3 18.0
Queue Length 50th (ft) 353 111 0 578 2
Queue Length 95th (ft) 499 #178 m0 #742 3
Internal Link Dist (ft) 564 662 574
Turn Bay Length (ft) 415
Base Capacity (vph) 2309 1544 1552 1642 805
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 54 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.66 0.90 0.19 0.94 0.00

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBT NBL NBT NBR
Lane Group Flow (vph) 382 2667 1506 136 136 519
v/c Ratio 0.98 0.85 0.89 0.26 0.26 1.08
Control Delay 105.9 16.0 40.1 33.5 33.5 104.2
Queue Delay 0.0 0.9 0.0 0.0 0.0 0.0
Total Delay 105.9 16.9 40.1 33.5 33.5 104.2
Queue Length 50th (ft) 314 541 431 84 84 ~449
Queue Length 95th (ft) #427 574 396 141 35 #667
Internal Link Dist (ft) 662 483 1111
Turn Bay Length (ft) 510 520
Base Capacity (vph) 390 3127 1694 526 526 481
Starvation Cap Reductn 0 210 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.98 0.91 0.89 0.26 0.26 1.08

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 2602 663 566 1954 345 455
v/c Ratio 1.11 0.58 0.85 0.85 0.40 0.58
Control Delay 81.3 13.6 53.5 26.9 38.1 24.0
Queue Delay 0.0 2.0 0.0 2.0 0.0 0.0
Total Delay 81.3 15.6 53.5 29.0 38.1 24.0
Queue Length 50th (ft) ~896 390 226 570 115 236
Queue Length 95th (ft) m#1020 m462 m248 m753 130 301
Internal Link Dist (ft) 45 667 682
Turn Bay Length (ft) 290 200
Base Capacity (vph) 2335 1152 692 2287 1087 783
Starvation Cap Reductn 0 326 0 200 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.11 0.80 0.82 0.94 0.32 0.58

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 2053 80 1449 171 165 14
v/c Ratio 0.91 0.55 0.37 0.97 0.51 0.07
Control Delay 20.0 65.3 4.8 113.2 19.9 34.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.0 65.3 4.8 113.2 19.9 34.8
Queue Length 50th (ft) 386 60 112 134 27 5
Queue Length 95th (ft) #996 96 131 52 58 4
Internal Link Dist (ft) 623 1219 580 169
Turn Bay Length (ft) 170 70
Base Capacity (vph) 2245 200 3933 176 321 193
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.91 0.40 0.37 0.97 0.51 0.07

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group SET NWT NET SWT
Lane Group Flow (vph) 254 178 638 1285
v/c Ratio 0.75 0.38 0.51 0.75
Control Delay 39.5 10.7 19.9 14.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 39.5 10.7 19.9 14.3
Queue Length 50th (ft) 106 22 120 163
Queue Length 95th (ft) 39 23 168 #244
Internal Link Dist (ft) 355 298 265 912
Turn Bay Length (ft)
Base Capacity (vph) 480 627 1245 1703
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.53 0.28 0.51 0.75

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 645 1488 1345 90 90 601
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 13 13
Grade (%) 5% -5% 1%
Total Lost time (s) 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 0.95 0.91 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3414 3485 5213 1856 1660
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3414 3485 5213 1856 1660
Peak-hour factor, PHF 0.93 0.91 0.90 0.80 0.90 0.91
Adj. Flow (vph) 694 1635 1494 112 100 660
RTOR Reduction (vph) 0 0 6 0 0 3
Lane Group Flow (vph) 694 1635 1600 0 100 657
Heavy Vehicles (%) 0% 1% 1% 0% 0% 0%
Turn Type Prot custom
Protected Phases 5 2 6 4 4 5
Permitted Phases 4
Actuated Green, G (s) 25.3 82.0 51.7 6.0 37.3
Effective Green, g (s) 25.3 82.0 51.7 6.0 37.3
Actuated g/C Ratio 0.25 0.82 0.52 0.06 0.37
Clearance Time (s) 5.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 864 2858 2695 111 619
v/s Ratio Prot 0.20 c0.47 0.31 0.05 c0.40
v/s Ratio Perm
v/c Ratio 0.80 0.57 0.59 0.90 1.06
Uniform Delay, d1 35.0 3.1 16.8 46.7 31.4
Progression Factor 1.43 0.56 1.07 1.00 1.00
Incremental Delay, d2 2.9 0.4 0.9 55.3 53.8
Delay (s) 52.9 2.2 18.9 102.0 85.2
Level of Service D A B F F
Approach Delay (s) 17.3 18.9 87.4
Approach LOS B B F

Intersection Summary
HCM Average Control Delay 29.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 75.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 7 1179 5 54 1043 7 9 1 27 44 8 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 12 12 10 12 12 10 10 10 12 12 12
Grade (%) -1% 1% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 0.96
Satd. Flow (prot) 1754 3587 1676 3553 1709 1507 1796
Flt Permitted 0.95 1.00 0.95 1.00 0.80 1.00 0.77
Satd. Flow (perm) 1754 3587 1676 3553 1417 1507 1437
Peak-hour factor, PHF 0.58 0.94 0.42 0.71 0.81 0.88 0.75 0.25 0.84 0.55 0.67 0.44
Adj. Flow (vph) 12 1254 12 76 1288 8 12 4 32 80 12 16
RTOR Reduction (vph) 0 1 0 0 0 0 0 0 28 0 6 0
Lane Group Flow (vph) 12 1265 0 76 1296 0 0 16 4 0 102 0
Heavy Vehicles (%) 0% 1% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 1.4 63.6 6.6 68.8 11.8 11.8 11.8
Effective Green, g (s) 1.4 63.6 6.6 68.8 11.8 11.8 11.8
Actuated g/C Ratio 0.01 0.64 0.07 0.69 0.12 0.12 0.12
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 25 2281 111 2444 167 178 170
v/s Ratio Prot 0.01 c0.35 c0.05 c0.36
v/s Ratio Perm 0.01 0.00 c0.07
v/c Ratio 0.48 0.55 0.68 0.53 0.10 0.02 0.60
Uniform Delay, d1 48.9 10.2 45.7 7.7 39.3 39.0 41.9
Progression Factor 1.00 1.00 1.10 1.35 1.00 1.00 1.00
Incremental Delay, d2 13.8 1.0 15.3 0.8 0.3 0.0 5.6
Delay (s) 62.7 11.2 65.7 11.2 39.6 39.0 47.4
Level of Service E B E B D D D
Approach Delay (s) 11.7 14.2 39.2 47.4
Approach LOS B B D D

Intersection Summary
HCM Average Control Delay 14.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 68.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1100 0 0 925 0 0 0 0 698 1 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 12 12 13 10 12
Grade (%) -4% 4% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 0.95 0.97 1.00
Frt 1.00 1.00 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 5238 3503 3583 887
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 5238 3503 3583 887
Peak-hour factor, PHF 0.94 0.97 0.89 0.93 0.90 0.81 0.92 0.92 0.92 0.89 0.25 0.94
Adj. Flow (vph) 0 1134 0 0 1028 0 0 0 0 784 4 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1134 0 0 1028 0 0 0 0 784 4 0
Heavy Vehicles (%) 2% 1% 2% 2% 1% 1% 2% 2% 2% 1% 100% 1%
Turn Type custom Perm
Protected Phases 2 6 4 6 4
Permitted Phases 4
Actuated Green, G (s) 59.9 59.9 28.1 28.1
Effective Green, g (s) 59.9 59.9 28.1 28.1
Actuated g/C Ratio 0.60 0.60 0.28 0.28
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3138 2098 1007 249
v/s Ratio Prot 0.22 c0.29 0.00
v/s Ratio Perm c0.22
v/c Ratio 0.36 0.49 0.78 0.02
Uniform Delay, d1 10.3 11.4 33.1 26.0
Progression Factor 1.46 0.47 1.00 1.00
Incremental Delay, d2 0.3 0.7 3.9 0.0
Delay (s) 15.2 6.1 36.9 26.0
Level of Service B A D C
Approach Delay (s) 15.2 6.1 0.0 36.9
Approach LOS B A A D

Intersection Summary
HCM Average Control Delay 17.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 55.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 198 1600 0 0 1041 0 161 0 336 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 13 12 12 12 12 12 13 13 12 12 12 12
Grade (%) -5% 5% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.91 0.91 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1856 5264 5007 1737 1737 1599
Flt Permitted 0.95 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 1856 5264 5007 1737 1737 1599
Peak-hour factor, PHF 0.93 0.88 0.97 0.90 0.90 0.93 0.86 0.25 0.98 0.92 0.92 0.92
Adj. Flow (vph) 213 1818 0 0 1157 0 187 0 343 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 17 0 0 0
Lane Group Flow (vph) 213 1818 0 0 1157 0 93 94 326 0 0 0
Heavy Vehicles (%) 3% 1% 0% 2% 1% 2% 2% 0% 1% 2% 2% 2%
Turn Type Prot Perm Perm
Protected Phases 5 2 6 8
Permitted Phases 8 8
Actuated Green, G (s) 16.7 64.9 42.2 23.1 23.1 23.1
Effective Green, g (s) 16.7 64.9 42.2 23.1 23.1 23.1
Actuated g/C Ratio 0.17 0.65 0.42 0.23 0.23 0.23
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 310 3416 2113 401 401 369
v/s Ratio Prot c0.11 c0.35 0.23
v/s Ratio Perm 0.05 0.05 c0.20
v/c Ratio 0.69 0.53 0.55 0.23 0.23 0.88
Uniform Delay, d1 39.2 9.4 21.7 31.2 31.3 37.2
Progression Factor 1.44 0.19 1.08 1.00 1.00 1.00
Incremental Delay, d2 6.0 0.6 0.7 0.3 0.3 21.3
Delay (s) 62.4 2.4 24.1 31.5 31.6 58.4
Level of Service E A C C C E
Approach Delay (s) 8.7 24.1 49.0 0.0
Approach LOS A C D A

Intersection Summary
HCM Average Control Delay 19.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1730 206 379 1567 236 403
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) -5% 1% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5264 1639 3450 3556 3433 1568
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5264 1639 3450 3556 3433 1568
Peak-hour factor, PHF 0.88 0.83 0.91 0.90 0.86 0.88
Adj. Flow (vph) 1966 248 416 1741 274 458
RTOR Reduction (vph) 0 21 0 0 0 0
Lane Group Flow (vph) 1966 227 416 1741 274 458
Heavy Vehicles (%) 1% 1% 1% 1% 2% 3%
Turn Type pt+ov Prot pt+ov
Protected Phases 2 2 8 1 6 8 8 1
Permitted Phases
Actuated Green, G (s) 42.6 72.8 15.2 63.8 24.2 45.4
Effective Green, g (s) 42.6 72.8 15.2 63.8 24.2 45.4
Actuated g/C Ratio 0.43 0.73 0.15 0.64 0.24 0.45
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2242 1193 524 2269 831 712
v/s Ratio Prot c0.37 0.14 0.12 c0.49 0.08 c0.29
v/s Ratio Perm
v/c Ratio 0.88 0.19 0.79 0.77 0.33 0.64
Uniform Delay, d1 26.3 4.3 40.9 12.8 31.2 21.1
Progression Factor 1.14 0.89 1.05 1.52 1.00 1.00
Incremental Delay, d2 4.5 0.1 5.4 1.7 0.2 2.0
Delay (s) 34.5 3.9 48.3 21.1 31.5 23.1
Level of Service C A D C C C
Approach Delay (s) 31.1 26.3 26.2
Approach LOS C C C

Intersection Summary
HCM Average Control Delay 28.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 68.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1520 58 48 1371 19 60 0 48 6 0 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 4% -4% 4% 7%
Total Lost time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 1.00 0.91 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85 0.97
Flt Protected 1.00 0.95 1.00 0.95 1.00 0.96
Satd. Flow (prot) 3480 1805 5174 1769 1552 1708
Flt Permitted 1.00 0.95 1.00 0.75 1.00 0.74
Satd. Flow (perm) 3480 1805 5174 1391 1552 1303
Peak-hour factor, PHF 0.94 0.94 0.91 0.75 0.93 0.68 0.88 0.25 0.80 0.50 0.25 1.00
Adj. Flow (vph) 0 1617 64 64 1474 28 68 0 60 12 0 4
RTOR Reduction (vph) 0 2 0 0 1 0 0 0 55 0 4 0
Lane Group Flow (vph) 0 1679 0 64 1501 0 0 68 5 0 12 0
Heavy Vehicles (%) 1% 1% 3% 2% 2% 0% 0% 0% 2% 0% 0% 0%
Turn Type Prot Perm Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 66.2 7.8 79.0 9.0 9.0 9.0
Effective Green, g (s) 66.2 7.8 79.0 9.0 9.0 9.0
Actuated g/C Ratio 0.66 0.08 0.79 0.09 0.09 0.09
Clearance Time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2304 141 4087 125 140 117
v/s Ratio Prot c0.48 0.04 c0.29
v/s Ratio Perm c0.05 0.00 0.01
v/c Ratio 0.73 0.45 0.37 0.54 0.04 0.11
Uniform Delay, d1 11.0 44.1 3.1 43.5 41.5 41.8
Progression Factor 0.53 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 2.3 0.3 4.8 0.1 0.4
Delay (s) 7.6 46.4 3.4 48.3 41.7 42.2
Level of Service A D A D D D
Approach Delay (s) 7.6 5.1 45.2 42.2
Approach LOS A A D D

Intersection Summary
HCM Average Control Delay 8.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 65.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement SBL SBR NEL NET SWT SWR
Lane Configurations
Volume (veh/h) 0 1 1 538 551 1
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.25 0.25 0.25 0.87 0.88 0.25
Hourly flow rate (vph) 0 4 4 618 626 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 992
pX, platoon unblocked 0.94
vC, conflicting volume 945 315 630
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 814 315 630
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 99 100
cM capacity (veh/h) 300 687 962

Direction, Lane # SB 1 NE 1 NE 2 NE 3 SW 1 SW 2
Volume Total 4 4 309 309 417 213
Volume Left 0 4 0 0 0 0
Volume Right 4 0 0 0 0 4
cSH 687 962 1700 1700 1700 1700
Volume to Capacity 0.01 0.00 0.18 0.18 0.25 0.13
Queue Length 95th (ft) 0 0 0 0 0 0
Control Delay (s) 10.3 8.8 0.0 0.0 0.0 0.0
Lane LOS B A
Approach Delay (s) 10.3 0.1 0.0
Approach LOS B

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 25.3% ICU Level of Service A
Analysis Period (min) 15
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 2 2 6 17 2 65 5 472 11 76 470 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 16 12 12 16 12 12 12 12 12 12 12
Total Lost time (s) 5.0 5.0 6.0 6.0
Lane Util. Factor 1.00 1.00 0.95 0.95
Frt 0.93 0.90 1.00 1.00
Flt Protected 0.99 0.99 1.00 0.99
Satd. Flow (prot) 1991 1891 3561 3546
Flt Permitted 0.93 0.91 0.94 0.81
Satd. Flow (perm) 1871 1747 3363 2902
Peak-hour factor, PHF 0.50 0.25 0.50 0.71 0.50 0.86 0.63 0.94 0.92 0.76 0.89 0.75
Adj. Flow (vph) 4 8 12 24 4 76 8 502 12 100 528 8
RTOR Reduction (vph) 0 11 0 0 70 0 0 2 0 0 1 0
Lane Group Flow (vph) 0 13 0 0 34 0 0 520 0 0 635 0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 2% 0% 1% 0% 0% 1% 0%
Turn Type Perm Perm Perm pm+pt
Protected Phases 6 2 4 3 8
Permitted Phases 6 2 4 8
Actuated Green, G (s) 6.1 6.1 29.0 55.9
Effective Green, g (s) 6.1 6.1 29.0 55.9
Actuated g/C Ratio 0.08 0.08 0.40 0.77
Clearance Time (s) 5.0 5.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 156 146 1336 2415
v/s Ratio Prot c0.08
v/s Ratio Perm 0.01 c0.02 c0.15 0.12
v/c Ratio 0.08 0.24 0.39 0.26
Uniform Delay, d1 30.9 31.3 15.7 2.5
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.8 0.9 0.3
Delay (s) 31.1 32.1 16.5 2.8
Level of Service C C B A
Approach Delay (s) 31.1 32.1 16.5 2.8
Approach LOS C C B A

Intersection Summary
HCM Average Control Delay 11.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 73.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 49.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 694 1635 1606 100 660
v/c Ratio 0.80 0.57 0.59 0.90 1.09
Control Delay 53.4 2.2 19.7 110.7 94.3
Queue Delay 0.0 0.3 0.0 0.0 16.7
Total Delay 53.4 2.5 19.7 110.7 111.0
Queue Length 50th (ft) 217 37 279 65 ~478
Queue Length 95th (ft) m235 66 374 #165 #622
Internal Link Dist (ft) 667 623 750
Turn Bay Length (ft) 290
Base Capacity (vph) 1366 2858 2700 111 606
Starvation Cap Reductn 0 572 0 0 0
Spillback Cap Reductn 0 0 0 0 22
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.51 0.72 0.59 0.90 1.13

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 12 1266 76 1296 16 32 108
v/c Ratio 0.11 0.54 0.58 0.50 0.10 0.16 0.62
Control Delay 46.3 11.8 63.7 10.9 38.8 15.0 53.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.3 11.8 63.7 10.9 38.8 15.0 53.8
Queue Length 50th (ft) 7 242 38 281 9 0 62
Queue Length 95th (ft) 17 303 71 448 8 24 81
Internal Link Dist (ft) 672 282 395 285
Turn Bay Length (ft) 180 145
Base Capacity (vph) 123 2328 134 2617 213 253 222
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.10 0.54 0.57 0.50 0.08 0.13 0.49

Intersection Summary
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Lane Group EBT WBT WBR SBL SBT
Lane Group Flow (vph) 1134 1028 342 784 4
v/c Ratio 0.36 0.49 0.22 0.78 0.02
Control Delay 16.2 8.0 0.4 38.5 23.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 16.2 8.0 0.4 38.5 23.0
Queue Length 50th (ft) 209 69 0 236 2
Queue Length 95th (ft) 275 81 0 274 3
Internal Link Dist (ft) 564 662 574
Turn Bay Length (ft) 415
Base Capacity (vph) 3137 2098 1567 1290 319
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.36 0.49 0.22 0.61 0.01

Intersection Summary
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Lane Group EBL EBT WBT NBL NBT NBR
Lane Group Flow (vph) 213 1818 1157 93 94 343
v/c Ratio 0.69 0.53 0.55 0.23 0.23 0.89
Control Delay 66.9 2.5 25.7 32.0 32.1 60.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 66.9 2.5 25.7 32.0 32.1 60.0
Queue Length 50th (ft) 133 22 171 49 50 195
Queue Length 95th (ft) 182 26 223 90 25 #344
Internal Link Dist (ft) 662 483 1111
Turn Bay Length (ft) 510 520
Base Capacity (vph) 445 3415 2113 434 434 416
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.48 0.53 0.55 0.21 0.22 0.82

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 1966 248 416 1741 274 458
v/c Ratio 0.88 0.20 0.79 0.77 0.33 0.64
Control Delay 35.8 3.3 50.2 22.0 32.2 25.2
Queue Delay 0.0 0.0 0.0 0.3 0.0 0.0
Total Delay 35.8 3.3 50.2 22.4 32.2 25.2
Queue Length 50th (ft) 448 20 145 396 73 215
Queue Length 95th (ft) #564 m29 m170 m562 104 284
Internal Link Dist (ft) 45 667 682
Turn Bay Length (ft) 290 200
Base Capacity (vph) 2241 1214 725 2269 858 706
Starvation Cap Reductn 0 0 0 136 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.88 0.20 0.57 0.82 0.32 0.65

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 1681 64 1502 68 60 16
v/c Ratio 0.69 0.40 0.36 0.48 0.28 0.12
Control Delay 8.5 49.4 3.6 52.6 14.0 34.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.5 49.4 3.6 52.6 14.0 34.3
Queue Length 50th (ft) 107 39 86 42 0 7
Queue Length 95th (ft) m234 65 131 21 28 6
Internal Link Dist (ft) 623 1219 580 169
Turn Bay Length (ft) 170 70
Base Capacity (vph) 2422 289 4210 223 299 212
Starvation Cap Reductn 12 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.70 0.22 0.36 0.30 0.20 0.08

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group SET NWT NET SWT
Lane Group Flow (vph) 24 104 522 636
v/c Ratio 0.12 0.43 0.38 0.26
Control Delay 21.2 17.7 15.9 3.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 21.2 17.7 15.9 3.0
Queue Length 50th (ft) 5 12 82 32
Queue Length 95th (ft) 3 14 120 60
Internal Link Dist (ft) 355 298 265 912
Turn Bay Length (ft)
Base Capacity (vph) 521 534 1385 2445
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.05 0.19 0.38 0.26

Intersection Summary





L – Capacity and Queue Analysis 

Output “Year 2015 No Build”:
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 556 1306 1884 41 52 867
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 13 13
Grade (%) 5% -5% 1%
Total Lost time (s) 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 0.95 0.91 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3283 3451 5158 1718 1628
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3283 3451 5158 1718 1628
Peak-hour factor, PHF 0.94 0.96 0.97 0.50 0.85 0.93
Adj. Flow (vph) 591 1360 1942 82 61 932
RTOR Reduction (vph) 0 0 4 0 0 0
Lane Group Flow (vph) 591 1360 2020 0 61 932
Heavy Vehicles (%) 4% 2% 2% 13% 8% 2%
Turn Type Prot custom
Protected Phases 5 2 6 4 4 5
Permitted Phases 4
Actuated Green, G (s) 22.3 69.0 41.7 19.0 47.3
Effective Green, g (s) 22.3 69.0 41.7 19.0 47.3
Actuated g/C Ratio 0.22 0.69 0.42 0.19 0.47
Clearance Time (s) 5.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 732 2381 2151 326 770
v/s Ratio Prot 0.18 0.39 c0.39 0.04 c0.57
v/s Ratio Perm
v/c Ratio 0.81 0.57 0.94 0.19 1.21
Uniform Delay, d1 36.8 7.9 27.9 34.0 26.4
Progression Factor 1.12 1.07 0.90 1.00 1.00
Incremental Delay, d2 5.1 0.8 8.8 0.3 106.6
Delay (s) 46.3 9.3 34.1 34.3 133.0
Level of Service D A C C F
Approach Delay (s) 20.5 34.1 126.9
Approach LOS C C F

Intersection Summary
HCM Average Control Delay 47.3 HCM Level of Service D
HCM Volume to Capacity ratio 1.10
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 101.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 13 1434 17 26 1272 15 27 18 67 102 32 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 12 12 10 12 12 10 10 10 12 12 12
Grade (%) -1% 1% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.97 1.00 0.97
Satd. Flow (prot) 1736 3549 1676 3482 1619 1463 1772
Flt Permitted 0.95 1.00 0.95 1.00 0.78 1.00 0.77
Satd. Flow (perm) 1736 3549 1676 3482 1293 1463 1417
Peak-hour factor, PHF 0.54 0.94 0.61 0.65 0.94 0.94 0.91 0.75 0.88 0.91 0.80 0.54
Adj. Flow (vph) 24 1526 28 40 1353 16 30 24 76 112 40 24
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 64 0 6 0
Lane Group Flow (vph) 24 1553 0 40 1368 0 0 54 12 0 170 0
Heavy Vehicles (%) 1% 2% 0% 0% 3% 0% 7% 6% 3% 1% 6% 0%
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 2.4 61.7 4.0 63.3 16.3 16.3 16.3
Effective Green, g (s) 2.4 61.7 4.0 63.3 16.3 16.3 16.3
Actuated g/C Ratio 0.02 0.62 0.04 0.63 0.16 0.16 0.16
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 42 2190 67 2204 211 238 231
v/s Ratio Prot 0.01 c0.44 c0.02 0.39
v/s Ratio Perm 0.04 0.01 c0.12
v/c Ratio 0.57 0.71 0.60 0.62 0.26 0.05 0.74
Uniform Delay, d1 48.3 13.0 47.2 11.1 36.6 35.3 39.8
Progression Factor 1.00 1.00 1.11 0.33 1.00 1.00 1.00
Incremental Delay, d2 17.4 2.0 12.4 1.2 0.6 0.1 11.6
Delay (s) 65.7 15.0 65.0 4.9 37.2 35.4 51.4
Level of Service E B E A D D D
Approach Delay (s) 15.8 6.6 36.2 51.4
Approach LOS B A D D

Intersection Summary
HCM Average Control Delay 14.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 73.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1324 0 0 1055 0 0 0 0 780 1 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 12 12 13 10 12
Grade (%) -4% 4% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 0.95 0.97 1.00
Frt 1.00 1.00 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 5137 3435 3414 887
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 5137 3435 3414 887
Peak-hour factor, PHF 0.94 0.91 0.94 0.93 0.95 0.69 0.92 0.92 0.92 0.94 0.25 0.94
Adj. Flow (vph) 0 1455 0 0 1111 0 0 0 0 830 4 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1455 0 0 1111 0 0 0 0 830 4 0
Heavy Vehicles (%) 2% 3% 3% 2% 3% 2% 2% 2% 2% 6% 100% 1%
Turn Type custom Perm
Protected Phases 2 6 4 6 4
Permitted Phases 4
Actuated Green, G (s) 57.3 57.3 30.7 30.7
Effective Green, g (s) 57.3 57.3 30.7 30.7
Actuated g/C Ratio 0.57 0.57 0.31 0.31
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2944 1968 1048 272
v/s Ratio Prot 0.28 c0.32 0.00
v/s Ratio Perm c0.24
v/c Ratio 0.49 0.56 0.79 0.01
Uniform Delay, d1 12.7 13.5 31.7 24.1
Progression Factor 0.93 0.43 1.00 1.00
Incremental Delay, d2 0.5 0.3 4.2 0.0
Delay (s) 12.3 6.1 35.9 24.1
Level of Service B A D C
Approach Delay (s) 12.3 6.1 0.0 35.8
Approach LOS B A A D

Intersection Summary
HCM Average Control Delay 16.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 61.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 386 1718 0 0 1411 179 147 10 250 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 13 12 12 12 12 12 13 13 12 12 12 12
Grade (%) -5% 5% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.91 0.91 0.95 0.95 1.00
Frt 1.00 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00
Satd. Flow (prot) 1893 5016 4830 1754 1790 1568
Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00
Satd. Flow (perm) 1893 5016 4830 1754 1790 1568
Peak-hour factor, PHF 0.81 0.96 0.98 0.93 0.95 0.58 0.84 0.25 0.77 0.92 0.92 0.92
Adj. Flow (vph) 477 1790 0 0 1485 309 175 40 325 0 0 0
RTOR Reduction (vph) 0 0 0 0 32 0 0 0 19 0 0 0
Lane Group Flow (vph) 477 1790 0 0 1762 0 107 108 306 0 0 0
Heavy Vehicles (%) 1% 6% 2% 2% 2% 2% 1% 1% 3% 2% 2% 2%
Turn Type Prot Perm Perm
Protected Phases 5 2 6 8
Permitted Phases 8 8
Actuated Green, G (s) 25.8 65.8 34.0 22.2 22.2 22.2
Effective Green, g (s) 25.8 65.8 34.0 22.2 22.2 22.2
Actuated g/C Ratio 0.26 0.66 0.34 0.22 0.22 0.22
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 488 3301 1642 389 397 348
v/s Ratio Prot c0.25 0.36 c0.36
v/s Ratio Perm 0.06 0.06 c0.19
v/c Ratio 0.98 0.54 1.07 0.28 0.27 0.88
Uniform Delay, d1 36.8 9.1 33.0 32.2 32.2 37.6
Progression Factor 0.72 0.94 0.77 1.00 1.00 1.00
Incremental Delay, d2 32.2 0.5 40.9 0.4 0.4 21.3
Delay (s) 58.8 9.1 66.3 32.6 32.6 58.8
Level of Service E A E C C E
Approach Delay (s) 19.5 66.3 48.4 0.0
Approach LOS B E D A

Intersection Summary
HCM Average Control Delay 41.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 72.0% 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
Volume (vph) 1436 532 312 2439 570 426
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) -5% 1% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5212 1577 3318 3487 3433 1568
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5212 1577 3318 3487 3433 1568
Peak-hour factor, PHF 0.96 0.89 0.89 0.94 0.86 0.94
Adj. Flow (vph) 1496 598 351 2595 663 453
RTOR Reduction (vph) 0 18 0 0 0 5
Lane Group Flow (vph) 1496 580 351 2595 663 448
Heavy Vehicles (%) 2% 5% 5% 3% 2% 3%
Turn Type pt+ov Prot pt+ov
Protected Phases 2 2 8 1 6 8 8 1
Permitted Phases
Actuated Green, G (s) 45.9 74.5 13.5 65.4 22.6 42.1
Effective Green, g (s) 45.9 74.5 13.5 65.4 22.6 42.1
Actuated g/C Ratio 0.46 0.74 0.14 0.65 0.23 0.42
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2392 1175 448 2280 776 660
v/s Ratio Prot 0.29 0.37 0.11 c0.74 c0.19 0.29
v/s Ratio Perm
v/c Ratio 0.63 0.49 0.78 1.14 0.85 0.68
Uniform Delay, d1 20.5 5.1 41.8 17.3 37.1 23.5
Progression Factor 0.59 0.60 1.13 0.67 1.00 1.00
Incremental Delay, d2 1.0 0.3 0.8 62.8 9.1 2.8
Delay (s) 13.1 3.4 48.2 74.3 46.2 26.3
Level of Service B A D E D C
Approach Delay (s) 10.3 71.2 38.1
Approach LOS B E D

Intersection Summary
HCM Average Control Delay 44.5 HCM Level of Service D
HCM Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 93.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1311 47 62 1887 9 20 0 35 4 0 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 4% -4% 4% 7%
Total Lost time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 1.00 0.91 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85 0.91
Flt Protected 1.00 0.95 1.00 0.95 1.00 0.99
Satd. Flow (prot) 3312 1705 5130 1415 1227 1570
Flt Permitted 1.00 0.95 1.00 0.73 1.00 0.89
Satd. Flow (perm) 3312 1705 5130 1089 1227 1418
Peak-hour factor, PHF 0.92 0.95 0.77 0.85 0.95 0.75 0.83 0.25 0.55 0.33 0.25 0.64
Adj. Flow (vph) 0 1380 61 73 1986 12 24 0 64 12 0 28
RTOR Reduction (vph) 0 3 0 0 1 0 0 0 60 0 26 0
Lane Group Flow (vph) 0 1438 0 73 1997 0 0 24 4 0 14 0
Heavy Vehicles (%) 2% 6% 9% 8% 3% 11% 25% 0% 29% 0% 0% 6%
Turn Type Prot Perm Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 69.0 7.4 81.4 6.6 6.6 6.6
Effective Green, g (s) 69.0 7.4 81.4 6.6 6.6 6.6
Actuated g/C Ratio 0.69 0.07 0.81 0.07 0.07 0.07
Clearance Time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2285 126 4176 72 81 94
v/s Ratio Prot c0.43 0.04 c0.39
v/s Ratio Perm c0.02 0.00 0.01
v/c Ratio 0.63 0.58 0.48 0.33 0.05 0.15
Uniform Delay, d1 8.5 44.8 2.8 44.6 43.8 44.0
Progression Factor 0.60 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 6.3 0.4 2.7 0.3 0.7
Delay (s) 6.2 51.1 3.2 47.3 44.0 44.8
Level of Service A D A D D D
Approach Delay (s) 6.2 4.9 44.9 44.8
Approach LOS A A D D

Intersection Summary
HCM Average Control Delay 6.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 60.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement SBL SBR NEL NET SWT SWR
Lane Configurations
Volume (veh/h) 0 2 1 1043 579 1
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.80 0.25 0.25 0.98 0.91 0.25
Hourly flow rate (vph) 0 8 4 1064 636 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 992
pX, platoon unblocked 0.79
vC, conflicting volume 1178 320 640
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 692 320 640
tC, single (s) 6.8 7.9 6.1
tC, 2 stage (s)
tF (s) 3.5 3.8 3.2
p0 queue free % 100 99 99
cM capacity (veh/h) 296 553 499

Direction, Lane # SB 1 NE 1 NE 2 NE 3 SW 1 SW 2
Volume Total 8 4 532 532 424 216
Volume Left 0 4 0 0 0 0
Volume Right 8 0 0 0 0 4
cSH 553 499 1700 1700 1700 1700
Volume to Capacity 0.01 0.01 0.31 0.31 0.25 0.13
Queue Length 95th (ft) 1 1 0 0 0 0
Control Delay (s) 11.6 12.3 0.0 0.0 0.0 0.0
Lane LOS B B
Approach Delay (s) 11.6 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 32.2% ICU Level of Service A
Analysis Period (min) 15
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 32 14 25 21 3 155 8 857 4 58 512 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 16 12 12 16 12 12 12 12 12 12 12
Total Lost time (s) 5.0 5.0 6.0 6.0
Lane Util. Factor 1.00 1.00 0.95 0.95
Frt 0.96 0.89 1.00 1.00
Flt Protected 0.98 0.99 1.00 0.99
Satd. Flow (prot) 1854 1824 3499 3428
Flt Permitted 0.54 0.93 0.94 0.76
Satd. Flow (perm) 1023 1715 3307 2634
Peak-hour factor, PHF 0.57 0.44 0.63 0.75 0.75 0.88 0.67 0.88 0.33 0.91 0.93 0.67
Adj. Flow (vph) 56 32 40 28 4 176 12 974 12 64 551 16
RTOR Reduction (vph) 0 27 0 0 153 0 0 1 0 0 1 0
Lane Group Flow (vph) 0 101 0 0 55 0 0 997 0 0 630 0
Heavy Vehicles (%) 6% 0% 20% 10% 0% 3% 0% 3% 0% 0% 5% 0%
Turn Type Perm Perm Perm pm+pt
Protected Phases 6 2 4 3 8
Permitted Phases 6 2 4 8
Actuated Green, G (s) 10.3 10.3 30.0 56.7
Effective Green, g (s) 10.3 10.3 30.0 56.7
Actuated g/C Ratio 0.13 0.13 0.38 0.73
Clearance Time (s) 5.0 5.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 135 226 1272 2136
v/s Ratio Prot c0.08
v/s Ratio Perm c0.10 0.03 c0.30 0.13
v/c Ratio 0.75 0.24 0.78 0.29
Uniform Delay, d1 32.6 30.4 21.1 3.7
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 20.1 0.6 4.9 0.4
Delay (s) 52.7 30.9 26.0 4.1
Level of Service D C C A
Approach Delay (s) 52.7 30.9 26.0 4.1
Approach LOS D C C A

Intersection Summary
HCM Average Control Delay 21.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 78.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 65.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 591 1360 2024 61 932
v/c Ratio 0.81 0.57 0.94 0.19 1.24
Control Delay 48.1 9.5 35.4 35.8 145.0
Queue Delay 0.0 0.0 0.6 0.0 0.0
Total Delay 48.1 9.5 36.0 35.8 145.0
Queue Length 50th (ft) 200 168 442 33 ~741
Queue Length 95th (ft) 247 190 #630 65 #918
Internal Link Dist (ft) 667 623 750
Turn Bay Length (ft) 290
Base Capacity (vph) 985 2381 2157 326 753
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 23 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.60 0.57 0.95 0.19 1.24

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 24 1554 40 1369 54 76 176
v/c Ratio 0.23 0.68 0.37 0.59 0.26 0.25 0.74
Control Delay 50.2 15.4 59.8 5.6 38.1 10.2 56.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.2 15.4 59.8 5.6 38.1 10.2 56.7
Queue Length 50th (ft) 15 372 27 47 30 0 103
Queue Length 95th (ft) 24 479 45 104 53 36 148
Internal Link Dist (ft) 672 282 395 285
Turn Bay Length (ft) 180 145
Base Capacity (vph) 107 2277 109 2331 259 353 289
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.22 0.68 0.37 0.59 0.21 0.22 0.61

Intersection Summary
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Lane Group EBT WBT WBR SBL SBT
Lane Group Flow (vph) 1455 1111 729 830 4
v/c Ratio 0.49 0.56 0.47 0.79 0.01
Control Delay 13.1 5.9 4.1 37.4 21.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 13.1 5.9 4.1 37.4 21.0
Queue Length 50th (ft) 129 76 403 248 2
Queue Length 95th (ft) 204 m175 m0 288 2
Internal Link Dist (ft) 564 662 574
Turn Bay Length (ft) 415
Base Capacity (vph) 2943 1968 1552 1331 346
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.49 0.56 0.47 0.62 0.01

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBT NBL NBT NBR
Lane Group Flow (vph) 477 1790 1794 107 108 325
v/c Ratio 0.98 0.54 1.07 0.28 0.27 0.89
Control Delay 63.2 9.4 63.8 33.5 33.5 60.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.2 9.4 63.8 33.5 33.5 60.7
Queue Length 50th (ft) ~346 152 341 57 58 183
Queue Length 95th (ft) #460 268 m252 100 28 232
Internal Link Dist (ft) 662 483 1111
Turn Bay Length (ft) 510 520
Base Capacity (vph) 489 3301 1674 421 429 395
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.98 0.54 1.07 0.25 0.25 0.82

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



Queues 2015 AM No Build
18: West Chester Pike & S Lawrence Rd 6/22/2011

F:\1984_052_ MarpleTwp\Traffic\Synchro\2010 work\TIS\2015\by movement\no build\2015 NB AM Peak Hour Conditions.synSynchro 7 -  Report
Page 5

Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 1496 598 351 2595 663 453
v/c Ratio 0.63 0.50 0.78 1.14 0.86 0.68
Control Delay 13.6 4.3 48.3 78.0 49.3 28.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.6 4.3 48.3 78.0 49.3 28.6
Queue Length 50th (ft) 124 49 117 ~1004 208 223
Queue Length 95th (ft) 198 m64 m114 m#970 260 316
Internal Link Dist (ft) 45 667 682
Turn Bay Length (ft) 290 200
Base Capacity (vph) 2393 1192 564 2282 790 652
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.63 0.50 0.62 1.14 0.84 0.69

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 1441 73 1998 24 64 40
v/c Ratio 0.60 0.50 0.46 0.29 0.42 0.30
Control Delay 6.6 55.7 3.3 51.6 19.8 26.9
Queue Delay 0.2 0.0 0.0 0.0 0.0 0.0
Total Delay 6.8 55.7 3.3 51.6 19.8 26.9
Queue Length 50th (ft) 220 45 112 15 0 7
Queue Length 95th (ft) 290 85 156 11 9 0
Internal Link Dist (ft) 623 1219 580 169
Turn Bay Length (ft) 170 70
Base Capacity (vph) 2404 159 4301 109 180 167
Starvation Cap Reductn 287 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.68 0.46 0.46 0.22 0.36 0.24

Intersection Summary
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Lane Group SET NWT NET SWT
Lane Group Flow (vph) 128 208 998 631
v/c Ratio 0.79 0.55 0.78 0.30
Control Delay 55.3 13.1 26.4 4.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 55.3 13.1 26.4 4.4
Queue Length 50th (ft) 46 14 218 43
Queue Length 95th (ft) 35 42 284 79
Internal Link Dist (ft) 355 298 265 912
Turn Bay Length (ft)
Base Capacity (vph) 349 669 1274 2124
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.37 0.31 0.78 0.30

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 1093 1807 1456 87 102 799
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 13 13
Grade (%) 5% -5% 1%
Total Lost time (s) 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 0.95 0.91 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3347 3451 5168 1819 1628
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3347 3451 5168 1819 1628
Peak-hour factor, PHF 0.98 0.95 0.87 0.86 0.74 0.95
Adj. Flow (vph) 1115 1902 1674 101 138 841
RTOR Reduction (vph) 0 0 6 0 0 1
Lane Group Flow (vph) 1115 1902 1769 0 138 840
Turn Type Prot custom
Protected Phases 5 2 6 4 4
Permitted Phases 5
Actuated Green, G (s) 43.5 95.0 46.5 13.0 56.5
Effective Green, g (s) 43.5 95.0 46.5 13.0 56.5
Actuated g/C Ratio 0.36 0.79 0.39 0.11 0.47
Clearance Time (s) 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1213 2732 2003 197 848
v/s Ratio Prot 0.33 0.55 c0.34 0.08 c0.11
v/s Ratio Perm 0.41
v/c Ratio 0.92 0.70 0.88 0.70 0.99
Uniform Delay, d1 36.6 5.8 34.2 51.6 31.5
Progression Factor 0.52 0.89 1.16 1.00 1.00
Incremental Delay, d2 3.7 0.4 5.8 10.7 28.4
Delay (s) 22.8 5.6 45.5 62.3 59.9
Level of Service C A D E E
Approach Delay (s) 12.0 45.5 60.3
Approach LOS B D E

Intersection Summary
HCM Average Control Delay 30.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 89.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 113 1577 35 16 1649 19 49 18 4 15 15 17
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 12 12 10 12 12 10 10 10 12 12 12
Grade (%) -1% 1% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.97 1.00 0.98
Satd. Flow (prot) 1702 3509 1643 3514 1698 1492 1757
Flt Permitted 0.95 1.00 0.95 1.00 0.75 1.00 0.84
Satd. Flow (perm) 1702 3509 1643 3514 1311 1492 1498
Peak-hour factor, PHF 0.88 0.95 0.80 1.00 0.88 0.68 0.94 0.75 0.50 0.47 0.75 0.61
Adj. Flow (vph) 128 1660 44 16 1874 28 52 24 8 32 20 28
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 7 0 17 0
Lane Group Flow (vph) 128 1703 0 16 1901 0 0 76 1 0 63 0
Heavy Vehicles (%) 3% 3% 3% 2% 2% 2% 1% 1% 1% 1% 1% 1%
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 11.5 90.5 2.0 81.0 9.5 9.5 9.5
Effective Green, g (s) 11.5 90.5 2.0 81.0 9.5 9.5 9.5
Actuated g/C Ratio 0.10 0.75 0.02 0.68 0.08 0.08 0.08
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 163 2646 27 2372 104 118 119
v/s Ratio Prot c0.08 0.49 0.01 c0.54
v/s Ratio Perm c0.06 0.00 0.04
v/c Ratio 0.79 0.64 0.59 0.80 0.73 0.01 0.53
Uniform Delay, d1 53.0 7.0 58.6 13.8 54.0 50.9 53.1
Progression Factor 1.00 1.00 0.83 0.72 1.00 1.00 1.00
Incremental Delay, d2 21.5 1.2 24.2 2.3 23.0 0.0 4.5
Delay (s) 74.6 8.3 73.0 12.3 77.0 50.9 57.6
Level of Service E A E B E D E
Approach Delay (s) 12.9 12.8 74.5 57.6
Approach LOS B B E E

Intersection Summary
HCM Average Control Delay 15.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 80.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1409 0 0 1308 0 0 0 0 1476 1 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 12 12 13 10 12
Grade (%) -4% 4% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 0.95 0.97 1.00
Frt 1.00 1.00 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 5187 3468 3583 1756
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 5187 3468 3583 1756
Peak-hour factor, PHF 0.94 0.94 0.94 0.93 0.94 0.90 0.92 0.92 0.92 0.94 0.25 0.94
Adj. Flow (vph) 0 1499 0 0 1391 0 0 0 0 1570 4 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1499 0 0 1391 0 0 0 0 1570 4 0
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 1% 1% 1%
Turn Type custom Perm
Protected Phases 2 6 4 6 4
Permitted Phases 4
Actuated Green, G (s) 52.5 52.5 55.5 55.5
Effective Green, g (s) 52.5 52.5 55.5 55.5
Actuated g/C Ratio 0.44 0.44 0.46 0.46
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2269 1517 1657 812
v/s Ratio Prot 0.29 c0.40 0.00
v/s Ratio Perm c0.44
v/c Ratio 0.66 0.92 0.95 0.00
Uniform Delay, d1 26.7 31.7 30.9 17.4
Progression Factor 0.78 0.78 1.00 1.00
Incremental Delay, d2 1.2 6.5 11.8 0.0
Delay (s) 22.1 31.4 42.7 17.4
Level of Service C C D B
Approach Delay (s) 22.1 31.4 0.0 42.6
Approach LOS C C A D

Intersection Summary
HCM Average Control Delay 32.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 88.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 321 2564 0 0 1322 0 256 0 495 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 13 12 12 12 12 12 13 13 12 12 12 12
Grade (%) -5% 5% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.91 0.91 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1874 5212 4958 1754 1754 1599
Flt Permitted 0.95 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 1874 5212 4958 1754 1754 1599
Peak-hour factor, PHF 0.83 0.95 0.98 0.93 0.92 0.93 0.93 0.25 0.94 0.92 0.92 0.92
Adj. Flow (vph) 387 2699 0 0 1437 0 275 0 527 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 1 0 0 0
Lane Group Flow (vph) 387 2699 0 0 1437 0 137 138 526 0 0 0
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 1% 1% 1% 2% 2% 2%
Turn Type Prot Perm Perm
Protected Phases 5 2 6 8
Permitted Phases 8 8
Actuated Green, G (s) 27.0 72.0 39.0 36.0 36.0 36.0
Effective Green, g (s) 27.0 72.0 39.0 36.0 36.0 36.0
Actuated g/C Ratio 0.22 0.60 0.32 0.30 0.30 0.30
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 422 3127 1611 526 526 480
v/s Ratio Prot 0.21 c0.52 0.29
v/s Ratio Perm 0.08 0.08 c0.33
v/c Ratio 0.92 0.86 0.89 0.26 0.26 1.09
Uniform Delay, d1 45.4 19.9 38.5 31.9 31.9 42.0
Progression Factor 0.75 0.83 0.80 1.00 1.00 1.00
Incremental Delay, d2 20.0 1.9 5.4 0.3 0.3 69.4
Delay (s) 54.1 18.4 36.3 32.2 32.2 111.4
Level of Service D B D C C F
Approach Delay (s) 22.9 36.3 84.2 0.0
Approach LOS C D F A

Intersection Summary
HCM Average Control Delay 35.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 90.2% 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
Volume (vph) 2503 556 533 1722 286 397
Ideal Flow (vphpl) 2100 1900 1900 1900 1900 1900
Grade (%) -5% 1% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5761 1623 3416 3522 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5761 1623 3416 3522 3433 1583
Peak-hour factor, PHF 0.95 0.83 0.95 0.92 0.82 0.93
Adj. Flow (vph) 2635 670 561 1872 349 427
RTOR Reduction (vph) 0 6 0 0 0 0
Lane Group Flow (vph) 2635 664 561 1872 349 427
Turn Type pt+ov Prot custom
Protected Phases 2 2 8 1 6 8 8
Permitted Phases 1
Actuated Green, G (s) 53.4 85.8 22.2 81.6 26.4 48.6
Effective Green, g (s) 53.4 85.8 22.2 81.6 26.4 48.6
Actuated g/C Ratio 0.44 0.71 0.18 0.68 0.22 0.41
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 4.0 3.0 2.0 2.0
Lane Grp Cap (vph) 2564 1160 632 2395 755 720
v/s Ratio Prot c0.46 0.41 0.16 c0.53 0.10 c0.13
v/s Ratio Perm 0.14
v/c Ratio 1.03 0.57 0.89 0.78 0.46 0.59
Uniform Delay, d1 33.3 8.3 47.7 13.1 40.6 28.0
Progression Factor 0.64 0.54 0.66 1.40 1.00 1.00
Incremental Delay, d2 19.9 0.2 6.2 1.0 0.2 0.9
Delay (s) 41.1 4.7 37.4 19.4 40.8 28.8
Level of Service D A D B D C
Approach Delay (s) 33.7 23.6 34.2
Approach LOS C C C

Intersection Summary
HCM Average Control Delay 30.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 82.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1848 61 65 1399 17 141 1 124 2 0 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 4% -4% 4% 7%
Total Lost time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 1.00 0.91 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85 0.94
Flt Protected 1.00 0.95 1.00 0.95 1.00 0.97
Satd. Flow (prot) 3461 1497 5128 1741 1583 1679
Flt Permitted 1.00 0.95 1.00 0.72 1.00 0.83
Satd. Flow (perm) 3461 1497 5128 1317 1583 1425
Peak-hour factor, PHF 0.92 0.93 0.79 0.80 0.97 0.85 0.83 0.25 0.74 0.25 0.25 0.50
Adj. Flow (vph) 0 1987 77 81 1442 20 170 4 168 8 0 6
RTOR Reduction (vph) 0 2 0 0 1 0 0 0 99 0 5 0
Lane Group Flow (vph) 0 2062 0 81 1461 0 0 174 69 0 9 0
Heavy Vehicles (%) 2% 1% 18% 23% 3% 0% 2% 0% 0% 0% 0% 0%
Turn Type Prot Perm Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 76.9 8.0 89.9 18.1 18.1 18.1
Effective Green, g (s) 76.9 8.0 89.9 18.1 18.1 18.1
Actuated g/C Ratio 0.64 0.07 0.75 0.15 0.15 0.15
Clearance Time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2218 100 3842 199 239 215
v/s Ratio Prot c0.60 c0.05 0.28
v/s Ratio Perm c0.13 0.04 0.01
v/c Ratio 0.93 0.81 0.38 0.87 0.29 0.04
Uniform Delay, d1 19.1 55.3 5.3 49.8 45.2 43.5
Progression Factor 0.26 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.4 37.2 0.3 31.9 0.7 0.1
Delay (s) 11.4 92.5 5.6 81.7 45.9 43.6
Level of Service B F A F D D
Approach Delay (s) 11.4 10.1 64.1 43.6
Approach LOS B B E D

Intersection Summary
HCM Average Control Delay 15.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 79.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis 2015 PM No Build
3: Langford Run Road & Lawrence Road 6/22/2011

F:\1984_052_ MarpleTwp\Traffic\Synchro\2010 work\TIS\2015\by movement\no build\2015 NB South Lawrence PM.synSynchro 7 -  Report
Page 1

Movement SBL SBR NEL NET SWT SWR
Lane Configurations
Volume (veh/h) 0 2 1 651 1052 4
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.80 0.50 0.25 0.92 0.89 0.50
Hourly flow rate (vph) 0 4 4 708 1182 8
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 992
pX, platoon unblocked 0.94
vC, conflicting volume 1548 595 1190
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1463 595 1190
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 99 99
cM capacity (veh/h) 112 452 594

Direction, Lane # SB 1 NE 1 NE 2 NE 3 SW 1 SW 2
Volume Total 4 4 354 354 788 402
Volume Left 0 4 0 0 0 0
Volume Right 4 0 0 0 0 8
cSH 452 594 1700 1700 1700 1700
Volume to Capacity 0.01 0.01 0.21 0.21 0.46 0.24
Queue Length 95th (ft) 1 1 0 0 0 0
Control Delay (s) 13.0 11.1 0.0 0.0 0.0 0.0
Lane LOS B B
Approach Delay (s) 13.0 0.1 0.0
Approach LOS B

