Appendix A
Traffic Volume Data

Prepared for WKE, Inc. Engineers and Planners
E KOA CORPORAT]ON Tradffic Study for SR-57/SR-60 Grand Avenue Confluence

PLAMNING & ENGINEERING



Intersection Turning Movement
Prepared by:

National Data & Surveying Services

TMC Summary of Grand Ave/SR-60 WB Rarmps

Project #: 08-2047-056
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Intersection Turning Movement

Prepared by:
National Data & Surveying Services

N-5 STREET: Grand Ave DATE; 2/6/2008 LOCATION: City of Diamond Bar
E-W STREET: SR-60 WB Ramps DAY: WEDNESDAY PROJECT#  08-2047-056
NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
NL NT NR SL ST SR EL ET ER WL WT  WR  TOTAL
LANES: 1 2 i 2 2 0 1 0.5 0.5 1.3 0.3 1.3
6:00 AM
6:15 AM
6:30 AM
6:45 AM
7:00 AM 2 311 50 30 130 2 1 2 2 130 2 140 862
7:15 AM 2 400 67 2 127 2 2 i 4 128 6 178 1008
7:30 AM 4 377 80 80 ie7 4 3 3 1 141 8 160 1028
7:45 AM 11 326 99 87 201 7 4 2 2 156 11 127 1033
8:00 AM B8 311 98 90 211 2 5 1 0 120 B 130 984
. 8:15 AM 7 321 70 92 190 4 3 3 1 111 7 100 909
8:30 AM 6 260 72 80 187 6 2 2 2 108 4 111 840
8:45 AM 10 227 68 81 177 2 2 2 1 99 2 126 797
9:00 AM
9:15 AM
9:30 AM
9:45 AM
10:00 AM
10:15 AM
10:30 AM
10:45 AM
11:00 AM
11:15 AM
11:30 AM
11:45 AM
TOTAL NL NT NR SL ST SR EL ET ER WL WT  WR | TOTAL
VOLUMES = 50 2533 604 | 691 1390 29 22 16 13 593 48 1072 | 7461
AM Peak Hr Begins at: 715 AM
PEAK
VOLUMES = 25 1414 344 | 348 706 15 14 7 7 545 33 595 4053
PEAK HR.
FACTOR: 0.95C 0.882 0.875 0.940 0.981

CONTROL: Signalized



Intersection Turning Movement

Prepared by:

National Data & Surveying Services

N-S STREET: Grand Ave

DATE: 2/6/2008 LOCATION: City of Diamond Bar

E-W STREET: SR-60 WB Ramps DAY: WEDNESDAY PROJECT#  08-2047-056
NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
NL NT NR SL 5T SR EL ET ER WL WT WR TOTAL
LANES: 1 2 1 2 2 0 1 0.5 0.5 1.3 0.3 1.3
1:00 PM
1:15 PM™
1;30 PM
1:45 PM
2:00 PM
2:15 PM
2:30 PM
2:45 PM
3:00 PM
3:15 PM
3:30 PM
3:45 PM
4:00 PM 7 207 82 120 250 6 2 7 4 50 2 96 833
4:15 PM 2 221 81 115 261 3 1 8 2 42 1 88 825
4:30 PM 6 217 42 109 252 1 4 11 7 61 2 76 788
4:45 PM 8 207 71 107 301 2 6 8 8 58 0 90 866
5:00 PM 4 221 83 126 270 5 7 6 9 67 0 79 877
5:15 PM 9 190 85 130 288 4 4 3 10 70 1 111 905
5:30 PM 11 188 84 141 269 6 5 1 8 65 2 87 867
5:45 PM 15 208 75 130 292 2 6 p 8 72 1 92 303
6:00 PM
6:15 PM
6:30 PM
6:45 PM
TOTAL NL NT NR SL ST SR EL ET ER WL WT  WR | TOTAL
VOLUMES = 62 1659 603 | 978 2183 29 35 46 56 485 9 719 6864
PM Peak Hr Begins at: 500 PM
PEAK
VOLUMES = 39 807 327 | 527 1i19 17 22 12 35 274 4 369 3552
PEAK HR.
FACTOR: 0.952 0.981 0.784 0.889 0.981
CONTROL: Signalized




Intersection Turning Movement

Prepared by:

National Data & Surveying Services

TMC Summary of Grand Ave/SR-60 EB Ramps
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Intersection Turning Movement

Prepared hy:

National Data & Surveying Services

N-S STREET: Grand Ave

DATE: 2/6/2008

LOCATION: City of Diamond Bar

E-W STREET: SR-60 EB Ramps DAY: WEDNESDAY PROJECT#  08-2047-057
NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
NL NT NR SL ST SR EL ET ER WL WT WR TOTAL
LANES: 0 2 1 1 2 0 2 0 1 0 0 0
6:00 AM
6:15 AM
0:30 AM
6:43 AM
7:00 AM 271 69 60 180 160 57 797
7:15 AM 356 82 72 211 158 60 939
7:30 AM 301 92 80 256 143 58 930
7:45 AM 261 93 71 270 131 62 888
8:00 AM 275 82 86 221 120 70 854
8:15 AM 240 71 77 205 131 - 71 795
8:30 AM 221 102 75 211 140 62 811
8:45 AM 196 82 86 226 116 59 765
9:00 AM
9:15 AM
9:30 AM
9:45 AM
10:00 AM
10:15 AM
10:30 AM
10:45 AM
11:00 AM
11:15 AM
11:30 AM
11:45 AM
TOTAL NL NT NR SL 5T SR EL ET ER WL  WT WR | TOTAL
VOLUMES = 0 2121 673 607 1780 1t} 1099 0 499 0 0 0 6779
AM Peak Hr Begins at: 715 AM
PEAK
VOLUMES = ¢ 1193 349 309 958 0 552 0 250 0 0 0 3611
PEAK HR.
FACTOR: 0.880 0.929 0.920 0.000 0.961
CONTROL: Signalized



N-S STREET: Grand Ave

Intersection Turning Movement

Prepared by:
National Data & Surveying Services

DATE: 2/6/2008 LOCATICN: City of Dlamond Bar

E-W STREET: SR-60 EB Ramps DAY: WEDNESDAY PROIECT#  08-2047-057
NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
NL NT NR SL ST SR EL ET ER WL  WT WR  TOTAL
LANES:; 0 2 1 1 2 0 2 0 1 0 0 0
1:00 PM
1;15PM
1:30 PM
1:45PM
2:00 PM
2:15PM
2:30 PM
2:45 PM
3:00 PM
3:15PM
3:30 PM
3:45 PM
4:00 PM 277 162 79 211 56 24 809
4:15 PM 230 154 78 226 62 30 780
4:30 PM 201 112 62 230 68 32 705
4:45 PM 197 116 58 227 70 41 709
5:00 PM 240 132 72 268 66 34 812
5:15 PM 226 116 77 281 62 24 786
5:30 PM 231 131 66 271 71 30 800
5:45 PM 208 105 74 290 656 37 780
6:00 PM
6:15 PM
6:30 PM
6:45 PM
TOTAL NL NT NR SL ST SR EL ET ER WL  WT  WR | TOTAL
VOLUMES = 0 1810 1028 | 566 2004 QO 521 0 252 0 0 0 6181
PM Peak Hr Begins at: 500 PM
PEAK
VOLUMES = 0 905 484 | 289 1110 0 265 0 125 0 0 o 3178
PEAK HR.
FACTOR: 0.933 0.961 0.947 0.000 0.978
CONTROL: Signalized




Intersection Turning Movement
Prepared by;

National Data & Surveying Services

TMC Summary of Grand Avenue/Golden Springs Drive

Prcject #:; 08-2047-060
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Intersection Turning Movement

Prepared by:
National Data & Surveying Services

N-S STREET: Grand Ave DATE: 2/7/2008 LOCATION: City of Diamond Bar
E-W STREET: Golden Springs Dr DAY: THURSDAY PROJECT#  08-2047-060
NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
NL NT NR SL ST SR EL ET ER WL WT WR TOTAL

LANES: 2 2 0 2 2 1 2 2 2 1 2 0

6:00 AM

6:15 AM

6:30 AM

6:45 AM

7:00 AM 101 300 6 28 108 128 26 27 23 i4 148 69 978
7:15 AM 132 323 8 42 123 94 31 28 29 29 150 54 1043
7:30 AM 141 284 i3 40 128 i35 37 34 30 29 187 50 1108
7:45 AM 140 257 15 36 114 153 44 55 47 41 178 48 1128
8:00 AM 102 247 i2 43 107 140 51 40 38 25 191 68 1064
8:15 AM 103 284 6 31 136 158 41 36 39 18 136 43 1031
8:30 AM 130 246 9 37 128 124 42 21 39 17 116 44 953
8:45 AM 120 237 17 20 126 104 37 40 30 22 122 45 920
9:00 AM
9:15 AM
9:30 AM
9:45 AM

10:00 AM

10:15 AM

10:30 AM

10:45 AM

11:00 AM

11:15 AM

11:30 AM

11:45 AM

TOTAL
8225

WL WT WR
195 1228 421

EL ET ER
309 281 275

5L 1) SR
277 970 1036

NL NT NR
99 2178 86

TOTAL
VOLUMES =

AM Peak Hr Begins at: 715 AM

PEAK
VOLUMES = 515 1111 48 161 472 522 | 163 157 144 (124 706 220 4343

PEAK HR.
FACTOR: 0.904 0.953 0.795 0.924 0.963

CONTROL: Signalized



Intersection Turning Movement

Prepared by:

National Data & Surveying Services

N-S STREET: Grand Ave DATE: 2/7/2008 LOCATION: City of Diamond Bar
£-W STREET: Golden Springs Dr DAY: THURSDAY PROJECT#  08-2047-060
NORTHBOUND SOUTHBOUND EASTBOUND WESTBOUND
NL NT NR SL ST SR EL ET ER WL WT  WR  TOTAL
LANES: 2 2 0 2 2 1 2 2 2 i 2 0
1:00 PM
1:15PM
1:30 PM
1:45 PM
2:.00 PM
2:15 PM
2:30 PM
2:45 PM
3:00 PM
3115 PM
3:30PM
3:45PM
4:00 PM 65 114 14 57 183 40 141 176 115 21 73 28 1027
4:15 PM 72 132 16 63 195 47 159 181 127 24 95 37 1148
4:30 PM 78 143 23 73 219 56 i64 188 131 27 82 40 1224
4:45 PM 74 139 17 58 208 58 150 191 123 19 88 38 1163
5:00 PM 84 164 15 86 235 50 187 239 142 21 85 44 1352
5:15 PM 66 155 2] 74 213 61 169 178 153 27 108 4 1266
5:30 PM 60 151 32 75 228 48 204 224 164 38 112 43 1379
5:45 PM 65 116 16 73 234 49 183 194 185 22 104 57 1298
6:00 PM
6:15 PM
6:30 PM
6:45 PM
TOTAL NL NT NR SL ST SR EL ET ER WL WT  WR | TOTAL
VOLUMES = 564 1114 154 | 559 1715 409 { 1357 1571 1140| 199 747 328 9857

PM Peak Hr Begins at:

PEAK
VOLUMES =

PEAK HR.
FACTOR:

CONTROL:

275

586

0.898

Signalized

500 PM

308 910 208 | 743 835 644 | 108 409 185 5285

0.961 0.938 0.909 0.960




TRAFFIC DATA SERVICES, INC.
{714) 541-2228
Summary of Vehicular Turning Movements

N/S 8ST: SR-57 NB LANES @ PATHFINDER RD FILENAME: 06912N3A
DATE:  6/30/2009
CITY: DIAMOND BAR DAY: TUESDAY
PERIOD LANES
BEGINS HOV 1 2 3 4 Total
7:00 AM 57 439 324 156 204 1180
15 AM 95 538 395 179 256 1463
30 AM 69 401 309 138 216 1133
45 AM 110 480 356 180 212 1338
8:00 AM 124 b26 366 184 265 14865
15 AM 94 435 335 162 202 1228
30 AM 93 455 337 179 245 1309
45 AM 90 390 317 157 234 1188
PEAK HOUR BEGINS AT: PHF: 0.92
715 AM
VOLUMES = 398 1945 1426 681 949 5399
FILENAME:  06912N3P
DATE: 6/30/2008
DAY: TUESDAY
PERIOD LANES
BEGINS HOV 1 2 3 4 Total
4:00 PM 353 291 286 292 374 1596
15 PM 351 308 296 285 418 1658
30 PM 351 269 276 302 429 1627
45 PM 343 250 243 266 348 1459
5:00 PM 356 249 238 274 367 1484
15 PM 354 276 270 300 384 1584
30 PM 352 222 214 267 362 1417
45 PM 315 231 232 266 371 1415
PEAK HOUR BEGINS AT: PHF: 0.95
1600 PM
VOLUMES = 1398 1127 1101 1145 1569 6340

COMMENTS:



TRAFFIC DATA SERVICES, INC.
(714) 541-2228
Summary of Vehicular Turning Movements

N/S8T: SR-57 NB LANES @ HIGHLAND VALLEY RD FILENAME: 06812N1A
DATE: 6/25/2009
CITY: POMONA DAY: THURSDAY
PERIOD LANES
BEGINS 1 2 3 4 Total
7:00 AM 116 239 300 380 1035
15 AM 186 329 346 330 1191
30 AM 218 405 371 335 1329
45 AM 232 374 297 315 1218
8:00 AM 168 318 376 282 1144
15 AM 165 317 303 304 1089
30 AM 190 328 340 302 1160
45 AM 183 326 280 334 1123
PEAK HOUR BEGINS AT: PHE: 0.92
715 AM
VOLUMES = 804 1426 1390 1262 4882
FILENAME: 06912N1P
DATE: 6/25/2009
DAY: THURSDAY
PERIOD LANES
BEGINS 1 2 3 4 Total
4:00 PM 195 348 493 464 1500
15 PM 244 346 318 328 1236
30 PM 237 373 378 439 1427
45 PM 226 368 293 339 1226
5:00 PM 222 359 330 381 1292
15 PM 259 448 270 308 1285
30 PM 229 330 342 385 1286
45 PM 226 336 297 360 1219
PEAK HOUR BEGINS AT: PHF: 0.9
1600 PM
VOLUMES = 902 1435 1482 1570 5389

COMMENTS:



TRAFFIC DATA SERVICES, INC.
(714) 541-2228
Summary of Vehicular Turning Movements

N/S ST: SR-60 EB CONNECTOR RAMP TO SR-57 SB FILENAME: 06912E2A
DATE: 7/2/2009
CiTY: DIAMOND BAR DAY: THURSDAY
PERIOD
BEGINS Total
7:00 AM 370 370
15 AM 390 390
30 AM 441 441
45 AM 299 299
8:00 AM 244 244
15 AM 273 273
30 AM 339 339
45 AM 276 2786
PEAK HOUR BEGINS AT: PHF: 0.85
700 AM
VOLUMES = 1500 1500

FILENAME: 06912E2P
DATE: 7/2/2009
DAY: THURSDAY

PERIOD
BEGINS Total
4:00 PM 171 171
15 PM 110 110
30 PM 151 151
45 PM 163 163
5:00 PM 170 170
15 PM 178 178
30 PM 188 188
45 PM 209 208
PEAK HOUR BEGINS AT: PHF: 0.88
1700 PM
VOLUMES = 745 745

COMMENTS:



TRAFFIC DATA SERVICES, INC.
(714) 541-2228
Summary of Vehicular Turning Movements

N/S ST: 8R-57 NB CONNECTOR RAMP TO SR-60 WB FILENAME:  06912W2A
DATE:  7/2/2009
CITY: DIAMOND BAR DAY: THURSDAY
PERICD
BEGINS Total
7:00 AM 294 294
15 AM 357 357
30 AM 307 307
45 A 358 358
8:00 AM 301 301
15 AM 327 327
30 AM 346 346
45 AM 306 306
PEAK HOUR BEGINS AT: PHF: 0.93
745 AM
VOLUMES = 1332 1332

FILENAME: 06812W2P
DATE:  7/2/2009
DAY: THURSDAY

PERIOD A
BEGINS Total
4:00 PM 247 247
15 PM 243 243
30 PM 230 230
45 PM 233 233
5:00 PM 261 261
15 PM 199 199
30 PM 146 146
45 PM 272 272
PEAK HOUR BEGINS AT: PHF: 0.93
1615 PM
VOLUMES = 967 967

COMMENTS:



TRAFFIC DATA SERVICES, INC,
(714) 541-2228
Summary of ¥ehicular Turning Movements

N/S ST GRAND AVE OVERCROSSING @ SR-60/SR-57 SOUTHBOUND TRAFFIC FILENAME: 06912W1A
DATE: 6/24/2009
CITY; DIAMOND BAR DAY: WEDNESDAY
PERIOD LANES
BEGINS MOV 1 2 3 4 5 é 7 Total
7:00 AM 485 524 399 344 254 589 441 167 3203
15 AM 512 403 494 215 130 548 468 190 29260
30 AM 395 506 392 213 146 539 472 194 2857
45 AM 398 471 369 252 176 583 449 177 2875
8:00 AM 377 482 353 203 123 495 411 170 2614
15 AM 381 490 392 198 130 537 390 187 2705
30 AM 384 474 342 214 240 547 392 146 2739
45 AM 292 463 366 233 262 512 393 175 2696
PEAK HOUR BEGINS AT: PHF: 0.93
700 AM
VOLUMES = 1790 1904 1654 1024 706 2259 1830 728 11895
FILENAME: 06912W1P
DATE: 61242009
DAY: WEDNESDAY
PERIOD LANES
BEGINS HOV 1 2 3 4 5 6 7 Total
4:00 PM 280 382 342 228 231 495 370 181 2509
15 PM 323 428 328 259 249 506 402 159 2654
30 PM 296 429 340 258 247 B39 435 163 2707
45 PM 310 424 372 284 238 517 413 178 2736
5:00 PM 305 398 324 227 222 514 415 205 2610
15 PM 326 443 361 247 219 536 455 175 2762
30PM 328 420 343 273 225 532 465 190 2776
45 PM 347 427 316 260 230 540 418 181 2719
PEAK HOUR BEGINS AT; PHF: 0.98
1645 PM
VOLUMES = 1269 1685 1400 1031 Q04 2099 1748 748 10884

COMMENTS:



TRAFFIC DATA SERVICES, INC.
(714) 541-2228
Summary of Vehicular Turning Movements

NfS ST : GRAND AVE OVERCROSSING @ SR-60/SR-57 NORTHERCUND TRAFFIC FILENAME: 06912ETA
DATE: 6/24/2009
CIiTY: DIAMOND BAR DAY WEDNESDAY
PERIOD LANES
BEGINS HOV 1 2 3 4 5 6 Total
7:00 AM 72 393 319 240 225 401 253 1903
15 AM 121 403 361 260 227 458 323 2153
30 AM 110 513 421 257 273 447 37N 2392
45 AM 101 470 363 301 303 446 333 2317
8:00 AM 109 454 401 246 194 418 2856 2107
15 AM 82 380 327 278 2906 439 353 2155
30 AM 87 370 328 257 266 421 301 2030
45 AM 92 356 339 252 262 427 323 2051
PEAK HOUR BEGINS AT: PHE: 0.94
730 AM
VOLUMES = 402 1817 1512 1082 106& 1760 1342 8971
FILENAME: D6912ETP
DATE: 6/24f2009
DAY WEDNESDAY
PERIOD LANES
BEGINS HOV 1 2 3 4 5 6 Total
4:00 PM 533 503 447 314 303 382 324 2806
15 PM 445 335 310 224 229 336 262 2141
30 PM 476 473 452 337 334 439 377 2888
45 PM 465 507 458 357 336 343 293 2759
5:00 PM 459 439 434 351 362 415 385 2845
15 PM 451 485 461 353 374 344 306 2774
30PM 468 444 413 378 355 403 362 2823
45 PM 486 484 418 359 371 344 308 2770
PEAK HOUR BEGINS AT: PHF: 0.98
1630 PM
VOLUMES = 1851 1904 1805 1398 1406 1541 1361 11266

COMMENIS:



TRAFFIC DATA SERVICES, INC.
(714) 541-2228
Summary of Vehicular Turning Movements

N/S ST: SR-57 SB ON/OFF RAMPS @ SUNSET CROSSING RD FILENAME:  083812S52A
DATE:  6/25/2009
CITY: DIAMOND BAR DAY: THURSDAY
PERIOD
BEGINS ON OFF Tolal
7:00 AM 28 118 146
15 AM 23 188 211
30 AM 28 199 227
45 AM 26 204 230
8:00 AM 22 73 95
15 AM 33 88 121
30 AM 45 96 141
45 AM 28 113 141
PEAK HOUR BEGINS AT: PHF: 0.88
700 AM
VOLUMES = 105 709 814

FILENAME: 0691252P
DATE:  6/25/2009
DAY. THURSDAY

PERIOD
BEGINS ON OFF Total
4:00 PM 33 204 237
15 PM 29 200 229
30 PM 31 197 228
45 PM 27 188 215
5:00 PM 35 254 289
15 PM 32 226 258
20 PM 24 27 295
45 P 34 241 275
PEAK HOUR BEGINS AT: PHF: 0.95
1700 PM
VOLUMES = 125 992 1117

COMMENTS:



TRAFFIC DATA SERVICES, INC.
(714) 541-2228
Summary of Vehicular Turning Movements

N/SST: SR-57 SB ON/OFF RAMPS @ PATHFINDER RD FILENAME:  06912S4A
DATE:  6/30/2009
CITY: DIAMOND BAR DAY: TUESDAY
PERIOD
BEGINS ON OFF Total
7:00 AM 64 86 150
15 AM 93 119 212
30 AM 76 100 176
45 AM 59 102 161
8:00 AM 57 98 155
15 AM 61 171 232
30 AM 77 208 285
45 AM 113 184 297
PEAK HOUR BEGINS AT: PHF: 0.82
800 AM
VOLUMES = 308 661 969

FILENAME: 0691254P
DATE:  6/30/2009
DAY: TUESDAY

PERIOD
BEGINS ON OFF Total
4:00 PM 57 73 130
15 PM 52 62 114
30 PM 72 72 144
45 PM 54 107 161
5:00 PM 85 54 139
15 PM 86 90 176
30 PM 77 103 180
45 PM 78 96 174
PEAK HOUR BEGINS AT: PHF: 0.93
1700 PM
VOLUMES = 326 343 668

COMMENTS:



TRAFFIC DATA SERVICES, INC.
{714) 541-2228
Summary of Vehicular Turning Movements

N/SST: SR-57 SB LANES @ PATHFINDER RD FILENAME: (08912S3A
DATE:  6/30/2009
CITY: DIAMOND BAR DAY: TUESDAY
PERIOD LANES
BEGINS HOV 1 2 3 4 5 Total
7:00 AM 183 481 539 276 216 46 17441
15 AM 279 442 527 329 205 64 1848
30 AM 321 462 517 3231 294 146 2071
45 AM 341 359 399 433 468 301 2301
8:00 AM 284 328 330 289 237 89 1537
15 AM 174 159 179 a0 91 27 720
30 AM 143 208 219 74 70 12 726
45 AM 171 196 201 196 212 61 1037
PEAK HOUR BEGINS AT: PHF: 0.86
700 AM
VOLUMES = 1124 1744 1982 1369 1183 557 7959
FILENAME: 06912583P
DATE. 6/30/2009
DAY: TUESDAY
PERIOD LANES
BEGINS HOV 1 2 3 4 5 Total
4:00 PM 169 455 417 230 137 25 1433
15 PM 183 427 377 234 142 25 1388
30 PM 153 491 449 222 150 16 1481
45 PM 191 458 435 219 149 32 1484
5:00 PM 165 473 425 220 158 23 1464
15 PM 176 471 385 243 183 28 1496
30 PM 199 471 440 264 160 17 1551
45 PM 160 438 422 215 133 28 1396
PEAK HOUR BEGINS AT: PHF: 0.97
1645 PM
VOLUMES = 731 1873 1695 946 650 100 5995

COMMENTS:



TRAFFIC DATA SERVICES, INC.
(714) 541-2228
Summary of Vehicular Turning Movementis

N/S ST: SRB-57 SBLANES @ HIGHLAND VALLEY RD FILENAME: 0891251A
DATE: 6/25/2009
CITY: POMONA DAY:. THURSDAY
PERIOD LANES
BEGINS 1 2 3 4 Total
7:00 AM 353 340 264 218 1175
15 AM 365 349 287 329 1330
30 AM 342 331 275 264 1212
45 AM 382 324 2861 268 1235
8:00 AM 312 276 247 190 1025
15 AM 332 301 251 214 1098
30 AM 290 290 222 202 1004
45 AM 293 275 226 205 999
PEAK HOUR BEGINS AT: PHF: 0.93
700 AM
VOLUMES = 1442 1344 1087 1079 4952
FILENAME: 06912S81F
DATE: 6/25/2009
DAY: THURSDAY
PERIOD LANES
BEGINS 1 2 3 4 Total
4:00 PM 320 325 291 315 1251
15 PM 348 311 272 293 1224
30 PM 378 334 318 325 1355
45 PM 403 357 315 322 1397
5:00 PM 378 344 331 350 1403
15 PM 444 398 364 379 1585
30 PM 374 350 286 301 1311
45 PM 338 341 313 326 1318
PEAK HOUR BEGINS AT: PHF: 0.91
1630 PM
VOLUMES = 1603 1433 1328 1376 5740

COMMENTS:



TRAFFIC DATA SERVICES, INC.
(714) 541-2228
Summary of Vehicular Turning Movements

N/S 8T: SR-57 NB ON RAMP @ DIAMOND BAR BLVD FILENAME: 06912N2A
DATE:  6/25/2009
CITY: DIAMOND BAR DAY: THURSDAY
PERIOD
BEGINS ON Total
7:00 AM 213 213
15 AM 223 223
30 AM 216 216
45 AM 214 214
8:00 AM 229 229
15 AM 213 213
30 AM 250 250
45 AM 183 183
PEAK HOUR BEGINS AT: PHF: 0.91
745 AM
VOLUMES = 906 906
FILENAME: 08912N2P
DATE: 6/25/2009
DAY: THURSDAY
PERIOD
BEGINS ON Total
4:00 PM 201 201
15 PM 203 203
30 PM 239 239
45 PM 220 220
5:00 PM 225 225
15 PM 242 242
30 PM 233 233
45 PM 245 245
PEAK HOUR BEGINS AT: PHF: 0.96
1700 PM
VOLUMES = 945 945

COMMENTS;



TRAFFIC DATA SERVICES, INC.
(714) 541-2228
Summary of Vehicular Turning Movements

N/SST: SR-57 NB ON/OFF RAMPS @ PATHFINDER RD FILENAME: 08912N4A
DATE:  6/30/2009
CITY: DIAMOND BAR DAY: TUESDAY
PERIOD
BEGINS ON OFF Tolal
7:00 AM 153 46 199
15 AM 214 71 285
30 AM 173 34 207
45 AM 107 68 175
8:00 AM 123 62 185
15 AM 147 62 209
30 AM 163 56 219
45 AM 140 53 193
PEAK HOUR BEGINS AT: PHF: 0.76
700 AM
VOLUMES = 647 219 866

FILENAME: 06912N4P
DATE:  &/30/2009
DAY. TUESDAY

PERIOD
BEGINS ON OFF Total
4:00 PM 105 133 238
15 PM Q9 134 233
30 PM 105 153 258
45 PM 122 121 243
5:00 PM 130 116 246
15 PM 110 107 217
30 PM 124 126 250
45 PM 129 111 240
PEAK MOUR BEGINS AT: PHF: 0.95
1615 PM
VOLUMES = 456 524 ‘ 980

COMMENTS:



True Count
3401 First Ave #123
San Diego, CA 92103
File Name : 9085.01.8R-60.AZUSA AVE.AM

Site Code : 00000000
Start Date : 9/30/2009

Page No :1
Groups Printed- Vehicles
SR-60 WB POMONA FWY @ AZUSA AVE
Westbound Easthound
Start Time LANE 1 | LANE 2 | LANE 3 | LANE 4 Thru Int. Totat |
06:00 431 455 337 201 0 1424
06:15 467 490 357 246 0 1560
06:30 436 487 378 245 0 1566
06:45 383 392 318 2096 0 1389
Total 1737 1824 1390 988 0 5939
07:00 328 323 226 257 0 1134
07:15 289 292 205 218 0 1004
07:30 302 289 155 212 0 958
07:45 304 320 183 228 0 1035
Total 1223 1224 769 915 0 4131
08:00 335 339 236 222 0 1132
08:15 233 225 132 192 0 782
08:30 311 314 206 226 0 1057
08:45 386 385 266 202 0 1239
Total 1265 1263 340 842 0 4210
09:00 339 341 219 197 0 1096
09:15 397 387 246 229 0 1259
09:30 395 39 293 208 0 1292
09:45 432 412 290 209 0 1343
Totat 1563 1536 1048 843 0 4990
Grand Total 5788 5847 4047 3588 0 19270
Apprch % 30 30.3 21 18.6 0
Total % 30 30.3 21 18.6 0




True Count
3401 First Ave #123
San Diego, CA 92103
File Name : 9085.01.SR-60.AZUSA AVE.AM

Site Code : 000000G0
Start Date ; 9/30/2009

PageNo :2
SR-60 WB POMONA FWY @ AZUSA AVE
Westhound Eastbound
Start Time LANE 1 | LANE 2 | LANE 3 | LANE 4 | App. Total Thru | App. Total Int. Total |
Peak Hour Analysis From 6:00:00 AM to 9:45:00 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 6:00:00 AM
6:00:00 AM 431 455 337 201 1424 0 0 1424
6:15:00 AM 467 490 357 246 1560 0 0 1560
6:30:00 AM 456 487 378 245 1566 0 0 1566
6:45:00 AM 383 392 318 296 1389 0 0 1389
Total Volume 1737 1824 1390 088 5939 0 0 5939
% App. Total 29.2 30.7 234 16.6 0
PHF .930 031 .919 .834 .948 600 000 948

Peak Hour Data
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True Count
3401 First Ave #123
San Diego, CA 82103
File Name : 8085.01.8R-60.AZUSA AVE.PM
Site Code : 00000000

Start Date : 9/30/2009
Page No 1

Groups Printed- Vehicles

SR-60 EB POMONA FWY @ AZUSA AVE
Westbound Eastbound
Start Time Thru LANE t | LANE 2 | LANE 3 | LANE 4 Int. Total |
14:30 0 443 423 320 168 1359
14:45 0 458 421 314 94 1287
Total 0 906 844 634 262 2646
15:00 0 394 388 313 123 1218
15:15 0 390 374 269 197 1230
15:30 0 402 382 283 133 1200
15:45 0 389 372 274 110 1145
Total 0 1575 1516 1139 563 4793
16:00 0 308 307 251 121 987
16:15 0 321 308 223 199 1051
16:30 0 352 350 258 161 1121
16:45 0 253 261 200 141 855
Total 0 1234 1226 932 622 4014
17:00 0 194 232 149 99 674
17:15 0 402 401 284 168 1255
17:30 0 395 330 293 129 1147
17:45 0 378 374 270 145 1167
Total 0 1369 1337 996 541 4243
18:00 0 411 416 324 214 1365
18:15 0 405 416 350 218 1389
18:30 0 386 370 274 186 1216
i8:45 0 419 414 314 207 1354
Total 0 1621 1616 1262 825 5324
Grand Total 0 6705 6539 4963 2813 21020
Apprch % v 319 31.1 236 134
Total % 0 3.9 311 23.6 13.4




True Count
3401 First Ave #123
San Diego, CA 82103

File Name : 2085.01.SR-60.AZLUSA AVE.PM
Site Code : 00000000

Start Date : 9/30/2009

Page No :2

SR-60 EB POMONA FWY @ AZUSA AVE
Westbound Eastbound

Start Time Thru | App. Total LANE 1 ] LANE Z | LANE3 | LANE 4 | App. Total Int. Total |
Peak Hour Analysis From 2:30:00 PM to 6:45:00 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 6:00:00 PM

6:00:00 PM 0 0 411 416 324 214 1365 1365
6:15:00 PM 0 0 405 416 350 218 1389 1389
6:30:00 PM 0 0 386 370 274 186 1216 1216
6:45:00 PM 0 0 419 414 314 207 1354 1354
Total Volume 0 0 1621 1616 1262 825 5324 5324

% App. Total 0 30.4 304 23.7 15.5
PHF 000 .000 967 G971 .01 .946 .958 958

Peak Hour Data

N

Total

SR-60 EB POMONA FWY @ AZUSA AVE
In
o] [5324] [5324]
Ll-ﬁn
LANE
4
!
1
uL
¥ZES ; (245
]

North

Peak Hour Begins at 18:00

Vehicl

Qut




True Count
3401 First Ave #123
San Diego, CA 92103

File Name : 9085.02.SR-60.PHILLIPS RANCH RD.AM
Site Code : 00000000

Start Date : 9/30/2000

PageNo :1

Grouns Printed- Vehicles

SR-60 WB POMONA FWY @ PHILLIPS RANCH RD
Westhound Eastbound
Start Time LANE 1 [ LANE 2 | LANE 3 | LANE 4 | LANE 5 Thru Int. Total |
06:00 402 481 490 375 207 0 2045
06:15 442 400 395 330 202 0 1859
06:30 419 403 438 339 309 0 1908
06:45 447 393 446 334 337 0 1957
Total 1710 1677 1769 1378 1235 0 7769
07:00 460 482 451 330 308 0 2031
07:15 445 420 404 275 203 0 1837
07:30 454 419 429 319 297 0 1918
07:45 395 404 446 280 289 0 1814
Total 1754 1725 1730 1204 1187 0 7600
08:00 378 408 395 248 243 0 1672
08:15 327 424 448 278 287 0 1764
08:30 291 432 418 288 275 0 1704
08:45 214 438 394 286 210 0 1542
Total 1210 1702 1655 1100 1015 0 6682
09:00 185 451 368 267 206 0 1477
09:15 204 462 374 295 214 0 1549
09:30 221 449 374 273 225 0 1542
09:45 163 459 398 267 210 0 1497
Total 713 1821 1514 1102 855 0 6065
Grand Total 5447 6925 6668 4784 4292 0 28116
Apprch % 194 24.6 23.7 17 15.3 ]
Total % 19.4 24.6 23.7 17 15.3 0




True Count
3401 First Ave #123
San Diego, CA 92103
File Name :9085.02.SR-60.PHILLIPS RANCH RD.AM

Site Code : 00000000
Start Date : 9/30/2009

PageNo :2
SR-60 WB POMONA FWY @ PHILLIPS RANCH RD
Westbound Eastbound
Start Time LANE1 | LANE 2 | LANE 2 | LANE 4 | LANE 5 | App. Total Thru | App. Total Int. Total |
Peak Hour Analysis From §:00:00 AM to 9:45:00 AM -Peak 1 of 1
Peak Hour for Entire Intersection Begins at 6:00:00 AM
6:00:00 AM 402 481 490 375 297 2045 0 0 2045
6:15:00 AM 442 400 395 330 292 1859 0 0 1859
6:30:00 AM 416 403 438 339 309 1908 0 0 1908
6:45:00 AM 447 393 446 334 337 1957 0 0 1957
Total Volume 1714 1677 1769 1378 1235 7769 1] 0 7769
% App. Total 22 21.6 22.8 17.7 15.9 0
PHF 956 872 .903 919 916 950 000 000 .950

Peak Hour Data
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True Count
3401 First Ave #123
San Diego, CA 92103
File Name : 9085.02.SR-60,PHILLIPS RANCH RD.PM

Site Code : 00000000
Start Date : 9/30/2009

PageNo 1
Groups Printed- Vehicles
SR-60 EB
POMONA SR-60 EB POMONA FWY @ PHILLIPS RANCH RD
FWY Eastbound
Westhound
Start Time Thry LANE 1] LANE 2 | LANE 3 | LANE 4 | LANE 5 Int. Total |
14:30 0 208 474 389 329 313 1713
14:45 0 260 484 415 308 313 1780
Total 0 468 958 804 637 626 3493
15:00 0 274 487 402 338 304 1805
15:15 0 280 526 435 343 317 1901
15:30 0 296 475 423 327 317 1838
15:45 0 284 469 409 320 323 1805
Total 0 1134 1957 1669 1328 1261 7349
16:00 0 317 499 403 329 332 1880
16:15 0 317 486 440 366 362 1971
16:30 0 281 493 422 340 359 1895
16:45 0 287 452 441 358 365 1903
Total 0 1202 1930 1706 1393 1418 7649
17:00 0 201 501 420 360 385 1957
i7:15 0 303 474 428 383 380 1968
17:30 0 301 496 435 336 385 1953
17:45 0 320 468 443 362 378 1971
Total 0 1215 1939 1726 1441 1528 7849
18:00 0 285 468 404 367 405 1929
18:15 0 265 472 429 391 393 1950
18:30 0 244 448 406 344 384 1826
18:45 0 263 429 346 330 356 1724
Total 0 1057 1817 1585 1432 1538 7429
Grand Total 0 5076 8601 7490 6231 6371 33769
Apprch % 0 15 255 22.2 18.5 18.9
Total % 0 15 255 222 18.5 18.9




True Count
3401 First Ave #123
San Diego, CA 92103
File Name : 8085.02.SR-60.PHILLIPS RANCH RD.PM

Site Code : 00000000
Start Date : 9/30/2009

PageNo :2
SR-60 EB POMONA FWY SR-60 EB POMONA FWY @ PHILLIPS RANCH RD
Westbound Eastbound
Start Time Thru | App. Tetal LANE 1 | LANE 2 | LANE3 | LANE 4 | LANE 5 | App. Total Int. Total |
Peak Hour Analysis From 2:30:00 PM to 6:45:00 PM - Peak T of 1
Peak Hour for Entire Intersection Begins at 5:00:00 PM
5:00:00 PM 0 0 20 501 420 360 385 1957 1957
5:15:00 PM 0 0 303 474 428 383 380 1968 1968
5:30:00 PM 0 0 301 496 435 336 385 1953 1953
5:45:00 PM 0 0 320 463 443 362 378 1971 1971
Total Volume 0 0 1215 1939 1726 1441 1528 7849 7849
% App. Total 0 15.5 24.7 22 184 19.5
PHF 000 .000 949 968 974 941 092 996 996

Peak Hour Data

&~

Total

SR-60 EB POMONA FWY @ PHILLIPS RANCH RD
In
o I:i al [zs4sl
7849
LANE
5
!

no

North

Peak Hour Begins at 17:00,
Vehicles

Out

1
gL
[0 ]
8vaLl"] [0 "] [BvEL ]
a0
A YNOWOJ 83 09-HS

[GEAN




Appendix B
Traffic Forecast Data

KOA C Prepared for WKE, Inc. Engineers and Planners
E ORPORATION Trdffic Study for SR-57/SR-60 Grand Avenue Confluence

PLAMNING & ENGINEERING



SR-57 NB, 2017 +IBC, Without Project

Brea Canyon Brea Brea Pathfinder Diamond T [
Mainline Yo" | Mainline |cany Mainline ~ |Cany Mainline | HOV Add-On Mainline [Pathfinder On| Mainline | HOVAdd | SR-600ff Mainline [ "°0P'® | Mainline
On off Bar On off
d Bar BI. Off d Bar Bl. On
Existing Counts

4906 300 5206 405 4801 205 5006 0 248 4758 690 5448 200 1332 4316 5055 9371 802 8569 0 8569 658 9227 5251 3976 906 4882 787 4095
2008 Base Model (Per) 22830 1145 23975 2163 21894 0 21894 176 1745 20326 1837 22163 2104 5502 18765 11306 30071 1881 28190 0 28190 1867 30057 17540 12342 1465 13808 1438 12369

2035 Model
(Per) 25890 882 26772 2310 24543 0 24543 252 1819 22976 2171 25148 2712 7757 20101 15622 35724 2144 33580 0 35548 1967 35548 22485 12992 1102 14094 1458 12636

AM

Growth (HR)

2035-2008 1163 -100 1063 56 1007 0 1007 29 28 1007 127 1134 231 857 508 1640 2148 100 2048 0 2796 38 2087 1879 247 -138 109 8 101
2035 Peak Hour 6069 200 6269 461 5808 205 6013 29 276 5765 817 6582 431 2189 4824 6695 11519 902 10617 0 11365 696 11314 7130 4223 768 4991 795 4196
2037 Peak Hour 6190 204 6394 470 5924 209 6133 29 282 5880 833 6714 440 2233 4920 6829 11750 920 0 11592 710 11540 7273 4307 783 5090 810 4280

2017 Forecast 5247 283 5547 424 5115 206 5347 9 257 5084 730 5806 269 1577 4511 5639 10151 933 0 9206 693 9905 5751 4154 870 5030 794 4239
Rounded 2017 Peak 5200 280 5500 420 5100 210 5300 10 260 5100 730 5800 270 1580 4500 5600 | 10100 | 940 0 9200 | 69 | 9900 | 5800 4100 | 870 | so00 | 790 | 4200
—
Existing Counts
(HR) 4432 700 5132 300 4832 150 4982 0 550 4432 539 4971 430 970 4431 5374 9805 390 0 9415 773 10188 5744 4444 945 5389 499 4890
2008 Base Model (Per) 43438 600 44038 3938 40765 0 40765 2688 3130 40324 673 40997 2677 10891 32783 23364 56147 2793 0 53353 2013 55367 34973 21230 2179 23409 2016 21393
2035 Model
(Per) 44689 69 44759 4018 40740 0 40740 3304 3258 40786 417 41203 3261 13172 31291 24998 56289 2919 53370 0 53370 4622 57993 35726 23176 1747 24924 2020 22903
Growth (HR) M

2035-2008 350 -149 202 22 -7 0 -7 172 36 129 =72 58 164 639 -418 458 40 35 0 5 731 735 211 545 -121 424 1 423
2035 Peak Hour 4782 551 5334 322 4825 150 4975 172 586 4561 467 5029 594 1609 4013 5832 9845 425 0 9420 1504 10923 5955 4989 824 5813 500 5313
2037 Peak Hour 4878 770 5441 329 4922 153 5075 176 598 4653 477 5129 605 1641 4094 5948 10042 434 0 9608 1534 11142 6074 5089 841 5929 510 5419

2017 Forecast 4566 720 5237 309 4909 150 5073 51 564 4566 522 5065 481 1161 4394 5553 9918 461 0 9468 1024 10506 5846 4660 915 5564 502 5064
Rounded 2017 Peak 4500 720 5200 310 4900 150 5100 50 560 4600 520 5100 480 1160 4400 5600 10000 470 9500 o 9500 1040 10500 5800 4700 920 5600 500 5100




SR-57 SB 2017 HIBC, No Project

Sunset Sunset e e N N Brea
SR-60 EB Diamond Diamond
- A - A - . i Y [Pt
Mainline Croosfs'mg Mainline | Crossing e HoV off off Mainline on Bar Off Bar On 0%
Ex'“';‘ﬁ;"""ts 2921 709 2212 136 | 4348 | 6202 | 10550 | 1173 699 | 10076 ) 10076 | 4080 0 510 5996 1561 0 703 6854 351 7205
2008 Base Model (Per) 15143 | 1773 | 13369 | 167 | 13536 | 22809 | 36345 | 1753 807 | 35399 | 4034 | 39433 | 16185 | 1608 2 21720 4079 1648 1628 22526 | 2853 | 25379 | 220 | 24708 | 4531 | 29240 | 1511 | 27728
2035 Model
e 16460 | 1769 | 14690 | 28 14719 | 21755 | 36474 | 2101 403 | 34776 | 3735 | 38511 | 16078 | 945 303 | 21195 6464 3139 1548 22973 | 2875 | 25849 | 278 | 24962 | 4540 | 29512 | 1302 | 28210
GZ’Z;‘;“;(‘;;:’ AM 500 2 502 53 450 -401 a9 132 asa | 237 | -1 | 350 a1 252 114 -200 906 567 -30 170 8 179 2 97 7 103 79 | FausE
2035 Peak Hour 5421 707 | 4714 83 4798 | 5801 | 10509 | 1305 545 9839 | -114 | 9726 | 4039 | -252 s61 5797 2467 567 673 7024 359 7384 2 97 7 103 79 0
2037 Peak Hour 5530 | 722 4808 | 340 | 4893 | 5918 | 10811 | 1331 556 | 10036 | -116 | 9920 | 4120 | -257 572 5012 2517 979 686 7164 367 7531 2 98 7 105 81 0
2017 Forecast 5115 712 | 4409 194 | 4so1 | 6116 | 10707 | 1304 611 | 10026 | 114 | 10140 | 3886 77 527 | 6026 1829 280 699 6867 356 7232 6 2086 3 2086 23 2086
Rounded 2017 Peak 5100 | 710 | 4400 | 19 | 4600 | 6120 | 10700 | 1320 360 | 9800 | 360 | 10200 | 3900 80 400 | 5800 1800 280 700 6600 360 7000 10 7000 0 7000 20 7000
Existing Counts
) 5741 992 | 4740 133 | 4873 | 4641 | o514 | 647 866 | 9733 0 9733 | 4871 503 120 | 4862 745 0 359 5248 326 5574 114 5460 786 6246 280 | 5966
2008 Base Model (Per) 19734 | 2425 | 17309 | 60 17369 | 26161 | 43531 | 2519 757 | 41768 | 4804 | 46573 | 17649 | 1081 32 27907 6123 1907 2457 20670 | 3161 | 32831 | 969 | 31330 | 5705 | 37035 | 2551 | 34483
2035 Model
e o | 20977 | 2815 | w9s2 | 7a 18036 | 32066 | 50103 | 2681 2103 | S1524 | 5524 | S7089 | 23415 | 2827 | 1127 | 29774 10188 2232 2545 33187 | 2949 | 36137 | 1354 | 34197 | 5801 | 39998 | 1773 | 38225
Growth (HR)

e o0n 180 3 183 4 187 1653 | 1840 a5 937 2732 202 2033 | 1614 | 489 307 523 1138 651 25 985 -59 926 108 803 27 830 218 | 1048
2035 Peak Hour 5021 989 | 4923 137 | so60 | 6204 | 11354 | 692 1803 | 12465 | 202 | 12666 | 6485 | 1082 | 427 | s385 1883 651 384 6233 267 6500 | 222 6263 813 7076 62 7014
2037 Peak Hour 6039 | 1009 | 5021 140 | sie1 | e420 | 11581 | 706 1839 | 12714 | 206 | 12920 | 6615 | 1104 | 435 5492 1921 811 301 6357 272 6630 226 6388 | 829 7217 63 7154