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 39.2% ICU Level of Service A
Analysis Period (min) 15
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 43 18 32 20 7 90 8 519 31 132 878 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 16 12 12 16 12 12 12 12 12 12 12
Total Lost time (s) 5.0 5.0 6.0 6.0
Lane Util. Factor 1.00 1.00 0.95 0.95
Frt 0.97 0.91 0.99 0.99
Flt Protected 0.97 0.99 1.00 0.99
Satd. Flow (prot) 2031 1929 3507 3531
Flt Permitted 0.70 0.87 0.92 0.67
Satd. Flow (perm) 1454 1694 3214 2366
Peak-hour factor, PHF 0.32 0.30 0.53 0.46 0.58 0.73 0.67 0.93 0.78 0.81 0.83 0.69
Adj. Flow (vph) 134 60 60 43 12 123 12 558 40 163 1058 64
RTOR Reduction (vph) 0 16 0 0 96 0 0 7 0 0 4 0
Lane Group Flow (vph) 0 238 0 0 82 0 0 603 0 0 1281 0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 2% 0% 0% 1% 0%
Turn Type Perm Perm Perm pm+pt
Protected Phases 6 2 4 3 8
Permitted Phases 6 2 4 8
Actuated Green, G (s) 17.2 17.2 30.0 49.8
Effective Green, g (s) 17.2 17.2 30.0 49.8
Actuated g/C Ratio 0.22 0.22 0.38 0.64
Clearance Time (s) 5.0 5.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 321 374 1236 1732
v/s Ratio Prot c0.14
v/s Ratio Perm c0.16 0.05 0.19 c0.33
v/c Ratio 0.74 0.22 0.49 0.74
Uniform Delay, d1 28.3 24.9 18.2 9.7
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.9 0.3 1.4 2.9
Delay (s) 37.2 25.2 19.6 12.5
Level of Service D C B B
Approach Delay (s) 37.2 25.2 19.6 12.5
Approach LOS D C B B

Intersection Summary
HCM Average Control Delay 18.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 78.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 71.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 1115 1902 1775 138 841
v/c Ratio 0.92 0.70 0.88 0.70 1.01
Control Delay 23.7 5.8 46.0 71.1 62.3
Queue Delay 0.0 19.7 0.2 0.0 43.7
Total Delay 23.7 25.5 46.2 71.1 106.0
Queue Length 50th (ft) 183 87 516 105 612
Queue Length 95th (ft) m160 m78 557 141 #901
Internal Link Dist (ft) 667 623 750
Turn Bay Length (ft) 290
Base Capacity (vph) 1283 2732 2007 197 835
Starvation Cap Reductn 0 885 0 0 0
Spillback Cap Reductn 0 0 18 0 88
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.87 1.03 0.89 0.70 1.13

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 128 1704 16 1902 76 8 80
v/c Ratio 0.79 0.62 0.23 0.80 0.74 0.06 0.59
Control Delay 84.1 7.4 52.7 12.8 91.4 28.5 59.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 84.1 7.4 52.7 12.8 91.4 28.5 59.6
Queue Length 50th (ft) 98 193 13 201 58 0 47
Queue Length 95th (ft) #188 393 m22 260 #99 7 80
Internal Link Dist (ft) 672 282 395 285
Turn Bay Length (ft) 180 145
Base Capacity (vph) 170 2753 69 2374 109 132 141
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.75 0.62 0.23 0.80 0.70 0.06 0.57

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBT WBR SBL SBT
Lane Group Flow (vph) 1499 1391 300 1570 4
v/c Ratio 0.66 0.92 0.19 0.95 0.00
Control Delay 22.4 31.4 0.1 43.9 17.0
Queue Delay 0.0 0.0 0.0 1.9 0.0
Total Delay 22.4 31.4 0.1 45.9 17.0
Queue Length 50th (ft) 335 599 0 580 2
Queue Length 95th (ft) 252 #699 m0 #745 2
Internal Link Dist (ft) 564 662 574
Turn Bay Length (ft) 415
Base Capacity (vph) 2270 1517 1552 1672 819
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 41 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.66 0.92 0.19 0.96 0.00

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBT NBL NBT NBR
Lane Group Flow (vph) 387 2699 1437 137 138 527
v/c Ratio 0.92 0.86 0.89 0.26 0.26 1.10
Control Delay 57.4 18.7 36.9 33.6 33.6 109.4
Queue Delay 0.0 10.0 0.0 0.1 0.2 0.0
Total Delay 57.4 28.7 36.9 33.7 33.8 109.4
Queue Length 50th (ft) 318 432 414 85 85 ~462
Queue Length 95th (ft) #396 502 #486 142 35 #681
Internal Link Dist (ft) 662 483 1111
Turn Bay Length (ft) 510 520
Base Capacity (vph) 437 3127 1610 526 526 481
Starvation Cap Reductn 0 252 0 0 0 0
Spillback Cap Reductn 0 445 0 72 72 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.89 1.01 0.89 0.30 0.30 1.10

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 2635 670 561 1872 349 427
v/c Ratio 1.03 0.57 0.89 0.78 0.46 0.59
Control Delay 43.6 5.6 39.1 20.7 42.3 27.8
Queue Delay 10.1 1.0 0.0 10.5 0.0 0.0
Total Delay 53.7 6.5 39.1 31.1 42.3 27.8
Queue Length 50th (ft) ~847 158 194 665 120 228
Queue Length 95th (ft) m#893 m151 m216 m742 147 329
Internal Link Dist (ft) 45 667 682
Turn Bay Length (ft) 290 200
Base Capacity (vph) 2561 1166 664 2394 830 703
Starvation Cap Reductn 64 253 0 521 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.06 0.73 0.84 1.00 0.42 0.61

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 2064 81 1462 174 168 14
v/c Ratio 0.93 0.81 0.38 0.87 0.50 0.06
Control Delay 12.5 104.1 5.7 88.0 21.2 32.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.5 104.1 5.7 88.0 21.2 32.8
Queue Length 50th (ft) 137 63 129 132 35 5
Queue Length 95th (ft) #328 #129 150 51 66 4
Internal Link Dist (ft) 623 1219 580 169
Turn Bay Length (ft) 170 70
Base Capacity (vph) 2219 100 3843 209 349 231
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.93 0.81 0.38 0.83 0.48 0.06

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group SET NWT NET SWT
Lane Group Flow (vph) 254 178 610 1285
v/c Ratio 0.75 0.38 0.49 0.75
Control Delay 39.5 10.7 19.5 14.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 39.5 10.7 19.5 14.0
Queue Length 50th (ft) 106 22 113 163
Queue Length 95th (ft) 39 23 160 243
Internal Link Dist (ft) 355 298 265 912
Turn Bay Length (ft)
Base Capacity (vph) 480 627 1243 1721
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.53 0.28 0.49 0.75

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 657 1514 1371 91 91 613
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 13 13
Grade (%) 5% -5% 1%
Total Lost time (s) 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 0.95 0.91 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3414 3485 5213 1856 1660
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3414 3485 5213 1856 1660
Peak-hour factor, PHF 0.93 0.91 0.90 0.80 0.90 0.91
Adj. Flow (vph) 706 1664 1523 114 101 674
RTOR Reduction (vph) 0 0 6 0 0 2
Lane Group Flow (vph) 706 1664 1631 0 101 672
Heavy Vehicles (%) 0% 1% 1% 0% 0% 0%
Turn Type Prot custom
Protected Phases 5 2 6 4 4 5
Permitted Phases 4
Actuated Green, G (s) 25.7 82.0 51.3 6.0 37.7
Effective Green, g (s) 25.7 82.0 51.3 6.0 37.7
Actuated g/C Ratio 0.26 0.82 0.51 0.06 0.38
Clearance Time (s) 5.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 877 2858 2674 111 626
v/s Ratio Prot 0.21 c0.48 0.31 0.05 c0.40
v/s Ratio Perm
v/c Ratio 0.81 0.58 0.61 0.91 1.07
Uniform Delay, d1 34.8 3.1 17.3 46.7 31.1
Progression Factor 0.61 1.85 0.94 1.00 1.00
Incremental Delay, d2 2.9 0.5 1.0 57.1 57.0
Delay (s) 24.1 6.2 17.1 103.8 88.2
Level of Service C A B F F
Approach Delay (s) 11.5 17.1 90.2
Approach LOS B B F

Intersection Summary
HCM Average Control Delay 26.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 76.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 7 1200 5 54 1061 7 9 1 27 44 8 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 12 12 10 12 12 10 10 10 12 12 12
Grade (%) -1% 1% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 0.96
Satd. Flow (prot) 1754 3587 1676 3553 1709 1507 1796
Flt Permitted 0.95 1.00 0.95 1.00 0.79 1.00 0.77
Satd. Flow (perm) 1754 3587 1676 3553 1401 1507 1437
Peak-hour factor, PHF 0.58 0.94 0.42 0.71 0.81 0.88 0.75 0.25 0.84 0.55 0.67 0.44
Adj. Flow (vph) 12 1277 12 76 1310 8 12 4 32 80 12 16
RTOR Reduction (vph) 0 1 0 0 0 0 0 0 28 0 6 0
Lane Group Flow (vph) 12 1288 0 76 1318 0 0 16 4 0 102 0
Heavy Vehicles (%) 0% 1% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 1.5 63.7 7.2 69.4 11.1 11.1 11.1
Effective Green, g (s) 1.5 63.7 7.2 69.4 11.1 11.1 11.1
Actuated g/C Ratio 0.02 0.64 0.07 0.69 0.11 0.11 0.11
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 26 2285 121 2466 156 167 160
v/s Ratio Prot 0.01 c0.36 c0.05 c0.37
v/s Ratio Perm 0.01 0.00 c0.07
v/c Ratio 0.46 0.56 0.63 0.53 0.10 0.02 0.64
Uniform Delay, d1 48.8 10.3 45.1 7.4 40.0 39.6 42.5
Progression Factor 1.00 1.00 1.04 0.49 1.00 1.00 1.00
Incremental Delay, d2 12.4 1.0 9.3 0.8 0.3 0.1 8.0
Delay (s) 61.3 11.3 56.2 4.5 40.3 39.7 50.5
Level of Service E B E A D D D
Approach Delay (s) 11.8 7.3 39.9 50.5
Approach LOS B A D D

Intersection Summary
HCM Average Control Delay 11.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 68.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1119 0 0 942 0 0 0 0 712 1 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 12 12 13 10 12
Grade (%) -4% 4% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 0.95 0.97 1.00
Frt 1.00 1.00 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 5238 3503 3583 887
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 5238 3503 3583 887
Peak-hour factor, PHF 0.94 0.97 0.94 0.93 0.90 0.81 0.92 0.92 0.92 0.89 0.25 0.94
Adj. Flow (vph) 0 1154 0 0 1047 0 0 0 0 800 4 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1154 0 0 1047 0 0 0 0 800 4 0
Heavy Vehicles (%) 2% 1% 2% 2% 1% 1% 2% 2% 2% 1% 100% 1%
Turn Type custom Perm
Protected Phases 2 6 4 6 4
Permitted Phases 4
Actuated Green, G (s) 59.2 59.2 28.8 28.8
Effective Green, g (s) 59.2 59.2 28.8 28.8
Actuated g/C Ratio 0.59 0.59 0.29 0.29
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3101 2074 1032 255
v/s Ratio Prot 0.22 c0.30 0.00
v/s Ratio Perm c0.22
v/c Ratio 0.37 0.50 0.78 0.02
Uniform Delay, d1 10.7 11.9 32.6 25.5
Progression Factor 0.77 0.14 1.00 1.00
Incremental Delay, d2 0.3 0.8 3.7 0.0
Delay (s) 8.5 2.4 36.3 25.5
Level of Service A A D C
Approach Delay (s) 8.5 2.4 0.0 36.3
Approach LOS A A A D

Intersection Summary
HCM Average Control Delay 13.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 56.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 201 1630 0 0 1065 0 163 0 345 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 13 12 12 12 12 12 13 13 12 12 12 12
Grade (%) -5% 5% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.91 0.91 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1856 5264 5007 1737 1737 1599
Flt Permitted 0.95 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 1856 5264 5007 1737 1737 1599
Peak-hour factor, PHF 0.93 0.88 0.97 0.90 0.90 0.93 0.86 0.25 0.98 0.92 0.92 0.92
Adj. Flow (vph) 216 1852 0 0 1183 0 190 0 352 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 15 0 0 0
Lane Group Flow (vph) 216 1852 0 0 1183 0 95 95 337 0 0 0
Heavy Vehicles (%) 3% 1% 0% 2% 1% 2% 2% 0% 1% 2% 2% 2%
Turn Type Prot Perm Perm
Protected Phases 5 2 6 8
Permitted Phases 8 8
Actuated Green, G (s) 16.8 64.5 41.7 23.5 23.5 23.5
Effective Green, g (s) 16.8 64.5 41.7 23.5 23.5 23.5
Actuated g/C Ratio 0.17 0.64 0.42 0.24 0.24 0.24
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 312 3395 2088 408 408 376
v/s Ratio Prot c0.12 c0.35 0.24
v/s Ratio Perm 0.05 0.05 c0.21
v/c Ratio 0.69 0.55 0.57 0.23 0.23 0.90
Uniform Delay, d1 39.2 9.7 22.3 31.0 31.0 37.1
Progression Factor 0.98 1.00 0.64 1.00 1.00 1.00
Incremental Delay, d2 6.3 0.6 0.8 0.3 0.3 22.8
Delay (s) 44.8 10.3 15.0 31.2 31.2 59.8
Level of Service D B B C C E
Approach Delay (s) 13.9 15.0 49.8 0.0
Approach LOS B B D A

Intersection Summary
HCM Average Control Delay 19.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 62.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1752 223 395 1589 253 419
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) -5% 1% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5264 1639 3450 3556 3433 1568
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5264 1639 3450 3556 3433 1568
Peak-hour factor, PHF 0.88 0.83 0.91 0.90 0.86 0.88
Adj. Flow (vph) 1991 269 434 1766 294 476
RTOR Reduction (vph) 0 14 0 0 0 1
Lane Group Flow (vph) 1991 255 434 1766 294 475
Heavy Vehicles (%) 1% 1% 1% 1% 2% 3%
Turn Type pt+ov Prot pt+ov
Protected Phases 2 2 8 1 6 8 8 1
Permitted Phases
Actuated Green, G (s) 43.9 72.6 15.4 65.3 22.7 44.1
Effective Green, g (s) 43.9 72.6 15.4 65.3 22.7 44.1
Actuated g/C Ratio 0.44 0.73 0.15 0.65 0.23 0.44
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2311 1190 531 2322 779 691
v/s Ratio Prot c0.38 0.16 0.13 c0.50 0.09 c0.30
v/s Ratio Perm
v/c Ratio 0.86 0.21 0.82 0.76 0.38 0.69
Uniform Delay, d1 25.3 4.4 40.9 12.0 32.7 22.4
Progression Factor 0.63 0.60 0.75 1.40 1.00 1.00
Incremental Delay, d2 3.8 0.1 6.2 1.5 0.3 2.9
Delay (s) 19.8 2.7 37.0 18.3 33.0 25.3
Level of Service B A D B C C
Approach Delay (s) 17.8 22.0 28.2
Approach LOS B C C

Intersection Summary
HCM Average Control Delay 21.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 100.0 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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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1546 59 49 1397 19 61 0 49 6 0 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 4% -4% 4% 7%
Total Lost time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 1.00 0.91 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85 0.97
Flt Protected 1.00 0.95 1.00 0.95 1.00 0.96
Satd. Flow (prot) 3480 1805 5175 1769 1552 1708
Flt Permitted 1.00 0.95 1.00 0.75 1.00 0.74
Satd. Flow (perm) 3480 1805 5175 1391 1552 1302
Peak-hour factor, PHF 0.94 0.94 0.91 0.75 0.93 0.68 0.88 0.25 0.80 0.50 0.25 1.00
Adj. Flow (vph) 0 1645 65 65 1502 28 69 0 61 12 0 4
RTOR Reduction (vph) 0 3 0 0 2 0 0 0 56 0 4 0
Lane Group Flow (vph) 0 1707 0 65 1528 0 0 69 5 0 12 0
Heavy Vehicles (%) 1% 1% 3% 2% 2% 0% 0% 0% 2% 0% 0% 0%
Turn Type Prot Perm Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 68.3 6.1 79.4 8.6 8.6 8.6
Effective Green, g (s) 68.3 6.1 79.4 8.6 8.6 8.6
Actuated g/C Ratio 0.68 0.06 0.79 0.09 0.09 0.09
Clearance Time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2377 110 4109 120 133 112
v/s Ratio Prot c0.49 c0.04 0.30
v/s Ratio Perm c0.05 0.00 0.01
v/c Ratio 0.72 0.59 0.37 0.57 0.04 0.11
Uniform Delay, d1 9.9 45.7 3.0 43.9 41.9 42.2
Progression Factor 0.34 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 8.2 0.3 6.5 0.1 0.4
Delay (s) 4.9 54.0 3.3 50.5 42.0 42.6
Level of Service A D A D D D
Approach Delay (s) 4.9 5.3 46.5 42.6
Approach LOS A A D D

Intersection Summary
HCM Average Control Delay 6.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 66.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement SBL SBR NEL NET SWT SWR
Lane Configurations
Volume (veh/h) 0 1 1 549 562 1
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.25 0.25 0.25 0.87 0.88 0.25
Hourly flow rate (vph) 0 4 4 631 639 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 992
pX, platoon unblocked 0.94
vC, conflicting volume 964 321 643
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 824 321 643
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 99 100
cM capacity (veh/h) 294 680 952

Direction, Lane # SB 1 NE 1 NE 2 NE 3 SW 1 SW 2
Volume Total 4 4 316 316 426 217
Volume Left 0 4 0 0 0 0
Volume Right 4 0 0 0 0 4
cSH 680 952 1700 1700 1700 1700
Volume to Capacity 0.01 0.00 0.19 0.19 0.25 0.13
Queue Length 95th (ft) 0 0 0 0 0 0
Control Delay (s) 10.3 8.8 0.0 0.0 0.0 0.0
Lane LOS B A
Approach Delay (s) 10.3 0.1 0.0
Approach LOS B

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 25.6% ICU Level of Service A
Analysis Period (min) 15
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 2 2 6 17 2 65 5 483 11 76 481 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 16 12 12 16 12 12 12 12 12 12 12
Total Lost time (s) 5.0 5.0 6.0 6.0
Lane Util. Factor 1.00 1.00 0.95 0.95
Frt 0.93 0.90 1.00 1.00
Flt Protected 0.99 0.99 1.00 0.99
Satd. Flow (prot) 1991 1891 3561 3546
Flt Permitted 0.93 0.91 0.94 0.81
Satd. Flow (perm) 1871 1747 3364 2892
Peak-hour factor, PHF 0.50 0.25 0.50 0.71 0.50 0.86 0.63 0.94 0.92 0.76 0.89 0.75
Adj. Flow (vph) 4 8 12 24 4 76 8 514 12 100 540 8
RTOR Reduction (vph) 0 11 0 0 70 0 0 2 0 0 1 0
Lane Group Flow (vph) 0 13 0 0 34 0 0 532 0 0 647 0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 2% 0% 1% 0% 0% 1% 0%
Turn Type Perm Perm Perm pm+pt
Protected Phases 6 2 4 3 8
Permitted Phases 6 2 4 8
Actuated Green, G (s) 6.1 6.1 29.0 55.9
Effective Green, g (s) 6.1 6.1 29.0 55.9
Actuated g/C Ratio 0.08 0.08 0.40 0.77
Clearance Time (s) 5.0 5.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 156 146 1336 2411
v/s Ratio Prot c0.08
v/s Ratio Perm 0.01 c0.02 c0.16 0.13
v/c Ratio 0.08 0.24 0.40 0.27
Uniform Delay, d1 30.9 31.3 15.7 2.5
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.8 0.9 0.3
Delay (s) 31.1 32.1 16.6 2.8
Level of Service C C B A
Approach Delay (s) 31.1 32.1 16.6 2.8
Approach LOS C C B A

Intersection Summary
HCM Average Control Delay 11.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 73.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 50.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 706 1664 1637 101 674
v/c Ratio 0.81 0.58 0.61 0.91 1.10
Control Delay 25.2 6.4 17.8 112.6 98.5
Queue Delay 0.0 0.6 0.0 0.0 6.0
Total Delay 25.2 6.9 17.8 112.6 104.4
Queue Length 50th (ft) 146 427 267 65 ~492
Queue Length 95th (ft) m132 561 360 #166 #637
Internal Link Dist (ft) 667 623 750
Turn Bay Length (ft) 290
Base Capacity (vph) 1366 2858 2683 111 611
Starvation Cap Reductn 0 699 0 0 0
Spillback Cap Reductn 0 12 0 0 8
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.52 0.77 0.61 0.91 1.12

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 12 1289 76 1318 16 32 108
v/c Ratio 0.11 0.55 0.54 0.50 0.10 0.16 0.65
Control Delay 45.9 11.9 59.2 4.5 40.3 15.8 58.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.9 11.9 59.2 4.5 40.3 15.8 58.1
Queue Length 50th (ft) 7 249 51 87 9 0 62
Queue Length 95th (ft) 16 312 78 102 8 24 83
Internal Link Dist (ft) 672 282 395 285
Turn Bay Length (ft) 180 145
Base Capacity (vph) 158 2331 153 2637 182 224 193
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.55 0.50 0.50 0.09 0.14 0.56

Intersection Summary
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Lane Group EBT WBT WBR SBL SBT
Lane Group Flow (vph) 1154 1047 353 800 4
v/c Ratio 0.37 0.51 0.23 0.77 0.02
Control Delay 9.0 2.4 0.5 37.8 23.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 9.0 2.4 0.5 37.8 23.0
Queue Length 50th (ft) 94 15 0 240 2
Queue Length 95th (ft) 113 27 0 276 2
Internal Link Dist (ft) 564 662 574
Turn Bay Length (ft) 415
Base Capacity (vph) 3100 2073 1567 1397 346
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.37 0.51 0.23 0.57 0.01

Intersection Summary
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Lane Group EBL EBT WBT NBL NBT NBR
Lane Group Flow (vph) 216 1852 1183 95 95 352
v/c Ratio 0.69 0.55 0.57 0.23 0.23 0.90
Control Delay 49.3 10.7 15.9 31.9 31.9 61.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.3 10.7 15.9 31.9 31.9 61.7
Queue Length 50th (ft) 136 222 208 50 50 203
Queue Length 95th (ft) 187 206 264 91 25 #359
Internal Link Dist (ft) 662 483 1111
Turn Bay Length (ft) 510 520
Base Capacity (vph) 445 3394 2085 434 434 415
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.49 0.55 0.57 0.22 0.22 0.85

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 1991 269 434 1766 294 476
v/c Ratio 0.86 0.22 0.81 0.76 0.38 0.69
Control Delay 21.0 2.7 39.0 18.9 34.3 27.9
Queue Delay 0.0 0.0 0.0 0.9 0.0 0.0
Total Delay 21.0 2.7 39.0 19.8 34.3 27.9
Queue Length 50th (ft) 422 14 144 500 81 234
Queue Length 95th (ft) #540 m17 m138 m548 114 317
Internal Link Dist (ft) 45 667 682
Turn Bay Length (ft) 290 200
Base Capacity (vph) 2310 1203 656 2322 790 678
Starvation Cap Reductn 0 0 0 279 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.86 0.22 0.66 0.86 0.37 0.70

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



Queues 2015 Sat No Build
5: Sussex Blvd & Lawrence Road 6/22/2011

F:\1984_052_ MarpleTwp\Traffic\Synchro\2010 work\TIS\2015\by movement\no build\2015 NB South Lawrence SAT.synSynchro 7 -  Report
Page 1

Lane Group SET NWT NET SWT
Lane Group Flow (vph) 24 104 534 648
v/c Ratio 0.12 0.43 0.39 0.27
Control Delay 21.2 17.7 16.0 3.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 21.2 17.7 16.0 3.0
Queue Length 50th (ft) 5 12 85 33
Queue Length 95th (ft) 3 14 123 61
Internal Link Dist (ft) 355 298 265 912
Turn Bay Length (ft)
Base Capacity (vph) 521 534 1385 2440
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.05 0.19 0.39 0.27

Intersection Summary
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Lane Group EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 1710 65 1530 69 61 16
v/c Ratio 0.68 0.50 0.36 0.51 0.30 0.12
Control Delay 5.0 58.5 3.4 55.5 14.8 35.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.0 58.5 3.4 55.5 14.8 35.6
Queue Length 50th (ft) 77 40 89 42 0 7
Queue Length 95th (ft) m101 70 117 22 29 6
Internal Link Dist (ft) 623 1219 580 169
Turn Bay Length (ft) 170 70
Base Capacity (vph) 2499 134 4235 167 240 160
Starvation Cap Reductn 15 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.69 0.49 0.36 0.41 0.25 0.10

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.





M – Capacity and Queue Analysis 

Output “Year 2020 No Build”:





HCM Signalized Intersection Capacity Analysis 2020 AM No Build
2: West Chester Pike & N Lawrence Rd 6/22/2011

F:\1984_052_ MarpleTwp\Traffic\Synchro\2010 work\TIS\2020\by movement\no build\2020 NB AM Peak Hour Conditions.synSynchro 7 -  Report
Page 1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 562 1319 1905 41 52 876
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 13 13
Grade (%) 5% -5% 1%
Total Lost time (s) 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 0.95 0.91 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3283 3451 5159 1718 1628
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3283 3451 5159 1718 1628
Peak-hour factor, PHF 0.94 0.96 0.97 0.50 0.85 0.93
Adj. Flow (vph) 598 1374 1964 82 61 942
RTOR Reduction (vph) 0 0 4 0 0 0
Lane Group Flow (vph) 598 1374 2042 0 61 942
Heavy Vehicles (%) 4% 2% 2% 13% 8% 2%
Turn Type Prot custom
Protected Phases 5 2 6 4 4 5
Permitted Phases 4
Actuated Green, G (s) 22.5 69.0 41.5 19.0 47.5
Effective Green, g (s) 22.5 69.0 41.5 19.0 47.5
Actuated g/C Ratio 0.22 0.69 0.42 0.19 0.48
Clearance Time (s) 5.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 739 2381 2141 326 773
v/s Ratio Prot 0.18 0.40 c0.40 0.04 c0.58
v/s Ratio Perm
v/c Ratio 0.81 0.58 0.95 0.19 1.22
Uniform Delay, d1 36.7 8.0 28.3 34.0 26.2
Progression Factor 1.12 1.07 0.90 1.00 1.00
Incremental Delay, d2 5.0 0.8 10.4 0.3 110.0
Delay (s) 46.3 9.3 36.0 34.3 136.2
Level of Service D A D C F
Approach Delay (s) 20.5 36.0 130.0
Approach LOS C D F

Intersection Summary
HCM Average Control Delay 48.7 HCM Level of Service D
HCM Volume to Capacity ratio 1.11
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 102.0% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 13 1450 17 26 1286 15 27 18 67 102 32 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 12 12 10 12 12 10 10 10 12 12 12
Grade (%) -1% 1% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.97 1.00 0.97
Satd. Flow (prot) 1736 3549 1676 3482 1619 1463 1772
Flt Permitted 0.95 1.00 0.95 1.00 0.78 1.00 0.77
Satd. Flow (perm) 1736 3549 1676 3482 1293 1463 1417
Peak-hour factor, PHF 0.54 0.94 0.61 0.65 0.94 0.94 0.91 0.75 0.88 0.91 0.80 0.54
Adj. Flow (vph) 24 1543 28 40 1368 16 30 24 76 112 40 24
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 64 0 6 0
Lane Group Flow (vph) 24 1570 0 40 1383 0 0 54 12 0 170 0
Heavy Vehicles (%) 1% 2% 0% 0% 3% 0% 7% 6% 3% 1% 6% 0%
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 2.4 61.7 4.0 63.3 16.3 16.3 16.3
Effective Green, g (s) 2.4 61.7 4.0 63.3 16.3 16.3 16.3
Actuated g/C Ratio 0.02 0.62 0.04 0.63 0.16 0.16 0.16
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 42 2190 67 2204 211 238 231
v/s Ratio Prot 0.01 c0.44 c0.02 0.40
v/s Ratio Perm 0.04 0.01 c0.12
v/c Ratio 0.57 0.72 0.60 0.63 0.26 0.05 0.74
Uniform Delay, d1 48.3 13.2 47.2 11.2 36.6 35.3 39.8
Progression Factor 1.00 1.00 1.10 0.35 1.00 1.00 1.00
Incremental Delay, d2 17.4 2.0 12.4 1.2 0.6 0.1 11.6
Delay (s) 65.7 15.2 64.5 5.2 37.2 35.4 51.4
Level of Service E B E A D D D
Approach Delay (s) 16.0 6.9 36.2 51.4
Approach LOS B A D D

Intersection Summary
HCM Average Control Delay 14.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 68.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1338 0 0 1066 0 0 0 0 788 1 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 12 12 13 10 12
Grade (%) -4% 4% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 0.95 0.97 1.00
Frt 1.00 1.00 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 5137 3435 3414 887
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 5137 3435 3414 887
Peak-hour factor, PHF 0.94 0.91 0.94 0.93 0.95 0.69 0.92 0.92 0.92 0.94 0.25 0.94
Adj. Flow (vph) 0 1470 0 0 1122 0 0 0 0 838 4 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1470 0 0 1122 0 0 0 0 838 4 0
Heavy Vehicles (%) 2% 3% 3% 2% 3% 2% 2% 2% 2% 6% 100% 1%
Turn Type custom Perm
Protected Phases 2 6 4 6 4
Permitted Phases 4
Actuated Green, G (s) 57.0 57.0 31.0 31.0
Effective Green, g (s) 57.0 57.0 31.0 31.0
Actuated g/C Ratio 0.57 0.57 0.31 0.31
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2928 1958 1058 275
v/s Ratio Prot 0.29 c0.33 0.00
v/s Ratio Perm c0.25
v/c Ratio 0.50 0.57 0.79 0.01
Uniform Delay, d1 13.0 13.7 31.6 23.9
Progression Factor 0.94 0.45 1.00 1.00
Incremental Delay, d2 0.5 0.3 4.1 0.0
Delay (s) 12.6 6.5 35.7 23.9
Level of Service B A D C
Approach Delay (s) 12.6 6.5 0.0 35.6
Approach LOS B A A D

Intersection Summary
HCM Average Control Delay 16.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 61.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 390 1736 0 0 1427 181 148 10 253 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 13 12 12 12 12 12 13 13 12 12 12 12
Grade (%) -5% 5% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.91 0.91 0.95 0.95 1.00
Frt 1.00 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 0.97 1.00
Satd. Flow (prot) 1893 5016 4830 1754 1790 1568
Flt Permitted 0.95 1.00 1.00 0.95 0.97 1.00
Satd. Flow (perm) 1893 5016 4830 1754 1790 1568
Peak-hour factor, PHF 0.81 0.96 0.98 0.93 0.95 0.58 0.84 0.25 0.77 0.92 0.92 0.92
Adj. Flow (vph) 481 1808 0 0 1502 312 176 40 329 0 0 0
RTOR Reduction (vph) 0 0 0 0 32 0 0 0 19 0 0 0
Lane Group Flow (vph) 481 1808 0 0 1782 0 107 109 310 0 0 0
Heavy Vehicles (%) 1% 6% 2% 2% 2% 2% 1% 1% 3% 2% 2% 2%
Turn Type Prot Perm Perm
Protected Phases 5 2 6 8
Permitted Phases 8 8
Actuated Green, G (s) 25.6 65.6 34.0 22.4 22.4 22.4
Effective Green, g (s) 25.6 65.6 34.0 22.4 22.4 22.4
Actuated g/C Ratio 0.26 0.66 0.34 0.22 0.22 0.22
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 485 3290 1642 393 401 351
v/s Ratio Prot c0.25 0.36 c0.37
v/s Ratio Perm 0.06 0.06 c0.20
v/c Ratio 0.99 0.55 1.09 0.27 0.27 0.88
Uniform Delay, d1 37.1 9.3 33.0 32.1 32.1 37.5
Progression Factor 0.72 0.95 0.77 1.00 1.00 1.00
Incremental Delay, d2 36.0 0.6 45.8 0.4 0.4 22.2
Delay (s) 62.8 9.3 71.3 32.4 32.4 59.7
Level of Service E A E C C E
Approach Delay (s) 20.6 71.3 48.9 0.0
Approach LOS C E D A

Intersection Summary
HCM Average Control Delay 43.7 HCM Level of Service D
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 72.6% 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
Volume (vph) 1450 539 315 2466 576 431
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) -5% 1% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5212 1577 3318 3487 3433 1568
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5212 1577 3318 3487 3433 1568
Peak-hour factor, PHF 0.96 0.89 0.89 0.95 0.86 0.94
Adj. Flow (vph) 1510 606 354 2596 670 459
RTOR Reduction (vph) 0 17 0 0 0 5
Lane Group Flow (vph) 1510 589 354 2596 670 454
Heavy Vehicles (%) 2% 5% 5% 3% 2% 3%
Turn Type pt+ov Prot pt+ov
Protected Phases 2 2 8 1 6 8 8 1
Permitted Phases
Actuated Green, G (s) 45.9 74.5 13.5 65.4 22.6 42.1
Effective Green, g (s) 45.9 74.5 13.5 65.4 22.6 42.1
Actuated g/C Ratio 0.46 0.74 0.14 0.65 0.23 0.42
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2392 1175 448 2280 776 660
v/s Ratio Prot 0.29 0.37 0.11 c0.74 c0.20 0.29
v/s Ratio Perm
v/c Ratio 0.63 0.50 0.79 1.14 0.86 0.69
Uniform Delay, d1 20.6 5.2 41.9 17.3 37.2 23.6
Progression Factor 0.59 0.60 1.13 0.68 1.00 1.00
Incremental Delay, d2 1.0 0.3 0.9 62.9 9.8 3.0
Delay (s) 13.2 3.4 48.4 74.7 47.0 26.6
Level of Service B A D E D C
Approach Delay (s) 10.4 71.5 38.7
Approach LOS B E D

Intersection Summary
HCM Average Control Delay 44.7 HCM Level of Service D
HCM Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 94.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1324 47 62 1908 9 20 0 35 4 0 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 4% -4% 4% 7%
Total Lost time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 1.00 0.91 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85 0.91
Flt Protected 1.00 0.95 1.00 0.95 1.00 0.99
Satd. Flow (prot) 3313 1705 5130 1415 1227 1570
Flt Permitted 1.00 0.95 1.00 0.73 1.00 0.89
Satd. Flow (perm) 3313 1705 5130 1089 1227 1418
Peak-hour factor, PHF 0.95 0.95 0.77 0.85 0.95 0.75 0.83 0.25 0.55 0.33 0.25 0.64
Adj. Flow (vph) 0 1394 61 73 2008 12 24 0 64 12 0 28
RTOR Reduction (vph) 0 3 0 0 1 0 0 0 60 0 26 0
Lane Group Flow (vph) 0 1452 0 73 2019 0 0 24 4 0 14 0
Heavy Vehicles (%) 2% 6% 9% 8% 3% 11% 25% 0% 29% 0% 0% 6%
Turn Type Prot Perm Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 69.0 7.4 81.4 6.6 6.6 6.6
Effective Green, g (s) 69.0 7.4 81.4 6.6 6.6 6.6
Actuated g/C Ratio 0.69 0.07 0.81 0.07 0.07 0.07
Clearance Time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2286 126 4176 72 81 94
v/s Ratio Prot c0.44 0.04 c0.39
v/s Ratio Perm c0.02 0.00 0.01
v/c Ratio 0.64 0.58 0.48 0.33 0.05 0.15
Uniform Delay, d1 8.6 44.8 2.9 44.6 43.8 44.0
Progression Factor 0.59 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 6.3 0.4 2.7 0.3 0.7
Delay (s) 6.2 51.1 3.3 47.3 44.0 44.8
Level of Service A D A D D D
Approach Delay (s) 6.2 4.9 44.9 44.8
Approach LOS A A D D

Intersection Summary
HCM Average Control Delay 6.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 60.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement SBL SBR NEL NET SWT SWR
Lane Configurations
Volume (veh/h) 0 2 1 1052 585 1
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.80 0.25 0.25 0.98 0.91 0.25
Hourly flow rate (vph) 0 8 4 1073 643 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 992
pX, platoon unblocked 0.79
vC, conflicting volume 1190 323 647
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 695 323 647
tC, single (s) 6.8 7.9 6.1
tC, 2 stage (s)
tF (s) 3.5 3.8 3.2
p0 queue free % 100 99 99
cM capacity (veh/h) 293 550 494

Direction, Lane # SB 1 NE 1 NE 2 NE 3 SW 1 SW 2
Volume Total 8 4 537 537 429 218
Volume Left 0 4 0 0 0 0
Volume Right 8 0 0 0 0 4
cSH 550 494 1700 1700 1700 1700
Volume to Capacity 0.01 0.01 0.32 0.32 0.25 0.13
Queue Length 95th (ft) 1 1 0 0 0 0
Control Delay (s) 11.6 12.3 0.0 0.0 0.0 0.0
Lane LOS B B
Approach Delay (s) 11.6 0.0 0.0
Approach LOS B

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 32.4% ICU Level of Service A
Analysis Period (min) 15
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 32 14 25 21 3 155 8 866 4 58 518 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 16 12 12 16 12 12 12 12 12 12 12
Total Lost time (s) 5.0 5.0 6.0 6.0
Lane Util. Factor 1.00 1.00 0.95 0.95
Frt 0.96 0.89 1.00 1.00
Flt Protected 0.98 0.99 1.00 1.00
Satd. Flow (prot) 1854 1824 3499 3429
Flt Permitted 0.54 0.93 0.94 0.76
Satd. Flow (perm) 1023 1715 3307 2625
Peak-hour factor, PHF 0.57 0.44 0.63 0.75 0.75 0.88 0.67 0.88 0.33 0.91 0.93 0.67
Adj. Flow (vph) 56 32 40 28 4 176 12 984 12 64 557 16
RTOR Reduction (vph) 0 27 0 0 153 0 0 1 0 0 1 0
Lane Group Flow (vph) 0 101 0 0 55 0 0 1007 0 0 636 0
Heavy Vehicles (%) 6% 0% 20% 10% 0% 3% 0% 3% 0% 0% 5% 0%
Turn Type Perm Perm Perm pm+pt
Protected Phases 6 2 4 3 8
Permitted Phases 6 2 4 8
Actuated Green, G (s) 10.3 10.3 30.0 56.7
Effective Green, g (s) 10.3 10.3 30.0 56.7
Actuated g/C Ratio 0.13 0.13 0.38 0.73
Clearance Time (s) 5.0 5.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 135 226 1272 2132
v/s Ratio Prot c0.08
v/s Ratio Perm c0.10 0.03 c0.30 0.13
v/c Ratio 0.75 0.24 0.79 0.30
Uniform Delay, d1 32.6 30.4 21.2 3.7
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 20.1 0.6 5.1 0.4
Delay (s) 52.7 30.9 26.3 4.1
Level of Service D C C A
Approach Delay (s) 52.7 30.9 26.3 4.1
Approach LOS D C C A

Intersection Summary
HCM Average Control Delay 21.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 78.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 66.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 598 1374 2046 61 942
v/c Ratio 0.81 0.58 0.95 0.19 1.25
Control Delay 48.1 9.5 37.4 35.8 148.0
Queue Delay 0.0 0.0 0.9 0.0 0.7
Total Delay 48.1 9.5 38.2 35.8 148.8
Queue Length 50th (ft) 202 169 452 33 ~752
Queue Length 95th (ft) 250 195 #644 65 #931
Internal Link Dist (ft) 667 623 750
Turn Bay Length (ft) 290
Base Capacity (vph) 985 2381 2147 326 756
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 23 0 1
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.61 0.58 0.96 0.19 1.25

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 24 1571 40 1384 54 76 176
v/c Ratio 0.23 0.69 0.37 0.59 0.26 0.25 0.74
Control Delay 50.2 15.6 59.5 5.9 38.1 10.2 56.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.2 15.6 59.5 5.9 38.1 10.2 56.7
Queue Length 50th (ft) 15 380 27 47 30 0 103
Queue Length 95th (ft) 24 487 45 118 53 36 148
Internal Link Dist (ft) 672 282 395 285
Turn Bay Length (ft) 180 145
Base Capacity (vph) 107 2277 109 2331 259 353 289
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.22 0.69 0.37 0.59 0.21 0.22 0.61

Intersection Summary
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Lane Group EBT WBT WBR SBL SBT
Lane Group Flow (vph) 1470 1122 738 838 4
v/c Ratio 0.50 0.57 0.48 0.79 0.01
Control Delay 13.4 6.3 4.3 37.1 21.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 13.4 6.3 4.3 37.1 21.0
Queue Length 50th (ft) 133 84 406 250 2
Queue Length 95th (ft) 208 m192 m0 288 2
Internal Link Dist (ft) 564 662 574
Turn Bay Length (ft) 415
Base Capacity (vph) 2927 1957 1552 1331 346
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.50 0.57 0.48 0.63 0.01

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBT NBL NBT NBR
Lane Group Flow (vph) 481 1808 1814 107 109 329
v/c Ratio 0.99 0.55 1.08 0.27 0.27 0.89
Control Delay 66.8 9.7 68.5 33.4 33.4 61.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 66.8 9.7 68.5 33.4 33.4 61.4
Queue Length 50th (ft) ~351 158 345 57 58 186
Queue Length 95th (ft) #466 272 m254 100 28 236
Internal Link Dist (ft) 662 483 1111
Turn Bay Length (ft) 510 520
Base Capacity (vph) 485 3292 1674 421 429 395
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.99 0.55 1.08 0.25 0.25 0.83

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 1510 606 354 2596 670 459
v/c Ratio 0.63 0.51 0.79 1.14 0.86 0.69
Control Delay 13.6 4.4 48.4 78.6 49.9 28.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.6 4.4 48.4 78.6 49.9 28.9
Queue Length 50th (ft) 125 50 118 ~1006 211 226
Queue Length 95th (ft) 205 m66 m112 m#946 #266 322
Internal Link Dist (ft) 45 667 682
Turn Bay Length (ft) 290 200
Base Capacity (vph) 2389 1192 564 2280 790 653
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.63 0.51 0.63 1.14 0.85 0.70

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 1455 73 2020 24 64 40
v/c Ratio 0.61 0.50 0.47 0.29 0.42 0.30
Control Delay 6.6 55.7 3.3 51.6 19.8 26.9
Queue Delay 0.2 0.0 0.0 0.0 0.0 0.0
Total Delay 6.8 55.7 3.3 51.6 19.8 26.9
Queue Length 50th (ft) 221 45 115 15 0 7
Queue Length 95th (ft) 296 85 159 11 9 0
Internal Link Dist (ft) 623 1219 580 169
Turn Bay Length (ft) 170 70
Base Capacity (vph) 2404 159 4301 109 180 167
Starvation Cap Reductn 288 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.69 0.46 0.47 0.22 0.36 0.24

Intersection Summary
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Lane Group SET NWT NET SWT
Lane Group Flow (vph) 128 208 1008 637
v/c Ratio 0.79 0.55 0.79 0.30
Control Delay 55.3 13.1 26.8 4.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 55.3 13.1 26.8 4.4
Queue Length 50th (ft) 46 14 222 43
Queue Length 95th (ft) 35 42 288 80
Internal Link Dist (ft) 355 298 265 912
Turn Bay Length (ft)
Base Capacity (vph) 349 669 1274 2121
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.37 0.31 0.79 0.30

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 1105 1827 1471 88 103 808
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 13 13
Grade (%) 5% -5% 1%
Total Lost time (s) 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 0.95 0.91 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3347 3451 5168 1819 1628
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3347 3451 5168 1819 1628
Peak-hour factor, PHF 0.98 0.95 0.87 0.86 0.74 0.95
Adj. Flow (vph) 1128 1923 1691 102 139 851
RTOR Reduction (vph) 0 0 6 0 0 1
Lane Group Flow (vph) 1128 1923 1787 0 139 850
Turn Type Prot custom
Protected Phases 5 2 6 4 4
Permitted Phases 5
Actuated Green, G (s) 43.8 95.0 46.2 13.0 56.8
Effective Green, g (s) 43.8 95.0 46.2 13.0 56.8
Actuated g/C Ratio 0.36 0.79 0.39 0.11 0.47
Clearance Time (s) 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1222 2732 1990 197 852
v/s Ratio Prot 0.34 0.56 c0.35 0.08 c0.11
v/s Ratio Perm 0.41
v/c Ratio 0.92 0.70 0.90 0.71 1.00
Uniform Delay, d1 36.5 5.9 34.7 51.7 31.5
Progression Factor 0.52 0.91 1.16 1.00 1.00
Incremental Delay, d2 3.6 0.4 6.5 10.9 30.0
Delay (s) 22.5 5.7 46.7 62.6 61.5
Level of Service C A D E E
Approach Delay (s) 11.9 46.7 61.7
Approach LOS B D E

Intersection Summary
HCM Average Control Delay 31.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 90.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 113 1594 35 16 1667 19 49 18 4 15 15 17
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 12 12 10 12 12 10 10 10 12 12 12
Grade (%) -1% 1% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.97 1.00 0.98
Satd. Flow (prot) 1702 3509 1643 3514 1698 1492 1757
Flt Permitted 0.95 1.00 0.95 1.00 0.75 1.00 0.84
Satd. Flow (perm) 1702 3509 1643 3514 1311 1492 1498
Peak-hour factor, PHF 0.88 0.95 0.80 1.00 0.88 0.68 0.94 0.75 0.50 0.47 0.75 0.61
Adj. Flow (vph) 128 1678 44 16 1894 28 52 24 8 32 20 28
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 7 0 17 0
Lane Group Flow (vph) 128 1721 0 16 1921 0 0 76 1 0 63 0
Heavy Vehicles (%) 3% 3% 3% 2% 2% 2% 1% 1% 1% 1% 1% 1%
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 11.5 90.5 2.0 81.0 9.5 9.5 9.5
Effective Green, g (s) 11.5 90.5 2.0 81.0 9.5 9.5 9.5
Actuated g/C Ratio 0.10 0.75 0.02 0.68 0.08 0.08 0.08
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 163 2646 27 2372 104 118 119
v/s Ratio Prot c0.08 0.49 0.01 c0.55
v/s Ratio Perm c0.06 0.00 0.04
v/c Ratio 0.79 0.65 0.59 0.81 0.73 0.01 0.53
Uniform Delay, d1 53.0 7.1 58.6 14.0 54.0 50.9 53.1
Progression Factor 1.00 1.00 0.83 0.74 1.00 1.00 1.00
Incremental Delay, d2 21.5 1.3 24.0 2.4 23.0 0.0 4.5
Delay (s) 74.6 8.4 72.8 12.8 77.0 50.9 57.6
Level of Service E A E B E D E
Approach Delay (s) 13.0 13.3 74.5 57.6
Approach LOS B B E E

Intersection Summary
HCM Average Control Delay 15.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 77.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1424 0 0 1322 0 0 0 0 1492 1 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 12 12 13 10 12
Grade (%) -4% 4% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 0.95 0.97 1.00
Frt 1.00 1.00 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 5187 3468 3583 1756
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 5187 3468 3583 1756
Peak-hour factor, PHF 0.94 0.94 0.94 0.93 0.94 0.90 0.92 0.92 0.92 0.94 0.25 0.88
Adj. Flow (vph) 0 1515 0 0 1406 0 0 0 0 1587 4 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1515 0 0 1406 0 0 0 0 1587 4 0
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 1% 1% 1%
Turn Type custom Perm
Protected Phases 2 6 4 6 4
Permitted Phases 4
Actuated Green, G (s) 52.4 52.4 55.6 55.6
Effective Green, g (s) 52.4 52.4 55.6 55.6
Actuated g/C Ratio 0.44 0.44 0.46 0.46
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2265 1514 1660 814
v/s Ratio Prot 0.29 c0.41 0.00
v/s Ratio Perm c0.44
v/c Ratio 0.67 0.93 0.96 0.00
Uniform Delay, d1 26.9 32.0 31.0 17.3
Progression Factor 0.78 0.78 1.00 1.00
Incremental Delay, d2 1.3 7.2 13.1 0.0
Delay (s) 22.3 32.2 44.1 17.3
Level of Service C C D B
Approach Delay (s) 22.3 32.2 0.0 44.0
Approach LOS C C A D

Intersection Summary
HCM Average Control Delay 33.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 89.1% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 324 2592 0 0 1336 0 259 0 500 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 13 12 12 12 12 12 13 13 12 12 12 12
Grade (%) -5% 5% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.91 0.91 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1874 5212 4958 1754 1754 1599
Flt Permitted 0.95 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 1874 5212 4958 1754 1754 1599
Peak-hour factor, PHF 0.83 0.95 0.98 0.93 0.92 0.93 0.93 0.25 0.94 0.92 0.92 0.92
Adj. Flow (vph) 390 2728 0 0 1452 0 278 0 532 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 1 0 0 0
Lane Group Flow (vph) 390 2728 0 0 1452 0 139 139 531 0 0 0
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 1% 1% 1% 2% 2% 2%
Turn Type Prot Perm Perm
Protected Phases 5 2 6 8
Permitted Phases 8 8
Actuated Green, G (s) 27.1 72.0 38.9 36.0 36.0 36.0
Effective Green, g (s) 27.1 72.0 38.9 36.0 36.0 36.0
Actuated g/C Ratio 0.23 0.60 0.32 0.30 0.30 0.30
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 423 3127 1607 526 526 480
v/s Ratio Prot 0.21 c0.52 0.29
v/s Ratio Perm 0.08 0.08 c0.33
v/c Ratio 0.92 0.87 0.90 0.26 0.26 1.11
Uniform Delay, d1 45.4 20.1 38.8 31.9 31.9 42.0
Progression Factor 0.75 0.82 0.80 1.00 1.00 1.00
Incremental Delay, d2 20.7 2.0 5.9 0.3 0.3 73.0
Delay (s) 54.7 18.6 36.8 32.2 32.2 115.0
Level of Service D B D C C F
Approach Delay (s) 23.1 36.8 86.6 0.0
Approach LOS C D F A

Intersection Summary
HCM Average Control Delay 36.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 91.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 2530 562 539 1740 289 402
Ideal Flow (vphpl) 2100 1900 1900 1900 1900 1900
Grade (%) -5% 1% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5761 1623 3416 3522 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5761 1623 3416 3522 3433 1583
Peak-hour factor, PHF 0.95 0.83 0.95 0.92 0.82 0.93
Adj. Flow (vph) 2663 677 567 1891 352 432
RTOR Reduction (vph) 0 5 0 0 0 0
Lane Group Flow (vph) 2663 672 567 1891 352 432
Turn Type pt+ov Prot custom
Protected Phases 2 2 8 1 6 8 8
Permitted Phases 1
Actuated Green, G (s) 53.1 85.7 22.3 81.4 26.6 48.9
Effective Green, g (s) 53.1 85.7 22.3 81.4 26.6 48.9
Actuated g/C Ratio 0.44 0.71 0.19 0.68 0.22 0.41
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 4.0 3.0 2.0 2.0
Lane Grp Cap (vph) 2549 1159 635 2389 761 724
v/s Ratio Prot c0.46 0.41 0.17 c0.54 0.10 c0.13
v/s Ratio Perm 0.14
v/c Ratio 1.04 0.58 0.89 0.79 0.46 0.60
Uniform Delay, d1 33.5 8.4 47.7 13.4 40.5 27.8
Progression Factor 0.64 0.54 0.65 1.39 1.00 1.00
Incremental Delay, d2 25.8 0.2 6.1 1.0 0.2 0.9
Delay (s) 47.3 4.7 37.3 19.6 40.7 28.7
Level of Service D A D B D C
Approach Delay (s) 38.7 23.7 34.1
Approach LOS D C C

Intersection Summary
HCM Average Control Delay 32.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 82.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1869 61 65 1414 17 142 1 125 2 0 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 4% -4% 4% 7%
Total Lost time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 1.00 0.91 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85 0.94
Flt Protected 1.00 0.95 1.00 0.95 1.00 0.97
Satd. Flow (prot) 3462 1497 5128 1741 1583 1679
Flt Permitted 1.00 0.95 1.00 0.72 1.00 0.82
Satd. Flow (perm) 3462 1497 5128 1317 1583 1425
Peak-hour factor, PHF 0.92 0.93 0.79 0.80 0.97 0.85 0.83 0.25 0.74 0.25 0.25 0.50
Adj. Flow (vph) 0 2010 77 81 1458 20 171 4 169 8 0 6
RTOR Reduction (vph) 0 2 0 0 1 0 0 0 99 0 5 0
Lane Group Flow (vph) 0 2085 0 81 1477 0 0 175 70 0 9 0
Heavy Vehicles (%) 2% 1% 18% 23% 3% 0% 2% 0% 0% 0% 0% 0%
Turn Type Prot Perm Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 76.9 8.0 89.9 18.1 18.1 18.1
Effective Green, g (s) 76.9 8.0 89.9 18.1 18.1 18.1
Actuated g/C Ratio 0.64 0.07 0.75 0.15 0.15 0.15
Clearance Time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2219 100 3842 199 239 215
v/s Ratio Prot c0.60 c0.05 0.29
v/s Ratio Perm c0.13 0.04 0.01
v/c Ratio 0.94 0.81 0.38 0.88 0.29 0.04
Uniform Delay, d1 19.5 55.3 5.3 49.9 45.3 43.5
Progression Factor 0.27 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.1 37.2 0.3 32.6 0.7 0.1
Delay (s) 12.4 92.5 5.6 82.5 45.9 43.6
Level of Service B F A F D D
Approach Delay (s) 12.4 10.1 64.5 43.6
Approach LOS B B E D

Intersection Summary
HCM Average Control Delay 16.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 79.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement SBL SBR NEL NET SWT SWR
Lane Configurations
Volume (veh/h) 0 2 1 657 1061 4
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.80 0.50 0.25 0.92 0.89 0.50
Hourly flow rate (vph) 0 4 4 714 1192 8
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 992
pX, platoon unblocked 0.94
vC, conflicting volume 1561 600 1200
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1473 600 1200
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 99 99
cM capacity (veh/h) 110 449 589

Direction, Lane # SB 1 NE 1 NE 2 NE 3 SW 1 SW 2
Volume Total 4 4 357 357 795 405
Volume Left 0 4 0 0 0 0
Volume Right 4 0 0 0 0 8
cSH 449 589 1700 1700 1700 1700
Volume to Capacity 0.01 0.01 0.21 0.21 0.47 0.24
Queue Length 95th (ft) 1 1 0 0 0 0
Control Delay (s) 13.1 11.2 0.0 0.0 0.0 0.0
Lane LOS B B
Approach Delay (s) 13.1 0.1 0.0
Approach LOS B

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 39.5% ICU Level of Service A
Analysis Period (min) 15
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 43 18 32 20 7 90 8 525 31 132 887 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 16 12 12 16 12 12 12 12 12 12 12
Total Lost time (s) 5.0 5.0 6.0 6.0
Lane Util. Factor 1.00 1.00 0.95 0.95
Frt 0.97 0.91 0.99 0.99
Flt Protected 0.97 0.99 1.00 0.99
Satd. Flow (prot) 2031 1929 3507 3532
Flt Permitted 0.70 0.87 0.92 0.66
Satd. Flow (perm) 1454 1694 3214 2359
Peak-hour factor, PHF 0.32 0.30 0.53 0.46 0.58 0.73 0.67 0.93 0.78 0.81 0.83 0.69
Adj. Flow (vph) 134 60 60 43 12 123 12 565 40 163 1069 64
RTOR Reduction (vph) 0 16 0 0 96 0 0 7 0 0 4 0
Lane Group Flow (vph) 0 238 0 0 82 0 0 610 0 0 1292 0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 2% 0% 0% 1% 0%
Turn Type Perm Perm Perm pm+pt
Protected Phases 6 2 4 3 8
Permitted Phases 6 2 4 8
Actuated Green, G (s) 17.2 17.2 30.0 49.8
Effective Green, g (s) 17.2 17.2 30.0 49.8
Actuated g/C Ratio 0.22 0.22 0.38 0.64
Clearance Time (s) 5.0 5.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 321 374 1236 1729
v/s Ratio Prot c0.14
v/s Ratio Perm c0.16 0.05 0.19 c0.34
v/c Ratio 0.74 0.22 0.49 0.75
Uniform Delay, d1 28.3 24.9 18.2 9.8
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.9 0.3 1.4 3.0
Delay (s) 37.2 25.2 19.6 12.8
Level of Service D C B B
Approach Delay (s) 37.2 25.2 19.6 12.8
Approach LOS D C B B

Intersection Summary
HCM Average Control Delay 18.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 78.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 71.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 1128 1923 1793 139 851
v/c Ratio 0.92 0.70 0.90 0.71 1.01
Control Delay 23.3 5.9 47.3 71.5 63.6
Queue Delay 0.0 23.7 0.3 0.0 53.0
Total Delay 23.3 29.6 47.6 71.5 116.7
Queue Length 50th (ft) 169 95 528 106 618
Queue Length 95th (ft) m161 m77 563 141 #919
Internal Link Dist (ft) 667 623 750
Turn Bay Length (ft) 290
Base Capacity (vph) 1283 2732 1993 197 840
Starvation Cap Reductn 0 885 0 0 0
Spillback Cap Reductn 0 0 21 0 101
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.88 1.04 0.91 0.71 1.15

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 128 1722 16 1922 76 8 80
v/c Ratio 0.79 0.63 0.23 0.81 0.74 0.06 0.59
Control Delay 84.1 7.5 52.7 13.3 91.4 28.5 59.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 84.1 7.5 52.7 13.3 91.4 28.5 59.6
Queue Length 50th (ft) 98 196 13 211 58 0 47
Queue Length 95th (ft) #188 401 m22 270 #99 7 80
Internal Link Dist (ft) 672 282 395 285
Turn Bay Length (ft) 180 145
Base Capacity (vph) 170 2753 69 2374 109 132 141
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.75 0.63 0.23 0.81 0.70 0.06 0.57

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBT WBR SBL SBT
Lane Group Flow (vph) 1515 1406 303 1587 4
v/c Ratio 0.67 0.93 0.20 0.96 0.00
Control Delay 22.5 32.4 0.1 45.2 17.0
Queue Delay 0.0 0.0 0.0 3.1 0.0
Total Delay 22.5 32.4 0.1 48.3 17.0
Queue Length 50th (ft) 339 606 0 591 2
Queue Length 95th (ft) 254 m#704 m0 #760 2
Internal Link Dist (ft) 564 662 574
Turn Bay Length (ft) 415
Base Capacity (vph) 2264 1514 1552 1672 819
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 49 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.67 0.93 0.20 0.98 0.00

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBT NBL NBT NBR
Lane Group Flow (vph) 390 2728 1452 139 139 532
v/c Ratio 0.92 0.87 0.90 0.26 0.26 1.11
Control Delay 57.9 18.9 37.4 33.6 33.6 112.7
Queue Delay 0.0 15.6 0.0 0.2 0.2 0.0
Total Delay 57.9 34.5 37.4 33.8 33.8 112.7
Queue Length 50th (ft) 321 445 420 86 86 ~470
Queue Length 95th (ft) #401 m517 #495 144 35 #690
Internal Link Dist (ft) 662 483 1111
Turn Bay Length (ft) 510 520
Base Capacity (vph) 437 3127 1608 526 526 481
Starvation Cap Reductn 0 252 0 0 0 0
Spillback Cap Reductn 0 465 0 74 74 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.89 1.02 0.90 0.31 0.31 1.11

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 2663 677 567 1891 352 432
v/c Ratio 1.04 0.58 0.89 0.79 0.46 0.60
Control Delay 48.7 5.6 39.1 20.8 42.3 27.8
Queue Delay 10.9 1.0 0.0 13.0 0.0 0.0
Total Delay 59.6 6.6 39.1 33.8 42.3 27.8
Queue Length 50th (ft) ~863 157 193 680 121 231
Queue Length 95th (ft) m#908 m152 m215 m751 148 334
Internal Link Dist (ft) 45 667 682
Turn Bay Length (ft) 290 200
Base Capacity (vph) 2553 1165 662 2390 830 704
Starvation Cap Reductn 64 254 0 517 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.07 0.74 0.86 1.01 0.42 0.61

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 2087 81 1478 175 169 14
v/c Ratio 0.94 0.81 0.38 0.88 0.50 0.06
Control Delay 13.8 104.1 5.7 88.5 21.4 32.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.8 104.1 5.7 88.5 21.4 32.8
Queue Length 50th (ft) 139 63 131 133 36 5
Queue Length 95th (ft) #963 #129 153 52 67 4
Internal Link Dist (ft) 623 1219 580 169
Turn Bay Length (ft) 170 70
Base Capacity (vph) 2218 100 3841 209 349 231
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.94 0.81 0.38 0.84 0.48 0.06

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group SET NWT NET SWT
Lane Group Flow (vph) 254 178 617 1296
v/c Ratio 0.75 0.38 0.50 0.75
Control Delay 39.5 10.7 19.6 14.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 39.5 10.7 19.6 14.3
Queue Length 50th (ft) 106 22 114 165
Queue Length 95th (ft) 39 23 162 246
Internal Link Dist (ft) 355 298 265 912
Turn Bay Length (ft)
Base Capacity (vph) 480 627 1243 1718
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.53 0.28 0.50 0.75

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 664 1530 1384 92 92 619
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 13 13
Grade (%) 5% -5% 1%
Total Lost time (s) 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 0.95 0.91 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3414 3485 5213 1856 1660
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3414 3485 5213 1856 1660
Peak-hour factor, PHF 0.93 0.91 0.90 0.80 0.90 0.91
Adj. Flow (vph) 714 1681 1538 115 102 680
RTOR Reduction (vph) 0 0 6 0 0 2
Lane Group Flow (vph) 714 1681 1647 0 102 678
Heavy Vehicles (%) 0% 1% 1% 0% 0% 0%
Turn Type Prot custom
Protected Phases 5 2 6 4 4 5
Permitted Phases 4
Actuated Green, G (s) 25.9 82.0 51.1 6.0 37.9
Effective Green, g (s) 25.9 82.0 51.1 6.0 37.9
Actuated g/C Ratio 0.26 0.82 0.51 0.06 0.38
Clearance Time (s) 5.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 884 2858 2664 111 629
v/s Ratio Prot 0.21 0.48 c0.32 0.05 c0.41
v/s Ratio Perm
v/c Ratio 0.81 0.59 0.62 0.92 1.08
Uniform Delay, d1 34.7 3.1 17.5 46.8 31.1
Progression Factor 0.61 1.83 0.93 1.00 1.00
Incremental Delay, d2 2.9 0.5 1.0 59.7 58.8
Delay (s) 24.0 6.2 17.4 106.4 89.8
Level of Service C A B F F
Approach Delay (s) 11.5 17.4 92.0
Approach LOS B B F

Intersection Summary
HCM Average Control Delay 26.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 77.1% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 7 1214 5 54 1074 7 9 1 27 44 8 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 12 12 10 12 12 10 10 10 12 12 12
Grade (%) -1% 1% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 0.96
Satd. Flow (prot) 1754 3587 1676 3553 1709 1507 1796
Flt Permitted 0.95 1.00 0.95 1.00 0.79 1.00 0.77
Satd. Flow (perm) 1754 3587 1676 3553 1401 1507 1437
Peak-hour factor, PHF 0.58 0.94 0.42 0.71 0.81 0.88 0.75 0.25 0.84 0.55 0.67 0.44
Adj. Flow (vph) 12 1291 12 76 1326 8 12 4 32 80 12 16
RTOR Reduction (vph) 0 1 0 0 0 0 0 0 28 0 6 0
Lane Group Flow (vph) 12 1302 0 76 1334 0 0 16 4 0 102 0
Heavy Vehicles (%) 0% 1% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 1.5 63.7 7.2 69.4 11.1 11.1 11.1
Effective Green, g (s) 1.5 63.7 7.2 69.4 11.1 11.1 11.1
Actuated g/C Ratio 0.02 0.64 0.07 0.69 0.11 0.11 0.11
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 26 2285 121 2466 156 167 160
v/s Ratio Prot 0.01 c0.36 c0.05 c0.38
v/s Ratio Perm 0.01 0.00 c0.07
v/c Ratio 0.46 0.57 0.63 0.54 0.10 0.02 0.64
Uniform Delay, d1 48.8 10.3 45.1 7.5 40.0 39.6 42.5
Progression Factor 1.00 1.00 1.04 0.49 1.00 1.00 1.00
Incremental Delay, d2 12.4 1.0 9.2 0.8 0.3 0.1 8.0
Delay (s) 61.3 11.4 56.0 4.5 40.3 39.7 50.5
Level of Service E B E A D D D
Approach Delay (s) 11.8 7.3 39.9 50.5
Approach LOS B A D D

Intersection Summary
HCM Average Control Delay 11.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 68.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1131 0 0 952 0 0 0 0 719 1 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 12 12 13 10 12
Grade (%) -4% 4% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 0.95 0.97 1.00
Frt 1.00 1.00 1.00 1.00
Flt Protected 1.00 1.00 0.95 1.00
Satd. Flow (prot) 5238 3503 3583 887
Flt Permitted 1.00 1.00 0.95 1.00
Satd. Flow (perm) 5238 3503 3583 887
Peak-hour factor, PHF 0.94 0.97 0.94 0.93 0.90 0.81 0.92 0.92 0.92 0.89 0.25 0.94
Adj. Flow (vph) 0 1166 0 0 1058 0 0 0 0 808 4 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1166 0 0 1058 0 0 0 0 808 4 0
Heavy Vehicles (%) 2% 1% 2% 2% 1% 1% 2% 2% 2% 1% 100% 1%
Turn Type custom Perm
Protected Phases 2 6 4 6 4
Permitted Phases 4
Actuated Green, G (s) 59.0 59.0 29.0 29.0
Effective Green, g (s) 59.0 59.0 29.0 29.0
Actuated g/C Ratio 0.59 0.59 0.29 0.29
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3090 2067 1039 257
v/s Ratio Prot 0.22 c0.30 0.00
v/s Ratio Perm c0.23
v/c Ratio 0.38 0.51 0.78 0.02
Uniform Delay, d1 10.8 12.0 32.5 25.3
Progression Factor 0.77 0.14 1.00 1.00
Incremental Delay, d2 0.3 0.8 3.7 0.0
Delay (s) 8.6 2.4 36.3 25.3
Level of Service A A D C
Approach Delay (s) 8.6 2.4 0.0 36.2
Approach LOS A A A D

Intersection Summary
HCM Average Control Delay 13.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 56.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 203 1647 0 0 1075 0 165 0 349 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 13 12 12 12 12 12 13 13 12 12 12 12
Grade (%) -5% 5% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.91 0.91 0.95 0.95 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 0.95 1.00
Satd. Flow (prot) 1856 5264 5007 1737 1737 1599
Flt Permitted 0.95 1.00 1.00 0.95 0.95 1.00
Satd. Flow (perm) 1856 5264 5007 1737 1737 1599
Peak-hour factor, PHF 0.93 0.88 0.97 0.90 0.90 0.93 0.86 0.25 0.98 0.92 0.92 0.92
Adj. Flow (vph) 218 1872 0 0 1194 0 192 0 356 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 14 0 0 0
Lane Group Flow (vph) 218 1872 0 0 1194 0 96 96 342 0 0 0
Heavy Vehicles (%) 3% 1% 0% 2% 1% 2% 2% 0% 1% 2% 2% 2%
Turn Type Prot Perm Perm
Protected Phases 5 2 6 8
Permitted Phases 8 8
Actuated Green, G (s) 16.9 64.3 41.4 23.7 23.7 23.7
Effective Green, g (s) 16.9 64.3 41.4 23.7 23.7 23.7
Actuated g/C Ratio 0.17 0.64 0.41 0.24 0.24 0.24
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 314 3385 2073 412 412 379
v/s Ratio Prot c0.12 c0.36 0.24
v/s Ratio Perm 0.06 0.06 c0.21
v/c Ratio 0.69 0.55 0.58 0.23 0.23 0.90
Uniform Delay, d1 39.1 9.9 22.5 30.8 30.8 37.0
Progression Factor 0.99 1.00 0.63 1.00 1.00 1.00
Incremental Delay, d2 6.3 0.6 0.8 0.3 0.3 23.7
Delay (s) 44.9 10.5 14.9 31.1 31.1 60.7
Level of Service D B B C C E
Approach Delay (s) 14.1 14.9 50.3 0.0
Approach LOS B B D A

Intersection Summary
HCM Average Control Delay 19.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 63.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1771 225 399 1604 256 423
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) -5% 1% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5264 1639 3450 3556 3433 1568
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5264 1639 3450 3556 3433 1568
Peak-hour factor, PHF 0.88 0.83 0.91 0.90 0.86 0.88
Adj. Flow (vph) 2012 271 438 1782 298 481
RTOR Reduction (vph) 0 14 0 0 0 1
Lane Group Flow (vph) 2012 257 438 1782 298 480
Heavy Vehicles (%) 1% 1% 1% 1% 2% 3%
Turn Type pt+ov Prot pt+ov
Protected Phases 2 2 8 1 6 8 8 1
Permitted Phases
Actuated Green, G (s) 43.8 72.5 15.5 65.3 22.7 44.2
Effective Green, g (s) 43.8 72.5 15.5 65.3 22.7 44.2
Actuated g/C Ratio 0.44 0.72 0.16 0.65 0.23 0.44
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2306 1188 535 2322 779 693
v/s Ratio Prot c0.38 0.16 0.13 c0.50 0.09 c0.31
v/s Ratio Perm
v/c Ratio 0.87 0.22 0.82 0.77 0.38 0.69
Uniform Delay, d1 25.6 4.5 40.9 12.1 32.7 22.4
Progression Factor 0.63 0.60 0.75 1.39 1.00 1.00
Incremental Delay, d2 4.1 0.1 6.1 1.6 0.3 3.0
Delay (s) 20.3 2.8 36.9 18.4 33.0 25.5
Level of Service C A D B C C
Approach Delay (s) 18.2 22.0 28.4
Approach LOS B C C

Intersection Summary
HCM Average Control Delay 21.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 70.4% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1563 59 49 1411 19 61 0 49 6 0 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 4% -4% 4% 7%
Total Lost time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 1.00 0.91 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85 0.97
Flt Protected 1.00 0.95 1.00 0.95 1.00 0.96
Satd. Flow (prot) 3480 1805 5175 1769 1552 1708
Flt Permitted 1.00 0.95 1.00 0.75 1.00 0.74
Satd. Flow (perm) 3480 1805 5175 1391 1552 1302
Peak-hour factor, PHF 0.94 0.94 0.91 0.75 0.93 0.68 0.88 0.25 0.80 0.50 0.25 1.00
Adj. Flow (vph) 0 1663 65 65 1517 28 69 0 61 12 0 4
RTOR Reduction (vph) 0 3 0 0 2 0 0 0 56 0 4 0
Lane Group Flow (vph) 0 1725 0 65 1543 0 0 69 5 0 12 0
Heavy Vehicles (%) 1% 1% 3% 2% 2% 0% 0% 0% 2% 0% 0% 0%
Turn Type Prot Perm Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 68.3 6.1 79.4 8.6 8.6 8.6
Effective Green, g (s) 68.3 6.1 79.4 8.6 8.6 8.6
Actuated g/C Ratio 0.68 0.06 0.79 0.09 0.09 0.09
Clearance Time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2377 110 4109 120 133 112
v/s Ratio Prot c0.50 c0.04 0.30
v/s Ratio Perm c0.05 0.00 0.01
v/c Ratio 0.73 0.59 0.38 0.57 0.04 0.11
Uniform Delay, d1 10.0 45.7 3.0 43.9 41.9 42.2
Progression Factor 0.35 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 8.2 0.3 6.5 0.1 0.4
Delay (s) 5.0 54.0 3.3 50.5 42.0 42.6
Level of Service A D A D D D
Approach Delay (s) 5.0 5.3 46.5 42.6
Approach LOS A A D D

Intersection Summary
HCM Average Control Delay 6.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 66.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement SBL SBR NEL NET SWT SWR
Lane Configurations
Volume (veh/h) 0 1 1 554 567 1
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.25 0.25 0.25 0.87 0.88 0.25
Hourly flow rate (vph) 0 4 4 637 644 4
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 992
pX, platoon unblocked 0.93
vC, conflicting volume 973 324 648
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 829 324 648
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 99 100
cM capacity (veh/h) 291 677 947

Direction, Lane # SB 1 NE 1 NE 2 NE 3 SW 1 SW 2
Volume Total 4 4 318 318 430 219
Volume Left 0 4 0 0 0 0
Volume Right 4 0 0 0 0 4
cSH 677 947 1700 1700 1700 1700
Volume to Capacity 0.01 0.00 0.19 0.19 0.25 0.13
Queue Length 95th (ft) 0 0 0 0 0 0
Control Delay (s) 10.3 8.8 0.0 0.0 0.0 0.0
Lane LOS B A
Approach Delay (s) 10.3 0.1 0.0
Approach LOS B

Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 25.7% ICU Level of Service A
Analysis Period (min) 15
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 2 2 6 17 2 65 5 488 11 76 486 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 16 12 12 16 12 12 12 12 12 12 12
Total Lost time (s) 5.0 5.0 6.0 6.0
Lane Util. Factor 1.00 1.00 0.95 0.95
Frt 0.93 0.90 1.00 1.00
Flt Protected 0.99 0.99 1.00 0.99
Satd. Flow (prot) 1991 1891 3561 3546
Flt Permitted 0.93 0.91 0.94 0.81
Satd. Flow (perm) 1871 1747 3364 2888
Peak-hour factor, PHF 0.50 0.25 0.50 0.71 0.50 0.86 0.63 0.94 0.92 0.76 0.89 0.75
Adj. Flow (vph) 4 8 12 24 4 76 8 519 12 100 546 8
RTOR Reduction (vph) 0 11 0 0 70 0 0 2 0 0 1 0
Lane Group Flow (vph) 0 13 0 0 34 0 0 537 0 0 653 0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 2% 0% 1% 0% 0% 1% 0%
Turn Type Perm Perm Perm pm+pt
Protected Phases 6 2 4 3 8
Permitted Phases 6 2 4 8
Actuated Green, G (s) 6.1 6.1 29.0 55.9
Effective Green, g (s) 6.1 6.1 29.0 55.9
Actuated g/C Ratio 0.08 0.08 0.40 0.77
Clearance Time (s) 5.0 5.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 156 146 1336 2409
v/s Ratio Prot c0.08
v/s Ratio Perm 0.01 c0.02 c0.16 0.13
v/c Ratio 0.08 0.24 0.40 0.27
Uniform Delay, d1 30.9 31.3 15.8 2.5
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.8 0.9 0.3
Delay (s) 31.1 32.1 16.7 2.8
Level of Service C C B A
Approach Delay (s) 31.1 32.1 16.7 2.8
Approach LOS C C B A

Intersection Summary
HCM Average Control Delay 11.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.35
Actuated Cycle Length (s) 73.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 50.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 714 1681 1653 102 680
v/c Ratio 0.81 0.59 0.62 0.92 1.11
Control Delay 25.0 6.4 18.1 114.7 99.6
Queue Delay 0.0 0.6 0.0 0.0 9.1
Total Delay 25.0 7.0 18.1 114.7 108.6
Queue Length 50th (ft) 149 432 272 66 ~498
Queue Length 95th (ft) m129 566 367 #169 #643
Internal Link Dist (ft) 667 623 750
Turn Bay Length (ft) 290
Base Capacity (vph) 1366 2858 2669 111 615
Starvation Cap Reductn 0 699 0 0 0
Spillback Cap Reductn 0 14 0 0 12
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.52 0.78 0.62 0.92 1.13

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 12 1303 76 1334 16 32 108
v/c Ratio 0.11 0.56 0.54 0.51 0.10 0.16 0.65
Control Delay 45.9 12.0 58.9 4.5 40.3 15.8 58.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.9 12.0 58.9 4.5 40.3 15.8 58.1
Queue Length 50th (ft) 7 253 51 88 9 0 62
Queue Length 95th (ft) 16 317 78 103 8 24 83
Internal Link Dist (ft) 672 282 395 285
Turn Bay Length (ft) 180 145
Base Capacity (vph) 158 2331 153 2637 182 224 193
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.56 0.50 0.51 0.09 0.14 0.56

Intersection Summary
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Lane Group EBT WBT WBR SBL SBT
Lane Group Flow (vph) 1166 1058 356 808 4
v/c Ratio 0.38 0.51 0.23 0.78 0.02
Control Delay 9.1 2.4 0.5 37.8 23.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 9.1 2.4 0.5 37.8 23.0
Queue Length 50th (ft) 95 15 0 242 2
Queue Length 95th (ft) 114 27 0 278 2
Internal Link Dist (ft) 564 662 574
Turn Bay Length (ft) 415
Base Capacity (vph) 3089 2066 1567 1397 346
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.38 0.51 0.23 0.58 0.01

Intersection Summary
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Lane Group EBL EBT WBT NBL NBT NBR
Lane Group Flow (vph) 218 1872 1194 96 96 356
v/c Ratio 0.69 0.55 0.58 0.23 0.23 0.90
Control Delay 49.3 10.8 15.8 31.9 31.9 62.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.3 10.8 15.8 31.9 31.9 62.4
Queue Length 50th (ft) 136 228 208 51 51 207
Queue Length 95th (ft) 186 210 265 92 25 #367
Internal Link Dist (ft) 662 483 1111
Turn Bay Length (ft) 510 520
Base Capacity (vph) 445 3384 2070 434 434 414
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.49 0.55 0.58 0.22 0.22 0.86

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 2012 271 438 1782 298 481
v/c Ratio 0.87 0.23 0.82 0.77 0.38 0.69
Control Delay 21.6 2.8 39.0 19.0 34.3 28.0
Queue Delay 0.0 0.0 0.0 1.0 0.0 0.0
Total Delay 21.6 2.8 39.0 20.0 34.3 28.0
Queue Length 50th (ft) 427 14 145 505 82 237
Queue Length 95th (ft) #552 m17 m140 m553 115 321
Internal Link Dist (ft) 45 667 682
Turn Bay Length (ft) 290 200
Base Capacity (vph) 2304 1201 656 2321 790 680
Starvation Cap Reductn 0 0 0 279 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.87 0.23 0.67 0.87 0.38 0.71

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 1728 65 1545 69 61 16
v/c Ratio 0.69 0.50 0.36 0.51 0.30 0.12
Control Delay 5.1 58.5 3.4 55.5 14.8 35.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.1 58.5 3.4 55.5 14.8 35.6
Queue Length 50th (ft) 78 40 90 42 0 7
Queue Length 95th (ft) m102 70 119 22 29 6
Internal Link Dist (ft) 623 1219 580 169
Turn Bay Length (ft) 170 70
Base Capacity (vph) 2499 134 4235 167 240 160
Starvation Cap Reductn 15 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.70 0.49 0.36 0.41 0.25 0.10

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group SET NWT NET SWT
Lane Group Flow (vph) 24 104 539 654
v/c Ratio 0.12 0.43 0.39 0.27
Control Delay 21.2 17.7 16.0 3.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 21.2 17.7 16.0 3.0
Queue Length 50th (ft) 5 12 86 33
Queue Length 95th (ft) 3 14 124 62
Internal Link Dist (ft) 355 298 265 912
Turn Bay Length (ft)
Base Capacity (vph) 521 534 1385 2438
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.05 0.19 0.39 0.27

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 578 1373 1979 41 52 897
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 13 13
Grade (%) 5% -5% 1%
Total Lost time (s) 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 0.95 0.91 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3283 3451 5161 1718 1628
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3283 3451 5161 1718 1628
Peak-hour factor, PHF 0.94 0.96 0.97 0.50 0.85 0.93
Adj. Flow (vph) 615 1430 2040 82 61 965
RTOR Reduction (vph) 0 0 4 0 0 0
Lane Group Flow (vph) 615 1430 2118 0 61 965
Heavy Vehicles (%) 4% 2% 2% 13% 8% 2%
Turn Type Prot pt+ov
Protected Phases 5 2 6 4 4 5
Permitted Phases
Actuated Green, G (s) 23.1 69.0 40.9 19.0 48.1
Effective Green, g (s) 23.1 69.0 40.9 19.0 48.1
Actuated g/C Ratio 0.23 0.69 0.41 0.19 0.48
Clearance Time (s) 5.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 758 2381 2111 326 783
v/s Ratio Prot 0.19 0.41 c0.41 0.04 c0.59
v/s Ratio Perm
v/c Ratio 0.81 0.60 1.00 0.19 1.23
Uniform Delay, d1 36.4 8.2 29.6 34.0 25.9
Progression Factor 1.07 1.15 0.90 1.00 1.00
Incremental Delay, d2 5.0 0.8 19.3 0.3 115.6
Delay (s) 43.8 10.3 46.0 34.3 141.6
Level of Service D B D C F
Approach Delay (s) 20.4 46.0 135.2
Approach LOS C D F

Intersection Summary
HCM Average Control Delay 53.5 HCM Level of Service D
HCM Volume to Capacity ratio 1.14
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 104.7% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 13 1501 17 26 1321 15 27 18 67 102 32 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 12 12 10 12 12 10 10 10 12 12 12
Grade (%) -1% 1% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.97 1.00 0.97
Satd. Flow (prot) 1736 3549 1676 3483 1619 1463 1772
Flt Permitted 0.95 1.00 0.95 1.00 0.77 1.00 0.77
Satd. Flow (perm) 1736 3549 1676 3483 1278 1463 1417
Peak-hour factor, PHF 0.54 0.94 0.61 0.65 0.94 0.94 0.91 0.75 0.88 0.91 0.80 0.54
Adj. Flow (vph) 24 1597 28 40 1405 16 30 24 76 112 40 24
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 65 0 6 0
Lane Group Flow (vph) 24 1624 0 40 1420 0 0 54 11 0 170 0
Heavy Vehicles (%) 1% 2% 0% 0% 3% 0% 7% 6% 3% 1% 6% 0%
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 2.4 63.6 3.6 64.8 14.8 14.8 14.8
Effective Green, g (s) 2.4 63.6 3.6 64.8 14.8 14.8 14.8
Actuated g/C Ratio 0.02 0.64 0.04 0.65 0.15 0.15 0.15
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 42 2257 60 2257 189 217 210
v/s Ratio Prot 0.01 c0.46 c0.02 0.41
v/s Ratio Perm 0.04 0.01 c0.12
v/c Ratio 0.57 0.72 0.67 0.63 0.29 0.05 0.81
Uniform Delay, d1 48.3 12.2 47.6 10.5 37.9 36.6 41.2
Progression Factor 1.00 1.00 0.97 0.78 1.00 1.00 1.00
Incremental Delay, d2 17.4 2.0 22.5 1.2 0.8 0.1 20.1
Delay (s) 65.7 14.2 68.6 9.4 38.7 36.7 61.3
Level of Service E B E A D D E
Approach Delay (s) 15.0 11.0 37.5 61.3
Approach LOS B B D E

Intersection Summary
HCM Average Control Delay 16.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 69.3% 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
Volume (vph) 1546 124 171 1213 142 184
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) -3% 3% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5162 1607 1743 3486 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5162 1607 1743 3486 3433 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1680 135 186 1318 154 200
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 1680 135 186 1318 154 200
Turn Type pt+ov Prot custom
Protected Phases 2 2 8 1 6 8 8
Permitted Phases 1
Actuated Green, G (s) 52.2 68.0 20.0 78.2 9.8 29.8
Effective Green, g (s) 52.2 68.0 20.0 78.2 9.8 29.8
Actuated g/C Ratio 0.52 0.68 0.20 0.78 0.10 0.30
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2695 1093 349 2726 336 567
v/s Ratio Prot c0.33 0.08 0.11 c0.38 c0.04 0.03
v/s Ratio Perm 0.09
v/c Ratio 0.62 0.12 0.53 0.48 0.46 0.35
Uniform Delay, d1 16.9 5.6 35.8 3.8 42.6 27.5
Progression Factor 1.48 1.74 0.65 0.40 1.00 1.00
Incremental Delay, d2 0.8 0.0 1.3 0.5 1.0 0.4
Delay (s) 25.8 9.8 24.5 2.0 43.6 27.9
Level of Service C A C A D C
Approach Delay (s) 24.6 4.8 34.7
Approach LOS C A C

Intersection Summary
HCM Average Control Delay 17.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1409 321 0 1061 0 0 0 0 780 1 323
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 12 12 13 10 12
Grade (%) -4% 4% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 0.95 0.97 1.00 1.00
Frt 0.97 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 4972 3435 3414 887 1599
Flt Permitted 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 4972 3435 3414 887 1599
Peak-hour factor, PHF 0.94 0.91 0.76 0.93 0.95 0.69 0.92 0.92 0.92 0.94 0.25 0.84
Adj. Flow (vph) 0 1548 422 0 1117 0 0 0 0 830 4 385
RTOR Reduction (vph) 0 43 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1927 0 0 1117 0 0 0 0 830 4 385
Heavy Vehicles (%) 2% 3% 3% 2% 3% 2% 2% 2% 2% 6% 100% 1%
Turn Type custom Perm Perm
Protected Phases 2 6 4 6 4
Permitted Phases 4 4
Actuated Green, G (s) 56.2 56.2 31.8 31.8 31.8
Effective Green, g (s) 56.2 56.2 31.8 31.8 31.8
Actuated g/C Ratio 0.56 0.56 0.32 0.32 0.32
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2794 1930 1086 282 508
v/s Ratio Prot c0.39 0.33 0.00
v/s Ratio Perm c0.24 0.24
v/c Ratio 0.69 0.58 0.76 0.01 0.76
Uniform Delay, d1 15.7 14.2 30.7 23.4 30.6
Progression Factor 1.00 0.35 1.00 1.00 1.00
Incremental Delay, d2 1.2 0.1 3.3 0.0 6.4
Delay (s) 16.8 5.1 34.0 23.4 37.0
Level of Service B A C C D
Approach Delay (s) 16.8 5.1 0.0 34.9
Approach LOS B A A C

Intersection Summary
HCM Average Control Delay 18.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 66.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 439 1750 0 0 1378 179 175 10 267 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 13 12 12 12 12 12 13 13 12 12 12 12
Grade (%) -5% 5% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.91 0.91 0.95 0.91 0.95
Frt 1.00 1.00 0.97 1.00 0.89 0.85
Flt Protected 0.95 1.00 1.00 0.95 0.99 1.00
Satd. Flow (prot) 1893 5016 4828 1754 1552 1490
Flt Permitted 0.95 1.00 1.00 0.95 0.99 1.00
Satd. Flow (perm) 1893 5016 4828 1754 1552 1490
Peak-hour factor, PHF 0.81 0.98 0.98 0.93 0.95 0.58 0.84 0.25 0.77 0.92 0.92 0.92
Adj. Flow (vph) 542 1786 0 0 1451 309 208 40 347 0 0 0
RTOR Reduction (vph) 0 0 0 0 33 0 0 0 0 0 0 0
Lane Group Flow (vph) 542 1786 0 0 1727 0 187 207 201 0 0 0
Heavy Vehicles (%) 1% 6% 2% 2% 2% 2% 1% 1% 3% 2% 2% 2%
Turn Type Prot Perm Perm
Protected Phases 5 2 6 8
Permitted Phases 8 8
Actuated Green, G (s) 31.0 70.0 33.0 18.0 18.0 18.0
Effective Green, g (s) 31.0 70.0 33.0 18.0 18.0 18.0
Actuated g/C Ratio 0.31 0.70 0.33 0.18 0.18 0.18
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 587 3511 1593 316 279 268
v/s Ratio Prot c0.29 0.36 c0.36
v/s Ratio Perm 0.11 0.13 c0.13
v/c Ratio 0.92 0.51 1.08 0.59 0.74 0.75
Uniform Delay, d1 33.4 7.0 33.5 37.6 38.8 38.9
Progression Factor 0.85 1.27 0.72 1.00 1.00 1.00
Incremental Delay, d2 15.7 0.4 39.2 3.0 10.2 11.2
Delay (s) 44.0 9.3 63.4 40.6 49.0 50.0
Level of Service D A E D D D
Approach Delay (s) 17.4 63.4 46.7 0.0
Approach LOS B E D A

Intersection Summary
HCM Average Control Delay 38.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 77.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1525 492 366 2510 466 426
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) -5% 1% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5212 1577 3318 3487 3433 1568
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 8000 1577 3318 3487 3433 1568
Peak-hour factor, PHF 0.96 0.89 0.89 0.92 0.86 0.94
Adj. Flow (vph) 1589 553 411 2728 542 453
RTOR Reduction (vph) 0 17 0 0 0 5
Lane Group Flow (vph) 1589 536 411 2728 542 448
Heavy Vehicles (%) 2% 5% 5% 3% 2% 3%
Turn Type pt+ov Prot custom
Protected Phases 2 2 8 1 6 8 8
Permitted Phases 1
Actuated Green, G (s) 47.0 72.0 16.0 69.0 19.0 35.0
Effective Green, g (s) 47.0 72.0 16.0 69.0 19.0 35.0
Actuated g/C Ratio 0.47 0.72 0.16 0.69 0.19 0.35
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 4.0 3.0 2.0 2.0
Lane Grp Cap (vph) 2450 1135 531 2406 652 643
v/s Ratio Prot 0.30 0.34 0.12 c0.78 c0.16 0.13
v/s Ratio Perm 0.15
v/c Ratio 0.65 0.47 0.77 1.13 0.83 0.70
Uniform Delay, d1 20.2 5.9 40.3 15.5 39.0 27.9
Progression Factor 0.61 0.88 1.16 0.71 1.00 1.00
Incremental Delay, d2 1.2 0.1 0.7 60.8 8.5 2.7
Delay (s) 13.5 5.3 47.4 71.8 47.4 30.6
Level of Service B A D E D C
Approach Delay (s) 11.4 68.6 39.8
Approach LOS B E D

Intersection Summary
HCM Average Control Delay 44.5 HCM Level of Service D
HCM Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 92.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1378 47 62 1982 9 20 1 35 4 0 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 4% -4% 4% 7%
Total Lost time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 1.00 0.91 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85 0.91
Flt Protected 1.00 0.95 1.00 0.96 1.00 0.99
Satd. Flow (prot) 3344 1705 5130 1470 1227 1570
Flt Permitted 1.00 0.95 1.00 0.73 1.00 0.89
Satd. Flow (perm) 3344 1705 5130 1117 1227 1416
Peak-hour factor, PHF 0.92 0.95 0.77 0.85 0.95 0.75 0.83 0.25 0.55 0.33 0.25 0.64
Adj. Flow (vph) 0 1451 61 73 2086 12 24 4 64 12 0 28
RTOR Reduction (vph) 0 3 0 0 1 0 0 0 60 0 26 0
Lane Group Flow (vph) 0 1509 0 73 2097 0 0 28 4 0 14 0
Heavy Vehicles (%) 2% 5% 9% 8% 3% 11% 25% 0% 29% 0% 0% 6%
Turn Type Prot Perm Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 69.4 7.1 81.5 6.5 6.5 6.5
Effective Green, g (s) 69.4 7.1 81.5 6.5 6.5 6.5
Actuated g/C Ratio 0.69 0.07 0.82 0.06 0.06 0.06
Clearance Time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2321 121 4181 73 80 92
v/s Ratio Prot c0.45 0.04 c0.41
v/s Ratio Perm c0.03 0.00 0.01
v/c Ratio 0.65 0.60 0.50 0.38 0.05 0.15
Uniform Delay, d1 8.5 45.1 2.9 44.8 43.9 44.1
Progression Factor 0.69 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 8.2 0.4 3.3 0.3 0.8
Delay (s) 7.1 53.3 3.3 48.2 44.1 44.9
Level of Service A D A D D D
Approach Delay (s) 7.1 5.0 45.4 44.9
Approach LOS A A D D

Intersection Summary
HCM Average Control Delay 7.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 62.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement SBL SBR NEL NET SWT SWR
Lane Configurations
Volume (veh/h) 0 92 152 939 522 72
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.80 0.92 0.92 0.98 0.91 0.92
Hourly flow rate (vph) 0 100 165 958 574 78
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 992
pX, platoon unblocked 0.81
vC, conflicting volume 1422 326 652
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1059 326 652
tC, single (s) 6.8 7.9 6.1
tC, 2 stage (s)
tF (s) 3.5 3.8 3.2
p0 queue free % 100 82 66
cM capacity (veh/h) 118 548 491

Direction, Lane # SB 1 NE 1 NE 2 NE 3 SW 1 SW 2
Volume Total 100 165 479 479 382 269
Volume Left 0 165 0 0 0 0
Volume Right 100 0 0 0 0 78
cSH 548 491 1700 1700 1700 1700
Volume to Capacity 0.18 0.34 0.28 0.28 0.22 0.16
Queue Length 95th (ft) 17 37 0 0 0 0
Control Delay (s) 13.0 16.0 0.0 0.0 0.0 0.0
Lane LOS B C
Approach Delay (s) 13.0 2.4 0.0
Approach LOS B

Intersection Summary
Average Delay 2.1
Intersection Capacity Utilization 31.8% ICU Level of Service A
Analysis Period (min) 15
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 32 14 25 21 3 155 8 904 4 58 545 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 16 12 12 16 12 12 12 12 12 12 12
Total Lost time (s) 5.0 5.0 6.0 6.0
Lane Util. Factor 1.00 1.00 0.95 0.95
Frt 0.96 0.89 1.00 1.00
Flt Protected 0.98 0.99 1.00 1.00
Satd. Flow (prot) 1854 1824 3499 3429
Flt Permitted 0.54 0.93 0.94 0.75
Satd. Flow (perm) 1023 1715 3307 2586
Peak-hour factor, PHF 0.57 0.44 0.63 0.75 0.75 0.88 0.67 0.88 0.33 0.91 0.93 0.67
Adj. Flow (vph) 56 32 40 28 4 176 12 1027 12 64 586 16
RTOR Reduction (vph) 0 27 0 0 153 0 0 1 0 0 1 0
Lane Group Flow (vph) 0 101 0 0 55 0 0 1050 0 0 665 0
Heavy Vehicles (%) 6% 0% 20% 10% 0% 3% 0% 3% 0% 0% 5% 0%
Turn Type Perm Perm Perm pm+pt
Protected Phases 6 2 4 3 8
Permitted Phases 6 2 4 8
Actuated Green, G (s) 10.3 10.3 30.0 56.7
Effective Green, g (s) 10.3 10.3 30.0 56.7
Actuated g/C Ratio 0.13 0.13 0.38 0.73
Clearance Time (s) 5.0 5.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 135 226 1272 2114
v/s Ratio Prot c0.09
v/s Ratio Perm c0.10 0.03 c0.32 0.14
v/c Ratio 0.75 0.24 0.83 0.31
Uniform Delay, d1 32.6 30.4 21.6 3.8
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 20.1 0.6 6.2 0.4
Delay (s) 52.7 30.9 27.8 4.2
Level of Service D C C A
Approach Delay (s) 52.7 30.9 27.8 4.2
Approach LOS D C C A

Intersection Summary
HCM Average Control Delay 22.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 78.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 67.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 615 1430 2122 61 965
v/c Ratio 0.81 0.60 1.00 0.19 1.26
Control Delay 45.3 10.5 47.7 35.8 153.2
Queue Delay 0.0 0.0 3.1 0.0 1.5
Total Delay 45.3 10.5 50.8 35.8 154.6
Queue Length 50th (ft) 201 176 ~487 33 ~777
Queue Length 95th (ft) 255 253 #698 65 #950
Internal Link Dist (ft) 667 623 750
Turn Bay Length (ft) 290 325
Base Capacity (vph) 985 2381 2114 326 767
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 23 0 2
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.62 0.60 1.01 0.19 1.26

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 24 1625 40 1421 54 76 176
v/c Ratio 0.24 0.69 0.40 0.60 0.29 0.27 0.81
Control Delay 50.6 14.1 54.7 9.0 41.6 11.4 68.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.6 14.1 54.7 9.0 41.6 11.4 68.1
Queue Length 50th (ft) 15 372 25 185 31 0 104
Queue Length 95th (ft) 24 464 42 255 56 38 #169
Internal Link Dist (ft) 672 286 395 285
Turn Bay Length (ft) 180 145
Base Capacity (vph) 104 2342 103 2382 204 298 233
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.23 0.69 0.39 0.60 0.26 0.26 0.76

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 1680 135 186 1318 154 200
v/c Ratio 0.62 0.12 0.53 0.48 0.46 0.35
Control Delay 26.5 10.1 29.4 2.3 46.6 25.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.5 10.1 29.4 2.3 46.6 25.3
Queue Length 50th (ft) 354 53 106 46 48 92
Queue Length 95th (ft) 416 m73 147 64 77 146
Internal Link Dist (ft) 264 598 750
Turn Bay Length (ft) 450 200 400
Base Capacity (vph) 2695 1093 349 2726 549 665
Starvation Cap Reductn 0 0 0 145 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.62 0.12 0.53 0.51 0.28 0.30

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBT WBR SBL SBT SBR
Lane Group Flow (vph) 1970 1117 713 830 4 385
v/c Ratio 0.69 0.58 0.46 0.77 0.01 0.76
Control Delay 17.0 5.3 3.6 35.5 21.0 40.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.0 5.3 3.6 35.5 21.0 40.3
Queue Length 50th (ft) 379 47 45 243 2 218
Queue Length 95th (ft) 491 m156 m0 284 2 272
Internal Link Dist (ft) 598 662 574
Turn Bay Length (ft)
Base Capacity (vph) 2839 1932 1552 1297 337 608
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.69 0.58 0.46 0.64 0.01 0.63

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBT NBL NBT NBR
Lane Group Flow (vph) 542 1786 1760 187 207 201
v/c Ratio 0.92 0.51 1.08 0.59 0.74 0.75
Control Delay 48.7 10.0 63.1 45.0 54.7 55.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.7 10.0 63.1 45.0 54.7 55.9
Queue Length 50th (ft) 374 206 ~453 115 137 128
Queue Length 95th (ft) #506 269 m347 167 50 168
Internal Link Dist (ft) 662 483 1111
Turn Bay Length (ft) 510 520
Base Capacity (vph) 587 3513 1626 386 341 328
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.92 0.51 1.08 0.48 0.61 0.61

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 1589 553 411 2728 542 453
v/c Ratio 0.65 0.48 0.77 1.13 0.83 0.70
Control Delay 13.9 6.3 47.4 75.7 51.4 30.4
Queue Delay 0.0 0.0 0.0 5.0 0.0 0.0
Total Delay 13.9 6.3 47.4 80.7 51.4 30.4
Queue Length 50th (ft) 228 55 136 ~1062 172 229
Queue Length 95th (ft) 256 71 m126 m#536 #226 330
Internal Link Dist (ft) 45 667 682
Turn Bay Length (ft) 290 200
Base Capacity (vph) 2450 1152 630 2406 652 647
Starvation Cap Reductn 0 0 0 24 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.65 0.48 0.65 1.15 0.83 0.70

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 1512 73 2098 28 64 40
v/c Ratio 0.62 0.52 0.49 0.33 0.42 0.30
Control Delay 7.5 56.9 3.4 54.0 20.1 27.3
Queue Delay 0.3 0.0 0.0 0.0 0.0 0.0
Total Delay 7.8 56.9 3.4 54.0 20.1 27.3
Queue Length 50th (ft) 246 45 125 17 0 7
Queue Length 95th (ft) 348 85 158 12 9 0
Internal Link Dist (ft) 623 1219 580 169
Turn Bay Length (ft) 170 70
Base Capacity (vph) 2437 155 4306 100 169 153
Starvation Cap Reductn 346 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.72 0.47 0.49 0.28 0.38 0.26

Intersection Summary
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Lane Group SET NWT NET SWT
Lane Group Flow (vph) 128 208 1051 666
v/c Ratio 0.79 0.55 0.83 0.32
Control Delay 55.3 13.1 28.6 4.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 55.3 13.1 28.6 4.5
Queue Length 50th (ft) 46 14 236 45
Queue Length 95th (ft) 35 42 305 84
Internal Link Dist (ft) 355 298 265 912
Turn Bay Length (ft)
Base Capacity (vph) 349 669 1272 2103
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.37 0.31 0.83 0.32

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 1143 2003 1627 87 102 844
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 13 13
Grade (%) 5% -5% 1%
Total Lost time (s) 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 0.95 0.91 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3347 3451 5172 1819 1628
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3347 3451 5172 1819 1628
Peak-hour factor, PHF 0.98 0.95 0.87 0.86 0.74 0.95
Adj. Flow (vph) 1166 2108 1870 101 138 888
RTOR Reduction (vph) 0 0 5 0 0 1
Lane Group Flow (vph) 1166 2108 1966 0 138 887
Turn Type Prot custom
Protected Phases 5 2 6 4 4
Permitted Phases 5
Actuated Green, G (s) 42.8 95.0 47.2 13.0 55.8
Effective Green, g (s) 42.8 95.0 47.2 13.0 55.8
Actuated g/C Ratio 0.36 0.79 0.39 0.11 0.46
Clearance Time (s) 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1194 2732 2034 197 838
v/s Ratio Prot 0.35 0.61 c0.38 0.08 c0.11
v/s Ratio Perm 0.43
v/c Ratio 0.98 0.77 0.97 0.70 1.06
Uniform Delay, d1 38.1 6.7 35.6 51.6 32.1
Progression Factor 0.79 0.55 1.13 1.00 1.00
Incremental Delay, d2 8.6 0.6 12.8 10.7 47.9
Delay (s) 38.6 4.3 53.0 62.3 80.0
Level of Service D A D E F
Approach Delay (s) 16.5 53.0 77.6
Approach LOS B D E