2017 Forecast 5815 997 | 4814 | 238 | sos2 | 5144 | 10196 | 748 776 | 10209 | 426 | 10638 | 4994 | 738 211 5216 1075 231 368 5691 310 6010 147 5871 799 | 6661 217 | 6433
Rounded 2017 Peak 5800 | 1000 | 4800 | 240 | 5100 | 5100 | 10200 | 760 a00 | 9800 | 830 | 10600 | 5000 | 620 130 | 4900 1100 230 370 5400 310 5700 | 150 | se00 | 800 | 6400 | 220 | 6200




SR-60, EE 2017 +IBC, No Project

Azusa Off Mainline Azusa On Mainline Azusa On Fullerton Mainline | Fullerton | Mainline | Fullerton Nogales inli gal inli gall Fairwa Mainlane | Fairway |Mainlane| Fairway Lemon
Mainline Ram (West of Ramp 1 (East of Ramp 2 Mainline Off Ram (West of | On Ramp | (East of | On Ramp | Mainline off iam (West of [ On Ramp | (East of | On Ramp | Mainline Offramy (West of [ On Ramp | (East of | On Ramp | Mainline Ave Off
P Azusa) P Azusa) J ) Fullerton) 1 Fullerton) 2 P| Nogales) 1 les) 2 P Fairway) 1 Fairway) 2
Existing Counts
(HR)
2008 Base Model (Per) 18179 1578 16600 1045 17646 278 17924 1636 16288 795 17083 478 17562 1384 16178 496 16674 740 17414 1456 15958 828 16786 486 17272 0
2035 Model
(Per) 19067 1572 17495 1885 19181 1202 18697 1618 17347 877 18224 951 19175 1317 17857 809 18667 1030 19805 1354 18451 1121 19572 631 20204 2313
AM
Growth (HR) 337 -2 340 319 583 351 294 -7 402 31 434 180 613 -25 638 119 757 110 909 -39 947 111 1059 55 1114 879
2035-2008
2035 Peak Hour 337 -2 340 319 583 351 294 -7 402 31 434 180 613 -25 638 119 757 110 909 39 947 111 1059 55 1114 879
2037 Peak Hour 344 -2 347 326 595 358 300 -7 410 32 442 183 625 -26 651 121 772 112 927 -40 966 114 1080 56 1136 897
2017 Forecast AM 2486 536
Rounded 2017 Peak 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7400 540
E’““':‘g:ﬁ”"“ 5941 700 5241 354 5595 581 6176 726 5450 355 5805 376 6181 192 5989 320 6309 348 6657 533 6124 201 6325 200 6525 0
2008 Base Model (Per) 33864 2106 31758 929 32687 1362 34049 2221 31828 441 32269 1229 33499 1978 31520 987 32508 987 33495 2078 31417 1089 32507 1613 34120 0
2035 Model
(Per) 31725 2228 29497 1483 30980 1385 32004 2377 29627 755 30382 1671 32054 2053 30000 1209 31210 818 32219 2155 30063 712 30776 1340 32117 3637
PM
Growth (HR) -599 34 -633 155 -478 6 -573 44 -616 88 -528 124 -405 21 -426 62 -363 -47 -357 22 -379 -106 -485 -76 -561 1018
2035-2008
2035 Peak Hour 5342 734 4608 509 5117 587 5603 770 4834 443 5277 500 5776 213 5563 382 5946 301 6300 555 5745 95 5840 124 5964 1018
2037 Peak Hour 5449 749 4700 519 5219 599 5715 785 4930 452 5382 510 5892 217 5675 390 6064 307 6426 566 5860 97 5957 126 6083 1039
2017 Forecast PM 5786 714 5372 401 5768 586 6354 744 5607 382 5975 414 6415 200 6192 340 6535 337 6869 544 6346 172 6518 180 6689 437
Rounded 2017 Peak 5800 710 5400 400 5800 590 6400 740 5600 380 6000 410 6400 200 6200 340 6500 340 6900 540 6300 170 6500 180 6700 700




2017

SR-60, WB, 2017+IBC, No Project

Philps Ranch Philps Ranch e st Diamond Bl |- (e
P Mainline P of Diamond HOV Off | Mainline | Bar Loop West of HOV Off | Mainline
On1l On2 Bar Off .
Bar On Diamond Bar
E"'s"'('ﬁ;”"ts 585 6178 440 6618 919 74 5699 503 6202 4348 | 10550 | 1173 | 9377 699 | 10076 0 10076 | 5996 230 510 3340
2008 Base Model (Per) 0 20830 1943 22761 1249 277 | 21236 | 1572 22809 13536 | 36345 | 1753 | 34591 | 807 | 35399 | 4034 | 39433 | 21720 | 1608 2 16185
2035 Model
per) 0 19981 2235 22200 1389 968 | 19842 | 1912 21755 14719 | 36747 | 2101 | 34372 | 403 | 34776 | 3735 | 38511 | 21195 | 945 303 | 16078
AM
Growth (HR) 0 323 111 213 53 263 530 129 401 450 153 132 83 154 237 114 350 200 252 114 41
2035-2008
2035 Peak Hour 585 5855 551 6405 972 337 5169 632 5801 4798 | 10703 | 1305 | 9294 545 9839 | -114 | 9726 | 5797 2 561 3299
2037 Peak Hour 597 5972 562 6533 992 344 5273 645 5918 4893 | 10917 | 1630 | 9480 300 | 10036 | 400 9920 | 6596 253 572 3365
2037 Ajusted 597 6130 562 6692 992 344 5356 553 5910 5200 | 11110 | 1630 | 9480 390 9870 400 | 10270 | 6080 253 572 3364
2017 Forecast AM 589 6156 474 6641 939 150 5614 516 6116 4501 | 10707 | 1304 | 9412 611 | 10026 | 114 | 10140 | 6026 236 527 3357
Rounded 2017 Peak 590 6200 470 6700 940 150 5600 520 6100 4600 | 10700 | 1320 | 9400 360 9800 360 | 10100 | 6000 240 530 3400
Ex'“"('::)"u"ts 0 5168 232 5400 935 5 4465 185 4650 4873 | 9523 647 8867 866 9733 0 9733 | 4862 593 120 4158
2008 Base Model (Per) 0 24893 1556 26407 2012 30 24389 | 1772 26161 17369 | 43531 | 2519 | 41011 | 757 | 41768 | 4804 | 46573 | 27907 | 1081 32 17649
2035 Model
(per) 0 31804 1684 33343 2101 849 | 30392 | 1674 32066 18036 | 50103 | 2681 | 47421 | 4103 | 51524 | 5524 | 57049 | 29774 | 2827 | 1127 | 23415
PM
Gz':‘g';“;;::) 0 1935 36 1942 25 229 1681 27 1653 187 1840 45 1795 937 2732 202 2033 523 489 307 1614
2035 Peak Hour 0 7103 268 7342 960 235 6146 158 6303 5060 | 11363 | 692 | 10662 | 1803 | 12465 | 202 | 12666 | 5385 | 1082 427 5772
2037 Peak Hour 0 7245 273 7489 979 240 6269 161 6429 5161 | 11590 | 706 | 10875 | 1839 | 12714 | 206 | 12920 | 5492 | 1104 435 5888
2017 Forecast PM 0 5749 23 5971 948 72 4961 189 5150 5052 | 10202 | 748 9448 776 | 10200 | 426 | 10638 | 5216 738 200 4484
Rounded 2017 Peak 0 5700 240 5900 950 70 4900 190 5100 5100 | 10200 | 760 9400 400 9800 830 | 10600 | 5200 740 200 4500




SR-57NB . Brea Cyn . . Fairway . Fairway o Nogales Mabl gal (il gal . Fullerton R | Gl || (HERDS | Gl . Azusa Off WS
Connector Mainline | Alt10n On Ramp HOV Off | Mainline (Lemon On | Dr. Off | On Ramp Mainline Off Ramp (East of | On Ramp | (West of | On Ramp | Mainlane Off Ramp (East of | On Ramp | (West of | On Ramp | Mainlane Ramp (East of
Nogales) 1 Nogales) 2 Fullerton) 1 Fullerton) 2 Azusa)
1332 4672 240 393 0 6085 0
3865 20050 57 482 0 22371 0
5629 21707 0 1177 1255 21630 891 19625 1433 18191 1136 19328 1531 17687 1311 18999 923 19922 1510 18412 1552 19964 683 20648 1336 19181
670 630 -22 264 477 -282 339 7458 545 6913 432 7345 582 6721 498 7220 351 7570 574 6997 590 7586 260 7846 508 7289
2002 5302 218 657 477 5803 339 7458 545 6913 432 7345 582 6721 498 7220 351 7570 574 6997 590 7586 260 7846 508 7289
1800 5408 264 670 486 5919 345 7607 555 7051 440 7492 593 6855 508 7364 358 7722 585 7136 602 7738 265 8003 518 7435
1800 5164 264 432 486 5374 345 5720 555 5164 440 5605 593 5011 508 5519 358 5877 585 5292 602 5893 265 6158 518 5640
1466 4823 246 404 140 5889 100 1629 160 1486 126 1600 169 1429 146 1571 103 1686 169 1514 171 1686 74 1771 149 1600
1500 4900 250 400 140 5400 100 5500 160 5300 130 5400 170 5200 150 5400 100 5500 170 5300 170 5500 70 5600 150 5500
970 5128 433 376 0 5937 0 7170 641 6765 696 7430 990 5288 220 5288 220 6880 751 6537 444 5288 220 6790 220 5288
7219 24869 0 825 0 27491 825 27491 2231 25260 2266 27527 2160 25366 2006 27373 660 28033 2032 26001 1707 27709 1019 28728 1778 26950
9683 33099 1478 1063 1946 33701 1985 31133 2381 28752 1661 30413 2211 28203 1748 29951 757 30708 2143 28565 1521 30086 1241 31327 1890 29191
690 2304 414 67 545 1739 325 1020 12 978 -169 808 14 794 -72 722 27 749 31 718 -52 666 62 728 31 627
1660 7432 847 443 545 7676 325 8190 683 7743 527 8238 1004 6082 148 6010 247 7629 782 7255 392 5954 282 7518 251 5915
1693 7581 864 451 556 7829 331 8354 697 7898 537 8403 1024 6204 151 6130 252 7782 798 7400 400 6073 288 7668 256 6034
1179 5663 566 397 171 6441 94 7436 658 6946 651 7564 999 5749 200 5777 229 7000 765 6526 431 5749 243 6907 231 5749
1200 5700 570 400 170 6600 400 7100 660 6700 650 7600 1000 5700 200 5800 230 7000 770 6500 430 5700 240 6900 230 5700




SR-57 NB, 2037+IBC, Without Project

SR-57 Northbound

Brea Brea . Mainline |
Time Period| Mainline | 5% @™°" | mainine |c. i Mainline | i Mainline | HOV Add-on | PXMANAEr | y1itine |pathfinder On| Maintine | HOVAdd | sreooff | MMM | qp o 0n | mainline [Grand off| Maintine | €™ | maintine | S | Maintine | sr-60 off| A" Ot | North of | PMON | yoinine [ TEMPIE | ygintine
on South of SR-60) Loop On slip On SR-60 BarOn off
d Bar BI. Off d Bar Bl On SR-60
Existing Counts
4906 300 5206 405 4801 205 5006 0 248 4758 690 5448 200 1332 4316 5055 9371 | 802 | 8569 0 8s6o | 658 | 9227 | 5251 0 3976 | 06 | 4882 | 787 | 4095
2008 Base Model (Per) 22830 1145 23975 2163 21894 0 21894 176 1745 20326 1837 22163 2104 5502 18765 11306 30071 1881 28190 0 28190 1867 30057 17540 0 12342 1465 13808 1438 12369
2035 Model
oor) 25890 882 26772 2310 24543 0 24543 252 1819 22976 2171 25148 2712 7757 20101 15622 | 35724 | 2144 | 33580 0 35548 | 1967 | 35548 | 22485 0 12992 | 1102 | 14094 | 1458 | 12636
Growth (HR)
2035-2008 AM 1163 -100 1063 56 1007 0 1007 29 28 1007 127 1134 231 857 508 1640 2148 100 2048 0 2796 38 2087 1879 0 247 -138 109 8 101
2035 Peak Hour 6069 200 6269 461 5808 205 6013 29 276 5765 817 6582 431 2189 4824 6695 11519 | 902 | 10617 0 11365 | 69 | 11314 | 7130 0 4223 | 768 | ase1 | 795 | 4196
2037 Peak Hour 6190 204 6394 470 5924 209 6133 29 282 5880 833 6714 440 2233 4920 6829 11750 | 920 | 10830 0 1592 | 710 | 11580 | 7273 0 4307 | 783 | soso | si0 | 4280
2037 Ajusted
PN 6100 240 6420 470 5950 209 6159 29 282 5907 833 6740 440 2190 4990 7100 1209 | 1260 | 10830 ) 1083 | 780 | 11610 | 7000 0 4610 | 783 | 5303 | 810 | 4ss2
Rounded 2037 Peak 6100 240 6400 470 5900 210 6200 30 280 5900 830 6700 440 2190 5000 7100 12100 1260 10800 0 10800 780 11600 7000 0 4600 780 5400 810 4600
Existing Counts
) 4432 700 5132 300 4832 150 4982 0 550 4432 539 4971 430 970 4431 5374 9805 | 390 | 9415 0 o415 | 773 | 10188 | 5744 0 a4as | oas | 53 | 499 | 4890
2008 Base Model (Per) 43438 600 44038 3938 40765 0 40765 2688 3130 40324 673 40997 2677 10891 32783 23364 56147 2793 53353 0 53353 2013 55367 34973 0 21230 2179 23409 2016 21393
2035 Model
(Per) 44689 69 44759 4018 40740 0 40740 3304 3258 40786 417 41203 3261 13172 31291 24998 56289 2919 53370 0 53370 4622 57993 35726 0 23176 1747 24924 2020 22903
Growth (HR) 350 149 202 22 7 0 7 172 36 129 72 58 164 639 418 458 40 35 5 0 5 731 735 211 0 545 121 424 1 423
2035-2008 PM
2035 Peak Hour 4782 551 5334 322 4825 150 4975 172 586 4561 467 5029 594 1609 4013 5832 osas | 425 | 9420 0 9420 | 1504 | 10923 | 5955 0 4089 | 824 | s813 | so0 | 5313
2037 Peak Hour 4878 770 5441 329 4922 153 5075 176 598 4653 477 5129 605 1641 4094 5948 10042 | 434 | 9608 0 9608 | 1534 | 11142 | 6074 0 soss | sa1 | 5929 | si0 | s419
2037 Ajusted
Peak Hour 4878 770 5456 329 5127 153 5280 176 598 4859 477 5335 605 1641 4300 5948 10248 640 9608 0 9608 1650 11258 6074 0 5184 841 6025 510 5515
Rounded 2037 Peak 4900 770 5500 330 5100 150 5300 180 600 4500 480 5300 610 1640 4300 6000 10200 | 640 | 9600 0 %00 | 1650 | 11300 | 6100 0 5200 | 840 | 6000 | 510 | 5500

Note: (1) AM Peak Hour = AM Peak Period X 0.38;

(2) PM Peak Hour = AM Peak Period X 0.28;




SR-57 SB, 2037+IBC, No Project

SR-57 SB, 2037+IBC, No Project

SR-57 Southbound

Time Sunset Sunset | Mainline e Gent SR-60 Mainline FEE 5 d oI d Brea
Period | Mainline | Crossing | Mainline | Crossing | North of | SR-60 On | Mainline |Grand Off| Mainline Mainline | _ Mainline | SR-60 Off | Truck | HOV Off | South of HOV Off Mainline Mainline | 22" | Maintine | 22M°"% | Maintine | Canyon | Mainline
Loop On Slip On Connector off On Bar Off Bar On
off On SR-60 Passby SR-60 Off
E’““':‘ﬁ;"""‘s 4921 709 4212 136 4348 | 6202 | 10550 | 1173 | 9377 699 | 10076 0 10076 | 4080 0 510 5996 1561 0 703 6854 351 7205
2008 Base Model (Per) 15143 | 1773 | 13369 | 167 | 13536 | 22809 | 36345 | 1753 | 34501 | 807 | 35399 | 4034 | 39433 | 16185 | 1608 2 21720 4079 1648 1628 22526 | 2853 | 25379 | 220 | 24708 | 4s31 | 29240 | 1511 | 27728
2035 Model
per) 16460 | 1769 | 14690 28 14719 | 21755 | 36474 | 2101 | 34372 | 403 | 34776 | 3735 | 38511 | 16078 | 945 303 | 21195 6464 3139 1548 22973 | 2875 | 25849 | 278 | 24962 | 4349 | 29512 | 1302 | 28210
GZ’Z?‘:"S“‘Z(()::) AM 500 2 502 -53 450 401 49 132 -83 154 237 114 350 a1 252 114 200 906 567 30 170 8 179 2 97 7 103 79 FALSE
2035 Peak Hour 5421 707 4714 83 4798 | 5801 | 10599 | 1305 | 9294 545 9839 | -114 | 9726 | 4039 252 561 5797 2467 567 673 7024 359 7384 22 97 7 103 79 0
2037 Peak Hour 5530 722 4808 340 4893 | 5918 | 10811 | 1331 | 9480 556 | 10036 | -116 | 9920 | 4120 | -257 572 5912 2517 979 686 7164 367 7531 2 98 7 105 81 0
Ad’"s'e:::ry Peak 5501 722 ag70 | 340 5210 | 5900 | 11110 | 1630 | 9480 390 9870 | 400 | 10270 | 3364 273 572 6061 2517 979 686 6912 367 7279 2 7256 7 7263 81 7348
Rounded 2037 Peak 5600 720 4900 340 5200 | 5900 | 11100 | 1630 | 9500 390 9900 400 | 10300 | 3400 270 570 6100 2500 980 690 6900 370 7300 20 7300 10 7300 -80 7300
Existing Counts
(HR) 5741 992 4740 133 4873 | 4641 | 9514 647 8867 866 9733 0 9733 | 4871 593 120 4862 745 0 359 5248 326 5574 114 5460 786 6246 280 5966
2008 Base Model (Per) 19734 | 2425 | 17309 60 17369 | 26161 | 43531 | 2519 | 41011 | 757 | 41768 | 4804 | 46573 | 17649 | 1081 32 27907 6123 1907 2457 20670 | 3161 | 32831 | 969 | 31330 | 5705 | 37035 | 2551 | 34483
2035 Model
per) 20377 | 2415 | 17962 74 18036 | 32066 | 50103 | 2681 | 47421 | 4103 | 51524 | 5524 | 57049 | 23415 | 2827 | 1127 | 29774 10188 4232 2545 33187 | 2949 | 36137 | 1354 | 34197 | 5801 | 39998 | 1773 | 38225
62’3‘3”;"2!()::) PM 180 3 183 4 187 1653 1840 15 1795 937 2732 202 2033 | 1614 189 307 523 1138 651 25 985 -59 926 108 303 27 830 218 1048
2035 Peak Hour 5921 989 4923 137 5060 | 6294 | 11354 | 692 | 10662 | 1803 | 12465 | 202 | 12666 | 6485 | 1082 427 5385 1883 651 384 6233 267 6500 222 6263 813 7076 62 7014
2037 Peak Hour 6039 | 1009 | 5021 140 5161 | 6420 | 11581 | 706 | 10875 | 1839 | 12714 | 206 | 12920 | 6615 | 1104 435 5492 1921 811 391 6357 272 6630 226 6388 829 7217 63 7154
Ad’"“e:::ry Peak 5964 | 1009 | 4955 500 5455 | 6420 | 11875 | 1000 | 10875 | 550 | 11425 | 1490 | 12015 | 5279 | 1104 435 6097 1921 811 391 6816 272 7088 226 6862 829 7691 63 7628
Rounded 2037 Peak 6000 | 1010 | 5000 500 5500 | 6400 | 11900 | 1000 | 10900 | 550 | 11400 | 1490 | 12900 | 5300 | 1100 440 6100 1900 810 390 6800 270 7100 230 6900 830 7700 60 7600

Note: (1) AM Peak Hour = AM Peak Period X 0.38;
(2) PM Peak Hour = AM Peak Period X 0.28;




SR-60, EB, 2037+IBC, No Project

SR-60, EB, 2037+IBC, No Project

Azusa OFf Mainline Azusa On Mainline Azusa On Fullerton Mainline | Fullerton | Mainline | Fullerton Nogales inli I Mainli gal Fairwa Mainlane | Fairway |Mainlane | Fairway Lemon
Mainline (West of (East of Mainline (West of | On Ramp | (East of | On Ramp | Mainline E (West of | On Ramp | (East of | On Ramp | Mainline v (West of | On Ramp | (East of | On Ramp | Mainline
Ramp Ramp 1 Ramp 2 Off Ramp Off Ramp o o Offramp . N Ave Off
Azusa) Azusa) Fullerton) 1 Fullerton) 2 1 2 Fairway) 1 Fairway) 2
Existing Counts
(HR)
2008 Base Model (Per) 18179 1578 16600 1045 17646 278 17924 1636 16288 795 17083 478 17562 1384 16178 496 16674 740 17414 1456 15958 828 16786 486 17272 0
2035 Model
(Per;’ € 19067 1572 17495 1885 19181 1202 18697 1618 17347 877 18224 951 19175 1317 17857 809 18667 1030 19805 1354 18451 1121 19572 631 20204 2313
Growth (HR) AM 337 2 340 319 583 351 294 7 402 31 434 180 613 25 638 119 757 110 909 39 947 111 1059 55 1114 879
2035-2008
2035 Peak Hour 337 -2 340 319 583 351 294 -7 402 31 434 180 613 -25 638 119 757 110 909 -39 947 111 1059 55 1114 879
2037 Peak Hour 344 -2 347 326 595 358 300 -7 410 32 442 183 625 -26 651 121 772 112 927 -40 966 114 1080 56 1136 897
2037 Ajusted 7481 606 6875 457 7332 244 1030 625 1037 348 1069 398 1252 499 1278 269 1400 396 1512 507 1552 438 1665 255 8675 670
Rounded 2037 Peak 7500 610 6900 460 7300 240 1000 630 1000 350 1100 400 1300 500 1300 270 1400 400 1500 510 1600 440 1700 260 8700 670
E"is”:‘g;"““ts 5941 700 5241 354 5595 581 6176 726 5450 355 5805 376 6181 192 5989 320 6309 348 6657 533 6124 201 6325 200 6525 0
2008 Base Model (Per) 33864 2106 31758 929 32687 1362 34049 2221 31828 441 32269 1229 33499 1978 31520 987 32508 987 33495 2078 31417 1089 32507 1613 34120 0
2035 Model
(Per;’ € 31725 2228 29497 1483 30980 1385 32004 2377 29627 755 30382 1671 32054 2053 30000 1209 31210 818 32219 2155 30063 712 30776 1340 32117 3637
GZ’:‘:S“;(()::) PM -599 34 -633 155 -478 6 -573 44 -616 88 -528 124 -405 21 -426 62 -363 -47 -357 22 -379 -106 -485 -76 -561 1018
2035 Peak Hour 5342 734 4608 509 5117 587 5603 770 4834 443 5277 500 5776 213 5563 382 5946 301 6300 555 5745 95 5840 124 5964 1018
2037 Peak Hour 5449 749 4700 519 5219 599 5715 785 4930 452 5382 510 5892 217 5675 390 6064 307 6426 566 5860 97 5957 126 6083 1039
2037 Ajusted
Peak :’:; 5449 749 5655 519 6175 599 6774 785 5989 452 6441 510 6950 217 6733 390 7123 307 7430 566 6864 97 6961 126 7087 1533
Rounded 2037 Peak 5400 750 5700 520 6200 600 6800 790 6000 450 6400 510 7000 220 6700 390 7100 310 7400 570 6900 100 7000 130 7100 1530

Note: (1) AM Peak Hour = AM Peak Period X 0.38;

(2) PM Peak Hour = AM Peak Period X 0.28;



SR-60, WB, 2037+IBC, No Project

SR-60, WB, 2037+IBC, No Project

Philps Ranch Philps Ranch e st Diamond Bl |- (e
P Mainline P of Diamond HOV Off | Mainline | Bar Loop West of HOV Off | Mainline
On1l On2 Bar Off .
Bar On Diamond Bar

E"'“"('ﬁ:)”"ts 585 6178 440 6618 919 74 5699 503 6202 4348 | 10550 | 1173 | 9377 699 | 10076 0 10076 | 5996 230 510 3340
2008 Base Model (Per) 0 20830 1943 22761 1249 277 | 21236 | 1572 22809 13536 | 36345 | 1753 | 34591 | 807 | 35399 | 4034 | 39433 | 21720 | 1608 2 16185

2035 Model
per) 0 19981 2235 22200 1389 968 | 19842 | 1912 21755 14719 | 36747 | 2101 | 34372 | 403 | 34776 | 3735 | 38511 | 21195 | 945 303 | 16078

AM
Growth (HR) 0 323 111 213 53 263 530 129 401 450 153 132 83 154 237 114 350 200 252 114 41

2035-2008
2035 Peak Hour 585 5855 551 6405 972 337 5169 632 5801 4798 | 10703 | 1305 | 9294 545 9839 | -114 | 9726 | 5797 2 561 3299
2037 Peak Hour 597 5972 562 6533 992 344 5273 645 5918 4893 | 10917 | 1630 | 9480 300 | 10036 | 400 9920 | 6596 253 572 3365
2037 Ajusted 597 6130 562 6692 992 344 5356 553 5910 5200 | 11110 | 1630 | 9480 390 9870 400 | 10270 | 6080 253 572 3364
Rounded 2037 Peak 600 6100 560 6700 990 340 5400 550 5900 5200 | 11100 | 1630 | 9500 390 9900 400 | 10300 | 6100 250 570 3400
Ex's"?::)”"ts 0 5168 232 5400 935 5 4465 185 4650 4873 | 9523 647 8867 866 9733 0 9733 | 4862 593 120 4158
2008 Base Model (Per) 0 24893 1556 26407 2012 30 2389 | 1772 26161 17369 | 43531 | 2519 | 41011 | 757 | 41768 | 4804 | 46573 | 27907 | 1081 32 17649

2035 Model
0 31804 1684 33343 2101 849 | 30392 | 1674 32066 18036 | 50103 | 2681 | 47421 | 4103 | 51524 | 5524 | 57049 | 29774 | 2827 | 1127 | 23415

(Per) PM

Growth (HR) 0 1935 36 1942 25 229 1681 27 1653 187 1840 45 1795 937 2732 202 2933 523 489 307 1614

2035-2008
2035 Peak Hour 0 7103 268 7342 960 235 6146 158 6303 5060 | 11363 | 692 | 10662 | 1803 | 12465 | 202 | 12666 | 5385 | 1082 427 5772
2037 Peak Hour 0 7245 273 7489 979 240 6269 161 6429 5161 | 11590 | 706 | 10875 | 1839 | 12714 | 206 | 12920 | 5492 | 1104 435 5888
2037 Ajusted 0 7162 273 7435 979 240 6217 204 6420 5455 | 11875 | 1000 | 10875 | 550 | 11425 | 1490 | 12915 | 6097 | 1104 435 5279
Rounded 2037 Peak 0 7200 270 7400 980 240 6200 200 6400 5500 | 11900 | 1000 | 10900 | 550 | 11400 | 1490 | 12900 | 6100 | 1100 400 5300

Note: (1) AM Peak Hour = AM Peak Period X 0.38;
(2) PM Peak Hour = AM Peak Period X 0.28;



SR-60, WB, 2037+IBC, No Project

SR-57NB . Brea Cyn . . Fairway . Fairway o Nogales Mabl gal (il gal . Fullerton R | Gl || (HERDS | Gl . Azusa Off WS
Connector Mainline | Alt10n On Ramp HOV Off | Mainline (Lemon On | Dr. Off | On Ramp Mainline Off Ramp (East of | On Ramp | (West of | On Ramp | Mainlane Off Ramp (East of | On Ramp | (West of | On Ramp | Mainlane Ramp (East of
Nogales) 1 Nogales) 2 Fullerton) 1 Fullerton) 2 Azusa)
1332 4672 240 393 0 6085 0
3865 20050 57 482 0 22371 0
5629 21707 0 1177 1255 21630 891 19625 1433 18191 1136 19328 1531 17687 1311 18999 923 19922 1510 18412 1552 19964 683 20648 1336 19181
670 630 -22 264 477 -282 339 7458 545 6913 432 7345 582 6721 498 7220 351 7570 574 6997 590 7586 260 7846 508 7289
2002 5302 218 657 477 5803 339 7458 545 6913 432 7345 582 6721 498 7220 351 7570 574 6997 590 7586 260 7846 508 7289
1800 5408 264 670 486 5919 345 7607 555 7051 440 7492 593 6855 508 7364 358 7722 585 7136 602 7738 265 8003 518 7435
1800 5164 264 432 486 5374 345 5720 555 5164 440 5605 593 5011 508 5519 358 5877 585 5292 602 5893 265 6158 518 5640
1800 5200 260 430 490 5400 350 5700 560 5200 440 5600 590 5000 510 5500 360 5900 590 5300 600 5900 260 6200 520 5600
970 5128 433 376 0 5937 0 7170 641 6765 696 7430 990 5288 220 5288 220 6880 751 6537 444 5288 220 6790 220 5288
7219 24869 0 825 0 27491 825 27491 2231 25260 2266 27527 2160 25366 2006 27373 660 28033 2032 26001 1707 27709 1019 28728 1778 26950
9683 33099 1478 1063 1946 33701 1985 31133 2381 28752 1661 30413 2211 28203 1748 29951 757 30708 2143 28565 1521 30086 1241 31327 1890 29191
690 2304 414 67 545 1739 325 1020 42 978 -169 808 14 794 -72 722 27 749 31 718 -52 666 62 728 31 627
1660 7432 847 443 545 7676 325 8190 683 7743 527 8238 1004 6082 148 6010 247 7629 782 7255 392 5954 282 7518 251 5915
1693 7581 864 451 556 7829 331 8354 697 7898 537 8403 1024 6204 151 6130 252 7782 798 7400 400 6073 288 7668 256 6034
1693 6973 864 451 556 7732 331 8063 697 7367 537 7904 1024 6879 151 7030 252 7282 798 6484 400 6884 288 7172 256 6916
1700 7000 900 450 600 7700 330 8100 700 7400 540 7900 1020 6900 150 7000 250 7300 800 6500 400 6900 300 7200 260 6900




SR-57 NB, 2017+Project +IBC

Brea Canyon Brea Brea Pathfinder Diamond Temple
on = Canyon/Di Mainline /Di HOV Add-On o Mainline [Pathfinder On| Mainline | HOVAdd | SR-600ff ar O o
d Bar Bl. Off d Bar Bl. On
Existing Counts.

4906 300 5206 405 4801 205 5006 ) 248 4758 690 5448 200 1332 4316 5055 9371 802 8569 0 8569 658 9227 5251 0 3976 906 4882 787 4095
2008 Base Model (Per) 22830 1145 23975 2163 21894 0 21894 176 1745 20326 1837 22163 2104 5502 18765 11306 30071 1881 28190 0 28190 1867 30057 17540 0 12342 1465 13808 1438 12369

2035 Model
(Per) 26024 980 27004 2259 24817 0 24817 260 1808 23269 2224 25494 2791 7177 21108 16361 37469 2621 34847 602 35450 2035 37486 21668 1938 13765 944 14710 1485 13224

AM

Growth (HR)

2035-2008 1214 -63 1151 36 1111 0 1111 32 24 1118 147 1266 261 637 890 1921 2811 2530 229 2759 64 2823 1569 736 541 -198 343 18 325
2035 Peak Hour 6120 237 6357 441 5912 205 6117 32 272 5876 837 6714 461 1969 5206 6976 12182 | #VALUE! 11099 229 11328 722 12050 6820 736 4517 708 5225 805 4420
2037 Peak Hour 6242 242 6484 450 6030 209 6239 33 277 5994 854 6848 470 2008 5310 7115 12426 | #VALUE! - 233 11554 736 12291 6956 751 4607 722 5329 821 4508

2017 Forecast 5276 283 5576 418 5144 206 5347 9 257 5113 736 5834 277 1526 4597 5554 9849 790 9349 160 9521 596 10105 5739 143 4240 853 5087 796 4296
Rounded 2017 Peak 5300 280 5600 420 5200 210 5400 10 260 5200 740 5900 280 1530 4600 5200 9800 | 500 | 9300 | 390 | 9700 | 3s0 | 10100 | 5700 | 140 | 4300 | sso | 5200 | so0 | 4400
Existing Counts.
(HR) 4432 700 5132 300 4832 150 4982 0 550 4432 539 4971 430 970 4431 5374 9805 390 0 9415 773 10188 5744 0 4444 945 5389 499 4890
2008 Base Model (Per) 43438 600 44038 3938 40765 0 40765 2688 3130 40324 673 40997 2677 10891 32783 23364 56147 2793 0 53353 2013 55367 34973 0 21230 2179 23409 2016 21393
103:,::;"“ 44977 67 45044 4021 41031 0 41031 3255 3098 41187 592 41780 3746 12379 33146 28827 61974 2824 628 59778 5189 64967 34611 4291 26179 1081 27260 2082 25178
Mainline Vol Checking PM 44977 45044 41023 41023 41180 41772 33139 61966 59770 64959 26057 27138 25056
Growth (HR)

2035-2008 431 -149 282 23 74 0 74 159 -9 242 -23 219 299 417 102 1530 1632 9 176 1799 889 2688 -101 1201 1386 -307 1078 18 1060
2035 Peak Hour 4863 551 5414 323 4906 150 5056 159 541 2674 516 5190 729 1387 4533 6904 11437 399 176 11214 | 1662 | 12876 | 5643 1201 5830 638 6467 517 5950
2037 Peak Hour 4960 562 5522 330 5005 153 5158 162 552 4767 527 5294 744 1414 4623 7042 11665 407 179 11438 1696 13134 5755 1226 5946 650 6597 528 6069

2017 Forecast PM 4594 660 5209 309 4909 150 5073 26 550 4566 536 5094 519 1096 4508 5839 10244 224 9954 334 10268 804 11077 | 5749 204 5031 861 5906 508 5407
Rounded 2017 Peak 4600 660 5200 310 4s00 150 5100 [} 550 4600 540 5100 520 1100 4500 5800 | 10300 | 2% | 10000 | 560 | 10600 | 610 | 11200 | 5700 | 290 | 5200 | 860 | 6100 | 510 | 5600




SR-57 SB, 2017+Project +IBC

Sunset Sunset SR-60 EB Di d Di d Brea
Mainline | Crossing | Mainline | Crossing Hov off Mainline Mainline | 22" | Maintine | 227" [ Mainline Canyon | Mainline
off Connector Off On Bar Off Bar On off
Ens“?ﬁ:)ounts 4921 709 4212 136 4348 6202 10550 1173 9377 699 10076 0 10076 4080 0 0 5996 1561 0 703 6854 351 7205

2008 Base Model (Per) 15143 1773 13369 167 13536 22809 36345 1753 34591 807 35399 4034 39433 16185 1608 2 21720 4079 1648 1628 22526 2853 25379 220 24708 4531 29240 1511 27728
2035 Model

(Per) AM 18387 1658 16728 692 17421 21972 39393 3449 35943 1063 37007 4122 41129 16886 1618 733 21898 5595 2845 1510 23140 2759 25899 344 24963 4504 29468 1269 28198
Growth (HR)

2035-2008 1233 -44 1276 200 1476 -318 1158 644 514 97 611 33 644 266 4 278 68 576 455 -45 233 -36 198 47 97 -10 87 -92 179
2035 Peak Hour 6154 665 5488 336 5824 5884 11708 1817 9891 796 10687 33 10720 4346 4 278 6064 2137 455 658 7087 315 7403 47 97 -10 87 -92 179
2037 Peak Hour 6277 679 5598 342 5941 6002 11942 1854 10089 812 10901 34 10935 4433 4 283 6185 2180 889 671 7229 322 7551 48 99 -10 88 -94 182

2017 Forecast 5258 701 4580 194 4763 6230 10993 1412 9584 642 10226 120 10340 3994 69 229 6054 1744 254 694 6839 342 7175 14 2029 -3 2029 -26 2057
Rounded 2017 Peak 5300 700 4600 190 4800 6200 11000 1440 9600 440 10000 320 10300 4000 70 230 6100 1740 250 690 6900 340 7200 10 7200 o 7200 0 7200
Existing Counts
(HR) 5741 992 4740 133 4873 4641 9514 647 8867 866 9733 0 9733 4871 593 120 4862 745 0 359 5248 326 5574 114 5460 786 6246 280 5966
2008 Base Model (Per) 19734 2425 17309 60 17369 26161 43531 2519 41011 757 41768 4804 46573 17649 1081 32 27907 6123 1907 2457 29670 3161 32831 969 31330 5705 37035 2551 34483
ZDS(SPIeV:;’deI oM 22557 2288 20269 1928 22197 31613 53811 4435 49376 4259 53636 5971 59607 24336 2947 1685 30711 7766 3428 2460 32592 3190 35783 974 34053 5841 39894 1720 38174
Growth (HR)

5 > 790 -38 829 523 1352 1527 2878 536 2342 981 3323 327 3650 1872 522 463 785 460 426 1 818 8 827 1 762 38 801 -233 1033
2035 Peak Hour 6531 954 5569 656 6225 6168 12392 1183 11209 1847 13056 327 13383 6743 1115 583 5647 1205 426 360 6066 334 6401 115 6222 824 7047 47 6999
2037 Peak Hour 6662 973 5680 669 6349 6291 12640 1207 11433 1883 13317 333 13650 6878 1138 594 5760 1229 651 367 6187 341 6529 118 6347 841 7187 48 7139

2017 Forecast 5986 986 4986 286 5281 5144 10424 819 9591 859 10466 397 10866 5136 749 254 5216 875 186 362 5549 330 5867 116 5757 801 6576 214 6347
Rounded 2017 Peak 6000 990 5000 290 5300 5100 10400 830 9600 540 10100 740 10800 5100 750 250 5200 880 190 360 5500 330 5900 120 5800 800 6600 210 6300




SR-60, EB, 2017 +Project+IBC

Azusa Off Mainline Azusa On Mainline Azusa On Eullerton Mainline | Fullerton | Mainline | Fullerton Nogales inli inli gal Fairwa inl Fairway inl; Fairway Lemon
Mainline (West of (East of Mainline (West of [ On Ramp | (East of | On Ramp | Mainline 8 West of (East of [ On Ramp | Mainline v (West of [ On Ramp | (East of | On Ramp | Mainline
Ramp Ramp 1 Ramp 2 Off Ramp Off Ramp N L Offramp B N Ave Off
Azusa) Azusa) Fullerton) 1 Fullerton) 2 N N 2 Fairway) 1 Fairway) 2
Existing Counts
(HR)
2008 Base Model (Per) 18179 1578 16600 1045 17646 278 17924 1636 16288 795 17083 478 17562 1384 16178 16674 740 17414 1456 15958 828 16786 486 17272 0
2035 Model
(Per;) € 19300 1563 17737 1179 18916 630 19189 1613 17575 899 18475 1026 19502 1287 18214 18909 1021 20051 1307 18744 1130 19884 658 20543 2121
AM
Growth (HR) 426 6 432 51 483 134 481 9 489 40 529 208 737 37 774 849 107 1002 57 1059 115 1177 65 1243 806
2035-2008
2035 Peak Hour 426 -6 432 51 483 134 481 -9 489 40 529 208 737 -37 774 849 107 1002 -57 1059 115 1177 65 1243 806
2037 Peak Hour 434 -6 441 52 492 136 490 -9 499 40 540 212 752 -38 789 866 109 1022 -58 1080 117 1201 67 1268 822
2017 Forecast 6563 488 6075 368 6443 192 6635 504 6131 280 6411 320 6731 400 6331 6547 320 6867 408 7275 352 7627 208 7835 536
Rounded 2017 Peak 6600 490 6100 370 6400 190 6600 500 6100 280 6400 320 6700 400 6300 6500 320 6900 410 6900 350 7200 210 7400 540
E"'“"(‘s:)"”"'s 5941 700 5241 354 5595 581 6176 726 5450 355 5805 376 6181 192 5989 6309 348 6657 533 6124 201 6325 200 6525 0
2008 Base Model (Per) 33864 2106 31758 929 32687 1362 34049 2221 31828 441 32269 1229 33499 1978 31520 32508 987 33495 2078 31417 1089 32507 1613 34120 0
2035 Model
32067 2212 29855 1480 31336 1389 32362 2368 29994 763 30758 1696 32454 2053 30400 31574 889 32688 2101 30587 747 31334 1682 33017 3310
(Per) M
Growth (HR) -503 30 -533 154 -378 8 -472 41 -514 90 -423 131 -293 21 -314 -262 -27 -226 6 -232 -96 -328 19 -309 927
2035-2008
2035 Peak Hour 5438 730 4708 508 5217 589 5704 767 4936 445 5382 507 5888 213 5675 6047 321 6431 539 5892 105 5997 219 6216 927
2037 Peak Hour 5547 744 4802 518 5321 600 5818 783 5035 454 5490 517 6006 217 5789 6168 327 6560 550 6009 107 6116 224 6340 945
2017 Forecast 5815 711 5372 401 5768 586 6354 741 5607 382 6004 417 6415 200 6221 6564 343 6898 538 6374 175 6546 206 6746 389
Rounded 2017 Peak 5900 710 5200 400 5600 590 6200 740 5500 380 5900 420 6300 200 6100 6400 340 6700 540 6200 180 6400 210 6600 390

Note: (1) AM Peak Hour = AM Peak Period X 0.38;

(2) PM Peak Hour = AM Peak Period X 0.28;