Intersection Summary
HCM Average Control Delay 38.0 HCM Level of Service D
HCM Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 95.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 113 1683 35 16 1775 19 49 18 4 15 15 17
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 12 12 10 12 12 10 10 10 12 12 12
Grade (%) -1% 1% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.97 1.00 0.98
Satd. Flow (prot) 1702 3510 1643 3514 1698 1492 1757
Flt Permitted 0.95 1.00 0.95 1.00 0.75 1.00 0.84
Satd. Flow (perm) 1702 3510 1643 3514 1311 1492 1498
Peak-hour factor, PHF 0.88 0.95 0.80 1.00 0.88 0.68 0.94 0.75 0.50 0.47 0.75 0.61
Adj. Flow (vph) 128 1772 44 16 2017 28 52 24 8 32 20 28
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 7 0 17 0
Lane Group Flow (vph) 128 1815 0 16 2044 0 0 76 1 0 63 0
Heavy Vehicles (%) 3% 3% 3% 2% 2% 2% 1% 1% 1% 1% 1% 1%
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 11.5 90.5 2.0 81.0 9.5 9.5 9.5
Effective Green, g (s) 11.5 90.5 2.0 81.0 9.5 9.5 9.5
Actuated g/C Ratio 0.10 0.75 0.02 0.68 0.08 0.08 0.08
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 163 2647 27 2372 104 118 119
v/s Ratio Prot c0.08 c0.52 0.01 c0.58
v/s Ratio Perm c0.06 0.00 0.04
v/c Ratio 0.79 0.69 0.59 0.86 0.73 0.01 0.53
Uniform Delay, d1 53.0 7.5 58.6 15.2 54.0 50.9 53.1
Progression Factor 1.00 1.00 0.90 0.55 1.00 1.00 1.00
Incremental Delay, d2 21.5 1.5 25.9 3.7 23.0 0.0 4.5
Delay (s) 74.6 9.0 78.5 12.1 77.0 50.9 57.6
Level of Service E A E B E D E
Approach Delay (s) 13.3 12.6 74.5 57.6
Approach LOS B B E E

Intersection Summary
HCM Average Control Delay 15.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 80.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1434 268 401 1551 279 549
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) -3% 3% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5162 1607 1743 3486 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5162 1607 1743 3486 3433 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1559 291 436 1686 303 597
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 1559 291 436 1686 303 597
Turn Type pt+ov Prot custom
Protected Phases 2 2 8 1 6 8 8
Permitted Phases 1
Actuated Green, G (s) 47.9 71.0 37.0 90.9 17.1 54.1
Effective Green, g (s) 47.9 71.0 37.0 90.9 17.1 54.1
Actuated g/C Ratio 0.40 0.59 0.31 0.76 0.14 0.45
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2060 951 537 2641 489 793
v/s Ratio Prot c0.30 0.18 0.25 0.48 0.09 c0.11
v/s Ratio Perm 0.27
v/c Ratio 0.76 0.31 0.81 0.64 0.62 0.75
Uniform Delay, d1 31.0 12.2 38.3 6.8 48.4 27.4
Progression Factor 0.81 0.64 0.96 0.55 1.00 1.00
Incremental Delay, d2 2.1 0.1 3.3 0.4 2.3 4.1
Delay (s) 27.1 8.0 40.1 4.1 50.7 31.5
Level of Service C A D A D C
Approach Delay (s) 24.1 11.5 37.9
Approach LOS C B D

Intersection Summary
HCM Average Control Delay 21.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 72.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1704 279 0 1447 0 0 0 0 1476 1 505
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 12 12 13 10 12
Grade (%) -4% 4% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 0.95 0.97 1.00 1.00
Frt 0.98 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 5079 3468 3583 1756 1599
Flt Permitted 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 5079 3468 3583 1756 1599
Peak-hour factor, PHF 0.94 0.94 0.96 0.93 0.94 0.90 0.92 0.92 0.92 0.94 0.25 0.88
Adj. Flow (vph) 0 1813 291 0 1539 0 0 0 0 1570 4 574
RTOR Reduction (vph) 0 18 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 2086 0 0 1539 0 0 0 0 1570 4 574
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 1% 1% 1%
Turn Type custom Perm Perm
Protected Phases 2 6 4 6 4
Permitted Phases 4 4
Actuated Green, G (s) 53.0 53.0 55.0 55.0 55.0
Effective Green, g (s) 53.0 53.0 55.0 55.0 55.0
Actuated g/C Ratio 0.44 0.44 0.46 0.46 0.46
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2243 1532 1642 805 733
v/s Ratio Prot 0.41 c0.44 0.00
v/s Ratio Perm c0.44 0.36
v/c Ratio 0.93 1.00 0.96 0.00 0.78
Uniform Delay, d1 31.7 33.5 31.3 17.6 27.5
Progression Factor 0.56 0.61 1.00 1.00 1.00
Incremental Delay, d2 5.9 15.2 13.2 0.0 5.5
Delay (s) 23.7 35.7 44.5 17.6 32.9
Level of Service C D D B C
Approach Delay (s) 23.7 35.7 0.0 41.4
Approach LOS C D A D

Intersection Summary
HCM Average Control Delay 33.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 92.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 444 2736 0 0 1393 0 319 0 513 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 13 12 12 12 12 12 13 13 12 12 12 12
Grade (%) -5% 5% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.91 0.91 0.95 0.91 0.95
Frt 1.00 1.00 1.00 1.00 0.87 0.85
Flt Protected 0.95 1.00 1.00 0.95 0.99 1.00
Satd. Flow (prot) 1874 5212 4958 1754 1526 1519
Flt Permitted 0.95 1.00 1.00 0.95 0.99 1.00
Satd. Flow (perm) 1874 5212 4958 1754 1526 1519
Peak-hour factor, PHF 0.83 0.95 0.98 0.93 0.92 0.93 0.93 0.25 0.94 0.92 0.92 0.92
Adj. Flow (vph) 535 2880 0 0 1514 0 343 0 546 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 535 2880 0 0 1514 0 309 291 289 0 0 0
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 1% 1% 1% 2% 2% 2%
Turn Type Prot Perm Perm
Protected Phases 5 2 6 8
Permitted Phases 8 8
Actuated Green, G (s) 37.0 80.5 37.5 27.5 27.5 27.5
Effective Green, g (s) 37.0 80.5 37.5 27.5 27.5 27.5
Actuated g/C Ratio 0.31 0.67 0.31 0.23 0.23 0.23
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 578 3496 1549 402 350 348
v/s Ratio Prot c0.29 0.55 c0.31
v/s Ratio Perm 0.18 0.19 0.19
v/c Ratio 0.93 0.82 0.98 0.77 0.83 0.83
Uniform Delay, d1 40.2 14.5 40.8 43.3 44.0 44.0
Progression Factor 0.71 0.88 0.79 1.00 1.00 1.00
Incremental Delay, d2 10.7 0.9 13.3 8.6 15.4 15.4
Delay (s) 39.4 13.6 45.5 51.9 59.4 59.4
Level of Service D B D D E E
Approach Delay (s) 17.7 45.5 56.8 0.0
Approach LOS B D E A

Intersection Summary
HCM Average Control Delay 30.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 84.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2015 PM Build
18: West Chester Pike & S Lawrence Rd 6/22/2011

F:\1984_052_ MarpleTwp\Traffic\Synchro\2010 work\TIS\2015\by movement\build\2015 Build PM Peak Hour Conditions.synSynchro 7 -  Report
Page 6

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 2767 482 590 1881 198 379
Ideal Flow (vphpl) 2100 1900 1900 1900 1900 1900
Grade (%) -5% 1% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5761 1623 3416 3522 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5761 1623 3416 3522 3433 1583
Peak-hour factor, PHF 0.95 0.83 0.95 0.92 0.82 0.93
Adj. Flow (vph) 2913 581 621 2045 241 408
RTOR Reduction (vph) 0 2 0 0 0 0
Lane Group Flow (vph) 2913 579 621 2045 241 408
Turn Type pt+ov Prot custom
Protected Phases 2 2 8 1 6 8 8
Permitted Phases 1
Actuated Green, G (s) 59.0 86.4 21.6 86.6 21.4 43.0
Effective Green, g (s) 59.0 86.4 21.6 86.6 21.4 43.0
Actuated g/C Ratio 0.49 0.72 0.18 0.72 0.18 0.36
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 4.0 3.0 2.0 2.0
Lane Grp Cap (vph) 2832 1169 615 2542 612 646
v/s Ratio Prot c0.51 0.36 c0.18 0.58 0.07 c0.11
v/s Ratio Perm 0.15
v/c Ratio 1.03 0.50 1.01 0.80 0.39 0.63
Uniform Delay, d1 30.5 7.3 49.2 11.1 43.6 31.9
Progression Factor 0.68 0.65 0.67 1.81 1.00 1.00
Incremental Delay, d2 21.2 0.1 13.4 0.3 0.2 1.5
Delay (s) 41.8 4.8 46.4 20.3 43.7 33.4
Level of Service D A D C D C
Approach Delay (s) 35.7 26.4 37.2
Approach LOS D C D

Intersection Summary
HCM Average Control Delay 32.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 85.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 2044 61 65 1570 17 141 1 124 2 0 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 4% -4% 4% 7%
Total Lost time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 1.00 0.91 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85 0.94
Flt Protected 1.00 0.95 1.00 0.95 1.00 0.97
Satd. Flow (prot) 3465 1497 5129 1741 1583 1679
Flt Permitted 1.00 0.95 1.00 0.72 1.00 0.82
Satd. Flow (perm) 3465 1497 5129 1317 1583 1415
Peak-hour factor, PHF 0.92 0.93 0.79 0.80 0.97 0.85 0.83 0.25 0.74 0.25 0.25 0.50
Adj. Flow (vph) 0 2198 77 81 1619 20 170 4 168 8 0 6
RTOR Reduction (vph) 0 2 0 0 1 0 0 0 95 0 5 0
Lane Group Flow (vph) 0 2273 0 81 1638 0 0 174 73 0 9 0
Heavy Vehicles (%) 2% 1% 18% 23% 3% 0% 2% 0% 0% 0% 0% 0%
Turn Type Prot Perm Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 78.0 8.0 91.0 17.0 17.0 17.0
Effective Green, g (s) 78.0 8.0 91.0 17.0 17.0 17.0
Actuated g/C Ratio 0.65 0.07 0.76 0.14 0.14 0.14
Clearance Time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2252 100 3889 187 224 200
v/s Ratio Prot c0.66 c0.05 0.32
v/s Ratio Perm c0.13 0.05 0.01
v/c Ratio 1.01 0.81 0.42 0.93 0.32 0.04
Uniform Delay, d1 21.0 55.3 5.1 50.9 46.3 44.5
Progression Factor 0.34 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.4 37.2 0.3 46.2 0.8 0.1
Delay (s) 24.5 92.5 5.5 97.1 47.2 44.6
Level of Service C F A F D D
Approach Delay (s) 24.5 9.6 72.6 44.6
Approach LOS C A E D

Intersection Summary
HCM Average Control Delay 22.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 84.5% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement SBL SBR NEL NET SWT SWR
Lane Configurations
Volume (veh/h) 0 206 192 545 942 97
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.80 0.92 0.92 0.92 0.89 0.92
Hourly flow rate (vph) 0 224 209 592 1058 105
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 992
pX, platoon unblocked
vC, conflicting volume 1825 582 1164
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1825 582 1164
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 51 66
cM capacity (veh/h) 45 461 608

Direction, Lane # SB 1 NE 1 NE 2 NE 3 SW 1 SW 2
Volume Total 224 209 296 296 706 458
Volume Left 0 209 0 0 0 0
Volume Right 224 0 0 0 0 105
cSH 461 608 1700 1700 1700 1700
Volume to Capacity 0.49 0.34 0.17 0.17 0.42 0.27
Queue Length 95th (ft) 65 38 0 0 0 0
Control Delay (s) 19.9 14.0 0.0 0.0 0.0 0.0
Lane LOS C B
Approach Delay (s) 19.9 3.6 0.0
Approach LOS C

Intersection Summary
Average Delay 3.4
Intersection Capacity Utilization 48.6% ICU Level of Service A
Analysis Period (min) 15
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 43 18 32 20 7 90 8 604 31 132 972 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 16 12 12 16 12 12 12 12 12 12 12
Total Lost time (s) 5.0 5.0 6.0 6.0
Lane Util. Factor 1.00 1.00 0.95 0.95
Frt 0.97 0.91 0.99 0.99
Flt Protected 0.97 0.99 1.00 0.99
Satd. Flow (prot) 2031 1929 3511 3535
Flt Permitted 0.70 0.87 0.92 0.64
Satd. Flow (perm) 1454 1694 3217 2267
Peak-hour factor, PHF 0.32 0.30 0.53 0.46 0.58 0.73 0.67 0.93 0.78 0.81 0.83 0.69
Adj. Flow (vph) 134 60 60 43 12 123 12 649 40 163 1171 64
RTOR Reduction (vph) 0 16 0 0 96 0 0 6 0 0 4 0
Lane Group Flow (vph) 0 238 0 0 82 0 0 695 0 0 1394 0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 2% 0% 0% 1% 0%
Turn Type Perm Perm Perm pm+pt
Protected Phases 6 2 4 3 8
Permitted Phases 6 2 4 8
Actuated Green, G (s) 17.2 17.2 30.0 49.8
Effective Green, g (s) 17.2 17.2 30.0 49.8
Actuated g/C Ratio 0.22 0.22 0.38 0.64
Clearance Time (s) 5.0 5.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 321 374 1237 1688
v/s Ratio Prot c0.16
v/s Ratio Perm c0.16 0.05 0.22 c0.37
v/c Ratio 0.74 0.22 0.56 0.83
Uniform Delay, d1 28.3 24.9 18.8 10.8
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.9 0.3 1.9 4.8
Delay (s) 37.2 25.2 20.7 15.6
Level of Service D C C B
Approach Delay (s) 37.2 25.2 20.7 15.6
Approach LOS D C C B

Intersection Summary
HCM Average Control Delay 19.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 78.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 76.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 1166 2108 1971 138 888
v/c Ratio 0.98 0.77 0.97 0.70 1.08
Control Delay 39.7 4.4 53.0 71.1 83.4
Queue Delay 0.0 27.1 1.1 0.0 102.1
Total Delay 39.7 31.5 54.1 71.1 185.5
Queue Length 50th (ft) 360 66 581 105 ~765
Queue Length 95th (ft) m352 m53 #635 141 #1014
Internal Link Dist (ft) 667 623 750
Turn Bay Length (ft) 290 325
Base Capacity (vph) 1199 2732 2038 197 826
Starvation Cap Reductn 0 727 0 0 0
Spillback Cap Reductn 0 0 19 0 149
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.97 1.05 0.98 0.70 1.31

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 128 1816 16 2045 76 8 80
v/c Ratio 0.79 0.66 0.23 0.86 0.74 0.06 0.59
Control Delay 84.1 8.1 56.8 12.6 91.4 28.5 59.6
Queue Delay 0.0 0.0 0.0 0.1 0.0 0.0 0.0
Total Delay 84.1 8.1 56.8 12.7 91.4 28.5 59.6
Queue Length 50th (ft) 98 219 12 364 58 0 47
Queue Length 95th (ft) #188 447 m23 449 #99 7 80
Internal Link Dist (ft) 672 264 395 285
Turn Bay Length (ft) 180 145
Base Capacity (vph) 170 2753 69 2373 109 132 141
Starvation Cap Reductn 0 0 0 20 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.75 0.66 0.23 0.87 0.70 0.06 0.57

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 1559 291 436 1686 303 597
v/c Ratio 0.76 0.31 0.81 0.64 0.62 0.75
Control Delay 27.9 8.6 42.4 4.5 53.5 30.6
Queue Delay 0.0 0.0 0.0 2.1 0.0 0.0
Total Delay 27.9 8.6 42.4 6.6 53.5 30.6
Queue Length 50th (ft) 380 73 327 62 114 356
Queue Length 95th (ft) 469 64 m365 m332 155 467
Internal Link Dist (ft) 264 598 672
Turn Bay Length (ft) 450 200 400
Base Capacity (vph) 2059 951 537 2640 629 857
Starvation Cap Reductn 0 0 0 765 0 0
Spillback Cap Reductn 0 0 0 13 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.76 0.31 0.81 0.90 0.48 0.70

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBT WBR SBL SBT SBR
Lane Group Flow (vph) 2104 1539 294 1570 4 574
v/c Ratio 0.93 1.00 0.19 0.96 0.00 0.78
Control Delay 24.0 36.3 0.1 45.8 18.0 36.6
Queue Delay 0.1 19.0 0.0 8.1 0.0 0.0
Total Delay 24.1 55.4 0.1 53.9 18.0 36.6
Queue Length 50th (ft) 220 ~673 0 590 2 367
Queue Length 95th (ft) #338 m#713 m0 #758 3 504
Internal Link Dist (ft) 598 662 574
Turn Bay Length (ft)
Base Capacity (vph) 2261 1532 1552 1642 805 733
Starvation Cap Reductn 4 0 0 0 0 0
Spillback Cap Reductn 0 81 0 80 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.93 1.06 0.19 1.01 0.00 0.78

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBT NBL NBT NBR
Lane Group Flow (vph) 535 2880 1514 309 291 289
v/c Ratio 0.93 0.82 0.98 0.77 0.83 0.83
Control Delay 42.7 14.7 46.9 55.9 63.7 63.5
Queue Delay 0.0 1.6 0.0 1.7 3.1 0.0
Total Delay 42.7 16.4 46.9 57.6 66.7 63.5
Queue Length 50th (ft) 437 478 ~461 231 231 220
Queue Length 95th (ft) m#480 m596 #558 331 74 323
Internal Link Dist (ft) 662 483 1111
Turn Bay Length (ft) 510 520
Base Capacity (vph) 578 3495 1547 468 407 405
Starvation Cap Reductn 0 409 0 0 0 0
Spillback Cap Reductn 0 417 0 59 51 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.93 0.94 0.98 0.76 0.82 0.71

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 2913 581 621 2045 241 408
v/c Ratio 1.03 0.50 1.01 0.80 0.39 0.63
Control Delay 42.9 5.7 47.9 21.3 45.6 33.7
Queue Delay 24.9 0.6 0.0 35.9 0.0 0.0
Total Delay 67.8 6.3 47.9 57.2 45.6 33.7
Queue Length 50th (ft) ~882 99 ~265 728 85 248
Queue Length 95th (ft) #961 103 m#261 m730 112 361
Internal Link Dist (ft) 45 667 682
Turn Bay Length (ft) 290 200
Base Capacity (vph) 2832 1170 616 2543 629 639
Starvation Cap Reductn 159 271 0 638 0 0
Spillback Cap Reductn 114 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.09 0.65 1.01 1.07 0.38 0.64

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 2275 81 1639 174 168 14
v/c Ratio 1.01 0.81 0.42 0.94 0.53 0.07
Control Delay 26.4 104.1 5.5 102.1 24.2 34.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.4 104.1 5.5 102.1 24.2 34.2
Queue Length 50th (ft) ~166 63 140 135 40 5
Queue Length 95th (ft) #1098 #129 163 52 73 4
Internal Link Dist (ft) 623 1219 580 169
Turn Bay Length (ft) 170 70
Base Capacity (vph) 2255 100 3892 187 320 206
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.01 0.81 0.42 0.93 0.53 0.07

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group SET NWT NET SWT
Lane Group Flow (vph) 254 178 701 1398
v/c Ratio 0.75 0.38 0.56 0.83
Control Delay 39.5 10.7 20.8 17.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 39.5 10.7 20.8 17.7
Queue Length 50th (ft) 106 22 135 187
Queue Length 95th (ft) 39 23 188 #345
Internal Link Dist (ft) 355 298 265 912
Turn Bay Length (ft)
Base Capacity (vph) 480 627 1242 1675
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.53 0.28 0.56 0.83

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 704 1708 1595 91 91 664
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 13 13
Grade (%) 5% -5% 1%
Total Lost time (s) 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 0.95 0.91 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3414 3485 5219 1856 1660
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3414 3485 5219 1856 1660
Peak-hour factor, PHF 0.93 0.91 0.90 0.80 0.90 0.91
Adj. Flow (vph) 757 1877 1772 114 101 730
RTOR Reduction (vph) 0 0 6 0 0 1
Lane Group Flow (vph) 757 1877 1880 0 101 729
Heavy Vehicles (%) 0% 1% 1% 0% 0% 0%
Turn Type Prot pt+ov
Protected Phases 5 2 6 4 4 5
Permitted Phases
Actuated Green, G (s) 27.4 82.0 49.6 6.0 39.4
Effective Green, g (s) 27.4 82.0 49.6 6.0 39.4
Actuated g/C Ratio 0.27 0.82 0.50 0.06 0.39
Clearance Time (s) 5.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 935 2858 2589 111 654
v/s Ratio Prot 0.22 0.54 c0.36 0.05 c0.44
v/s Ratio Perm
v/c Ratio 0.81 0.66 0.73 0.91 1.12
Uniform Delay, d1 33.9 3.5 19.9 46.7 30.3
Progression Factor 0.69 4.04 0.93 1.00 1.00
Incremental Delay, d2 1.9 0.4 1.7 57.1 71.3
Delay (s) 25.2 14.6 20.1 103.8 101.6
Level of Service C B C F F
Approach Delay (s) 17.6 20.1 101.8
Approach LOS B C F

Intersection Summary
HCM Average Control Delay 31.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 84.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 7 1327 5 54 1169 7 9 1 27 44 8 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 12 12 10 12 12 10 10 10 12 12 12
Grade (%) -1% 1% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 0.96
Satd. Flow (prot) 1754 3588 1676 3554 1709 1507 1796
Flt Permitted 0.95 1.00 0.95 1.00 0.79 1.00 0.77
Satd. Flow (perm) 1754 3588 1676 3554 1401 1507 1437
Peak-hour factor, PHF 0.58 0.94 0.42 0.71 0.81 0.88 0.75 0.25 0.84 0.55 0.67 0.44
Adj. Flow (vph) 12 1412 12 76 1443 8 12 4 32 80 12 16
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 28 0 6 0
Lane Group Flow (vph) 12 1424 0 76 1451 0 0 16 4 0 102 0
Heavy Vehicles (%) 0% 1% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 1.5 63.7 7.2 69.4 11.1 11.1 11.1
Effective Green, g (s) 1.5 63.7 7.2 69.4 11.1 11.1 11.1
Actuated g/C Ratio 0.02 0.64 0.07 0.69 0.11 0.11 0.11
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 26 2286 121 2466 156 167 160
v/s Ratio Prot 0.01 c0.40 c0.05 c0.41
v/s Ratio Perm 0.01 0.00 c0.07
v/c Ratio 0.46 0.62 0.63 0.59 0.10 0.02 0.64
Uniform Delay, d1 48.8 10.9 45.1 7.9 40.0 39.6 42.5
Progression Factor 1.00 1.00 0.98 0.83 1.00 1.00 1.00
Incremental Delay, d2 12.4 1.3 9.2 1.0 0.3 0.1 8.0
Delay (s) 61.3 12.2 53.4 7.6 40.3 39.7 50.5
Level of Service E B D A D D D
Approach Delay (s) 12.6 9.8 39.9 50.5
Approach LOS B A D D

Intersection Summary
HCM Average Control Delay 13.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 64.8% 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
Volume (vph) 1082 316 545 951 287 578
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) -3% 3% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5162 1607 1743 3486 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5162 1607 1743 3486 3433 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1176 343 592 1034 312 628
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 1176 343 592 1034 312 628
Turn Type pt+ov Prot custom
Protected Phases 2 2 8 1 6 8 8
Permitted Phases 1
Actuated Green, G (s) 23.6 44.0 44.0 73.6 14.4 58.4
Effective Green, g (s) 23.6 44.0 44.0 73.6 14.4 58.4
Actuated g/C Ratio 0.24 0.44 0.44 0.74 0.14 0.58
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1218 707 767 2566 494 1019
v/s Ratio Prot c0.23 0.21 c0.34 0.30 0.09 c0.09
v/s Ratio Perm 0.31
v/c Ratio 0.97 0.49 0.77 0.40 0.63 0.62
Uniform Delay, d1 37.8 19.9 23.7 5.0 40.3 13.5
Progression Factor 0.76 0.53 0.79 0.58 1.00 1.00
Incremental Delay, d2 16.4 0.4 3.6 0.3 2.6 1.1
Delay (s) 45.3 11.0 22.2 3.2 42.9 14.6
Level of Service D B C A D B
Approach Delay (s) 37.6 10.1 24.0
Approach LOS D B C

Intersection Summary
HCM Average Control Delay 23.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1407 253 0 1181 0 0 0 0 712 1 315
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 12 12 13 10 12
Grade (%) -4% 4% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 0.95 0.97 1.00 1.00
Frt 0.98 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 5101 3503 3583 887 1599
Flt Permitted 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 5101 3503 3583 887 1599
Peak-hour factor, PHF 0.94 0.97 0.89 0.93 0.90 0.81 0.92 0.92 0.92 0.89 0.25 0.75
Adj. Flow (vph) 0 1451 284 0 1312 0 0 0 0 800 4 420
RTOR Reduction (vph) 0 26 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1709 0 0 1312 0 0 0 0 800 4 420
Heavy Vehicles (%) 2% 1% 2% 2% 1% 1% 2% 2% 2% 1% 100% 1%
Turn Type custom Perm Perm
Protected Phases 2 6 4 6 4
Permitted Phases 4 4
Actuated Green, G (s) 56.1 56.1 31.9 31.9 31.9
Effective Green, g (s) 56.1 56.1 31.9 31.9 31.9
Actuated g/C Ratio 0.56 0.56 0.32 0.32 0.32
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2862 1965 1143 283 510
v/s Ratio Prot 0.34 c0.37 0.00
v/s Ratio Perm 0.22 c0.26
v/c Ratio 0.60 0.67 0.70 0.01 0.82
Uniform Delay, d1 14.5 15.4 29.9 23.3 31.5
Progression Factor 0.52 0.40 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.4 1.9 0.0 10.4
Delay (s) 8.1 7.5 31.8 23.3 41.8
Level of Service A A C C D
Approach Delay (s) 8.1 7.5 0.0 35.2
Approach LOS A A A D

Intersection Summary
HCM Average Control Delay 15.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 63.1% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2015 Sat Build
15: West Chester Pike & I-476 NB 6/22/2011

F:\1984_052_ MarpleTwp\Traffic\Synchro\2010 work\TIS\2015\by movement\build\2015 Build Sat Peak Hour Conditions.synSynchro 7 -  Report
Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 316 1803 0 0 1208 0 254 0 359 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 13 12 12 12 12 12 13 13 12 12 12 12
Grade (%) -5% 5% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.91 0.91 0.95 0.91 0.95
Frt 1.00 1.00 1.00 1.00 0.89 0.85
Flt Protected 0.95 1.00 1.00 0.95 0.99 1.00
Satd. Flow (prot) 1856 5264 5007 1737 1555 1519
Flt Permitted 0.95 1.00 1.00 0.95 0.99 1.00
Satd. Flow (perm) 1856 5264 5007 1737 1555 1519
Peak-hour factor, PHF 0.93 0.88 0.97 0.90 0.90 0.93 0.86 0.25 0.98 0.92 0.92 0.92
Adj. Flow (vph) 340 2049 0 0 1342 0 295 0 366 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 340 2049 0 0 1342 0 230 219 212 0 0 0
Heavy Vehicles (%) 3% 1% 0% 2% 1% 2% 2% 0% 1% 2% 2% 2%
Turn Type Prot Perm Perm
Protected Phases 5 2 6 8
Permitted Phases 8 8
Actuated Green, G (s) 22.3 69.9 41.6 18.1 18.1 18.1
Effective Green, g (s) 22.3 69.9 41.6 18.1 18.1 18.1
Actuated g/C Ratio 0.22 0.70 0.42 0.18 0.18 0.18
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 414 3680 2083 314 281 275
v/s Ratio Prot c0.18 0.39 c0.27
v/s Ratio Perm 0.13 0.14 0.14
v/c Ratio 0.82 0.56 0.64 0.73 0.78 0.77
Uniform Delay, d1 37.0 7.4 23.3 38.7 39.0 39.0
Progression Factor 1.12 0.75 1.07 1.00 1.00 1.00
Incremental Delay, d2 11.0 0.5 0.9 8.5 12.8 12.5
Delay (s) 52.6 6.1 25.7 47.2 51.8 51.5
Level of Service D A C D D D
Approach Delay (s) 12.7 25.7 50.1 0.0
Approach LOS B C D A

Intersection Summary
HCM Average Control Delay 22.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 66.5% 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
Volume (vph) 2017 145 439 1820 165 395
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) -5% 1% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5264 1639 3450 3556 3433 1568
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 8000 1639 3450 3556 3433 1568
Peak-hour factor, PHF 0.88 0.83 0.91 0.90 0.86 0.88
Adj. Flow (vph) 2292 175 482 2022 192 449
RTOR Reduction (vph) 0 5 0 0 0 1
Lane Group Flow (vph) 2292 170 482 2022 192 448
Heavy Vehicles (%) 1% 1% 1% 1% 2% 3%
Turn Type pt+ov Prot custom
Protected Phases 2 2 8 1 6 8 8
Permitted Phases 1
Actuated Green, G (s) 44.3 72.2 15.8 66.1 21.9 37.7
Effective Green, g (s) 44.3 72.2 15.8 66.1 21.9 37.7
Actuated g/C Ratio 0.44 0.72 0.16 0.66 0.22 0.38
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 4.0 3.0 2.0 2.0
Lane Grp Cap (vph) 2332 1183 545 2351 752 685
v/s Ratio Prot c0.44 0.10 0.14 c0.57 0.06 c0.14
v/s Ratio Perm 0.14
v/c Ratio 0.98 0.14 0.88 0.86 0.26 0.65
Uniform Delay, d1 27.5 4.3 41.2 13.3 32.3 25.8
Progression Factor 0.71 0.92 1.04 0.97 1.00 1.00
Incremental Delay, d2 13.6 0.0 9.0 2.3 0.1 1.7
Delay (s) 33.2 4.0 51.9 15.2 32.4 27.5
Level of Service C A D B C C
Approach Delay (s) 31.1 22.3 29.0
Approach LOS C C C

Intersection Summary
HCM Average Control Delay 26.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 73.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1740 59 49 1621 19 61 0 49 6 0 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 4% -4% 4% 7%
Total Lost time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 1.00 0.91 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85 0.97
Flt Protected 1.00 0.95 1.00 0.95 1.00 0.96
Satd. Flow (prot) 3483 1805 5176 1769 1552 1708
Flt Permitted 1.00 0.95 1.00 0.75 1.00 0.74
Satd. Flow (perm) 3483 1805 5176 1391 1552 1302
Peak-hour factor, PHF 0.94 0.94 0.91 0.75 0.93 0.68 0.88 0.25 0.80 0.50 0.25 1.00
Adj. Flow (vph) 0 1851 65 65 1743 28 69 0 61 12 0 4
RTOR Reduction (vph) 0 2 0 0 1 0 0 0 56 0 4 0
Lane Group Flow (vph) 0 1914 0 65 1770 0 0 69 5 0 12 0
Heavy Vehicles (%) 1% 1% 3% 2% 2% 0% 0% 0% 2% 0% 0% 0%
Turn Type Prot Perm Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 68.3 6.1 79.4 8.6 8.6 8.6
Effective Green, g (s) 68.3 6.1 79.4 8.6 8.6 8.6
Actuated g/C Ratio 0.68 0.06 0.79 0.09 0.09 0.09
Clearance Time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2379 110 4110 120 133 112
v/s Ratio Prot c0.55 0.04 c0.34
v/s Ratio Perm c0.05 0.00 0.01
v/c Ratio 0.80 0.59 0.43 0.57 0.04 0.11
Uniform Delay, d1 11.2 45.7 3.2 43.9 41.9 42.2
Progression Factor 0.50 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.2 8.2 0.3 6.5 0.1 0.4
Delay (s) 7.8 54.0 3.6 50.5 42.0 42.6
Level of Service A D A D D D
Approach Delay (s) 7.8 5.3 46.5 42.6
Approach LOS A A D D

Intersection Summary
HCM Average Control Delay 8.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 71.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement SBL SBR NEL NET SWT SWR
Lane Configurations
Volume (veh/h) 0 217 224 437 446 82
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.25 0.92 0.92 0.87 0.88 0.92
Hourly flow rate (vph) 0 236 243 502 507 89
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 992
pX, platoon unblocked
vC, conflicting volume 1289 298 596
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1289 298 596
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 67 75
cM capacity (veh/h) 119 704 990

Direction, Lane # SB 1 NE 1 NE 2 NE 3 SW 1 SW 2
Volume Total 236 243 251 251 338 258
Volume Left 0 243 0 0 0 0
Volume Right 236 0 0 0 0 89
cSH 704 990 1700 1700 1700 1700
Volume to Capacity 0.33 0.25 0.15 0.15 0.20 0.15
Queue Length 95th (ft) 37 24 0 0 0 0
Control Delay (s) 12.7 9.8 0.0 0.0 0.0 0.0
Lane LOS B A
Approach Delay (s) 12.7 3.2 0.0
Approach LOS B

Intersection Summary
Average Delay 3.4
Intersection Capacity Utilization 35.0% ICU Level of Service A
Analysis Period (min) 15
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 2 2 6 17 2 65 5 594 11 76 581 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 16 12 12 16 12 12 12 12 12 12 12
Total Lost time (s) 5.0 5.0 6.0 6.0
Lane Util. Factor 1.00 1.00 0.95 0.95
Frt 0.93 0.90 1.00 1.00
Flt Protected 0.99 0.99 1.00 0.99
Satd. Flow (prot) 1991 1891 3563 3550
Flt Permitted 0.93 0.91 0.94 0.78
Satd. Flow (perm) 1871 1747 3366 2788
Peak-hour factor, PHF 0.50 0.25 0.50 0.71 0.50 0.86 0.63 0.94 0.92 0.76 0.89 0.75
Adj. Flow (vph) 4 8 12 24 4 76 8 632 12 100 653 8
RTOR Reduction (vph) 0 11 0 0 70 0 0 2 0 0 0 0
Lane Group Flow (vph) 0 13 0 0 34 0 0 650 0 0 761 0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 2% 0% 1% 0% 0% 1% 0%
Turn Type Perm Perm Perm pm+pt
Protected Phases 6 2 4 3 8
Permitted Phases 6 2 4 8
Actuated Green, G (s) 6.1 6.1 29.0 55.9
Effective Green, g (s) 6.1 6.1 29.0 55.9
Actuated g/C Ratio 0.08 0.08 0.40 0.77
Clearance Time (s) 5.0 5.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 156 146 1337 2364
v/s Ratio Prot c0.10
v/s Ratio Perm 0.01 c0.02 c0.19 0.15
v/c Ratio 0.08 0.24 0.49 0.32
Uniform Delay, d1 30.9 31.3 16.4 2.7
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.8 1.3 0.4
Delay (s) 31.1 32.1 17.7 3.0
Level of Service C C B A
Approach Delay (s) 31.1 32.1 17.7 3.0
Approach LOS C C B A

Intersection Summary
HCM Average Control Delay 11.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 73.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 56.3% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 757 1877 1886 101 730
v/c Ratio 0.81 0.66 0.73 0.91 1.14
Control Delay 25.8 15.1 21.0 112.6 112.7
Queue Delay 0.0 0.8 0.1 0.0 0.0
Total Delay 25.8 15.9 21.0 112.6 112.7
Queue Length 50th (ft) 242 534 340 65 ~553
Queue Length 95th (ft) m254 m543 454 #166 #702
Internal Link Dist (ft) 667 623 750
Turn Bay Length (ft) 290 325
Base Capacity (vph) 1366 2858 2597 111 638
Starvation Cap Reductn 0 592 0 0 0
Spillback Cap Reductn 0 62 56 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.55 0.83 0.74 0.91 1.14

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 12 1424 76 1451 16 32 108
v/c Ratio 0.11 0.61 0.54 0.55 0.10 0.16 0.65
Control Delay 45.9 12.9 55.7 6.6 40.3 15.8 58.1
Queue Delay 0.0 0.0 0.0 0.1 0.0 0.0 0.0
Total Delay 45.9 12.9 55.7 6.7 40.3 15.8 58.1
Queue Length 50th (ft) 7 293 43 154 9 0 62
Queue Length 95th (ft) 16 365 71 307 8 24 83
Internal Link Dist (ft) 672 286 395 285
Turn Bay Length (ft) 180 145
Base Capacity (vph) 158 2331 153 2637 182 224 193
Starvation Cap Reductn 0 0 0 228 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.61 0.50 0.60 0.09 0.14 0.56

Intersection Summary
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 1176 343 592 1034 312 628
v/c Ratio 0.96 0.49 0.77 0.40 0.63 0.62
Control Delay 47.4 12.8 25.8 3.7 46.1 13.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.4 12.8 25.8 3.7 46.1 13.5
Queue Length 50th (ft) ~298 92 397 83 95 203
Queue Length 95th (ft) #391 146 441 66 139 306
Internal Link Dist (ft) 264 598 750
Turn Bay Length (ft) 450 200 400
Base Capacity (vph) 1219 707 767 2566 549 1045
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.96 0.49 0.77 0.40 0.57 0.60

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBT WBT WBR SBL SBT SBR
Lane Group Flow (vph) 1735 1312 347 800 4 420
v/c Ratio 0.60 0.67 0.22 0.70 0.01 0.82
Control Delay 8.3 9.3 0.3 32.9 21.0 44.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.3 9.3 0.3 32.9 21.0 44.8
Queue Length 50th (ft) 52 71 0 222 2 239
Queue Length 95th (ft) m377 95 0 267 2 261
Internal Link Dist (ft) 598 662 574
Turn Bay Length (ft)
Base Capacity (vph) 2884 1964 1567 1326 328 592
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.60 0.67 0.22 0.60 0.01 0.71

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBT NBL NBT NBR
Lane Group Flow (vph) 340 2049 1342 230 219 212
v/c Ratio 0.82 0.56 0.65 0.73 0.78 0.77
Control Delay 55.9 6.4 27.5 52.2 57.5 57.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 55.9 6.4 27.5 52.2 57.5 57.4
Queue Length 50th (ft) 212 108 320 143 143 132
Queue Length 95th (ft) 269 164 371 214 53 #217
Internal Link Dist (ft) 662 483 1111
Turn Bay Length (ft) 510 520
Base Capacity (vph) 483 3678 2080 365 327 319
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.70 0.56 0.65 0.63 0.67 0.66

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 2292 175 482 2022 192 449
v/c Ratio 0.98 0.15 0.89 0.86 0.25 0.65
Control Delay 34.9 3.9 54.1 16.2 32.9 27.3
Queue Delay 0.0 0.0 0.0 11.2 0.0 0.1
Total Delay 34.9 3.9 54.1 27.4 32.9 27.3
Queue Length 50th (ft) ~509 19 135 665 51 214
Queue Length 95th (ft) #617 22 m#186 m208 78 312
Internal Link Dist (ft) 45 667 682
Turn Bay Length (ft) 290 200
Base Capacity (vph) 2331 1189 558 2349 790 665
Starvation Cap Reductn 0 0 0 340 0 0
Spillback Cap Reductn 0 0 0 0 0 5
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.98 0.15 0.86 1.01 0.24 0.68

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 1916 65 1771 69 61 16
v/c Ratio 0.77 0.50 0.42 0.51 0.30 0.12
Control Delay 8.1 58.5 3.7 55.5 14.8 35.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.1 58.5 3.7 55.5 14.8 35.6
Queue Length 50th (ft) 127 40 110 42 0 7
Queue Length 95th (ft) 126 70 145 22 29 6
Internal Link Dist (ft) 623 1219 580 169
Turn Bay Length (ft) 170 70
Base Capacity (vph) 2502 134 4239 167 240 160
Starvation Cap Reductn 16 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.77 0.49 0.42 0.41 0.25 0.10

Intersection Summary
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Lane Group SET NWT NET SWT
Lane Group Flow (vph) 24 104 652 761
v/c Ratio 0.12 0.43 0.47 0.32
Control Delay 21.2 17.7 17.0 3.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 21.2 17.7 17.0 3.2
Queue Length 50th (ft) 5 12 108 41
Queue Length 95th (ft) 3 14 153 74
Internal Link Dist (ft) 355 298 265 912
Turn Bay Length (ft)
Base Capacity (vph) 521 534 1385 2389
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.05 0.19 0.47 0.32

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 584 1387 2000 41 52 906
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 13 13
Grade (%) 5% -5% 1%
Total Lost time (s) 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 0.95 0.91 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3283 3451 5161 1718 1628
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3283 3451 5161 1718 1628
Peak-hour factor, PHF 0.94 0.96 0.97 0.50 0.85 0.93
Adj. Flow (vph) 621 1445 2062 82 61 974
RTOR Reduction (vph) 0 0 4 0 0 0
Lane Group Flow (vph) 621 1445 2140 0 61 974
Heavy Vehicles (%) 4% 2% 2% 13% 8% 2%
Turn Type Prot pt+ov
Protected Phases 5 2 6 4 4 5
Permitted Phases
Actuated Green, G (s) 23.3 69.0 40.7 19.0 48.3
Effective Green, g (s) 23.3 69.0 40.7 19.0 48.3
Actuated g/C Ratio 0.23 0.69 0.41 0.19 0.48
Clearance Time (s) 5.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 765 2381 2101 326 786
v/s Ratio Prot 0.19 0.42 c0.41 0.04 c0.60
v/s Ratio Perm
v/c Ratio 0.81 0.61 1.02 0.19 1.24
Uniform Delay, d1 36.3 8.3 29.6 34.0 25.9
Progression Factor 1.07 1.16 0.90 1.00 1.00
Incremental Delay, d2 4.9 0.9 23.4 0.3 118.4
Delay (s) 43.6 10.4 50.2 34.3 144.3
Level of Service D B D C F
Approach Delay (s) 20.4 50.2 137.8
Approach LOS C D F

Intersection Summary
HCM Average Control Delay 55.7 HCM Level of Service E
HCM Volume to Capacity ratio 1.15
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 105.7% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 13 1518 17 26 1335 15 27 18 67 102 32 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 12 12 10 12 12 10 10 10 12 12 12
Grade (%) -1% 1% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.97 1.00 0.97
Satd. Flow (prot) 1736 3549 1676 3483 1619 1463 1772
Flt Permitted 0.95 1.00 0.95 1.00 0.77 1.00 0.77
Satd. Flow (perm) 1736 3549 1676 3483 1278 1463 1417
Peak-hour factor, PHF 0.54 0.94 0.61 0.65 0.94 0.94 0.91 0.75 0.88 0.91 0.80 0.54
Adj. Flow (vph) 24 1615 28 40 1420 16 30 24 76 112 40 24
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 65 0 6 0
Lane Group Flow (vph) 24 1642 0 40 1435 0 0 54 11 0 170 0
Heavy Vehicles (%) 1% 2% 0% 0% 3% 0% 7% 6% 3% 1% 6% 0%
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 2.4 63.6 3.6 64.8 14.8 14.8 14.8
Effective Green, g (s) 2.4 63.6 3.6 64.8 14.8 14.8 14.8
Actuated g/C Ratio 0.02 0.64 0.04 0.65 0.15 0.15 0.15
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 42 2257 60 2257 189 217 210
v/s Ratio Prot 0.01 c0.46 c0.02 0.41
v/s Ratio Perm 0.04 0.01 c0.12
v/c Ratio 0.57 0.73 0.67 0.64 0.29 0.05 0.81
Uniform Delay, d1 48.3 12.3 47.6 10.5 37.9 36.6 41.2
Progression Factor 1.00 1.00 0.96 0.77 1.00 1.00 1.00
Incremental Delay, d2 17.4 2.1 22.4 1.2 0.8 0.1 20.1
Delay (s) 65.7 14.4 68.3 9.4 38.7 36.7 61.3
Level of Service E B E A D D E
Approach Delay (s) 15.2 11.0 37.5 61.3
Approach LOS B B D E

Intersection Summary
HCM Average Control Delay 16.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 100.0 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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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1563 124 171 1227 142 184
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) -3% 3% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5162 1607 1743 3486 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5162 1607 1743 3486 3433 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1699 135 186 1334 154 200
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 1699 135 186 1334 154 200
Turn Type pt+ov Prot custom
Protected Phases 2 2 8 1 6 8 8
Permitted Phases 1
Actuated Green, G (s) 52.2 68.0 20.0 78.2 9.8 29.8
Effective Green, g (s) 52.2 68.0 20.0 78.2 9.8 29.8
Actuated g/C Ratio 0.52 0.68 0.20 0.78 0.10 0.30
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2695 1093 349 2726 336 567
v/s Ratio Prot c0.33 0.08 0.11 c0.38 c0.04 0.03
v/s Ratio Perm 0.09
v/c Ratio 0.63 0.12 0.53 0.49 0.46 0.35
Uniform Delay, d1 17.0 5.6 35.8 3.8 42.6 27.5
Progression Factor 1.47 1.73 0.65 0.40 1.00 1.00
Incremental Delay, d2 0.8 0.0 1.3 0.5 1.0 0.4
Delay (s) 25.9 9.7 24.5 2.1 43.6 27.9
Level of Service C A C A D C
Approach Delay (s) 24.7 4.8 34.7
Approach LOS C A C

Intersection Summary
HCM Average Control Delay 17.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 58.7% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1423 324 0 1072 0 0 0 0 788 1 326
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 12 12 13 10 12
Grade (%) -4% 4% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 0.95 0.97 1.00 1.00
Frt 0.97 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 4972 3435 3414 887 1599
Flt Permitted 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 4972 3435 3414 887 1599
Peak-hour factor, PHF 0.94 0.91 0.76 0.93 0.95 0.69 0.92 0.92 0.92 0.94 0.25 0.84
Adj. Flow (vph) 0 1564 426 0 1128 0 0 0 0 838 4 388
RTOR Reduction (vph) 0 43 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1947 0 0 1128 0 0 0 0 838 4 388
Heavy Vehicles (%) 2% 3% 3% 2% 3% 2% 2% 2% 2% 6% 100% 1%
Turn Type custom Perm Perm
Protected Phases 2 6 4 6 4
Permitted Phases 4 4
Actuated Green, G (s) 56.1 56.1 31.9 31.9 31.9
Effective Green, g (s) 56.1 56.1 31.9 31.9 31.9
Actuated g/C Ratio 0.56 0.56 0.32 0.32 0.32
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2789 1927 1089 283 510
v/s Ratio Prot c0.39 0.33 0.00
v/s Ratio Perm c0.25 0.24
v/c Ratio 0.70 0.59 0.77 0.01 0.76
Uniform Delay, d1 15.8 14.3 30.7 23.3 30.6
Progression Factor 1.00 0.36 1.00 1.00 1.00
Incremental Delay, d2 1.2 0.1 3.3 0.0 6.6
Delay (s) 17.0 5.3 34.1 23.3 37.2
Level of Service B A C C D
Approach Delay (s) 17.0 5.3 0.0 35.0
Approach LOS B A A D

Intersection Summary
HCM Average Control Delay 19.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 67.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 443 1768 0 0 1394 181 176 10 270 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 13 12 12 12 12 12 13 13 12 12 12 12
Grade (%) -5% 5% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.91 0.91 0.95 0.91 0.95
Frt 1.00 1.00 0.97 1.00 0.89 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1893 5016 4828 1754 1550 1490
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1893 5016 4828 1754 1550 1490
Peak-hour factor, PHF 0.81 0.96 0.98 0.93 0.95 0.58 0.84 0.25 0.77 0.92 0.92 0.92
Adj. Flow (vph) 547 1842 0 0 1467 312 210 40 351 0 0 0
RTOR Reduction (vph) 0 0 0 0 33 0 0 0 0 0 0 0
Lane Group Flow (vph) 547 1842 0 0 1746 0 189 212 200 0 0 0
Heavy Vehicles (%) 1% 6% 2% 2% 2% 2% 1% 1% 3% 2% 2% 2%
Turn Type Prot Perm Perm
Protected Phases 5 2 6 8
Permitted Phases 8 8
Actuated Green, G (s) 30.9 69.9 33.0 18.1 18.1 18.1
Effective Green, g (s) 30.9 69.9 33.0 18.1 18.1 18.1
Actuated g/C Ratio 0.31 0.70 0.33 0.18 0.18 0.18
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 585 3506 1593 317 281 270
v/s Ratio Prot c0.29 0.37 c0.36
v/s Ratio Perm 0.11 0.14 0.13
v/c Ratio 0.94 0.53 1.10 0.60 0.75 0.74
Uniform Delay, d1 33.6 7.2 33.5 37.6 38.8 38.7
Progression Factor 0.84 1.27 0.72 1.00 1.00 1.00
Incremental Delay, d2 17.3 0.4 44.4 3.0 10.9 10.4
Delay (s) 45.6 9.5 68.6 40.6 49.8 49.2
Level of Service D A E D D D
Approach Delay (s) 17.8 68.6 46.7 0.0
Approach LOS B E D A

Intersection Summary
HCM Average Control Delay 40.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 78.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1540 498 369 2537 472 431
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) -5% 1% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5212 1577 3318 3487 3433 1568
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 8000 1577 3318 3487 3433 1568
Peak-hour factor, PHF 0.96 0.89 0.89 0.92 0.86 0.94
Adj. Flow (vph) 1604 560 415 2758 549 459
RTOR Reduction (vph) 0 17 0 0 0 5
Lane Group Flow (vph) 1604 543 415 2758 549 454
Heavy Vehicles (%) 2% 5% 5% 3% 2% 3%
Turn Type pt+ov Prot custom
Protected Phases 2 2 8 1 6 8 8
Permitted Phases 1
Actuated Green, G (s) 46.9 71.9 16.1 69.0 19.0 35.1
Effective Green, g (s) 46.9 71.9 16.1 69.0 19.0 35.1
Actuated g/C Ratio 0.47 0.72 0.16 0.69 0.19 0.35
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 4.0 3.0 2.0 2.0
Lane Grp Cap (vph) 2444 1134 534 2406 652 644
v/s Ratio Prot 0.31 0.34 0.13 c0.79 c0.16 0.13
v/s Ratio Perm 0.16
v/c Ratio 0.66 0.48 0.78 1.15 0.84 0.71
Uniform Delay, d1 20.4 6.0 40.2 15.5 39.1 28.0
Progression Factor 0.60 0.85 1.16 0.71 1.00 1.00
Incremental Delay, d2 1.2 0.1 0.7 66.4 9.3 2.9
Delay (s) 13.3 5.2 47.4 77.4 48.3 30.9
Level of Service B A D E D C
Approach Delay (s) 11.2 73.5 40.4
Approach LOS B E D

Intersection Summary
HCM Average Control Delay 47.0 HCM Level of Service D
HCM Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 93.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1392 47 62 2003 9 20 1 35 4 0 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 4% -4% 4% 7%
Total Lost time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 1.00 0.91 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85 0.91
Flt Protected 1.00 0.95 1.00 0.96 1.00 0.99
Satd. Flow (prot) 3344 1705 5130 1470 1227 1570
Flt Permitted 1.00 0.95 1.00 0.73 1.00 0.89
Satd. Flow (perm) 3344 1705 5130 1117 1227 1416
Peak-hour factor, PHF 0.92 0.95 0.77 0.85 0.95 0.75 0.83 0.25 0.55 0.33 0.25 0.64
Adj. Flow (vph) 0 1465 61 73 2108 12 24 4 64 12 0 28
RTOR Reduction (vph) 0 2 0 0 1 0 0 0 60 0 26 0
Lane Group Flow (vph) 0 1524 0 73 2119 0 0 28 4 0 14 0
Heavy Vehicles (%) 2% 5% 9% 8% 3% 11% 25% 0% 29% 0% 0% 6%
Turn Type Prot Perm Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 69.4 7.1 81.5 6.5 6.5 6.5
Effective Green, g (s) 69.4 7.1 81.5 6.5 6.5 6.5
Actuated g/C Ratio 0.69 0.07 0.82 0.06 0.06 0.06
Clearance Time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2321 121 4181 73 80 92
v/s Ratio Prot c0.46 0.04 c0.41
v/s Ratio Perm c0.03 0.00 0.01
v/c Ratio 0.66 0.60 0.51 0.38 0.05 0.15
Uniform Delay, d1 8.6 45.1 2.9 44.8 43.9 44.1
Progression Factor 0.69 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 8.2 0.4 3.3 0.3 0.8
Delay (s) 7.1 53.3 3.4 48.2 44.1 44.9
Level of Service A D A D D D
Approach Delay (s) 7.1 5.0 45.4 44.9
Approach LOS A A D D

Intersection Summary
HCM Average Control Delay 7.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 62.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement SBL SBR NEL NET SWT SWR
Lane Configurations
Volume (veh/h) 0 92 152 948 528 72
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.80 0.92 0.92 0.98 0.91 0.92
Hourly flow rate (vph) 0 100 165 967 580 78
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 992
pX, platoon unblocked 0.81
vC, conflicting volume 1433 329 658
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1062 329 658
tC, single (s) 6.8 7.9 6.1
tC, 2 stage (s)
tF (s) 3.5 3.8 3.2
p0 queue free % 100 82 66
cM capacity (veh/h) 117 545 487

Direction, Lane # SB 1 NE 1 NE 2 NE 3 SW 1 SW 2
Volume Total 100 165 484 484 387 272
Volume Left 0 165 0 0 0 0
Volume Right 100 0 0 0 0 78
cSH 545 487 1700 1700 1700 1700
Volume to Capacity 0.18 0.34 0.28 0.28 0.23 0.16
Queue Length 95th (ft) 17 37 0 0 0 0
Control Delay (s) 13.1 16.1 0.0 0.0 0.0 0.0
Lane LOS B C
Approach Delay (s) 13.1 2.4 0.0
Approach LOS B

Intersection Summary
Average Delay 2.1
Intersection Capacity Utilization 32.0% ICU Level of Service A
Analysis Period (min) 15
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 32 14 25 21 3 155 8 913 4 58 551 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 16 12 12 16 12 12 12 12 12 12 12
Total Lost time (s) 5.0 5.0 6.0 6.0
Lane Util. Factor 1.00 1.00 0.95 0.95
Frt 0.96 0.89 1.00 1.00
Flt Protected 0.98 0.99 1.00 1.00
Satd. Flow (prot) 1854 1824 3499 3429
Flt Permitted 0.54 0.93 0.94 0.75
Satd. Flow (perm) 1023 1715 3307 2576
Peak-hour factor, PHF 0.57 0.44 0.63 0.75 0.75 0.88 0.67 0.88 0.33 0.91 0.93 0.67
Adj. Flow (vph) 56 32 40 28 4 176 12 1038 12 64 592 16
RTOR Reduction (vph) 0 27 0 0 153 0 0 1 0 0 1 0
Lane Group Flow (vph) 0 101 0 0 55 0 0 1061 0 0 671 0
Heavy Vehicles (%) 6% 0% 20% 10% 0% 3% 0% 3% 0% 0% 5% 0%
Turn Type Perm Perm Perm pm+pt
Protected Phases 6 2 4 3 8
Permitted Phases 6 2 4 8
Actuated Green, G (s) 10.3 10.3 30.0 56.7
Effective Green, g (s) 10.3 10.3 30.0 56.7
Actuated g/C Ratio 0.13 0.13 0.38 0.73
Clearance Time (s) 5.0 5.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 135 226 1272 2110
v/s Ratio Prot c0.09
v/s Ratio Perm c0.10 0.03 c0.32 0.14
v/c Ratio 0.75 0.24 0.83 0.32
Uniform Delay, d1 32.6 30.4 21.7 3.8
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 20.1 0.6 6.5 0.4
Delay (s) 52.7 30.9 28.3 4.2
Level of Service D C C A
Approach Delay (s) 52.7 30.9 28.3 4.2
Approach LOS D C C A

Intersection Summary
HCM Average Control Delay 22.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 78.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 68.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 621 1445 2144 61 974
v/c Ratio 0.81 0.61 1.02 0.19 1.26
Control Delay 45.2 10.7 51.7 35.8 156.1
Queue Delay 0.0 0.0 3.8 0.0 6.6
Total Delay 45.2 10.7 55.4 35.8 162.7
Queue Length 50th (ft) 203 177 ~512 33 ~787
Queue Length 95th (ft) 258 259 #712 65 #960
Internal Link Dist (ft) 667 623 750
Turn Bay Length (ft) 290 325
Base Capacity (vph) 985 2381 2105 326 770
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 23 0 9
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.63 0.61 1.03 0.19 1.28

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 24 1643 40 1436 54 76 176
v/c Ratio 0.24 0.70 0.40 0.60 0.29 0.27 0.81
Control Delay 50.6 14.3 54.7 9.0 41.6 11.4 68.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.6 14.3 54.7 9.0 41.6 11.4 68.1
Queue Length 50th (ft) 15 380 25 188 31 0 104
Queue Length 95th (ft) 24 473 42 257 56 38 #169
Internal Link Dist (ft) 672 286 395 285
Turn Bay Length (ft) 180 145
Base Capacity (vph) 104 2342 103 2382 204 298 233
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.23 0.70 0.39 0.60 0.26 0.26 0.76

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 1699 135 186 1334 154 200
v/c Ratio 0.63 0.12 0.53 0.49 0.46 0.35
Control Delay 26.6 10.0 29.4 2.3 46.6 25.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.6 10.0 29.4 2.3 46.6 25.3
Queue Length 50th (ft) 360 53 106 47 48 92
Queue Length 95th (ft) 420 m71 147 65 77 146
Internal Link Dist (ft) 264 598 750
Turn Bay Length (ft) 450 200 400
Base Capacity (vph) 2695 1093 349 2726 549 665
Starvation Cap Reductn 0 0 0 143 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.63 0.12 0.53 0.52 0.28 0.30

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBT WBR SBL SBT SBR
Lane Group Flow (vph) 1990 1128 722 838 4 388
v/c Ratio 0.70 0.59 0.47 0.77 0.01 0.76
Control Delay 17.3 5.4 3.8 35.5 20.0 40.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.3 5.4 3.8 35.5 20.0 40.3
Queue Length 50th (ft) 384 53 51 245 2 220
Queue Length 95th (ft) 498 m155 m0 288 2 274
Internal Link Dist (ft) 598 662 574
Turn Bay Length (ft)
Base Capacity (vph) 2831 1927 1552 1297 337 608
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.70 0.59 0.47 0.65 0.01 0.64

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBT NBL NBT NBR
Lane Group Flow (vph) 547 1842 1779 189 212 200
v/c Ratio 0.94 0.53 1.09 0.59 0.76 0.74
Control Delay 50.3 10.2 68.2 44.9 55.6 55.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.3 10.2 68.2 44.9 55.6 55.0
Queue Length 50th (ft) 378 216 ~463 116 140 127
Queue Length 95th (ft) #516 278 m348 170 51 167
Internal Link Dist (ft) 662 483 1111
Turn Bay Length (ft) 510 520
Base Capacity (vph) 585 3506 1626 386 341 328
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.94 0.53 1.09 0.49 0.62 0.61

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 1604 560 415 2758 549 459
v/c Ratio 0.66 0.49 0.78 1.15 0.84 0.71
Control Delay 13.7 6.3 47.5 81.5 52.2 30.7
Queue Delay 0.0 0.0 0.0 5.1 0.0 0.0
Total Delay 13.7 6.3 47.5 86.6 52.2 30.7
Queue Length 50th (ft) 220 55 137 ~1082 175 233
Queue Length 95th (ft) 249 70 m127 m#536 #237 336
Internal Link Dist (ft) 45 667 682
Turn Bay Length (ft) 290 200
Base Capacity (vph) 2447 1151 630 2406 652 648
Starvation Cap Reductn 0 0 0 24 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.66 0.49 0.66 1.16 0.84 0.71

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 1526 73 2120 28 64 40
v/c Ratio 0.63 0.52 0.49 0.33 0.42 0.30
Control Delay 7.6 56.9 3.4 54.0 20.1 27.3
Queue Delay 0.3 0.0 0.0 0.0 0.0 0.0
Total Delay 7.9 56.9 3.4 54.0 20.1 27.3
Queue Length 50th (ft) 247 45 127 17 0 7
Queue Length 95th (ft) 355 85 161 12 9 0
Internal Link Dist (ft) 623 1219 580 169
Turn Bay Length (ft) 170 70
Base Capacity (vph) 2436 155 4306 100 169 153
Starvation Cap Reductn 345 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.73 0.47 0.49 0.28 0.38 0.26

Intersection Summary
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Lane Group SET NWT NET SWT
Lane Group Flow (vph) 128 208 1062 672
v/c Ratio 0.79 0.55 0.83 0.32
Control Delay 55.3 13.1 29.1 4.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 55.3 13.1 29.1 4.5
Queue Length 50th (ft) 46 14 239 46
Queue Length 95th (ft) 35 42 310 85
Internal Link Dist (ft) 355 298 265 912
Turn Bay Length (ft)
Base Capacity (vph) 349 669 1272 2098
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.37 0.31 0.83 0.32

Intersection Summary
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 1155 2023 1642 88 103 853
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 13 13
Grade (%) 5% -5% 1%
Total Lost time (s) 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 0.95 0.91 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3347 3451 5172 1819 1628
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3347 3451 5172 1819 1628
Peak-hour factor, PHF 0.98 0.95 0.87 0.86 0.74 0.95
Adj. Flow (vph) 1179 2129 1887 102 139 898
RTOR Reduction (vph) 0 0 5 0 0 1
Lane Group Flow (vph) 1179 2129 1984 0 139 897
Turn Type Prot custom
Protected Phases 5 2 6 4 4
Permitted Phases 5
Actuated Green, G (s) 43.0 95.0 47.0 13.0 56.0
Effective Green, g (s) 43.0 95.0 47.0 13.0 56.0
Actuated g/C Ratio 0.36 0.79 0.39 0.11 0.47
Clearance Time (s) 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1199 2732 2026 197 841
v/s Ratio Prot 0.35 0.62 c0.38 0.08 c0.12
v/s Ratio Perm 0.44
v/c Ratio 0.98 0.78 0.98 0.71 1.07
Uniform Delay, d1 38.1 6.8 36.0 51.7 32.0
Progression Factor 0.79 0.57 1.13 1.00 1.00
Incremental Delay, d2 9.3 0.6 14.9 10.9 50.5
Delay (s) 39.3 4.4 55.5 62.6 82.5
Level of Service D A E E F
Approach Delay (s) 16.9 55.5 79.9
Approach LOS B E E

Intersection Summary
HCM Average Control Delay 39.3 HCM Level of Service D
HCM Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 96.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 113 1700 35 16 1793 19 49 18 4 15 15 17
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 12 12 10 12 12 10 10 10 12 12 12
Grade (%) -1% 1% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85 0.95
Flt Protected 0.95 1.00 0.95 1.00 0.97 1.00 0.98
Satd. Flow (prot) 1702 3510 1643 3514 1698 1492 1757
Flt Permitted 0.95 1.00 0.95 1.00 0.75 1.00 0.84
Satd. Flow (perm) 1702 3510 1643 3514 1311 1492 1498
Peak-hour factor, PHF 0.88 0.95 0.80 1.00 0.88 0.68 0.94 0.75 0.50 0.47 0.75 0.61
Adj. Flow (vph) 128 1789 44 16 2038 28 52 24 8 32 20 28
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 7 0 17 0
Lane Group Flow (vph) 128 1832 0 16 2065 0 0 76 1 0 63 0
Heavy Vehicles (%) 3% 3% 3% 2% 2% 2% 1% 1% 1% 1% 1% 1%
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 11.5 90.5 2.0 81.0 9.5 9.5 9.5
Effective Green, g (s) 11.5 90.5 2.0 81.0 9.5 9.5 9.5
Actuated g/C Ratio 0.10 0.75 0.02 0.68 0.08 0.08 0.08
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 163 2647 27 2372 104 118 119
v/s Ratio Prot c0.08 c0.52 0.01 c0.59
v/s Ratio Perm c0.06 0.00 0.04
v/c Ratio 0.79 0.69 0.59 0.87 0.73 0.01 0.53
Uniform Delay, d1 53.0 7.6 58.6 15.4 54.0 50.9 53.1
Progression Factor 1.00 1.00 0.90 0.56 1.00 1.00 1.00
Incremental Delay, d2 21.5 1.5 25.8 4.0 23.0 0.0 4.5
Delay (s) 74.6 9.1 78.5 12.6 77.0 50.9 57.6
Level of Service E A E B E D E
Approach Delay (s) 13.4 13.1 74.5 57.6
Approach LOS B B E E

Intersection Summary
HCM Average Control Delay 15.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 80.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 1451 268 401 1569 279 549
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) -3% 3% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5162 1607 1743 3486 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5162 1607 1743 3486 3433 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1577 291 436 1705 303 597
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 1577 291 436 1705 303 597
Turn Type pt+ov Prot custom
Protected Phases 2 2 8 1 6 8 8
Permitted Phases 1
Actuated Green, G (s) 47.9 71.0 37.0 90.9 17.1 54.1
Effective Green, g (s) 47.9 71.0 37.0 90.9 17.1 54.1
Actuated g/C Ratio 0.40 0.59 0.31 0.76 0.14 0.45
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2060 951 537 2641 489 793
v/s Ratio Prot c0.31 0.18 0.25 0.49 0.09 c0.11
v/s Ratio Perm 0.27
v/c Ratio 0.77 0.31 0.81 0.65 0.62 0.75
Uniform Delay, d1 31.2 12.2 38.3 6.9 48.4 27.4
Progression Factor 0.81 0.64 0.96 0.56 1.00 1.00
Incremental Delay, d2 2.1 0.1 3.2 0.4 2.3 4.1
Delay (s) 27.3 7.9 40.0 4.2 50.7 31.5
Level of Service C A D A D C
Approach Delay (s) 24.3 11.5 37.9
Approach LOS C B D

Intersection Summary
HCM Average Control Delay 21.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.2% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1719 281 0 1461 0 0 0 0 1492 1 509
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 12 12 13 10 12
Grade (%) -4% 4% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 0.95 0.97 1.00 1.00
Frt 0.98 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 5080 3468 3583 1756 1599
Flt Permitted 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 5080 3468 3583 1756 1599
Peak-hour factor, PHF 0.94 0.94 0.96 0.93 0.94 0.90 0.92 0.92 0.92 0.94 0.25 0.88
Adj. Flow (vph) 0 1829 293 0 1554 0 0 0 0 1587 4 578
RTOR Reduction (vph) 0 18 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 2104 0 0 1554 0 0 0 0 1587 4 578
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 1% 1% 1%
Turn Type custom Perm Perm
Protected Phases 2 6 4 6 4
Permitted Phases 4 4
Actuated Green, G (s) 53.0 53.0 55.0 55.0 55.0
Effective Green, g (s) 53.0 53.0 55.0 55.0 55.0
Actuated g/C Ratio 0.44 0.44 0.46 0.46 0.46
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2244 1532 1642 805 733
v/s Ratio Prot 0.41 c0.45 0.00
v/s Ratio Perm c0.44 0.36
v/c Ratio 0.94 1.01 0.97 0.00 0.79
Uniform Delay, d1 31.9 33.5 31.6 17.6 27.6
Progression Factor 0.57 0.61 1.00 1.00 1.00
Incremental Delay, d2 6.3 17.3 14.9 0.0 5.6
Delay (s) 24.4 37.6 46.5 17.6 33.2
Level of Service C D D B C
Approach Delay (s) 24.4 37.6 0.0 42.9
Approach LOS C D A D

Intersection Summary
HCM Average Control Delay 34.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 92.9% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 447 2764 0 0 1407 0 322 0 518 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 13 12 12 12 12 12 13 13 12 12 12 12
Grade (%) -5% 5% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.91 0.91 0.95 0.91 0.95
Frt 1.00 1.00 1.00 1.00 0.87 0.85
Flt Protected 0.95 1.00 1.00 0.95 0.99 1.00
Satd. Flow (prot) 1874 5212 4958 1754 1526 1519
Flt Permitted 0.95 1.00 1.00 0.95 0.99 1.00
Satd. Flow (perm) 1874 5212 4958 1754 1526 1519
Peak-hour factor, PHF 0.83 0.95 0.98 0.93 0.92 0.93 0.93 0.93 0.94 0.92 0.92 0.92
Adj. Flow (vph) 539 2909 0 0 1529 0 346 0 551 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 539 2909 0 0 1529 0 311 294 292 0 0 0
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 1% 1% 1% 2% 2% 2%
Turn Type Prot Perm Perm
Protected Phases 5 2 6 8
Permitted Phases 8 8
Actuated Green, G (s) 37.1 80.3 37.2 27.7 27.7 27.7
Effective Green, g (s) 37.1 80.3 37.2 27.7 27.7 27.7
Actuated g/C Ratio 0.31 0.67 0.31 0.23 0.23 0.23
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 579 3488 1537 405 352 351
v/s Ratio Prot c0.29 0.56 c0.31
v/s Ratio Perm 0.18 0.19 0.19
v/c Ratio 0.93 0.83 0.99 0.77 0.84 0.83
Uniform Delay, d1 40.2 14.9 41.3 43.1 44.0 43.9
Progression Factor 0.72 0.88 0.79 1.00 1.00 1.00
Incremental Delay, d2 11.1 0.9 16.6 8.5 15.6 15.4
Delay (s) 39.9 13.9 49.1 51.6 59.6 59.3
Level of Service D B D D E E
Approach Delay (s) 18.0 49.1 56.7 0.0
Approach LOS B D E A

Intersection Summary
HCM Average Control Delay 32.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 84.8% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis 2020 PM Build
18: West Chester Pike & S Lawrence Rd 6/22/2011

F:\1984_052_ MarpleTwp\Traffic\Synchro\2010 work\TIS\2020\by movement\build\2020 Build PM Peak Hour Conditions.synSynchro 7 -  Report
Page 6

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Volume (vph) 2794 488 596 1899 201 384
Ideal Flow (vphpl) 2100 1900 1900 1900 1900 1900
Grade (%) -5% 1% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5761 1623 3416 3522 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5761 1623 3416 3522 3433 1583
Peak-hour factor, PHF 0.95 0.83 0.95 0.92 0.82 0.93
Adj. Flow (vph) 2941 588 627 2064 245 413
RTOR Reduction (vph) 0 2 0 0 0 0
Lane Group Flow (vph) 2941 586 627 2064 245 413
Turn Type pt+ov Prot custom
Protected Phases 2 2 8 1 6 8 8
Permitted Phases 1
Actuated Green, G (s) 59.0 86.4 21.6 86.6 21.4 43.0
Effective Green, g (s) 59.0 86.4 21.6 86.6 21.4 43.0
Actuated g/C Ratio 0.49 0.72 0.18 0.72 0.18 0.36
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 4.0 3.0 2.0 2.0
Lane Grp Cap (vph) 2832 1169 615 2542 612 646
v/s Ratio Prot c0.51 0.36 c0.18 0.59 0.07 c0.11
v/s Ratio Perm 0.15
v/c Ratio 1.04 0.50 1.02 0.81 0.40 0.64
Uniform Delay, d1 30.5 7.4 49.2 11.2 43.6 32.0
Progression Factor 0.68 0.64 0.67 1.79 1.00 1.00
Incremental Delay, d2 24.4 0.1 16.2 0.3 0.2 1.5
Delay (s) 45.3 4.8 49.1 20.4 43.8 33.6
Level of Service D A D C D C
Approach Delay (s) 38.5 27.0 37.4
Approach LOS D C D

Intersection Summary
HCM Average Control Delay 33.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 86.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 2065 61 65 1586 17 141 1 124 2 0 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 4% -4% 4% 7%
Total Lost time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 1.00 0.91 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85 0.94
Flt Protected 1.00 0.95 1.00 0.95 1.00 0.97
Satd. Flow (prot) 3466 1497 5129 1741 1583 1679
Flt Permitted 1.00 0.95 1.00 0.72 1.00 0.82
Satd. Flow (perm) 3466 1497 5129 1317 1583 1415
Peak-hour factor, PHF 0.92 0.93 0.79 0.80 0.97 0.85 0.83 0.25 0.74 0.25 0.25 0.50
Adj. Flow (vph) 0 2220 77 81 1635 20 170 4 168 8 0 6
RTOR Reduction (vph) 0 2 0 0 1 0 0 0 95 0 5 0
Lane Group Flow (vph) 0 2295 0 81 1654 0 0 174 73 0 9 0
Heavy Vehicles (%) 2% 1% 18% 23% 3% 0% 2% 0% 0% 0% 0% 0%
Turn Type Prot Perm Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 78.0 8.0 91.0 17.0 17.0 17.0
Effective Green, g (s) 78.0 8.0 91.0 17.0 17.0 17.0
Actuated g/C Ratio 0.65 0.07 0.76 0.14 0.14 0.14
Clearance Time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2253 100 3889 187 224 200
v/s Ratio Prot c0.66 c0.05 0.32
v/s Ratio Perm c0.13 0.05 0.01
v/c Ratio 1.02 0.81 0.43 0.93 0.32 0.04
Uniform Delay, d1 21.0 55.3 5.2 50.9 46.3 44.5
Progression Factor 0.35 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.8 37.2 0.3 46.2 0.8 0.1
Delay (s) 27.2 92.5 5.5 97.1 47.2 44.6
Level of Service C F A F D D
Approach Delay (s) 27.2 9.6 72.6 44.6
Approach LOS C A E D

Intersection Summary
HCM Average Control Delay 23.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 85.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement SBL SBR NEL NET SWT SWR
Lane Configurations
Volume (veh/h) 0 206 192 551 951 97
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.80 0.92 0.92 0.92 0.89 0.92
Hourly flow rate (vph) 0 224 209 599 1069 105
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 992
pX, platoon unblocked
vC, conflicting volume 1838 587 1174
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1838 587 1174
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 51 65
cM capacity (veh/h) 44 458 602

Direction, Lane # SB 1 NE 1 NE 2 NE 3 SW 1 SW 2
Volume Total 224 209 299 299 712 462
Volume Left 0 209 0 0 0 0
Volume Right 224 0 0 0 0 105
cSH 458 602 1700 1700 1700 1700
Volume to Capacity 0.49 0.35 0.18 0.18 0.42 0.27
Queue Length 95th (ft) 66 39 0 0 0 0
Control Delay (s) 20.2 14.1 0.0 0.0 0.0 0.0
Lane LOS C B
Approach Delay (s) 20.2 3.6 0.0
Approach LOS C

Intersection Summary
Average Delay 3.4
Intersection Capacity Utilization 48.8% ICU Level of Service A
Analysis Period (min) 15
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 43 18 32 20 7 90 8 610 31 132 981 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 16 12 12 16 12 12 12 12 12 12 12
Total Lost time (s) 5.0 5.0 6.0 6.0
Lane Util. Factor 1.00 1.00 0.95 0.95
Frt 0.97 0.91 0.99 0.99
Flt Protected 0.97 0.99 1.00 0.99
Satd. Flow (prot) 2031 1929 3511 3535
Flt Permitted 0.70 0.87 0.92 0.64
Satd. Flow (perm) 1454 1694 3217 2260
Peak-hour factor, PHF 0.32 0.30 0.53 0.46 0.58 0.73 0.67 0.93 0.78 0.81 0.83 0.69
Adj. Flow (vph) 134 60 60 43 12 123 12 656 40 163 1182 64
RTOR Reduction (vph) 0 16 0 0 96 0 0 6 0 0 3 0
Lane Group Flow (vph) 0 238 0 0 82 0 0 702 0 0 1406 0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 2% 0% 0% 1% 0%
Turn Type Perm Perm Perm pm+pt
Protected Phases 6 2 4 3 8
Permitted Phases 6 2 4 8
Actuated Green, G (s) 17.2 17.2 30.0 49.8
Effective Green, g (s) 17.2 17.2 30.0 49.8
Actuated g/C Ratio 0.22 0.22 0.38 0.64
Clearance Time (s) 5.0 5.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 321 374 1237 1685
v/s Ratio Prot c0.16
v/s Ratio Perm c0.16 0.05 0.22 c0.37
v/c Ratio 0.74 0.22 0.57 0.83
Uniform Delay, d1 28.3 24.9 18.9 10.9
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.9 0.3 1.9 5.0
Delay (s) 37.2 25.2 20.8 15.9
Level of Service D C C B
Approach Delay (s) 37.2 25.2 20.8 15.9
Approach LOS D C C B

Intersection Summary
HCM Average Control Delay 20.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 78.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 76.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 1179 2129 1989 139 898
v/c Ratio 0.98 0.78 0.98 0.71 1.08
Control Delay 40.4 4.6 55.4 71.5 86.3
Queue Delay 0.0 31.2 2.0 0.0 109.4
Total Delay 40.4 35.8 57.4 71.5 195.7
Queue Length 50th (ft) 371 74 590 106 ~782
Queue Length 95th (ft) m356 m54 #646 141 #1032
Internal Link Dist (ft) 667 623 750
Turn Bay Length (ft) 290 325
Base Capacity (vph) 1199 2732 2030 197 828
Starvation Cap Reductn 0 727 0 0 0
Spillback Cap Reductn 0 0 24 0 156
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.98 1.06 0.99 0.71 1.34

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 128 1833 16 2066 76 8 80
v/c Ratio 0.79 0.67 0.23 0.87 0.74 0.06 0.59
Control Delay 84.1 8.2 56.9 13.2 91.4 28.5 59.6
Queue Delay 0.0 0.0 0.0 0.1 0.0 0.0 0.0
Total Delay 84.1 8.2 56.9 13.3 91.4 28.5 59.6
Queue Length 50th (ft) 98 223 12 367 58 0 47
Queue Length 95th (ft) #188 456 m23 459 #99 7 80
Internal Link Dist (ft) 672 264 395 285
Turn Bay Length (ft) 180 145
Base Capacity (vph) 170 2753 69 2373 109 132 141
Starvation Cap Reductn 0 0 0 19 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.75 0.67 0.23 0.88 0.70 0.06 0.57

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 1577 291 436 1705 303 597
v/c Ratio 0.77 0.31 0.81 0.65 0.62 0.75
Control Delay 28.0 8.6 42.1 4.6 53.5 30.6
Queue Delay 0.0 0.0 0.0 2.3 0.0 0.0
Total Delay 28.0 8.6 42.1 6.9 53.5 30.6
Queue Length 50th (ft) 386 72 327 64 114 356
Queue Length 95th (ft) 475 64 m361 m336 155 467
Internal Link Dist (ft) 264 598 672
Turn Bay Length (ft) 450 200 400
Base Capacity (vph) 2059 951 537 2640 629 857
Starvation Cap Reductn 0 0 0 763 0 0
Spillback Cap Reductn 0 0 0 21 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.77 0.31 0.81 0.91 0.48 0.70

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBT WBR SBL SBT SBR
Lane Group Flow (vph) 2122 1554 298 1587 4 578
v/c Ratio 0.94 1.01 0.19 0.97 0.00 0.79
Control Delay 24.8 38.4 0.1 47.6 18.0 37.0
Queue Delay 0.1 22.0 0.0 11.7 0.0 0.0
Total Delay 24.9 60.4 0.1 59.3 18.0 37.0
Queue Length 50th (ft) 221 ~686 0 602 2 371
Queue Length 95th (ft) #347 m#707 m0 #772 3 511
Internal Link Dist (ft) 598 662 574
Turn Bay Length (ft)
Base Capacity (vph) 2261 1532 1552 1642 805 733
Starvation Cap Reductn 4 0 0 0 0 0
Spillback Cap Reductn 0 86 0 88 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.94 1.07 0.19 1.02 0.00 0.79

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBT NBL NBT NBR
Lane Group Flow (vph) 539 2909 1529 311 294 292
v/c Ratio 0.93 0.83 1.00 0.77 0.84 0.83
Control Delay 43.0 15.0 50.4 55.8 63.9 63.7
Queue Delay 0.0 2.3 0.0 1.9 3.6 0.0
Total Delay 43.0 17.2 50.4 57.7 67.5 63.7
Queue Length 50th (ft) 440 498 ~469 232 234 222
Queue Length 95th (ft) m#479 m603 #563 333 342 326
Internal Link Dist (ft) 662 483 1111
Turn Bay Length (ft) 510 520
Base Capacity (vph) 580 3488 1536 468 407 405
Starvation Cap Reductn 0 406 0 0 0 0
Spillback Cap Reductn 0 431 0 62 54 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.93 0.95 1.00 0.77 0.83 0.72

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 2941 588 627 2064 245 413
v/c Ratio 1.04 0.50 1.02 0.81 0.40 0.64
Control Delay 46.4 5.6 51.2 21.4 45.6 34.0
Queue Delay 25.8 0.7 0.0 40.7 0.0 0.0
Total Delay 72.1 6.3 51.2 62.2 45.6 34.0
Queue Length 50th (ft) ~899 99 ~269 739 87 252
Queue Length 95th (ft) #978 104 m#260 m726 114 366
Internal Link Dist (ft) 45 667 682
Turn Bay Length (ft) 290 200
Base Capacity (vph) 2832 1171 614 2541 629 638
Starvation Cap Reductn 159 270 0 639 0 0
Spillback Cap Reductn 119 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.10 0.65 1.02 1.09 0.39 0.65

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 2297 81 1655 174 168 14
v/c Ratio 1.02 0.81 0.43 0.94 0.53 0.07
Control Delay 29.4 104.1 5.5 102.1 24.2 34.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.4 104.1 5.5 102.1 24.2 34.2
Queue Length 50th (ft) ~177 63 142 135 40 5
Queue Length 95th (ft) #1117 #129 164 52 73 4
Internal Link Dist (ft) 623 1219 580 169
Turn Bay Length (ft) 170 70
Base Capacity (vph) 2255 100 3892 187 320 206
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 1.02 0.81 0.43 0.93 0.53 0.07

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group SET NWT NET SWT
Lane Group Flow (vph) 254 178 708 1409
v/c Ratio 0.75 0.38 0.57 0.84
Control Delay 39.5 10.7 20.9 18.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 39.5 10.7 20.9 18.2
Queue Length 50th (ft) 106 22 137 190
Queue Length 95th (ft) 39 23 191 #355
Internal Link Dist (ft) 355 298 265 912
Turn Bay Length (ft)
Base Capacity (vph) 480 627 1243 1671
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.53 0.28 0.57 0.84

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (vph) 711 1723 1608 92 92 670
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 13 13
Grade (%) 5% -5% 1%
Total Lost time (s) 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 0.95 0.91 1.00 1.00
Frt 1.00 1.00 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3414 3485 5219 1856 1660
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3414 3485 5219 1856 1660
Peak-hour factor, PHF 0.93 0.91 0.90 0.80 0.90 0.91
Adj. Flow (vph) 765 1893 1787 115 102 736
RTOR Reduction (vph) 0 0 6 0 0 1
Lane Group Flow (vph) 765 1893 1896 0 102 735
Heavy Vehicles (%) 0% 1% 1% 0% 0% 0%
Turn Type Prot pt+ov
Protected Phases 5 2 6 4 4 5
Permitted Phases
Actuated Green, G (s) 27.6 82.0 49.4 6.0 39.6
Effective Green, g (s) 27.6 82.0 49.4 6.0 39.6
Actuated g/C Ratio 0.28 0.82 0.49 0.06 0.40
Clearance Time (s) 5.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 942 2858 2578 111 657
v/s Ratio Prot 0.22 0.54 c0.36 0.05 c0.44
v/s Ratio Perm
v/c Ratio 0.81 0.66 0.74 0.92 1.12
Uniform Delay, d1 33.8 3.5 20.1 46.8 30.2
Progression Factor 0.69 4.05 0.93 1.00 1.00
Incremental Delay, d2 1.9 0.4 1.8 59.7 72.7
Delay (s) 25.1 14.8 20.4 106.4 102.9
Level of Service C B C F F
Approach Delay (s) 17.7 20.4 103.3
Approach LOS B C F

Intersection Summary
HCM Average Control Delay 32.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 84.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 7 1340 5 54 1181 7 9 1 27 44 8 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 12 12 10 12 12 10 10 10 12 12 12
Grade (%) -1% 1% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 1.00 0.85 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.96 1.00 0.96
Satd. Flow (prot) 1754 3588 1676 3554 1709 1507 1796
Flt Permitted 0.95 1.00 0.95 1.00 0.79 1.00 0.77
Satd. Flow (perm) 1754 3588 1676 3554 1401 1507 1437
Peak-hour factor, PHF 0.58 0.94 0.42 0.71 0.81 0.88 0.75 0.25 0.84 0.55 0.67 0.44
Adj. Flow (vph) 12 1426 12 76 1458 8 12 4 32 80 12 16
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 28 0 6 0
Lane Group Flow (vph) 12 1438 0 76 1466 0 0 16 4 0 102 0
Heavy Vehicles (%) 0% 1% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0%
Turn Type Prot Prot Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 1.5 63.7 7.2 69.4 11.1 11.1 11.1
Effective Green, g (s) 1.5 63.7 7.2 69.4 11.1 11.1 11.1
Actuated g/C Ratio 0.02 0.64 0.07 0.69 0.11 0.11 0.11
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 26 2286 121 2466 156 167 160
v/s Ratio Prot 0.01 c0.40 c0.05 c0.41
v/s Ratio Perm 0.01 0.00 c0.07
v/c Ratio 0.46 0.63 0.63 0.59 0.10 0.02 0.64
Uniform Delay, d1 48.8 11.0 45.1 8.0 40.0 39.6 42.5
Progression Factor 1.00 1.00 0.98 0.83 1.00 1.00 1.00
Incremental Delay, d2 12.4 1.3 9.2 1.0 0.3 0.1 8.0
Delay (s) 61.3 12.3 53.4 7.6 40.3 39.7 50.5
Level of Service E B D A D D D
Approach Delay (s) 12.7 9.9 39.9 50.5
Approach LOS B A D D

Intersection Summary
HCM Average Control Delay 13.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 64.8% 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
Volume (vph) 1095 316 545 963 287 578
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) -3% 3% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5162 1607 1743 3486 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 5162 1607 1743 3486 3433 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 1190 343 592 1047 312 628
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 1190 343 592 1047 312 628
Turn Type pt+ov Prot custom
Protected Phases 2 2 8 1 6 8 8
Permitted Phases 1
Actuated Green, G (s) 23.6 44.0 44.0 73.6 14.4 58.4
Effective Green, g (s) 23.6 44.0 44.0 73.6 14.4 58.4
Actuated g/C Ratio 0.24 0.44 0.44 0.74 0.14 0.58
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1218 707 767 2566 494 1019
v/s Ratio Prot c0.23 0.21 c0.34 0.30 0.09 c0.09
v/s Ratio Perm 0.31
v/c Ratio 0.98 0.49 0.77 0.41 0.63 0.62
Uniform Delay, d1 37.9 19.9 23.7 5.0 40.3 13.5
Progression Factor 0.76 0.53 0.78 0.57 1.00 1.00
Incremental Delay, d2 18.3 0.4 3.5 0.3 2.6 1.1
Delay (s) 47.2 10.9 22.0 3.2 42.9 14.6
Level of Service D B C A D B
Approach Delay (s) 39.1 10.0 24.0
Approach LOS D A C

Intersection Summary
HCM Average Control Delay 24.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1418 255 0 1191 0 0 0 0 719 1 317
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 12 12 13 10 12
Grade (%) -4% 4% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 0.95 0.97 1.00 1.00
Frt 0.98 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 5101 3503 3583 887 1599
Flt Permitted 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 5101 3503 3583 887 1599
Peak-hour factor, PHF 0.94 0.97 0.89 0.93 0.90 0.81 0.92 0.92 0.92 0.89 0.25 0.75
Adj. Flow (vph) 0 1462 287 0 1323 0 0 0 0 808 4 423
RTOR Reduction (vph) 0 26 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1723 0 0 1323 0 0 0 0 808 4 423
Heavy Vehicles (%) 2% 1% 2% 2% 1% 1% 2% 2% 2% 1% 100% 1%
Turn Type custom Perm Perm
Protected Phases 2 6 4 6 4
Permitted Phases 4 4
Actuated Green, G (s) 56.0 56.0 32.0 32.0 32.0
Effective Green, g (s) 56.0 56.0 32.0 32.0 32.0
Actuated g/C Ratio 0.56 0.56 0.32 0.32 0.32
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2857 1962 1147 284 512
v/s Ratio Prot 0.34 c0.38 0.00
v/s Ratio Perm 0.23 c0.26
v/c Ratio 0.60 0.67 0.70 0.01 0.83
Uniform Delay, d1 14.6 15.6 29.8 23.2 31.4
Progression Factor 0.52 0.40 1.00 1.00 1.00
Incremental Delay, d2 0.5 1.4 2.0 0.0 10.5
Delay (s) 8.1 7.6 31.8 23.2 41.9
Level of Service A A C C D
Approach Delay (s) 8.1 7.6 0.0 35.3
Approach LOS A A A D

Intersection Summary
HCM Average Control Delay 15.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 63.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 318 1819 0 0 1218 0 256 0 363 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 13 12 12 12 12 12 13 13 12 12 12 12
Grade (%) -5% 5% 0% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00 0.91 0.91 0.95 0.91 0.95
Frt 1.00 1.00 1.00 1.00 0.89 0.85
Flt Protected 0.95 1.00 1.00 0.95 0.99 1.00
Satd. Flow (prot) 1856 5264 5007 1737 1555 1519
Flt Permitted 0.95 1.00 1.00 0.95 0.99 1.00
Satd. Flow (perm) 1856 5264 5007 1737 1555 1519
Peak-hour factor, PHF 0.93 0.88 0.97 0.90 0.90 0.25 0.86 0.25 0.98 0.92 0.92 0.92
Adj. Flow (vph) 342 2067 0 0 1353 0 298 0 370 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 342 2067 0 0 1353 0 232 221 215 0 0 0
Heavy Vehicles (%) 3% 1% 0% 2% 1% 2% 2% 0% 1% 2% 2% 2%
Turn Type Prot Perm Perm
Protected Phases 5 2 6 8
Permitted Phases 8 8
Actuated Green, G (s) 22.4 69.8 41.4 18.2 18.2 18.2
Effective Green, g (s) 22.4 69.8 41.4 18.2 18.2 18.2
Actuated g/C Ratio 0.22 0.70 0.41 0.18 0.18 0.18
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 416 3674 2073 316 283 276
v/s Ratio Prot c0.18 0.39 c0.27
v/s Ratio Perm 0.13 0.14 0.14
v/c Ratio 0.82 0.56 0.65 0.73 0.78 0.78
Uniform Delay, d1 36.9 7.5 23.5 38.6 39.0 39.0
Progression Factor 1.12 0.75 1.06 1.00 1.00 1.00
Incremental Delay, d2 11.0 0.5 0.9 8.5 13.1 13.0
Delay (s) 52.5 6.2 25.8 47.2 52.1 52.0
Level of Service D A C D D D
Approach Delay (s) 12.7 25.8 50.3 0.0
Approach LOS B C D A

Intersection Summary
HCM Average Control Delay 22.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 66.9% 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
Volume (vph) 2035 147 443 1835 168 399
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Grade (%) -5% 1% 0%
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.91 1.00 0.97 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 5264 1639 3450 3556 3433 1568
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 8000 1639 3450 3556 3433 1568
Peak-hour factor, PHF 0.88 0.83 0.91 0.90 0.86 0.88
Adj. Flow (vph) 2312 177 487 2039 195 453
RTOR Reduction (vph) 0 5 0 0 0 1
Lane Group Flow (vph) 2312 172 487 2039 195 452
Heavy Vehicles (%) 1% 1% 1% 1% 2% 3%
Turn Type pt+ov Prot custom
Protected Phases 2 2 8 1 6 8 8
Permitted Phases 1
Actuated Green, G (s) 44.2 72.2 15.8 66.0 22.0 37.8
Effective Green, g (s) 44.2 72.2 15.8 66.0 22.0 37.8
Actuated g/C Ratio 0.44 0.72 0.16 0.66 0.22 0.38
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 4.0 3.0 2.0 2.0
Lane Grp Cap (vph) 2327 1183 545 2347 755 687
v/s Ratio Prot c0.44 0.11 0.14 c0.57 0.06 c0.14
v/s Ratio Perm 0.14
v/c Ratio 0.99 0.15 0.89 0.87 0.26 0.66
Uniform Delay, d1 27.8 4.3 41.3 13.5 32.3 25.8
Progression Factor 0.71 0.91 1.05 0.96 1.00 1.00
Incremental Delay, d2 15.7 0.0 9.6 2.4 0.1 1.7
Delay (s) 35.4 4.0 52.8 15.4 32.3 27.5
Level of Service D A D B C C
Approach Delay (s) 33.2 22.6 29.0
Approach LOS C C C

Intersection Summary
HCM Average Control Delay 28.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 74.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1756 59 49 1635 19 61 0 49 6 0 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Grade (%) 4% -4% 4% 7%
Total Lost time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.95 1.00 0.91 1.00 1.00 1.00
Frt 0.99 1.00 1.00 1.00 0.85 0.97
Flt Protected 1.00 0.95 1.00 0.95 1.00 0.96
Satd. Flow (prot) 3483 1805 5176 1769 1552 1708
Flt Permitted 1.00 0.95 1.00 0.75 1.00 0.74
Satd. Flow (perm) 3483 1805 5176 1391 1552 1302
Peak-hour factor, PHF 0.94 0.94 0.91 0.75 0.93 0.68 0.88 0.25 0.80 0.50 0.25 1.00
Adj. Flow (vph) 0 1868 65 65 1758 28 69 0 61 12 0 4
RTOR Reduction (vph) 0 2 0 0 1 0 0 0 56 0 4 0
Lane Group Flow (vph) 0 1931 0 65 1785 0 0 69 5 0 12 0
Heavy Vehicles (%) 1% 1% 3% 2% 2% 0% 0% 0% 2% 0% 0% 0%
Turn Type Prot Perm Perm Perm
Protected Phases 2 1 6 8 4
Permitted Phases 8 8 4
Actuated Green, G (s) 68.3 6.1 79.4 8.6 8.6 8.6
Effective Green, g (s) 68.3 6.1 79.4 8.6 8.6 8.6
Actuated g/C Ratio 0.68 0.06 0.79 0.09 0.09 0.09
Clearance Time (s) 6.0 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2379 110 4110 120 133 112
v/s Ratio Prot c0.55 0.04 c0.34
v/s Ratio Perm c0.05 0.00 0.01
v/c Ratio 0.81 0.59 0.43 0.57 0.04 0.11
Uniform Delay, d1 11.3 45.7 3.2 43.9 41.9 42.2
Progression Factor 0.50 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 8.2 0.3 6.5 0.1 0.4
Delay (s) 7.9 54.0 3.6 50.5 42.0 42.6
Level of Service A D A D D D
Approach Delay (s) 7.9 5.3 46.5 42.6
Approach LOS A A D D

Intersection Summary
HCM Average Control Delay 8.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 18.0
Intersection Capacity Utilization 72.1% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement SBL SBR NEL NET SWT SWR
Lane Configurations
Volume (veh/h) 0 217 224 442 451 82
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.25 0.92 0.92 0.87 0.88 0.92
Hourly flow rate (vph) 0 236 243 508 512 89
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 992
pX, platoon unblocked
vC, conflicting volume 1298 301 602
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1298 301 602
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 100 66 75
cM capacity (veh/h) 117 701 986

Direction, Lane # SB 1 NE 1 NE 2 NE 3 SW 1 SW 2
Volume Total 236 243 254 254 342 260
Volume Left 0 243 0 0 0 0
Volume Right 236 0 0 0 0 89
cSH 701 986 1700 1700 1700 1700
Volume to Capacity 0.34 0.25 0.15 0.15 0.20 0.15
Queue Length 95th (ft) 37 24 0 0 0 0
Control Delay (s) 12.7 9.8 0.0 0.0 0.0 0.0
Lane LOS B A
Approach Delay (s) 12.7 3.2 0.0
Approach LOS B

Intersection Summary
Average Delay 3.4
Intersection Capacity Utilization 35.2% ICU Level of Service A
Analysis Period (min) 15
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Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (vph) 2 2 6 17 2 65 5 599 11 76 586 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 16 12 12 16 12 12 12 12 12 12 12
Total Lost time (s) 5.0 5.0 6.0 6.0
Lane Util. Factor 1.00 1.00 0.95 0.95
Frt 0.93 0.90 1.00 1.00
Flt Protected 0.99 0.99 1.00 0.99
Satd. Flow (prot) 1991 1891 3563 3550
Flt Permitted 0.93 0.91 0.94 0.78
Satd. Flow (perm) 1871 1747 3366 2784
Peak-hour factor, PHF 0.50 0.25 0.50 0.71 0.50 0.86 0.63 0.94 0.92 0.76 0.89 0.75
Adj. Flow (vph) 4 8 12 24 4 76 8 637 12 100 658 8
RTOR Reduction (vph) 0 11 0 0 70 0 0 2 0 0 0 0
Lane Group Flow (vph) 0 13 0 0 34 0 0 655 0 0 766 0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 2% 0% 1% 0% 0% 1% 0%
Turn Type Perm Perm Perm pm+pt
Protected Phases 6 2 4 3 8
Permitted Phases 6 2 4 8
Actuated Green, G (s) 6.1 6.1 29.0 55.9
Effective Green, g (s) 6.1 6.1 29.0 55.9
Actuated g/C Ratio 0.08 0.08 0.40 0.77
Clearance Time (s) 5.0 5.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 156 146 1337 2362
v/s Ratio Prot c0.10
v/s Ratio Perm 0.01 c0.02 c0.19 0.15
v/c Ratio 0.08 0.24 0.49 0.32
Uniform Delay, d1 30.9 31.3 16.5 2.7
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.8 1.3 0.4
Delay (s) 31.1 32.1 17.8 3.0
Level of Service C C B A
Approach Delay (s) 31.1 32.1 17.8 3.0
Approach LOS C C B A

Intersection Summary
HCM Average Control Delay 11.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 73.0 Sum of lost time (s) 17.0
Intersection Capacity Utilization 56.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT WBT SBL SBR
Lane Group Flow (vph) 765 1893 1902 102 736
v/c Ratio 0.81 0.66 0.74 0.92 1.15
Control Delay 25.5 15.3 21.3 114.7 113.5
Queue Delay 0.0 0.8 0.1 0.0 0.0
Total Delay 25.5 16.2 21.4 114.7 113.5
Queue Length 50th (ft) 247 541 345 66 ~559
Queue Length 95th (ft) m254 m542 461 #169 #709
Internal Link Dist (ft) 667 623 750
Turn Bay Length (ft) 290 325
Base Capacity (vph) 1366 2858 2584 111 641
Starvation Cap Reductn 0 592 0 0 0
Spillback Cap Reductn 0 62 83 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.56 0.84 0.76 0.92 1.15

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 12 1438 76 1466 16 32 108
v/c Ratio 0.11 0.62 0.54 0.56 0.10 0.16 0.65
Control Delay 45.9 13.0 55.7 6.6 40.3 15.8 58.1
Queue Delay 0.0 0.0 0.0 0.1 0.0 0.0 0.0
Total Delay 45.9 13.0 55.7 6.7 40.3 15.8 58.1
Queue Length 50th (ft) 7 297 44 154 9 0 62
Queue Length 95th (ft) 16 371 71 311 8 24 83
Internal Link Dist (ft) 672 286 395 285
Turn Bay Length (ft) 180 145
Base Capacity (vph) 158 2331 153 2637 182 224 193
Starvation Cap Reductn 0 0 0 224 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.62 0.50 0.61 0.09 0.14 0.56

Intersection Summary
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 1190 343 592 1047 312 628
v/c Ratio 0.98 0.49 0.77 0.41 0.63 0.62
Control Delay 49.5 12.7 25.6 3.6 46.1 13.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.5 12.7 25.6 3.6 46.1 13.5
Queue Length 50th (ft) ~304 90 397 83 95 203
Queue Length 95th (ft) #398 144 431 66 139 306
Internal Link Dist (ft) 264 598 750
Turn Bay Length (ft) 450 200 400
Base Capacity (vph) 1219 707 767 2566 549 1045
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.98 0.49 0.77 0.41 0.57 0.60

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBT WBT WBR SBL SBT SBR
Lane Group Flow (vph) 1749 1323 349 808 4 423
v/c Ratio 0.61 0.67 0.22 0.70 0.01 0.83
Control Delay 8.4 9.4 0.3 33.0 21.0 45.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.4 9.4 0.3 33.0 21.0 45.1
Queue Length 50th (ft) 51 72 0 224 2 241
Queue Length 95th (ft) m378 96 0 271 2 264
Internal Link Dist (ft) 598 662 574
Turn Bay Length (ft)
Base Capacity (vph) 2881 1961 1567 1326 328 592
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.61 0.67 0.22 0.61 0.01 0.71

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



Queues 2020 Sat Build
15: West Chester Pike & I-476 NB 6/22/2011

F:\1984_052_ MarpleTwp\Traffic\Synchro\2010 work\TIS\2020\by movement\build\2020 Build Sat Peak Hour Conditions.synSynchro 7 -  Report
Page 5

Lane Group EBL EBT WBT NBL NBT NBR
Lane Group Flow (vph) 342 2067 1353 232 221 215
v/c Ratio 0.82 0.56 0.65 0.73 0.78 0.78
Control Delay 55.9 6.5 27.5 52.2 57.7 57.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 55.9 6.5 27.5 52.2 57.7 57.9
Queue Length 50th (ft) 214 112 325 144 145 134
Queue Length 95th (ft) 271 169 374 216 54 #224
Internal Link Dist (ft) 662 483 1111
Turn Bay Length (ft) 510 520
Base Capacity (vph) 483 3673 2071 365 327 319
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.71 0.56 0.65 0.64 0.68 0.67

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Group Flow (vph) 2312 177 487 2039 195 453
v/c Ratio 0.99 0.15 0.90 0.87 0.26 0.66
Control Delay 37.2 3.9 55.0 16.4 32.9 27.4
Queue Delay 0.0 0.0 0.0 13.9 0.0 0.1
Total Delay 37.2 3.9 55.0 30.3 32.9 27.5
Queue Length 50th (ft) ~579 19 137 675 52 216
Queue Length 95th (ft) #625 23 m#200 m191 79 315
Internal Link Dist (ft) 45 667 682
Turn Bay Length (ft) 290 200
Base Capacity (vph) 2327 1188 556 2346 790 665
Starvation Cap Reductn 0 0 0 340 0 0
Spillback Cap Reductn 0 0 0 0 0 11
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.99 0.15 0.88 1.02 0.25 0.69

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBT WBL WBT NBT NBR SBT
Lane Group Flow (vph) 1933 65 1786 69 61 16
v/c Ratio 0.77 0.50 0.42 0.51 0.30 0.12
Control Delay 8.2 58.5 3.7 55.5 14.8 35.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.2 58.5 3.7 55.5 14.8 35.6
Queue Length 50th (ft) 127 40 112 42 0 7
Queue Length 95th (ft) m126 70 146 22 29 6
Internal Link Dist (ft) 623 1219 580 169
Turn Bay Length (ft) 170 70
Base Capacity (vph) 2502 134 4239 167 240 160
Starvation Cap Reductn 16 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.78 0.49 0.42 0.41 0.25 0.10

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group SET NWT NET SWT
Lane Group Flow (vph) 24 104 657 766
v/c Ratio 0.12 0.43 0.47 0.32
Control Delay 21.2 17.7 17.1 3.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 21.2 17.7 17.1 3.2
Queue Length 50th (ft) 5 12 110 41
Queue Length 95th (ft) 3 14 155 74
Internal Link Dist (ft) 355 298 265 912
Turn Bay Length (ft)
Base Capacity (vph) 521 534 1385 2389
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.05 0.19 0.47 0.32

Intersection Summary
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Adrienne Eiss

From: Shehata, Mahmood [MShehata@mccormicktaylor.com]
Sent: Friday, June 25, 2010 2:24 PM
To: Adrienne Eiss
Cc: Hanney, Francis J.; Lapenta, Susan; Lutz, Paul; Patel, Ashwin; Dick Orth; Jason Zhang
Subject: RE: Marple Associates TIS questions

Adrienne: 

Thanks for the correspondence – sorry it took me a while to respond.  Please find the answers below. 
1. The June 7 comments noted the scope needs to include the intersections of South Lawrence Road & Langford 

Road and  South Lawrence Road and Sussex Boulevard.  The minutes of the January 12, 2010 scoping meeting 
indicated that the intersection of West Chester Pike and Old West Chester Pike needed to be included.  Also, there 
is a signalized intersection on South Lawrence Road (at the Pathmark supermarket driveway) between West 
Chester Pike and Langford Road.  Please verify whether or not either of those latter two locations are to be 
included in the TIS.  
The intersection of West Chester Pike and Old Westchester Pike also needs to be included.  It was 
included in the provided electronic Synchro files, thus why we did not comment.  The Pathmark 
driveway does not need to be studied at this time. 