SR-60, WB, 2017+Project+IBC

Diamond | Mainline
Philps Ranch Philps Ranch | Mainline East of | Diamond
P Mainline 1z I ! ! HOV Off | Mainline | Bar Loop West of HOV Off | Mainline
On1l On2 Diamond Bar Bar Off .
On Diamond Bar
Ex's'"('::)"u"ts 585 6178 440 6618 919 74 5699 503 6202 4348 | 10550 | 1173 | 9377 699 | 10076 0 10076 | 5996 230 510 3340
2008 Base Model (Per) 0 20830 1943 22761 1249 277 | 21236 | 1572 22809 13536 | 36345 | 1753 | 34591 | 807 | 35399 | 4034 | 39433 | 21720 | 1608 2 16185
2035 Model
pen) 0 20272 2132 22389 1182 721 | 20505 | 1466 21972 17421 | 39393 | 3449 | 35043 | 1063 | 37007 | 4172 | 41129 | 21898 | 1618 733 | 16886
Growth (HR) AM 0 212 72 141 25 169 278 -40 318 1476 | 1158 644 514 97 611 52 644 68 4 278 266
2035-2008
2035 Peak Hour 585 5966 512 6477 894 243 5421 463 5884 5824 | 11708 | 1817 | 9891 796 | 10687 52 10720 | 6064 234 788 3606
2037 Peak Hour 597 6085 522 6606 911 28 5530 472 6002 5041 | 11942 | 2010 | 10089 | 500 | 10901 | 420 | 10935 | 6185 238 804 3679
2037 Ajusted 597 6085 522 6606 911 248 5530 553 6002 5800 | 11942 | 2010 | 10089 | 500 | 10901 | 420 | 10935 | 6185 238 804 3679
Rounded 2017 Peak 590 6200 460 6700 920 120 5700 520 6200 4800 | 11000 | 1440 | 9600 4s0 | 10000 | 320 | 10300 | 6100 230 590 3400
Ex's"'('s:)"u"ts 0 5168 232 5400 935 5 4465 185 4650 4873 | 9523 647 8867 866 9733 0 9733 | 4862 593 120 4158
2008 Base Model (Per) 0 24893 1556 26407 2012 30 24389 | 1772 26161 17369 | 43531 | 2519 | 41011 | 757 | 41768 | 4804 | 46573 | 27907 | 1081 32 17649
2035 Model
(per) 0 32136 1685 33696 2029 46 | 31221 | 3% 31613 22197 | 53811 | 4435 | 49376 | 4250 | 53636 | 5971 | 59607 | 30711 | 2947 | 1685 | 24336
Mainline Vol Checking 33821 31346 31738 53935 49500 53759 59730 24387
PM
Gz':‘a':;;::) 0 2028 36 2041 5 116 1913 | -386 1527 1352 | 2878 536 2342 981 3323 327 3650 785 522 463 1872
2035 Peak Hour 0 7196 268 7441 940 122 6378 | -201 6177 6225 | 12401 | 1183 | 11209 | 1847 | 13056 | 327 | 13383 | se47 | 1115 583 6030
2037 Peak Hour 0 7340 273 7590 959 124 6506 | -205 6300 6349 | 12649 | 1207 | 11433 | 1883 | 13317 | 333 | 13650 | 5760 | 1138 504 6151
2037 Ajusted 0 7340 273 7590 959 240 6506 204 6300 6300 | 12649 | 1250 | 11433 | 840 | 13317 | 1390 | 13650 | 6097 | 1138 594 6151
2017 Forecast PM 0 5749 243 5971 942 72 4961 189 5150 5281 | 10431 | 819 9591 859 | 10466 | 397 | 10866 | 5216 749 257 4627
Rounded 2017 Peak 0 5700 240 5900 940 70 4900 190 5100 5300 | 10400 | 830 9600 540 | 10100 | 740 | 10800 | 5200 750 260 4600

Note: (1) AM Peak Hour = AM Peak Period X 0.38;
(2) PM Peak Hour = AM Peak Period X 0.28;



SR-57NB . Brea Cyn . s Fairway . Fairway o Nogales Mabl gal (il gal . Fullerton R | Gl || (HERDS | Gl . Azusa Off WS
Connector Mainline | Alt10n On Ramp HOV Off | Mainline (Lemon On | Dr. Off | On Ramp Mainline Off Ramp (East of | On Ramp | (West of | On Ramp | Mainlane Off Ramp (East of | On Ramp | (West of | On Ramp | Mainlane Ramp (East of
Nogales) 1 Nogales) 2 Fullerton) 1 Fullerton) 2 Azusa)
1332 4672 240 393 0 6085 0
3865 20050 57 482 0 22371 0
5204 22091 607 605 1437 21867 910 19839 1444 18391 1119 19511 1494 17844 1276 19120 951 20072 1584 18487 1541 20028 677 20706 1342 19224
509 776 209 47 546 -192 346 7539 549 6989 425 7414 568 6781 485 7266 361 7627 602 7025 586 7611 257 7868 510 7305
1841 5448 449 440 546 5893 346 7539 549 6989 425 7414 568 6781 485 7266 361 7627 602 7025 586 7611 257 7868 510 7305
1878 5557 458 449 557 6011 353 7690 560 7128 434 7562 579 6916 495 7411 369 7780 614 7166 597 7763 262 8026 520 7451
1878 5557 458 449 557 6011 353 7690 560 7128 434 7562 579 6916 495 7411 369 7780 614 7166 597 7763 262 8026 520 7451
1490 4900 300 410 160 5800 100 5900 160 5700 120 5800 170 5600 140 5700 110 5800 170 1700 170 1900 70 1900 150 1800
970 5128 433 376 0 5937 0 7170 641 6765 696 7430 990 5288 220 5288 220 6880 751 6537 444 5288 220 6790 220 5288
7219 24869 0 825 0 27491 825 27491 2231 25260 2266 27527 2160 25366 2006 27373 660 28033 2032 26001 1707 27709 1019 28728 1778 26950
9069 33406 1550 993 2498 33451 1976 30879 2205 28673 1612 30285 2235 27990 1688 29678 756 30434 2151 28283 1494 29778 1238 31016 1878 28883
33456 33501 35477 33272 34884 32649 34337 35093 32942 34436 35674 33796
518 2390 434 47 699 1669 322 949 -7 956 -183 772 21 735 -89 645 27 672 33 639 -60 579 61 641 28 541
1488 7518 867 423 699 7606 322 8119 634 7721 513 8202 1011 6023 131 5933 247 7552 784 7176 384 5867 281 7431 248 5829
1518 7669 884 432 713 7758 329 8281 646 7875 523 8366 1031 6143 134 6052 252 7703 800 7319 392 5985 287 7579 253 5946
1518 7669 884 432 713 7758 329 8281 646 7875 523 8366 1031 6143 134 6052 252 7703 800 7319 392 5985 287 7579 253 5946
1121 5777 566 391 200 6526 94 7493 644 7004 646 7650 1001 5806 194 5863 229 7057 765 6584 429 5806 243 6964 229 5806
1120 5700 570 390 160 6500 90 7500 640 7000 650 7700 1000 5800 190 5900 230 7100 770 6600 430 5800 240 7000 230 5800




SR-57 NB, 2037+Project +IBC

SR-57 Northbound

Brea Canyon Brea Brea Pathfinder Mainline Grand Grand Altoffto | MAIMINe | i ond Temple
Time Period Vo™ | Mainline |canyon/Di Mainline ~ |Canyon/Di Mainline | HOV Add-On Mainline |Pathfinder On| Mainiine | HOVAdd | SR-600ff SR-600n | Mainline |Grand Off| Mainline Mainline Mainline | SR-60 Off North of Maintine | P | Mainline
On off South of SR-60 Loop On Slip On SR-60 Bar On Off
d Bar Bl. Off d Bar Bl. On SR-60
Existing Counts

HR 4906 300 5206 405 4801 205 5006 0 248 4758 690 5448 200 1332 4316 5055 9371 802 8569 ) 8569 658 9227 5251 0 3976 906 4882 787 4095

2008 Base Model (Per) 22830 1145 23975 2163 21894 0 21894 176 1745 20326 1837 22163 2104 5502 18765 11306 30071 1881 28190 ] 28190 1867 30057 17540 0 12342 1465 13808 1438 12369
2035 Model

(Per) 26024 980 27004 2259 24817 0 24817 260 1808 23269 2224 25494 2791 7177 21108 16361 37469 2621 34847 602 35450 2035 37486 21668 1938 13765 944 14710 1485 13224
Growth (HR)

2035-2008 AM 1214 -63 1151 36 1111 0 1111 32 24 1118 147 1266 261 637 890 1921 2811 2530 229 2759 64 2823 1569 736 541 -198 343 18 325
2035 Peak Hour 6120 237 6357 441 5912 205 6117 32 272 5876 837 6714 461 1969 5206 6976 12182 | #VALUE! 11099 229 11328 722 12050 6820 736 4517 708 5225 805 4420
2037 Peak Hour 6242 242 6484 450 6030 209 6239 33 277 5994 854 6848 470 2008 5310 7115 12426 | #VALUE! 11321 233 11554 736 12291 6956 751 4607 722 5329 821 4508

2037 Ajusted
Peak Hour 6242 242 6480 450 6030 209 6239 33 277 5994 854 6848 470 2008 5311 6765 12076 755 11321 560 11881 440 12321 6956 500 4865 722 5587 821 4766
Rounded 2037 Peak 6200 240 6500 450 6000 210 6200 30 280 6000 850 6800 470 2010 5300 6800 12100 760 11300 560 11900 440 12300 6960 500 4900 720 5600 820 4800
Existing Counts
(HR) 4432 700 5132 300 4832 150 4982 0 550 4432 539 4971 430 970 4431 5374 9805 390 9415 ] 9415 773 10188 5744 0 4444 945 5389 499 4890
2008 Base Model (Per) 43438 600 44038 3938 40765 0 40765 2688 3130 40324 673 40997 2677 10891 32783 23364 56147 2793 53353 0 53353 2013 55367 34973 0 21230 2179 23409 2016 21393
IOS(SPZ;,dEI 44977 67 45044 4021 41031 0 41031 3255 3098 41187 592 41780 3746 12379 33146 28827 61974 2824 59149 628 59778 5189 64967 34611 4291 26179 1081 27260 2082 25178
Growth (HR)

2035-2008 M 431 -149 282 23 74 0 74 159 -9 242 -23 219 299 417 102 1530 1632 9 1623 176 1799 889 2688 -101 1201 1386 -307 1078 18 1060
2035 Peak Hour 4863 551 5414 323 4906 150 5056 159 541 4674 516 5190 729 1387 4533 6904 11437 399 11038 176 11214 1662 12876 5643 1201 5830 638 6467 517 5950
2037 Peak Hour 4960 562 5522 330 5005 153 5158 162 552 4767 527 5294 744 1414 4623 7042 11665 407 11259 179 11438 1696 13134 5755 1226 5946 650 6597 528 6069

2037 Ajusted
Peak Hour 4960 562 5437 330 5108 153 5261 162 552 4871 527 5397 744 1414 4727 7042 11769 510 11259 1170 12429 880 13309 5755 1025 6528 650 7178 528 6651
Rounded 2037 Peak 5000 560 5400 330 5100 150 5300 160 550 4900 530 5400 740 1410 4700 7000 11800 510 11300 1170 12400 880 13300 5760 1030 6500 650 7200 530 6700

Note: (1) AM Peak Hour = AM Peak Period X 0.38;

(2) PM Peak Hour = AM Peak Period X 0.28;




SR-57 SB, 2037+Project +IBC

SR-57 Southbound

Time Sunset Sunset | Mainline Grand Grand SR-60 Mainline SR-60 EB Di d Di q Brea
Period | Mainline | Crossing | Mainline | Crossing | North of | SR-60 On | Mainline |Grand Off| Mainline Mainline N Mainline | SR-60 Off | Truck HOV Off | South of HoV off Mainline Mainline lamon Mainline lamon Mainline | Canyon | Mainline
Loop On Slip On Connector Off On Bar Off Bar On
off On SR-60 Passhy SR-60 off
P
’"“':‘5;"""'5 4921 709 212 136 4348 | 6202 | 10550 | 1173 | 9377 699 | 10076 0 10076 | 4080 0 0 5996 1561 0 703 6854 351 7205
2008 Base Model (Per) 15143 | 1773 | 13369 | 167 | 13536 | 22809 | 36345 | 1753 | 34501 | 807 | 35399 | 4034 | 39433 | 16185 | 1608 2 21720 4079 1648 1628 22526 | 2853 | 25379 | 220 | 24708 | 4531 | 29240 | 1511 | 27728
2035 Model -
per) 18387 | 1658 | 16728 | 692 | 17421 | 21972 | 39393 | 3449 | 35943 | 1063 | 37007 | 4122 | 41129 | 16886 | 1618 733 | 21898 5595 2845 1510 23140 | 2759 | 25899 | 344 | 24963 | 4s0a | 29468 | 1260 | 28198
Gz’:;";hz((;;:’ AM 1233 a4 1276 200 1476 318 1158 644 514 97 611 33 644 266 4 278 68 576 455 45 233 36 198 a7 97 -10 87 -92 179
2035 Peak Hour 6154 665 5488 336 5824 | sssa | 11708 | 1817 | 9891 796 | 10687 33 10720 | 4346 4 278 6064 2137 455 658 7087 315 7403 47 97 10 87 92 179
2037 Peak Hour 6277 679 5598 342 5041 | 6002 | 11942 | 1854 | 10089 | 812 | 10901 34 10935 | 4433 4 283 6185 2180 889 671 7229 322 7551 18 99 -10 88 -4 182
Ad’"s'e:::_” Peak 6135 679 5456 382 5799 | 6300 | 12099 | 2010 | 10089 | 500 | 10589 | 420 | 11009 | 3782 238 804 6185 2180 889 671 6804 322 7126 a8 7078 10 7067 -94 7161
Rounded 2037 Peak 6100 680 5500 340 5800 | 6300 | 12100 | 2010 | 10100 | 500 | 10600 | 420 | 11000 | 3780 240 800 6200 2200 890 670 6800 320 7100 50 7100 -10 7100 -50 7200
Existing Counts
) 5741 992 4740 133 4873 | 4641 | 9514 647 8867 866 9733 0 9733 | 4871 593 120 1862 745 0 359 5248 326 5574 114 5460 786 6246 280 5966
2008 Base Model (Per) 19734 | 2425 | 17309 60 17369 | 26161 | 43531 | 2519 | 41011 | 757 | 41768 | 4804 | 46573 | 17649 | 1081 32 27907 6123 1907 2457 20670 | 3161 | 32831 | 969 | 31330 | 5705 | 37035 | 2551 | 34483
2035 Model
(per) 22557 | 2288 | 20269 | 1928 | 22197 | 31613 | 53811 | 4435 | 49376 | 4259 | 53636 | 5971 | 59607 | 24336 | 2947 | 1685 | 30711 7766 3428 2460 32502 | 3190 | 35783 | 974 | 34053 | 5841 | 39894 | 1720 | 38174
Growth (HR)
790 38 829 523 1352 | 1527 | 2878 536 2342 981 3323 327 3650 | 1872 522 463 785 160 426 1 818 8 827 1 762 38 801 233 1033
2035-2008 M
2035 Peak Hour 6531 954 5569 656 6225 | 6168 | 12392 | 1183 | 11209 | 1847 | 13056 | 327 | 13383 | 6743 | 1115 583 5647 1205 426 360 6066 334 6401 115 6222 824 7047 a7 6999
2037 Peak Hour 6662 973 5680 669 6349 | 6291 | 12640 | 1207 | 11433 | 1883 | 13317 | 333 | 13650 | 6878 | 1138 594 5760 1229 651 367 6187 341 6529 118 6347 841 7187 48 7139
Ramp Vol 6698 973 5680 669 6349 | 6400 | 12640 | 1250 | 11433 | 840 | 13317 | 1390 | 13650 | 5834 | 1138 504 5760 1229 651 367 6187 341 6529 118 6347 841 7187 18 7139
Adjusted 2037 Peak
d’““:g:f 2 6587 973 5614 669 | 6283 | 6400 | 12683 | 1250 | 11433 | 840 | 12273 | 1390 | 13663 | 5834 | 1138 se4 | 6097 1229 651 367 6308 341 6649 18 | 6532 841 7372 ag 7324
Rounded 2037 Peak 6600 970 5600 670 6300 | 6400 | 12700 | 1250 | 11400 | 840 | 12300 | 1380 | 13700 | 5800 | 1140 590 6100 1200 650 370 6300 340 6600 120 6500 840 7400 50 7300

Note: (1) AM Peak Hour = AM Peak Period X 0.38;
(2) PM Peak Hour = AM Peak Period X 0.28;




SR-60, EB, 2037+Project+IBC

SR-60 Eastbo!

Time Azusa OFf Mainline ateaon Mainline ealon Fullerton Mainline | Fullerton | Mainline | Fullerton Nogales Mainline | Nogales | Mainline | Nogales Fairwa Mainlane | Fairway [Mainlane | Fairway Lemon
period Mainline Ram (West of Ramp 1 (East of Ramp 2 Mainline Off Ram (West of | On Ramp | (East of [ On Ramp | Mainline off iam (West of | On Ramp | (East of | On Ramp | Mainline Offramv (West of | On Ramp | (East of | On Ramp | Mainline Ave Off
D Azusa) D Azusa) B D Fullerton) 1 Fullerton) 2 D Nogales) 1 Nogales) 2 B Fairway) 1 Fairway) 2
Existing Counts
(HR)
2008 Base Model (Per) 0
2035 Model 2121
(Per)
Growth (HR) AM 806
2035-2008
2035 Peak Hour 806
2037 Peak Hour 822
2037 Ajusted 668
Rounded 2037 Peak 7500 610 6900 460 7300 240 600 630 600 350 700 400 900 500 900 270 1000 400 1100 510 1200 440 1300 260 8700 670
E"i“iz‘ﬁﬂc"“"“ 5941 700 5241 354 5595 581 6176 726 5450 355 5805 376 6181 192 5989 320 6309 348 6657 533 6124 201 6325 200 6525 0
2008 Base Model (Per) 33864 2106 31758 929 32687 1362 34049 2221 31828 441 32269 1229 33499 1978 31520 987 32508 987 33495 2078 31417 1089 32507 1613 34120 0
2035 Model
(Per) 32067 2212 29855 1480 31336 1389 32362 2368 29994 763 30758 1696 32454 2053 30400 1173 31574 889 32688 2101 30587 747 31334 1682 33017 3310
GZ’::’S“;!‘)::) PM -503 30 -533 154 -378 8 -472 41 -514 90 -423 131 -293 21 -314 52 -262 -27 -226 6 -232 -96 -328 19 -309 927
2035 Peak Hour 5438 730 4708 508 5217 589 5704 767 4936 445 5382 507 5888 213 5675 372 6047 321 6431 539 5892 105 5997 219 6216 927
2037 Peak Hour 5547 744 4802 518 5321 600 5818 783 5035 454 5490 517 6006 217 5789 380 6168 327 6560 550 6009 107 6116 224 6340 945
2037 Ajusted
peak Hour 5547 744 5710 518 6228 600 6828 783 6046 454 6500 517 7017 217 6800 380 7179 327 7506 550 6956 107 7063 224 7287 1363
Rounded 2037 Peak 5500 740 5700 520 6200 600 6800 780 6000 450 6500 520 7000 220 6800 380 7200 330 7500 550 7000 110 7100 220 7300 1360

Note: (1) AM Peak Hour = AM Peak Period X 0.38;
(2) PM Peak Hour = AM Peak Period X 0.28;



Brea Brea Mainline LD illi
:‘!:;: Mainline HO\(I)/:dd- Canyon | Mainline | Canyon Csc:::ci:r To Grand lii S‘I‘V‘Ii:gta i Grand Off li Lfor:ngn li S(Is:no‘: lii SR-57 Off alt :)SR' . West of D;ZT;?: Mainline D:Tg:d alt ;%SR' Df:::: d F:a‘:fhs HOV Off | Mainline
Offramp Onramp Diamond Bar o Off
7300 0 602 6698 598 1571 0 5055 4316 9371 802 8569 0 8569 658 9227 3976 0 5251 460 4791 280 0 5071 250 0 4821
0 17272 0 1648 14103 1283 4079 0 11306 18765 30071 1881 28190 0 28190 1867 30057 12342 0 17540 1454 16085 2042 0 18128 963 443 16720
2297 20718 3195 1786 22127 823 5595 993 16361 21108 37469 2621 34847 602 35450 2035 37486 13765 1938 21668 1749 19918 1757 1938 23614 1426 659 21531
873 1309 1214 52 3049 =175 576 377 1921 890 2811 281 2530 229 2759 64 2823 541 736 1569 112 1457 -108 736 2085 176 82 1828
873
890
432 8502 1238 0 9740 0 2190 785 6765 5310 12076 755 11321 560 11881 440 12321 4865 500 6956 584 6372 308 500 7180 434 84 6662
430 8500 1240 0 9700 0 2200 790 6800 5300 12100 760 11300 560 11900 440 12300 4900 500 7000 580 6400 310 500 7200 430 80 6700
0 6525 0 430 6095 344 745 0 5374 4431 9805 390 9415 0 9415 773 10188 4444 0 5744 529 5215 1333 0 6548 880 0 5668
0 34120 0 2788 26854 2633 6123 0 23364 32783 56147 2793 53858 0 53353 2013 55367 21230 0 34973 2174 32799 5081 0 37880 2512 286 35100
4214 33921 4394 2715 35598 3058 7766 2062 28827 33146 61974 2824 59149 628 59778 5189 64967 26179 4291 34611 2464 32146 2971 4291 39410 2566 430 36417
1180 -56 1230 -20 2448 119 460 577 1530 102 1632 9 1623 176 1799 889 2688 1386 1201 -101 81 -183 -591 1201 428 15 40 369
1180 6469 1230 410 8543 463 1205 577 6904 4533 11437 399 11038 176 11214 1662 12876 5830 1201 5643 610 5032 742 1201 6976 895 40 6037
1204 6599 1255 418 8714 472 1229 589 7042 4623 11665 407 11259 179 11438 1696 13134 5946 1226 5755 622 5133 757 1226 7116 913 41 6157
1676 7600 1255 0 8854 0 1229 480 7145 4623 11769 510 11259 1170 12429 880 13309 6528 1025 5756 622 5133 1466 1025 7625 913 41 6670
1680 7600 1250 0 8900 0 1200 480 7200 4600 11800 510 11300 1170 12400 880 13300 6500 1030 5800 620 5100 1470 1030 7600 910 40 6700




SR-60, WB, 2037+Project+IBC

TiMe | bhilps Ranch Philps Ranch | Mainline East of | Diamond BIEGERG] | CHENS || on Grand Grand Sli SR-57
Period P Mainline p ) HOV Off | Mainline | Bar Loop West of Mainline |Grand Off| Mainline Mainline P Mainline 5 Alt 1 Off [ HOV Off | Mainline
On1l On2 Diamond Bar Bar Off . Merge Loop On On Diverge
On Diamond Bar
Ex'“'?&:f""ts 585 6178 440 6618 919 74 5699 503 6202 4348 | 10550 | 1173 9377 699 10076 0 10076 | 5996 230 510 3340
2008 Base Model (Per) 0 20830 1943 22761 1249 277 21236 | 1572 22809 13536 | 36345 | 1753 | 34591 807 35399 | 4034 | 39433 | 21720 | 1608 2 16185
2035 Model
(Per] - 0 20272 2132 22389 1182 721 20505 | 1466 21972 17421 | 39393 | 3449 | 35943 | 1063 | 37007 | 4172 | 41129 | 21898 | 1618 733 16886
Growth (HR)
0 212 72 -141 -25 169 -278 -40 318 1476 1158 644 514 97 611 52 644 68 4 278 266
2035-2008
2035 Peak Hour 585 5966 512 6477 894 243 5421 463 5884 5824 | 11708 | 1817 9891 796 10687 52 10720 | 6064 234 788 3606
2037 Peak Hour 597 6085 522 6606 911 248 5530 472 6002 5941 | 11942 | 2020 | 10089 500 10901 420 10935 | 6185 238 804 3679
2037 Ajusted 597 6383 522 6905 911 248 5745 553 6299 5800 | 12099 | 2010 | 10089 500 10589 420 11009 | 6185 238 804 3782
Rounded 2037 Peak 600 6400 520 6900 910 250 5700 550 6300 5800 | 12100 | 2010 | 10100 500 10600 420 11000 | 6200 240 800 3800
Existing Counts
(HR) 0 5168 232 5400 935 5 4465 185 4650 4873 9523 647 8867 866 9733 0 9733 4862 593 120 4158
2008 Base Model (Per) 0 24893 1556 26407 2012 30 24389 | 1772 26161 17369 | 43531 | 2519 | 41011 757 41768 | 4804 | 46573 | 27907 | 1081 32 17649
2035 Model
0 32136 1685 33696 2029 446 31221 392 31613 22197 | 53811 | 4435 | 49376 | 4259 | 53636 | 5971 | 59607 | 30711 | 2947 1685 | 24336
(Per) PM
G;g;‘;";ég:’ 0 2028 36 2041 5 116 1913 -386 1527 1352 2878 536 2342 981 3323 327 3650 785 522 463 1872
2035 Peak Hour 0 7196 268 7441 940 122 6378 201 6177 6225 | 12401 | 1183 | 11209 | 1847 | 13056 327 13383 | 5647 1115 583 6030
2037 Peak Hour 0 7340 273 7590 959 124 6506 -205 6300 6349 | 12649 | 1207 | 11433 | 1883 | 13317 333 13650 | 5760 1138 594 6151
2037 Ajusted 0 7162 273 7435 959 240 6180 204 6383 6300 | 12683 | 1250 | 11433 840 12273 | 1390 | 13663 | 6097 1138 594 5834
Rounded 2037 Peak 0 7200 270 7400 960 240 6200 200 6400 6300 | 12700 | 1250 | 11400 840 12300 | 1390 | 13700 | 6100 1140 600 5800

Note: (1) AM Peak Hour = AM Peak Period X 0.38;
(2) PM Peak Hour = AM Peak Period X 0.28;




Appendix C
Intersection Level of Service Worksheets

Prepared for WKE, Inc. Engineers and Planners
E KOA CORPORAT]ON Trdffic Study for SR-57/SR-60 Grand Avenue Confluence

PLAMNING & ENGINEERING



HCM Signalized Intersection Capacity Analysis Timing Plan: Existing AM

1: WB-Off Ramp & Grand 1/19/2010
A ey v AN b 2] Y

werment. - o EEL BB (SRR WBL- T NEr SRl EET SRR
Lane Conflguratlons % s N & 4 F %N '
Ideal Flow {vphpl) 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 20 20 20 20 20 20 20 20 20 20 20
Lane Util. Factor ~~ 1.00 1.00 085 091 095 100 085 1.00 097 095 1.00
Frt 1.00 0.93 1.00 097 085 1.00 1.00 0.85 1.00 1.00 0.85
Fli Protected 095 1.00 095 097 100 095 1.00 100 0985 100 1.00
Satd. Flow (prot) 1805 1758 1715 1615 1534 1805 3610 1615 3502 3610 1615
Flt Permitted ~ ~ 0.95 1.00 095 097 100 085 100 100 014 1.00 1.00
Satd. Flow {perm) 1805 1758 1715 1615 1534 1805 3610 1615 503 3610 1615
Volume (vph) 14 7 7 545 33 595 25 1414 344 348 706 15
Peak-hour factor, PHF  0.82 0.92 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 15 8 8 592 36 647 27 1837 374 378 767 16

RTOR Reduction (vph) 0 7 0O O 14 286 0 0 166 0 O 9
Lane Group Flow (vph) ~ 15 @ 0 347 352 276 27 1537 208 378 767 7

HeavyVehlcles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Turn Type .. Selt o Split Perm Prot Perm Perm  Perm
Protected Phases 4 4 8 8 5 2 6

PermittedPhases 8 "3 6§
Actuated Green,G(s) 24 24 156 156 156 1.6 328 329 273 273 27.3
Effective Green, g (s) 44 44 176 176 176 36 348 349 293 293 203
Actuated g/C Ratio 0.07 0.07 028 028 028 0.06 055 0.55 047 047 047
Clearance Time (s) ~ 40 40 40 40 40 40 40 40 40 40 40
Vehicle Extension (s} 3.0 30 30 30 30 30 30 30 30 30 30
Lane Grp Cap (vph) 126 123 480 452 429 103 2003 896 234 1682 752
v/s Ratio Prot 0.01 ¢0.01 020 023 0.01 ¢0.43 0.21

v/s Ratio Perm ' - o087 023 ¢0.75 0.01
v/c Ratio 012  0.07 072 078 064 026 077 023 162 046 0.01
Uniform Delay, d1 274 27.3 204 209 199 284 109 72 168 114 90
Progression Factor 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00
Incremental Delay,d2 04 02 = 53 838 33 14 29 06 2958 09 00
Delay (s) 279 276 258 292 232 297 137 7.8 3126 123 0.0
LevelofSenvice = ¢ 6~ ¢ G ¢ € B A F B A
Approach Delay (s) 27.7 256 12.8 110.0

ApproachLOS c c . B - B

HCM Average ControlDelay =~ 422  HCMLlevelof Service @ D

HCM Volume to Capacny ratio 1.31

Actuated Cycle Length {s) 7 62.9 Sumoflosttme(s) = 8.0
Intersection Capacity Utilization 87.7% ICU Level of Service E
Analysis Period (min) 15 ' . '

¢ Critical Lane Group

SR57-60 Grand Ave Synchro 6 Report
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Queues
1: WB-Off Ramp & Grand

Timing Plan: Existing AM
119/2010

A
Lene G
Lane Conﬁgurations
Total Lost Time (s) 20
Satd. Flow {prot) 1805
Fit Permitted ~ 0.950
Satd. Flow (perm) 1805
Satd. Flow (RTOR)
Volume (vph) 14
Lane Group Flow (vph) 15
Turn Type Split
Protected Phases 4
Permitted Phases .
Total Spiit(s) 205
Act Effct Green (s) 8.1
Actuated g/C Ratic  0.13
v/c Ratio 0.07
Uniform Delay, d1 2741
Control Delay 25.1
Queue Delay - 0.0
Total Delay 25.1
o8 S e

Approach Delay
Approach LOS

Queue Length 50th (ft) 4

Queue Length 95th (ft)y 20
Internal Link Dist (ft)

Turn Bay Length (ft) 150
Base Capacity (vph) 451

Starvation Cap Reductn 0

Spillback Cap Reductn 0
Storage Cap Reductn 0
Reduced v/c Ratio 0.03

— w v < A - T r A B
NECTN WL WIEIT W TNEL NER: S8l S=5 - SRR

20 20 20 20 20 2 0 2 ) )
1758 0 1715 1615 1534 1805 3610 1615 3502 3610 1615
N 0.950 0.988 0950  0.170 _ '
1758 0 1715 1615 1534 1805 3610 1615 627 3610 1615
8 19 3907 _ N 374 - 18
7 7 545 33 595 25 1414 344 348 706 15
16 0 347 366 562 27 1537 374 378 767 16
Split Perm  Prot Perm Perm Perm
4 8 8 5 2 6

8 2 6 6
205 0.0 205 205 205 85 340 340 255 255 255
8.1 17.6 176 176 65 323 323 293 293 293
0.13 030 030 030 010 056 056 051 051 051
0.07 066 072 076 015 076 035 119 042 0.02
136 204 197 56 284 108 00 168 114 0.0
19.2 257 275 138 288 150 23 1355 125 7.3
- 00 00 00 00 00 00 00 00 00 00
19.2 257 275 138 288 150 2.3 1355 125 7.3
B e B e B AR B a

22.0 21.0 12.8 52.5
2 95 102 41 8 161 0 ~60 58 0
18 #2049  #283 #231 31 #422 38 #195 181 = 11

848 1418 820 2021
300 1000 150 o »
446 543 525 757 186 2018 1068 318 1830 826
o o 0 o oo o o oo
0 0 0 0 0 0 0 0 0 0
5 g o o o o o o o o
0.04 064 070 074 015 076 035 1.19 042 0.02

[niicesien SumiER

Cycle Length: 75
Actuated Cycle Length: 57.9

Control Type: Actuated- Unco__ordlnated

Maximum v/c Ratio: 1.19
Intersection Signal Delay 25.7

Intersection Capacity Utilization 87.7%

Analys:s Period (min) 15

Intersection LOS: C
- ICU Level of Service E

~ 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.

SR57-60 Grand Ave
KOA Corporation. Formerly
Katz, Okitsu & Associates

Synchro 6 Report
Page 1



Queues
1: WB-Off Ramp & Grand

Timing Plan: Existing AM
1/19/2010

Splits and Phases:  1: WB-Off Ramp & Grand

"Amd-
[ ]

SR57-60 Grand Ave
KOA Corporation. Formerly
Katz, Okitsu & Associates

Synchro 6 Ré‘ﬁort
Page 2



HCM Signalized Intersection Capacity Analysis Timing Plan: Existing AM
2: EB Off-Ramp & Grand 1/19/2010

O T 2 e NI N B S

l.ane Configurations Y 4 i 4 f 5

deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 20 20 20 20 20 20 20

Lane Util. Factor 095 085 100 095 100 1.00 0.95

Fri 1.00 1.00 0.85 1.00 0.85 1.00 1.00

Fit Protected 095 095 1.00 100 100 095 1.00

Satd. Flow (prot) 1715 1715 1615 3610 1615 1805 3610

FIt Permitted - 095 09 {00 - 1.00 1.00 095 1.00

Satd. Flow (perm) 1715 1715 1615 3610 1615 1805 3610
Volume (vph) - 552 0 250 0 0 0 0 1193 343 309 958 O
Peak-hour factor, PHF  0.92 0.92 092 092 092 0982 092 092 092 092 092 092
Adj.Flow(wph) 600 0 272 0 0 0 0 1207 379 336 1041 0O
RTOR Reduction {(vph) 0 0 0 0 0 0 0 0 215 0 0 0
Lane Group Flow (voh) 300 800 272 0 0 0 0 1297 164 336 1041 0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
TumType Spli Free o - Perm  Prot |
Protected Phases 4 4 ' 2 1 6
Permitted Phases o o Fee 2 T
Actuated Green, G (s) 116 116 600 - 239 239 125 404
Effective Green,g (s} 136 136 600 7 959 259 145 424
Actuated g/C Ratio 0.23 - 0.23 1.00 0.43 043 024 0.71
Clearance Time (s) 40 40 40 40 40 40
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 389 389 1615 ... 1558 697 436 2551

v/s Ratio Prot €017  0.17 ' c0.36 ¢0.19 0.29

v/s Ratio Perm R A A . 023

v/c Ratio 077 077 0.7 ' 0.83 023 0.77 0.41
Uniform Delay, 1~ 217 217 00 = 451 108 212 36
Progression Factor 1.00 1.00 1 .00 1.00 1.00 1.00 1.00
Incremental Delay, d2 91 91 02 .. 54 08 82 05
Delay (s) 30.9 309 02 205 116 294 4.1
LevelofServiee ¢ ¢ A ¢ B € A
Approach Delay (5) 21.3 0.0 18.5 10.3

ApproachLOS C : - A g | B_

HCM Average Control Delay ~~~ 16.2  HCM Level of Service

HCM Volume to Capacity ratio ~0.78

Actuated Cycle Length (s) . 600  Sumoflosttime(s) 6.0
Intersection Capacity Utilization 75.4% ICU Level of Service D
Analysis Period {min} 15 R

¢ Critical Lane Group

SR57-60 Grand Ave Synchro 6 Report
KOA Corporation. Formerly Page 2
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Queues Timing Plan: Existing AM

2: EB Off-Ramp & Grand 1/18/2010
4 A - A ‘\ t 2 L <
£ine G S
Lane Configurations | ‘i 4 i" 44 if ’li Hl
TotalLostTime(s) ~ 20 20 20 20 20 20 20 20 20 20 2.0
Satd. Flow {prot) 1715 1715 1615 0 0 0 0 3610 1615 1805 3610 0
Fit Permited 0950 0950 o800 |
Satd. Flow (perm) 1715 1715 1615 0 0 0 0 3610 1615 1805 3610 0
Satd. Flow (RTOR) ez S 379
Volume {vph) 552 0 250 0 0 0 0 1193 349 309 958 0
Lane Group Flow (vph) 300 300 272 0 0 0 0 1207 379 33 1041 0O
Turn Type ' Split Free Perm  Prot
Profected Phases 4 4 o 21 s
Permitted Phases Free 2
TotalSpiit(s) ~ 160 160 00 00 00 00 00 270 27.0 170 440 0.0
Act Effct Green (s) 136 136 60.0 ' 258 258 145 424
Actuated g/CRatio ~ ~ 0.23 0.23 1.00 _ - 043 043 024 o0.71
v/c Ratio 077 077 017 0.84 042 077 0.41
Uniform Delay,d1 217 ‘217 00 = 154 00 212 36
Control Delay 359 359 02 ; 221 31 335 43
Queue Delay co o0 00 00 00 00 00
Total Delay 359 359 0.2 - 221 81 335 43
os 5 Thoa _ T Th TR A
Approach Delay 2438 o 17.8 11.4
ApproachLOS. o R Ty S
Queue Length 50th (f) 106 106 0 ' 215 0 112 64
Queue Length 95th (ft) #220 #220 0 ' #339 42 #2294 90
Internal Link Dist (ft) 895 - 1197 474 820
TumnBaylength(ff) 150 180 ﬁ o 300 300
Base Capacity (vph) 400 400 1615 1553 911 451 2549
Starvation Cap Reduetn 0 0 0 o N 00 0o 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage CapReductn =~ 0 0 0 S 0 o 0o o0
Reduced v/c Ratio 075 075 0.17 0.84 042 075 0.41

EreEeien Surmme : S ' ' i
Cycle Length: 60

Actuated Cycle Length: 60

Offset: 0 (0%), Referenced to phase 2: NBT and 6: SBT Start of YeIIow
Control Type: Actuated- Coordinated

Maximum v/c Ratio: 0.84

Intersection Signal Delay: 17.1 ~Intersection LOS: B’
Intersection Capacity Utilization 75. 4% ICU Level of Service D
Analysis Period (min) 15 ' '

# 95th percentile volume exceeds capamty, queue may be Ionger

- Queue shown is maximum after two cycles. :

SR57-60 Grand Ave Synchro 6 Report
KOA Corporation. Formerly Page 3
Katz, Okitsu & Associates '



Queues Timing Plan: Existing AM
1/19/2010

2: EB Ofi-Ramp & Grand
Splits and Phases:  2: EB Off-Ramp & Grand

Synchro 6 Report

SR57-60 Grand Ave
Page 4

KOA Corporation. Formerly
Katz, Okitsu & Associates



HCM Signalized Intersection Capacity Analysis Timing Plan: Existing AM
9: Golden Springs & Grand : 1/19/2010

A ey v AN AN Y

EElL S5 HR WEL WEr WER Nl INERENSENISERICER
Lane Configurations WY #4  #f % 4p i SR i B « S
Ideal Flow (vphpl} 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 20 20 20 20 20 20 20 20 20 20
Lane Util. Factor 097 095 088 100 095 097 085 0597 095 100
Frt 1.00 1.00 0.85 1.00 0.96 1.00 0.99 1.00 1.00 0.85
Flt Protected 095 100 100 095 1400 1095 1.00 095 1.00 1.00
Satd. Flow (prot} 3433 3539 2787 1770 3413 3433 3517 3433 3539 1583
FIt Permitted 095 1.00 1.00 095 1.00 095 100 095 1.00 1.00
Satd. Flow (perm) 3433 3539 2787 1770 3413 3433 3517 3433 3539 1583
Volume (wph) 163 157 144 124 706 220 515 1111 48 161 472 522
Peak-hour factor, PHF  0.92 0.92 092 0092 092 092 092 092 092 092 092 092
Adj. Flow {vph) 177 171 157 1386 767 239 560 1208 52 175 513 567

RTOR Reduction(vph) ~ 0 0 112 0 3 0 0 4 0 0 0 &
Lane Group Flow (vph) 177 471 45 135 967 0 560 1256 0 175 513 535

Turn Type Prot Perm Prot Prot Prot pm-+ov
ProfectedPhasss 7 4 3 8 5 2 1 & 7
Permitted Phases 4 ' ' ' 6
Actuated Green,G(s) 6.0 194 194 55 189 190 295 40 145 205
Effective Green, g (s) 80 214 214 75 209 210 315 60 16,5 245
Actuated g/CRatic = 011 029 029 010 028 028 042 008 022 033
Clearance Time (s) 40 40 40 40 40 40 4.0 40 40 4.0
Vehicle Extension (s) 30 30 30 30 30 30 30 30 30 30
Lane Grp Cap (vph) 369 1018 802 178 959 969 1489 277 785 521
v/s Ratio Prot 005 005 008 c029 c0.16 c0.36 - 005 0.4 c0.12
v/s Ratio Perm 0.06 ' 0.24
vcRato 048 017 008 076 101 058 0.84 063 065 1.03
Uniform Delay, d1 312 198 192 326 268 229 19.2 33.1 263 250
Progression Factor ~ 1.00° 1.00 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 1.0 01 00 168 31.2 08 46 46 20 467
Delay (s) 822 199 192 493 579 237 238 378 283 717
Level of Service C B B D E cC C D C £
ApproachDelay(s) 240 see  =a8 492
Approach LOS C E cC D
Infiersceiion SURmmER ‘ .