2. Please clarify whether or not the Saturday peak period is to be studied in the TIS. Attached is an ATR count of the 
I-476 SB offramp that shows comparative weekday and weekend volume.  Also attached is the Saturday peak 
hour  site trip generation and PM peak hour trip generation for comparison. 
Given the size and the nature of the proposed development, the Saturday peak period will need to be 
studied (in addition to the AM and PM peaks). 

3. The June 7 letter (6c)  stated that a traffic signal permit plan and report including a crash history must be 
submitted for each new and/or modified signal.   Please clarify whether crash history is required in the TIS.  If 
not, we would defer that task until design.   In any event, a crash analysis for the intersection of South Lawrence 
Road and Langford Run Road will be included in the TIS as part of the investigation of options per comment 2a. 
Per the current TIS guidelines, crash history is required in the TIS. 

4. Please clarify which if any of the changes below  to an existing signal would require a signal permit plan and 
report including a crash history and 20-scale curb ramp details 

� Controller  equipment change and/or  new interconnect  
If the signals are currently interconnected, then no permit plan adjustment is required. 

� Offset change If on a system, only the system plan needs to be adjusted. If not, then the permit 
plan will need to be revised. Calculations (not a full report) will need to be submitted.

� Timing split change, no change to phasing or signal color sequence If on a system, only the system 
plan needs to be adjusted. If not, then the permit plan will need to be revised.  Calculations (not 
a full report) will need to be submitted.

5. The June 7 letter (6c) noted the traffic signal report must include three-years of reportable crashes.   Please verify 
that three years rather than five years is required, and that it is not necessary to obtain non-reportable crash history 
from the Townships. 
The signal report requires at least three years of reportable crashes.  The TIS guidelines require 5 
years – submitting the same analysis for the traffic signal design report is generally acceptable.  Non-
reportable crashes are not required. 

Thanks, 
Mahmood
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Mahmood Shehata, P.E., PTOE�
Project Engineer�
McCormick Taylor, Inc.
�

From: Adrienne Eiss [mailto:aeiss@orth-rodgers.com]
Sent: Tuesday, June 15, 2010 6:25 PM 
To: Shehata, Mahmood 
Cc: Hanney, Francis J.; Lapenta, Susan; Lutz, Paul; Patel, Ashwin; Dick Orth; Jason Zhang 
Subject: Marple Associates TIS questions
�
Delaware�County,�Marple�Township�
Marple�Associates�
SR�0003�West�Chester�Pike�
Traffic�Log��D09�039�XQ�
�
Mahmood,�
�
Attached��Word�doc��contains��questions�on�required�scope�of�the�TIS.����Regarding�question�2,��attached�is�available�
Saturday�information�(trip�generation�and�an�ATR�count�of�the�I�476�SB�off�ramp).���
�
Thanks�for�your�attention�to�this�matter.�
Adrienne�
�
�
�
�
Adrienne Eiss, PTP 
Senior Project Manager 
Orth-Rodgers & Associates, Inc. 
301 Lindenwood Drive, Suite 130 
Malvern, PA 19355 
Phone: (610) 407-9700 Ext. 12 
Fax:  (610) 407-9600 
aeiss@orth-rodgers.com
�
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         December 23, 2010 
 
Mr. Francis J. Hanney 
District Traffic Services Manager 
PennDOT, Engineering District 6-0 
7000 Geerdes Boulevard 
King of Prussia, PA  19406-1525 
 

Re: HOP Application No. pre689 
Traffic Log No. D09-039XR 
Marple Associates Site 
Delaware County, Marple Township 

 
Dear Fran, 
 
This letter is in response to your review letter dated November 29, 2010 relative to our Traffic Impact Study 
dated October 14, 2010.   This letter describes how the review comments have been addressed. 
 
Each comment is numbered as in the review letter, and is followed by the response.    

 
1. The PennDOT project number, D09-039XR, for this preliminary review must be written in red in 

the “Description” section on the HOP application when the formal HOP application is submitted. 
 
 Will do. 
 

2. Per 441.8(m) the proposed signalized access constitutes a “median opening” since this is the 
“removal of a portion of median … to provide access”.  It is the applicant’s responsibility to 
demonstrate that such an opening will improve the highway system.  Additionally, the District 
Executive must ultimately approve the opening. 
 

67 PA Code Chapter 441.8(m)(1)states: “The removal of a portion of median divisor along a divided 
highway to provide access to and from traffic in both directions will not be permitted unless it is 
determined that the operating characteristics of the highway system will be improved by such action.”  
In this case, it must be shown that for the post development condition, the highway system works 
better with the median opening than without the median opening.  
 
It was our understanding that advantages to the highway network of the median opening and full 
movement signalized access on West Chester Pike had been addressed in the POA study: 

• By providing direct access, it prevents undesirable movements by drivers attempting to reach 
the development (such as a U turn from westbound West Chester Pike at the New Ardmore 
Ave. signal) or departing the development (such as a U turn from eastbound West Chester Pike 
at the I-476 NB on-ramp in order to proceed west on West Chester Pike). 

• By providing direct access, it helps prevent overloading and capacity/queuing problems that 
would occur at other intersections resulting from drivers traveling to the development via 
indirect access. 
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• Provides a bypass  (via Langford Run Road) of a congested area of West Chester Pike for non-
development motorists traveling between the west and the south. 

 
We would appreciate the opportunity to meet with you to discuss what further demonstration is needed. 
 

 
3. Per the TIS Guidelines Peak Hour Factors should be calculated per movement. 

 
The Peak Hour Factors per movement were obtained from the manual turning counts and have 
been applied to all the Synchro analyses. 
 

4. The westbound right turns from S.R.0003 to I-476 SB are not controlled by the signal; they should 
be removed from the capacity analyses and the overall delays recalculated. 

 
The westbound right turns have been removed from the capacity analyses and the intersection 
overall delays have been recalculated as shown in the attached updated figures and tables. 

 
5. The future conditions analyses decrease green splits for “minor approaches” by as much as a 

third at several intersections (e.g. northbound I-476 off-ramp  approaching S.R. 0003 and 
northbound Lawrence Road approaching S.R. 0003); this results in unacceptable increases in 
movement delays and queuing. 

 
Regarding the Synchro models in our previous submission, the intersection split optimization 
function in Synchro had been used in order to obtain the “best” calculated overall intersection level 
of service.  Because of the high traffic volumes in both directions on West Chester Pike and the 
coordinated signals, the program favors and puts higher priority onto through movements on West 
Chester Pike over other movements on “minor approaches”.  This resulted in the significant 
decrease in green splits for those “minor approaches” as you have observed. 
 
To address this comment, along with our effort to update all the Peak Hour Factors in our analyses, 
all the Synchro models were revisited and further adjusted.  The major adjustments applied are 
summarized below. 
 

• The splits for the minor approaches which had significantly decreased green splits in the 
previous submission have been increased so that in general their delays and queuing are 
similar and comparable to those under the existing conditions.  Special attention was paid 
to those two approaches mentioned in the comment letter.  Their timing splits in the 
original submission and the current updated submission are illustrated in the Table 1 below. 

• During this re-analysis, it was discovered that a lagging westbound protected left turn 
phase at the new signalized intersection at Langford Run Road will not only improve the 
operation of the left turn movement, it also improves the progression along West Chester 
Pike especially in the eastbound direction.  Therefore, in all the post-development analyses 
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the westbound left turn phase at the new signal on Langford Run Road was changed from 
leading to lagging.  Since this a protected-only left turn, there is no “yellow trap” hazard. 

• The intersection offsets along West Chester Pike were adjusted accordingly to 
accommodate the signal timing changes at the intersections. 

 
 

Table 1 – Timing Split on the “Minor Approaches” 
 

Intersection Scenario 
Original Submission Current Run 
AM PM SAT AM PM SAT 

West 
Chester Pike 
& I-476 NB 
Ramps (15) 

Existing 33 42 31 33 42 31 

2015 
No Build 26 47 39       

Build 20 33 27       

2020 
No Build 26 47 39 30 42 31 

Build 20 34 27 28 38 27 

West 
Chester Pike 

& S 
Lawrence Rd 

(18) 

Existing 33 44 31 33 44 31 

2015 
No Build 22 23 28       

Build 19 19 23       

2020 
No Build 22 23 28 29 35 29 

Build 19 19 23 25 28 29 

 
 
The updated results are summarized in the attached Level of Service and Queue Length 
comparison tables.  All the intersection overall delays are within 10 seconds under the pre and post 
development phases and none of the overall intersection level of service is at LOS ‘F’.   
 
 
Some of the individual movements do show noticeable differences under the “No Build” and 
“Build” conditions in design year 2020 during AM and PM peak hours.  These movements’ Level 
of Service and queuing results are illustrated in Table 2.  These individual movements are mainly 
located at two intersections: the intersection of West Chester Pike and I-476 Northbound On/Off 
Ramp, and the intersection of West Chester Pike and North Lawrence Road.  The intersection of 
West Chester Pike and S. Lawrence is also discussed since it was mentioned in the review 
comment. 
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Table 2 – Movements Experiencing Noticeable Changes in LOS & Queuing 
    Revised Synchro Analysis 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Year 2020 AM Peak Hour 

Intersection Movement Scenario LOS 
50th % 

Q 
95th % 

Q 
Int. Overall 

LOS 

WCP & I-476 
NB On/Off 

Ramps 

EB Left 
No Build E(63) ~351 #466 

No Build: 
D(44) vs. 

Build: D(40) 

Build D(40) 378 #516 

NB LT(R) 
No Build C(32) 58 28 

Build D(49) 125 36 

NB Right 
No Build E(60) 186 236 

Build D(48) 111 150 
WCP & N. 
Lawrence 

Road 
WB 

Thru/Right 
No Build D(36) 452 #644 No Build: 

D(49) vs. 
Build: E(56) Build D(50) ~512 #712 

Year 2020 PM Peak Hour 

Intersection Movement Scenario LOS 
50th % 

Q 
95th % 

Q 
Int. Overall 

LOS 

WCP & I-476 
NB On/Off 

Ramps 

EB Left 
No Build D(55) 321 #401 

No Build: 
D(44) vs. 

Build: D(32) 

Build D(40) 440 m#479 

NB Left 
No Build C(32) 86 144 

Build D(52) 232 333 

NB LT(R) 
No Build C(32) 86 35 

Build E(60) 234 342 

NB Right 
No Build F(115) ~470 #690 

Build E(59) 222 326 

WCP & N. 
Lawrence 

Road 

WB 
Thru/Right 

No Build D(47) 528 563 
No Build: 
C(31) vs. 

Build: D(39) 

Build E(56) 590 #646 

SB Right 
No Build E(62) 618 #919 

Build F(83) ~782 #1032 
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Intersection of WCP & I-476 NB On/Off Ramps  
 
At this intersection, it is proposed to convert the existing center shared thru/left turn lane to a lane 
shared by all three movements.  By doing this, the ramp approach LOS improves, especially 
during the PM peak hour when the LOS of the approach improves from LOS ‘F’ under the “No 
Build” conditions to LOS ‘E’ under the “Build” conditions.  By improving this approach, it is 
possible to allocate some green time from this approach to other movements on WCP.  That is why 
the eastbound left turn shows improved service level with shorter delay during the peak hours.  Of 
the three lanes on the northbound off ramp approach, the left turn lane and the center lane will 
have longer delays while the right turn lane will improve greatly under the “Build” conditions.   
The total queue length of the three lanes on the northbound approach remains quite comparable 
under the “No Build” and “Build” conditions. 
 
Intersection of WCP & S. Lawrence Road 
 
As illustrated in Table 1, some green time is allocated from S. Lawrence Road to movements on 
West Chester Pike under both “No Build” and “Build” conditions.  However, the amount is not as 
significant as in the previous submission in order to maintain comparable LOS and queue length 
for the movements on S. Lawrence Road. 
 
During the AM peak hour, the westbound through on West Chester Pike improves from the 
existing LOS ‘F’ to ‘E’ under both “No Build” and “Build” conditions; in the PM and Saturday 
peak hours all movements operate at LOS ‘D’ or better.  It needs to point out that the queue length 
of the northbound right turn out of S. Lawrence Road exceeds the available storage of 200 feet 
under all scenarios even though its LOS is always ‘D’ or better.  However, the queuing results 
under all scenarios are very similar with a difference of about two vehicles. 
 
Intersection of WCP & N. Lawrence Road 
 
During the AM peak hour, the average delay of the westbound approach on West Chester Pike 
increases from 36 seconds under “No Build” conditions to 50 seconds under “Build” conditions.  
The overall intersection LOS also drops from ‘D’ to ‘E’.  However, the difference in queue length 
is about two vehicles and the difference in overall intersection delay between two scenarios is 7 
seconds which meets the LOS requirement stated in TIS Guidelines. 
 
A similar situation occurs during the PM peak hour.  The westbound approach on West Chester 
Pike changes from LOS ‘D’ (47 seconds delay) under the “No Build” conditions to LOS ‘E’ (56 
seconds delay) under the “Build” conditions.  The southbound right turn out of N. Lawrence Road 
also changes from LOS ‘E’ (62 seconds delay) to LOS ‘F’ (83 seconds delay).  The difference in 
queue length is about four vehicles and the difference in overall intersection delay between two 
scenarios is 8 seconds, which also meets the LOS requirement stated in TIS Guidelines. 
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6. The figures should be revised to correctly identify the balanced volumes. 
 

This comment has been addressed and the revised figures are attached for review. 
 
 
We would appreciate the opportunity to meet with you to discuss completion of the TIS effort and 
next steps.   Thank you. 
 

       Very truly yours, 
       ORTH- RODGERS & ASSOCIATES, INC. 
 
        
 
       ADRIENNE EISS, PTP 
       Senior Project Manager 
 
cc  w/enclosures:  
 Susan LaPenta 
 H. Richard Orth 
 Albert Federico 
 Claude DeBotton 
 Paul DeBotton 
 

 



Existing AM Peak Hour Traffic Volumes
Traffic Impact Study - Marple Associates
MARPLE TOWNSHIP, DELAWARE COUNTY, PENNSYLVANIA
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Existing PM Peak Hour Traffic Volumes
Traffic Impact Study - Marple Associates
MARPLE TOWNSHIP, DELAWARE COUNTY, PENNSYLVANIA
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Existing Saturday Peak Hour Traffic Volumes
Traffic Impact Study - Marple Associates
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intersection (node) approach movement Existing 
(by move)

2015 No 
Build 

(move)

2015 Build 
(move)

2020 No 
Build 

(move)

2020 Build 
(move)

Left E(55) E(66) E(66) E(66) E(65)
Thru/Right B(15) B(15) B(14) B(15) B(14)

Left D(50) E(63) E(64) E(65) E(64)
Thru/Right B(13) A(6) B(10) A(6) B(11)
Left/Thru D(38) D(37) D(39) D(37) D(39)

Right D(36) D(35) D(37) D(35) D(37)
SB LTR D(54) D(51) E(61) D(51) E(61)

B(18) B(15) B(17) B(15) B(17)
Thru C(26) C(26)
Right A(10) A(10)
Left C(26) C(27)
Thru A(2) A(2)
Left D(44) D(44)

Right C(28) C(28)
B(18) B(18)

EB Thru B(18) B(12) B(17) B(13) B(17)
WB Thru B(18) A(6) A(5) A(6) A(5)

Left D(36) D(36) C(34) D(36) C(34)
Thru/Right C(24) C(24) C(28) C(24) C(27)

B(19) B(16) B(18) B(16) B(18)
Left E(61) E(59) D(38) E(63) D(40)
Thru A(9) A(9) A(9) A(9) A(9)

WB Thru F(95) E(66) E(66) E(71) E(69)
Left C(32) C(33) D(43) C(32) D(43)

LT(R) C(32) C(33) D(48) C(32) D(49)
Right D(50) E(59) D(49) E(60) D(48)

D(52) D(41) D(38) D(44) D(40)
Thru C(29) B(13) B(14) B(13) B(14)
Right B(13) A(4) A(5) A(3) A(5)
Left D(54) D(48) D(47) D(48) D(47)
Thru F(89) E(74) E(72) E(75) E(77)
Left D(37) D(45) D(47) D(47) D(48)

Right C(24) C(26) C(34) C(27) C(31)
D(55) D(45) D(45) D(45) D(47)

Left D(40) D(46) D(44) D(46) D(44)
Thru A(5) A(9) B(10) A(9) B(11)

WB Thru/Right B(18) C(34) D(46) D(36) D(50)
Left D(45) C(34) C(34) C(34) C(34)

Right F(264) F(133) F(142) F(136) F(144)
E(64) D(47) D(54) D(49) E(56)

EB Thru/Right B(12) A(6) A(7) A(6) A(7)
Left D(47) D(51) D(53) D(51) D(53)

Thru/Right A(3) A(3) A(3) A(3) A(3)
Left/Thru D(47) D(47) D(48) D(47) D(48)

Right D(44) D(44) D(44) D(44) D(44)
SB LTR D(45) D(45) D(45) D(45) D(45)

A(9) A(7) A(7) A(7) A(7)
EB R b(12) b(12) b(13) b(12) b(13)
NB L b(12) b(12) c(16) b(12) c(16)
EB LTR D(53) D(52) D(53) D(53) D(53)
WB LTR C(31) C(31) C(31) C(31) C(31)
NB LTR C(25) C(26) C(28) C(26) C(28)
SB LTR A(4) A(4) A(4) A(4) A(4)

C(21) C(21) C(22) C(21) C(22)

WB

EB

Table 1. AM Peak Hour Level of Service Comparison

West Chester Pike & New Ardmore (3)

EB

West Chester Pike & Langford (6)
WB

NB

Overall

NB

West Chester Pike & N Lawrence Rd (2)

EB

SB

Overall

West Chester Pike & S Lawrence Rd (18)

EB

NB

Overall

WB

Overall

Overall

West Chester Pike & I-476 NB Ramps (15)
NB

Overall

EB

West Chester Pike & I-476 SB Ramps (10)
SB

ORA   12/23/10

S Lawrence Road & Sussex Blvd (#)

Overall

West Chester Pike & Old West Chester 
Pike (26)

Overall

WB

NB

Note: All analyses used revised timing and PHF by movement.

S Lawrence Road & Langford Run Rd (#)



intersection (node) approach movement Existing 
(by move)

2015 No 
Build 

(move)

2015 Build 
(move)

2020 No 
Build 

(move)

2020 Build 
(move)

Left E(67) E(75) E(75) E(75) E(75)
Thru/Right A(9) A(8) A(9) A(8) A(9)

Left E(77) E(73) E(78) E(73) E(78)
Thru/Right C(23) B(12) B(13) B(13) B(14)
Left/Thru E(68) E(77) E(77) E(77) E(77)

Right D(50) D(51) D(51) D(51) D(51)
SB LTR E(55) E(58) E(58) E(58) E(58)

C(20) B(15) B(16) B(15) B(16)
Thru C(27) C(27)
Right A(8) A(8)
Left D(39) D(39)
Thru A(3) A(3)
Left D(51) D(51)

Right C(32) C(32)
C(21) C(21)

EB Thru D(37) C(22) C(24) C(22) C(24)
WB Thru B(19) C(31) D(35) C(32) D(37)

Left D(44) D(43) D(45) D(44) D(47)
Thru/Right B(18) B(17) C(23) B(17) C(23)

C(32) C(32) C(32) C(33) C(34)
Left F(107) D(54) D(40) D(55) D(40)
Thru B(16) B(18) B(14) B(19) B(14)

WB Thru D(40) D(36) D(46) D(37) D(49)
Left C(32) C(32) D(52) C(32) D(52)

LT(R) C(32) C(32) E(59) C(32) E(60)
Right F(106) F(111) E(59) F(115) E(59)

D(39) D(36) C(31) D(36) C(32)
Thru F(80) D(41) D(42) D(47) D(45)
Right B(12) A(5) A(5) A(5) A(5)
Left D(52) D(37) D(46) D(37) D(49)
Thru C(25) B(19) C(20) B(20) C(20)
Left D(38) D(41) D(44) D(41) D(44)

Right C(26) C(29) C(33) C(29) C(34)
D(49) C(30) C(32) C(33) C(34)

Left E(60) C(23) D(39) C(23) D(39)
Thru B(10) A(6) A(4) A(6) A(4)

WB Thru/Right D(46) D(46) D(53) D(47) E(56)
Left E(62) E(62) E(62) E(63) E(63)

Right D(47) E(60) F(80) E(62) F(83)
D(37) C(31) D(38) C(31) D(39)

EB Thru/Right B(19) B(11) C(25) B(12) C(27)
Left E(63) F(93) F(93) F(93) F(93)

Thru/Right A(5) A(6) A(6) A(6) A(6)
Left/Thru F(111) F(82) F(97) F(83) F(97)

Right D(47) D(46) D(47) D(46) D(47)
SB LTR D(46) D(44) D(45) D(44) D(45)

C(20) B(16) C(23) B(16) C(24)
EB R b(13) b(13) c(20) b(13) c(20)
NB L b(11) b(11) b(14) b(11) b(14)
EB LTR D(37) D(37) D(37) D(37) D(37)
WB LTR C(25) C(25) C(25) C(25) C(25)
NB LTR B(20) B(20) C(21) B(20) C(21)
SB LTR B(13) B(13) B(16) B(13) B(16)

B(18) B(18) B(20) B(18) C(20)

ORA   12/23/10

S Lawrence Road & Sussex Blvd (#)

Overall

West Chester Pike & Old West Chester 
Pike (26)

Overall

WB

NB

Note: All analyses used revised timing and PHF by movement.

S Lawrence Road & Langford Run Rd (#)

Overall

Overall

West Chester Pike & I-476 NB Ramps (15)
NB

Overall

EB

West Chester Pike & I-476 SB Ramps (10)
SB

West Chester Pike & S Lawrence Rd (18)

EB

NB

Overall

WB

West Chester Pike & N Lawrence Rd (2)

EB

SB

Overall

WB

EB

Table 2. PM Peak Hour Level of Service Comparison

West Chester Pike & New Ardmore (3)

EB

West Chester Pike & Langford (6)
WB

NB

Overall

NB



intersection (node) approach movement Existing 
(by move)

2015 No 
Build 

(move)

2015 Build 
(move)

2020 No 
Build 

(move)

2020 Build 
(move)

Left E(63) E(61) E(61) E(61) E(61)
Thru/Right B(11) B(11) B(12) B(11) B(12)

Left E(63) E(56) E(57) E(56) E(57)
Thru/Right B(13) A(5) A(5) A(5) A(5)
Left/Thru D(40) D(40) D(40) D(40) D(40)

Right D(39) D(40) D(40) D(40) D(40)
SB LTR D(47) D(51) D(51) D(51) D(51)

B(15) B(12) B(12) B(12) B(12)
Thru D(47) D(49)
Right B(17) B(17)
Left C(27) C(26)
Thru A(2) A(2)
Left D(43) D(43)

Right B(15) B(15)
C(25) C(26)

EB Thru B(15) A(9) A(9) A(9) A(9)
WB Thru A(7) A(2) A(7) A(2) A(7)

Left D(37) D(36) C(34) D(36) C(34)
Thru/Right C(26) C(26) C(30) C(25) C(30)

B(16) B(14) B(15) B(14) B(15)
Left E(62) D(45) D(47) D(45) D(47)
Thru A(2) B(10) A(10) B(11) A(10)

WB Thru C(24) B(15) C(25) B(15) C(25)
Left C(32) C(31) D(49) C(31) D(49)

LT(R) C(32) C(31) D(50) C(31) D(50)
Right E(58) E(60) D(49) E(61) D(50)

B(19) B(19) C(23) B(20) C(23)
Thru C(35) B(20) C(28) C(20) C(31)
Right A(4) A(3) A(2) A(3) A(2)
Left D(48) D(37) D(52) D(37) D(53)
Thru C(21) B(18) B(15) B(18) B(15)
Left C(32) C(33) C(32) C(33) C(32)

Right C(23) C(25) C(28) C(26) C(28)
C(28) C(21) C(25) C(21) C(26)

Left D(53) C(24) C(25) C(24) C(25)
Thru A(2) A(6) B(15) A(6) B(15)

WB Thru/Right B(19) B(17) C(20) B(17) C(20)
Left F(102) F(104) F(104) F(106) F(106)

Right F(85) F(88) F(102) F(90) F(103)
C(29) C(26) C(32) C(27) C(32)

EB Thru/Right A(8) A(5) A(8) A(5) A(8)
Left D(46) D(54) D(54) D(54) D(54)

Thru/Right A(3) A(3) A(4) A(3) A(4)
Left/Thru D(48) D(51) D(51) D(51) D(51)

Right D(42) D(42) D(42) D(42) D(42)
SB LTR D(42) D(43) D(43) D(43) D(43)

A(8) A(7) A(8) A(7) A(8)
EB R b(10) b(10) b(13) b(10) b(13)
NB L a(9) a(9) a(10) a(9) b(10)
EB LTR C(31) C(31) C(31) C(31) C(31)
WB LTR C(32) C(32) C(32) C(32) C(32)
NB LTR B(17) B(17) B(18) B(17) B(18)
SB LTR A(3) A(3) A(3) A(3) A(3)

B(11) B(11) B(12) B(11) B(12)

WB

EB

Table 3. Saturday Peak Hour Level of Service Comparison

West Chester Pike & New Ardmore (3)

EB

West Chester Pike & Langford (6)
WB

NB

Overall

NB

West Chester Pike & N Lawrence Rd (2)

EB

SB

Overall

West Chester Pike & S Lawrence Rd (18)

EB

NB

Overall

WB

Overall

Overall

West Chester Pike & I-476 NB Ramps (15)
NB

Overall

EB

West Chester Pike & I-476 SB Ramps (10)
SB

ORA   12/23/10

S Lawrence Road & Sussex Blvd (#)

Overall

West Chester Pike & Old West Chester 
Pike (26)

Overall

WB

NB

Note: All analyses used revised timing and PHF by movement.

S Lawrence Road & Langford Run Rd (#)



L 180 15 24 15 24 15 24 15 24 15 24
TTR 360 462 372 479 372 464 380 487 380 473

L 145 20 35 27 45 25 39 27 45 25 39
TTR 257 537 47 104 200 253 47 118 203 257
LT 30 53 30 53 31 56 30 53 31 56
R 0 37 0 36 0 38 0 36 0 38

SB LTR 103 150 103 148 104 #169 103 148 104 #169
TTT 354 416 360 420
R 53 m73 53 m71
L 450 106 144 106 146

TT 44 62 46 64
LL 48 77 48 77
R 92 146 92 146

EB TTT 306 368 129 204 379 491 133 208 384 498
WB TT 195 m177 77 m175 43 m160 84 m191 54 156

LL 242 281 248 288 243 284 406 m0 245 288
T(R) 180 2 2 2 2 104 137 250 288 104 138

L 510 192 #419 ~346 #460 373 #506 ~351 #466 378 #516
TTT 206 228 152 268 201 269 158 272 213 278

WB TT 323 m231 338 m249 ~455 m367 352 m254 ~463 m348
L 520 57 95 57 100 117 167 57 100 118 170

LT(R) 520 58 26 58 28 119 34 58 28 125 36
R 174 213 183 232 111 148 186 236 111 150

TTT 600 354 408 124 198 262 249 125 205 253 243
R 229 350 50 m65 109 65 50 m66 93 95
LL 460* 111 m121 120 m117 136 m125 118 m112 137 m127
TT ~1051 m#912 ~1005 m#971 ~1001 m#471 ~1006 m#946 ~1082 m#536
LL 191 239 200 #262 172 #226 211 #266 175 #237
R 200 204 296 221 316 229 330 226 322 233 336
LL 460* 187 243 200 247 201 255 204 251 203 258
TT 87 184 168 190 179 253 165 198 181 259

WB TTTR 350 465 442 #630 ~487 #698 452 #644 ~512 #712
L 325 37 73 33 65 33 65 33 65 33 65
R ~831 #1006 ~741 #918 ~777 #950 ~752 #931 ~787 #960

EB TTR 298 417 219 290 248 348 214 295 250 355
L 170 44 81 45 85 45 85 45 85 45 85

TTTR 109 160 112 156 125 158 115 159 127 161
LT 15 11 15 11 17 12 15 11 17 12
R 0 9 0 9 0 9 0 9 0 9

SB LTR 7 0 7 0 7 0 7 0 7 0
EB R - 1 - 1 - 17 - 1 - 17
NB L 155 - 1 - 1 - 37 - 1 - 37
EB LTR 46 35 46 35 46 35 46 35 46 35
WB LTR 14 42 14 42 14 42 14 42 14 42
NB LTTR 212 275 218 284 236 305 222 288 239 310
SB LTTR 42 78 43 79 45 84 43 80 46 85

*Average length of dual left turn lanes

~: This indicates that the approach is above capacity and the queue length could be much longer.
#: This indicates that the volume for the 95th percentile cycle exceeds capacity.
m: This indicates that the volume for the 95th percentile queue is metered by an upstream signal.

In many cases, the 95th percentile queue will not be experienced due to upstream metering.
If the upstream intersection is at / near capacity, the 50th percentile queue represents the max. queue experienced.

The queue length reported is the one for the lane with the highest queue in the lane group. ORA  12/23/10

2015 Build 
(move)
Synchro

50th % Q 
length

95th % Q 
length

2020 No Build 
(move)
Synchro

50th % Q 
length

95th % Q 
length

West Chester Pike & N Lawrence Rd (2)

EB

SB

EB

SB

NB

WB

Intersection (Node)

West Chester Pike & S Lawrence Rd 
(18)

EB

NB

WB

EB

EB

West Chester Pike & I-476 NB Ramps 
(15)

NB

West Chester Pike & New Ardmore (3)

Table 4. AM Peak Hour Queue Length
2020 Build 

(move)Existing (move)
2015 No Build 

(move)

Movement storage 
lengthApproach

S Lawrence Rd & Sussex Blvd (#)

WB

NB

West Chester Pike & Langford (6) WB

NB

West Chester Pike & I-476 SB Ramps 
(10)

West Chester Pike & Old West Chester 
Pike (26)

S Lawrence Rd & Langford Run Rd (#)

Synchro
50th % Q 

length
95th % Q 

length

Synchro
50th % Q 

length
95th % Q 

length

Synchro
50th % Q 

length
95th % Q 

length



L 180 95 #188 98 #188 98 #188 98 #188 98 #188
TTR 214 508 193 393 219 447 196 401 223 456

L 145 12 m18 13 m22 13 m22 13 m22 12 m22
TTR 783 843 201 260 385 449 211 270 388 459
LT 57 88 58 99 58 #99 58 #99 58 #99
R 0 6 0 7 0 7 0 7 0 7

SB LTR 46 76 47 80 47 80 47 80 47 80
TTT 380 469 386 475

R 73 64 72 64
L 450 355 m359 350 m356

TT 42 m56 43 m57
LL 114 155 114 155
R 356 467 356 467

EB TTT 353 499 335 252 220 #338 339 254 221 #347
WB TT 111 #178 599 #699 ~673 m713 606 m#704 ~686 m#707

LL 578 #742 580 #745 590 #758 591 #760 602 #772
T(R) 180 2 3 2 2 157 224 2 2 158 225

L 510 314 #427 318 #396 437 m#483 321 #401 440 m#479
TTT 541 574 432 502 478 m596 445 m517 498 m603

WB TT 443 396 414 #486 ~461 #558 420 #495 ~469 #563
L 520 84 141 85 142 231 331 86 144 232 333

LT(R) 520 84 35 85 35 231 74 86 35 234 342
R ~449 #667 ~462 #681 220 323 ~470 #690 222 326

TTT 600 ~896 m#1020 ~847 m#893 ~882 #961 ~863 m#908 ~899 #978
R 390 m462 158 m151 99 103 157 m152 99 104
LL 460* 226 m#248 194 m216 ~265 m#261 193 m215 ~269 m#260
TT 570 m753 665 m742 728 m730 680 m751 739 m726
LL 115 130 120 147 85 112 121 148 87 114
R 200 236 301 228 329 248 361 231 334 252 366
LL 460* 456 m414 183 m160 360 m352 169 m161 371 m356
TT 156 m151 87 m78 66 m53 95 m77 74 m54

WB TTTR 483 m#624 516 557 581 #635 528 563 590 #646
L 325 103 139 105 141 105 141 106 141 106 141
R 592 #818 612 #901 ~765 #1014 618 #919 ~782 #1032

EB TTR 386 #996 137 #328 ~166 #1098 139 #963 ~171 #1117
L 170 60 96 63 #129 63 #129 63 #129 63 #129

TTTR 112 131 129 150 140 163 131 153 142 164
LT 134 52 132 51 135 52 133 52 135 52
R 27 58 35 66 40 73 36 56 40 73

SB LTR 5 4 5 4 5 4 5 4 5 4
EB R - 1 - 1 - 65 - 1 - 66
NB L - 1 - 1 - 38 - 1 - 39
EB LTR 106 39 106 39 106 39 106 39 106 39
WB LTR 22 23 22 23 22 23 22 23 22 23
NB LTTR 120 168 113 160 135 188 114 162 137 191
SB LTTR 163 #244 163 243 187 #345 165 246 190 #355

*Average length of dual left turn lanes

~: This indicates that the approach is above capacity and the queue length could be much longer.
#: This indicates that the volume for the 95th percentile cycle exceeds capacity.
m: This indicates that the volume for the 95th percentile queue is metered by an upstream signal.

In many cases, the 95th percentile queue will not be experienced due to upstream metering.
If the upstream intersection is at / near capacity, the 50th percentile queue represents the max. queue experienced.

The queue length reported is the one for the lane with the highest queue in the lane group. ORA  12/23/10

Synchro
50th % Q 

length
95th % Q 

length

Synchro
50th % Q 

length
95th % Q 

length

Synchro
50th % Q 

length
95th % Q 

length

S Lawrence Rd & Langford Run Rd (#)

EB

NB

WB

EB

Movement 50th % Q 
length

95th % Q 
length

ApproachIntersection (Node)
SynchroSynchro

50th % Q 
length

95th % Q 
length

S Lawrence Rd & Sussex Blvd (#)

WB

NB

West Chester Pike & Langford (6) WB

NB

West Chester Pike & I-476 SB Ramps 
(10)

SB

West Chester Pike & Old West Chester 
Pike (26)

West Chester Pike & S Lawrence Rd (18)

storage 
length

Table 5. PM Peak Hour Queue Length
2020 Build 

(move)Existing (move)
2015 No Build 

(move)
2015 Build 

(move)
2020 No Build 

(move)

West Chester Pike & N Lawrence Rd (2)

EB

SB

EB

EB

West Chester Pike & I-476 NB Ramps 
(15)

NB

West Chester Pike & New Ardmore (3)

WB

NB



L 180 7 17 7 16 7 16 7 16 7 16
TTR 242 303 249 312 293 365 253 317 297 371

L 145 38 71 51 78 45 74 51 78 45 74
TTR 281 448 87 102 32 166 88 103 37 168
LT 9 8 9 8 9 8 9 8 9 8
R 0 24 0 24 0 24 0 24 0 24

SB LTR 62 81 62 83 62 83 62 83 62 83
TTT ~254 #378 ~291 #385

R 88 154 88 156
L 450 322 445 321 447

TT 44 26 55 27
LL 95 139 95 139
R 203 306 203 306

EB TTT 209 275 94 113 113 m134 95 114 113 m132
WB TT 69 81 15 27 54 74 15 27 71 95

LL 236 274 240 276 235 267 242 278 238 271
T(R) 180 2 3 2 2 117 133 2 2 118 134

L 510 133 182 136 187 212 269 136 186 214 270
TTT 22 26 222 206 203 234 228 210 213 238

WB TT 171 223 208 264 318 371 208 265 321 374
L 520 49 90 50 91 145 214 51 92 146 216

LT(R) 520 50 25 50 25 132 42 51 25 135 45
R 195 #344 203 #359 123 204 207 #367 126 208

TTT 600 448 #564 422 #540 ~221 #614 427 #552 ~228 #642
R 20 m29 14 m17 8 15 14 m17 15 20
LL 460* 145 m170 144 m138 135 m#186 145 m140 137 m#200
TT 396 m562 500 m548 665 m208 505 m553 675 m191
LL 73 104 81 114 51 78 82 115 52 79
R 200 215 284 234 317 214 312 237 321 216 315
LL 460* 217 m235 146 m132 242 m253 149 m129 247 m253
TT 37 66 427 561 534 m543 432 566 541 m542

WB TTTR 279 374 267 360 340 454 272 367 345 461
L 325 65 #165 65 #166 65 #166 66 #169 66 #169
R ~478 #622 ~492 #637 ~553 #702 ~498 #643 ~559 #709

EB TTR 107 m234 77 m101 127 126 78 m102 127 m126
L 170 39 65 40 70 40 70 40 70 40 70

TTTR 86 131 89 117 110 145 90 119 112 146
LT 42 21 42 22 42 22 42 22 42 22
R 0 28 0 29 0 29 0 29 0 29

SB LTR 7 6 7 6 7 6 7 6 7 6
EB R - 1 - 0 - 37 - 0 - 37
NB L - 0 - 0 - 24 - 0 - 24
EB LTR 5 3 5 3 5 3 5 3 5 3
WB LTR 12 14 12 14 12 14 12 14 12 14
NB LTTR 82 120 85 123 108 153 86 124 110 155
SB LTTR 32 60 33 61 41 74 33 62 41 74

*Average length of dual left turn lanes

~: This indicates that the approach is above capacity and the queue length could be much longer.
#: This indicates that the volume for the 95th percentile cycle exceeds capacity.
m: This indicates that the volume for the 95th percentile queue is metered by an upstream signal.

In many cases, the 95th percentile queue will not be experienced due to upstream metering.
If the upstream intersection is at / near capacity, the 50th percentile queue represents the max. queue experienced.

The queue length reported is the one for the lane with the highest queue in the lane group. ORA  12/23/10

Synchro
50th % Q 

length
95th % Q 

length

2020 No Build 
(move)
Synchro

50th % Q 
length

95th % Q 
length

Synchro
50th % Q 

length
95th % Q 

length

West Chester Pike & New Ardmore (3)

ApproachIntersection (Node)

WB

EB

West Chester Pike & I-476 NB Ramps 
(15)

EB

Synchro
50th % Q 

length
95th % Q 

length

SB

NB

Movement

Table 6. Saturday Peak Hour Queue Length

2020 Build 
(move)Existing (move)

2015 No Build 
(move)

2015 Build 
(move)

NB

EB

storage 
length

West Chester Pike & N Lawrence Rd (2)

EB

SB

West Chester Pike & S Lawrence Rd 
(18)

EB

NB

S Lawrence Rd & Sussex Blvd (#)

WB

NB

West Chester Pike & Langford (6) WB

NB

West Chester Pike & I-476 SB Ramps 
(10)

West Chester Pike & Old West Chester 
Pike (26)

S Lawrence Rd & Langford Run Rd (#)

WB

Synchro
50th % Q 

length
95th % Q 

length
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MEETING MINUTES 

Revised March 4, 2011 
 
MEETING DATE:    February 15, 2011 
 
LOCATION:    PennDOT Engineering District 6‐0 

  7000 Geerdes Boulevard 
  King of Prussia, PA 19140 

 
RE:        HOP Application No. PRE689 
       Marple Associates Site 

    Traffic Log No. D09‐039XP 
   SR0003 (West Chester Pike) 
   Marple Township, Delaware County 
   Transportation Impact Study Review Comments 

 
ATTENDEES:   
 
Fran Hanney, PennDOT      fhanney@state.pa.us      (610) 205‐6560 
Susan Lapenta, PennDOT    slapenta@state.pa.us      (610) 205‐8595 
Andrew Hartline, PennDOT    ahartline@state.pa.us      (610) 205‐6551 
Ashwin Patel, PennDOT     ashpatel@state.pa.us      (610)205‐6567 
Paul Lutz, PennDOT      plutz@state.pa.us                 (610)205‐6565 
Al Federico, McCormick Taylor    apfederico@mtmail.biz      (610) 640‐3500 
Anthony Hamaday, Marple Township  ahamaday@marpletwp.com    (610) 356‐4040 
Joe Mastronardo, Pennoni    jmastronardo@pennoni.com    (215) 222‐3000 
Lori Hanlon‐Widdop, Haverford Twp    lwiddop@haverfordtownship.org  (610) 446‐1000 x250 
Richard Dougherty, Haverford Twp    rdougherty@haverfordtownship.org  (610) 446‐1000 
Michael Schneider, Pennoni        mschneider@pennoni.com    (215) 300‐8939 
Scott Silberman, PREIT      silberms@preit.com                    (610) 416‐0472 
H. Richard Orth, ORA      rorth@orth‐rodgers.com    (609) 530‐0888 
Adrienne Eiss, ORA      aeiss@orth‐rodgers.com    (610) 407‐9700 
 
 

 

A meeting was held at the office of the Traffic Unit of PennDOT, Engineering District 6‐0, on Tuesday, 
February  15,  2011  to  review/discuss  PennDOT  comments  that  still  need  resolution  relative  to  the 
above‐referenced  application.    Previously,  a  Traffic  Impact  Study  dated  October  14,  2011  was 
submitted for review;  PennDOT responded with comment letter dated November 29, 2010; a written 
response to comments was returned by Orth‐Rodgers dated December 23, 2010.   
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Northbound I‐476 Off‐Ramp 

1. The proposed restriping of the northbound I‐476 off‐ramp for a double right turn has a 
conflict with the eastern pedestrian crosswalk across West Chester Pike.  There are few 
if any pedestrian crossings here.   Paul Lutz suggested the conflict can be addressed by 
creating a pedestrian circulation plan where pedestrians use only the north side to walk 
along West Chester Pike between the new driveway access signal and North Lawrence 
Road. 

2. The proposed double  right  turn on  the northbound  I‐476 off‐ramp must be  analyzed 
without right‐turn‐on‐red. 

3. In  order  to  provide  a  double  right  on  the  northbound  I‐476  off‐ramp, may  need  to 
provide advance destination  signing on  the  ramp  to prevent a weave problem due  to 
the close intersection spacing. 

4. Al  Federico  commented  that  PM  delay  on  the  northbound  off‐ramp  increased 
significantly. However, this is just the delay for left turns.  The delay for the heavy right 
turn  is cut  in half by allowing  it  to share  the center  ramp  lane.   The overall approach 
delay and queue  is reduced.  

5. ORA should examine this ramp again using a single right turn lane; provide the right turn 
queue  in SimTraffic and  in Synchro and compare with the proposed double right.     The 
ramp cannot be allowed to back up to the main line. 

Northbound I‐476 On‐Ramp 

6. Traffic on this ramp has a free entry to I‐476.  However drivers seem to expect to have 
to merge  into mainline  traffic, and  they  slow down.   Due  to  the extremely high  ramp 
volume,  this  causes  a  backup  all  the  way  down  the  ramp  to  West  Chester  Pike.   
Suggestions for improvements include signs, e.g.  MAINTAIN SPEED, STAY IN LANE,  and 
addition of  lane delineators.   Fran said the Department will perform  improvements for 
the ramp and they can be done now.  

7. The high demand for this on‐ramp causes backups in the westbound right lane of West 
Chester  Pike  that  extend  east  past  North  Lawrence  Road.    Some  drivers  bypass  the 
queue  by  continuing  to  the  traffic  signal  at  the  northbound  off‐ramp/eastbound  left 
turn,  and turning right at the signal.   

8. Ashwin  proposed  an  alternative  intersection  design,  i.e.  eliminate  the  slip  ramp  and 
redesign  the  area  to  create  a  signalized westbound  double  right  turn  into  the  ramp.  
ORA will analyze this alternative. 

 



Meeting Minutes – Rev. March 4, 2011 
HOP Appl. No. PRE689 – SR 0003 (West Chester Pike) 
Meeting Date February 15, 2011 
Page 3 of 5 
 
 

 
 

Southbound I‐476 Off‐Ramp 

9. The  question was  raised whether  directional  signing  is  needed  on  the  ramp  for  the 
double  right  turn,  i.e.  to direct  the  far  right  lane  to West Chester Pike WEST and  the 
inner right lane to Langford Run Road.   Adrienne responded that the second right turn 
lane  was  added  at  the  request  of Marple  Township’s  former  traffic  engineer.    The 
second right turn  lane isn’t needed for capacity reasons because the ramp gets so much 
signal green time for the left turn. 

10. ORA will reanalyze the ramp as a single right turn lane and provide queue simulation.  

11. Fran asked whether the existing slip ramp might be retained for traffic heading west on 
West Chester Pike.  However, Marple Township is in favor of bringing all ramp traffic to 
the signal. The slip ramp has been a safety concern for Marple Township because of the 
proximity  of Mather  Lane,  a  residential  street.   Drivers  exit  the  off‐ramp  at  highway 
speed  and  are  looking  behind  to merge  into West  Chester  Pike  traffic, while  drivers 
ahead may be slowing down to turn right into Mather Lane. 

North Lawrence Road 

12. The southbound  right  turn  to westbound West Chester Pike  is extremely high volume 
and has an existing poor peak hour  level of service.   There  is already a separate  right 
turn  lane  and  a  right  turn  signal  overlap.  There  is  no  feasible  physical  widening  to 
increase  capacity.    Part  of  the  volume  stems  from  traffic  destined  to  the  I‐476 
northbound  on‐ramp.    There  is  no  potential  new  road  connection  to  the  ramp  from 
North  Lawrence Road.    Lori Hanlon‐Widdop noted  that Darby Creek Road has grades 
and winding alignment that are not suitable for a collector road. 

Bike Lanes 

13. The Department  is working on a plan to provide bike  lanes on West Chester Pike.   The 
concept for how to do this is not yet completed. 

Signal System 

14. Presently there are two separate  interconnected signal systems on West Chester Pike, 
one  in Haverford and one  in Marple.   The  fiber  in each Township was  installed 5 – 6 
years ago under a Department project. The controllers are Econolite.  

15. Paul Lutz would like to see one master controller rather than two systems synchronized 
by GPS.  Explain to the Townships their maintenance responsibilities. No timing changes 
without the consent of both municipalities.  
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16. Paul wants a current inventory of all signal equipment. 

17. If  the  signals  were  combined  into  a  single  system  with  the  master  in  Haverford 
Township, Marple Township would need to be provided with a copy of the Aries system 
software so they could monitor the Marple signals.  

18. Representatives of both Marple Township and Haverford Township said that they could 
work out an agreement regarding operation and maintenance of a shared system.   

19. An alternative  to  connecting  the  two  systems with a  single master  is  to  install Traffic 
Adaptive Control at all the signals from Old West Chester Pike to new Ardmore Avenue. 

20. The cost of Traffic Adaptive Control is approximately $30,000 per intersection. 

21. A Traffic Adaptive System could qualify as an Alternative Transportation plan  (ATP)  in 
the event that level of service deficiencies cannot be addressed by other improvements.   
An ATP keeps the developer out of the position of needing a Waiver for Level of Service. 

 

ACTION ITEMS 

1. Department  will  place  signs  on  I‐476  northbound  on‐ramp  to  keep  ramp  drivers 
accelerating as they enter the main line. 

2. ORA will conduct inventory of West Chester Pike signal equipment, with assistance from 
the Townships 

3. ORA will re‐analyze the I‐476 southbound off‐ramp with a single right turn lane. 

4. ORA will re‐analyze I‐476 northbound on‐off ramp intersection with 

• Westbound  West  Chester  Pike  signalized  double  right  turn  into  on‐ramp  and 
removal  of the existing slip ramp 

• Northbound  off‐ramp  alternatives:  double  right  turn with   No  Turn  on  Red,    or, 
single right turn 

The intersection alternatives analyses will include SimTraffic queue simulation. 

5. ORA will perform physical  feasibility assessment of modifying  I‐476 northbound  ramp 
intersection for double right turn into on‐ramp 
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If  the  modifications  to  the  I‐476  northbound  ramp  intersection  are  feasible  and  provide 
acceptable levels of service and queuing, then the two signal systems on West Chester Pike shall 
be physically hard wired and connected in the traditional manner with a single master.   If not, 
provide an Alternative Transportation Plan consisting of Traffic Adaptive Control of the signals 
between Old West Chester Pike and New Ardmore Avenue. 

 

The minutes  initially  sent  out  on  February  21,  2010  have  been  revised  in  accordance  with 
comments received from attendees and accurately reflect the meeting as described. 

Very Truly Yours, 
 
ORTH‐RODGERS & ASSOCIATES, INC. 
 
 
 
 
ADRIENNE EISS, PTP 
Senior Project Manager 
 
 
cc:  Attendees 
  Claude DeBotton 
  Paul DeBotton 
  James Balk 

File 
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       April 1, 2011 
Mr. Francis J. Hanney 
District Traffic Services Manager 
PennDOT, Engineering District 6-0 
7000 Geerdes Boulevard 
King of Prussia, PA  19406-1525 
       
      RE: HOP Application No. pre689 

 Traffic Log No. D09-039XR 
 Marple Associates Site 
 Delaware County, Marple Township 

 
Dear Fran, 
 
This letter is to address questions and comments concerning proposed travel lanes at I-
476 ramp intersections received at the February 15, 2011 meeting at the District 6-0 
office attended by representatives of PennDOT, Marple Township and Haverford 
Township. 
 
The comments addressed below are listed in the minutes dated March 4, 2011 under  #2, 
5, 8, and 10.  Each comment is numbered as in the meeting minutes, and is followed by 
the response.    
 
2. The proposed double right turn on the northbound I-476 off-ramp must be analyzed 
without right-turn-on-red. 
 
In our previous submissions, the “right-turn-on-red” (RTOR) option for the proposed 
northbound I-476 off-ramp double right turn was unchecked in the Synchro files for the 
evening peak hour conditions with the proposed development.  This means the “evening 
build scenarios” have already been analyzed in Synchro without RTOR on the 
northbound I-476 off-ramp. 
 
The RTOR was permitted in the previous analyses in the “Build” scenarios during 
morning and Saturday peak hours.  The analyses for these two peak hours in Year 2020 
were re-conducted without RTOR.  The LOS and queue lengths are summarized and 
compared with the previous analysis results in the attached Table 1.  It can be seen that 
results from the analysis for morning and Saturday peak hours without the northbound 
off-ramp RTOR are very similar to those with RTOR allowed conducted and submitted 
previously.  The overall intersection level of service and delay are virtually the same and 
remain acceptable.  Similar results are shown for the queue lengths as well.  Without 
RTOR, the northbound off-ramp right turn queue lengths are only a little bit longer with 
the differential of no more than a car’s length (25 feet). 
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5. ORA should examine this ramp (the northbound I-476 off-ramp) again using a single 
right turn lane; provide the right turn queue in SimTraffic and in Synchro and compare 
with the proposed double right.  The ramp cannot be allowed to back up to the main line. 
 
Among the three peak hours, the evening peak hour in Year 2020 with the proposed 
development has the highest turning volume and thus produces the longest queue length 
in Synchro on the I-476 off-ramp northbound right turn movements.  Therefore, the 
analysis of a single right turn lane vs. the proposed double right turn at this intersection 
was conducted only during the critical evening peak hour in both Synchro and SimTraffic.   
The SimTraffic results for each scenario were the average results from five simulation 
runs with different random seed numbers.   
 
Unlike under the conditions with double right turn lanes, right-turn-on-red is permitted 
under the condition of a single right turn lane.  The intersection signal timing / offset was 
also optimized in Synchro accordingly under the single right turn lane condition but the 
changes are minimal.  
 
The Synchro and SimTraffic results comparison between the proposed double right turn 
lanes and a single right turn lane at the I-476 northbound off-ramp are summarized in 
Table 2.  With a single right turn lane, it can be seen that the right turn from the off-ramp 
will operate at LOS ‘F’ with or without the proposed development.  The average delay 
expected for the northbound right turn will be more than three minutes with the proposed 
development and almost two minutes without the proposed development.  The overall 
intersection delay with the proposed development and a single northbound off-ramp right 
turn is more than 10 seconds longer than without the proposed development.  With the 
proposed double right turn and the development, the delay of the off-ramp center lane 
increases while the right lane decreases.  The approach delay and the overall intersection 
delay are reduced when compared to the ‘No Build’ conditions without the proposed 
development. 
 
The queue lengths of the off-ramp right turn were compared between single and double 
right turn lanes scenarios, using Year 2020 ‘Build’ conditions with the proposed 
development.  The striped left and center lanes on the ramp both have a storage length of 
about 520 feet.  The ramp length from the signal stop line to the striped gore on the I-476 
northbound main line is about 1,100 feet.  The results from SimTraffic simulation runs 
show that during the 2020 evening peak hour the maximum right turn queue length with a 
single right turn is more than 900 feet, almost three times longer than the maximum 
queue length with the proposed double right turn.  The maximum back of the single right 
turn queue reaches past the end of the grass gore island but does not extend onto the I-
476 northbound main line.   
 
We understand that provisions for pedestrians will need to be made if the ramp is 
changed to a double right turn.  As proposed by Paul Lutz at the February 15 meeting, the 
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provision for east-west pedestrian movements along West Chester Pike could all be on 
the north side. 
 
Regarding the potential need for signing on the ramp if a double right turn is permitted,  
we would propose instead that a dotted line lead the center lane right turn onto eastbound 
West Chester Pike  in third lane from the curb.  The rightmost ramp lane could then turn 
either into a through lane or the right turn lane for South Lawrence Road.    A side 
mounted sign on the ramp could indicate  “South Lawrence Road USE RIGHT LANE”. 
 
The double right turn on the ramp was proposed in order to meet overall Level of Service 
requirements for comparison of PM Build vs. No Build conditions at the signalized 
intersection.  The potential addition of a westbound double right turn into the on-ramp 
(see next section) would add delay to this intersection in any event. If the Department 
prefers that the northbound off-ramp maintain a single right turn lane, we would concur 
as long as the Marple Associates development and the proposed road improvements can 
be approved.   
 
 
8. (Regarding access to the northbound I-476 on-ramp): Ashwin proposed an alternative 
intersection design, i.e. eliminate the slip ramp and redesign the area to create a 
signalized westbound double right turn into the ramp.  ORA will analyze this alternative. 
 
The objective of this proposed alternative is to relieve conflicts resulting from the heavy 
volume trying to enter this slip ramp located just past the South Lawrence Road signal, 
and to achieve better flow through the South Lawrence intersection.  We have analyzed 
this alternative and believe that it is feasible and provides a measure of improvement over 
existing conditions, as summarized in Table 3.  A concept plan is attached.   
 
Currently, during the AM peak hour West Chester Pike feeds a total of 2,000 vehicles 
onto I-476 northbound: 400 turning left from eastbound West Chester Pike and 1,600 
through the westbound slip ramp.  Of the 1,600 westbound vehicles, 400 have turned left 
from South Lawrence Road and 1,200 are from West Chester Pike. 
 
Figure 1 tracks the movements from the various approaches to the on-ramp, and 
illustrates the differences in Year 2020 volume with development between the AM and 
PM peak hours. The AM is clearly the critical hour; therefore the traffic analysis was 
performed for the AM peak hour. 
 
The access to the slip ramp is located just west of South Lawrence Road intersection 
signal.  Therefore, to be able to enter the ramp, westbound West Chester Pike traffic 
should be in the right lane approaching the South Lawrence Road signal.  The westbound 
rightmost through lane approaching the intersection is taken up by the traffic heading to 
the slip ramp and a long queue is formed.  Some aggressive drivers who want to get to 
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the slip ramp but do not want to wait in the queue are using the second through lane to 
get to the South Lawrence intersection and then try to merge back into the right lane right 
before they pass the signal.  These aggressive last-minute lane change behaviors not only 
slow down the traffic movement on the already congested right lane but also literally 
block the other 1,300 westbound vehicles in the second through lane.  The resultant 
queue spills passes several upstream signalized intersections including North Lawrence 
Road and Old West Chester Pike.  A considerable number of other drivers travel straight 
in the second through lane and then switch to the rightmost lane and make an illegal right 
turn into the I-476 northbound on-ramp at the ramp signal. 
 
The concept plan ORA developed based on Ashwin’s suggestion provides channelized 
westbound dual right turn lanes at the intersection of I-476 northbound ramps.  It is 
expected the dual right turn lanes will increase the throughput at South Lawrence Road 
for the congested right through lane.  The additional distance between South Lawrence 
Road and the ramp entry point allows for a merge section in which vehicles in the second 
through lane at the South Lawrence Road intersection will find it easier to move over to 
get to the right turn lane without stopping and blocking through traffic in that lane.   
 
Bringing the right turn entry closer to the ramp signal will also enable a safer pedestrian 
path along the north side of West Chester Pike, since the right turn can be signal- 
controlled upon pedestrian actuation.   
 
Other than stopping for the crossing pedestrians, the westbound right turn lanes would 
operate as free flow (right turn signal arrow).  This requires separate receiving lanes in 
the northbound on-ramp. With two receiving lanes for the dual right turn and the 
receiving lane for the eastbound left turn from West Chester Pike (also used by any 
northbound off-ramp traffic that goes straight to the on-ramp), the signalized intersection 
has three lanes departing towards I-476 northbound.  These three lanes eventually will be 
tapered down into one free-on lane onto I-476 northbound. 
 
The concept plan was evaluated in Synchro under the Year 2020 morning peak hour 
traffic conditions with the proposed Marple development.  For comparison purposes, the 
existing slip ramp configuration and an alternative with single free right turn lane at the 
intersection were also analyzed.  The three Synchro models are: 

• Existing slip ramp configuration  
• Single free right turn at the intersection of I-476 northbound ramps 
• Dual signalized right turn at the intersection of I-476 northbound ramps – right 

turn arrow on all phases except actuated pedestrian crossing.  
 
These three models cover West Chester Pike from New Ardmore Avenue to Old West 
Chester Pike and they share the same volumes and signal timings.  The lane change 
settings in these models have been modified for the westbound direction approaching the 
I-476 northbound ramps so that the vehicles will be getting into their destination lanes 
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later and closer to their next turns.  This is to mimic the driving behavior described above.  
Five one-hour-long simulation runs were conducted for each of these three models in 
SimTraffic.  The SimTraffic output of the average results of travel times and queue 
lengths are attached.  The results of the affected westbound sections and intersections 
along West Chester Pike are summarized in Table 3.   
 
The results show that both the relocated single free right turn and the dual right turn result 
in a significant improvement in overall travel time in the westbound direction going from 
the eastern end of the model to the intersection of I-476 Northbound Ramps.  Removal of 
the existing westbound traffic clogging at the intersection of South Lawrence Road 
improves the throughput of the congested intersection of North Lawrence Road even 
though North Lawrence is still one of the bottlenecks for the westbound traffic 
progression along West Chester Pike.     
 
At North Lawrence Road during the morning peak hour, the westbound approach is only 
receiving 34 seconds green band if the opposing eastbound double left turn maxes 
out.  However, at the upstream intersection of Old West Chester Pike, the westbound 
green band is at least 79 seconds.  Therefore the westbound approach between North 
Lawrence Road and Old West Chester Pike fills up every cycle and the queue spills 
further east past the Old West Chester Pike.  The existing clogging of westbound traffic 
progression at the intersection of South Lawrence Road further deteriorates the capacity 
of the upstream intersection of North Lawrence Road.  Both ramp access improvement 
alternatives restore some throughput of the North Lawrence Road intersection and the 
length of queue spilling past Old West Chester Pike is much shorter. 
 
Among the two alternatives, the dual right turn offers an extra lane capacity to 
accommodate the 1,600 right turn vehicles better than a single right.  With a single right, 
it is still expected that the traffic flow in the right turn lane will be occasionally slowed 
down and interrupted when vehicles in the right through lane are trying to merge over.  
This is similar to the clogging that occurs at the intersection of South Lawrence Road 
under the existing conditions but not as bad.  Still, its effect is shown in the longer travel 
time and queue length in the westbound direction.  The free dual right turn design 
provides extra capacity and offers better performance.  This is the alternative we are 
recommending. 
 
In the PM peak hour, westbound West Chester Pike at South Lawrence Road carries 
twice as many through vehicles as vehicles destined to I-476 north.  Therefore, it is 
expected that some vehicles in the rightmost lane will be through vehicles heading further 
west. It can also be expected that all vehicles destined to the ramp will be in the rightmost 
lane at the South Lawrence Road signal,  so there should be no issue with weaving across 
through traffic to get to the right turn lanes.  At the ramp signal, the dual right turn lane 
will have excess capacity in the PM. 
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The aerial photo plan attached at the end of this letter illustrates the physical layout of the 
concept. The on-ramp merge design was referenced to AASHTO Green Book (Fourth 
Edition, 2001).  The criteria illustrated in Exhibit 10-69. Typical Single-Lane Entrance 
Ramps were used.  A tapered design was applied to merge the on-ramp traffic from West 
Chester Pike eastbound into the dual right turn from West Chester Pike westbound and a 
parallel design was applied to merge the two lanes into one before it gets on I-476.  The 
design parameters with the volumes were examined in HCS+ Ramp Analysis and the 
results show that both merge sections should operate within capacity.  In the second 
merge where two lanes merge into one, we have shown the second right turn lane 
merging right.  This is intended to encourage westbound West Chester Pike traffic in the 
right lane at South Lawrence Road to move over to the far right turn lane (moving two 
lanes to the right), from which they can remain in the same lane all the way to I-476. 
When the right through lane at South Lawrence Road moves over to the far right turn 
lane, it is easier for traffic in the second through lane at South Lawrence Road to cross 
into a right turn lane.  
 
The inside radius of the right turn lane as shown on the plan is 130’.  The distance 
between the beginning of the right turn lane and the right turn stop line at the I-476 ramp 
signal is approximately 450 feet.  The distance between the stop line at South Lawrence 
Road and the gore for the ramp entry is improved from the existing 250 feet to 
approximately 580 feet. 
 
 
10. ORA will reanalyze the ramp (I-476 southbound off-ramp) as a single right turn lane 
and provide queue simulation. 
 
The critical period for the I-476 southbound off-ramp intersection is the evening peak 
hour.  Therefore, the analyses on the scenarios with a single right turn lane and with the 
proposed double right turn lane were conducted with the 2020 evening peak hour traffic 
volume under the ‘Build’ conditions with the proposed development.  Results from both 
Synchro and SimTraffic simulations are summarized in Table 4. 
 
It can be seen that with a single right turn lane, the off-ramp right turns will operate 
acceptably at LOS ‘D’ with 39 seconds average delay.  The additional right turn lane can 
reduce the delay by 16 seconds but it has little impact on the overall intersection delay.  
The dominant movement on the off-ramp is the left turn movement.  The maximum 
queue length of the single right turn lane is estimated to be at about 500 feet in 
SimTraffic.  The submitted concept plan along West Chester Pike proposes a storage 
length of 800 feet for this right turn movement.  Therefore, the right turn queue should be 
well accommodated.  It is expected that the off-ramp right turn queue will be cleared 
every cycle during most of the day. 
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The disadvantage of a double right turn lane is that the driver needs to decide which of 
the two lanes to use and overhead guide signing is needed.  The double right turn lane 
was proposed by the previous Marple Township traffic engineer;  his stated concern was 
that if the westbound left turn lane into the Marple Associates development was full,  the 
off-ramp right turns could be blocked by a vehicle destined to the development.   Based 
on our analysis, we do not believe that is a valid concern because of the provision of a 
450’ long left turn lane approaching the proposed development.  The Synchro output 
shows that the left turn lane storage is adequate and the SimTraffic simulation runs show 
that the left turn lane clears when the I-476 southbound off-ramp gets a green light due to 
the signal coordination. 
 
Our recommendation is to provide a single right turn lane on the I-476 southbound off-
ramp. 
 
 
Your review of these analyses is requested.  If the conclusions are acceptable, we will 
complete the final Traffic Impact Study report.  The final Traffic Impact Study report will 
document improvements that are to be included on the Highway Occupancy Permit Plan 
submission, at such time as funding is available for the project. 
 
We would be happy to provide printouts of the Synchro and SimTraffic output and/or the 
Synchro electronic files for your review. 
 
      Very truly yours 
      ORTH-RODGERS & ASSOCIATES, INC. 
 
 
      ADRIENNE EISS, PTP  
      Senior Project Manager 
 
cc  w/enclosures:  
 Susan LaPenta 
 Ashwin Patel 
 Paul Lutz 
 Albert Federico 
 H. Richard Orth 
 Claude DeBotton 
 Paul DeBotton 
 Scott Silberman, PREIT 
 Anthony Hamaday, Marple Township  
 Joe Mastronardo, Pennoni   
 Lori Hanlon-Widdop, Haverford Twp    
 Richard Dougherty, Haverford Twp    
 Michael Schneider, Pennoni         



 
Table 1 – LOS and Queue Length for I-476 Northbound Off-ramp Intersection with Double Right and No Turn On Red during Two Peak Hours 

(Note: PM analysis in previous report used NTOR and is unchanged) 
 

 
 
 
 
 
 
 
 
 
 
 
 

 

AM Peak Hour 
2020 No Build 

2020 Build (NB 
TOR) 

2020 Build (NB 
NTOR) 

50th % Q 
length 

95th % Q 
length 

50th % Q 
length 

95th % Q 
length 

50th % Q 
length 

95th % Q 
length 

West Chester 
Pike & I-476 NB 

Ramps (15) 

EB 
L 510 ~351 #466 378 #516 378 #516 

TTT   158 272 213 278 213 278 
WB TT   352 m254 ~463 m348 ~463 m348 

NB 
L 520 57 100 118 170 116 170 

LT(R) 520 58 28 125 36 140 51 

R   186 236 111 150 127 167 
          
          

SAT Peak Hour 
2020 No Build 

2020 Build (NB 
TOR) 

2020 Build (NB 
NTOR) 

50th % Q 
length 

95th % Q 
length 

50th % Q 
length 

95th % Q 
length 

50th % Q 
length 

95th % Q 
length 

West Chester 
Pike & I-476 NB 

Ramps (15) 

EB 
L 510 136 186 214 270 214 270 

TTT   228 210 213 238 240 238 
WB TT   208 265 321 374 325 374 

NB 
L 520 51 92 146 216 144 216 

LT(R) 520 51 25 135 45 145 54 

R   207 #367 126 208 134 #224 

   AM SAT 

   
2020        

No Build 

2020 Build 
(Previous 

Submission)

2020 Build 
(NB 

NTOR) 
2020        

No Build 

2020 Build 
(Previous 

Submission)

2020 Build 
(NB 

NTOR) 

West Chester 
Pike & I-476 
NB Ramps 

(15) 

EB 
Left E(63)  D(40)  D(46)  D(45)  D(47)  D(47) 
Thru A(9)  A(9)  A(10)  B(11)  A(10)  A(10) 

WB Thru E(71)  E(69)  E(69)  B(15)  C(25)  C(26) 

NB 
Left C(32)  D(43)  D(41)  C(31)  D(49)  D(47) 

LT(R) C(32)  D(49)  D(50)  C(31)  D(50)  D(52) 
Right E(60)  D(48)  D(49)  E(61)  D(50)  D(52) 

Overall D(44)  D(40)  D(40)  B(20)  C(23)  C(24) 



 
 

Table 2 – LOS and Queue Length for I-476 Northbound Off-ramp with One Right Turn Lane and Right Turns on Red vs.  
Double Right Turn Lane with No Turn on Red during PM Peak 

 

PM Peak Hour 2020        
No Build 

2020 Build 
(Double 

RT) 
2020 Build 
(Single RT)

West Chester 
Pike & I-476 
NB Ramps 

(15) 

EB 
Left D(55)  D(40)  E(68) 
Thru B(19)  B(14)  B(15) 

WB Thru D(37)  D(49)  D(49) 

NB 
Left C(32)  D(52)  D(36) 

LT(R) C(32)  E(60)  D(36) 
Right F(115)  E(59)  F(191) 

Overall D(36)  C(32)  D(47) 

 

PM Peak Hour - Synchro Results 
Existing 
Storage 
Length 

(ft) 

2020 Build         
(Dual NB R) 

2020 Build         
(Single NB R) 

50th % 
Q length 

95th % 
Q length 

50th % 
Q length 

95th % 
Q length 

West Chester 
Pike & I-476 NB 

Ramps (15) 

EB 
L 510 440 m#479 ~452 m#492 

TTT   498 m603 475 m519 
WB TT   ~469 #563 449 #543 

NB 
L 520 232 333 114 185 

LT(R) 520 234 342 114 185 

R 1,100  222 326 ~545 #767 
        
        

PM Peak Hour - SimTraffic Results 
(Avg. of 5 Simulation Runs) 

Existing 
Storage 
Length 

(ft) 

2020 Build         
(Dual NB R) 

2020 Build         
(Single NB R) 

50th % 
Q length Max. Q 50th % 

Q length Max. Q 

West Chester 
Pike & I-476 NB 

Ramps (15) 

EB 
L 510 375 534 389 535 

TTT   456 744 500 752 
WB TT   473 545 465 548 

NB 
L 520 134 247 96 250 

LT(R) 520 186 312 157 528 

R 1,100  185 307 447 914 

 



 
Table 3 – Travel Time and Queue Length for the Westbound Sections and Intersections along West Chester Pike  

I-476 Northbound On-Ramp Alternatives Analysis 
 

Westbound Travel Time (seconds) along West Chester Pike 
Year 2020 AM Peak Hour w/ Proposed Development 

    
Westbound Segment 
along West Chester 

Pike 
Existing Slip 

Ramp 
Free Single 

Right @ Signal 
Free Double 

Right @ Signal 

East End to Old West 
Chester Pike 214 58 37 

Old West Chester Pike 
to N. Lawrence Road 122 97 82 

N. Lawrence Road to S. 
Lawrence Road 46 34 30 

S. Lawrence Road to I-
476 NB Ramps 31 47 43 

 
Westbound Through Traffic Intersection Queue Lengths (feet) along West Chester Pike 

Year 2020 AM Peak Hour w/ Proposed Development 
       

Intersection along West 
Chester Pike 

Existing Slip Ramp Free Single Right 
@ Signal 

Free Double Right 
@ Signal 

Avg. Q Max. Q Avg. Q Max. Q Avg. Q Max. Q 

Old West Chester Pike 856* 1276* 378 869 207 633 

N. Lawrence Road 616 692 590 681 577 685 

S. Lawrence Road 673 717 408 740 352 652 

I-476 NB Ramps 250 487 444 607 398 597 

Note:  For multi-lane approach, the highest queue lengths occurred were used in the table. 
* Maximum queue extends beyond the length of the link and the actual queue length is longer. 

 



 
Table 4 – LOS and Queue Length for I-476 Southbound Off-ramp with One Right Turn Lane and Right Turns on Red vs.  

Double Right Turn Lane with No Turn on Red during PM Peak 
 

PM Peak Hour 2020        
No Build 

2020 Build 
(Double 

RT) 
2020 Build 
(Single RT)

West 
Chester 
Pike & I-
476 SB 

Ramps (10) 

EB Thru C(22)  C(24)  C(24) 
WB Thru C(32)  D(37)  D(37) 

SB 
Left D(44)  D(47)  D(47) 

Thru/Right B(17)  C(23)  D(39) 
Right    C(22)    

Overall C(33)  C(34)  D(35) 

 

PM Peak Hour - Synchro Results 
Existing 
Storage 
Length 

(ft) 

2020 Build         
(Dual SB R) 

2020 Build         
(Single SB R) 

50th % 
Q length 

95th % 
Q length 

50th % 
Q length 

95th % 
Q length 

West Chester 
Pike & I-476 SB 

Ramps (10) 

EB TTT   221 #347 221 #347 
WB TT   ~686 m#707 ~686 m#707 

SB 
LL   602 #772 602 #772 

T(R) 180 158 52 391 95 

R   153 225 - - 
        
        

PM Peak Hour - SimTraffic Results 
(Avg. of 5 Simulation Runs) 

Existing 
Storage 
Length 

(ft) 

2020 Build         
(Dual SB R) 

2020 Build         
(Single SB R) 

50th % 
Q length Max. Q 50th % 

Q length Max. Q 

West Chester 
Pike & I-476 SB 

Ramps (10) 

EB TTT   195 361 164 300 
WB TT   201 566 187 505 

SB 
LL   514 646 505 633 

T(R) 180 130 270 284 488 

R   126 198 - - 

 



 
Table 1 – LOS and Queue Length for I-476 Northbound Off-ramp Intersection with Double Right and No Turn On Red during Two Peak Hours 

(Note: PM analysis in previous report used NTOR and is unchanged) 
 

 
 
 
 
 
 
 
 
 
 
 
 

 

AM Peak Hour 
2020 No Build 

2020 Build (NB 
TOR) 

2020 Build (NB 
NTOR) 

50th % Q 
length 

95th % Q 
length 

50th % Q 
length 

95th % Q 
length 

50th % Q 
length 

95th % Q 
length 

West Chester 
Pike & I-476 NB 

Ramps (15) 

EB 
L 510 ~351 #466 378 #516 378 #516 

TTT   158 272 213 278 213 278 
WB TT   352 m254 ~463 m348 ~463 m348 

NB 
L 520 57 100 118 170 116 170 

LT(R) 520 58 28 125 36 140 51 

R   186 236 111 150 127 167 
          
          

SAT Peak Hour 
2020 No Build 

2020 Build (NB 
TOR) 

2020 Build (NB 
NTOR) 

50th % Q 
length 

95th % Q 
length 

50th % Q 
length 

95th % Q 
length 

50th % Q 
length 

95th % Q 
length 

West Chester 
Pike & I-476 NB 

Ramps (15) 

EB 
L 510 136 186 214 270 214 270 

TTT   228 210 213 238 240 238 
WB TT   208 265 321 374 325 374 

NB 
L 520 51 92 146 216 144 216 

LT(R) 520 51 25 135 45 145 54 

R   207 #367 126 208 134 #224 

   AM SAT 

   
2020        

No Build 

2020 Build 
(Previous 

Submission)

2020 Build 
(NB 

NTOR) 
2020        

No Build 

2020 Build 
(Previous 

Submission)

2020 Build 
(NB 

NTOR) 

West Chester 
Pike & I-476 
NB Ramps 

(15) 

EB 
Left E(63)  D(40)  D(46)  D(45)  D(47)  D(47) 
Thru A(9)  A(9)  A(10)  B(11)  A(10)  A(10) 

WB Thru E(71)  E(69)  E(69)  B(15)  C(25)  C(26) 

NB 
Left C(32)  D(43)  D(41)  C(31)  D(49)  D(47) 

LT(R) C(32)  D(49)  D(50)  C(31)  D(50)  D(52) 
Right E(60)  D(48)  D(49)  E(61)  D(50)  D(52) 

Overall D(44)  D(40)  D(40)  B(20)  C(23)  C(24) 



 
 

Table 2 – LOS and Queue Length for I-476 Northbound Off-ramp with One Right Turn Lane and Right Turns on Red vs.  
Double Right Turn Lane with No Turn on Red during PM Peak 

 

PM Peak Hour 2020        
No Build 

2020 Build 
(Double 

RT) 
2020 Build 
(Single RT)

West Chester 
Pike & I-476 
NB Ramps 

(15) 

EB 
Left D(55)  D(40)  E(68) 
Thru B(19)  B(14)  B(15) 

WB Thru D(37)  D(49)  D(49) 

NB 
Left C(32)  D(52)  D(36) 

LT(R) C(32)  E(60)  D(36) 
Right F(115)  E(59)  F(191) 

Overall D(36)  C(32)  D(47) 

 

PM Peak Hour - Synchro Results 
Existing 
Storage 
Length 

(ft) 

2020 Build         
(Dual NB R) 

2020 Build         
(Single NB R) 

50th % 
Q length 

95th % 
Q length 

50th % 
Q length 

95th % 
Q length 

West Chester 
Pike & I-476 NB 

Ramps (15) 

EB 
L 510 440 m#479 ~452 m#492 

TTT   498 m603 475 m519 
WB TT   ~469 #563 449 #543 

NB 
L 520 232 333 114 185 

LT(R) 520 234 342 114 185 

R 1,100  222 326 ~545 #767 
        
        

PM Peak Hour - SimTraffic Results 
(Avg. of 5 Simulation Runs) 

Existing 
Storage 
Length 

(ft) 

2020 Build         
(Dual NB R) 

2020 Build         
(Single NB R) 

50th % 
Q length Max. Q 50th % 

Q length Max. Q 

West Chester 
Pike & I-476 NB 

Ramps (15) 

EB 
L 510 375 534 389 535 

TTT   456 744 500 752 
WB TT   473 545 465 548 

NB 
L 520 134 247 96 250 

LT(R) 520 186 312 157 528 

R 1,100  185 307 447 914 

 



 
Table 3 – Travel Time and Queue Length for the Westbound Sections and Intersections along West Chester Pike  

I-476 Northbound On-Ramp Alternatives Analysis 
 

Westbound Travel Time (seconds) along West Chester Pike 
Year 2020 AM Peak Hour w/ Proposed Development 

    
Westbound Segment 
along West Chester 

Pike 
Existing Slip 

Ramp 
Free Single 

Right @ Signal 
Free Double 

Right @ Signal 

East End to Old West 
Chester Pike 214 58 37 

Old West Chester Pike 
to N. Lawrence Road 122 97 82 

N. Lawrence Road to S. 
Lawrence Road 46 34 30 

S. Lawrence Road to I-
476 NB Ramps 31 47 43 

 
Westbound Through Traffic Intersection Queue Lengths (feet) along West Chester Pike 

Year 2020 AM Peak Hour w/ Proposed Development 
       

Intersection along West 
Chester Pike 

Existing Slip Ramp Free Single Right 
@ Signal 

Free Double Right 
@ Signal 

Avg. Q Max. Q Avg. Q Max. Q Avg. Q Max. Q 

Old West Chester Pike 856* 1276* 378 869 207 633 

N. Lawrence Road 616 692 590 681 577 685 

S. Lawrence Road 673 717 408 740 352 652 

I-476 NB Ramps 250 487 444 607 398 597 

Note:  For multi-lane approach, the highest queue lengths occurred were used in the table. 
* Maximum queue extends beyond the length of the link and the actual queue length is longer. 

 



 
Table 4 – LOS and Queue Length for I-476 Southbound Off-ramp with One Right Turn Lane and Right Turns on Red vs.  

Double Right Turn Lane with No Turn on Red during PM Peak 
 

PM Peak Hour 2020        
No Build 

2020 Build 
(Double 

RT) 
2020 Build 
(Single RT)

West 
Chester 
Pike & I-
476 SB 

Ramps (10) 

EB Thru C(22)  C(24)  C(24) 
WB Thru C(32)  D(37)  D(37) 

SB 
Left D(44)  D(47)  D(47) 

Thru/Right B(17)  C(23)  D(39) 
Right    C(22)    

Overall C(33)  C(34)  D(35) 

 

PM Peak Hour - Synchro Results 
Existing 
Storage 
Length 

(ft) 

2020 Build         
(Dual SB R) 

2020 Build         
(Single SB R) 

50th % 
Q length 

95th % 
Q length 

50th % 
Q length 

95th % 
Q length 

West Chester 
Pike & I-476 SB 

Ramps (10) 

EB TTT   221 #347 221 #347 
WB TT   ~686 m#707 ~686 m#707 

SB 
LL   602 #772 602 #772 

T(R) 180 158 52 391 95 

R   153 225 - - 
        
        

PM Peak Hour - SimTraffic Results 
(Avg. of 5 Simulation Runs) 

Existing 
Storage 
Length 

(ft) 

2020 Build         
(Dual SB R) 

2020 Build         
(Single SB R) 

50th % 
Q length Max. Q 50th % 

Q length Max. Q 

West Chester 
Pike & I-476 SB 

Ramps (10) 

EB TTT   195 361 164 300 
WB TT   201 566 187 505 

SB 
LL   514 646 505 633 

T(R) 180 130 270 284 488 

R   126 198 - - 
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Intersection: 2: West Chester Pike & N Lawrence Rd

Movement EB EB EB EB WB WB WB SB SB
Directions Served L L T T T T TR L R
Maximum Queue (ft) 306 314 300 294 703 692 680 394 792
Average Queue (ft) 191 203 130 144 600 616 614 78 766
95th Queue (ft) 270 279 223 229 796 782 771 268 882
Link Distance (ft) 664 664 664 629 629 629 761
Upstream Blk Time (%) 28 38 44 58
Queuing Penalty (veh) 194 260 303 0
Storage Bay Dist (ft) 290 325
Storage Blk Time (%) 0 0 55
Queuing Penalty (veh) 1 1 29

Intersection: 3: West Chester Pike & N New Ardmore Ave

Movement EB EB EB WB WB WB NB NB SB
Directions Served L T TR L T TR LT R LTR
Maximum Queue (ft) 53 291 288 56 236 240 118 83 219
Average Queue (ft) 11 142 147 17 79 96 36 39 109
95th Queue (ft) 37 246 257 46 172 187 86 72 180
Link Distance (ft) 722 722 292 292 415 415 310
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 180 145
Storage Blk Time (%) 2 1
Queuing Penalty (veh) 0 0

Intersection: 6: West Chester Pike & Langford

Movement EB EB EB EB WB WB WB NB NB NB
Directions Served T T T R L T T L L R
Maximum Queue (ft) 296 311 345 120 209 87 94 92 101 192
Average Queue (ft) 188 196 212 35 98 31 37 46 50 87
95th Queue (ft) 294 301 331 86 175 72 78 81 88 161
Link Distance (ft) 280 280 280 280 585 585 754
Upstream Blk Time (%) 1 1 2
Queuing Penalty (veh) 3 4 10
Storage Bay Dist (ft) 450 200 400
Storage Blk Time (%)
Queuing Penalty (veh)
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Intersection: 10: West Chester Pike & I-476 SB Off-Ramp

Movement EB EB EB WB WB SB SB SB SB
Directions Served T T TR T T L L TR R
Maximum Queue (ft) 337 333 381 196 192 360 364 172 171
Average Queue (ft) 175 135 131 33 36 219 228 83 85
95th Queue (ft) 316 273 294 119 120 340 339 135 140
Link Distance (ft) 585 585 585 676 676 574 574 574 574
Upstream Blk Time (%) 0
Queuing Penalty (veh) 0
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 12: I-476 SB Off-Ramp & 

Movement
Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 15: West Chester Pike & I-476 NB

Movement EB EB EB EB WB WB WB NB NB NB
Directions Served L T T T T T TR L LTR R
Maximum Queue (ft) 466 263 282 335 441 487 130 119 180 188
Average Queue (ft) 289 128 154 197 219 250 124 55 100 109
95th Queue (ft) 435 230 254 306 358 421 141 100 154 166
Link Distance (ft) 676 676 676 451 451 1115
Upstream Blk Time (%) 0 0
Queuing Penalty (veh) 1 3
Storage Bay Dist (ft) 510 90 520 520
Storage Blk Time (%) 0 23 19
Queuing Penalty (veh) 1 151 87
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Intersection: 18: West Chester Pike & S Lawrence Rd

Movement EB EB EB EB WB WB WB WB NB NB NB
Directions Served T T T R L L T T L L R
Maximum Queue (ft) 158 158 157 141 279 660 717 712 710 722 250
Average Queue (ft) 104 115 116 51 153 277 656 673 429 574 223
95th Queue (ft) 173 169 168 110 234 602 833 758 929 892 310
Link Distance (ft) 63 63 63 63 664 664 664 688 688
Upstream Blk Time (%) 19 21 24 3 0 12 17 7 21
Queuing Penalty (veh) 96 107 121 16 2 120 162 0 0
Storage Bay Dist (ft) 290 200
Storage Blk Time (%) 0 2 48 11
Queuing Penalty (veh) 0 3 207 25

Intersection: 20: West Chester Pike & 

Movement EB EB EB EB WB WB
Directions Served T T T T T TR
Maximum Queue (ft) 181 182 130 4 12 100
Average Queue (ft) 20 24 13 0 1 5
95th Queue (ft) 91 98 68 3 11 47
Link Distance (ft) 451 451 451 451 63 63
Upstream Blk Time (%) 0 0
Queuing Penalty (veh) 0 4
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 24: West Chester Pike & Mather Avenue

Movement EB SB
Directions Served T R
Maximum Queue (ft) 38 34
Average Queue (ft) 3 11
95th Queue (ft) 23 34
Link Distance (ft) 292 146
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
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Intersection: 26: West Chester Pike & Old West Chester Pike

Movement EB EB WB WB WB WB NB NB SB
Directions Served T TR L T T TR LT R LR
Maximum Queue (ft) 121 154 220 1274 1276 350 86 96 74
Average Queue (ft) 36 49 72 849 856 270 19 28 20
95th Queue (ft) 89 116 197 1728 1727 493 57 70 55
Link Distance (ft) 629 629 1248 1248 599 180
Upstream Blk Time (%) 25 27
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 170 300 70
Storage Blk Time (%) 0 36 36 32 1 1
Queuing Penalty (veh) 1 22 246 210 0 0

Network Summary
Network wide Queuing Penalty: 2391
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Intersection: 2: West Chester Pike & N Lawrence Rd

Movement EB EB EB EB WB WB WB SB SB
Directions Served L L T T T T TR L R
Maximum Queue (ft) 287 293 276 269 652 673 681 334 795
Average Queue (ft) 186 195 123 143 547 580 590 55 774
95th Queue (ft) 271 273 206 218 778 769 759 202 808
Link Distance (ft) 664 664 664 629 629 629 761
Upstream Blk Time (%) 18 25 29 61
Queuing Penalty (veh) 121 168 197 0
Storage Bay Dist (ft) 290 325
Storage Blk Time (%) 0 0 58
Queuing Penalty (veh) 1 1 30

Intersection: 3: West Chester Pike & N New Ardmore Ave

Movement EB EB EB WB WB WB NB NB SB
Directions Served L T TR L T TR LT R LTR
Maximum Queue (ft) 77 336 350 56 212 195 111 74 210
Average Queue (ft) 14 143 149 17 76 92 35 31 103
95th Queue (ft) 56 267 283 43 161 175 80 62 180
Link Distance (ft) 722 722 292 292 415 415 310
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 180 145
Storage Blk Time (%) 0 3 1
Queuing Penalty (veh) 0 0 0

Intersection: 6: West Chester Pike & Langford

Movement EB EB EB EB WB WB WB NB NB NB
Directions Served T T T R L T T L L R
Maximum Queue (ft) 342 335 357 140 218 99 110 90 92 211
Average Queue (ft) 187 197 211 42 94 37 43 46 48 97
95th Queue (ft) 309 311 335 99 176 82 87 84 82 180
Link Distance (ft) 280 280 280 280 585 585 754
Upstream Blk Time (%) 2 1 2
Queuing Penalty (veh) 7 4 10
Storage Bay Dist (ft) 450 200 400
Storage Blk Time (%)
Queuing Penalty (veh)
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Intersection: 10: West Chester Pike & I-476 SB Off-Ramp

Movement EB EB EB WB WB SB SB SB SB
Directions Served T T TR T T L L TR R
Maximum Queue (ft) 375 371 304 146 127 361 369 237 198
Average Queue (ft) 181 144 117 16 21 222 225 83 80
95th Queue (ft) 333 299 251 71 74 319 327 155 146
Link Distance (ft) 585 585 585 676 676 574 574 574 574
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 12: I-476 SB Off-Ramp & 

Movement
Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 15: West Chester Pike & I-476 NB

Movement EB EB EB EB WB WB WB NB NB NB
Directions Served L T T T T T R L LTR R
Maximum Queue (ft) 519 580 415 385 602 607 609 126 178 172
Average Queue (ft) 350 167 160 202 379 444 365 56 101 102
95th Queue (ft) 549 418 297 330 618 663 772 103 153 159
Link Distance (ft) 676 676 676 593 593 593 1115
Upstream Blk Time (%) 1 1 2 4
Queuing Penalty (veh) 4 10 16 36
Storage Bay Dist (ft) 510 520 520
Storage Blk Time (%) 5
Queuing Penalty (veh) 29
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Intersection: 17: Bend

Movement NB NB
Directions Served T
Maximum Queue (ft) 808 932
Average Queue (ft) 471 494
95th Queue (ft) 936 1047
Link Distance (ft) 927 927
Upstream Blk Time (%) 2
Queuing Penalty (veh) 21
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 18: West Chester Pike & S Lawrence Rd

Movement EB EB EB EB WB WB WB WB NB NB NB
Directions Served T T T R L L T T L L R
Maximum Queue (ft) 286 277 238 116 326 478 740 703 377 408 250
Average Queue (ft) 139 140 129 45 178 238 324 408 175 187 163
95th Queue (ft) 239 230 206 92 298 424 649 663 315 355 271
Link Distance (ft) 593 593 593 593 664 664 664 688 688
Upstream Blk Time (%) 0 2 2
Queuing Penalty (veh) 1 15 23
Storage Bay Dist (ft) 290 200
Storage Blk Time (%) 0 6 9 5
Queuing Penalty (veh) 0 11 39 11

Intersection: 24: West Chester Pike & Mather Avenue

Movement EB EB EB SB
Directions Served T T T R
Maximum Queue (ft) 12 56 77 43
Average Queue (ft) 0 2 3 13
95th Queue (ft) 7 29 33 38
Link Distance (ft) 292 292 146
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50
Storage Blk Time (%) 0 0
Queuing Penalty (veh) 0 0
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Intersection: 26: West Chester Pike & Old West Chester Pike

Movement EB EB WB WB WB WB NB NB SB
Directions Served T TR L T T TR LT R LR
Maximum Queue (ft) 167 168 183 860 869 336 93 89 70
Average Queue (ft) 44 54 58 364 378 177 25 30 21
95th Queue (ft) 112 127 145 1103 1110 411 72 71 59
Link Distance (ft) 629 629 1248 1248 599 180
Upstream Blk Time (%) 2 2
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 170 300 70
Storage Blk Time (%) 19 14 13 3 1
Queuing Penalty (veh) 12 93 85 1 0

Network Summary
Network wide Queuing Penalty: 948
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Intersection: 2: West Chester Pike & N Lawrence Rd

Movement EB EB EB EB WB WB WB SB SB
Directions Served L L T T T T TR L R
Maximum Queue (ft) 297 309 297 294 671 677 685 329 789
Average Queue (ft) 188 196 134 148 526 566 577 51 775
95th Queue (ft) 274 280 232 239 743 751 753 191 799
Link Distance (ft) 664 664 664 629 629 629 761
Upstream Blk Time (%) 9 14 18 61
Queuing Penalty (veh) 62 98 122 0
Storage Bay Dist (ft) 290 325
Storage Blk Time (%) 0 1 58
Queuing Penalty (veh) 1 2 30

Intersection: 3: West Chester Pike & N New Ardmore Ave

Movement EB EB EB WB WB WB NB NB SB
Directions Served L T TR L T TR LT R LTR
Maximum Queue (ft) 77 325 345 62 214 196 111 74 210
Average Queue (ft) 14 139 146 18 77 95 35 31 103
95th Queue (ft) 56 261 276 47 162 176 80 63 180
Link Distance (ft) 722 722 292 292 415 415 310
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 180 145
Storage Blk Time (%) 0 2 1
Queuing Penalty (veh) 0 0 0

Intersection: 6: West Chester Pike & Langford

Movement EB EB EB EB WB WB WB NB NB NB
Directions Served T T T R L T T L L R
Maximum Queue (ft) 325 327 347 127 227 90 99 87 94 211
Average Queue (ft) 188 195 210 41 94 36 43 45 48 96
95th Queue (ft) 305 310 335 93 179 80 85 82 84 179
Link Distance (ft) 280 280 280 280 585 585 754
Upstream Blk Time (%) 2 1 3
Queuing Penalty (veh) 7 5 12
Storage Bay Dist (ft) 450 200 400
Storage Blk Time (%)
Queuing Penalty (veh)
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Intersection: 10: West Chester Pike & I-476 SB Off-Ramp

Movement EB EB EB WB WB SB SB SB SB
Directions Served T T TR T T L L TR R
Maximum Queue (ft) 359 327 286 108 100 361 369 237 193
Average Queue (ft) 182 140 114 14 19 222 225 82 80
95th Queue (ft) 327 280 241 59 63 319 325 156 144
Link Distance (ft) 585 585 585 676 676 574 574 574 574
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 12: I-476 SB Off-Ramp & 

Movement
Directions Served
Maximum Queue (ft)
Average Queue (ft)
95th Queue (ft)
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 15: West Chester Pike & I-476 NB

Movement EB EB EB EB WB WB WB WB NB NB NB
Directions Served L T T T T T R R L LTR R
Maximum Queue (ft) 516 565 331 346 597 578 581 568 131 179 172
Average Queue (ft) 338 164 160 198 365 398 289 141 57 100 103
95th Queue (ft) 525 397 274 310 607 612 676 490 105 152 158
Link Distance (ft) 676 676 676 593 593 593 593 1115
Upstream Blk Time (%) 0 2 1 1 0
Queuing Penalty (veh) 1 13 8 5 3
Storage Bay Dist (ft) 510 520 520
Storage Blk Time (%) 3
Queuing Penalty (veh) 17
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Intersection: 18: West Chester Pike & S Lawrence Rd

Movement EB EB EB EB WB WB WB WB NB NB NB
Directions Served T T T R L L T T L L R
Maximum Queue (ft) 280 270 280 111 332 462 571 652 283 344 250
Average Queue (ft) 141 138 131 46 180 232 268 352 155 157 150
95th Queue (ft) 241 222 215 93 302 428 524 575 243 269 251
Link Distance (ft) 593 593 593 593 664 664 664 688 688
Upstream Blk Time (%) 0 1 1
Queuing Penalty (veh) 0 7 6
Storage Bay Dist (ft) 290 200
Storage Blk Time (%) 0 6 2 3
Queuing Penalty (veh) 0 11 10 8

Intersection: 24: West Chester Pike & Mather Avenue

Movement EB EB EB SB
Directions Served T T T R
Maximum Queue (ft) 5 34 68 43
Average Queue (ft) 0 1 3 13
95th Queue (ft) 3 24 30 39
Link Distance (ft) 292 292 146
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 50
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Intersection: 26: West Chester Pike & Old West Chester Pike

Movement EB EB WB WB WB WB NB NB SB
Directions Served T TR L T T TR LT R LR
Maximum Queue (ft) 122 172 164 584 633 323 93 89 63
Average Queue (ft) 40 53 53 193 207 111 25 30 18
95th Queue (ft) 101 126 124 775 793 312 71 72 50
Link Distance (ft) 629 629 1248 1248 599 180
Upstream Blk Time (%) 2 2
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 170 300 70
Storage Blk Time (%) 9 6 5 2 1
Queuing Penalty (veh) 6 43 33 1 0

Network Summary
Network wide Queuing Penalty: 511
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Arterial Level of Service: EB West Chester Pike

Delay Travel Dist Arterial Run 1 Run 1
Cross Street Node (s/veh) time (s) (mi) Speed Speed Delay
S New Ardmore Ave 3 7.4 19.6 0.1 27 26 7.8
Mather Avenue 24 2.3 7.8 0.1 32 32 2.4
Langford 6 17.4 22.6 0.1 10 11 16.4

10 15.4 25.7 0.1 18 18 15.7
I-476 NB Off-Ramp 15 17.9 29.1 0.1 17 18 17.5

20 3.7 11.6 0.1 33 33 3.9
S Lawrence Rd 18 9.2 11.4 0.0 8 7 10.0
N Lawrence Rd 2 8.9 20.4 0.1 25 25 8.8
Old West Chester Pik 26 4.6 15.3 0.1 31 31 4.9
Total 86.8 163.5 1.0 21 21 87.4

Arterial Level of Service: EB West Chester Pike

Run 2 Run 2 Run 3 Run 3 Run 4 Run 4Run 476 NB On Ramp\Slip Single Ramp\2020 Build AM Peak Hour Conditions
Cross Street Speed Delay Speed Delay Speed Delay Speed
S New Ardmore Ave 26 7.7 27 7.3 28 6.7 27
Mather Avenue 32 2.4 32 2.3 32 2.2 32
Langford 10 17.9 10 17.9 11 17.1 10

18 15.6 18 15.1 19 14.6 18
I-476 NB Off-Ramp 18 17.7 17 18.4 18 17.4 17

34 3.6 33 3.7 34 3.4 33
S Lawrence Rd 8 9.0 8 9.2 8 9.0 8
N Lawrence Rd 25 8.8 25 8.8 25 8.6 24
Old West Chester Pik 32 4.3 31 4.6 32 4.2 31
Total 21 86.9 21 87.2 21 83.3 21
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Arterial Level of Service: WB West Chester Pike

Delay Travel Dist Arterial Run 1 Run 1
Cross Street Node (s/veh) time (s) (mi) Speed Speed Delay
Old West Chester Pik 26 194.0 214.3 0.2 7 7 207.9
N Lawrence Rd 2 111.5 122.1 0.1 4 4 117.6
S Lawrence Rd 18 30.2 41.5 0.1 13 12 34.3

20 2.0 4.3 0.0 21 20 2.2
I-476 NB 15 22.5 30.8 0.1 12 13 22.3
I-476 SB Off-Ramp 10 6.4 18.0 0.1 28 29 6.1
Langford 6 3.3 13.4 0.1 34 34 3.5
Mather Avenue 24 1.1 6.5 0.1 36 36 1.1
N New Ardmore Ave 3 5.1 10.6 0.1 23 23 5.2
Total 376.2 461.5 1.1 10 10 400.2

Arterial Level of Service: WB West Chester Pike

Run 2 Run 2 Run 3 Run 3 Run 4 Run 4Run 476 NB On Ramp\Slip Single Ramp\2020 Build AM Peak Hour Conditions
Cross Street Speed Delay Speed Delay Speed Delay Speed
Old West Chester Pik 7 219.0 8 132.3 7 230.4 7
N Lawrence Rd 4 112.1 4 105.8 4 111.0 4
S Lawrence Rd 13 28.6 13 30.2 12 29.7 13

21 2.1 21 1.9 20 2.0 21
I-476 NB 12 22.5 13 22.0 12 22.8 12
I-476 SB Off-Ramp 27 7.3 30 5.5 28 6.8 28
Langford 34 3.5 35 3.0 34 3.5 35
Mather Avenue 36 1.1 36 1.1 36 1.2 36
N New Ardmore Ave 23 5.2 23 5.4 24 5.0 24
Total 10 401.3 11 307.2 10 412.3 10
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Arterial Level of Service: EB West Chester Pike

Delay Travel Dist Arterial Run 1 Run 1
Cross Street Node (s/veh) time (s) (mi) Speed Speed Delay
S New Ardmore Ave 3 7.8 20.1 0.1 26 27 7.0
Mather Avenue 24 2.4 7.9 0.1 32 31 2.5
Langford 6 17.5 22.7 0.1 10 10 19.4

10 15.1 25.4 0.1 18 19 14.6
I-476 NB Off-Ramp 15 18.2 29.4 0.1 17 17 18.8
S Lawrence Rd 18 12.6 22.7 0.1 21 19 14.2
N Lawrence Rd 2 8.8 20.3 0.1 25 25 8.5
Old West Chester Pik 26 4.9 15.5 0.1 31 31 5.0
Total 87.4 164.0 1.0 21 21 90.0

Arterial Level of Service: EB West Chester Pike

Run 2 Run 2 Run 3 Run 3 Run 4 Run 4Run 476 NB On Ramp\Signalized Ramp\test\2020 Build AM Peak Hour Conditions Slip Ramp at Signal
Cross Street Speed Delay Speed Delay Speed Delay Speed
S New Ardmore Ave 25 8.5 27 7.3 26 8.0 25
Mather Avenue 32 2.4 32 2.2 32 2.3 31
Langford 11 15.9 11 16.7 10 17.8 10

18 14.8 18 15.0 17 16.6 19
I-476 NB Off-Ramp 17 17.8 17 18.2 17 18.9 18
S Lawrence Rd 21 12.3 21 12.2 21 12.3 21
N Lawrence Rd 25 8.8 25 8.8 25 9.0 25
Old West Chester Pik 31 5.0 31 4.9 32 4.4 31
Total 21 85.3 21 85.3 21 89.4 21
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Arterial Level of Service: WB West Chester Pike

Delay Travel Dist Arterial Run 1 Run 1
Cross Street Node (s/veh) time (s) (mi) Speed Speed Delay
Old West Chester Pik 26 37.7 58.1 0.2 16 30 10.7
N Lawrence Rd 2 86.4 97.0 0.1 5 6 78.2
S Lawrence Rd 18 23.1 34.3 0.1 15 15 24.5
I-476 NB 15 36.0 46.5 0.1 10 10 38.1
I-476 SB Off-Ramp 10 4.7 16.3 0.1 31 32 4.3
Langford 6 3.2 13.2 0.1 35 36 2.7
Mather Avenue 24 1.1 6.5 0.1 36 37 1.1
N New Ardmore Ave 3 4.9 10.4 0.1 24 24 4.8
Total 197.1 282.4 1.1 14 15 164.5

Arterial Level of Service: WB West Chester Pike

Run 2 Run 2 Run 3 Run 3 Run 4 Run 4Run 476 NB On Ramp\Signalized Ramp\test\2020 Build AM Peak Hour Conditions Slip Ramp at Signal
Cross Street Speed Delay Speed Delay Speed Delay Speed
Old West Chester Pik 32 8.8 16 37.3 11 64.7 11
N Lawrence Rd 6 69.6 5 91.3 5 92.6 4
S Lawrence Rd 18 17.5 16 21.2 17 18.7 12
I-476 NB 12 27.4 10 34.7 11 33.5 8
I-476 SB Off-Ramp 32 4.4 29 5.6 31 4.8 32
Langford 35 3.0 34 3.7 35 3.2 35
Mather Avenue 37 1.0 36 1.1 36 1.1 36
N New Ardmore Ave 24 5.0 24 5.1 25 4.6 24
Total 17 136.7 13 200.0 12 223.3 11
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SimTraffic Report
Page 1

Arterial Level of Service: EB West Chester Pike

Delay Travel Dist Arterial Run 1 Run 1
Cross Street Node (s/veh) time (s) (mi) Speed Speed Delay
S New Ardmore Ave 3 7.7 19.9 0.1 26 27 6.9
Mather Avenue 24 2.4 7.9 0.1 32 31 2.5
Langford 6 17.4 22.6 0.1 10 9 19.6

10 15.1 25.4 0.1 18 18 15.1
I-476 NB Off-Ramp 15 18.2 29.3 0.1 17 17 18.9
S Lawrence Rd 18 12.9 22.9 0.1 21 20 13.3
N Lawrence Rd 2 9.1 20.6 0.1 25 25 8.7
Old West Chester Pik 26 4.9 15.6 0.1 31 30 5.2
Total 87.6 164.2 1.0 21 21 90.2

Arterial Level of Service: EB West Chester Pike

Run 2 Run 2 Run 3 Run 3 Run 4 Run 4Run 476 NB On Ramp\Signalized Ramp\test\2020 Build AM Peak Hour Conditions Double Right
Cross Street Speed Delay Speed Delay Speed Delay Speed
S New Ardmore Ave 26 7.8 27 7.5 26 7.8 25
Mather Avenue 32 2.3 32 2.2 32 2.3 31
Langford 12 14.7 10 17.9 11 16.9 10

19 14.1 18 15.3 17 16.5 19
I-476 NB Off-Ramp 18 17.6 17 18.7 17 18.6 18
S Lawrence Rd 21 12.3 21 12.7 21 12.5 20
N Lawrence Rd 25 9.0 25 9.1 26 8.3 23
Old West Chester Pik 31 4.8 31 4.9 32 4.4 31
Total 22 82.6 21 88.3 21 87.3 21
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Arterial Level of Service: WB West Chester Pike

Delay Travel Dist Arterial Run 1 Run 1
Cross Street Node (s/veh) time (s) (mi) Speed Speed Delay
Old West Chester Pik 26 21.4 41.6 0.2 22 33 8.1
N Lawrence Rd 2 78.0 88.5 0.1 6 5 89.7
S Lawrence Rd 18 19.1 30.4 0.1 17 17 19.9
I-476 NB 15 41.2 51.8 0.1 9 9 42.2
I-476 SB Off-Ramp 10 4.8 16.4 0.1 31 31 4.8
Langford 6 3.2 13.2 0.1 35 36 2.8
Mather Avenue 24 1.1 6.5 0.1 36 37 1.1
N New Ardmore Ave 3 4.9 10.4 0.1 24 24 4.8
Total 173.8 258.8 1.1 15 15 173.5

Arterial Level of Service: WB West Chester Pike

Run 2 Run 2 Run 3 Run 3 Run 4 Run 4Run 476 NB On Ramp\Signalized Ramp\test\2020 Build AM Peak Hour Conditions Double Right
Cross Street Speed Delay Speed Delay Speed Delay Speed
Old West Chester Pik 35 6.1 28 11.9 10 71.6 32
N Lawrence Rd 6 65.0 6 74.4 5 91.7 6
S Lawrence Rd 21 13.5 18 17.1 20 14.3 12
I-476 NB 13 25.3 10 36.6 11 33.4 6
I-476 SB Off-Ramp 32 4.3 30 5.3 30 5.2 32
Langford 35 3.0 34 3.7 35 3.2 35
Mather Avenue 37 1.0 36 1.1 37 1.0 36
N New Ardmore Ave 24 5.1 23 5.1 25 4.7 24
Total 18 123.2 16 155.2 12 225.1 14









 

301 Lindenwood Drive, Suite 130 | Malvern PA 19355 |Phone 610.407.9700 | Fax 610.407.9600 

 
         May 18, 2011 
 
Mr. Francis J. Hanney 
District Traffic Services Manager 
PennDOT, Engineering District 6-0 
7000 Geerdes Boulevard 
King of Prussia, PA  19406-1525 

RE: HOP Application No. pre689 
Traffic Log No. D09-039XR 
Marple Associates Site 
Delaware County, Marple 
Township 

 
Dear Fran, 
 
This letter addresses your review letter dated May 9, 2011 concerning our most recent response to 
PennDOT comments on the Marple Associates traffic analysis.   The comments are restated, followed 
by the response. 
 