HCM Average Control Delay 38.6 HCM Level of Service D

HCM Volume to Capacityratio =~ 093 7 ;

Actuated Cycle Length (s) 74.4 Sum of lost time (s) 6.0

Intersection Capacity Utilization ~~ 83.6% ICU Level of Service  E

AnalyS|s Period (min) N 15

¢ Critical Lane Group

SR57-60 Grand Ave Synchro 6 Report
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Queues Timing Plan: Existing AM

9: Golden Springs & Grand 1/19/2010
A ey ¢ A b AN 4
e @Yy - - (EEL ST S8R WL W WER NEL - NET - CUGEL SRS
Lane Conflguratlons NOM N *M; o LR L it
Total Lost Time (s) 20 20 20 20 20 20 20 20 20 20 20
Satd. Flow (prot) 3433 3539 2787 1770 3412 0 3433 3518 0 3433 3539 1583
FIt Permitted 0850 0950 0.950 - 0950 o
Satd. Flow (perm) 3433 3539 2787 1770 3412 0 3433 3518 0 3433 3539 1583
Satd. Flow (RTOR) _ - 157 54 7 47
Volume {vph) 163 157 144 124 706 220 515 1111 48 161 472 522
Lane Group Flow (vph) 177 171 157 135 1006 0 560 1260 0 175 513 567
Turn Type Prot Perm  Prot Prot Prot PM+OV
Protected Phases 7 4 '3 8 5 2 1 s 7
Permitted Phases 4 6
Total Split (s) - 100 210 210 11.0 220 00 280 350 0.0 80 200 100
Act Effct Green (s) 80 214 214 889 200 20.9 315 6.0 165 245
Actuatedg/CRatio 011 029 029 012 027 0.28 043 0.08 0.22 0.33
v/c Ratio 047 017 017 065 1.04 0.57 0.83 0.62 064 1,01
Uniform Delay, d1 312 188 00 325 253 229 191 331 263 154
Control Delay 359 219 48 472 B7.2 25.4 237 441 292 59.9
Queue Delay 00 00 ©00 00 00 00 00 00 00 00
Total Delay 359 219 48 472 672 254 237 441 29.2 599
LOS D ¢ A D E C c b € E
Approach Delay 21,5 64.8 242 45.1
Approach LOS . c E & D
Queue Length 50th (ff) 40 32 0 61 ~265 114 256 41 112 152
Queue Length 95th (fy 70 57 23 #1382 #8385 164 342 #79 161 #349
Internal Link Dist (ft) 285 258 3184 474
Turn Bay Length (ft) 250 250 150 30 150 _
Base Capacity (vph) 374 1030 922 210 968 991 1552 281 850 559
Starvation Cap Reductn 0 o 0o 0 0 0 o 0o 0 o
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 o o o0 0 & 0 0 0 0 0
Reduced v/c Ratio 047 017 0.17 064 1.04 0.57 0.81 0.62 060 1.01

Cycle Length: 75
Actuated Cycle Length: 73.5
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.04 _ S
Intersection Signal Delay: 39.3 ' Intersection LOS: D
Intersection Capacity Utilization 83.6% ~ ICU Level of Service E
Analysis Period (min) 15
~  Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cyclas.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

SR57-60 Grand Ave Synchro 6 Report
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Queues
9: Golden Springs & Grand

Timing Plan: Existing AM

1/19/2010

Splits and Phases:  9: Golden Springs & Grand

T a2
{ "™\ o5

\" 1 (
g

a3

a7

=™ a4

2B

SR57-60 Grand Ave
KOA Corporation. Formerly
Katz, Okitsu & Associates
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HCM Signalized Intersection Capacity Analysis Timing Plan: Existing PM
1: WB-Off Ramp & Grand 1/19/2010

Lane Conflguratlons b1 T % & ' N 44 F ¥ 4 i
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 20 2.0 2.0 2.0 2.0 2.0 20 2.0 2.0 2.0 2.0
Lane Util. Factor 1.00 1.00° 095 091 095 100 095 1.00 097 095 1.00
Frt 1.00 0.89 1.00 091 085 100 100 085 1.00 1.00 0.85
Fit Protected 095 1.00 095 098 1.00 095 1.00 1.00 095 100 1.00
Satd. Flow (prot} 1805 1688 1715 1541 1534 1805 3610 1615 3502 3610 1615
Fit Permitted 095 1.00 095 098 1.00 095 1.00 1.00 032 1.00 1.00
Satd. Flow (perm}) 1805 1688 1715 1541 1534 1805 3610 1615 1187 3610 1615
Volume (vph) _ 22 12 35 274 4 369 39 807 327 527 1119 17
Peak- hour factor, PHF  0.92 0.92 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 24 13 38 208 4 401 42 877 355 573 1216 18
RTOR Reduction {vph} 0 35 0 0 66 207 0 0 11 0 0 6
Lane Group Flow (vph) 24 16 0 211 172 47 42 877 244 573 1216 12
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Tumn Type Split Split  Perm  Prot - Perm Perm ~ Perm
Protected Phases 4 4 8 8 5 2 6
Permitted Phases T - B 2 6 6
Actuated Green, G (s)' 6.0 6.0 184 184 184 556 736 736 641 641 841
Effective Green,g{s) 80 80 204 204 204 7.5 756 756 661 661 66.1
Actuated g/C Ratio 0.07 0.07 019 0.19 0.19 007 069 069 0.60 0.60 060
Clearance Time (s} 40 4.0 40 40 40 40 40 40 40 40 40
Vehicle Extension (s) 30 30 30 30 30 80 30 30 30 30 30
Lane Grp Cap (vph) 131 123 318 286 284 123 2481 1110 713 2169 970
v/s Ratio Prot 0.01 ¢0.03 0.12 015 0.02 c0.24 0.34

v/s Ratio Perm _ - 07 ' 0.22 ¢0.48 0.0t
v/c Ratio 0.18 0.13 066 0860 017 034 035 022 080 056 0.01
Uniform Delay, d1 479 477 416 411 376 489 71 63 169 132 88
Progression Factor 1.00 1.00 1.00 100 1.00 100 1.00 100 1.00 1.00 1.00
Incremental Delay, &2 0.7 05 51 385 03 17 04 05 93 11 00
Delay (s) 48.6 482 46.8 446 379 5086 7.5 6.8 263 143 8.9
LevelofSevice =~ D D D D D D A A C B A
Approach Delay (s) 48.3 42.8 8.7 18.0
Approach LOS ' b D A ' B
EIEEon QU _ . — —— _ N

HCM Average ControlDelay =~ 201 HCM Level of Service - C

HGM Volume to Capacny ratlo 0.75

Actuated Cycle Length(s} 1100  Sumoflosttime (s) 8.0

Intersection Capacity Utilization 65.5% ICU Level of Service c

Analysis Period {min) o 15 - -

¢ Critical Lane Group
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Queues Timing Plan: Existing PM

1: WB-Off Ramp & Grand 1/19/2010
Lane Configurations b ™ % & [ N 44 ¥ % 44 o
Total Lost Time (s) 20 20 20 20 20 20 20 20 20 20 20 20
Satd. Flow (prot) 1805 1687 0 1715 1540 1534 1805 3610 1615 3502 3610 1615
Flt Permitted 0950 0950 0982  0.950 o285
Satd. Flow (perm) 1805 1687 0 1715 1540 1534 1805 3610 1615 1051 3610 1615
Satd. Flow (RTOR) - 3% 8l 284 7 388 B 14
Volume {vph) 22 12 35 274 4 369 39 807 327 527 1119 17
Lane Group Flow {vph) 24 51 0 211 238 254 42 877 355 573 1216 18
Turn Type Split Split Perm Prot Perm Perm Perm
Protected Phases D 8 8 5 2 - 6
Permitted Phases ' ' 8 2 6 6
Total Split(s) 205 205 0.0 40.0 400 400 158 495 495 337 337 337
Act Effct Green (s) 2.1 9.1 204 204 204 99 764 764 685 685 685
Actuated g/C Ratio ~ 0.08  0.08 019 019 019 009 069 069 062 062 0.62
v/c Ratio 0.16 0.29 066 068 052 026 035 029 087 054 002
Uniform Delay, d1 479 122 416 270 00 489 71 00 193 132 19
Control Delay 46.9 21.3 423 28.3 5.9 47.8 8.6 16 390 164 8.2
Queue Delay 0.0 00 060 00 00 00 OO 00O 00 o00 00
Total Delay 46.9 21.3 423 28.3 589 478 8.6 1.6 380 164 8.2
08 Ty T D c A b A A D B A
Approach Delay 29.5 24.4 7.9 23.5

Approach LOS - - Y S c
Queue Length 50th (ft) 16 9 147 114 0 28 124 0 185 275 1
Queue Length 95th (ft) . 42 46 ' 212 192 66 62 211 37 #364 448 15
Internal Link Dist (ft) 848 1418 820 2021

Turn Bay Length (ft) 150 800 - 1000 150 o :
Base Capacity (vph) 304 315 502 585 696 226 2508 1230 655 2249 1011
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 ' 0 0 0 6 0 0 0O 0 0

Reduced v/c Ratio 0.08 0.16 036 041 036 019 035 029 0.87 0.54 0.02

Cycle Length: 110
Actuated Cycle Length: 110
Offset: 0 (0%), Referenced to phase 2: NBT and 6: SBTL Start of Yellow
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 18.6 Intersection LOS: B
Intersection Capacity Utilization 65.5% ICU Level of Service C
Analysis Period (min) 15 a ' '
# O5th percentile volume exceeds capamty, queue may be longer.

Queue shown is maximum after two cycles.

SR57-60 Grand Ave Synchro 6 Report
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Queues Timing Plan: Existing PM
1. WB-Off Ramp & Grand 1/19/2010

Splits and Phases: 1: WB-Off Ramp & Grand

F 22 'A o4 "?- 28

nyr: 4\"} ab
SR57-60 Grand Ave Synchro 6 Report
KOA Corporation. Formerly Page 2

Katz, Okitsu & Associates



HCM Signalized Intersection Capacity Analysis

Timing Plan: Existing PM

2: EB Off-Ramp & Grand 1/19/2010
day v AN AN i v
_EBL B WETRWVERE NEN SBE ISER
Lane Conflguratlons b1 ) if 44 if b ‘Mﬁ
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1600 1900
Total Lost time (s) 20 2.0 20 2.0 2.0 2.0 2.0
Lane Util. Factor 095 095 1.00 085 1.00 1.00 095
Fri 1.00 1.00 0.85 1.00 085 1.00 1.00
Flt Protected 095 095 1.00 1.00 100 095 1.00
Satd. Flow (prot) 1715 1715 1615 3610 1615 1805 3610
Flt Permitted 095 095 1.00 - 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1715 1715 1615 3610 1615 1805 3610
Volume (vph) 285 0 125 0 0O 0 0 905 484 289 1110 0
Peak-hour factor, PHF  0.92 092 092 092 0982 092 092 092 092 092 092 092
Adj. Flow (vph) 288 0 18 0 0 0 0 984 526 314 1207 0O
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 303 0 0 0
Lane Group Flow (vph) 144 144 138 0 0O 0 0 984 223 314 1207 0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Tumn Type Split Free Perm  Prot
Protected Phases 4 4 2 1 6
Permitted Phases ~~~~ ~ Free 2
Actuated Green, G (s) 87 87 60.0 234 234 159 433
Effective Green, g (s) 107 107 60.0 254 254 179 453
Actuated g/C Ratio 018 0.8 1.00 042 042 030 0.75
Clearance Time (s) 40 40 40 40 40 40
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 306 306 1615 1528 684 538 2726
v/s Ratio Prot c0.08 0.08 0.27 c0.17  0.33
v/s Ratio Perm , 008 03
v/c Ratio 047 047 0.08 0.64 0.33 0.58 0.44
Uniform Delay, d1 221 2214 00 187 116 179 27
Progression Factor 100 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11 11 01 21 183 16 05
Delay (s) 233 233 0.1 158 12.8 195 3.2
Level of Service ¢ ¢ A ) B B B A
Approach Delay (s) 15.8 0.0 14.8 6.6
Approach LOS B A B A

HCM Average Control Delay

_ 113 HCM Levelof Service B
HCM Volume to Capacuty rat:o 0.63
Actuated Cycle Length (s) 600 Sumof losttime (s) 6.0
Intersection Capacity Utlllzatlon 63.3% ICU Level of Service B

Analysis Period {min} 15
¢ Critical Lane Group

SR57-60 Grand Ave
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Queues

2: EB Off-Ramp & Grand

Timing Plan: Existing PM
1/19/2010

ERE Grep

Lane Configurations

Total Lost Time (s) 20 20 20 20 20 20 20 20 20 0 20 20
Satd. Flow (prot} 1715 1715 1615 0 0 0 0 3610 1615 1805 3610 0
Flt Permited 00950 0.950 . 050 _

Satd. Flow (perm) 1715 1715 1615 0 0 0 0 3610 1615 1805 3610 0
Satd. Flow (RTOR) | 136 B 5% o

Volume (vph) 265 0 125 0 0 0 0 805 484 289 1110 0]
Lane Group Flow (vph) 144 144 136 0 0 0 0 984 526 314 1207 0
Turn Type Split Free Perm  Prot

Protected Phases | 4 4 _ 2 1 &
Permitted Phases Free 2

TotalSpiit(s) =~~~ 240 240 00 00 00 00 00 208 208 152 360 00
Act Effct Green (s) 11.8 11.8 60.0 262 262 17.9 465
Actuated g/C Ratio 020 0.20 1.00 044 044 030 078

v/c Ratio 043 043 0.08 0.62 053 058 043
Uniform Delay, di =~ 221 221 0.0 13.7 0.0 {79 27
Control Delay 212 21.2 0.1 18.8 41 220 3.9

Queue Delay 00 00 00 00 00 00 00

Total Delay 21.2 212 04 188 41 220 39

LOS ~ “c ¢ A B A C A
Approach Delay 145 13.7 7.6
Approschlos B : B A
Queue Length 50th (ft) 48 48 0 154 0 92 85

Queue Length 95th (ft) 88 88 0 _ #278 59 160 127
Internal Link Dist (ft) 895 1197 474 820

Turn Bay Length (ft) 150 150 - 300 300

Base Capacity (vph) 629 620 1615 1576 1001 543 2800
Starvation CapReductn 0 0 0 0 0 0 o
Spillback Cap Reductn 0 0 o] 0 0 0 0
Storage Cap Reductn 0 0o o 0 0 0 0
Reduced v/c Ratio 023 023 0.08 062 053 058 043

Cycle Length: 60

Actuated Cycle Length: 60

Offset: 0 (0%), Referenced to phase 2. NBT and 6: SBT Start of Yellow

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.62

intersection Signal Delay: 11.1

Intersection Capacity Utlllzatlon 63.3%

Analysis Period (min) 15

# 95th percentile vo[ume exceeds capacnty, queue may be Ionger
Queue shown is maximum after two cycles.

Intersection LOS: B
ICU Level of Service B

SR57-60 Grand Ave
KOA Corporation. Formerly
Katz, Okitsu & Associates

Synchro 6 Report
Page 3



Queues Timing Plan: Existing PM
1/19/2010

2: EB Off-Ramp & Grand

Splits and Phases: 2: EB Off-Ramp & Grand

\'91

Synchro 6 Report

SR57-60 Grand Ave
Page 4
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HCM Signalized Intersection Capacity Analysis Timing Plan: Existing PM
9: Golden Springs & Grand 1/19/2010

f—-‘»f*“k‘xtz"\-l#

Lane Configurations W4 = 44 ‘i. +b N oM W M
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 20 20 20 20 20 2.0 20 20 20 20
Lane Util. Factor - 097 095 088 1.00 0.95 097 095 097 095 1.00
Frt 1.00 1.00 0.85 1.00 0.95 1.00 0.98 1.00 1.00 085
Fit Protected 095 1.00 1.00 095 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 3433 3539 2787 1770 3374 3433 3473 3433 3539 1583
Fit Permited =~ 095 1.00 1.00 095 100 095 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3433 3539 2787 1770 3374 3433 3473 3433 3539 1583
Volume (vph) 743 835 644 108 409 185 275 586 84 308 910 208
Peak-hour factor, PHF 082 092 092 092 092 0.92 092 092 092 092 092 092
Adj. Flow (vph) 808 908 700 117 445 201 299 637 91 335 989 226
RTOR Reduction (vph) 0 0 372 0 65 0 0 17 0 0 0 44
lLane Group Flow (vph) 808 908 328 117 581 0 289 '7i1 0 '335 989 182
Turn Type Prot Perm  Prot Prot Prot pm+ov
Protected Phases 7 4 .8 .8 5 2 1 8 7
Permitted Phases 4 - o 6
Actuated Green, G (s) 11.1 240 240 46 175 88 195 = 135 242 353
Effective Green,g(s) 131 260 260 66 195 108 215 155 262 393
Actuated g/C Ratio 0.17 0.34 0.34 009 025 014 028 020 034 051
Clearance Time (s) 4.0 40 40 40 40 4.0 4.0 40 40 4.0
Vehicle Extension (s) 30 30 30 30 30 ' 3.0 3.0 30 30 30
Lane Grp Cap (vph) 580 1186 934 151 848 478 962 686 1195 842
v/s Ratio Prot 024 c026 007 049 - 0.09 c0.21 0.10 ¢0.28 0.05
v/s Ratio Perm 0.25 o 0.10
vic Ratio 1.39 077 035 077 068 - 063 074 049 0.83 0.22
Uniform Delay, d1 322 231 194 348 26.3 315 255 27.5 236 106
Progression Factor 1.00 1.00 1.00 100 1.00 1.00 1.00 100 1.00 1.00
Incremental Delay, d2 187.3 3.0 02 216 23 26 3.0 05 48 0.1
Delay (s) . 2195 261 197 563 286 - 340 285 281 285 107
Level of Service F C B E C C C ' C C B
Approach Delay (s) . 889 o828 so1 258
Approach LOS F C C C

HCM Average Control Delay 54.0 HCM Level of Service D

HCM Volume to Capacityratio o088 =

Actuated Cycle Length (s) 77.6 Sum of lost time (s) 4.0

Intersection Capacity Utilizaton =~ 84.8%  ICU Level of Service E

AnaIySIS Period {min} N 15

¢ Critical Lane Group

SR57-60 Grand Ave Synchro 6 Report
KOA Corporation. Formerly Page 3
Katz, Okitsu & Associates



Queues Timing Plan: Existing PM
9: Golden Springs & Grand 119/2010

I

Lane Conflguratlons W M P “‘i ﬂ‘.) ¥ Ab b1 H i
Total Lost Time (s) 20 20 20 20 20 20 20 20 20 20 20
Satd. Flow {prot) 3433 3539 2787 1770 3373 0 3433 3472 0 3433 3539 1583
Fit Permitted - 0850 ' 0950 0.950 0.950 '

Satd. Flow {perm) 3433 3539 2787 1770 3373 0 3433 3472 0 3433 3539 1583
Satd. Flow (RTOR) - 559 87 24 _ 89
Volume (vph) 743 835 644 108 409 185 275 586 84 308 910 208
Lane Group Flow (vph) 808 908 700 117 646 0 299 728 0O 335 989 226
Turn Type Prot Perm  Prot Prot Prot pm+ov
Protected Phases 7 4 3 8 5 2 1 6 7
Permitted Phases 4 6
Total Split (s) - 150 270 270 100 220 00 130 350 00 80 300 150
ActEffctGreen{s) =~ 181 260 26.0 8.0 186 10.8 215 16.6 263 414
Actuated g/C Ratic  0.17 0.34 034 0.0 024 014 0.28 020 034 054
v/c Ratio 138 076 053 065 073 062 0.74 0.48 0.82 025
Uniform Delay, d1 323 231 37 348 227 315 246 275 236 57
Control Delay 2111 2941 65 532 278 37.7 25.8 320 285 67
Queue Delay _ 00 00 02 00 00 00 00 00 00 00
Total Delay 2111 291 6.7 532 278 377 258 320 285 87
Los : U oA b o b ¢ ¢ o A
Approach Delay 83.5 31.7 29.3 28.1

Approachlos . F ¢~~~ ¢~ C
Queue Length 50th (ft) -~288 218 28 57 134 73 169 75 231 32
Queue Length 95th (ft) #397 #296 75 #130 193 113 202 #141 308 89
Internal Link Dist (ft) 285 258 3184 474

Turn Bay Length (ft) 250 250 150 '_ 300 150 -
Base Capacity (vph) 585 1197 1312 180 930 493 1318 695 1265 894
Starvation Cap Reductn 0 o o o o 0 0 0 0 o0
Spiliback Cap Reductn 0 0 0o 0 0 0 0 0 0 0
Storage Cap Reducin 0 3 158 0 0 o 0 0 0 o0

Reduced v/c Ratio 138 076 0.61 065 0.69 - 0.61 0.55 0.48 0.78 0.25

Cycle Length: 80
Actuated Cycle Length: 76.8
Control Type: Actuated- Uncoordmated
Maximum v/c Ratio: 1.38 S
intersection Signal Delay: 51.5 Intersection LOS: D
Intersection Capacity Utilization 84.8% _ICU Level of Service E
Analysis Period (min) 15
~ 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.

SR57-60 Grand Ave Synchro 6 Report
KOA Corporation. Formerly Page 5
Katz, Okitsu & Associates



Quevues Timing Plan: Existing PM
9: Golden Springs & Grand 1/19/2010

Splits and Phases: 9: Golden Springs & Grand

SR57-60 Grand Ave Synchro 6 Report
KOA Corporation. Formerly Page 6
Katz, Qkitsu & Associates
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HCM Sighalized Intersection Capacity Analysis 2017 AM Alt 1
3: WB-Off Ramp & Grand 8/31/2011

oM F _ HTo .
1900 1900 1800 19800 1900
307730 3.0

085 100 . 081
1.00  0.85 0.99

106 100 1.00
3610 1615 5143
1.00 1.00 1.00

l.ane Configurations N
Ideal Flow (vphpl) = 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s ( ) 3.0 30

Lane Util. Factor  ~ 1.00 1.00 =~ 095 081 0985 100
Frt 1.00 0.85

Flt Protected 0 95 1 00 095 098 1.00 0.85
Satd. Flow (prot) 1805 1615 597 153

Flt Permitted = 095 100 095 098 5 100 100 - 100
Satd. Flow (perm) ‘1805 1615 3610 1615 5143
Volume (vph) .. 40 0 40 570 100 850 80 1750 360 O 1180 70
Peak hourfactor PHF 1.00 1.00 . . . 1.00 1.00 1.00 1.00 1.00
Adj. Flow (voh) 40 = 0 40 570 100 650 80 1750 360 O 1180 70
RTOR Reduction {vph) 0 36 ' 164 0 7 0
Lane Group Flow (vph) ~ 40"~ 4~ 0 404" 414~ '358 ~ 80 1750 "196 ~ 0 71243 0
Heavy Vehicles (%) 0% 0% 0% 0% O% 0%
Tum Type ...seit . Split __ Pem Prot Perm
Protected Phases 4 4

PermitedPhases . 8 2 ..
Actuated Green, G (s) 61 6.1 434 434 317
Effective Green,g(s) 76 7.6 2 7 449 449 @32
Actuated g/C Ratio 009 009 ( 052 052 038
Clearance Time(s) 45 45 ~ 45 45 45 45 45 45 =~ = 45 = .
Vehicle Exiension (s) 30 30 3.0 3.0 3.0

Lane GrpCap (vph) 160 143 483 450 432 183 1894 847 1995 .
v/s Ratio Prot 0 02 cO 02 cO .48 0.24
visRatioPerm = o ooo......98 022 ]
v/c Ratio 025 0.02 084 092 083 044 092 0.23 0.62
Uniform Delay, d1 863 856 = 289 208 288 361 188 110 212
Progressmn Factor’ 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, 02~ 0.8~ 0.1 = " 119 237 124 17 81 01 06
Delay( ) 372 35.7 40.8 535 41 3 378 26.9 1.2 21.8
LevelofSenica ™ D D T BB BT D¢ BT e
Approach Delay (s) - 2
Approach Los "','."'fl"..'"_"ff"fffL."

452 247 2

H_QM_Average Control Delav 297 HOMlevelofService  ~  C. .
HCM Volume to Capacrfy ratlo 0.92

Actuated CycleLength(s) 856  Sumoflosttime(s) = . 980 =~ =
Intersection Capacity Utlllzatlon 88.5% ICU Level of Ser\nce E

Analysis Period (min) 15

¢ Critical Lane Group

Synchro 6 Report
Katz, Okitsu & Associates Page 3



Queues 2017 AM Alt 1
3: WB-Off Ramp & Grand 8/31/2011

J*W(*kﬂff\-lif

Adj Flow (vph) 40 0 40 570 100 650 80 1750 360 0 1180 70
Lane Group Flow (voh) " 40" 40" "" 0’ 404 439 477 B0 1750 360 0 1250 O
v/c Ratio 021 0.11 0.82 090 085 037 092 036 0.61
ControlDelay 873 05~~~ 445 522 357 390 ‘281 ‘28 " 285 ©
Queue De]ay 0.0 0.0 0.0 0.0 00 0.1 0.0 0.0 0.0
TotalDelay =~~~ 873 056 = 445 522 357 800 281 28 235
Queue Length 50th (ft) 20 0] 220 239 177 41 444 4 205
QueuveLength 95th (fty ~ ~ 50 O~ #402 #461 #384 "85 Wee0 47 273 " -
Internal Link Dist (ft) 848 1418 415 396
TumBaylength(f) 126 "~ " ° 7830 T Coqsp T T
Base Capacity {vph) 245 403 496 487 561 248 1922 1021 2052
Starvation Cap Redugtn ~ 0 "0 O 6 0 e e e g

Spilloack Cap Reductn ~ 0 © 0 "6 0 0 "o o " 0

Storage Cap Reductn 0~ "0 " " 0 0 " 0 & "0 6 " o
Reduced v/c Ratio 0.16 0.1 0.817 090 085 033 0.81 035 0.61

# 95’£h percentlle_\_rqlqme exceeds capacnty, queue may be Ionger e
.. Queue shown is maximum aftertwocycles. T T e

Synchro 6 Report
Katz, Okitsu & Associates Page 3



HCM Signalized Intersection Capacity Analysis 2017 AM Alt 1
2: EB Off-Ramp & Grand 8/31/2011

Lane Configurations N5 i 'HL f %N 44
Ideal Flow (vohpl) 1900 1900 1900 1900 1900 1900 1900 "1900 1900 1900 1800 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Utll. Factor 097 100 "~ " 095 100 087 085 = -
Frt {.00 - 0.85 1.00 0.85 1.00 1.00
Flit Protected __~ ° 085 =~ 160 " " " 100 100 095 100
Satd. Flow (prot) 3502 1615 3610 1615 3502 3610
FitPermitted =~ 095 ~ 100 ~ ~ ~ " " 100 100 085 100 -
Satd. Flow (perm) 3502 1615 3610 1615 3502 3610
Volume (vph), 680 0 260 O 0 0 0 1510 360 330 1100 0
Peak-hour factor, PHF 0.2 0.2 092 092 092 092 092 092 092 092 092 092
Adj. Flow(vph) 788 = 0 283 0 0 0 0 {641 391 359 1196 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 210 0 0 0
Lane Group Flow (voh) 789~ 0" 283 ~ 0 0 0 0 1641 181 359 1196 0
Heavy Vehlcles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Turn Type o ot o Free . . . . Perm Pot
Protected Phases 4 2 1 6
Permitted Phases "~ T " TFree T o o 2 o
Actuated Green, G (s} 105 60.4 . 265 265 99 409

Effective Green, g(s) . 120~ 604 ' 260 2380 114 "424° "
Actuated g/C Ratio 0.20 71.00” 0.46 046 0.19 0.70

Clearance Time(s) 45~ . . 45 457 45 " 45 "
Vehicle Extension (s) 3.0 30 30 30 3.0

Lane GrpCap(vph) 696 1ets - 1674 749 661 2534 .
v/s Ratio Prot cO 21 cO 45 0.10 ¢0.33
visRatioPerm ~  ~ 048 T T ee4
v/c Ratio 1.06 ' o 0.98 024 054 047
Uniform Delay, di 242 =~ 00 "~ 0 U7 159 98 224 40
Progressmn Factor . OO '
Delay (s) 759

LevelofService = '~ E AT A
Approach Delay (s) .
Approach s D

 HCMLevelofServiee & |

. Sumoflosttime(s) 60
- .]CU Leve' Of Sewlce P e r e Au cma e amae e ciacral e wass measclaes e e emeamae o

Synchro 6 Report
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Queues 2017 AM Alt 1
2: EB Off-Ramp & Grand 8/31/2011

f—*‘»(*‘kﬂ’r/’\l#

Ad] Flow (Vph) 739 0 0 0 0 1641 391 352 1196 0
Lane Group Flow (vph) _ 739 ~ 0 283 0 0 0 0 1641 391 359 1196 'O
v/c Ratio 1.06 0.18 0.98 0 41 054 0 47
Control Delay ~ " 784 ~ 02 " 82 ‘27 255 47"
Queue Delay 0.0 0.0 00 00 0.0 0.0
TotalDelay 794 02 82 27 252 47
Queue Length 50th {ft) ~161 0 297 0 61 78
Queue Length 95th (ft)  #257 0 =~ T T T #4627 400 97 169 T
Internal Link Dist {ft) 895 1197 1061 427
TurnBay Length (f) 360  ~ ~ " T U400 TEeC T
Base CapaCIty (vph) 695 1615 1 673 958 689 2545
Starvation CapReductn 0 0 " " o T TR0 0 0
Splllback Cap Red tn 0 0 0 0 0
Storage Cap Reductn UL U B
Reduced v/c Ratio 1.0 0.18 0.98 041 052 047

~ Volume exceeds capa01ty, queue is theorehcally infinite.
_ Queue shown is maximum after two cycles. o
# 95th percentlle volume exceeds capacr[y, queue may be Ionger. -
. Queue shown is maximum after two eycles, " " T T T T T e

Synchro 6 Report
Katz, Okitsu & Associaies Page 2



HCM Signalized Intersection Capacity Analysis 2017 AM Alt 1
1: Golden Springs & Grand 8/31/2011

Lane Conflguratlons ‘i"’i f+ i’l'r' 5 7 "i"i JH;_ o "i"i"i M7
Ideal Flow (vphpl) 1800 1900 1900 ‘_1900 2100 2100_ 2100 2100 2100 ) 1900 - 1900 1900
Total Lost time (s) 3.0 3.0 3.0 30 3.0 30 3.0 3.0 30 3.0
Lane Utll. Factor 097 095 088 1.00 095 097 095 = 094 095 100
Frt 1.00 1.00 085 1.00 0.96 1.00  0.99 1.00 1.00 0.85
FltProtected = 095 100 100 085 100 ~ 085 400" "~ ""0.85 71.00  1.00
Satd. Flow (prot) 3433 3539 2787 1770 3757 3794 3891 4990 3539 1583
FltPermitied ~ ~ ~ 0.95 '1.00 .00 095 1.00 "~~~ 085 100 " 095 1.00 100
Satd. Flow (perm) 3433 3539 2787 1770 3757 3794 3891 4920 3539 1583
Volume (vph} ' 230 220 180 140 780 280 540 1360 o 50 200 B30 530
Peak hour factor F'HF 0.92 0.92 0 92 0.92 092 092 092 092 092 0 92 0.92 0.92
Adj. Flow (vph) """ 266 239" "196 152 848 304 587 1478 54 217 685 576
RTOR Reduction { vph) 0 0o 137 0 31 0 0 2 0 0 0 149
Lane Group Flow (vph) 250 239 "~ 59 152 1121 0 587 1830 0 217 685 457
Turn Type Prot Perm  Prot Prot Prot Perm
ProtectedPhases 7 4 "8 g U E e AR
Permitted Phases 4 6
Actuated Green, G (s) 104 329 3829 105 330 165 430 7 97 365 362
Effective Green, g (s) 11.9 344 344 120 345 18.0 445 112
Actuaied g/C Ratio _ ~ ~0.10 7030 " 0.30° 0.1 "0.30 ' "'0.96 03¢ ~ TG0
Clearance Time (s) 45 45 45 45 4.5 45 45 45
Vehicle Extension (s) ~~ 8.0 30 30 30 30 7730 0 7T UTEZ0TT30 T30
Lane Grp Cap (vph) 358 1067 840 186 1136 599 1518 490
visRatioProt 0077007 " c009 ¢0.81  ¢0.15 638 " T 0047049 T
vis Ratio Perm 0.07 0.36
VcRato 070 0.22 007 0.82 088 101 044 059 0.82
Uniform Delay, di 49 4 29 9 "28.4 50.0 479 34 8 485 317 350
Progression Factor 1 ) 1.00 1.00 1.0 1.00 100 1.00 1.00 1.00
Incremental Delay, d2 . 0.0 23.4 31.3 250 0.6 0.8 06
Delay (s} TUUSRD 800 285 734 o192 508 481 325 448
Level of Service E c c E E E D C D
‘ApproachDelay(s) = 388 " "®40

[OF. 654 897
Approach LOS D E D

HCM Average Control Delay HCM Level of Service D

HCM Volume to Capacity ratio .~~~ 0.g9 e e
Sum of lost time (s) 9.0

Intersection Capacity Utiization ™~ " 86.8% ~~"ICU Level of Servics ~ TR T

AnaIySIs Period (min) 15

¢ Critical Lane Group =~~~ " o

Synchro 6 Report
Katz, Okitsu & Associates Page 1



Queues

1. Golden Springs & Grand

2017 AM Alt 1
8/31/2011

A

ZhEEI VBREE BTN INBTER
Ad] Flow (vph) 250 239 196 152 848 304 587 1478
Lane Group Flow (voh) 250 239 196 152 1152 0 587 1532
v/c Ratio 070 0.22 020 082 099 0.98 1.01
Control Delay 604 3807 47 81 80 = 807 '59.8
Queue Delay 0.0 00 00 00 00 00 00
TotalDelay . 804 807" '47 821 620 807 598
Queue Length 50th (ft) 93 70 0 1i2 433 226 ~604
Queue Length 95th (ff) ~ 138 103~ 29 #2026 #588  ~ #343 arr2
Internal Link Dist (ft) 810 954 529
Tum BayLength (f) 495~ ""T'800° B0 400 T
Base Capacity (vph) 361 1069 978 186 1167 599 1522
Starvation Cap Reductn = 0 "0 0 " 0T 0 T UeT g
Splllback Cap Reductn 0 0 0 0] 0 0 0
Storage Cap Reductn 000 0 0T TGO gC
0.22 0.20 0.99 0.98

Heduced vic Hath i 069 T 0.

042 058 0.85

~ Volume exceeds capacny, queue is theoretlcally lnflnlte

" Queue shown is maximum after two cycl

# 95th percentile vorlume exceeds capacity, q queue may be longer.

. Queue shown is maximumn afer two cycles.

Katz, Okitsu & Associates

Synchro 6 Report
Page 1



HCM Signalized Intersection Capacity Analysis 2017 PM Alt 1
3: WB-Off Ramp & Grand 9/8/2011

Lane Configurations
Ideal Flow (vohpl) 1900 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900 18900
Total Lost time (s) 3.0 30 30 30 30 30 30 30 3.0

Lane Util. Factor ~~ 1.00 1.00 095 081 085 100 085 1.00 081

Frt 1.00 0.85 100 093 085 100 1.00 0.85 0.99
FltProtecied 095 100 085 098 100 085 100 100 100
Satd. Flow (prot) 1805 1615 1715 1571 1534 1805 3610 1615 5151
FltPermitted 085 100 095 098 100 09 100 1.00 100
Satd. Flow {(perm) 1805 1615 1715 1571 1534 1805 3610 1615 5151
Volume (vph) .10 0 190 290 440 140 1070 400 0 2260 110
Peak-hourfactor PHF 1.00 1.00 1.00 . 1.00 1.00 1.00 1.00 1.00 100
Adj. Flow (voh) =~ 110 "~ 0" 190 ~ 290 30 440 140 1070 400 0 2260 {0
RTOR Reduction (vph) 0 167 0 0 0 139 0 6 0
Lanie Group Flow (veh) 110 237 "0 198 203 176 140 10707 261 0 2364 0
HeavyVehthes (%) 0% 0% 0% 0% 0% 0% 0% 0% 0%
TunType  ~  Spit  ~ Splt  Perm Prot  Perm
Protected Phases | 4 4 5 2 6
Permitiod Phases” LR

2 .
Actuated Green, G (s) 9.4 94 95 95 95 98 565 565 422
Effective Green, g(s) = 10.9 109 ~ ~ 1.0 11.0 110 113 680 580 437 " "~
Actuated g/C Ratio 0 12 0 12 0.2 0.12 0.12 0.3 065 0.65 0.49
Clearance Time(s) 45 45 =~ 45 ~45° 45 45 45 45 45
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane GrpCap (vph) 221 198 212 194 190 229 2355 1054 2582
vis Ratio Prot o 06 c0.12 0 12 0. 15 cO 08 O 30 c0.46
visRatoPerm b2ttt 028
vic Ratio 0.50 012 0.93 1.04 093 061 045 025 0.93
Uniform Delay, d1 864 347 =~ 386 990 386 367 76 64 212
Progressn)n Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1 00 1.00
Incremental Delay, d2 ~ 1.8 03 =~ 434 767 447 48 06 06 78 T
De[ay (s) 382 350 82.0 115 7 833 41 5 83 7 0 29.2
LevelofService .~~~ B € ~ F F F b A A C
Approach Delay (s) 38.2 ' 93.2 10.8 29.2
Approach LOS_. L T - =S

HCM Average Controi Dely 334  HCMLevelofSenice C
HCM Volume to Capamty ratlo 1.00

ActuatedCycle Length(s) 889  Sumoflositime(s) =~ 120

Intersect:on Capacity Utl]lzatlon 92.3% ICU Level of Serwce F

Analysis Pefiod (min) 18 B

¢ Critical Lane Group

Synchro 6 Report
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Queues 2017 PM Alt 1
3: WB-Off Ramp & Grand 9/8/2011

BarelGroupaas =BIE e E Wi BV B REEINBIISNBTE R SBliash O Bit

Adj. Flow {(vph) 110 0 190 290 30 440 140 1070 400 0 22860 110
Lane Group Flow (vph) 110" 190~ 0 198 242 320 140 1070 400 ~ 0 2370 0
v/c Ratio 050 0.52 093 103 096 061 045 034 0.93
Control Delay 429 102 878 1017 615 470 85 15 = 802
Queue Delay 0.0 0.0 0.0 0.0 0.0 1.2 0.0 0.0 0.0
TotalDelay 429 "102 = 878 1017 615 482 85 '15 302
Queue Length 50th {ft) 59 0 120 ~139 95 76 144 0 456
Queue Length 85th (ft) ~ 111 57 #2657 #3038 #272 186 186 29 = #593
internal Link Dist (ft) 848 1418 415 396
TumnBaylength(fty 125 =~ 880 ~ 7 50" o T
Base Capamty (vph) 241 383 212 234 333 242 2356 1193 2539
Starvation Cap Reductn ~ 0 ~ 0~~~ 0 "0 0 0 0 0 0"
Spillback Cap Reducin 0 0 0 V] 0 0 0 0 0
Storage Cap Reductn 0"~ 0" " " 0 0 0" 22 0" 0T T UUOC
Reduced v/c Ratio 046 0.50 083 1.03 096 084 045 034 0.93

EEcEim S

~ Volume exceeds capacnty, queue is theoreucally |nf|n|te

' Queue shown is maximum after two cycles. o T e
# 95th percentlle volume exceeds capac1ty, queue may be longer

. Queue shown is maximum after two cycles. -

Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis 2017 PM Ali 1
2: EB Off-Ramp & Grand 9/8/2011

Lane Configurations
Ideal Fiow (vphpl) 1900 1900 1900 "1900 1900 1900 1900 1900 1900 "1900 1900 1300
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Uti. Factor ~~ 097 o0 T T U095 100 097 085

Frt 1.00 0.85 1.00 0.85 1.00 1.00
FltProtected 09 100 _ " 100 100 085 100
Satd. Flow (prot) 3502 1615 3610 1615 3502 3610

Fit Permited 085 = ‘100 =~ " " "~ 100 100 095 100

Satd. Flow (perm) 3502 1615 3610 1615 3502 3610
Volume (veh) 30 0 18 0 0 0 0 120 500 540 1370 0
Peak hourfactor PHF 092 092 092 002 0.92 082 092 092 092 092 092 0.92
Adj Flow (voh) ~ =~ 870 0 141 "0 "0 0 0 1380  "543 ° B87 1489 G
RTOR Reduction (vph) 0 0 0 0 0 0 0 329 0 0 0
Lane Group Flow (vph) 870 ~ 0 141~ 0 ' 0 0" 0 1380 214" 587 7489 " 0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
TunType .~ Prot ~ Free . ... ....._. Pem Pt
Protected Phases 4 2 1 6
PermitedPhases = Free T 2o o
Actuated Green, G (s) 9.7 53.2 19.5 185 105 345
Effective Green, g(s) * 112 882 " T U210 7210 1206 3800 7
Actuated g/C Ratio 0.21 1.00 0.39 039 023 068
Clearance Time(s) 45 "~~~ " 77T 45 45 45 457
Vehicle Extension (s) 3.0 . 3.0 3.0 3.0 3.0

LaneGrpCap(wph) 787 1615 1425 38 . 790 2443

o:ololm‘-o

visRatioProt ~ ~ c0di ... c088 " c0d7 041
v/s Ratio Perm L 0.34 ' :

vieRatio 080 T 009 T T 77067 084 074 061
Uniform Delay, di 185 %o 168 112 182 47

Progression Factor 1,00 "~ 100 " "7 " TTTT 7700 100 100 F00 7
Incremental Delay, d2 0.5 0.1 16.7 03 38 04

Del(ay {s) 19.1 e T o 325 115 230 “ 52
LevelofService B A . C B Cc A
Approach Delay (s) 13.8 0.0 26.6 10.2
Approach oS e e e S B i

. 175.,'..
0.79

532  Sumoflosttme(s) = e0 o

Intersectio 70. 2% ICU Level of Serwce C

Analysis Period (min) " 16 L

¢ Critical Lane Group

Synchro 6 Report
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Queues 2017 PM Alt 1
2: EB Off-Ramp & Grand 9/8/2011

Adj Flow (Vph) 370 0 141 0 0 0 0 1380 543 587 1489 0
Lane GroupFlow(vph) 370 0 141 0 0 0 0 1380 543 587 1489 0
v/c Ratio 050 0.09 097 056 075 0.61
ControlDelay ~ 208 ot 360 39 268 62
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
TotalDelay ~ 208 01 . 860 389 268 62
Queue Length 50th (ff) 53 0 220 0 90 112
Queue Length95th(fy 87 0 " #362 50 #1564 159 -
Internal Link Dist (ft) - 895 1197 1061 427
TunBaylength(fty ~ 30 400 =200
Base Capacity (vph) 779 1615 1426 966 789 2441
Starvation CapReduetn 0~~~ ¢ 0 0 0 0
Splllback Cap Reductn 0 0 0 0 0 0
Storage CapReductn 0 o o T 0 0 0 0
Reduced v/c Ratio 0.47 0.09 ' 0.97 056 074 0.61

# 95th percen’ule volume exceeds capac:lty, queue may be Ionger
. Queue shown is maximum after two cycles.

Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis 2017 PM Alt 1
1: Golden Springs & Grand 9/8/2011

Lane Configurations b1 B

Ideal Flow (vphpl) 1900 1900 1900 1900 2100 2100 2100 2100 2100 1900 1900 1900
Total Lost time (s) 30 30 30 30 30 30 3.0 30 30 30
Lane Util. Factor 087 095 088 100 095 097 09 087 085 1.00
Frt .00 1.00 0.85 1.00 0.95 1.00 098 1.00 1.00 0.85
FltProtected 095 1.00 100 095 100 ~ = 085 '1.00 085 {00 1.00
Satd. Flow (prot} 3433 35390 2787 1770 3726 13794 3843 3433 3539 1583
FltPermitted 085 '1.00 1.00 095 100 = 085 100 = '095 100 1.00
Satd. Flow (perm) 3433 3539 2787 1770 3726 3794 3843 3433 3539 1583
Volume {vph) 770 900 670 120 520 240 320 760 100 340 940 220
Peak—hourfactor PHF 092 092 092 092 092 092 092 082 092 092 092 002
Adj. Flow (voh) 837 978 728 130 565 261 348 826 109 ~ 870 1022 239
RTOR Reduction (vph) 0 0 3 0 60 0 0 11 0 0 0 167
Lane Group Flow (vph) 887 ~ 978 337 130 766 0 348 924 0 370 1022 72
Turn Type Prot Perm  Prot Prot Prot Perm
Protected Phases 7 4 &8 8 .58 2 . 1. 8
Permitied Phases
Actuated Green, G (s) 195 263 263 97 165 104 254 ~ 105 255 255
Effective Green, g (s) 21.0 . 11.2 18.0 11.82 269 12.0 . .
Actuated /G Rafio ~ ~ 0.23° 031 031 012 020 ~ ~~ 043 7030 013 030 0.30
Clearance Time {s) 4.5 . ; 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension{s) 3.0 80 30 30 30 780 30 7 730 30 30
Lane Grp Cap (vph) 802 221 746 502 1150 458 1063 475
visRatioProt c024 028 007 c022 T 008 024  "c0.4f ¢029
v/s Ratio Perm

VicRatio 104 '0.89 039 059 103 069 08 08 086 0.5
Uniform Delay, di 345 296 . )
Progression Factor ~ 1.00 1.00 {.00 1.00
Incremental Delay, d2
Delay (s)

T y8ZBes a4y ATATT9 UM 882 479 488
Level of Service D c
ApproachDelay(s) ~~ 48 72 34 45
Approach LOS

HCM Average Control Delay 48.3 HCM Level of Service D

HCM Volume to Capacityratio .~ 098 "~ "~ T T
Actuated Cycle Length (s) 89.9 Sum of lost time (s) %0
Intersection Capacity Utilization ~~ ~ 89.5% ~ ICUlevelofService ~ B~ =~

AnalySIS Period (min) - 15' -
c Criticaf Lane Group ' '

Synchro 6 Report
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Queues 2017 PM Alt 1
1: Golden Springs & Grand 9/8/2011

A I

Adj F]ow (Vph) 837 978 728 261 348 826 109 370 1022 239
Lane Group Flow (voh) 837 978 = 728 130 826 ~ 0 '348 935 0 370 1022 239
vic Ratio 1.04 089 0.58 . . 0.69 0.81 081 096 0.37
Control Delay ~~ ~ 788 421 80 466 715 450 349 529 518 52
Queue Delay 0.0 0.0 0.0 . . 0.0 0.0 0.0 0.0 0.0
TotalDelay 788 421 80 466 715 450 849 '~ 529 518 52
Queue Length 50th (ft) ~269 281 38 98 252 106 299 0
Queue Length 95th (ft) #384 #403 ~ 94 128 #366 144 337 #1756 #4383 B2
Internal Link Dist (ft) 810 529 1061

TumBaylength (i) 425 300 270 U "Tapo 7 o0 T T
Base CapaCIty {vph) 802 1094 1252 506 1165 459 1063 643
Starvation CapReductn 0 "0 0 0 0 0 06 " 0”0 0
Spr[[back Cap Reductn 0 0 0 0 0 0 0 0
Storage CapReductn 0 0~ 0 0 0 0 67T o 0 "o
Reduced v/c Ratio 1.04 0.89 0.58 . . 0.69 0.80 0.81 0896 0.37

~ Volume exceeds capamty, queue is theoretlcally lnflnlte
| Queue shown is maximum after two cycles. S
# 95th percentlle volume exceeds capamty, queue may be [onger

. Queue shown is maximum after wo cycles. S

Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis 2017 AM Alt 2
1: Grand Crossing & Grand 9/8/2011

Lane Configurations % & % 4 il "‘i‘i. M f % i
Ideal Flow (vphp!) =~ 1900 1900 1900 1900 1800 1900 /1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 30 30 3.0 3.0 3.0 30 3.0 3.0
Lane Util. Factor ~~ 0.95 091 095 085 095 076 097 086 1.00 1.00 081 "1.00
Frt 1.00 095 085 1.00 100 085 1.00 1.00 085 1.00 1.00 0.85
FlitProtected = 095 0.97° 100 095 097 100 095 100 100 095 100 1.0
Satd. Flow (prot) 1715 1586 1534 1715 1743 3682 3502 6536 1615 1805 7695 1615
FliPermitted 095 0.97 1.00 095 087 '1.00 085 1.00° .00 "0.95 1.00 1.00
Satd. Flow (perm) 1715 1586 1534 1715 1743 3682 3502 6536 1615 1805 7695 1615
Volume (vph) 40 0 40 570 100 770 B0 1830 360 80 1240 70
Peak hour factor, PHF 1.00 1.00 1.00 1.00 1.00 100 '1.00 1.00 1.00 1.00 1.00 1.00
Adj_Flow (voh) " 40707 46" 5707 100" 770 80 830 360 80 1240 70
RTOR Reduction (vph) 0 10 27 0 0 272 0 0 217 0 0 39
Lane Group Flow (vph) 20 =~ 21 " 2 326 344 498 8O 1830 ' 143 80 1240 B
Heavy Vehtc[es (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
TunType ~ ~  Split  _ Perm Split ~ pm+ov Prot ~ Perm Prot Perm
Protected Phases 4 4 B '8 1 5 2 1 6
Permited Phases 4 T U8 Rt T
Actuated Green, G(s) 4.0 4.0 40 174 174 263 57 295 295 8.9 327 327
Effective Green, g(s) 55 55 55 189 189 203 7.2 810 "310 f0.4 "842" 342
Actuated g/C Ratio 007 0.07 0.07 0.24 0.24 038 0.09 040 0.40 0.13 044 0.44
Clearance Time (s) 45 ~45 ~"45° 745 ~'45 45 45 45 45 45 45 45
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 .