 
1. The submitted letter only summarizes findings for specific periods. While it is agreed that 

these are generally the “critical” periods of the individual locations referenced in the letter, 
a final determination regarding the need for or adequacy of mitigation cannot be finalized 
until the results of evaluations of all applicable periods are provided.  As such, the 
Department reserves the right to make future additional comments based on a formal 
submission of the complete traffic impact study. 

 
In the interest of controlling costs of analysis for the client, we have we submitted analyses of 
the worst time period.  We intend to prepare the complete final TIS report after receiving an 
indication from PennDOT that the proposed improvements are acceptable for the time periods 
shown.  We understand that the determination of required improvements cannot be finalized 
until all time periods are provided and reviewed by the Department.  We believe that once the 
improvements for the critical time periods are agreed upon, they will also be adequate for the 
other time periods and we can efficiently complete the full TIS documentation.   
 
 
2. Northbound I-476 and S.R. 0003 

 
2a. Northbound I-476 on-ramp 

The May 9 review letter has several comments on ORA’s traffic analysis and on the layout 
of a relocated on ramp with dual right turn lane at the signal. 
 

The intersection traffic mitigation requirements are met by improving the northbound off ramp, 
and therefore we do not propose to modify the on ramp. 
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2b. Northbound I-476 off-ramp 

  i) The submitted materials indicate that the dual right turn lane concept operates with 
lower delays and queues during the PM peak under future build conditions.  Future TIS 
submissions must address all study periods, as well as previously discussed concerns 
regarding reductions to the green split for the northbound approach during the AM 
peak. 

 
 With regard to the green split for the northbound approach, the following table is extracted 

from Table 1 from our response letter dated December 23, 2010.  It was used to address 
Comment 5 from PennDOT’s review letter dated November 29, 2010 that expressed 
PennDOT’s concern on the “decreased green splits for minor approaches”.  The side street 
green splits shown in the table were used for the analysis described in our last two response 
letters (Dec. 2010 & Apr. 2011).   The modified splits are fairly close to what are being used 
under the existing conditions.  The proposed reduction in off-ramp green time is 5 seconds in 
the AM and 4 seconds in the PM and Saturday peak hours.  This reduction is more than 
compensated for by the restriping of the ramp to provide a dual right turn. 

 
 

Table 1. Signal Timing Splits (seconds) at the Intersection of WCP & I-476 NB Off-Ramp 
 

Scenario AM PM SAT 

      Existing Ramp Split 33 42 31 

Updated analysis  
Ramp Split 

2020 No Build 30 42 31 

2020 Build 28 38 27 

 
 

  
 With the above timings as well as the provision of the dual right turn lanes (with No Turn on 

Red for the dual right) at the northbound off-ramp approach, PennDOT’s LOS criteria are met 
during all three peak periods.  The queue lengths with the proposed development traffic are 
comparable with those without development.   The Synchro analysis results for LOS and queue 
length at the intersection of West Chester Pike and I-476 northbound ramp for year 2020, all 
study periods, are summarized in Tables 2 and 3 below. 
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Table 2. Peak Periods LOS Comparisons at the Intersection of WCP & I-476 NB Off-Ramp 
(2020 No Build vs. 2020 Build) 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Table 3. Peak Periods Queue Length Comparisons at the Intersection of  

WCP & I-476 NB Off-Ramp (2020 No Build vs. 2020 Build) 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

West Chester Pike & 
I-476 NB Ramps 

AM PM SAT 
2020      

No Build 
2020 
Build  

2020      
No Build 

2020 
Build  

2020      
No Build 

2020 
Build 

EB 
Left E(63)  D(46)  D(55)  D(40)  D(45)  D(47) 
Thru A(9)  A(10)  B(19)  B(14)  B(11)  A(10) 

WB Thru E(71)  E(69)  D(37)  D(49)  B(15)  C(26) 

NB 
Left C(32)  D(41)  C(32)  D(52)  C(31)  D(47) 

LT(R) C(32)  D(50)  C(32)  E(60)  C(31)  D(52) 
Right E(60)  D(49)  F(115)  E(59)  E(61)  D(52) 

Overall D(44)  D(40)  D(36)  C(32)  B(20)  C(24) 

AM Peak Hour 
2020 No Build 2020 Build 

50th % 
Q length 

95th % 
Q length 

50th % 
Q length 

95th % 
Q length 

EB 
L 510 ~351 #466 378 #516 

TTT   158 272 213 278 
WB TT   352 m254 ~463 m348 

NB 
L 520 57 100 116 170 

LT(R) 520 58 28 140 51 

R   186 236 127 167 
      

PM Peak Hour 
2020 No Build 2020 Build 

50th % 
Q length 

95th % 
Q length 

50th % 
Q length 

95th % 
Q length 

EB 
L 510 321 #401 440 m#479 

TTT   445 m517 498 m603 
WB TT   420 #495 ~469 #563 

NB 
L 520 86 144 232 333 

LT(R) 520 86 35 234 342 

R   ~470 #690 222 326 
      

SAT Peak Hour 
2020 No Build 2020 Build 

50th % 
Q length 

95th % 
Q length 

50th % 
Q length 

95th % 
Q length 

EB 
L 510 136 186 214 270 

TTT   228 210 240 238 
WB TT   208 265 325 374 

NB 
L 520 51 92 144 216 

LT(R) 520 51 25 145 54 

R   207 #367 134 #224 
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Please note that the previously discussed concern regarding minor street green time at the 
intersection of South Lawrence Road was also addressed in our letter of December 23, 2010 by 
increasing the minor street time from what was presented in the original TIS.  In 2020 with the 
proposed development, because of the traffic diversion onto the new Langford Run Road 
connection as well as the closure of the Pathmark Supermarket, the projected traffic volumes 
coming out of South Lawrence Road actually are somewhat lower (975 vs. 903 in the AM, 706 
vs. 585 in the PM, 639 vs. 567 in Saturday).  That is why it is possible to re-allocate some 
green time from the side street to West Chester Pike to improve the LOS and progression on 
the mainline without severely affecting the operation of the side street traffic. 
 
The updated Synchro output summary matrices for LOS and queue are attached for all three 
analysis hours for the entire network.  
 

 
2b. Northbound I-476 off-ramp 

 ii) If the dual right turn lanes are determined to be acceptable mitigation, then 
modifications to the existing overhead lane control will be required to direct vehicles to 
South Lawrence Road. 
 

We concur. 
 

We request a determination from PennDOT that dual right turn lanes on the northbound off 
ramp are an acceptable mitigation.    

 
 

2c. The applicant will be required to provide compliant modifications to the intersection 
pedestrian facilities once a final determination regarding appropriate mitigation of project 
traffic impacts at this intersection has been determined. 

 
Our understanding from the February 15 meeting was that pedestrians on West Chester Pike 
could all be directed to walk along the north side between the new signal at Langford Run 
Road and North Lawrence Road, so we would need to remove crosswalks and pedestrian 
signals for crossing West Chester Pike at the ramp intersections in between (there are no 
crossings of West Chester Pike at South Lawrence).  However, looking at the northwest corner 
of the North Lawrence Road intersection (which has guiderail at the curb and a steep drop-off) 
and the north side of West Chester Pike east of North Lawrence (which has embankment with 
no sidewalk or shoulder area for walking), it appears that directing all pedestrians to the north 
side might not be the best answer.  

 
As an alternative, we can provide for pedestrians crossing West Chester Pike at the northbound 
I-476 ramp intersection using a two-stage crossing. Once actuated by a pedestrian, the 
eastbound through traffic on West Chester Pike would be stopped during the protected 
eastbound left turn phase and the pedestrian would be allowed to cross between the south side 
of West Chester Pike and the median.  The pedestrian would cross between the median and the 
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north side of West Chester Pike during the green phase for the northbound off-ramp 
movements.  Currently, this intersection is already configured for a two-stage crossing for 
pedestrians with provision of a push button in the median, because the ramp phase green time 
is not sufficient for the full-width pedestrian crossing.  Given the infrequent pedestrian 
activities at this location, we do not expect the proposed alternative will have any significant 
impact on the eastbound through traffic at the ramp intersection. 

 
We would appreciate further input and perhaps a field meeting including the Township traffic 
engineers to determine the best accommodation for the pedestrian. 

 
 

3. Southbound I-476 off-ramp to S.R. 0003 
The single right turn lane concept should provide a new dedicated right turn lane, not a 
shared through-right turn lane. 

 
We concur. 

 
 
At this point, we believe we do not need a waiver for Level of Service.  
 
At the February 15, 2011 meeting at PennDOT, representatives of both Marple Township and 
Haverford Township said that they could work out an agreement regarding operation and 
maintenance of a shared signal system for West Chester Pike.  Therefore, we propose to 
combine the signals into a single system with the master in Haverford Township.  Marple 
Township would need to be provided with a copy of the Aries system software so they could 
monitor the Marple signals.  
 
We are eager to resolve these few last remaining questions and prepare the formal Traffic 
Impact Study report.  Thank you. 
      Very truly yours, 
      ORTH- RODGERS & ASSOCIATES, INC. 
 
        
      ADRIENNE EISS, PTP 
cc: Albert Federico    Senior Project Manager 
 Ashwin Patel  
 Paul Lutz                    
 Susan LaPenta 
 H. Richard Orth 
 Claude DeBotton 
 Paul DeBotton 
 Anthony Hamaday, Marple Township 
 Lori Hanlon-Widdop, Haverford Township 
 Michael Schneider, Pennoni Associates 
 Joseph Mastronardo, Pennoni Associates  



intersection (node) approach movement Existing 
(by move)

2015 No 
Build 

(move)

2015 Build 
(move)

2020 No 
Build 

(move)

2020 Build 
(move)

Left E(55) E(66) E(66) E(66) E(66)
Thru/Right B(15) B(15) B(14) B(15) B(14)

Left D(50) E(63) E(69) E(65) E(69)
Thru/Right B(13) A(6) A(10) A(6) A(10)
Left/Thru D(38) D(37) D(39) D(37) D(39)

Right D(36) D(35) D(37) D(35) D(37)
SB LTR D(54) D(51) E(61) D(51) E(61)

B(18) B(15) B(17) B(15) B(17)
Thru C(26) C(26)
Right A(10) A(10)
Left C(26) C(26)
Thru A(2) A(2)
Left D(44) D(44)

Right C(28) C(28)
B(18) B(18)

EB Thru B(18) B(12) B(17) B(13) B(17)
WB Thru B(18) A(6) A(5) A(6) A(5)

Left D(36) D(36) C(34) D(36) C(34)
Thru C(24) C(24) C(23) C(24) C(23)
Right D(37) D(37)

B(19) B(16) B(19) B(16) B(19)
Left E(61) E(59) D(44) E(63) D(46)
Thru A(9) A(9) A(9) A(9) A(10)

WB Thru F(95) E(66) E(63) E(71) E(69)
Left C(32) C(33) D(41) C(32) D(41)

LT(R) C(32) C(33) D(49) C(32) D(50)
Right D(50) E(59) D(50) E(60) D(49)

D(52) D(41) D(38) D(44) D(40)
Thru C(29) B(13) B(14) B(13) B(13)
Right B(13) A(4) A(5) A(3) A(5)
Left D(54) D(48) D(47) D(48) D(47)
Thru F(89) E(74) E(72) E(75) E(77)
Left D(37) D(45) D(47) D(47) D(48)

Right C(24) C(26) C(31) C(27) C(31)
D(55) D(45) D(45) D(45) D(47)

Left D(40) D(46) D(44) D(46) D(44)
Thru A(5) A(9) B(10) A(9) B(10)

WB Thru/Right B(18) C(34) D(46) D(36) D(50)
Left D(45) C(34) C(34) C(34) C(34)

Right F(264) F(133) F(142) F(136) F(144)
E(64) D(47) D(54) D(49) E(56)

EB Thru/Right B(12) A(6) A(7) A(6) A(7)
Left D(47) D(51) D(53) D(51) D(53)

Thru/Right A(3) A(3) A(3) A(3) A(3)
Left/Thru D(47) D(47) D(48) D(47) D(48)

Right D(44) D(44) D(44) D(44) D(44)
SB LTR D(45) D(45) D(45) D(45) D(45)

A(9) A(7) A(7) A(7) A(7)
EB R b(12) b(12) b(13) b(12) b(13)
NB L b(12) b(12) c(16) b(12) c(16)
EB LTR D(53) D(52) D(53) D(53) D(53)
WB LTR C(31) C(31) C(31) C(31) C(31)
NB LTR C(25) C(26) C(28) C(26) C(28)
SB LTR A(4) A(4) A(4) A(4) A(4)

C(21) C(21) C(22) C(21) C(22)

WB

EB

Appendix Table 1. AM Peak Hour Level of Service Comparison

West Chester Pike & New Ardmore (3)

EB

West Chester Pike & Langford (6)
WB

NB

Overall

NB

West Chester Pike & N Lawrence Rd (2)

EB

SB

Overall

West Chester Pike & S Lawrence Rd (18)

EB

NB

Overall

WB

Overall

Overall

West Chester Pike & I-476 NB Ramps (15)
NB

Overall

EB

West Chester Pike & I-476 SB Ramps (10)
SB

ORA   5/17/11

S Lawrence Road & Sussex Blvd (#)

Overall

West Chester Pike & Old West Chester 
Pike (26)

Overall

WB

NB

Note: All analyses used revised timing and PHF by movement.

S Lawrence Road & Langford Run Rd (#)



intersection (node) approach movement Existing 
(by move)

2015 No 
Build 

(move)

2015 Build 
(move)

2020 No 
Build 

(move)

2020 Build 
(move)

Left E(67) E(75) E(75) E(75) E(75)
Thru/Right A(9) A(8) A(9) A(8) A(9)

Left E(77) E(73) E(79) E(73) E(79)
Thru/Right C(23) B(12) B(12) B(13) B(13)
Left/Thru E(68) E(77) E(77) E(77) E(77)

Right D(50) D(51) D(51) D(51) D(51)
SB LTR E(55) E(58) E(58) E(58) E(58)

C(20) B(15) B(15) B(15) B(15)
Thru C(27) C(27)
Right A(8) A(8)
Left D(40) D(40)
Thru A(4) A(4)
Left D(51) D(51)

Right C(32) C(32)
C(21) C(21)

EB Thru D(37) C(22) C(24) C(22) C(24)
WB Thru B(19) C(31) D(35) C(32) D(38)

Left D(44) D(43) D(45) D(44) D(47)
Thru B(18) B(17) B(18) B(17) B(18)
Right C(33) C(33)

C(32) C(32) C(32) C(33) C(35)
Left F(107) D(54) D(39) D(55) D(40)
Thru B(16) B(18) B(14) B(19) B(14)

WB Thru D(40) D(36) D(46) D(37) D(49)
Left C(32) C(32) D(52) C(32) D(52)

LT(R) C(32) C(32) E(59) C(32) E(60)
Right F(106) F(111) E(59) F(115) E(59)

D(39) D(36) C(31) D(36) C(32)
Thru F(80) D(41) D(42) D(47) D(45)
Right B(12) A(5) A(5) A(5) A(5)
Left D(52) D(37) D(46) D(37) D(49)
Thru C(25) B(19) C(20) B(20) C(20)
Left D(38) D(41) D(44) D(41) D(44)

Right C(26) C(29) C(33) C(29) C(34)
D(49) C(30) C(32) C(33) C(34)

Left E(60) C(23) D(39) C(23) D(39)
Thru B(10) A(6) A(4) A(6) A(4)

WB Thru/Right D(46) D(46) D(53) D(47) E(56)
Left E(62) E(62) E(62) E(63) E(63)

Right D(47) E(60) F(80) E(62) F(83)
D(37) C(31) D(38) C(31) D(39)

EB Thru/Right B(19) B(11) C(25) B(12) C(27)
Left E(63) F(93) F(93) F(93) F(93)

Thru/Right A(5) A(6) A(6) A(6) A(6)
Left/Thru F(111) F(82) F(97) F(83) F(97)

Right D(47) D(46) D(47) D(46) D(47)
SB LTR D(46) D(44) D(45) D(44) D(45)

C(20) B(16) C(23) B(16) C(24)
EB R b(13) b(13) c(20) b(13) c(20)
NB L b(11) b(11) b(14) b(11) b(14)
EB LTR D(37) D(37) D(37) D(37) D(37)
WB LTR C(25) C(25) C(25) C(25) C(25)
NB LTR B(20) B(20) C(21) B(20) C(21)
SB LTR B(13) B(13) B(16) B(13) B(16)

B(18) B(18) B(20) B(18) C(20)

ORA   5/17/11

S Lawrence Road & Sussex Blvd (#)

Overall

West Chester Pike & Old West Chester 
Pike (26)

Overall

WB

NB

Note: All analyses used revised timing and PHF by movement.

S Lawrence Road & Langford Run Rd (#)

Overall

Overall

West Chester Pike & I-476 NB Ramps (15)
NB

Overall

EB

West Chester Pike & I-476 SB Ramps (10)
SB

West Chester Pike & S Lawrence Rd (18)

EB

NB

Overall

WB

West Chester Pike & N Lawrence Rd (2)

EB

SB

Overall

WB

EB

Appendix Table 2. PM Peak Hour Level of Service Comparison

West Chester Pike & New Ardmore (3)

EB

West Chester Pike & Langford (6)
WB

NB

Overall

NB



intersection (node) approach movement Existing 
(by move)

2015 No 
Build 

(move)

2015 Build 
(move)

2020 No 
Build 

(move)

2020 Build 
(move)

Left E(63) E(61) E(61) E(61) E(61)
Thru/Right B(11) B(11) B(12) B(11) B(12)

Left E(63) E(56) E(60) E(56) E(60)
Thru/Right B(13) A(5) A(4) A(5) A(4)
Left/Thru D(40) D(40) D(40) D(40) D(40)

Right D(39) D(40) D(40) D(40) D(40)
SB LTR D(47) D(51) D(51) D(51) D(51)

B(15) B(12) B(12) B(12) B(12)
Thru D(47) D(49)
Right B(17) B(17)
Left C(30) C(30)
Thru A(4) A(4)
Left D(43) D(43)

Right B(15) B(15)
C(26) C(26)

EB Thru B(15) A(9) A(9) A(9) A(9)
WB Thru A(7) A(2) A(9) A(2) A(8)

Left D(37) D(36) C(32) D(36) C(32)
Thru C(26) C(26) C(23) C(25) C(23)
Right D(42) D(42)

B(16) B(14) B(15) B(14) B(16)
Left E(62) D(45) D(47) D(45) D(46)
Thru A(2) B(10) A(10) B(11) A(10)

WB Thru C(24) B(15) C(26) B(15) C(26)
Left C(32) C(31) D(47) C(31) D(47)

LT(R) C(32) C(31) D(52) C(31) D(52)
Right E(58) E(60) D(52) E(61) D(52)

B(19) B(19) C(24) B(20) C(24)
Thru C(35) B(20) C(28) C(20) C(30)
Right A(4) A(3) A(2) A(3) A(2)
Left D(48) D(37) D(52) D(37) D(53)
Thru C(21) B(18) B(15) B(18) B(15)
Left C(32) C(33) C(32) C(33) C(32)

Right C(23) C(25) C(28) C(26) C(28)
C(28) C(21) C(25) C(21) C(26)

Left D(53) C(24) C(25) C(24) C(25)
Thru A(2) A(6) B(15) A(6) B(15)

WB Thru/Right B(19) B(17) C(20) B(17) C(20)
Left F(102) F(104) F(104) F(106) F(106)

Right F(85) F(88) F(102) F(90) F(103)
C(29) C(26) C(32) C(27) C(32)

EB Thru/Right A(8) A(5) A(8) A(5) A(8)
Left D(46) D(54) D(54) D(54) D(54)

Thru/Right A(3) A(3) A(4) A(3) A(4)
Left/Thru D(48) D(51) D(51) D(51) D(51)

Right D(42) D(42) D(42) D(42) D(42)
SB LTR D(42) D(43) D(43) D(43) D(43)

A(8) A(7) A(8) A(7) A(8)
EB R b(10) b(10) b(13) b(10) b(13)
NB L a(9) a(9) a(10) a(9) b(10)
EB LTR C(31) C(31) C(31) C(31) C(31)
WB LTR C(32) C(32) C(32) C(32) C(32)
NB LTR B(17) B(17) B(18) B(17) B(18)
SB LTR A(3) A(3) A(3) A(3) A(3)

B(11) B(11) B(12) B(11) B(12)

WB

EB

Appendix Table 3. Saturday Peak Hour Level of Service Comparison

West Chester Pike & New Ardmore (3)

EB

West Chester Pike & Langford (6)
WB

NB

Overall

NB

West Chester Pike & N Lawrence Rd (2)

EB

SB

Overall

West Chester Pike & S Lawrence Rd (18)

EB

NB

Overall

WB

Overall

Overall

West Chester Pike & I-476 NB Ramps (15)
NB

Overall

EB

West Chester Pike & I-476 SB Ramps (10)
SB

ORA   5/17/11

S Lawrence Road & Sussex Blvd (#)

Overall

West Chester Pike & Old West Chester 
Pike (26)

Overall

WB

NB

Note: All analyses used revised timing and PHF by movement.

S Lawrence Road & Langford Run Rd (#)



L 180 15 24 15 24 15 24 15 24 15 24
TTR 360 462 372 479 372 464 380 487 380 473

L 145 20 35 27 45 25 42 27 45 25 42
TTR 257 537 47 104 185 255 47 118 188 257
LT 30 53 30 53 31 56 30 53 31 56
R 0 37 0 36 0 38 0 36 0 38

SB LTR 103 150 103 148 104 #169 103 148 104 #169
TTT 354 416 360 420

R 53 m73 53 m71
L 450 106 147 106 147

TT 46 64 47 65
LL 48 77 48 77
R 92 146 92 146

EB TTT 306 368 129 204 379 491 133 208 384 498
WB TT 195 m177 77 m175 47 m156 84 m191 53 m155

LL 242 281 248 288 243 284 406 m0 245 288
T 180 2 2 2 2 2 2 250 288 2 2
R 218 272 220 274
L 510 192 #419 ~346 #460 374 #506 ~351 #466 378 #516

TTT 206 228 152 268 206 269 158 272 216 278
WB TT 323 m231 338 m249 ~453 m347 352 m254 ~464 m350

L 520 57 95 57 100 115 167 57 100 116 170
LT(R) 520 58 26 58 28 137 50 58 28 140 51

R 174 213 183 232 128 168 186 236 127 167
TTT 600 354 408 124 198 228 256 125 205 220 249

R 229 350 50 m65 55 71 50 m66 55 70
LL 460* 111 m121 120 m117 136 m126 118 m112 137 m127
TT ~1051 m#912 ~1005 m#971 ~1062 m#536 ~1006 m#946 ~1082 m#536
LL 191 239 200 #262 172 #226 211 #266 175 #237
R 200 204 296 221 316 229 330 226 322 233 336
LL 460* 187 243 200 247 201 255 204 251 203 258
TT 87 184 168 190 176 253 165 198 177 259

WB TTTR 350 465 442 #630 ~487 #698 452 #644 ~512 #712
L 325 37 73 33 65 33 65 33 65 33 65
R ~831 #1006 ~741 #918 ~777 #950 ~752 #931 ~787 #960

EB TTR 298 417 219 290 246 348 214 295 247 355
L 170 44 81 45 85 45 85 45 85 45 85

TTTR 109 160 112 156 125 158 115 159 127 161
LT 15 11 15 11 17 12 15 11 17 12
R 0 9 0 9 0 9 0 9 0 9

SB LTR 7 0 7 0 7 0 7 0 7 0
EB R - 1 - 1 - 17 - 1 - 17
NB L 155 - 1 - 1 - 37 - 1 - 37
EB LTR 46 35 46 35 46 35 46 35 46 35
WB LTR 14 42 14 42 14 42 14 42 14 42
NB LTTR 212 275 218 284 236 305 222 288 239 310
SB LTTR 42 78 43 79 45 84 43 80 46 85

*Average length of dual left turn lanes

~: This indicates that the approach is above capacity and the queue length could be much longer.
#: This indicates that the volume for the 95th percentile cycle exceeds capacity.
m: This indicates that the volume for the 95th percentile queue is metered by an upstream signal.

In many cases, the 95th percentile queue will not be experienced due to upstream metering.
If the upstream intersection is at / near capacity, the 50th percentile queue represents the max. queue experienced.

The queue length reported is the one for the lane with the highest queue in the lane group. ORA  05/17/11

West Chester Pike & I-476 SB Ramps 
(10)

SB

Synchro
50th % Q 

length
95th % Q 

length

2015 Build 
(move)
Synchro

50th % Q 
length

95th % Q 
length

EB

NB

WB

Intersection (Node)

West Chester Pike & S Lawrence Rd 
(18)

EB

NB

WB

EB

EB

West Chester Pike & I-476 NB Ramps 
(15)

NB

West Chester Pike & New Ardmore (3)

Appendix Table 4. AM Peak Hour Queue Length
2020 Build 

(move)Existing (move)
2015 No Build 

(move)
2020 No Build 

(move)

S Lawrence Rd & Sussex Blvd (#)

WB

NB

West Chester Pike & Langford (6) WB

NB

West Chester Pike & N Lawrence Rd (2)

EB

SB

50th % Q 
length

Movement storage 
lengthApproach 95th % Q 

length

West Chester Pike & Old West Chester 
Pike (26)

S Lawrence Rd & Langford Run Rd (#)

Synchro
50th % Q 

length
95th % Q 

length

Synchro
50th % Q 

length
95th % Q 

length

Synchro



L 180 95 #188 98 #188 98 #188 98 #188 98 #188
TTR 214 508 193 393 219 447 196 401 223 456

L 145 12 m18 13 m22 12 m23 13 m22 12 m23
TTR 783 843 201 260 364 449 211 270 367 459
LT 57 88 58 99 58 #99 58 #99 58 #99
R 0 6 0 7 0 7 0 7 0 7

SB LTR 46 76 47 80 47 80 47 80 47 80
TTT 380 469 386 475

R 73 64 72 64
L 450 327 m365 327 m361

TT 62 m332 64 m336
LL 114 155 114 155
R 356 467 356 467

EB TTT 353 499 335 252 220 #338 339 254 221 #347
WB TT 111 #178 599 #699 ~673 m713 606 m#704 ~686 m#707

LL 578 #742 580 #745 590 #758 591 #760 602 #772
T 180 2 3 2 2 2 3 2 2 158 225
R 367 504 371 511
L 510 314 #427 318 #396 437 m#483 321 #401 440 m#479

TTT 541 574 432 502 478 m596 445 m517 498 m603
WB TT 443 396 414 #486 ~461 #558 420 #495 ~469 #563

L 520 84 141 85 142 231 331 86 144 232 333
LT(R) 520 84 35 85 35 231 74 86 35 234 342

R ~449 #667 ~462 #681 220 323 ~470 #690 222 326
TTT 600 ~896 m#1020 ~847 m#893 ~882 #961 ~863 m#908 ~899 #978

R 390 m462 158 m151 99 103 157 m152 99 104
LL 460* 226 m#248 194 m216 ~265 m#261 193 m215 ~269 m#260
TT 570 m753 665 m742 728 m730 680 m751 739 m726
LL 115 130 120 147 85 112 121 148 87 114
R 200 236 301 228 329 248 361 231 334 252 366
LL 460* 456 m414 183 m160 360 m352 169 m161 371 m356
TT 156 m151 87 m78 66 m53 95 m77 74 m54

WB TTTR 483 m#624 516 557 581 #635 528 563 590 #646
L 325 103 139 105 141 105 141 106 141 106 141
R 592 #818 612 #901 ~765 #1014 618 #919 ~782 #1032

EB TTR 386 #996 137 #328 ~166 #1098 139 #963 ~171 #1117
L 170 60 96 63 #129 63 #129 63 #129 63 #129

TTTR 112 131 129 150 140 163 131 153 142 164
LT 134 52 132 51 135 52 133 52 135 52
R 27 58 35 66 40 73 36 56 40 73

SB LTR 5 4 5 4 5 4 5 4 5 4
EB R - 1 - 1 - 65 - 1 - 66
NB L - 1 - 1 - 38 - 1 - 39
EB LTR 106 39 106 39 106 39 106 39 106 39
WB LTR 22 23 22 23 22 23 22 23 22 23
NB LTTR 120 168 113 160 135 188 114 162 137 191
SB LTTR 163 #244 163 243 187 #345 165 246 190 #355

*Average length of dual left turn lanes

~: This indicates that the approach is above capacity and the queue length could be much longer.
#: This indicates that the volume for the 95th percentile cycle exceeds capacity.
m: This indicates that the volume for the 95th percentile queue is metered by an upstream signal.

In many cases, the 95th percentile queue will not be experienced due to upstream metering.
If the upstream intersection is at / near capacity, the 50th percentile queue represents the max. queue experienced.

The queue length reported is the one for the lane with the highest queue in the lane group. ORA  05/17/11

Synchro
50th % Q 

length
95th % Q 

length

Synchro
50th % Q 

length
95th % Q 

length
50th % Q 

length
95th % Q 

length

S Lawrence Rd & Langford Run Rd (#)

EB

NB

WB

EB

Movement

West Chester Pike & N Lawrence Rd (2)

SB

50th % Q 
length

95th % Q 
length

ApproachIntersection (Node)
SynchroSynchro

50th % Q 
length

95th % Q 
length

storage 
length

Synchro

S Lawrence Rd & Sussex Blvd (#)

WB

NB

West Chester Pike & Langford (6) WB

NB

West Chester Pike & Old West Chester 
Pike (26)

West Chester Pike & S Lawrence Rd 
(18)

Appendix Table 5. PM Peak Hour Queue Length
2020 Build 

(move)Existing (move)
2015 No Build 

(move)
2015 Build 

(move)
2020 No Build 

(move)

EB

SB

EB

EB

West Chester Pike & I-476 NB Ramps 
(15)

NB

West Chester Pike & New Ardmore (3)

WB

NB

West Chester Pike & I-476 SB Ramps 
(10)



L 180 7 17 7 16 7 16 7 16 7 16
TTR 242 303 249 312 293 365 253 317 297 371

L 145 38 71 51 78 48 76 51 78 48 76
TTR 281 448 87 102 37 130 88 103 37 134
LT 9 8 9 8 9 8 9 8 9 8
R 0 24 0 24 0 24 0 24 0 24

SB LTR 62 81 62 83 62 83 62 83 62 83
TTT ~254 #378 ~291 #385

R 88 154 88 156
L 450 348 486 348 486

TT 67 63 66 65
LL 95 139 95 139
R 203 306 203 306

EB TTT 209 275 94 113 118 m134 95 114 119 m132
WB TT 69 81 15 27 71 95 15 27 72 96

LL 236 274 240 276 222 267 242 278 224 271
T 180 2 3 2 2 2 2 2 2 2 2
R 239 261 241 264
L 510 133 182 136 187 212 269 136 186 214 270

TTT 22 26 222 206 226 234 228 210 241 238
WB TT 171 223 208 264 320 371 208 265 325 374

L 520 49 90 50 91 143 214 51 92 144 216
LT(R) 520 50 25 50 25 143 53 51 25 145 54

R 195 #344 203 #359 132 #217 207 #367 134 #224
TTT 600 448 #564 422 #540 ~223 #614 427 #552 ~237 #624

R 20 m29 14 m17 8 15 14 m17 8 15
LL 460* 145 m170 144 m138 135 m#186 145 m140 137 m#200
TT 396 m562 500 m548 665 m208 505 m553 675 m191
LL 73 104 81 114 51 78 82 115 52 79
R 200 215 284 234 317 214 312 237 321 216 315
LL 460* 217 m235 146 m132 242 m253 149 m129 248 m253
TT 37 66 427 561 534 m543 432 566 541 m542

WB TTTR 279 374 267 360 340 454 272 367 345 461
L 325 65 #165 65 #166 65 #166 66 #169 66 #169
R ~478 #622 ~492 #637 ~553 #702 ~498 #643 ~559 #709

EB TTR 107 m234 77 m101 127 126 78 m102 127 m126
L 170 39 65 40 70 40 70 40 70 40 70

TTTR 86 131 89 117 110 145 90 119 112 146
LT 42 21 42 22 42 22 42 22 42 22
R 0 28 0 29 0 29 0 29 0 29

SB LTR 7 6 7 6 7 6 7 6 7 6
EB R - 1 - 0 - 37 - 0 - 37
NB L - 0 - 0 - 24 - 0 - 24
EB LTR 5 3 5 3 5 3 5 3 5 3
WB LTR 12 14 12 14 12 14 12 14 12 14
NB LTTR 82 120 85 123 108 153 86 124 110 155
SB LTTR 32 60 33 61 41 74 33 62 41 74

*Average length of dual left turn lanes

~: This indicates that the approach is above capacity and the queue length could be much longer.
#: This indicates that the volume for the 95th percentile cycle exceeds capacity.
m: This indicates that the volume for the 95th percentile queue is metered by an upstream signal.

In many cases, the 95th percentile queue will not be experienced due to upstream metering.
If the upstream intersection is at / near capacity, the 50th percentile queue represents the max. queue experienced.

The queue length reported is the one for the lane with the highest queue in the lane group. ORA  05/17/11
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length
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length
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length
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length
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Appendix Table 6. Saturday Peak Hour Queue Length

2020 Build 
(move)Existing (move)

2015 No Build 
(move)

2015 Build 
(move)

West Chester Pike & Old West Chester 
Pike (26)

S Lawrence Rd & Langford Run Rd (#)

WB

West Chester Pike & N Lawrence Rd (2)

EB

SB

West Chester Pike & S Lawrence Rd (18)

EB

NB

Synchro
50th % Q 

length
95th % Q 

length
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NB
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-----Original Message----- 
From: Hanney, Francis J. [mailto:FHANNEY@state.pa.us]  
Sent: Wednesday, May 18, 2011 1:58 PM 
To: Adrienne Eiss; Federico, Al P.; Lapenta, Susan; Patel, Ashwin; Lutz, 
Paul; Hartline, Andrew; Anthony Hamaday; Lori Widdop; Mastronardo, Joseph A.; 
mschneider@pennoni.com 
Cc: Claude de Botton; Paul de Botton; Cristie Campbell; Dick Orth 
Subject: RE: Marple Associates 
 
We are concerned about the backups that occur on Lawrence Rd that seem to be 
exacerbated by the delays created by the NB I-476 on-ramp in its current 
configuration.  We discussed this at length and all seemed to agree that 
modifications to this ramp were needed both to help the ramp but primarily 
to address the situation on Lawrence Rd.  Have you mitigated the impacts at 
Lawrence and RT 3?  What do the queues look like without a ramps 
modification and just a traffic adaptive? You may have theoretically 
mitigated the impacts at the ramp/RT 3 intersection but did you address 
Lawrence and RT 3?   
 
Francis J. Hanney, Traffic Services Manager 
PA Department of Transportation 
Engineering District 6-0 
7000 Geerdes Blvd. 
King of Prussia, PA 19406-1525 
Phone: 610-205-6560 | Fax: 610-205-6598  
fhanney@state.pa.us |  www.dot.state.pa.us 
 
 
 
-----Original Message----- 
From: Adrienne Eiss [mailto:aeiss@orth-rodgers.com]  
Sent: Wednesday, May 18, 2011 1:44 PM 
To: Federico, Al P.; Hanney, Francis J.; Lapenta, Susan; Patel, Ashwin; Lutz, 
Paul; Hartline, Andrew; Anthony Hamaday; Lori Widdop; Mastronardo, Joseph A.; 
mschneider@pennoni.com 
Cc: Claude de Botton; Paul de Botton; Cristie Campbell; Dick Orth 
Subject: RE: Marple Associates 
 
Al, 
 
The proposed improvements are: 
 
*  Modifications to S.R. 0003 intended to provide a signalized access to 
the site, including modifications to the I-476  SB off ramp 
  
*  Modifying the lane configuration of the northbound I-476 NB off-ramp 
approach at S.R. 0003  
 
*  Pedestrian provisions for the above 
 
*  Installing fiber between North Lawrence and South Lawrence Road to 
connect the two existing separate fiber systems in Haverford and Marple 
Townships, and any other equipment changes needed to combine them into a 
single system with the master in Haverford Township 
 
An adaptive signal system on SR 0003 or the modification to the I-476 
northbound on-ramp were suggested as Alternative Transportation Plans if 



the impact of the development cannot be mitigated by the other 
improvements. 
 
We believe the impact of the development is mitigated by the proposed 
improvements.  We will forward to you the Synchro output for Existing, 
2015 No-Build and Build,  2020 No-Build and Build for the three analysis 
hours that are summarized in the Tables included with our letter. 
 
Adrienne 
 
 
 
Adrienne Eiss, PTP 
Senior Project Manager 
Orth-Rodgers & Associates, Inc. 
301 Lindenwood Drive, Suite 130 
Malvern, PA 19355 
Phone: (610) 407-9700 Ext. 212 
Fax:  (610) 407-9600 
aeiss@orth-rodgers.com 
 
-----Original Message----- 
From: Federico, Al P. [mailto:APFederico@mccormicktaylor.com]  
Sent: Wednesday, May 18, 2011 12:35 PM 
To: Adrienne Eiss; Hanney, Francis J.; Lapenta, Susan; Patel, Ashwin; 
Lutz, Paul; Hartline, Andrew; Anthony Hamaday; Lori Widdop; Mastronardo, 
Joseph A.; mschneider@pennoni.com 
Cc: Claude de Botton; Paul de Botton; Cristie Campbell; Dick Orth 
Subject: RE: Marple Associates 
 
Adrienne, 
  
These partial submissions are getting a bit difficult to keep track of, 
so I'd like to make sure we're all on the same page here.  If I'm read 
this correctly, aside from modifications to S.R. 0003 intended to 
provide a signalized access to the site, the improvements/mitigation 
proposed as part of this project are: 
 
*  
 Implementation of an adaptive signal system along S.R. 0003; and 
*  
 Modifying the lane configuration of the northbound I-476 NB 
off-ramp approach at S.R. 0003. 
 
Is that correct? 
  
Al Federico 
  
 
________________________________ 
 
From: Adrienne Eiss [mailto:aeiss@orth-rodgers.com] 
Sent: Wed 5/18/2011 11:59 AM 
To: Hanney, Francis J.; Lapenta, Susan; Patel, Ashwin; Lutz, Paul; 
Hartline, Andrew; Federico, Al P.; Anthony Hamaday; Lori Widdop; 
Mastronardo, Joseph A.; mschneider@pennoni.com 
Cc: Claude de Botton; Paul de Botton; Cristie Campbell; Dick Orth 



Subject: RE: Marple Associates 
 
 
 
Fran, 
 
Thank you for your review letter of May 9, 2011.  Attached is a response 
to the comments. 
 
We are eager to resolve these last remaining items and prepare the 
formal Traffic Impact Study report.   
 
  
 
Adrienne 
 
  
 
  
 
Adrienne Eiss, PTP 
 
Senior Project Manager 
 
Orth-Rodgers & Associates, Inc. 
 
301 Lindenwood Drive, Suite 130 
 
Malvern, PA 19355 
 
Phone: (610) 407-9700 Ext. 212 
 
Fax:  (610) 407-9600 
 
aeiss@orth-rodgers.com 
 
  
 



 

 
 

301 Lindenwood Drive, Suite 130 | Malvern PA 19355 |Phone 610.407.9700 | Fax 610.407.9600 

 
         May 24, 2011 
 
Mr. Francis J. Hanney 
District Traffic Services Manager 
PennDOT, Engineering District 6-0 
7000 Geerdes Boulevard 
King of Prussia, PA  19406-1525 

RE: HOP Application No. pre689 
Traffic Log No. D09-039XR 
Marple Associates Site 
Delaware County, Marple Township 

 
Dear Fran, 
 
This letter is to summarize the reasoning behind the improvements proposed in our May 18, 2011 
letter.  The improvements are based on traffic analysis performed to address comments received 
at the February 15, 2011 meeting and in previous review letters. Based on the analysis results, we 
believe the PennDOT TIS Guidelines are met. 

We did agree at the February 15 meeting that there is an existing problem on West Chester Pike 
westbound in the AM peak hour due to traffic entering the northbound on-ramp.  We have 
examined the effect of development on conditions at Lawrence Road. 

We believe that the PennDOT TIS Guidelines are met at the South and North Lawrence Road 
intersections with the proposed improvements based on Overall Intersection Level of Service as 
well as individual approach Level of Service and queues as indicated in the tables sent with our 
May 18 letter.   

Comparison of Overall Intersection Level of Service - - 2020 Build vs. 2020 No Build - - at the 
South Lawrence Road intersection with West Chester Pike shows no change in any of the study 
hours (AM, PM, or Saturday). The Overall Intersection Level of Service at the North Lawrence 
Road intersection with West Chester Pick does change in the AM and PM peak hours but the 
increase in delay is 8 seconds or less. 

Comparison of individual approach LOS for 2020 Build and No-Build at South Lawrence Road 
shows all individual approaches operate at the same LOS in the AM, PM and Saturday peak hours. 
At North Lawrence Road, all individual approaches operate at the same LOS in the AM, PM and 
Saturday peak hours except in three instances: in the PM peak hour, the eastbound left turn 
changes from C(23) to D(39), the westbound through movement changes from D(47) to E(56), and 
the southbound right turn changes from E(62) to F(83).  (Negligible changes such as a change 
from B(17) to C(20) or from A(9) to B(10) were not counted.) 

Review of individual approach queues at South Lawrence Road shows most movements 
experience no increase in queue length or an increase of one to three autos in the AM, PM and 
Saturday peak hours. The greatest increase in queue length experienced on any movement at 
South Lawrence Road is seven autos in the westbound through movement during the Saturday 
peak hour.  At North Lawrence Road most individual approaches also experience little or no 
increase in queue length, except for two movements.  The southbound right turn will experience an 
increase of about seven autos in the 50% queue and four autos in the 95% queue in the PM peak 
hour.  The eastbound left turn will experience an increase of eight autos in queue length in the PM 
peak hour and five autos in the Saturday peak hour; however, the 95% left turn queue length is 
well accommodated by the available storage in both hours. 



Mr. Fran Hanney 
Marple Associates 
May 24, 2011 
Page 2 
 
 
One movement (the North Lawrence Road right turn lane) experiences some significant impact in 
queue and level of service in one of the three analysis hours (the PM peak).  But, in general, the 
individual approaches experience a minimal impact compared with No-Build conditions. 

Our analysis has compared the future Build conditions with the optimized No-Build scenario.  
However, this optimized No-Build assumes optimized, reliable signal offsets, which is a false 
comparison because West Chester Pike between North and South Lawrence Roads is not even 
interconnected today.  Interconnecting and coordinating the two existing systems will be a 
significant improvement. 

As a result of our analysis we have suggested the following proposed improvements:  

• Modifications to S.R. 0003 intended to provide a signalized access to the site, including 
modifications to the I-476  SB off ramp 
 

• Modification to the lane configuration of the northbound I-476 NB off-ramp approach at 
S.R. 0003  

 
• Provisions for pedestrians at the above locations 

 
• Installation of fiber between North Lawrence and South Lawrence Road to connect the two 

existing separate fiber systems in Haverford and Marple Townships, and any other 
equipment changes needed to combine them into a single system with the master in 
Haverford Township 

 
We believe that the proposed improvements meet the PENNDOT TIS Guidelines for mitigation of 
development traffic impact.   Therefore, the developer should not be held responsible for either of 
the suggested offsite improvements, i.e. adaptive signal control or relocation of the I-476 
northbound on-ramp.  
 
We appreciate your consideration of this information in your review and response to our letter of 
May 18. 
       
      Very truly yours, 
      ORTH- RODGERS & ASSOCIATES, INC. 
 
        
       
      ADRIENNE EISS, PTP 
      Senior Project Manager 
cc: Albert Federico  
 Ashwin Patel  
 Paul Lutz                    
 Susan LaPenta 
 H. Richard Orth 
 Claude DeBotton 
 Paul DeBotton 
 Anthony Hamaday, Marple Township 
 Lori Hanlon-Widdop, Haverford Township 
 Michael Schneider, Pennoni Associates 
 Joseph Mastronardo, Pennoni Associates  