Lane GrpCap (vph) 121 "112 108 417 423 1529

v/s Ratio Prot 0.01 0002 0.19 0020 0007
v/s Ratio Perm _ oo e e T
vic Ratio 017 019 002 078 081 033 0.

Uniform Delay, d1 '~ " 340" 340 "336 275 278 172 328

Progression Factor 1.00 1.00 1.00 . . .
Incremental Delay,d2 = 06 08 01 92 {14 ¢

Delay (s} 346 348 337 . .

LevelofService G _C " C "D D "B "C _'"j_fffilffl,;'f_f_ff_'_'ffffjfL_f'_ R -
Approach Delay (s) 34.4 . _

Approach Los n ..o

HCM Average Control Delay ﬁ] 210 HCMLeveloiSenics G
HCM Volume to Capamty ratlo 0.66 - _
Actuated CycleLength(s) 778~ Sumoflosttime(s) ~ ~ 90 = T
intersection Capacity Utlhzatlon 66.0% ICULevelofService ~  C B

Analysis Period (min) 0 A5 T

¢ Critical Lane Group ™

Synchro 6 Report
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Queues 2017 AM Ait 2
1: Grand Crossing & Grand 9/8/2011

A ey v AN A2 MY

Ad} Flow (vph) 40 0 40 570 770 1830 360 80 1240 70
Lane Group Flow (vph) 20 ~ 8T 29  "826 344 770 80 1830 360 80 1240 70
v/c Ratio 011 017 015 0.75 . 0.42 . 071 042 032 035 0.09
Confrol Defdy 7360 275 147 358 367 74 350 220 89 360 160 51
Queue Delay 0.0 00 00 0.0 . 0.0 0.0 00 00 0.0 0.0
Total Delay .80 275 147 858 967 74 350 ff 220 39 30 160 5.1
Queue Length 50th (ft) 10 10 0 169 48 244 0 40 113 0
QueusLength 95th (i) 32 ~ 30 26 #310 #331 86 42 304 55 84 150 ~ 28
Internal Link Dist (ft) 848 550 253

TumBayLength () ~~ 200 200 500 270 200 860 %0 180
Base Capacity (vph) 254 244 252 497 505 1810 536 2758 890 294 3549 782
Starvation CapReductn ~ 0 0 0 0 00 0 0 0 0 0 0
Splllback Cap Reductn 0 0 0 0 0] 0 0 0 0 0 0 0
Storage CapReductn 0" 007 00 6 0 0 T 0 0 0
Reduced v/c Ratio 0.08 013 012 0.66 068 043 0.15 066 041 0257 035 0.09

# 95th percentlle volume exceeds capacny, queue may be Ionger S
" Queue shown is maximumn aftertwocycless, T

Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis 2017 AM Al 2
2: EB On-Ramp & Grand 9/8/2011

Lane Configurations "'i"i [l %N 1

Ideal Flow (vphpl) 1800 1900 1900 1900 1900 _'1§O@"_'__1__900_f_, 00 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 . 3.0 3.0

Lane Util. Factor ~ = 097 =~ teo o0 1 097 08
Fri 1.00 0.85 . 1.00 1.00

Fit Protected = =~ 095 100 _ f 1007 085 '1.00
Satd. Flow (prot) 3502 1615 3502 6536
FitPermited 085 =~ 300 " 100 100 085 1.00 "
Satd. Flow (perm) 3502 1615 3502 6536
Volume (vph) 770 0 260 0 O 0O 0O 1500 380 390 1140  Q
Peak-hourfactor PHF . 0 092 0.92 092 092 002 . 0.92 0.92 0.92
Adj. Flow (veh) ~ “""BS7 07 28370 o 0 671BSD 418 424 1238 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 837 = 0 283 0 0 0 0 1630 130 424 1230 "0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
TunType Pot  ~ Free . . .. Pem Pot -
Protected Phases 4 1 6
Permitted Phases ~ ~ ~ ~  ~  Free T T2l
Actuated Green, G (s ( ) 17.6 57.7 16.6

Effective Green, g (s) ~ 194 = = 577 T T OO0 181 184 116
Actuated g/C Ratio 0.338 _1.00 0.31

Clearance Time () 487 "~ " T Ut gg st 45 g,
Vehicle Extension (s} 3.0 3.0

Lane Grp Cap (vph) 1159 1615~~~ 1931 410 698 3
v/s Ratio Prot cO 24 0.26 .

Ve Balio Perm g e e e S
v/c Ratio 0.72 .
Uniform Delay, d1”~~ "170 g0
Progressnon Factor 1 .00
Incremental Delay,d2 = 23~~~ 02 U T
Delay (s) 192 .

Covel of Service™ e

100 :ffiif';f

HCM Average ConolDelay 159  HCMLevelofSevice B
HCM Volume to Capacny ratlo 0.80
Actuated Cycle Length(s) ~ ~  57.7 " Sumoflosttime(s) =~ 90 "
Intersection Capacuty Utlllzatlon 66.9% ICU Level of Servnce _ C

Analysis Period (min) 16 oo o

¢ Critical Lane Group

Synchro 6 Report
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Queues 2017 AM Alt 2
2: EB On-Ramp & Grand 9/8/2011

Adj Flow (vph)
Lane Group Flow (voh) 837 0 283
v/c Ratio 072 0.18
Control Delay 202 =~ 02
Queue Delay 0.0 0.0
TotlDelay =~ 202 02
Queue Length 50th (ft) 129 0
Queuelength95th(fty 186 .0 #4712 84
Internal Link Dist (ft) 895 561 981 480
TumnBaylength(ft) ~ 775"~~~ T 360 5400
Base Capacnty (vph) 1236 1615 1926 693 723 3712

Starvation Cap Reduetn 0~~~ o~~~ 0 0 "0 0
Spillback CapReduetn 0~~~ o~~~ " o "9 "o o
Storage Cap Reducin” 0 0 o 0 0 o 0

ReducedvicRato 068 048 085 060 059 0.33

a_'f 95th percenttfe volume exceeds capacuty, gueue may be Ionger._____ S
_Queue shown is maximum aftertwocycles. =~ T T

Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis

3: Golden Springs & Grand

2017 AM Alt 2
9/8/2011

Lane Conf:gurat:ons

Ideal Flow (vphpl) 1900 1

Total Lost time (s) 3.0

Lane Util. Factor = 0.97 0.95

Frt ) 1.00

Fit Protected 085 1.00

Satd. Flow (proty 3433 3!
Fit Permitted 095 1
Satd. Flow (perm) 3433

30
0.88

- 0.85

1.00

2787
100
2787

» rrr ]
1900

‘i‘i M
1800 2100 2100 24
30 30 30
097 095 100 087 0
1000 1.00 0.85
095 1.00 1.00 C
3433 3912 1750
095 1.000 1,00
3433 3012 1750

3 ﬁﬁ_.
73106071900
3.0
L0497
1.00
Er o
3433
095
3433

Volume (vph) 210

Peak-hour factor, PHF  0.92 '0.92
Adj.Flow (vph) 2287196’
RTOR Reduction (vph) 0

Lane Group Flow (vph) = 228

160
N 0 92 T T rr e

67

140 730 270
002 092 002
793 293
0 g
793 284

58715

587 15

50 200 670 5
092 092

L..B4 217 T2
0 o
0 27

Turn Type Prot

Protected Phases =~ "7 77

Permitted PhaSes

Actuated Green, G'(s) 9.8 "
Effective Green g (s) .,..11 3_ 282
012 0

Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

pm+ov

406 9
436 .
045 0.41°70.28

B

Prot pm+ov

5.8 8 1
4
9.0 268 357
387
040
—_ 4 5 .

Prot

Lo
139 33
15,4

0.16 0.

5

) Prot

98 :
{13
oAz
4.5
-

.

59.0 "z
305 30!
032 032

Lane Grp Cap (vph)
v/s Hatio Prot k

vis em .
vic Fiatlo

Uniform Delay, d‘] :_ ‘ 5177401 314 204 404 27 “ _ )

Pragression Factor

Increnie_ntalhDelay, d2 '. N

Delay (s)

Levelof Service D

Approach Delay (s)

Approach o5 e e T 220

402

o 54

HCM Average Control Delay R

HCM Volume to Capacity ratic 0.

Actuated Cycie Length (s)

Intersection Capacity Utilizaton 75,

Analyms Period (min)
¢ Critical Lane Group

~Sum of lost time (s)

_ ICULevelof Service  ~

~ HCMLevel of Service

Katz, Okitsu & Associates
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Queues 2017 AM Alt 2
3: Golden Springs & Grand 9/8/2011

O T A N N SR R

Adj Flow (vph) 228 196 174 152 793 293 587 1522 54 217 728 576
Lane Group Flow (vph) 228 196 174 152 793 203 687 1576 =~ 0 217 728 576
v/c Ratio 057 019 012 041 072 038 097 079 054 046 0.88
ConirolDelay  ~ " 483 266 54 460 829 198 743 314 478 281 312
Queue Delay 0.0 0.0 0.0 873 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TotalDelay 483 266 54 1333 329 198 742 814 478 281 312
Queue Length 50th (ft) 73 51 10 47 247 122 ~215 321 69 131 218
Queue Length 95tn ()~ 127 ~ 79 " 20 89 310 186 #385 460 122 201 493
Internal Link Dist (ft) 810 954 583 981
TumnBaylength (ffy 400 250 145 i385 380 " " 380
Base Capacnty (vph) 431 1355 1406 428 1487 748 604 2141 431 1772 698
Starvation CapReductn ~ 0 0 0 06 0 "0 "0 6 "0 "0 "0
Splllback Cap Reductn 0 0 ¥ 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 "0 0 295 " 0 0 0 0 " 07 0770
Reduced v/c Ratio 0.53 0.14 012 1.14 053 0.39 097 074 050 041 083
e R R
~ Volume exceeds capacny, queue is theoretlcally |nfm|te

. Queue shown is maximum after two cycles. T
# 95th percen’nle volume exceeds capacnty queue may be Ionger -

. __Queue shown is maximum after two cycles. ST e

Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis 2017 PM Al 2
1: Grand Crossing & Grand 9/8/2011

Lane Configurations _ "li 4 i‘l"]‘\'il' "i‘l‘i m[‘ N ﬂm'_ -
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900
Total Lost time (s ) 3.0 30 3.0 30 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 095 091 085 095 095 076 097 086 1.00 1.00 0.81 1.00
Frt 1.00 0.89 0.85 100 1.00 085 100 1.00 085 1.00 1.00 085
FltProtected 095 099 1.00 095 096 1.00 095 100 100 095 1.00 1.00
Satd. Flow (prot) 1715 1524 1534 1715 1734 3682 3502 6536 1615 1805 7695 1615
Fit Permitted 095 0.99 1.00 095 086 100 095 100 100 0.95 1.00 ~1.00
Satd. Flow (perm) 1715 1524 1534 {715 1734 3682 3502 6536 1615 1805 7695 1615
Volume(vph) 110 ~ 0 190 300 30 500 140 1100 410 130 2350 110
Peak hourfactor PHF 1.1 1.00 1 OO 1 00 1 00 100 1.00 100 100 1.00 1.00 1.00
Adj. Flow (vyph} 110~ 0 190 300 30 500 140 1100 = 410 130 2350 ~ 110
RTOR Reduction (vph) 70 0 0 183 0 0D 242 0 0 56
Lane GroupFlow {veh) 77 41 =~ 12 161 169 317 140 1100 168 ~ 130 2350 54
Heavy Vehlcles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Turn Type ... . Splt _ Perm  Splt pmtov Prot ~  ~ Perm Prot  Perm
Protected Phases 4 4 8 8 1 5 2 1 6

Permitted Phases . A4 8 e T8
Actuated Green, G(s) 6.3 6.3 9.3 9.3 195 6.1 28.0 10.2 321 324
Effective Green, g (s) 7. 78 78 108 108 295 76 295 295 117 336 336
Actuatedg/C Ratio 011 o 011 "045 015 031 0.11 041 0.41  0.16 0.47 047
Clearance Time (s) = 45 45 45 45 45 45 45 45 45 45 45 45
Vehicle Extension (s 30 30 30 30 380 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 186 166 167 258 261 1308 371 2685 664 294 3601 756
v/s Ratio Prot 0 04 D 07 0. 09 cO 10 cO 06 0.04 0.7 cO 07 cO 31 _

visRatioPerm 007 Loor Q25 .. .007
vic Ratio 041 025 0.07 062 0 65 024 038 041 025 044 085 007
Uniform Delay, d1 299 293 288 286 287 183 299 150 139 271 146 105
Progressmn Factor 1 00 1.00 1.00 1 00 1.00 1 00 100 100 100 1 00 1.00 1 .00
Incremental Delay, d2 15 08 02 46 54 01 06 01 02 11 ~ 04 00
Delay( ) 31 4" 301 289 332 18 4 305 151 141 282 151 106
LevelofService _ C C ¢ ¢ ¢ B ' B 'B  C B B
Approach Delay (s) - 300 . 16.2 15.5

Approach LOS ~ g e e e i S

HCM Average Control Delay 179 HCMLevelofSenice = B
HCM Volume to Capacny ratlo - 0.59

Actuated Cycle Length(s) 718 Sumoflosttime(s) "~ &80
Intersection Capac:ty Utlllzatlon 57 O% ICU Level of Ser\nce B

Analysis Period (miny "B U
¢ Critical Lane Group

Synchro 6 Report
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Queues 2017 PM Alt 2
1. Grand Crossing & Grand 9/8/2011

Adj. Flow (vph) 110 0 190 300 30 500 140 11 00 41 O 130 2350 110
Lane Group Flow (voh) 77 111 112" 161 168 500 140 1100 ~ 410 130 2350 110
v/c Ratio 0.30 0.38 0.34 049 051 034 027 043 0 46 041 059 0.12
ConirolDely 345 165 98 628 350 88 332 173 87 37 194 47
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0
TotlDelay 845 65 98 28 330 88 332 178 87 357 161 47
Queue Length 50th (ft) a6 16 0 75 80 32 32 114 0 59 236 1

Queue Length 95th (ft) 83 ~ 69 47 143 149 64 61 156 " 86 21 313 ‘a3
Internal Link Dist (ft) 848 620 552 253

Tum BayLength(ft) 200 2000 "800 "~ 270 290 360 220 = 180
Base Capacity (voh) 311 340 ~ 369 419 424 1549 632 2080 961 370 3998 890
StarvationCapReductn "0 " "0 "0 "0 o6 0 0 0 0 Q

Storage Cap Reductn T T e 0 0 6T e e 6

9

o 0 9.0 0 0 o0 6 0 0

Splllback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
C

Reduced v/c Ratio 025 033 030 038 040 032 022 037

043 035 059 0.13

Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis 2017 PM Alt 2
2: EB On-Ramp & Grand 9/8/2011

A ey v AN NS

Lane Configurations ‘i"i 'l ittt f 5N i

Ideal Flow (vphpl) = 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 30 3.0 3.0 3.0 3.0 3.0

Lane Utll Factor 097 100 " o8 081 097 086
Frt 1.00 0.85 0.99 085 1.00 1.00
FltProtected 08 100 100 1606 08 100 -
Satd. Flow (prot) 3502 1615 6122 1308 3502 6536
FiiPermited =~ =~ " 0.95 100 77 UTTTYIO00 U100 095 1.00

Satd. Flow (perm) 3502 1615 ~ B122 1308 3502 6536
Voume(wph) 420 G 160 0 0 0O 0 1230 610560 1540 _ O
Peak hourfactor PHF 092 092 092 092 0092 092 092 092 092 092 092 092
Adj Flow(vph) ~ ~ 467 "0 168 ~ 0 0 "0 0 1337 663 609 1674 O
RTOR Reduction (vph) 0 0 0 0 0 o 0 8 409 0 4] 0
Lane Group Flow (vph) 457 =~ 0 163 "0 0 0 ~ "0 1380 203 09 1674 <O
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Turn Type . Prot ~  Free ... . Pem 'Pot
Protected Phases 4 2 1 8
Permited Phases ~ ~ ~ " Free TR T
Actuated Green, G( ) 12.3 54.3 16,5 165 12.0 33.0
Effective Green, g(s) |~ {88 548" U igp 180 185 345
Actuated g/C Ratio 025 1.00 033 033 025 0.64
Clearance Time(s) 45 " 7 45" 45 "45 45
Vehicle Extension (s} 3.0 3.0 3.0 3.0 3.0

Lane GrpCap(vph) 890 1615 2029 434 871 4153
v/s Ratio Prot cO 13 0.23 ¢0.17 0.26
visRatio Perm =~ 00 o4y
vic Ratio 0.51 0.10 ' 0.68 047 0.70 10.40
Uniform Delay, d 174 " "00° " 00 187 144 186 49 | T
Progressmn Factor 1.00 1.00 1.00 "1.00 1.00 1.00
Incremental Delay, d2 "~ 0.5° " "~ 01 " T T T 10 08 TBETTOA T
Delay (s} 179 0.1 16.6 152 21 0 4.9
LevelofService . B A . .. . ... ...B_ B € A "
Approach Delay (s) .
Approach [0S

 HCMLevelofServiee B

.. 543 “Sumoflosttime(s}y 80
lntersectton Capac _ - B31% ICU Level of Servuce - o B -

o Critica LaneGroup e e e N

Synchro 6 Report
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Queues 2017 PM Alt 2
2: EB On-Ramp & Grand 9/8/2011

Adj Flow (vph) 457 0 163 0 0 0 0 1337 663 609 1674 0
Lane Group Flow {vph) 467 0 163~ 0 0 0 0 1388 612 609 1674 0
v/c Ratio 0.51 0.10 068 073 070 040
ControlDelay %85 o1 ~ " 77 182 81 239 55
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
TotalDelay 185 ~ 01 T 0 182 81 2347 55
Queue Length 50th (ft) 65 0 116 0 91 62
Queue Length 85th (ft) ~ 101 0 . 175 #120 #157 106
Internal Link Dist (ft) 805 561 981 480
TumBaylength (f) ~ 775 0 T T 360 40 T T
Base Capamty (vph) 1121 1615 2042 843 898 4177
Starvation Cap Reduotn ~ 0" """ 0 T 0 T0C 00T e
Splllback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn  ~ 0~ " T 0 T T T 6 T
Reduced v/c Ratio 0.41 0.10 068 073 0.68

# 95th percentlle vo]ume exceeds capacnty, queue may be Ionger
' Queue shown is maximum after two cycles.

Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis 2017 PM Alt 2
3: Golden Springs & Grand 9/8/2011

f—-—wr"‘“‘\*\.Tﬁ\lJ

Lane Configurations "i”i B N ol By TR i S o ‘i‘i HT* S s T o S
Ideal Flow (vphpl) ~ 1900 1900 1900 1900 2100 2100 2100 2100 2100 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 30 30 3.0 3.0 3.0
Lane Utll. Factor ~ ~ 0.97 095 088 097 095 100 087 081 =~ 087 081 100
Fri 1.00 1.00 085 1.00 1.00 085 1.00 099 1.00 1.00 0.85
FitProtected 095 1.00 1.00 095 100 1.00 085 .00 ~ =~ 095 100 1.00
Satd. Flow (prot) 3433 3539 2787 3433 3912 1750 3794 5537 3433 5085 1583
FitPermitted 095 1.00° 1.00 095 '1.00 100 095 1.00 095 1.00 1.00
Satd. Flow (perm) 3433 3539 2787 3433 3912 1750 3794 5537 3433 5085 1583
Volume (vph) 780 870 670 110 480 240 310 820 90 390 1030 270
Peak- hourfactor PHF 092 082 092 0892 092 092 092 092 0.92 092 092 092
Adj Flow (vph) "848 946 728 420 '522 261 337 891 ' 98 424 1120 263
RTOR Reduction (vph) 0 0 41 0 0 5 0 10 0 0 0 204
Lane Group Flow (vph) 848 ~ 946 687 120 522 256 337 979 0 494 1120 ~ &9
Turn Type Prot pm+ov  Prot pm+ov  Prot Prot Perm
Protected Phases. * 7 ' "4 "6 3 8 1 572 T e

Permitted Phases 4

Actuated Green, G (s) 319 453 ‘569 89 223 37.(
Effective Green, g(s) 334 46.8 599 104 . .
Actuated g/G Raio ~~  0.29 041 052 009 021 035
Clearance Time (s) 4.5 . . .
Vehicle Extension{s) 3.0 30 30 30 = 3¢
Lane Grp Cap (vph) 1001
vis RatioProt  —  ¢0.25 ¢0.27 005 008 013 006 009 018 ¢032 "ﬁ_ffﬁﬁ'j..f"
v/s Ratio Perm .
vicRatio _ ~ 085 065 045 038 064
Uniform Delay, di 38.1

Progression Factor ~ 100" 1.00 “1.00° 100" 1:00
incremental Delay, d2 6.8
Delay(s) =~~~ 449

M6 276 147 3807 307
181 294 162 322 322
011 025 = 014 028 0.8

o448 2 284 578 402 T 639 408 316
Level of Service D C E D E D C
Approach Delay(s) ~ 807 ~ 88 "0 447 " 0 A47
Approach LOS

FOM Average Gonirol Delay. 387  HCMLevelofService D

HCM Volume fo Capacity ratio ~ ~ "~ 078 " T T
Actuated Cycle Length (s) 1145 Sum of lost time (s) 6.0

Intersection Capacity Utilization " 75.5% ~ ICULevelofService ~~ "D =~ "~ "0 7
Analysis Petiod (min) 15
c Critical Lane Group .

Synchro 6 Report
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Queues 2017 PM Alt 2
3: Golden Springs & Grand 9/8/2011

Adj F|0W (vph) 848 a46 728 120 522 261 337 891 98 424 1120 293
Lane Group Flow (veh) 848 946 78 120 52 261 937 989 0 424 1120 203
v/c Ratio 085 066 046 038 064 039 077 070 0.87 079 0.45
ControlDelay 400 205 150 541 428 274 638 411 31 420 b
Queue Delay 40.9 0.0 0.1 804 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TotalDelay 898 203 151 1343 423 274 638 411 = 691 420 6.8
Queue Length 50th (f'[) 305 304 164 43 191 140 126 232 ) 160 270 5
Queue Lerigth 95th () #5831 381 200 85 246 200 #245 344 #314 400 79

Internal Link Dist (ffy 810 954 883 981

TumBaylength(f) 400 =~ 250 "145 = 135 380 U380 U
Base Capacity (yph) 1000 1703 1569 358 1234 662 435 1543 485 1539 677
Starvation Cap Reductn 0 " "6~ 0 0 0 "0 "0 "0 " G0
Splllback Cap Reductn 0 0 0 0 o] 0 0 0 0 0 0
Storage Cap Redutn ~ 215 85 188 8867 0° 60T U0 TTUUUGT U0 0

Reduced v/c Ratio ~ 1.08 057 052 1.11 6'.4‘;'2“ ""'é.éék""'o.'f?' 064 087 073 043

# 95th percentile volume exceeds capac1ty, queue may be Ionger
~Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 AM Alt 3
1: WB-Off Ramp & Grand 9/8/2011

J‘—nwf"—\-‘\Tr‘wi#

ane Configurations % & F % 4 fff W i W Mt
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900 1800 1900
Total Lostt[me (s) 30 3.0 30 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Utl. Factor 095 091 085 095 095 076 057 086 100 100 081 "1.00
Frt 100 095 085 1.00 100 085 100 1.00 085 100 1.00 0.85
Fit Protected "' 095" 097 {007 095" 097 100 095 100 100 085 1.00 1.00
Satd. Flow (prot) 1715 1586 1534 1715 1743 3682 3502 6536 1615 1805 7695 1615
Fif Permited 0857 067 100 095 097 100 095 100 100 095 1.00 1.00
Satd. Flow (perm) 1715 1586 1534 1715 1743 3682 3502 6536 1615 1805 7695 1615
Volume(vph) 40 0 40 570 100 770 80 1830 30 80 1240 70

Peak-hour factor, PHF 1,00 100 100 100 100 100 100 {00 100 100 100 1.00
Adj. Flow (vph) _ ~ ~ " 40 T 0" 40 "'570 | 100 770 | 80 1830 860 ~ 80 1240 70

RTOR Reduction(vph) 0 10 27 0 0 367 0 0 232 0 0 41
Lane Group Flow (vph) 20 217"~ 27326 344 403 ~ 80 1830 128 80 1240 29
Heavy Vehlcles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% _0% 0%
Tumn Type . Splt _ Perm Split _pmtov Prot Perm Prot  Perm
Protected Phases 4 4 8 8 1
Permitted Phases ~ ~ """ T AT 8 2 f ﬁ'lff;j;
Actuated Green, G (s) 3.9 3.9 3.9 158 158 245 . . .

Effective Green, g(s) 54~ 64 ~ 547 173 1737275 ' 57 249 249 102 29

Actuated g/C Ratio 0.08 008 0.08 0 25 025 0.39
Clearance Time (s) " 45 745 45 45 45 45 45 45 45 454
Vehicle Extension (s) 30 30 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 183 ~ 123 119 425 432 1609 286 2332 576 264 3241 680
v/s Ratio Prot 0 01 cO 02 0 19 cO 20 cO 07 0.

visHatioPerm M oo oo o4 022 004
vic Ratio 0.15 017 002 0. 77 0.80 0.5 . .

Uniform Delay, d1 " "80.17 8017 729.8 244 246 142 301 201 "167 266 139 11,
Progressmn Factor 1.00 1.00 1 OO 1.00 1.00 1.00 . .
Incremental Delay,d2 057 07 01" "81 98 01 05 ° 18 02 07 01 00
Delay ( ) .6 30 8 29 8 325 344 143

LevelofSenics ~~ G ¢ c ¢ ¢ B ¢ Cc B C B B

Approach Delay(s) 84 - 282 22 47
Approach s Tt e G

HCM Level fece ¢

'202
067 e } X
08 simoflestimee) 80 T
66 O% ICU Level of Serwce ) c L
5 '

¢ Critical Lane Group

Synchro 6 Report
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Queues 2017 AM Alt 3
1: WB-Off Ramp & Grand 9/8/2011

Adj Flow {vph) 40 0 40 570 100 770 80 1830 360 80 1240 70
Lane Group Flow {(vph) = 20~ 81 29 326 " '344 770 ~"80 1830 360 80 1240 " 70
v/c Ratio 010 016 014 072 075 038 049 081 045 029 0.36 0.09
Control Delay = 300 234 130 307 316 33 297 261 48 205 158 57
Queue Delay 00 00 00 00 00 00 06 00 01 00 00 00
TolalDelay 300 234 180 807 316 83 904 261 = 48 205 158 57
Queue Length 50th (ft) 8 8 0 137 146 17 17 229 0 32 107 0
Queue Length 95th (ft) = 29 = 35 23 #266 #285 44 36 #332 69 72 145 57
Internal Link Dist (ft) 848 626 513 252

TumnBaylength (ft) 200 "~~~ '200 500 ~ 270 150 ' 380 220 " T 180
Base Capacity (vph) 281 269 276 508 517 1998 576 2253 793 327 3443 761
Starvation CapReductn 0 "0 "0 "0 0 0 0 "0 o 0 070
Spiliback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn =~ 0" 0" 0 0 0 " 07287 "0 26 0 0 "0
Reduced v/c Ratio 007 0.12 0.1 064 067 039 029 0.81 047 024 038 0.09

# 95th percentlle volume exceeds capacnty, queue may be Ionger
. Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2017 AM Alt 3
2. EB Off/On-Ramp & Grand 9/8/2011

Lane Confrguratlons N5 if "" nn; i’l'

Ideal Flow (vohpl) 1900 1900 ~ 1900 1900 "1900° 1900
Total Lost time (s (s ) 30 30 3.0 3.0 3.0

Lane Util. Factor 097 100 08 081 "081 = =~ " "

Frt 1.00 0.85 1.00 1.00 0.85

FitProtected 085 .00 ~~ ~ 1.00 {00 400~~~ "
Satd. Flow (prot) 3502 1615 6536 6156 1308

Fit Permitted ~ 085 1.00  ~ = {00 100 100 _ ' "
Satd. Flow (perm) 3502 1615 6536 6156 1308

Volume{wvph) 770 '260 0 1880 1140 390

Peak-hour factor PHF 0.92 92 0.92 092 092 0092

Adj. Flow (vohy 837 283 0 2048 1289 424 ~ - T T
RTOR Reduction (vph) 0 0 0 0 0

Lane Group Flow (vph) ~ 837 253 O 2043 1235 494

Heavy Vehlcles (%) O% 0% 0% O% 0% 0%

Turn Type ... Pem o Free
Protected Phases 4 2 6
Permitted Phases 4 =~ Free o
Actuated Green, G (s} 196 196 28.7 287 57.3

Effective Green, g (s) 211 2117 '~ 802 7802 573 T T T T
Actuated g/C Ratio 037 037 053 053 1 00

Clearance Time(s) 45 45 =~~~ 45 45 =
Vehicle Extension (s) 3.0 3.0 30 3.0

Lane Grp Cap (vph) 1280 595 3445 3245 {308
v/s Ratio Prot c0.24 cO 31 0.20

vis Ratio Perm " 018 T 7 .0
vic Ratio - 0.65

0 59 0 I T

Uniform Delay, di 160 186 93 80 00 .
Progression Factor 1.00 . "1.00 1.00

Incremental Delay, &~ 1.1 05 " "08 od 0 e )
Delay (s) 16.2 8.1

LevelofServicet B B A A )

Approach Delay (s) 15.6 . 6.2

Approach s B AA e )

HOM Average Control Delay 58 HCM Levelof Servics

lume to Capacrty rat[o 0.62

dCyclelength(s) 578 Sumoflosttime(s) =~~~ 60
Intersection Capacity Utlllzatlon 55 9% ICU Level of Servrce B

Analysis Period (min) ~ g5 o o
¢ Critical Lane Group

Synchro 6 Report
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Queues 2017 AM Alt 3
2: EB Off/On-Ramp & Grand 9/8/2011

/‘\*\Ti«f

Ad] Flow (vph) 837 283 ) 2043 1239 424

Lane Group Flow (vph) 837 283 0 2043 1239 424

v/c Ratio _ 0.65 0.46 0.60 038 0.32

ControlDelay = 176 143 "~ "106 89 o7 "~~~

Queue Delay 00 00 00 00 00

TotalDelay 176 143 106 89 07 ~ T
Queue Length 50th (ft) 131 64 142 78 0 '

Queue Length 95th (ft) 201 1383 195 118 o ~ ~ -ttt
Internal Link Dist (f) 855 683 303 .

Turn Bay Length (ﬂ) ) 675”“ ) i 320

Base Capacity (vph) 1513 724 3783 3563 1308 I

Starvation CapReductn ~ 0~ 0 "0 0 "o oot oo
Spillback Cap Reductn 0 0 0 0 0 '

Storage Cap Fieductn o 0 _0 6 T 'Q ’ b T T e e s

Reduced vicRatio ~~ 055 039 054 035 032 T oo

Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis

3: Golden Springs & Grand

2017 AM Al 3
9/8/2011

"i"i
{900
3.0
L0987
1.00
095

Lane Conflguratlons

Ideal Flow (vphpl)
Total Lost time (s)

_ Lane Uiil. Factor =
Frt '
Fit Protected
Satd. Flow (prot) 3433
Flt Permitted ~ 0.95

3433

1900

3.0
0.95
1,00

100

++ )

1.00 i
3539 2787
7 1.00
3539 2787

0.88

085
1.00

r"f’__.
1900
3.0

1900

o
097
1.00
095
3433

0.95

3433

“ i

e
2100
30
0.95
1.00
1.00
3912
100
3912

3.0
1.00
0.85
1.00

1.00

ﬁﬁ, 4
2100 2100 21
3.0
087 0
1.00
1.00 095 100
1750 3794
095 100
1750 3794

2100 |

o
1900 1800

% +++
1900
30 3.0
097 091 .
1.00 1.00
095 100
3433 5085
' 0 g5 1. 00
3433 5085

3.0
1.00
0.85
'1.00
1583
- 1.00
1583

Satd. Flow (perm) _

Voiume (vphy 210
Peak- hourfactor PHF
Adj. Flow (vph) 258
RTOR Reduction (vph) 0
Lane Group Fiow (vph} 228

180

092 092

196~

160

92 3

140

092
152

152

730
092" 092
793 293
0 a4
793 259

270

0.92

587 1522
A .
587

50 200 670
082 082 092
54 217 728

o 0 o
sl

530

0.92
576
303

TunType ~ Prot
Protected Phases

Actuated Green, G (s}
Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)
Vehicle Extension (s)

1.0
125

18.9

30

204
U046 026
4.5
T30

ot . Pmov
AR T

v Prot
A

343

- 37.3

0.47°

4.5

Fp

86 1
10.1

0130
45
oA

pM+oV

.81

Prot

5 260
290

154 2.
169
1083 =
45

go

Ry TR

5

- 24 4,,

25.9

L. Prot . Over

.95 185 110
1.0 200
014025
45 45
807 B0

540 909
067 0.06

Lane Grp Cap (vph)
vis Ratio Prot
v/s Ratio Perm
VRatio T UG48 6
Uniform Delay, dl 30 2 232
Progression Factor .00 1.00
0.5
Delay(s) =~ 807 233
Level of Service c C

Approach Delay (s)

042 022

01

1415

003
0.04
0.06
115
100
0.0
BRAE-I-
B

220 .. .8
Approach LOS C

437

0.04 c0.2C

'8
821 42

705

087
185
100
0.3
188

D B

808

0.06 c0.15
011
035 089
31.6
160" 100

078

291

1824

c0.28

33

824 26

086

4761281 249
006 0.14 c0.36

0.46  0.57 074
314 259 319
~1.00  1.00 1.00
0.7 06 108
321 265 427
C C D
.34
C

HCM Average Control Delay

HCM Volume to Capacity ratioc

Actuated Cycle Length (s) o
tion Capacity Utilization
Analys Period (min)

¢ Critical Lane Group

313

103

764"
75.0%

"HCM Level of Service

Sum of lost time (s}
ICU Level of Service

Katz, Okitsu & Associates
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Queues 2017 AM Alt 3
3: Golden Springs & Grand 9/8/2011

Adj Flow (vph) 228 196 174 793 293 587 1522 54 217 728 576
Lane Group Flow {vph) ~ 228 196 174 152 793 293 587 1576 0 217 728 576
v/c Ratio 042 022 012 . 0.89 0.40 073 0.86 046 057 0.90
ConfrolDelay ~ 334 250 2 335 448 159 341 205 345 279 258
Queue Delay 0.0 0.0 0.0 . 0.0 00 0.0 0.0 0.0 0.0 0.0
TolalDelay " 331 250 22 849 448 159 841 295 445 279 258
Queue Length 50th (fty 53 40 0 203 79 138 27 51 118 50
Queue Length 95th (ft) 90 72 17 64 #325 150 202 331 87 156 #2850
Internal Link Dist (ft) 746 505 458 683

Tum BayLength (f) 400 250 145 Y8 80 @0
Base Capacity (vph) 559 908 1478 507 888 711 849 1927 513 1375 648
Starvafion Cap Reductn = 0° 0”0 o6 0 0o 0 "0 0 0
Splllback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage CapRedusin ~~ 0" 0" "0 81 0 0" 0 "o "o 0 g
Reduced v/c Ratio 041 022 0.2 104 089 041 069 082 042 053 0.89

# 95th percenta]e volume exceedscapacnty, queue may be lon 7
“Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis
1: WB-Off Ramp & Grand

2017 PM Alt 3
9/8/2011

Lane Conflguratlons
Ideal Flow (vphpl)
Total Lost time (s)

Lane Util. Factor ~ ~

Fri

Fit Protected
Satd. Flow (prot)
Fit Permitted
Satd. Flow {perm)

b

1900

3.0

095
1.00

085
1715

095
1715

&
99001900

3.0
0.91
0.89
096
1515
069"
{515

10.85

0.1
095

100
1534
100
1534

¥

1800

R

0.95

1,00
095
1715
0.95
1715

_ 4 Ff’i"
1900 1900

30 30
0.85 076
1.00 0.85
096 1.00
1734 3682
096 1.00
1734 3682

1900
3.0

’i"i_ :

0.97
1.00

095
3502

085
3502

HH

0.86

Sipes
1.00
6536
1.00
6536

|
1900
3.0

1900
30
1.00

0.85

1.00°
1615
1.00
1615

EECETER
b O 1111 T i‘f
1900 {1900
3.0 30
1.00 081
1.00 1.00
095 1.00
1805 7695
0.95 _1:.99'.‘.._ .
1805 7695

Volume (vph}

Peak hourfactor PHF
Adj. Flow {(vph)
RTOR Reduction (vph)

Lane Group Flow (vph) ~

Heavy Vehlcles (%)

1o
1.00
B

0
84

0%

0 190
1.00
L0190
97
RN

1.00

o
35

0% 0%

300

1.00
300
0
61

0%

30 500
1.00 1.00
30500

1697_7 274
0% 0%

140
1.00
140

0 226 0
a0 -
0%

1100

1.00

1100
0
1100 -

0%

410

1.00

40
248

62
0%

130 F T T .

1.00

180 2850 1
0

180

0%

Tumn Type

Protected Phases

Perm:tted Phases

Actuated Green, G (s)

Effective Green, g (s)
Actuated g/C Ratio
Clearance Time (s)

Vehicle Extension (s}

6.4
18
0.12
o2 S

.Split
A

30

Perm

A
6.4
79
0.i2
45
3.0

6.4
78
0.12
45
3.0

Split

8

8.5
0.0
0.15
45
3.0

_ pm+ov.

85 185
100 215
015 0.1
45 45
30 30

N Prot
8 i 5

[

256

271 &

0.40
45
3.0

61
76
0.11
45
3.0

Perm _ P

EE
AN

0.40 0 17
45"

Prot P
1 6

59,5
810 3
0.45
45 45 ¢
30 30

100
115

Lane Grp Cap (vph)

v/s Ratio Prot

v/s Ratioc Perm
0.42
282
1.00
15

29 6
...C

v/c Ratio
Uniform Delay, di’

Progrej.s_s_lgn_[_:actor
Incremental Delay, d2
Delay (s)

Level of Ser\nce

Approach Delay (s)

Actuated Cycl
Intersection Capamty
Analysis Period (min)
¢ Critical Lane Group

198
005 ¢

1 75' 7
0.07

007
020 007 064
274270

0.20
1.00
O 6.“..

28.0

177

250

0.09

LA
02" 56
572 33,
e ¢ ¢

28.2
ApproachLOS .Gl

T 253 1817
0.6 0.06
007
0.21

389

0.67
577 7.8 28
1.00
g
173

~ Sum of lost time (s)

- |CU Level Of SE[’VICE S

004

0.36
i7.3 283
1.00
06
288

C..B . ¢ .

2586

639

0 17.-... .

0.43
355
1.00
o1
15.2
LB
16.1

1025
025
139
1 00
0.2

144 268
B . C

_0.07

303 3482 731
c0.31
D07
"0.43 0.67 0.07
256 148 106
B 00 100 1.00
10 05 00
26,5 153 106
¢ B B
15.7
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Queues

1: WB-Off Ramp & Grand

2017 PM Alt 3

Adj F[ow (vph)

Lane Group Flow (vph)
v/c Ratio

Confrol Delay

Queue 'Dé'év"f_'f_ﬂ_ | _ﬁ 000 00

Total Delay

Queue Length 95th (f)
Internal Link Dist (ft)
Turn Bay Length (ft)

Base Capacity by a3 EAS 577 s9n 867

Starvation Cap Reducin
Splllback Cap Reductn

Storage Cap Reductn h “ e e e m— e o _ o

Reduced v/c Ratio

0 220 180
381
B
0
0 0 &
0.34" 060

Katz, Okitsu & Associates
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HCM Signalized Intersection Capacity Analysis
2: EB Off/On-Ramp & Grand

2017 PM Alt 3
9/8/2011

A

*»*\T

Lane nflguratlons "

Ideal Flow (Vphp]) o 1900
Total Lost time (s ( ) 30

Lane Util, Factor ~ 0.97

FltProtected =~ = 095
Satd. Flow (prot) 3502
Fit Permitted ~ 095
Satd. Flow (perm) 3502

INE
T mr

1900 1900 1900

30 50 f

100 0886 0.8

08  1.00

1 00 - 166166

1615 6536 61

100 1.00

'1615 e g S

Volume (vph) o 420
Peak- hourfactor__‘F_’_HF_w_k 0.92
Adj. Flow (vph) ~ 457

RTOR Reduction (vph) 0 o
Lane Group Flow (vph) ~ 457

Heavy Vehtc!es (%) 0%

150 0 1840 1540 560
092 082 082

163 0 2000 167
2770 o

151 0 2000 1674
0% 0% O%

Turn Type

Protected Phases 4
Permitted Phases =~~~ "4 7 -
11.4 236
129 T T2sdq

Actuated Green, G (s) 114
Effective Green, g (s} ~ 12.9
Actuated g/C Ratio O 29

Clearance Time (s) 45
Vehicle Extension (s) 3.0

Perm .
2

236 440

254 440

029 057

45 45
30 3.0

‘0-577.71.]-0.0,.. e e e e C s emees e e ee 4 e e s miee e wmmres s s mee D

45

Lane Grp Cap (vph) 1027 .
v/s Ratio Prot 013

V/S Fiatlo Perm T

vic Ratio 044 0
Un[form Delay, di 126

473 89728

ProgreSSIOn Factor 1.00 1.0

Incremental Delay, d2 0.3 0.

Delay (s) 12.9

Levelof Service =~ "B I
Approach Delay(s) ~ 128
Approach os BT o

¥ gt S
Intersection Capacnty U_t_||tzat|on_ -

Analysis Period (min)
¢ Critical Lane Group

8.2
051

o440
45.3%

0031

312 1808

027

B . A
.,,O 48 S 0 47 - e B TR e . I T L
&6 00

- 1.00 100
B
57 1.2
A A

45

Sum of losttime (s)
ICU Level of Serv:ce o
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Queues

2: EB Off/On-Ramp & Grand

2017 PM Alt 3
9/8/2011

Adj' Flow (vph) 457

Lane Group Flow (vph) 457 1
vieRato 045 C
Control Delay 142

Queue Delay 0.0

TotalDelay =~ 142 1
Queue Length 50th (it) 51

Queue Length 95th (i)

Internal Link Dist (ft) 855""'

TumnBaylength (fty 675 ~  — ©
Base Capamty (vph) 1340
Starvation Cap Reductn =~ 0~
Splllback Cap Reductn o
Storage Cap Feduon 0’
Reduced v/c Ratio ~  0.34 0.

0 2000 1674 609
0 2000 1674 609
0.54 048 047
68 64 12
00 00 00
.68 64 12
72782 0
f8 17 0
683 303

B0
4012 3779 1308
0 0 o
00 0 0
0 o o
0.50° 0.44 047 e
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HCM Signalized Intersection Capacity Analysis 2017 PM Alt 3
3: Golden Springs & Grand 9/8/2011

O T 2N S N . S B4

Lane Configurations "i"i Mo WM M W ME W 'H“i‘, .y
Ideal Flow (vphpl) ~ "~ 1800 1900 {800 "1900 2100 2100° 2100 2100 2100 1900 - 1900 1900
Total Lost time (s) 3.0 30 30 30 3.0 3.0 3.0 3.0 30 30 3.0
Lane Utll. Factor 097 095 088 097 095 100 087 081 0987 081 100
Frt 1.00 100 085 100 100 085 100 099 1.00 1.00 0.85
FltProtected = =095 100 100 085 1.00° 100 095 100  ~~ 095 100 100
Satd. Flow (prot) 3433 3539 2787 3433 3912 1750 3794 5537 3433 5085 1583
Fit Permitted 095 1.00 100 095 100 1.00 0985 1.00 = 095 1.00 1.00
Satd. Flow (perm) 3433 3539 2787 3433 3012 1750 3794 5537 3433 5085 1583
Volume({vph) ~ 780 870 670 110 480 240 310 820 90 390 1030 270
Peak-hour factor PHF 092 092 092 0982 092 092 092 092 082 092 092 0.92
Adj.Flow(vph) =~ 848 946 728 120 522 261 837 891 98 424 1120 = 293
RTOR Reduction (vph) 0 0 102 0 0 7 0 15 0 0 0 15
Lane Group Flow (vph) 848 946 626 120 522 254 337 974 0 424 1130 278
Turn Type Prot pm+ov  Prot Prot pm-+ov
Protected Phases 7 4 5 '8 8 A 5 2 A 6 7
Permitted Phases
Actuated Green, G (s) 230 320 424 70 '160 283 104 196 =~ 123 215" 445
Effective Green, g(s) 245 335 175 313 119 21.1 13.8 23.0 475
Actuated g/C Ratio " 0.28° 0.38 051 "010 020 035 013 024 016 026 053
Clearance Time (s) 45 45 . 45 4.5 4.5 4.5 4.5 4.5 45
Vehicle Extension(s) 3.0 30 30 30 30 30 30 30. = 30 30 30
Lane Grp Cap (vph) 946 1334 1517 328 770 675 508 1314 533 1316 899
vis Ratio Prot ~ ~ ~ ¢0.25 ¢0.27 0.06 0.03 013 006 009018 .02 ¢0.22  0.09
v/s Ratio Perm - 0.20 0.09 0.10
vicRato ~ ~ ~ 080 071 041 037 068 ‘_‘_Qii’iﬁlf_f__'__'f_'_‘_ff_f_f .o....080 085 031
Uniform Delay, d1 31.0 236 135 37.7 331 21.5 . 362 313 115
Progression Factor 100100100 100 " 1.00 100" 1.00 ~1.00
Incrementail Delay, d2 11.0 1.8 0.2 .
Delay(s) . 420 258 "137 "384
Level of Service D C B
Approach Delay(s) ~ 275 " " '3"1,'49 .
Approach LOS C C

HCM Average Control Delay

HCM Volume to Capacityratio 079
Actuated Cyc!e Length (s) Sum of lost time (s) 6.0
Intersection Capacity Utilization ~ 75, _ICULevelofService D -
Ana]yS|s Period (min)
o "CrificalLane Group = T e e

Synchro 6 Report
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Queues 2017 PM Alt 3

3: Golden Springs & Grand 9/8/2011
Ay ¢ A T /* ‘-- i 4
tanek : = REEWEEEW BRERNBIEEE) BREE ;
Adi. Flow (Vph) 848 946 728 120 522 261 337 891 98 424 1120 293
Lane Group Flow (vph) = 848 946 728 120 522 = 261 337 989 0 424 1120 293
v/c Ratio 089 070 045 032 071 039 065 0.74 0.79 0.84 0.32
Control Delay 422 277 99 80 986 213 431 340 472 374 09
Queue Delay 00 00 00 248 00 00 00 00 00 00 00
TotalDelay 422 277 99 628 386 21.3 431 840 472 374 99
Queue Length 50th (ff) 237 243 94 32 146 101 95 187 121 220 T
Queue Length 95th (ft) _#344 ~ 328 150 = 58 201 165 139 235 = #4189 274 119
Internal Link Dist (ft) 746 505 458 683
TumnBaylength(ft) =~ 400 ~ =~ 250 145 " " 135 380 " " 380
Base Capacity (yph) 972 1347 1610 447 771 660 518 1365 546 1352 926

Starvafion CapReductn "0 "0~ 0 0 0 "0 0 0 "0 0 0
Splllback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage CapReductn .~ 0" 0" 0 "85 0 0 0 "6 " 0 0 0
Reduced vic Ratio 087 070 045 091 068 040 065 072 0.78 083 0.32

ff 95th percentlle volume exce_ed_s capacny, queue may be longer.
_ Queue shown is maximum after two cycles.

Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis 2037 Alt1 AM
3: Grand Crossing & Grand 8/19/2011

A ey v ANt A2 MY

Lane Confguratlons ¥ b L 4 ¥ M4 F 41 ,
Ideal Flow (vphpl) 1900 1900 1900 1800 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 30 30 30 30 30 30 30 30 3.0

Lane Util. Factor ~ ~ 1.00 100 095 091 095 100 095 100 091

Fri _ 1.00 0.85 1.00 093 085 1.00 1.00 0.85 0.98
FltProtected 095 100 =~ 085 099 100 095 100 100 100
Satd. Flow(prot) 1805 1615 1715 1604 1534 1805 3610 1615 5098
FitPermitted 095 1.00 = 095 099 100 085 100 100 100 "
Satd. Flow (perm) 1805 1615 1715 1604 1534 1805 3610 1615 5098
Volume (vph) 160 0 90 610 250 770 200 2500 390 O 1480 190
Peak- hourfactor PHF "1.00 1.00  1.00  1.00 1.00 1.00 1.00 1.00 ‘100A 1.00 1.00 1.00
Adj. Flow (woh) = 100 0 90 610 250 ~ 770 = 200 2500 390 ~ O 1480 190
RTOR Reduction (vph) 0 83 0 0 19 19 0 0 7 0 11 0
Lane Group Flow (voh) 100~ 7 = 0 540 ' B57 495 200 2500 312 ~ 0 1659 " O
Heavy Vehlcles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Turn Type o...Spit  Split  Perm Prot  Perm o
Protected Phases 7 4 4 8 8 5 2 B
Permitted Phases T S S g S BB

Actuated Creen, G(s) ~ 102 102~ 405 405 405 179 855 855 631
Effective Green, g (s) ~ 11.7 117 420 420 420 194 870 870 ~ ~ '646 -
Actuated g/C Ratio 0,08 0.08 028 7028 028 013 058 058 0.43

Clearance Time(s) 45 45~~~ 45 45 45 745 45 45 T A5
Vehicle Extension (s) 30 3.0 30 30 30 30 30 30 3.0
Lane Grp Cap(vph) = 141 126 481 450 430 234 2098 939 ~ 2200
v/s Ratio Prot c0.06 0.00 0 31 cO 35 0.11 (_:0_69 ) 0.33
visRatioPerm . . . 08 o C 019 0
v/c Ratio 071 0.06 112 124 115 085 119 033 0.75
Uniform Delay, df _ 67.3 639 = 538 538 538 638 314 163 3G
Progression Factor 1.00  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 151 0.2 791 1245 13 '249 913 02 15 =
Delay (s) 824 64.1 132.9 178.3 1452 26 165 374
LevelofService  ~ F __E_ F  F CF CF CF B 7D
Approach De]ay (s) 73.7 152.8 .
Approach oS P 6. IS e SOOI

____.Sumoflosttme(s) "~ 9.0 -
116 5%'“ _ ICU Level of Sewlce___.__”___ . H
15 e ER.

c CrltlcaI'Lane Gowp

Synchro 6 Report
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Queues 2037 Alt 1 AM
3: Grand Crossing & Grand 8/19/2011

Ad} Flow (vph) B 100 0 80 610 250 770 7200 2500 390 0 1480 190
Lane Group Flow (vph) 100" 90 0 540 576 514 200 2500 330 . 0 1670 0O
v/c Ratio 071 0.30 112 123 114 085 119 038 0.76
ControlDelay 939 25 1272 1628 1326 94.0 1212 94 383
Queue Delay 00 0.0 0.0 00 00 0.0 271 0.0 0.0

Total Delay 939 25 @ 1272 1628 1326 040 1484 94 383
Queue Length 50th (ft) 97__ 0 ~640 ~742 ~508 194 ~1551_ - 98 408
Queue Length 95th (ft) #184,,,f, 0 #884 #1005 #843 #330 #1672 165 588 -
Internal Link Dist (ft) 848 1418 - M5 396
TunBaylength () ~ 125~~~ 30 80 T
Base Capacity (vph) 144 305 481 469 450 241 2099 1017 2211
Starvation CapReductn 0~ 0 0 0 "0 0 102 0 " "0
Sp[llback Cap Reductn 0 0 0 0 0 0 0 0 -0
Storage CapReductn 0 = 0 "~ "0 0 0 0 "0 "o oot
Reduced v/c Ratio 0.69 0.30 112 123 114 083 125 0.38 0.76

- Volume exceeds capacny, queue is theoretlcally |nf nlte

. " Queue shown is maximum after two cycles. , o o
# 95th | percentlte volume exceeds capamty, queue may be Ionger )
Queue shown is maX|mum after two cycles e ) )

Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis 2037 Alt 1 AM
2. EB Off-Ramp & Grand 8/19/2011

Lane Conf igurations 5y d f "M
Ideal Flow (vphpl) 1900 "1900 1900 1900 1900 1900 1600 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 097 100 " 095 100 087 095
Frt 1.00 0.85 100 085 100 1. 00
FltProteced 085 100 = "~ 100 100 085 100 '
Satd. Flow (prot) _3502 1615 7 _ 3610 1615 3502 3610
Fit Permited =~ 095 100 ~ 100 100 095 400
Satd. Flow (perm) 3502 1615 3610 1615 3502 3610
Volume (vph) ~ " 980 _ 0 280 0 0 0 0 2110 300 390 1390 O
Peak hourfactor PHF 092 0 92 1092 092 092 0.92 082 082 092 092 092 092
Adj. Flow (vph)_ 1085 0 304 0 C 0 0 00 2203 424 424 1511 " 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 179 0 0 0
Lane Group Flow (voh) 1065 0 304 =~ 0 0 0 ~ 0 2203 245 424 1511 0
Heavy Vehlcles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Tum Type . Prot Free_ . Pem Prot
Protected Phases 4 o 2 .1 6
Permifted Phases ~ ~ " Free | T o g
Actuated Green, G (s) 305 120.0 60.5 605 155 805
Effective Green, g(s) ~ 320 ~ ~ 1200~ " . 620 620 17.0 820
Actuated ng Ratio 0 27 1 00 0.52 052 0.14 0.68
Clearance Time (s) ~ ~ 45 "~ "~ T A5 4B A5 TT4E T
Vehicle Extension (s) 3.0 ~ 30 30 30 30
LeneGrpCap (vph) 934 1615 1865 834 496 2467 |
v/s Ratio Prot c0.30 c0.64 012 042
visRaioPerm ~ ~ 0M9  C T eds o
vic Ratio 1.14 1019 123 029 085 0.61
Uniform Delay,d1 440 00 7 7 7200 165 503 103 |
Progressmn Factor 1.00 1.00 7 1.00 1.00 1.00 1.00
Incremental Delay,d2~ 7641 03 U T UUMgg2 0.2 13, 5 05

Delay(s) 1201~ 03 7T 4872 167 638 108
Level of Service F A o F B E B

Awwmww@j][fﬁﬁffg_jfﬁﬁfff[fﬁ%gh;'m‘@%;m
Approach s .~ F A FE e

_Sumoflosttime(sy ¢80 -
) ICU Level of Serwce G

¢ Critical Lane Group

Synchro 6 Report
Katz, Okitsu & Associates Page 4



Queues ‘ 2037 Alt 1 AM
2: EB Off-Ramp & Grand 8/19/2011

Adj Flow (vph) 1065 0 304 0 0 0 0 2293 424 424 1511 Y
Lane Group Flow (vph) 1065 = 0 304 0 =0 ~ 0 0 2293 424 424 1511 ¢
vic Ratio 1.14 0.19 _ 123 042 085 061
CorrolDoley " fi6s 03 L. 185 40 w6 1r
Queue Delay 123.9 0.0 . 588 0.0 00 00

Total Delay 2408 08 . ... 1953 40 76 117
Queue Length 50th (ff) ~496 0 S ~1154 20 167 304
Queue Length 95th (ff) #628_',[]’__'_'_'.".._ O #1288 T4 #2500 365
Internal Link Dist (ft) 895 1197 1061 427
TumBaylength(f) ~ "360 T 00 QT
Base Capacity (vph) 934 1615 1865 1014 496 2467
Starvation CapReductn . 0 " 0. 0 0 0 0 0
Spillback Cap Reductn 184 0 S 180 0 o 0
Storage Cap Reductn [0 " " 0 T 0T 0T 00 0
Reduced v/c Ratio 1.42 0.19 136 042 085 0.61

. _Queue shown is maximum after two cycles. e
;ﬁf 95th percentlle volume exceeds capamty, queue may be longer L
Queue shown ES maX|mum after two cyc!es e

Synchro 6 Report
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HCM Signalized [ntersection Capacity Analysis

1: Golden Springs & Grand

2037 Alt1 AM

8/19/2011

A

—+'\f""“-*\

T W

Lane Confgurations - "i’i H i"’i" N ‘1"i ‘Hr ™o
Ideal Flow (vphpl) " 1900 1900 1900 1900 2100 2100 2100 2100 2100 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3, 0_ 3.0 3.0 3.0 3.0
Lane Util. Factor =~ 097 0.95 088 1.00 095 097 095 097 095 100
Frt 1.00 1.00 085 1.00 0.95 1.00 1.00 100 1.00 0.85
FIt Protected .09 100 100 095 100 095 100 095 100 1.00
Satd Flow (prot) 3433_ 3539 2787 1770 3733 ) 3794 3895 3433 3539 ‘]583
FitPermitted 095 1.00 100 095 100 085 100 "~ " 095 100 1.00
Satd. Flow (perm) 3433 3539 2787 1770 3733 3794 3895 3433 3539 1583
Volume (vph) 380 370 260 - 180 940 410 580 1710 50 280 850 540
Peak-hour factor PHF 092 092 092 0 927 0.92 0.92 D 92 092 0092 092 092 092
Adi. Flow (vph) 413 402 283 196 1022 446 630 1859 54 304 924 ~ 58T
RTOR Reduction (vph) 8 0 200 0 33 0 0 1 0 0 0 157
Lane Group Flow (vph) 413 402 83 196 1435 0 630 1912 G 304 924 430
Turn Type Prot Perm Prot Prot Prot Perm
Protected Phases ~ " "'7 "4 "~ 73 8 B T g
Permitted Phases 4 8
Actuated Green, G (s) 155 424 424 206 475 245 575 {15 445 445
Effective Green, g (s) 170 43.9 439 221 490 26.0 59.0 13.0 460 46.0
Actuated g/C Ratio 0117 0.20 028 0. 15 033 7047 038 009 031 031
Clearance Time (s) 4.5 45 45 45 45 45 45 4.5 45 45
Vehicle Extension(s) 3.0 3.0 T30 30 3.0 7 30 305777777 730 30 30
Lane Grp Cap (vph) 389 1036 816 261 1219 658 1532 298 1085 485
visRatioProt = ¢012 011~ "c0A1 c0.38 017 049 ~ " c0.09 026
v/s Ratio Eerm 0.03 - ) 0.27
vicRatio 106 039 010 075 118 096 125 L 1.02 085 0.89
Uniform Delay, d1 66.5 423 387 613 505 615 455 68.5 488 49 5
Progression Factor ~ 1.00 1.00 1.00 '1.00° 7100 ~ 100 100 7160 '1.00 "1.00
Incremental Delay, d2 629 0.2 01 115 88.6 247 117.2 57.4 6.6 17.5
Delay(s) " __'_';_.i 129. 4 426 387 (728 1391 T 862 1627 1259 554 671
Level of Service F D D E F F F F E E
ApproachDelay (s) ~~ ~ =~ 742 A3 T TTTUTAART UUTTTUOUTAG U
Approach LOS E F F E

HCM Average Contro!rDeIay 111.6 HCM Level of Service F

HCM Volume to Capaciy ratio. ~ 116~ oo

Actuated Cycle Length (s) 150.0 ~ Sum oflost time (s) %0

Intersection Capacity Utilization =~ "111.7% _~ ICULevelof Service =~~~ H

AnalyS|s Period (min)
¢ Critical Lane Group

Katz, Okitsu & Associates

Synchro 6 Report

Page 2



Queues 2037 Alt 1 AM
1: Golden Springs & Grand 8/19/2011

Ad} Flow (vph) 413 402 283 196 1022 446 630 1850 54 304 924 587
Lane Group Flow (vph) 413 402 283" 196 1468 0 630 1913 0 '304 924 587
vic Ratio | 106 039 028 075 1.17 0.96 1.5 102 0.85 0.91
Control Delay 1244 " 446 51 786 1292 670 1556 = 1232 576 504
Queue Delay 00 00 00 00 00 0.0 0.0 0.0 00 00
Total Delay 1244 446 51 786 1202  87.0 1866 1233 576 504
Queue Length 50th (ft) ~228 166 0 186 ~883 319 ~1228 ~162 447376

Queue Length 95th (f) #3398 207" 40 268 #1025 #439 #1364 T #263 536 #6156

Internal Link Dist () C st 954 529 1061

TumBaylength(fy 425 300 270 ~ 400 " UUUAMgT T T
Base Capacity (vph) 389 1035 1015 309 1252 658 1534 208 1085 642
Starvation CapReductn '~ 0~ 0 0 0 "0 " " ""0 "o T 6 ¢ "0
Spl[lback Cap Reductn 0 0 0 0 o 0 0 0 0 0

Storage CapReductn 0~ "0 0 "0 "0 0 CO0 T 0 070
Reduced vic Ratio ~ ~ 1.06 039 028 0863 147 006 '1.25 102 0.85 091

~ Volume exceeds cepac:lty, queuehlsh[heeretlcally mf nlte '
“Queue shown is maximum after twocycles. e
# 05th percenhle volume exceeds capac:1ty, queue may be longer o

... Queue shown is maximum after two oycles. ~ ~ " " T T T TTT T T

Synchro & Report
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HCM Signalized Intersection Capacity Analysis 2037 Alt 1 PM
3: Grand Crossing & Grand 8/19/2011

Lane Conf igurations % b X & if b1 ‘Ht [ 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 ~1900 1900 1900 = 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Util, Factor 100 100 095 091 095 100 095 100 = 081
Frt ) ) 1.00 0.85 1.00 0.89 0.85 1.00 1.00 085 0.99
FitProtected  ~ 095 1.00 ~ 085 100 100 095 'i00 100 ~ T A00 "
Satd. Flow (prot) 1805 1615 1715 _1541 1534 1805 3610 1615 5118
FltPermited =~ = 095 100 0985 1.00 100 095 100 100 " "400 "
Satd. Flow ( perm) 1805 1615 1715 154‘1 1534 1805 3610 1615 5118
Volume (vph) 300 0 500 310 90 600 350 1420 550 0 3310 320
Peak hourfactor PHF ~1.00 1.00 1.00 100 1 00 ~1.00 100 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph} 300 0 500 310 90 600 350 1420 550 0 3310 320
RTOR Reduction (vph) 0 179 0 0 53 53 0 0 180 0 7 0
Lane Group Flow (vph) ~ 800 321 ' 0 283 "317 284 "'350 1420 “ 370 0 3623 0
Heavy \/ehlcles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Turn Type__ oo Seito o split  Perm  Prot  Perm
Protected Phases 4 4 8 8 5 2 6
PermitedPhases . 0 o8 2
Actuated Green, G(s) 175 175 19.5 195 195 205 985 995 74.5
Effective Green, g (s) ~ 19.0 19.0 =~ 210 210 210 230 010 1010 760 7

Actuated g/C Ratio 013 0.13 014 014 014 0145 067 067 051
Clearance Time (s) 45 45 45 45 45 45 45 45 45

Vehicle Extension () 30 30 30 30 30 30 30 30 3.0
Lane Grp Cap (vph) 220 205 240 216 215 265 2431 1087 2693
v/s Ratio Prot 047 ¢0.20 0 17 cO 21 0. 19 0.39 c0.71
v/s Ratio Perm e e OB T 028
vic Ratio 131 . 122 147 132 132 058 0.34 1.40
Uniform Delay, d1 655 855 '~ 645 645 645 640 132 104 870
Progressmn Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2° 167.2 2769  ~ ~ 130.9 2333 1726 1683 04 02 " igld T
Delay (s} 7 232 7 . 195 4 297 8 237 1 232 3 1386 10 6 2181
LevelofSenvice ~ " F_F " F F F T F BB TTTFTTY
Approach Delay (s) 301, 247.3 435.9 218.1

Approach s o JE R bR

HCM Average Controi Delay ... HCMlevelofService ~ = F =
HCM Volume to Capacity ratio
Actuated Cycle Length (s)  ~ ~ 1500 ~  Sumoflosttme(s) " 120 T 0 T T
Intersection Capacity Utlllzaﬂon ) 151 8% ICU Leve] of Service H 7
Analysis Period (min) A8 T e
¢ Critical Lane Group

) Synchro 6 Report
Katz, Okitsu & Assaciates Page 6



Queues

3: Grand Crossing & Grand

2037 Alt 1 PM
8/19/2011

Ad] Flow (vph) 300 0 500 310 90 600 350 1420
Lane Group Flow (vph) ~ 300~ 500 ~ 0 293 370 337 350 1420
v/c Ratio 1.31 130 122 138 126 1.32 058
Control Delay ~~  216.0 1824 ' 1826 2287 1834 2159 144
Queue Delay 00 00 00 00 00 00 OO
Total Delay . 2160 1824 ~ 182.6 228.7 1834 2158 144
Queue Length 50th (ft) ~377  ~442  ~369 ~467 ~376 ~442° 368
Queue Length 95th () ' #571 #6872 ~ '~ #572  #700  #593 #646 427
Internal Link Dist (ft) 7 848 1418 415
Tum Bay Length (f) 125 © 830 450
Base Capacity (vph) 229 384 240 269 268 265 2431
Starvation CapReductn 0 "0 U B SN S B
Splllback Cap Reductn 0 0 0 0 c 0 0
Storage CapReducin * ~ 0" 0 0 0 0 0 0
Reduced v/c Ratio 131 1.30 122 138 126 132 058

‘Queue shown is maximum aiter two cycles.

#  95th percentile volume exceeds capacity, queue may belonger.
" Queue shown is maximum after two cycles. o

~ Volume exceeds capaclty, queue is theoretlcally mf mte

Katz, Okitsu & Associates

Synchro 6 Report
Page 5



HCM Signalized Intersection Capacity Analysis 2037 Alt 1 PM
2: EB Off-Ramp & Grand 8/19/2011

f_.wr*-kxtr\-lv’

Lane Conf igurations ‘i"i i 4 F N A

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 30 30 30 30

Lane Utl. Factor =~ 097 100 095 100 097 095

Frt 1.00 0.85 1.00 0.85 1.00 1.00
FltProfected .~ 095 100 "~ 7 400 100 095 400
Satd. Flow {prot) 3502 1615 3610 1615 3502 3610
FitPermited = 095 = 400 "~ 1007100 095 100
Satd. Fiow (perm) 3502 1615 3610 1615 3502 3610
Volume(vph) ~ 500 0 140 0 0 O 0 1820 540 1110 1520 0
Peak-hourfactor PHF 092 092 092 092 092 092 092 092 092 002 0.92 0.92
Adj. Flow (vph) 5430 152 00 "0 0 0 1978 " 587 207 1652 ' 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 258 0 0 0
Lane Group Flow (vph) 543~ 0 152 "° 0 0" 0 ' 0 1978 329 1207 1852 " 0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
TunType . Prot ~  Free .. ... . Pem Pot
Protected Phases 4 2 1 6
PemmittedPhases " Free T T TCTpe oo
Actuated Green, G (s) 21.7 118.2 515 515 315 875
Effective Green. g (s) . 232 ~ ~ ~ 1182~ 7 T 77777 B30 5300 330896
Actuated 9/C Ratio - 0.20 1.00 045 045 028 0.75

Clearane Time (s) " G5 T S 4545 45 a5

Vehicle Extension (s) 3.0 30 3.0 3.0 3.0

Lane GrpCap(wph) 687 1615 1619 724 978 2718 |
v/s Ratio Prot c0.16 & ¢0.55 - ¢c0.34 046
VisRatioPerm " 009 0 UTUTTI T T ogag Tt
vic Ratio 0.79 0.09 1.22 045 . .61
Uniform Delay, d1 _ ~ 452 00 0 T U328 226 426 67
Progressnon Factor 1 00__ 1 .00 1.00 1.00

Incremental Delay, d2 ~ 82 04 " " U7 1086 05 1143 04
Defay (s) 514 A 138.2 230 70
LevelofService ~~ B T AT T TR CUGCTRUUTAT
Approach Delay( ) 40.2 0.0 111.8 3
Approach LOS ) N S - S S

HCM Average Control Delay ~ HCMlevelofService =~ F
HCM Volume to Capamty rat[o 1. o .
Actuated Cycle Leng .. 1182 Sumoflosttme(s) 90 "
Intersectio 106.2% ICU Level of Ser\nce G , o
Analysis Period (min) 15 L

¢ Critical Lane Group

Synchro 6 Report
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Queues 2037 Ait 1 PM
2: EB Off-Ramp & Grand 8/19/2011

Adj Flow (vph}) _ 0
Lane Group Flow (vph) 843 0 152 "0 0 0 0 1978 587 1207 1852 O
vic Ratio 0.79 - 0.09 2122 080 123 081
ControlDelay 543 "~ 04 " 4355 78 i5i6 80
Queue Delay 0.0 0.0 00 00 00 00
TotalDelay 843 e R Sl
Queue Length 50th (ft) _ 7 602

Queue Length 95th (f )_____f _'263 R "__,_'_'_164_';.',#?36[ 334
Internal Link Dist () 895 1197 1061 - 427
TumBayLength () 860 . T U T U 4007 290
Base Capacity (vph) 730 1615 1618 982 978 2718
Starvation Cap Reductn [0~ 700 T T o e 0T e
Spillback Cap Reductn 0 0 Y 0 0 0 N
Storage Cap Reductn 0 """ 07 T 0 gt 07 e
Reduced v/c Ratio 0.74 0.09 122 0.60 1.23 0.61

~ Volume exceeds capacrty, queue is theoretlcally mf nlte
. Queue shown is maximum affer two cycles. i B
# 95th percentlle volume exceeds capaclty, queue may be Ionger. B

___ Queue shown is maximum affer twocycles. o

Synchro 6 Report
Katz, Okitsu & Assaciates Page 3



HCM Signalized Intersection Capacity Analysis 2037 Alt 1 PM
1. Golden Springs & Grand 8/19/2011

f—r“&(““‘\?f‘*l*"

Lane Confguratlons - "i‘i ‘H‘ r 1|‘i ‘I"F)___._ o ‘i"i , ‘H) R b T T of
Ideal Flow (vphpl) 1900 1900 1900 1900 2100 2100 2100 2100 2100 1900 1800 1400
Total Losttime(s) 3.0 30 30 30 30 30 3.0 30 30 3.0
Lane Util. Factor 097 095 0.88 100 085 097 095 = 097 085 100
Frt o 100 1.00 085 1.00 095 1.00 0.98. 1.00 1.00 085
FitProteced 095 100 100 095 100 = 095 100 ~ ~ 095 100 1.00
Satd. Flow (praty 3433 3539 2787 1770 3725 3794 3849 3433 3532 1583
Fit Permitied 095 100 100 095 400 095 100 095 100 1.00
Satd. Flow (perm) 3433 3539 2787 1770 3725 3794 3849 3433 3539 1583
Volume {vph) . 840 1030 720 = 180 770 360 420 1160 140 400 1020 240
Peak-hour factor, PHF  '0.92 092 092 092 092 092 092 092 092 082 092 092
Adj. Flow {vph) 913 1120 783 © 174 | 837 391 457 1261 152 435 1109 ~ 261
RTOR Reduction (vph) 0 0 274 0 41 0 0 7 0 0 0 131
Lane Group Flow (vph) 913 1120 509 174 1187 0 457 1406 0~ 435 1109 ~ 130
Turn Type ~ Prot Perm  Prot Prot ~ Prot Perm
ProtectedPhases 7074 " 0 8 8 5 " 2 M6l
Permltted Phases ‘ 4 o 6
Actuated Green, G (s) 265 495 495 135 365 135 405 "7 135 405 405
Effective Green, afs) 280 51.0 150 380 150 420 15.0 420 420
Actuated g/CRatio ~  0.217 038 "038 011 7028 ~ " 041 081 " 011 "031 0.3
Clearance Time (s) 45 45 45 45 45 45 45 45 45 45
Vehicle Extension(s) 3.0 3.0 30 30 30 30 780 77T 30 30 30
Lane Grp Cap (vph) 712 1337 1053 197 1049 422 1197 381 1101 492
VisRatioProt  _  c0.27 032 010 €082 0127c037 " Tc0A3 031
v/s Ratio Perm _ - 0.18 0.08
VicRaio . 128 0847048 088 113 108 .47 " T 414 "1017 02
Uniform Delay, d1 535 382 320 50.1 . 60.0 465 60.0 5 349
Progression Factor J100 100 100 100 1000 1007 100 100 1.0
Incremental D 47 04 339 67.9 87.7 90.6 0.3
Delay (s) o 1911430 323 93471189 | 1279 1342 150.6° 754 352
Level of Service F D C F F F F D
Approach Delay (s) . 884" M6 827 " T TUURTT T
Approach LOS F

HCM Average Control Delay 103.6 HCM Level of Service F
HCM Volume fo Capacity ratio 118" o0 T T
Actuated Cycle Length (s) 1350 Sum of lost time (s) 120

Intersection Capacity Utiization  1114% ICUlevelofService ~~ ~  H " "~
Analy is Period (min) _ 15

c CricallaneGroup . . . T T

Synchro 6 Report
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Queues 2037 Alt1 PM
1: Golden Springs & Grand 8/19/2011

1261 152 435
0 457 1413 0 485 1109 261
1.08 117 114 1.01 042
1280 1282 14289 750 127
00 0o 0.0 00 00
1230 1282 1429 750 127
Queue Length 50th (ft) ~522 468 ~230 ~776 ~229 ~519 45
Queue Length 95th (ff) #654 560 203 #289 #777 =~ #341 #918 #338 #673 121
Internal Link Dist (ft) 810
TumBaylength (f) = 426 ~ 300 270 = 400 U210 T
Base Capacity (vph) 712 1337 422 1204 381 1101 623
Starvation CapReductn 0 0 0 ~ 0 "0 0" 0 0 0 0
Splllback Cap Reductn 0 0 0 o 0 0 0

Storage CapReductn =~ 0~ 0 = 0 L0 0 0 0
Reduced v/c Ratio 1.28 0.84 . 1.08 117 114  1.01 042

Adi. Flow (vph) 913
Lane Group Flow (vph) 913 1120 ~ 783
vic Ratio 1.28 0.84 . . .
Control Delay 1804 451 157 986 1116
Queue Delay 00 00 .

Total Delay 1804 451 157

~ Volume exceeds capamty, queue is theoretlcally mf" nlte

:  Queue shown is maximum after two cycles. R,
# 95th percentlle volume exceeds capacaty, queue may be longer

©QueuUe shown is maximum after two cycles. | o

Synchro 8 Report
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HCM Signalized Intersection Capacity Analysis 2037 Alt 2 AM
1: Grand Crossing & Grand 8/19/2011

Lane Confi igurations b rFooo% 4 f"i'i" bk Tm r N nm o
Ideal Flow (vphpl) =~ 1900 1900 "1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Losttlme (s) 30 30 3.0 3.0 3.0 3.0 3.0 3.0 30 30 30 3.0
Lane Utll. Factor 085 '0.91 095 095 0.95 076 097 08 100 100 081 1.0
Frt 100 096 085 100 100 085 1.00 100 085 100 1.00 085
FltProtected ~ ~ 095 096 1.00 095 098 100 095 100 1.00 095 1.00 4.00
Satd. Flow (prot) 17151601 1534 1715 1767 3682 3502 6536 1615 1805 7695 1615
FltPermited 095 096 100 095 0.98 1.00 095 1.00 100 095 100  1.00
Satd. Flow (perm) 1715 1601 1534 1715 1767 3682 3502 6536 1615 1805 7695 1615
Volume (vph)_ 1007 0 90 610 250 1150 200 2750 390 110 1835 190
Peak hour factor, PHF 1.00  1.00 1. .00 1.00 100 100 1.00 1.00 100 1.00 100 1.00
Adj. Flow {vph) ..100 0 © 90 610 250 1150 200 2750 390 110 1835 190
RTOR Reduction (vph) 0 14 67 0 0 118 0 0 224 ! 0 112
Lane Group Flow (vph) = 56 ~ 46 7 419" 441771032 200" 2750 166 1107 1835 " 78
Heavy Vehlcles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Tum Type o SPIE o Perm  Split pmtov  Prot  Perm Prot  Perm
Protected Phases 4 4 8 8 1 5 2 1 6
PermitedPhases . 4 8 2 .8
Actuated Green, G (s) 70 70 7.0 236 236 319 97 397 397 83 383 383
Effective Green, g (s) . "85. 85 85 254 2517349 127 44277442 9.8 308 39.8
Actuated g/C Ratio 009 009 009 026 026 036 012 043 043 010 041 041
Clearance Time (s) 45 45 45 45745 45 ~45 45 45 45 45 45
Vehicle Extension (s} 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 30 30 30 3.0
Lane GrpCap (vph) 151 141 135 446 459 1445 ~406 2788 689 183 3170 665
v/s Ratio Prot- c0.03 0.03 024 ¢0.25 c0.07 006 ¢0.42 0.06 0.24
visRatoPerm =~ o 000 T 02f 0 040 T T 008
vic Ratio _ 037 033 005 0. 096 071 049 099 024 060 058 0.12
Uniform Delay, 01~ 415 414~ 403 '350 353 266 400 274 177 415 "219 176
Progression Factor 1.00 1 1.00 100 100 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 011_________-_'7_4_':'_"" 820 17 09 189 02 55 03 01
Delay (s) - 672 283 410 413 179 470 222 176
Level of Service

E € Db D BT D C "B
Approach Delay (s)

L4400 85 A
APPfOﬂCh Los B2 * U

~ _HCM LlfSerwce ..o

) 96 6";__'__ _ Sumofiosttime(s) 60

y U 86. 4% ICU Level of Serwce E o
Analysis Period (min) = 8 T
¢ Critical Lane Group

. Synchro 6 Report
Katz, Okitsu & Associates Page 2



Queues

1: Grand Crossing & Grand

2037 Alt 2 AM
8/19/2011

Adj Flow (vph)
Lane Group Flow (vph)

vic Ratio 0. 32
Control Delay = '46.0

Queue Delay 00
Total Delay 460
Queue Length 50th (ﬁ) 34
Queue Length 95th (fty

internal Link Dist (ft)

Turn Bay Length (ft) 200 ) '
Base Capacity (vph) 2_(__)_6_ B
Starvation Cap Reducin 0~

Spillback Cap Redugtn 0

Storage Cap Reductn ~ ~ ' 0

Reduced v/c Rato 027

60 74 419 441 1150 200
0.34 0. 0.49
38-1["”' 3653 3 447

00 0.0
881 3 447
o8 60

4 fff #484  #508 303 ‘..[,f.ﬁgﬁ".

848"

B ) 290
205 437

o S0

0 0

0. 0 0 0 0
0.29

~ Volume exceeds capamty, queue_ls__.theoretlcally tnf nlte

i Queue shown s maxnmum'aﬂer two cycles. e
#_ 95th percentlle vo]ume exceeds capamty, queue may be Ionger e
' Queue shown'is. ‘maximum after iwo cycles.

7© 407 3F 864 2307 39

#620 .5..5 j f.ﬁf%?f. _','_.26'(?_'_: .42

Katz, Okitsu & Associates

Synchro 6 Report
Page 1



HCM Signalized Intersection Capacity Analysis 2037 Alt2 AM
2: EB On-Ramp & Grand 8/19/2011

Lane Conf guratlons ‘i"i N IS r it

Ideal Flow (vphpl) 1900 1900 ~1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 . 3.0

Lane Util. Factor ~ = 097~ 100  ° T 7 081 081 097 086

Fri 1.00 0.85 1.00 085 1. 1.00
FltProtected 095 100 =~ = 7~ 100 100 09 {00
Satd. Flow (prot) 3502_ 1815 7 6156 1308 6536
FltPermited 096 100 """ 100 100 085 100 "
Satd. Flow (perm) 3502 1615 6156 1308 6536
Volume {vph) 1260 0 280 0 0 0 0 2080 440 560 1555 _ O
Peak-hourfactor PHF 092 092 092 092 092 002 092 092 0092 . 092 092
Adi.Flow(vph) 1370 0 304 0 O 0 0 2261 478 609 1690 ~ 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 314 0 0
Lane Group Flow (vph) 1370 " 0~ 304 "0 '~ 0 "0 "~ 0 22617 164 609 1630 0
Heavy Vehlcles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Tum Type ... Prot  Free . ... Pem Prot
Protected Phases 4 2 6 _
Permitted Phases "7 Free T o nonT tn g
Actuated Green, G (s) 415 108.0 355 355 175 575
Effective Green, g (s) 430 '~ 1080~ ' 7 7 "T8707°37.0 1907 590 T
Actuated g/C Ratio 0.40 1. 00 034 034 018 0.55
Clearance Time (s) 45~~~ " " T 00 T4 4B A 4B
Vehicle Extension (s) 3.0 36 30 3.0 30

Lane Grp Cap (vph) 1394 1615 2109 448 616 3571 -
vis Ratio Prot ¢0.39 0.26

vis Ratio Perm O RO - = NN
vic Ratio 0.98 D 19 0.47
Uniform Delay,d1__ ~ 821~ @0 "~ T 150
Progression Factor _ 1 00‘

Incremental Delay, d2 ' T
Delay (s) o
Level of Servics ~~ BT T A
Approach Delay (s) 2 .
Approach Los DDA

. HCM Level Ser\ﬂce .. Db

.....1080° Sumoflosttime(s) 90
Intersection Capamty Utillzanon o 945% B ICU Level of Serwce P
Analysis Period (min) [ - N

¢ Critical Lane Group

Synchro 6 Report
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Queues 2037 Alt 2 AM
2: EB On-Ramp & Grand 8/19/2011

Adj. Flow (vph) 0 304 0 0 0 0 2261 478 609 1690 0
Lane Group Flow (vph) 1370 0 304 0 0 0 0 2061 478 609 1690 0
vic Ratio - 0.9 1.07 063 099 047
Control Delay 51 03 7 7707 66 787 185
Queue Delay _ 0.0 0.0 0.0 0.0 0.0

Total Delay_ l e 03 ... 770 66 787 155
Queus Length 50th (ﬁ) o 0 N ~538 0 219 197 o
QueueLength 95t (f) #635 0 0 T #618 100 #336 227 '
]nternal ink Dist (ft) 895 561 981 480
TumBaylength(fty = 778 . 0 T 30 540 " 7
Base Capacity (vph) 1394 1615 2109 762 616 3571
Starvation Cap Reductn 0~ " T0 o T 0 0 070 T
Sptllback Cap Reductn_ 0 0 0 0 o o
Storage CapReductn . 0~ 0 T T T 0 00 0o
Reduced v/c Ratio 0.98 0.19 1.07 063 089 047

~ Volume exceeds capacny,_ qu_eue is theoretlcally mf nite.
. Queue shown is maximum after two cycles. B
# 95th percentlle volume exceeds capamty, queue may be Ionger

- Queue shown is maximum afteriwocycles. ~~—~ ~ ~ 7 oo e mmm e

Synchro 6 Report
Katz, Okitsu & Associates Page 3



HCM Signalized Intersection Capacity Analysis 2037 Alt 2 AM
3: Golden Springs & Grand 8/19/2011

Lane Confi gurahons o
Ideal Flow (vphpl) 1900 1900 1900 1900 2100 2100 2100 2100 2160 1900 1900 1900
Total Lost time (s)’ 30 30 30 30 30 30 30 30 3.0 30 30
e fae 087 08 088 097 095 100 097 691 097 091 1.00
Frt 100 100 085 1.00 1.00 085 1.00 1.00 1.00 1.00 0.85
FitProtected 096 100 100 085 100 100 085 100 "~ 095 100 1.00
Satd. Flow (prot) 3433 3539 2787 3433 3912 1750 3794 5508 3433 5085 1583
FitPermited 095 1.00 1.00 085 1.00 100 085 {00~ 095 100 1.00
Satd. Flow (perm) 3433 3539 2787 3433 3912 1750 3794 5598 3433 5085 1583
Volume (vph) 300 240 200 160 790 380 580 1840 50 280 1015 540
Peak-hour factor, PHF 092 0.92 0092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) =~ 326 261 217 174 859 413 630 2000 54 304 1103 587
RTOR Reduction (vph) 0 0 33 0 0 2 0 3 0 0 0 144
Lane Group Flow (vph) ~ 326 261 184 174 859 411 630 2051 0 304 1103 443
Turn Type Prot pm+ov  Prot pm+ov  Prot Prot Perm
ProtectedPhases 7 4 5 8 & 1 85 "2 16
Permitted Phases 4 o 8 _ . b
Actuated Green, G(s) 105 30.0 436 96 291 396 136 367 105 336 338
Effective Green, g(s) 120 . . . 426 151 38.2 12.0 - 351 3541
Actlated /C Raio  ~ 0.1 '0.30 044 011 029" 041 014 036 011 033 033
Clearance Time s) 45 45 45 - 5 45 45 45 45 45 45
VehicleExtension(s) — 3.0 3.0 30 30 30 30 30 30 30 30 30
Lane Grp Cap (vph) 393 1064 1319 761 547 2040 393 1703 530
VisRatioProt _ _  0.09 0.07 002 005 ¢0.22 0.06 c0.17 ¢0.87 = 000 022
v/s Ratio Perm 0.05 0.7 028
vicRao .. 08 025 014 048 075 054 115 101~~~ 077 065 084
Uniform Delay, d1 454 277 172 441 337 236 448 333 451 296 322
Progression Factor . 1,00 '1.00 100 1.00 "1.00 1.00 1.0 _ 100j'.__f.'i_'_ﬁ."_"_"‘ﬁ___ .00 1.00 1.00
Incremental De]ay, d2 135 0.1 0.0 1.0 7
Delay(s) 589 278 17.3 451 365 244 1326 546
Level of Service E cC B D C F D _c
ApproachDelay(s) . . 876 . ~ .0 " 84d T T 729 T U878
Approach LOS D

HCM Average Control Delay 50.6 HCM Level of Service D o

HCM Volume fo Capacityratio .. 092 .. _ T T 0T
Actuated Cycle Length (s) 104.8 Sum of lost time. &) 80
Intersection Capacity Utilization ~~~ 82.8% = ICULevelofService ~~~ "~ 0t

Ana__ is Period (mm) 157
¢ Critical Lane Group

Synchro 8 Report
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Queues 2037 Alt 2 AM
3: Golden Springs & Grand 8/19/2011

}—r“‘v("—“*‘\T/’\*l*/

Adj. Flow (vph) 326 261 217 174 859 413 630 2000 54 304 1103 587
Lane Group Flow (voh) 326 261 ~ 217 174 859 413 630 2054 0 304 1103 587
vic Ratio 083 025 016 048 075 054 116 1.01 0.77 065 0.87
Control Delay 846 280 114 499 381 24371306 558 602 326 365
Queue Delay 00 00 00 00 00 00 00 00 0.0 00 0.0
TotalDelay . _ 646 280 114 499 381 243 1306 558 602 326 365
Queue Length 50th (ft) 110 70 32 56 273 197 ~254 ~495 102 225 243
Queue Length 95th (/) #211 102 | 56 100 340 285 #422 #741 "' " #191 319 #6523
Internal Link Dist (ft)y 810 954 583 o 981

TumBaylength () __ 400 . 250 145 ° 135 880 " 0 380 o C 7
Base Capacity (vph) 395 1291 1349 391 1416 764 545 2040 395 1704 674
Starvation CapRedcti ~ 00 0 070 "0 "0 o o @ 0
Splllback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0" 07 0 0 0 06 0 0 0
Reduced v/c Ratio 083 020 016 045 061 054 116 1.01 077 085 0.87

~ _Volume exceeds capacﬁy, queue is theoretlcally mf‘ mte

 Queue shown is fter two cycles. S
# 95th percentlle volume exceeds capacny, queue may be Ionger N
. Queue shown is maximum after twoeycles. ~ T ot o

Synchro 6 Report
Katz, Okitsu & Associates - Page 5



HCM Signalized Intersection Capacity Analysis 2037 Alt 2 PM
1. Grand Crossing & Grand 8/19/2011

A T Y
Nicvemen ok R CE S CE T CERER W Bl E Vb RN B RN N E R S B R FESER
Lane Confguratlons . " o4& FfOON 4 W M f 0% IHH i
Ideal Flow (vphpl) =~ '1900° 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 4800
Total Losttime(s) 3.0 30 30 30 30 30 30 30 30 30 30 30
Lane Util. Factor -~ 095 091 095 095 095 076 097 0.8 100 100 081 1.0
Frt , - 100 091 085 100 1.00 085 100 100 085 100 100 085
FltProtected 095 '0.98 100 095 0.97 1.00 085 100 1,00 '0.95 .00 1.00
Satd. Flow (prot) 1715 1539 1534 1715 1754 3682 3502 6536 16156 1805 7695 1615
FltPermitted 095 098 100 095 097 100 085 100 1.00 095 1.00 1.00
Satd. Fiow (perm) 1715 15639 1534 1715 1754 3682 3502 6536 16161805 7695 1615
Volume(vph) 300 O 500 360 100 790 350 1510 590 250 3760 320
Peak-hour factor, PHF ~ 1.00 ' 1.00 100 1.00 100 1.00 1.00 100 100 1.00 1.00 1.00
Adj. Flow (vph) 300 0 500 360 100 790 350 1510 ~ 500 250 3760 " 330
RTOR Reduction (vyph) 0 49 183 0 0 3 0 0 3M 0 0 85
Lane Group Flow (vph) 204 203~ 161 224" 236 759 350 1510 249 250" 3760 235
HeavyVehches (%) 0% 0% 0% 0% O% 0% 0% 0% 0% 0% 0% 0%
TunType  Spfit  Perm ‘Spliit . pmtov Prot — ~ Perm _Prot Perm

Protected Phases 4 4 8 8 4 s 2 T4 6
Permitted Phases A8 2 .8

Actuated Green, G (s) 155 155 155 155 155 371 148 488 4838 556 55.6
Effective Green, g (s) ~ 17.0 17.0 17.0 "170 170 401 163 "50.3" 50.3 231 "571 57.4
Actuated glC Ratio 014 0. 14 014 0.14 0.42 0.48 0.48
Clearance Time (8] 45 45 45 45 45 45 45 45 45 45 45 45
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 30 30 3.0 3.0
LaneGrp Cap (vph) 244 219 218 244 250 1329 478 2753 680 349 3680 772

v/s Ratio Prot 0.2 013 7013 ¢0.13 011 010 0.23 c0.14 7 c0.49

vis Ratio Perm 011 o 0005 045

vic Ratio 084 093 074 092 094 057 073 055 037 072 102 031

Uniform Delay, d1 ~ ~ ~ 49.8 506 491 505 507 326 495 260 236 451 312 190
1.60° 1.00

6.8 207 0.2

Progression Factor ~"1.00 ~1.00_ 1,00 ~1.00""1.00 1,00 ~1.00 "1.00 1.00 "
Incremental Delay, d2 ~ 213 40.8 126 359 415 06 57 02 0.3

Delay (s) wm;lﬁﬁfﬁﬁfﬂigﬁﬁfﬁfmﬁz'%2f%2 240 519 518 193
Level of Service E F E F_F C E _C 'C "D D B

ApproachLOS . ... BB C . D

o - _Sumoflosttime(s) 90 U
QZ 9% lcu Leve] of Serwce F

¢ Critical Lane Group

Synchro 6 Report
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Queues 2037 Alt2 PM
1: Grand Crossing & Grand 8/19/2011

Adj Flow (Vph) 300 0 500 360 100 790 350 1510 590 250 3760 320
Lane Group Flow (vph) 204 252 344 224 236 790 350 1510 590" 250 3760 320
vic Ratio 084 094 086 092 094 058 073 055 058 072 1.02 037
Control Delay ~ 780 814 401 '90.9 '959 '305 694 273 44 569 523 107
Queue Delay 00 00 00 00 60 00 00 00 00 00 00 00
TotalDelay 780 814 401 009 959 305 591 273 44 569 533 107
Queue Length 50th (f) 164 169 107 183 193 197 135 257 0 <789 70
Queue Length 95th {ff) #303 #351 #2862 #342 #361 246 187 300 ' 71 268 #817 137

internal Link Dist (ft) 848 820 - 552 253

TumnBay Length (ft) 200~~~ 200 500 " 270 290 " " 360 220 " """ 180
Base Capacity (yph) 244 268 401 244 250 1362 496 2753 1022 384 3675 856
Starvation CapReductn 0~ 00 06 0 0 "0 7 0 0 "0 0 "0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 o 0o 0
Storage CapReductn 0~ 0 0 0 0 0 "0 U0 0 " 07 00
Reduced v/c Ratio 0.84 094 086 092 094 058 071 055 058 065 1.02 037

~ Volume exceeds capacny queue is theoretrcally mf nlte

i Queue shown is maximum after two cycles. e
# 85th percentlle volume exceeds capaCIty, queue may be Ionger S o
. Queue shown is maximum after two cycles. e

Synchro 6 Report
Katz, Okitsu & Associates Page 1



HCM Signalized Intersection Capacity Analysis
2: EB On-Ramp & Grand

2037 Alt 2 PM
8/19/2011

Lane Conf guratlons _

|deal Flow {vphpl}
Total Lost time (s)

Lane Util. Factor™

Frt

Flt Protected
Satd. Flow (prot)
Flt Permitted

3.0

097
~1.00
K
3502 )
To0es
3502

: “

1900 1900

, 1

1900
30

1.00

0.85

1800

1900 1900 1

00 U100 100 095 10
1615

Satd. Flow (perm')” -

Volume (vph)

Peak-hour factor PH__F

Adj. Flow (vph)

RTOR Reduction (vph)
Lane Group Flow (vph)

Heavy Vehlcles (%

770
092 0
837

0

g
0%

220
0.92
289

0
o
0%

0

0.92

o
0

L0
0%

L0
0.92

0
0
0
0%

Turn Type

Actuated Green, G (s)

Effective Green, g'(s)
Actuated gIC Ratio
Clearance Time (s)
Vehicle Extension (s)

PPt
Protected Phases |
Permltted F’hases

1193

Free

LFree o
119.3

365 35, : :
870 370 420 80
0.317 0. :
45 45 45 4 fﬂ e
3.0

Lane Grp Cap (vph)

v/s Ratio Prot

visRatio Perm

vic Ratio

Progression Factor
Incremental De]ay, d2
Delay (s)

Levelof Service =~
ApproachDelay(s) 433 =~
Approach s ... Db

Analysis Period (min)

¢ Critical Lane Group

Actuated Cycle Length (s) o
Intersection Capacity Utlllzatlon )

1.00

Uniform Delay, d1 _42 6

018
0 15— S v edmn o e e -- P

101, 7%

o19 815

c0.24

LLA2e 62 T

~ Sum of lost time (s)
IcU Level of Ser\nce

. .1883 408 1233 4
033 <036
0.34

412

_..397
808

F

1.06

1091,
42

100

712 341

1124

Fo

100 T

32.1

BeS s T

Katz, Okitsu & Associates
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Queues 2037 Alt 2 PM
2: EB On-Ramp & Grand 8/19/2011

Adj Flow (vph) 837 0 239 0 0 0 0 1826 957 2239
Lane Group Flow (voh) 837 0 239 0 0 0 0 2014 769 1272 2239
v/c Ratio _ 0.91 0.15 106 105 1. 0.50
ConirolDelay 8777 " o2 700 ead 724 94
Queue Delay 0.0 0.0 00 0.0 . 0.0
TotelDelay 877 . 02 . . . 790 641 724 94 '
Queue Length 50th (ft) 322 0 ____“-467 220
Quste Length 95th (f) TS N S— WO T S—
Internal Link Dist (ff) 895 561 981 480
TumBaylength(®) 776 " 360740 T
Base Capacity (vph) 934 1615 1896 732 1233 4493
Starvation Cap Reductn 0~ g e e B SRR

Spillback Cap Reductn 0~~~ 0 T 00 070 0
Storage Cap Reducin’ o o o 0 0 0 :

Reduced v/c Ratic ~ 0.90 "0'.'1'"5" ST T 108 105 103 0800

=, Volume exceeds E@Pﬂ?‘%gl}?”e 1S the_or_et"?a"y lnf“'te RO
'__ Queue shown is maximum affer two cycles, o
# 95th percentlle volume exceeds capaclty, queue may be [onger

... Queue shown is maximum after two oycles. "~ T " 0 T U T TN T

Synchro 6 Report
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HCM Signalized Intersection Capacity Analy31s 2037 Alt 2 PM
3: Golden Springs & Grand 8/19/2011

A I

Lane Configurations W% ++, rr ‘i‘i_ ++ rf "1"1 Hb . "‘i‘ﬁ M7
Ideal Flow (vphpl) ~~ 1900° 1900 1900 1900 2100 2100 2100 2100 2100 1900 1900 4900
Total Losttme(s) 3.0 30 30 30 30 30 30 30 30 30 30
Lane Ufil. Factor ~ ~ 067 '0.95 '0.88 097 095 100 097 091 097 091 1.00
Frt 1.00 100 085 1.00 1.00 085 1.00 0.99 1.00 1.00 0.85
FitProtected 095 100 100 095 100 100 095 100 095 1.00 1.00
Satd. Flow (prot) 13433 3539 2787 3433 3912 1750 3794 5557 3433 5085 1583
FitPermited  ° 095 100 100 065 100 100 095 100 ~ 085 100 1060
Satd. Fiow (perm) 3433 3539 2787 3433 3912 1750 3794 5557 3433 5085 1583
Volume {vph) ..850 940 720 120 630 360 380 1350 110 570 1290 420
Peak-hour factor, PHF 0,92 092 092~ 092 092 092 092 092 092 092 0.92 0.92
Adj. Flow (vph) ..924 1022 783 130 685 391 413 1467 120 620 1402 457
RTOR Reduction (vph) 0 0 50 0 0 1 0 7 0 0 0 234
Lane Group Flow (vph) 924 1022 733 130 685 390 413 1580 0 620 1402 223
Turn Type Prot pmtov  Prot pm+ov  Prot Prot  Perm
ProtectedPhases 7 4. .5 % 8 A8 2 A e

Permitted Phases 4 - ] R
Actuated Green, G (s) - 30.6 496 641 103 293 498 "145 "356 "7 205 416 416
Effective Green, g (s) 321 511 671 11.8 308 . 16.0 37.1 220 ] .
Actuated g/CRatio 024 038 050 009 023 039 012 028 016 032 032
Clearance Time (s} 45 45 45 45 45 45 45 45 45 45 45
Vehicle Extension(s) 3.0 30 3.0 3.0 3.0 3.0 30 307780730 3.0
Lane Grp Cap (vph) 822 1350 1458 302 899 729 453 1539 564 1636 509
visRafioProt " c0.277¢029 006 004 018 009 011 c0.28 " "c0.18 0.28

v/s Ratio Perm 0.20 o
vicRao 112 076 050 043 076 053 091 1.03 140 086 044
Uniform Delay, di 510 364 223 579 . 58.3 484 56.0 426 35.9
Progression Factor  '1.00° '1.00 1.00 1.00 1.00. 100 1,00 100"~ "~ """1.00""100 100
Incremental Delay, d2 714 25 03 224  30.1 679 47 06
Delay (s). 12237385 276589 530 39 807 785 1239 472 365
Level of Service F D c E F E F D D
ApproachDelay(s) =~ 628 463 T 790 7T T eddT T
Approach LOS E E E

"0.14

HCM Average Control Delay 64.6 HCM Level of Service E )

HCM Volume to Capacity ratio 099~ "~ "= " "0 T
Actuated Cyc[e Length (s) . 134.0 Sum of lost time (s) _ 9.0

ction Capamty Utiization ~  954%  ICU LeveiofService @~~~ F

¢ Critical Lane Group

Synchro 6 Report
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Queues 2037 Alt 2 PM
3: Golden Springs & Grand 8/19/2011

AR

Adj Flow (Vph) 924 1022 783 130 685 391 413 1467 120 620 1402 457
Lane Group Flow (vph) 924 1022 783 130 685 391 413 1587 0 620 1402 457
vic Ratio 113 0.76 0.52 043 076 0.3 091 1.03 110 086 062
Control Defay 1180 405 194 631 539 320 834 775 1187 494 138
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TotalDelay ~  118.0 405 194 631 539 320 834 775 1187 494 138
QueueLength 50th (ft) ~476 404 213 _56 294 250 185 ~535 -'3713 417 73
Queue Length 95th (ff) #680 502 = 286 94 362 347 #313 #721 ~ ~~ #483 #6658 211
Internal Link Dist (ﬂ) 81 0 _ 954 583 981
TurnBaylength(ft) 400~~~ 280 145 {35 'sg0 " zgo
Base CapaCIty (Vph) 821 1472 1506 376 1133 731 454 1544 565 1634
StarvaionCapReductn 06 0 0 0 "0 0o o 0 "0 0
Sptllback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

o}

6

Storage CapReductn 0 0 0 0 0 0 06 0 "0 "0 -
Reduced vicRatic ~ 1.43 069 052 035 060 053 091 1.03 110 08

~  Volume exge_eds capamty queue is theoretlcally mf nlte e
*Queue shown is maximum after two cycles.
# 95th 1 percentlle volume exceeds capacnty, queue may be Ionger o

..Quede shown is maximum after twocycles. 0 T T T T

‘ Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis 2037 AM Alt 3
1: Grand Crossing & Grand 12/2/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L i b T N o of B O 11 ol % it ol
Ideal Flow (vphpl) 1900 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 095 091 09 09 09 076 097 086 100 1.00 0.81 1.00
Frt 100 098 08 100 100 08 100 100 0.8 100 1.00 0.85
Flt Protected 095 096 100 095 098 100 095 100 100 0.95 100 1.00
Satd. Flow (prot) 1715 1618 1534 1805 1768 3682 3502 6536 1615 1805 7695 1615
Flt Permitted 095 096 100 095 098 100 095 100 100 0.95 100 1.00
Satd. Flow (perm) 1715 1618 1534 1805 1768 3682 3502 6536 1615 1805 7695 1615
Volume (vph) 100 0 90 610 250 1150 200 2750 390 110 1835 190
Peak-hour factor, PHF 1.00 1.00 1.00 100 100 100 1.00 100 1.00 1.00 1.00 1.00
Adj. Flow (vph) 100 0 90 610 250 1150 200 2750 390 110 1835 190
RTOR Reduction (vph) 0 6 74 0 0 52 0 0 186 0 0 84
Lane Group Flow (vph) 50 54 6 430 430 1098 200 2750 204 110 1835 106
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Turn Type Split Perm Split pm+ov  Prot Perm  Prot Perm
Protected Phases 4 4 8 8 1 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 8.8 8.8 88 357 357 46.2 117 60.7 60.7 105 595 595
Effective Green, g (s) 10.3 103 103 37.2 372 492 132 622 622 120 61.0 61.0
Actuated g/C Ratio 0.08 0.08 008 0.28 028 037 0.10 047 047 0.09 046 0.46
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 132 125 118 502 492 1438 346 3041 751 162 3511 737
v/s Ratio Prot 0.03 ¢0.03 0.24 ¢c0.24 c0.07 0.06 c0.42 0.06 0.24
v/s Ratio Perm 0.00 0.23 0.13 0.07
v/c Ratio 038 044 005 086 087 076 058 090 0.27 0.68 052 0.14
Uniform Delay, d1 58.7 589 572 457 46.0 371 576 330 219 59.0 260 212
Progression Factor 100 100 2100 100 100 2100 100 100 1.00 100 1.00 1.00
Incremental Delay, d2 1.8 24 0.2 135 157 2.5 2.3 4.3 0.2 10.8 0.1 0.1
Delay (s) 605 613 574 592 617 396 599 373 221 69.7 26.1 212
Level of Service E E E E E D E D C E C C
Approach Delay (s) 59.4 48.5 36.9 27.9
Approach LOS E D D C
Intersection Summary
HCM Average Control Delay 38.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 133.7 Sum of lost time (s) 6.0
Intersection Capacity Utilization 86.4% ICU Level of Service E
Analysis Period (min) 15
c Critical Lane Group

Synchro 6 Report

Katz, Okitsu & Associates
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Queues 2037 AM Alt 3

1: Grand Crossing & Grand 12/2/2011
A ey ¢ ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Adj. Flow (vph) 100 0 90 610 250 1150 200 2750 390 110 1835 190
Lane Group Flow (vph) 50 60 80 430 430 1150 200 2750 390 110 1835 190
v/c Ratio 0.38 046 042 086 088 077 058 090 042 0.68 052 0.23
Control Delay 68.7 664 191 63.0 655 370 658 39.2 52 819 276 6.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.7 664 191 63.0 655 370 658 39.2 52 819 276 6.8
Queue Length 50th (ft) 46 51 0 377 380 359 90 680 22 98 302 19
Queue Length 95th (ft) 92 106 55 #525 #552 433 133 743 90 #188 338 68
Internal Link Dist (ft) 848 623 547 251

Turn Bay Length (ft) 200 200 500 270 150 360 220 180
Base Capacity (vph) 152 149 209 548 536 1470 372 3040 937 163 3511 820
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.33 040 038 078 080 078 054 090 042 o0.67 052 0.23

Intersection Summary

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Synchro 6 Report
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2037 AM Alt 3
8/31/2011

IL|CM Signalized Intersection Capacity Analysis
2: EB Off/On-Ramp & Grand

-f‘w*\

FEBINR I E BRI N LN B ESERE
Lane Conflguratlons Wkl ol Im ﬂn.) i‘"
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1800
Total Lost time (s (s ) 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor ~ ~ 0.7 100 ~ ~ 0.86 081 081
Frt 1.00 0.85 1.00 1.00 0.85
FitProtected ~" 095 "1.00 100 1.00 100
Satd. Flow (prot) 3502 1615 6536 6156 1308
FitPermited ~ "~ 095 1.00 =~ 1,00 1.00 1.00
Satd. Flow (perm) 3502 1615 6536 6156 1308
Volume (vph) 1260 280 0 2520 1555 560
Peak-hour factor PHF 092 0 92 092 0982 092 0.92
Adj. Flow {voh) "' 1870° 304 0 2739 1680 609
RTOR Reduction (vph) o 4 0 0 0 0
Lane Group Flow (vph) 1370 300 0 2739 1690 609
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Tum Type ... PEm . Free
Protected Phases 4 2 6
Permitted Phases ~ ~ "~ 4 T T preg
Actuated Green, G (s) 38.0 38.0 415 415 885
Efféctive Green, g (s) 895 895~~~ 430 430 885
Actuated glC Ratio O 45 0.45 049 049 1.00
Clearance Time (s) ~ 45 45 A5 45T
Vehicle Extension (s 30 30 3.0 3.0
Lane Grp Cap (vph) 1563 721 8176 2991 1308~ " "
v/s Ratio Prot c0.39 cO 42 027
vis RatioPerm ~ T g T gy
vic Ratio 0.88 042" 0.86 0.57 0 47
Uniform Delay,d1 =~ 223 167 =~ 204 161 00
F'rogressmn Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 59 04 =~ 26 02 3"
Delay( ) 28 1 17.0 228 16 4 1.2
LevelofSenvice ~ ¢ B . C_ B A’
Approach Delay (s) 26.1 228 123
Approach Los _C. .C. B

Actuated Cycle Len ~_ Sumof losttime (s)
Intersection Capacnt 79.1% ICcU Level of Ser\nce
Analysis Period {min) 15

¢ Critical Lane Group

T HCMLevelofSenice . C

Katz, Okitsu & Associates
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Queues 2037 AM Alt 3
2: EB Off/On-Ramp & Grand 8/31/2011

Adj Flow (vph) 1370 304 0 2739 1690 609

Lane Group Flow (vph) 1370 304 ¢ 2739 1680 ‘609 ~ ~~ ~~~~ oot
v/c Ratio 0.88 0.42 0. 86 056 047

ControlDelay 291 182 241 17. 3 12~ 00 o
Queue Delay 0.0 00 0.0 00 00

TotalDelay 294 182 244 173 12

Queue Length 50th (ft) 346 108 300 204 0

Queue Length 95th (ft) 443 175 446 242 0

internal Link Dist (ft) 855 640 421 _
TumBaylength(f) =~ 675 U 820 T T
Base Capacity (Vph) 1595 740 3179 2994 1308
StarvatonCapReductn ~ 0 ~ "0~ g ¢ o e

Sp[llback Cap F{eductn 0 0 0 o T

0
Storage CapReductn 0 0 "0 0 0 " ¢
1 0.86 056 0.47

Reduced v/c Ratio ~ 0.86 0.41

Synchro 6 Report
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HCM Signalized intersection Capacity Analysis 2037 AM ALt 3
3: Golden Springs & Grand 8/31/2011

f—-w r*—‘\*\ r»*»i«'
Lane Configurations. %% _ + ﬂ' N M7 "i"i ++1:) 'm +++ 7
Ideal Flow (vphpl) ~~~ 1900 1900 1900 1900 2100 2100 2100 2100 2100 1900 1800 1900
Total Lost time (s) 30 30 30 30 30 30 30 30 30 30 30
Lane Util. Factor ~ ~ ~ 087 095 088 097 085 1.00 097 091 097 081 1.00
Frt 1.00 1.00 0.85 1.00 1.00 085 1.00 1.00 1.00 1.00 0.85
FltProtected ~ 095 100 1.00 095 1.00 100 085 100 =~ 095 - 1.00 1.00
Satd. Flow (prot) 3433 3539 2787 3433 3912 1750 3794 5508 3433 5085 1583
FltPermitted ~ ~ ~ ~ 0.5 "1.00 1.00 095 1.00 "1.00° 095 100 095 1.00 1.00
Satd. Flow (perm) 3433 3539 2787 3433 3912 1750 3794 5508 3433 5085 1583
Volume (vph) 300 240 200 160 790 380 580 1840 50 280 1015 540
Peak-hour factor, PHF 092 092 0982 092 092 092 002 0092 092 092 092 082
Adj.Flow(vph) " "826 261 217 174 859 413 630 2000 54 304 1103 567
RTOR Reduction’ (vph) 0 0 24 0 0 2 0 2 0 0 0 417
Lane Group Flow (vph) 326 ~ 261 193 {74 859 411 630 2052 0 304 1103 170
Turn Type Prot pm+ov  Prot pm+ov  Prot Prot Qver
Protected Phases '~ 7 "4 5 8 B {7 TETTU2C g7
Permitted Phases 8
Actuated Green, G (s) 116 336 542 9.8 31.8 424 206 485 1o 885 118
Effective Green, g (s) 131  35.1 113 333 454 221 500 124 40.0 131
Actuated g/CRatio "~ 0.11 029 047 009 028 038 0148 041 " 0410 - 0.33 041
Clearance Time {s) 45 45 . 4.5 4.5 45 45 4.5 45 45 45
Vehicle Extension(s) ~ 30 30 30 30 B0 730 T30 80 30 B0 306
Lane Grp Cap (vph) 373 1031

ofd 1081 1392 322 1081 703 696 2323 = 345 1688 172
v/s Ratio Prot 008 0.07 003 005 c0.22  0.06 0.7 037 0.09 052 "¢0.57

v/sRatoPerm 0057 " " 018
v/c Ratio’ 087 025 044 054 079 0.58 091 088 T 0.88 065 099

Uniform Delay, d ™~ "82.9 827 “17.8 521 404 300 482 326 535 343 538
Progression Factor  ~ .00 100 1.00 1,00 1.00 100 1.0 100 {00 1.00 .00

Incremental Delay, d219.7 041 0.0 1.8 a1 {2 158 4.4 221 09 644
Delay(s) ~ 726 828 178 540 445 313 634 B89 756 353 1180
Level of Service E C B D D C E D E D F
Approach Delay(s) =~~~ 448 T A9 " U4y U U Uehg U

Approach LOS e D D = . 2

HCM Average Control Delay 49.6 HCM Level of Service D
HCM Volume to Capacity ratio  ~_~ 4.41 " " T T T T
Actuated Cycle Length (s) 120.5 Sum of lost time (s) 9.0

Intersection Capacity Utilization '~ 82.8% ~ 1CULevelof Service "~~~ "~ "E" T T
Analy515 Period (min) 15

¢ CriticafLane Group =~~~ 7

Synchro 6 Report
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Queues 2037 AM Alt 3
3: Golden Springs & Grand 8/31/2011

Adj FIOW (Vph) 326 261 217 174 859 413 ) 630 2000 54 304_ 1103 587
Lane GI’OLIp FlOW (Vph) 326 261 217 174 859 413 630 2054 0 34 ‘I 103 587

v/c Ratio 088 025 015 054 079 059 091 088 0.88 065 1.00
ControlDelay 781 333 132 592 434 319 668 379 814 370 488
Queue Delay 00 00 00 5776 00 00 6686 0.0 00 00 0.0
TotalDelay 781 333 {32 6368 434 319 7353 379 814 570 488
Queue Length 50th (ft) 133 83 40 68 332 252 255 535 124 268 ~106
Queue Length 95th (ft)  #236 120 65 112 406 354 #397 667  #226 348 #372
Internal Link Dist (ft) 746 505 458 640

TumnBaylength(ft) 400 =~ "'250 145 135 380 S TEe0 S

Base Capacity (Vph) o 372 1178 1416( ,, 341 1265 705 696 2369ﬁ T 3-44_ 1 733 589

Starvation Cap Reductn ~ 0 0 "0 " 0 "0 "0°"T6 0T """ "0 0 0
Spillback Cap F{eductn 0 0 0 0 0 0] 0 0 0 0 0
StorageCapReductn =~ "0 0 0 %64 0 0 473 o e oo

7 8 064 1.00

Reduced v/c Ratio = "d's'é 022 ’”O.'1§ 226 068 059 283 0.8

~  Volume exceeds capamty, queue is theoretlcgally infinite.
'Queue shown is maximum after two cycles.
# 95th percentlle volume exceeds capacﬂy, _queue may be Ionger

_Queue shown is maximum after wo cycles.

Synchro 6 Report
Katz, Okitsu & Associates Page 3



HCM Signalized Intersection Capacity Analysis 2037 PM Alt 3
1: Grand Crossing & Grand 8/31/2011

Lare Configurations % & % 4 [77 ‘i"i_ Mm% fm
ldeal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900
Total Lost time (s) 30 30 30 30 30 30 30 30 30 30 30 30
Lane Util. Factor ~~ 0.85 0,91 095 095 0095 076 097 0.86 100 1.00 081 1.00
Frt 100 091 085 1.00 1.00 085 1.00 100 085 1.00 100 0.85
Fit Protected  ~ '~ ' 005 088 100 085 097 100 095 1.00 1.00 085 100 1.00
Satd. Fiow (prot) 1716 1546 1534 1715 1754 3682 3502 6536 1615 1805 7695 1615
FiiPermited  ~ 095 098 1.00 095 087 100 085 100 1.00 "095 100 100
Satd. Flow (perm) 1715 1546 1534 1716 1754 3682 3502 6536 1615 1805 7695 1615
Volume (vph) 0800 0 500 360 100 790 350 1510 590 200 3810 320
Peak-hour factor, PHF 1,00 1.00 1.00 1.00 1.00 100 1.00 1.00 100 1.00 1.00 1.00
Adi. Flow (vph) 800 " 0 "800 360 100 790 850 1510 ~ 590 200 3810 320
RTOR Reduction ( vph) 0 50 8 0 0 49 0 0 346 0 0 100
Lane Group Flow (vph) = 198~ 193 351 ~ 224" 236 741 350 1510 244 200 3810 220
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Turn Type . Spfit  pmiov Split ~  pmiov  Prot  Perm  Prot =~ Perm
Protected Phases 4 4 5 8 8 1 5 2 1 6

Actuated Green, G (s) 187 137 242 135 135 279 105 395 396 144 435 435
Effective Green, g (s) "~ 152 15.2° 27.3 1507150 30,9 120" 4ii 411 159 450 450
Actuated g/C Ratio 015 015 027 015 015 031 012 041 041 0.6 045 045
Clearance Time (s) 45 "45 ~ 45 45 45 45 457 45 45 45 45 45
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
LaneGrpCap (vph) _ 263 237 467 259 265 1258 424 2708 669 289 3491 733
v/s Ratio Prot 012 ¢0.16 0.09 0.138 ¢0.13 010 0.10 0.23 0.11 ¢0.50

v/s Ratio Perm B S 5 | O N -
v/c Ratio 075 081 075 0.86 089 059 083 056 037 069 109 030
Uniform Delay, 1.~ ~ 403" 406 329 411 413 288 426 204 500 393 2714 174
Progressmn Factor 1.00 100 100 1.00 100 1.00 1.00 100 1.00 7.00 . 1.00
Incremental Delay, d2 115~ 189 "67 245 288 07 124 03 03 70 466 02
Delay (s) 51.7 506 396 657 701 295 549 224 504 463 17.4

Levelof Servicee ~ D _E D "E E € D G C D E

Approach Delay(s) ~~ ~ 487 436 7265 T 683 |
APPfoaCh os ... ..b .. b .S E

HCM Average Control Delay .. 514 HCMLevelofService =~~~ D

HCM Volume to Capacn ratio 1.01 _

Actuated CycleLength(s) " '992 = Sumoflosttime(s) 90 ~ 7
Intersection Capacity Utlllzatlon 93 5% ICU Level of Servrce F

Analysis Period (min) ~ =~~~ " 745 S

¢ Critical Lane Group

Synchro 6 Report
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Queues

1. Grand Crossing & Grand

2037 PM Alt 3
8/31/2011

Ad] Flow (vph) 300
Lane Group Flow (vph) 198
v/c Ratio 0.75

Control Delay 564

Queue Delay = 04

TotalDelay =~ 568
Queue Length 50th (ft) 127
Queue Length 95th (ft) #232

0 500 80 100 790 850 1510 580 200 8810 820
243 369 224 286 790 350 1510 590 200 3810 320
0.85 076 086 089 061 083 056 058 069 109 038
535 418 727 762 268 602 235 43 502 742 B9
00 58 00 00 00 00 05 00 34 478 01
535 476 727 762 268 602 239 44 536 1220 9.0
126 208 148 157 162 118 214 0 120 ~684 51
#270 #3383 #2890 #305 214 87 251 65 197 #730 114

Internal Link Dist () "848~ 24 - Us40 T 2s4
TumnBaylength(ff) 200 200 "800 "~ 270 150" " 360 420 180
Base Capacily (voh) 274 207 475 250 265 1288 423 2706 1014 306 3490 832

Starvation Cap Reductn ™~ 0

Spilback Cap Reductn ~ 0

Storage Cap Reductn 5
Reduced v/c Ratio 074

0 o0 o o 0 oo o 0 0 0
R R I

0 0 0 0

0
072 0 00 | 0 642 19 47 " 31444
17083 073 059 077 120 041

0.82 0.89 0.86 "'"‘0'.'89‘ 061

~ Volume exceeds capacity, queue is theoreucal]y infinite.

- _Queue shown is maximum after two cycles. e
# 95th percennle volume exceeds capacny, queue may be ]onger S

_Queue shown is maximum after two cycles.

Katz, Okitsu & Associates

Synchro 6 Report
Page 1



HCM Signalized Intersection Capacity Analysis 2037 PM Alt 3
2: EB Off/On-Ramp & Grand 8/31/2011

oW F ot nns v
Ideal Flow (vphpl) 1800 1900 1900 1900 1900 1900
Total Lost time {s) 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor ~ ~ 0.87° 1,00 =~ 086 081 081
Frt 1.00 0.85 1.00 0 98 0.85
FlitProtected =~~~ 095 1.00 ~ 1 00 100 100
Satd. Flow (prot) 3502 1615 6536 6048 1308
FltPermited =~ 095 '1.00°  ~~ 1.00 1.00 100~
Satd. Flow (perm) 3502 1615 6536 6048 1308
Volume (vph) =~ 770 220 0 2560 2060 1170
Peak-hour factor PHF 092 0.92 092 092 092 002
Adj. Flow (voh) 837 239 0 2783 ‘2280 {272~~~ T Ut
RTOR Reduction (vph) 0 3 0 0 39 0
Lane Group Flow (vph) 837 236" '~ 0 2783 ‘2496 976 = oo
Heavy Vehlcles (%) 0% 0% 0% O% 0% 0%
Tum Type ... Pem _ Free
Protected Phases 4 2 6
Permitted Phases ~ ~ 4 " Free T oo
Actuated Green, G (s) 163  16.3 285 285 538
Effective Green, g{s})  17.8 17.8 300 30.0 538
Actuated g/C Ratio 1 0.33 0.33 0. 56 O 56 1 00
Clearance Time (s}~ 45 45 " 45 a5 "'~
Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1159 534 3645 3372 {808

v/s Ratio Prot 024 048 042

visRatoPerm = 045 " o TTTgsT T

vic Ratio 0.72 0.44 076 074 075

Uniform Delay, d1 " 168 141 " 92" "g6 "o T oo

Progression Factor 100 100 100 100 100 "o
Incremental Delay, d2  ~ 23 06 106709 "3g

Delay(e) el iz iz eees o
Level of Service ' B B B A AT

Approach Delay(s) ~~ 173 "~~~ 465 "ga T
Approach s B T B AT )

103 HOMLevelofSenvice B
Aciualed CycleLength (5] " 538 " “Sumoflosttime(s) o0
Intersection Capacity U 65 7% ICU Level of Serwce  C

Analysis Period {min). 1 S

¢ Critical Lane Group

Synchro 6 Report
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Queues

2037 PM Alt 3

2: EB Off/On-Ramp & Grand

AdJFIow(vph) 837
Lane Group Flow (vph) 837

Lane Gre . om hde T o7e o4
ControlDelay 193 166 112

Queue Delaym - 0.0
TotalDelay 193

Queue Length 50th (ft) 118 18 170 0
Queue Length 95th (ff) 172

Internal Link Dist (ff) 855

Tum Bay Length (f) N -~

Base Capamty (vph) 121 0]

StarvationCapReductn =~ 00 0 0

Spillback Cap Reductn 0

Storage Cap Reductn R s I I

Reduced v/c Ratio 069 043

Katz, Okitsu & Associates
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HCM Signalized Intersection Capacity Analysis 2037 PM Alt 3
3: Golden Springs & Grand 12/2/2011
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations M W M 7 WM M 4 ol
Ideal Flow (vphpl) 2100 2100 1900 2100 2100 2100 2100 2100 2100 2100 2100 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor *0.97 095 0.88 *0.97 095 1.00 *0.97 0.91 *0.97 091 1.00
Frt 100 100 085 100 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 095 100 100 095 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3794 3912 2787 3794 3912 1750 3794 5557 3794 5621 1583
FIt Permitted 095 100 100 095 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3794 3912 2787 3794 3912 1750 3794 5557 3794 5621 1583
Volume (vph) 850 940 720 120 630 360 380 1350 110 570 1290 420
Peak-hour factor, PHF 095 095 095 095 095 095 095 095 095 095 095 0.95
Adj. Flow (vph) 895 989 758 126 663 379 400 1421 116 600 1358 442
RTOR Reduction (vph) 0 0 28 0 0 175 0 6 0 0 0 17
Lane Group Flow (vph) 895 989 730 126 663 204 400 1531 0 600 1358 425
Turn Type Prot pm+ov  Prot Perm  Prot Prot pm+ov
Protected Phases 7 4 5 3 8 5 2 1 6 7
Permitted Phases 4 8 6
Actuated Green, G(s) 29.6 50.3 66.6 9.3 300 300 16.3 38.1 195 413 70.9
Effective Green, g (s) 311 518 696 108 315 315 17.8 39.6 21.0 428 739
Actuated g/C Ratio 023 038 051 0.08 023 023 013 0.29 0.16 0.32 0.55
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 873 1499 1497 303 911 408 500 1628 589 1779 900
v/s Ratio Prot c0.24 025 0.06 0.03 c0.17 0.11 c0.28 c0.16 0.24 0.11
v/s Ratio Perm 0.20 0.12 0.16
v/c Ratio 103 066 049 042 073 050 0.80 0.94 1.02 0.76 0.47
Uniform Delay, d1 520 344 212 59.2 479 450 57.0 46.6 57.1 416 18.7
Progression Factor 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2  37.0 11 0.3 0.9 2.9 1.0 89 11.1 41.9 2.0 0.4
Delay (s) 89.1 355 215 601 508 46.0 659 57.8 99.0 436 19.1
Level of Service F D C E D D E E F D B
Approach Delay (s) 49.6 50.3 59.4 53.0
Approach LOS D D E D
Intersection Summary
HCM Average Control Delay 53.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 135.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 91.6% ICU Level of Service F
Analysis Period (min) 15
c Critical Lane Group

Synchro 6 Report
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Queues

3: Golden Springs & Grand

2037 PM Alt 3
12/2/2011

< B B B B BB EBRERE BN
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Adj. Flow (vph) 895 989 758 126 663 379 400 1421 116 600 1358 442
Lane Group Flow (vph) 895 989 758 126 663 379 400 1537 0 600 1358 442
v/c Ratio 1.03 066 050 042 0.73 0.65 0.80 0.94 1.02 0.76 0.48
Control Delay 882 369 193 645 527 232 703 587 97.1 45.7 18.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 882 369 193 645 527 232 703 587 97.1 45.7 18.8
Queue Length 50th (ft) ~427 376 213 54 284 118 176 477 ~278 391 200
Queue Length 95th (ft) #626 451 273 93 351 228 #275 #653 #450 500 341
Internal Link Dist (ft) 746 505 458 641
Turn Bay Length (ft) 400 250 145 135 380 380
Base Capacity (vph) 872 1646 1512 334 1120 664 505 1634 591 1780 916
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.03 0.60 050 0.38 059 057 079 0.94 1.02 0.76 0.48

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.

Katz, Okitsu & Associates
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Appendix D
Freeway Microsimulation Worksheets

Prepared for WKE, Inc. Engineers and Planners
E KOA CORPORAT]ON Trdffic Study for SR-57/SR-60 Grand Avenue Confluence

PLAMNING & ENGINEERING



SR 60 West Bound

Link # 16 22 147 164 165 3 141 4 143 5 11 12
Type BF BF M/D BF BF WS WS WS WS BF BF BF
Speed 45 19 9 13 13 17 34 36 51 62 61 62
Density 37 81 123 109 106 83 52 45 25 15 13 18
Link # 163 9 10 150 1 2 146 148 134 15 57

Type BF WS BF BF WS WS WS WS WS BF BF

Speed 60 57 60 56 19 18 24 36 53 61 62

Density 25 21 19 26 76 83 58 46 27 23 18

BF Basic Freeway

WS Weaving Section

M/D Merge/Diverge

2017 Alt1 AM



SR 57 South Bound

13 67 123 145 152 130 3 141 4 69 143 23 6 66
BF BF BF M/D BF BF WS WS WS WS WS BF BF BF
10 10 13 12 14 15 17 34 36 39 51 60 60 61
125 106 113 92 108 101 83 52 45 38 25 36 22 26
170 7 132 27 1 2 146 148 134 14 122
BF BF BF BF WS WS WS WS WS BF BF
62 51 27 12 19 18 24 36 53 62 59
17 21 36 120 76 83 58 46 27 22 19

2017 Alt1 AM



SR 60 East Bound

Link # 8 22 153 154 155 156 157 158 159 160 161 162 163 9 10 150 1 2 146 148 134 15 57
Type BF M/D BF M/D BF M/D BF M/D BF M/D BF M/D BF ws BF BF ws ws ws ws ws BF BF
Speed 9 7 9 9 10 9 10 11 13 17 27 23 40 59 59 58 13 11 12 27 55 61 61
Density 138 146 136 121 136 113 134 99 107 63 51 50 34 20 19 24 106 129 112 60 25 24 23
Link # 16 147 164 3 141 4 143 5 11 12

Type BF M/D BF ws Wws ws ws BF BF BF

Speed 60 59 59 25 25 60 61 61 59 60

Density 28 21 27 61 70 25 24 21 17 26

BF Basic Freeway

WS Weaving Section

M/D Merge/Diverge

2017 Alt 1 PM



SR 57 North Bound

67 167 165 168 166 171 7 132 27 1 2 146 148 134 14 122
BF M/D BF M/D BF BF BF BF BF ws ws ws ws ws BF BF
36 32 22 11 7 6 8 11 10 13 11 12 27 55 62 62
69 69 98 £ 132 137 94 65 122 106 129 112 60 25 20 16
13 123 145 152 130 3 141 4 143 23 6 66
BF BF M/D BF BF ws ws ws ws BF BF BF
9 11 12 12 13 25 25 60 61 60 61 60
138 130 93 128 116 61 70 25 24 31 19 25

2017 Alt 1 PM



SR 60 West Bound

Link # 16 22 147 164 165 3 141 4 143 5 11 12
Type BF BF M/D BF BF WS WS WS WS BF BF BF
Speed 13 12 7 11 11 14 27 60 61 62 61 61
Density 110 108 137 115 114 95 55 20 18 13 11 17
Link # 163 9 10 150 1 2 146 148 134 15 57

Type BF WS BF BF WS WS WS WS WS BF BF

Speed 58 50 57 52 21 33 35 49 59 60 62

Density 30 30 25 34 78 51 46 37 26 26 20

BF Basic Freeway

WS Weaving Section

M/D Merge/Diverge

2037 Alt1 AM



SR 57 South Bound
67 123 145 152 130 3 141 4 69 143 23 6 66
WS WS WS WS WS BF BF BF
61 61 61 61

13
BF BF BF M/D BF BF
8 8 10 10 11 12 14 27 60 #N/A
135 116 127 96 120 110 95 55 20 #N/A 18 28 17 21
170 7 132 27 1 2 146 148 134 14 122
BF BF BF BF WS WS WS WS WS BF BF
9 8 8 11 21 33 35 49 59 62 60
130 121 100 130 78 51 46 37 26 22 19

2037 Alt1 AM



SR 60 East Bound

Link # 8 22 153 154 155 156 157 158 159 160 161 162 163 9 10 150 1 2 146 148 134 15 57
Type BF M/D BF M/D BF M/D BF M/D BF M/D BF M/D BF ws BF BF ws ws ws ws ws BF BF
Speed 9 7 9 8 9 9 10 11 12 16 25 22 39 59 58 59 14 12 12 26 51 61 61
Density 140 149 139 133 138 115 136 100 109 64 54 52 34 20 20 23 99 126 116 62 27 24 23
Link # 16 147 164 3 141 4 143 5 11 12

Type BF M/D BF ws Wws ws ws BF BF BF

Speed 60 59 59 26 26 60 61 61 59 59

Density 29 22 27 61 69 26 24 21 17 27

BF Basic Freeway

WS Weaving Section

M/D Merge/Diverge

2037 Alt 1 PM



SR 57 North Bound

67 167 165 168 166 171 7 132 27 1 2 146 148 134 14 122
BF M/D BF M/D BF BF BF BF BF ws ws ws ws ws BF BF
21 13 9 7 8 7 9 12 12 14 12 12 26 51 62 62
100 25 130 115 131 127 920 62 112 99 126 116 62 27 20 17
13 123 145 152 130 3 141 4 143 23 6 66
BF BF M/D BF BF ws ws ws ws BF BF BF
9 11 12 12 13 26 26 60 61 60 61 60
138 131 94 129 117 61 69 26 24 31 19 25

2037 Alt 1 PM



Alt 1 AM and PM Link numbers







SR 60 West Bound

Link # 16 22 147 164 165 20141 4 1 20040 5) 11 12
Type BF BF M/D BF BF WS WS WS WS BF BF BF
Speed 62 62 56 59 62 60 61 61 61 64 64 63
Density 22 21 23 22 21 24 23 20 19 13 11 17
Link # 163 9 10 20150 20001 20002 20146 20148 15 57

Type BF WS BF BF WS WS WS WS BF BF

Speed 61 61 60 62 62 59 59 61 61 63

Density 28 22 22 23 24 28 26 25 24 19

BF Basic Freeway

WS Weaving Section

M/D Merge/Diverge

2017 Alt 2 AM



SR 57 South Bound
23 6 66

13 67 123 145 152 130 20141 4 1 20040
BF BF BF M/D BF BF WS WS WS WS BF BF BF
63 61 61 61 61 61 60 61 61 61 61 61 62
20 19 25 20 27 27 24 23 20 19 29 19 21
170 7 132 20027 20001 20002 20146 20148 20014 27 122
BF BF BF BF WS WS WS WS WS BF BF
63 64 61 62 62 59 59 61 62 62 62
17 15 14 23 24 28 26 25 19 23 18

2017 Alt 2 AM



SR 60 West Bound

Link # 16 22 147 164 165 20141 4 1 20040 5) 11 12
Type BF BF M/D BF BF WS WS WS WS BF BF BF
Speed 62 61 55 58 61 58 61 60 60 64 64 62
Density 25 24 27 25 24 29 26 24 22 15 12 19
Link # 163 9 10 20150 20001 20002 20146 20148 15 57

Type BF WS BF BF WS WS WS WS BF BF

Speed 57 60 59 61 61 55 57 60 61 62

Density 34 25 25 27 28 34 31 30 28 23

BF Basic Freeway

WS Weaving Section

M/D Merge/Diverge

2037 Alt 2 AM



SR 57 South Bound
23 6 66

13 67 123 145 152 130 20141 4 1 20040
BF BF BF M/D BF BF WS WS WS WS BF BF BF
62 60 60 60 57 57 58 61 60 60 60 59 62
23 23 30 24 34 34 29 26 24 22 34 22 24
170 7 132 20027 20001 20002 20146 20148 20014 27 122
BF BF BF BF WS WS WS WS WS BF BF
62 63 60 61 61 55 57 60 62 61 60
20 18 16 27 28 34 31 30 22 27 21

2037 Alt 2 AM



Alt 2 AM Link numbers







SR 60 East Bound

Link # 8 22 153 154 155 156 157 158 159 160 161 162 163 9 10 20150 20001 20002 20146 20148 15 57
Type BF M/D BF M/D BF M/D BF M/D BF M/D BF M/D BF ws BF BF ws ws ws ws BF BF
Speed 11 10 11 11 11 11 11 12 14 15 24 18 37 57 61 63 62 61 60 62 62 62
Density 131 108 129 103 130 105 129 95 102 73 ) 65 37 21 19 21 22 25 26 26 20 22
Link # 16 147 164 3 20141 1 2 143 5 11 12

Type BF M/D BF WS ws WS ws WS BF BF BF

Speed 62 61 62 62 59 60 62 62 63 63 60

Density 22 16 20 23 25 25 23 22 20 16 26

BF Basic Freeway

WS Weaving Section

M/D Merge/Diverge

2017 Alt 2 PM



SR 57 North Bound

67 167 165 168 166 171 7 132 20027 20001 20002 20146 20148 20014 27 122
BF M/D BF M/D BF BF BF BF BF WS Ws WS Ws WS BF BF
63 62 62 63 62 61 61 59 61 62 61 60 62 61 61 61
21 18 21 15 19 18 15 15 26 22 25 26 26 24 26 21
13 123 145 152 130 3 20141 1 2 143 23 6 66
BF BF M/D BF BF WS Ws WS WS WS BF BF BF
61 61 61 61 61 62 59 60 62 62 62 63 62
23 27 22 29 30 23 25 25 23 22 27 17 21

2017 Alt 2 PM



SR 60 East Bound

Link # 8 22 153 154 155 156 157 158 159 160 161 162 163 9 10 20150 20001 20002 20146 20148 15 57
Type BF M/D BF M/D BF M/D BF M/D BF M/D BF M/D BF ws BF BF ws ws ws ws BF BF
Speed 13 12 13 14 14 13 13 15 19 19 26 22 47 56 54 63 61 60 55 60 61 61
Density 121 102 118 96 118 97 118 89 85 63 62 59 34 24 25 24 27 31 34 31 24 26
Link # 16 147 164 3 20141 1 2 143 5 11 12

Type BF M/D BF WS ws WS ws WS BF BF BF

Speed 61 59 61 61 52 55 60 60 62 62 56

Density 27 20 24 29 34 34 29 28 25 20 33

BF Basic Freeway

WS Weaving Section

M/D Merge/Diverge

2037 Alt 2 PM



SR 57 North Bound

67 167 165 168 166 171 7 132 20027 20001 20002 20146 20148 20014 27 122
BF M/D BF M/D BF BF BF BF BF WS Ws WS Ws WS BF BF
61 60 60 62 61 57 57 57 60 61 60 55 60 58 60 59
26 23 26 19 23 23 20 18 33 27 31 34 31 30 33 26
13 123 145 152 130 3 20141 1 2 143 23 6 66
BF BF M/D BF BF WS Ws WS WS WS BF BF BF
60 57 56 59 59 61 52 55 60 60 60 61 61
29 36 30 37 37 29 34 34 29 28 34 21 27

2037 Alt 2 PM



Alt 2 PM Link numbers







SR 60 West Bound

Link # 16 22 147 164 165 20141 4 1 20040 5 11 12
Type BF BF M/D BF BF WS WS WS WS BF BF BF
Speed 62 62 56 59 62 60 62 62 61 64 64 63
Density 22 21 22 21 20 24 22 20 18 12 10 16
Link # 163 9 10 150 40001 40002 148 15 57

Type BF WS BF BF WS WS WS BF BF

Speed 61 60 61 63 61 61 59 62 63

Density 28 22 21 23 24 27 26 24 20

BF Basic Freeway

WS Weaving Section

M/D Merge/Diverge

2017 Alt 3A AM



SR 57 South Bound

13

67

BF
62
26

123

145
M/D
61
21

152
BF
61
28

130
BF
60
28

20141
WS

60

24

4 1 20040 23 6
WS WS WS BF BF BF
62 62 61 61 61 62
22 20 18 29 19 21

SR 57 North Bound

2017 Alt 3A AM

170

7

132

40027
BF
62
24

40001
WS

61

24

40002
WS

61

27

148
WS
59
26

20014 27 122
BF BF BF
61 62 61
19 23 18

66



SR 60 West Bound

Link # 16 22 147 164 165 20141 4 1 20040 5 11 12
Type BF BF M/D BF BF WS WS WS WS BF BF BF
Speed 62 61 55 58 62 57 60 60 60 64 63 62
Density 25 24 26 25 23 29 26 23 22 14 12 19
Link # 163 9 10 150 40001 40002 148 15 57

Type BF WS BF BF WS WS WS BF BF

Speed 58 59 58 62 60 57 56 61 62

Density 33 26 25 27 28 33 31 27 23

BF Basic Freeway

WS Weaving Section

M/D Merge/Diverge

2037 Alt 3A AM



SR 57 South Bound

13 67 123 145 152 130 20141 4 1 20040 23 6 66
BF BF BF M/D BF BF WS WS WS WS BF BF BF
61 59 60 58 58 58 57 60 60 60 60 59 61
24 23 30 25 33 34 29 26 23 22 33 22 24
170 7 132 40027 40001 40002 148 20014 27 122
BF BF BF BF WS WS WS BF BF BF
62 62 61 61 60 57 56 61 61 60
20 18 16 28 28 33 31 22 27 21

2037 Alt 3A AM



Alt 3 AM Link numbers







SR 60 East Bound

Link # 8 22 153 154 155 156 157 158 159 160 161 162 163 9 10 20150 20001 20002 20148 15 57
Type BF M/D BF M/D BF M/D BF M/D BF M/D BF M/D BF ws BF BF WS WS ws BF BF
Speed 26 14 14 15 14 14 14 16 20 21 27 23 44 59 56 63 61 60 61 61 62
Density 71 95 113 89 113 92 114 85 81 60 59 58 36 23 23 24 24 28 26 24 23
Link # 16 147 164 3 20141 1 2 143 5 11 12

Type BF M/D BF Ws WS Ws wWs WS BF BF BF

Speed 62 61 62 62 61 60 62 62 63 62 60

Density 22 16 19 22 23 24 22 22 19 16 27

BF Basic Freeway

WS Weaving Section

M/D Merge/Diverge

2017 Alt 3A PM



SR 57 North Bound

67 167 165 168 166 171 7 132 20027 20001 20002 20148 20014 27 122
BF M/D BF M/D BF BF BF BF BF ws ws ws ws BF BF
63 62 62 62 62 61 61 60 61 61 60 61 60 61 61
21 18 21 5 19 18 5 14 23 24 28 26 24 28 22
13 123 145 152 130 3 20141 1 2 143 23 6 66
BF BF M/D BF BF WS WS WS WS WS BF BF BF
62 62 62 61 61 62 61 60 62 62 62 63 63
20 24 20 27 27 22 23 24 22 22 24 15 18

2017 Alt 3A PM



SR 60 East Bound

Link # 8 22 153 154 155 156 157 158 159 160 161 162 163 9 10 20150 20001 20002 20148 15 57
Type BF M/D BF M/D BF M/D BF M/D BF M/D BF M/D BF ws BF BF WS WS ws BF BF
Speed 13 12 13 14 14 13 13 15 19 20 28 23 44 58 55 63 59 58 61 61 61
Density 120 103 116 95 117 96 116 87 82 62 57 57 36 24 24 24 28 32 30 26 26
Link # 16 147 164 3 20141 1 2 143 5 11 12

Type BF M/D BF Ws WS Ws wWs WS BF BF BF

Speed 60 60 60 61 55 55 59 60 62 60 55

Density 28 20 25 28 32 88 28 26 25 20 85]

BF Basic Freeway

WS Weaving Section

M/D Merge/Diverge

2037 Alt 3A PM



SR 57 North Bound
171 7 132 20027 20001 20002 20148 20014 27 122

67 167 165 168 166
BF M/D BF M/D BF BF BF BF BF ws ws ws ws BF BF
62 61 60 62 61 60 58 60 60 59 58 61 59 60 58
27 22 26 19 23 22 20 17 29 28 32 30 29 34 28
13 123 145 152 130 3 20141 1 2 143 23 6 66
BF BF M/D BF BF WS WS WS WS WS BF BF BF
59 59 57 59 60 61 55 55 59 60 61 62 62
27 32 27 34 34 28 32 33 28 26 30 18 23

2037 Alt 3A PM



Alt 3 PM Link numbers







Appendix E
Vehicle Miles Traveled

Prepared for WKE, Inc. Engineers and Planners
E KOA CORPORAT]ON Trdffic Study for SR-57/SR-60 Grand Avenue Confluence

PLAMNING & ENGINEERING



Table E-1

Freeway VT by Speed Bin - Peak

Speed Bin . Existing (2009) 2017 No Project 2017 Alternative 2 2017 Alternative 3 2037 No Project 2037 Alternative 2 2037 Alternative 3
Name VMT Speed Bins Actual _ _ _ _ _ _ _
VM | % vmT | % vmT | % vmT | % vmT | % VMT | % VM | %
5 0.0-4.99 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
10 5.0-9.99 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
15 10.0 - 14.99 0 0.0% 0 0.0% 0 0.0% 0 0.0% 20,816 1.6% 0 0.0% 0 0.0%
20 15.0 - 19.99 0 0.0% 109,571 9.9% 0 0.0% 0 0.0% 98,073 7.7% 0 0.0% 0 0.0%
25 20.0-24.99 0 0.0% 0 0.0% 0 0.0% 0 0.0% 24,456 1.9% 0 0.0% 0 0.0%
30 25.0-29.99 0 0.0% 19,907 1.8% 0 0.0% 0 0.0% 52,899 4.2% 0 0.0% 0 0.0%
35 30.0 - 34.99 118,111 11.3% 47,587 4.3% 50,080 4.3% 0 0.0% 130,942 10.3% 0 0.0% 0 0.0%
40 35.0-39.99 116,423 11.1% 167,172 15.0% 139,343 11.9% 49,361 4.2% 133,962 10.5% 164,458 12.4% 164,458 12.4%
45 40.0 - 44.99 19,543 1.9% 10,455 0.9% 12,168 1.0% 102,150 8.7% 150,401 11.8% 14,247 1.1% 14,247 1.1%
50 45.0 - 49.99 24,463 2.3% 142,576 12.8% 53,187 4.5% 53,187 4.5% 97 595 7.7% 63,553 4.8% 63,553 4.8%
55 50.0 - 54.99 62,650 6.0% 32,471 2.9% 0 0.0% 0 0.0% 10,695 0.8% 0 0.0% 0 0.0%
60 55.0 - 59.99 45,646 4.4% 7,880 0.7% 9,212 0.8% 0 0.0% 53,008 4.2% 231,840 17.4% 341,243 25.6%
65 60.0 - 64.99 659,186 63.0% 573,658 51.6% 904,983 77.4% 964,275 82.5% 501,568 39.4% 857,489 64.4% 748,087 56.2%
70 65.0 - 69.99 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
75 70.0 - 74.99 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Total 1,046,022 100.0% | 1,111,277 100.0% | 1,168,973 100.0% | 1,168,973 100.0% | 1,274,415 100.0% | 1,331,587 100.0% | 1,331,588 100.0%
Verify Total 1,046,022 1,111,277 1,168,974 1,168,974 1,274,416 1,331,587 1,331,587
Freeway VMT by Speed Bin - Off Peak
SpNeae:Fl Ein VMT Speed Bins Actual E)isting (2008) 201_ 7 No Project 2011Alternative 2 2011Alternative 3 203_7 No Project ZOS:AIternatwe 2 2031Alternative 3
vmT | % VMT | % vmT | % T | % vMmT | % vMT | % vmMT | %
5 0.0-499 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
10 50-9.99 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
15 10.0 - 14.99 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
20 15.0 - 19.99 0 0.0% 140,636 11.7% 0 0.0% 0 0.0% 33,947 2.7% 39,749 3.2% 8,438 0.7%
25 20.0-24.99 0 0.0% 0 0.0% 0 0.0% 0 0.0% 19,577 1.5% 0 0.0% 54,805 4.5%
30 25.0-29.99 0 0.0% 20,675 1.7% 10,576 0.9% 10,576 0.9% 0 0.0% 33,103 2.7% 48,019 3.9%
35 30.0 - 34.99 0 0.0% 46,812 3.9% 0 0.0% 0 0.0% 73,220 5.8% 5,852 0.5% 48,778 4.0%
40 35.0-39.99 0 0.0% 157,541 13.1% 61,428 5.3% 0 0.0% 301,379 23.8% 81,337 6.6% 0 0.0%
45 40.0 - 44.99 41,263 3.5% 9,234 0.8% 49,199 4.2% 0 0.0% 33,072 2.6% 0 0.0% 0 0.0%
50 45.0 - 49.99 8,758 0.7% 138,674 11.5% 18,359 1.6% 50,807 4.4% 0 0.0% 0 0.0% 0 0.0%
55 50.0 - 54.99 81,400 6.9% 33,570 2.8% 0 0.0% 32,452 2.8% 82,067 6.5% 0 0.0% 0 0.0%
60 55.0 - 59.99 149,112 12.7% 7,730 0.6% 169,283 14.5% 176,535 15.1% 0 0.0% 94,148 7.7% 254,867 20.8%
65 60.0 - 64.99 895,682 76.1% 646,456 53.8% 857,350 73.5% 895,826 76.8% 720,849 57.0% 970,184 79.2% 809,465 66.1%
70 65.0 - 69.99 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
75 70.0 - 74.99 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Total 1,176,215 100.0% | 1,201,328 100.0% | 1,166,195 100.0% | 1,166,196 100.0% | 1,264,111 100.0% | 1,224373 100.0% | 1,224,372 100.0%
Verify Total 1,176,214 1,201,328 1,166,196 1,166,196 1,264,112 1,224,373 1,224,373

JA2011\JB13048 COI-DB SR57SR60 PA ED\Analysis\Calculations\[Freeway_VMT_Summary_Table_Nov2011.xIs]Freeway VMT Summary Table




Table E-2

Arterial VMT by Speed Bin - Peak

SET:d VMT Speed Existing (2009) 2017 No Project 2017 Alternative 2 2017 Alternative 3 2037 No Project 2037 Alternative 2 2037 Alternative 3
Name Bins Actual vmt | % vmt | % VMT | Yo VvMT | % vmT | Yo vmT | Yo vmT | %
5 00-499 0 0.0% 0] 0.0% 0 0.0% 0 0.0% 6,039 0.6% 0 0.0% 0 0.0%
10 50-999 2,814 0.3% 2,522 0.3% 4,747 0.5% 2,51 0.3% 8,747 0.9% 6,203 0.6% 4521 0.4%
15 10.0-14.99 3,232 0.4% 21,568 2.4% 27,623 3.2% 22,489 2.6% 34,638 3.4% 39,115 3.9% 33,509 3.3%
20 15.0-19.99 46,377 56% 41,316 4.7% 33,557 3.8% 32,010 3.7% 61,572 6.0% 50,525 5.0% 59,534 59%
25 20.0-24.99 106,642 13.0% 126,771 14.3% 121,544 13.9% 125,782 14.3% 270,608 26.5% 227,367 22.7% 222,194 22.1%
30 25.0-29.99 368,227 44.7% 428,455 48.3% 416,178 47.5% 422 302 48.2% 394,728 38.7% 437,396 43.6% 443,609 44.1%
35 30.0-34.99 253,036 30.7% 235,894 26.6% 231,124 26.4% 231,124 26.4% 231,705 22.7% 203,107 20.3% 203,107 20.2%
40 35.0-39.99 43,044 5.2% 30,763 3.5% 40,504 4.6% 40,504 4.6% 12,237 1.2% 38,536 3.8% 38,536 3.8%
45 40.0 - 44.99 0 0.0% 0] 0.0% 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
50 45.0 - 49.99 0 0.0% 0] 0.0% 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
55 50.0-54.99 0 0.0% 0] 0.0% 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
60 55.0-59.99 0 0.0% 0] 0.0% 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
65 60.0 - 64.99 0 0.0% 0 0.0% 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
70 65.0 - 69.99 0 0.0% 0 0.0% 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
75 70.0-74.99 0 0.0% 0] 0.0% 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Total 823,372 100.0% 887,290 100.0% 875,276 100.0% 876,722 100.0% 1,020,273 100.0% 1,002,249 100.0% 1,005,010 100.0%
Verify Total 823,372 887,290 875,276 876,722 1,020,273 1,002,249 1,005,010
Arterial VMT by Speed Bin - Off Peak
S';T:d VMT Speed Existing (2009) 2017 No Project 2017 Alternative 2 2017 Alternative 3 2037 No Project 2037 Alternative 2 2037 Alternative 3
Name | BinsActual T | % T | % VMT | % VMT | % VMT | % VMT | % vMmT | %
5 0.0-4.99 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
10 5.0-9.99 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
15 10.0-14.99 0 0.0% 0 0.0% 0 0.0% 0 0.0% 4,026 0.6% 4,034 0.6% 4,034 0.6%
20 15.0-19.99 3,637 0.6% 4,556 0.8% 3,992 0.7% 3,773 0.6% 535 0.1% 1,756 0.3% 1,756 0.3%
25 20.0-2499 21,809 3.9% 25,866 4.3% 24,164 4.1% 24,384 4.1% 32,057 4.8% 30,608 4.6% 30,608 4.6%
30 25.0-29.99 61,906 10.9% 67,047 11.2% 62,949 10.7% 62,949 10.6% 74,687 11.1% 70,726 10.6% 71,067 10.6%
35 30.0-34.99 152,281 26.9% 148,853 25.0% 149,707 25.4% 150,997 25.5% 191,516 28.5% 195,715 29.4% 199,350 29.8%
40 35.0-39.99 233,981 41.4% 252,632 42 .4% 251,493 42.6% 251,493 42 5% 273,575 40.7% 264,961 39.8% 264,961 39.6%
45 40.0 - 44,99 91,430 16.2% 97,348 16.3% 98,222 16.6% 98,222 16.6% 95,761 14.2% 98,436 14.8% 97,491 14.6%
50 45.0 - 49.99 680 0.1% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
55 50.0 - 54.99 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
60 55.0-59.99 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
65 60.0 - 64.99 0 0.0% 0] 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
70 65.0 - 69.99 0 0.0% 0] 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
75 70.0-74.99 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Total 565,724 100.0% 586,302 100.0% 590,527 100.0% 591,817 100.0% 672,157 100.0% 666,237 100.0% 669,267 100.0%
Verify Total 565,724 596,302 590,527 591,817 672,157 666,237 669,267
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Appendix F
Daily Traffic Volumes

Prepared for WKE, Inc. Engineers and Planners
E KOA CORPORAT]ON Trdffic Study for SR-57/SR-60 Grand Avenue Confluence

PLAMNING & ENGINEERING



Table F- | - Average Daily Traffic Volumes

Year 2017

Average Daily Traffic

Index Link
Existing | ALT I | ALT 2 | ALT 3A
Arterial Links
Grand Ave SB north of SR-60 WB on/off Ramp 13,700 17,700 19,500 19,500
Grand Ave SB btwn SR-60 WB Off-Ramp and WB On-Ramp 13,300 20,300 20,300 20,300
Grand Ave SB btwn SR-60 WB On-Ramp & EB Slip Ramps 13,300 19,000 17,500 17,500
Grand Ave SB Btwn SR-60 EB Slip On-Ramp & EB Loop On-Ramp 12,900 17,500 17,500 17,500
Grand Ave SB btwn SR-60 EB Ramps and Golden Springs Rd 12,900 14,100 15,300 15,300
Grand Ave SB btwn Golden Springs Rd and Chardonay Dr. 12,000 13,200 13,700 13,700
Grand Ave NB north of SR-60 WB on/off Ramp 16,100 19,900 21,300 21,300
Grand Ave NB btwn SR-60 EB and WB Ramps 14,800 18,600 19,200 19,200
Grand Ave NB btwn Golden Springs Rd & SR-60 EB Ramps 14,700 17,700 18,000 18,000
Grand Ave NB btwn Golden Springs Rd and Chardonay Dr. 13,100 15,300 15,700 15,700
Golden Springs Rd EB btwn Grand Ave and Lavender Dr. 13,400 14,900 14,300 14,300
Golden Springs Rd EB btwn Grand Ave and Racquet Club Dr. 8,000 9,000 8,900 8,900
Golden Springs Rd WB btwn Grand Ave and Lavender Dr. 10,700 12,800 12,500 12,500
Golden Springs Rd WB btwn Grand Ave and Racquet Club Dr. 8,800 10,400 9,800 9,800
SR-57 Freeway Links
67 SR-57 NB south of Brea Canyon Rd On-Ramp 56,028 59,000 59,300 59,300
167/165 |SR-57 NB btwn Brea Canyon Rd On-Ramp & Diamond Bar Blvd On-Ramp 59,928 62,500 62,600 62,600
168/166/171 |SR-57 NB btwn Diamond Bar Blvd On-Ramp & Pathfinder Rd On-Ramp 64,400 65,000 65,100 65,100
7/132 SR-57 NB btwn Pathfinder Rd On-Ramp & SR-60 WB Off-Ramp 60,700 64,000 64,400 64,400
27 SR-57 NB btwn SR-60 WB Off-Ramp & SR-60 EB Merge 52,500 53,400 54,700 54,700
122 SR-57 NB btwn SR-60 EB Split & Temple Ave Off-Ramp 50,500 54,400 57,200 57,200
3 SR-57 SB btwn Temple Ave On-Ramp & SR-60 WB Merge 55,300 57,900 60,300 60,300
23 SR-57 SB btwn SR-60 WB Split & SR-57 SB On-Ramp from SR-60 EB 65,100 67,500 67,600 67,600
6 SR-57 SB btwn SR-57 On-Ramp from SR-60 EB & Pathfinder Rd Off-Ramp 58,800 63,100 63,300 63,300
66 SR-57 SB btwn Pathfinder Rd Off-Ramp & Diamond Bar Off-Ramp 74,646 77,400 76,200 76,200

Note: Freeway Ramp & Arterial ADT = 10 x Peak Hour; Freeway Mainline ADT = | 1.9 x Peak Hour

ADT volumes are based on the regional traffic model. Project alternatives are not sufficiently different to result in regional differences in ADT volumes.

Changes in link speeds were calculated at the local level based on a microsimulation model.

J\2011\B13048 COI-DB SR57SR60 PA ED\Analysis\Calculations\[2017_2037_ADT_Calculations_Sept201|_REV_Dec201 | xIs]2017 ADT




Table F - | - Average Daily Traffic Volumes (Cont'd)

Year 2017

Average Daily Traffic

Index Link
Existing ALT | ALT 2 ALT 3A
SR-60 Freeway Links

8 SR-60 EB west of Fullerton Rd On-Ramp 65,300 67,202 67,202 67,202
22/153  |SR-60 EB btwn Fullerton Rd Off-Ramp & On-Ramp 64,100 67,818 68,188 68,188
154/155 |SR-60 EB btwn Fullerton Rd On-Ramp & Nogales St Off-Ramp 67,000 71,500 71,676 71,676
156/157  |SR-60 EB btwn Nogales St Off-Ramp & On-Ramp 69,900 74,400 74,767 74,767
158/159 |SR-60 EB btwn Nogales St On-Ramp & Fairway Dr Off-Ramp 64,800 71,100 71,452 71,452
160/161  |SR-60 EB btwn Fairway Dr Off-Ramp & On-Ramp 60,900 67,900 68,227 68,227

162/163 |SR-60 EB btwn Fairway Dr On-Ramp & Brea Canyon Rd On-Ramp 65,900 72,500 74,725 74,725

9 SR-60 EB btwn Brea Canyon Rd On-Ramp & SR-57 SB Off-Ramp 67,000 78,500 80,538 80,538

10/150  |SR-60 EB btwn SR-57 SB Off-Ramp & SR-57 NB Merge 62,600 67,300 69,000 69,000
| SR-60 EB btwn SR-57 NB Merge & Grand Ave Off-Ramp 115,100 120,500 123,500 123,500
2 SR-60 EB btwn Grand Ave Off-Ramp & Grand Ave On-Ramp 107,900 112,100 116,100 116,100
146/148/134 |SR-60 EB btwn Grand Ave On-Ramp & SR-57 NB Split 116,500 122,600 127,600 127,600

15 SR-60 EB btwn SR-57 NB Split & Diamond Bar Blvd On-Ramp 60,000 64,600 63,800 63,800

57 SR-60 EB btwn Diamond Bar Blvd On-Ramp & Philips Ranch Rd Off-Ramp 69,700 73,400 75,400 75,400

16 SR-60 WB btwn Philips Ranch Rd On-Ramp & Diamond Bar Blvd On-Ramp 60,900 65,700 66,200 66,200

147/164  |SR-60 WB btwn Diamond Bar Blvd On-Ramp & SR-57 SB Merge 65,100 67,600 68,300 68,300
141 SR-60 WB btwn SR-57 SB Merge & Grand Ave Off-Ramp 109,500 118,000 121,300 121,300
4/143 SR-60 WB btwn Grand Ave Off-Ramp & Grand Ave On-Ramp 118,900 119,600 121,700 121,700

S/11 SR-60 WB btwn Grand Ave On-Ramp & SR-57 SB Split 53,700 57,400 59,900 59,900

12 SR-60 WB btwn SR-57 SB Split & Brea Canyon Rd Off-Ramp 59,800 63,800 65,500 65,500

SR-60 Ramp Links

SR-60 WB Loop On-Ramp at Grand Avenue 7,800 3,800 4,900 4,900

SR-60 WB Slip On-Ramp at Grand Avenue N/A 3,700 5,300 5,300

SR-60 WB Off Ramp at Grand Avenue 9,100 10,400 11,400 11,400

SR-60 EB Off Ramp at Grand Avenue 6,000 7,100 8,000 8,000

SR-60 EB Slip On Ramp at Grand Avenue 7,200 8,700 9,700 5,000

SR-60 EB Loop On Ramp at Grand Avenue N/A N/A N/A 4,800

Note: Freeway Ramp & Arterial ADT = 10 x Peak Hour; Freeway Mainline ADT = 11.9 x Peak Hour

ADT volumes are based on the regional traffic model. Project alternatives are not sufficiently different to result in regional differences in ADT volumes.

Changes in link speeds were calculated at the local level based on a microsimulation model.
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Table F -2 - Average Daily Traffic Volumes

Year 2037
Index Link Average Daily Traffic
Existing | ALT I | ALT 2 | ALT 3A
Arterial Links
Grand Ave SB north of SR-60 WB on/off Ramp 13,700 26,500 32,300 32,300
Grand Ave SB btwn SR-60 WB Off-Ramp and WB On-Ramp 13,300 35,800 35,800 35,800
Grand Ave SB btwn SR-60 WB On-Ramp & EB Slip On-Ramp 13,300 31,500 26,700 26,700
Grand Ave SB Btwn SR-60 EB Slip On-Ramp & EB Loop On-Ramp 13,300 26,700 18,100 26,700
Grand Ave SB btwn SR-60 EB Ramps and Golden Springs Rd 12,900 16,700 20,600 20,600
Grand Ave SB btwn Golden Springs Rd and Chardonay Dr. 12,000 16,000 17,500 17,500
Grand Ave NB north of SR-60 WB on/off Ramp 16,100 28,500 33,000 33,000
Grand Ave NB btwn SR-60 EB and WB Ramps 14,800 27,100 29,000 29,000
Grand Ave NB btwn Golden Springs Rd & SR-60 EB Ramps 14,700 24,300 25,400 25,400
Grand Ave NB btwn Golden Springs Rd and Chardonay Dr. 13,100 20,300 21,600 21,600
Golden Springs Rd EB btwn Grand Ave and Lavender Dr. 13,400 18,000 16,300 16,300
Golden Springs Rd EB btwn Grand Ave and Racquet Club Dr. 8,000 11,400 11,000 11,000
Golden Springs Rd WB btwn Grand Ave and Lavender Dr. 10,700 17,500 16,700 16,700
Golden Springs Rd WB btwn Grand Ave and Racquet Club Dr. 8,800 14,100 12,200 12,200
SR-57 Freeway Links

67 SR-57 NB south of Brea Canyon Rd On-Ramp 56,028 65,500 66,600 66,600
167/165 |SR-57 NB btwn Brea Canyon Rd On-Ramp & Diamond Bar Blvd On-Ramp 59,928 68,100 68,400 68,400
168/166/171 |SR-57 NB btwn Diamond Bar Blvd On-Ramp & Pathfinder Rd On-Ramp 64,400 66,300 66,600 66,600
7/132 SR-57 NB btwn Pathfinder Rd On-Ramp & SR-60 WB Off-Ramp 60,700 71,400 72,600 72,600
27 SR-57 NB btwn SR-60 WB Off-Ramp & SR-60 EB Merge 52,500 55,300 59,500 59,500
122 SR-57 NB btwn SR-60 EB Split & Temple Ave Off-Ramp 50,500 63,100 72,000 72,000
3 SR-57 SB btwn Temple Ave On-Ramp & SR-60 WB Merge 55,300 63,700 71,200 71,200
23 SR-57 SB btwn SR-60 WB Split & SR-57 SB On-Ramp from SR-60 EB 65,100 72,600 73,200 73,200
6 SR-57 SB btwn SR-57 On-Ramp from SR-60 EB & Pathfinder Rd Off-Ramp 58,800 72,600 73,200 73,200
66 SR-57 SB btwn Pathfinder Rd Off-Ramp & Diamond Bar Off-Ramp 74,646 83,600 79,700 79,700

Note: Freeway Ramp & Arterial ADT = 10 x Peak Hour; Freeway Mainline ADT = | 1.9 x Peak Hour

ADT volumes are based on the regional traffic model. Project alternatives are not sufficiently different to result in regional differences in ADT volumes.

Changes in link speeds were calculated at the local level based on a microsimulation model.
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Table F - 2 - Average Daily Traffic Volumes (Cont'd)

Year 2037
Index Link Average Daily Traffic
Existing ALT | ALT 2 ALT 3A
SR-60 Freeway Links
8 SR-60 EB west of Fullerton Rd On-Ramp 65,300 71,400 71,400 71,400
22/153  |SR-60 EB btwn Fullerton Rd Off-Ramp & On-Ramp 64,100 76,200 77,400 77,400
154/155 |SR-60 EB btwn Fullerton Rd On-Ramp & Nogales St Off-Ramp 67,000 81,500 82,100 82,100
156/157 |SR-60 EB btwn Nogales St Off-Ramp & On-Ramp 69,900 84,500 85,700 85,700
158/159 |SR-60 EB btwn Nogales St On-Ramp & Fairway Dr Off-Ramp 64,800 85,100 86,300 86,300
160/161  |SR-60 EB btwn Fairway Dr Off-Ramp & On-Ramp 60,900 83,300 84,500 84,500
162/163 |SR-60 EB btwn Fairway Dr On-Ramp & Brea Canyon Rd On-Ramp 65,900 87,200 94,400 94,400
9 SR-60 EB btwn Brea Canyon Rd On-Ramp & SR-57 SB Off-Ramp 67,000 104,100 110,700 110,700
10/150  |SR-60 EB btwn SR-57 SB Off-Ramp & SR-57 NB Merge 62,600 77,900 83,300 83,300
| SR-60 EB btwn SR-57 NB Merge & Grand Ave Off-Ramp 115,100 132,700 142,200 142,200
2 SR-60 EB btwn Grand Ave Off-Ramp & Grand Ave On-Ramp 107,900 121,400 134,500 134,500
146/148/134 |SR-60 EB btwn Grand Ave On-Ramp & SR-57 NB Split 116,500 136,300 152,300 152,300
15 SR-60 EB btwn SR-57 NB Split & Diamond Bar Blvd On-Ramp 60,000 74,700 72,300 72,300
57 SR-60 EB btwn Diamond Bar Blvd On-Ramp & Philips Ranch Rd Off-Ramp 69,700 81,500 88,100 88,100
16 SR-60 WB btwn Philips Ranch Rd On-Ramp & Diamond Bar Blvd On-Ramp 60,900 76,500 77,900 77,900
147/164  |SR-60 WB btwn Diamond Bar Blvd On-Ramp & SR-57 SB Merge 65,100 73,200 75,600 75,600
141 SR-60 WB btwn SR-57 SB Merge & Grand Ave Off-Ramp 109,500 136,900 147,600 147,600
4/143 SR-60 WB btwn Grand Ave Off-Ramp & Grand Ave On-Ramp 118,900 121,400 127,900 127,900
5/11 SR-60 WB btwn Grand Ave On-Ramp & SR-57 SB Split 53,700 65,500 73,800 73,800
12 SR-60 WB btwn SR-57 SB Split & Brea Canyon Rd Off-Ramp 59,800 72,600 77,900 77,900
SR-60 Ramp Links
SR-60 WB Loop On-Ramp at Grand Avenue 7,800 4,700 6,700 6,700
SR-60 WB Slip On-Ramp at Grand Avenue N/A 9,500 9,100 9,100
SR-60 WB Off Ramp at Grand Avenue 9,100 13,200 16,300 16,300
SR-60 EB Off Ramp at Grand Avenue 6,000 9,500 12,700 12,700
SR-60 EB Slip On Ramp at Grand Avenue 7,200 12,200 15,300 6,600
SR-60 EB Loop On Ramp at Grand Avenue N/A N/A N/A 8,700

Note: Freeway Ramp & Arterial ADT = 10 x Peak Hour; Freeway Mainline ADT = 11.9 x Peak Hour

ADT volumes are based on the regional traffic model. Project alternatives are not sufficiently different to result in regional differences in ADT volumes.

Changes in link speeds were calculated at the local level based on a microsimulation model.
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Appendix G
Trip Generation Information

Prepared for WKE, Inc. Engineers and Planners
E KOA CORPORAT]ON Trdffic Study for SR-57/SR-60 Grand Avenue Confluence

PLAMNING & ENGINEERING



5. Envivonmental Analysis

TRANSPORTATION AND TRAFFIC

Table 5.10-9
Project Trip Generation Estimates

Weekday Sunday
Without Game With Game With Game
Sunday Sunday
AM Peak Hour PM Peak Hour Game PM Arrival Game PM Departure ame Midday Arriva|Game PM Departure
(peak hour (peak hour (peak hour (peak hour (peak hour (peak hour
7-9AM 4- 6 PV, 4-6PM, 9- 11 PM) 12-2 PM) 4-6 PM)
Project Component Size Daily | In | Out | Total | In Out | Total | Daily | In Qut | Total | In | Out | Total | Daily | In | Out | Total | In | Out | Total
NFL Game [a]
Game Attendees 75,000 seats
(Assuming 75,000 seats sold/occupied for a game)
Breakdown by Travel
Mode:
season ticket/gen
admission passenger car
(65%) = 48,750  persons
club/VIP passenger
car (20%) = 15,000 persons
charter bus (10%) = 7,500 persons
shuttle to/from
Metrolink Station
(5%) = 3,750 persons
other/walk/bike (0%)
[b]= 0 persons
75,000 persons
Conversion to Number of Vehicles:
season tckt/gen adm
passenger car (3.0 AV0)
[c] = 16,250  vehicles - - - - - - - 132,500 8,125 | nom | 8,125 [ nom (12,188 | 12,188 | 32,500 |6,500| nom | 6,500 [nom| 9,750 | 9,750
club/VIP passenger
car (3.5AV0) [c] = 4,286  vehicles - - - - - - - 8,572 | 2,143 | nom | 2,143 |nom | 3,215 | 3,215 | 8,572 (1,714| nom | 1,714 |nom| 2,572 | 2,572
charter bus (40.0
AVO) [d] = 188  buses - - - - - - - 752 188 | nom | 188 |nom| 282 282 752 | 150 |{nom| 150 |[nom| 226 | 226
shuttle to/from Metrolink
Station (40.0 AVO) [e] = 94 shuttles - - - - - - - 752 94 94 188 | 141 | 141 282 752 | 75 | 75 | 150 [113| 113 | 226
Supplement to Industry Business Center EIR The Planning Center
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5. Envivonmental Analysis

TRANSPORTATION AND TRAFFIC

Table 5.10-9

Project Trip Generation Estimates

Weekday Sunday
Without Game With Game With Game
Sunday Sunday
AM Peak Hour PM Peak Hour Game PM Arrival Game PM Departure ame Midday Arriva|Game PM Departure
(peak hour (peak hour (peak hour (peak hour (peak hour (peak hour
7- 9 Am, 4- 6 PM) 4- 6 PM) 9- 11 PM) 12-2 PM) 4- 6 PM)
Project Component Size Daily | In | Out | Total | In Out | Total | Daily | In Qut | Total | In | Out | Total | Daily | In | Out | Total | In | Out | Total
Game Employees and
Team [a] 1,515  persons
game employee/team
passenger car (1.2
AV0) = 1,263  vehicles - - - - - - - 2526 | nom | nom | nom |nom| nom nom | 1,584 | nom [ nom| nom |nom| nom | nom
Football Game Total (A): - - - - - - - |45,102(10,550) 94 |10,644] 141 [15,826] 15,967 | 45,102 |8,439| 75 | 8,514 |113[12,661/12,774
Other Phase One Components
Stadium Team
Administrative Offices 45,000 sf 521 72 9 81 12 66 78 [f] [f] [f] [f] - - - [f] M| [ f 1M M [fl
25% daily, 15% AM/PM internal
trip/transit/TDM reduction: | -130 | -11 | -1 | -12 | -2 | -10 | -12 [f] [f [f] [f - - - [f [N/ /AN [f]
Sub-Total (Net Trips): | 391 61 8 69 | 10 56 66 [f] [f] Ifl Ifl - - - [f] fLm | Mm M| [fl
Stadium NFL Hall of
Fame 40,000 sf 418 | nom |nom | nom | nom | nom | nom [f] [f] [f] [f] - - - [f] M| m{m] M [f]
25% daily internal trip reduction: | -105 | nom | nom | nom | nom | nom | nom [f [ [f [f - - - [f 1M LMl M [
Subtotal (Net Trips): | 313 | nom |nom| nom | nom | nom | nom [fl Ifl [f] [fl - - - [fl If1 | [ I 1M [l [fl
Supplement to Industry Business Center EIR The Planning Center
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5. Envivonmental Analysis

TRANSPORTATION AND TRAFFIC

Table 5.10-9
Project Trip Generation Estimates
Weekday Sunday
Without Game With Game With Game
Sunday Sunday
AM Peak Hour PM Peak Hour Game PM Arrival Game PM Departure ame Midday Arriva|Game PM Departure
(peak hour (peak hour (peak hour (peak hour (peak hour (peak hour
7-9AM 4- 6 PV, 4-6PM, 9- 11 PM) 12-2 PM) 4-6 PM)
Project Component Size Daily | In | Out | Total | In Out | Total | Daily | In Qut | Total | In | Out | Total | Daily | In | Out | Total | In | Out | Total
Stadium Retail/Team
Store 30,000 sf 1288 19 | 12 | 31 | 54 59 113 [f] [f] [f] [f] - [f] M| [ f 1M M [fl
25% daily, 15% AM/PM internal trip reduction: | -322 | -3 2| 5] -8 -9 -17 [fl [ [fl [f] [f] M\ m M| M [f
10% daily/AM, 26% PM pass-by reduction: | -97 | -2 | -1 | -3 |-12| -13 | =25 | [ molmlm| - molmlmlmlmlm| m
Subtotal (Net Trips): | 869 14 9 23 34 37 Il [fl Ifl [fl [fl Ifl If1 | Ifl M1 Il [fl
Stadium Restaurants
(lunch/dinner only) 30,000 sf 2,699 [ 23 1 24 | 151 | 74 225 [f] [f] [f] [f] - [f] M| [ f 1M M [fl
25% daily, 15% AM/PM internal trip reduction: | 675 | -3 | 0 | -3 |-23| -11 | 34 | [f molm| M - - mlmlmlmm|ml| m
10% daily/AM, 43% PM pass-by reduction: | -202 | -2 0 2 | -85 | -27 | -8 [f] [f [f] [ - - [f] M1 m M| LM M [f
Subtotal (Net Trips): | 1,822 18 | 1 | 19 | 73 | 36 | 109 | [f] mlm/|m/l- mlmlim|]milm|m,]|m
Stadium Banquet Facilities [g] 20,000 sf 680 | nom |nom | nom | nom | nom | nom Ifl [fl [fl [f] - [fl Ifl | [l If1 1M Il [fl
NFL Team Training Facilities
and Offices 115,000 sf 1,331 | nom |nom| nom | nom | nom | nom [fl [fl [l [fl - [fl Ifl | [l M| [ [fl
25% daily, 15% AM/PM internal
trip/transit/TDM reduction: | -333 | nom |nom | nom | nom | nom | nom [f] [f] [f] [f] - - - [f] [fl 1 [ /RNl [f]
Subtotal (Net Trips): | 998 | nom |nom| nom | nom | nom | nom [fl Ifl [f] [fl [fl If1 | [ M 1M [l [fl
Practice Fields 4 fields nom | nom [nom | nom |nom | nom | nom Ifl [fl Ifl Ifl - [fl If1 | [fl Ifl 1] [fl [fl
Medical Office 100,000 sf 3,613 | 196 | 52 | 248 | 100 | 272 | 372 | 3,613 | [f] [f] [f] - [f] M | [ 1] M [f]
Supplement to Industry Business Center EIR The Planning Center
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5. Envivonmental Analysis

TRANSPORTATION AND TRAFFIC

Table 5.10-9
Project Trip Generation Estimates
Weekday Sunday
Without Game With Game With Game
Sunday Sunday
AM Peak Hour PM Peak Hour Game PM Arrival Game PM Departure ame Midday Arriva|Game PM Departure
(peak hour (peak hour (peak hour (peak hour (peak hour (peak hour
7-9AM 4- 6 PV, 4-6PM, 9- 11 PM) 12-2 PM) 4-6 PM)
Project Component Size Daily | In | Out | Total | In Out | Total | Daily | In Qut | Total | In | Out | Total | Daily | In | Out | Total | In | Out | Total
25% daily, 15% AM/PM internal
trip/transit/TOM reduction: | -903 | -29 | -8 | -37 | -15 | -41 -56 | -903 | [f] [f] [f - - - [f] iR/ /AN [f]
Sub-Total (Net Trips): | 2,710 | 167 | 44 | 211 [ 85 | 231 | 316 |20 [ | [ | M | - - - molmilm|milim|m]| m
Retail [h] 400,000 sf 16,722 220 | 140 | 360 | 750 | 813 | 1,563 | 3,344 [ 150 | 163 | 313 | - - - 2,093 [ 123 | 127 | 250 | 87 | 148 | 235
25% daily, 15% AM/PM/Sun.midday/Sun. PM
internal trip reduction: |-4,181| -33 | -21 | -54 |-113| -122 | -235 | -836 | -23 -24 -47 - - - -523 | -18 | -19 | -37 [-13| -22 -35
10% daily/AM, 26% PM, 30% Sun. midday,28% Sun. PM
pass-by reduction: |-1,254 | -19 | -12 | -31 [-166 | -180 | -346 | -251 | -33 | -36 | -69 - - - -157 [ -32 | -32 | -64 [-21] -35 | -56
Subtotal (Net Trips): |11,287| 168 | 107 | 275 | 471 | 511 982 | 2,257 | 94 103 | 197 - - - 1,413 | 73 | 76 | 149 |53 | 91 144
Restaurants (lunch/dinner
only) 45,000  sf 4048 | 34 | 2 | 36 |226 | 111 | 337 | 810 | [f] i m | - - - 649 | [ | 1| M || [ Ifl
25% daily, 15% AM/PM internal trip reduction: |-1,012| -5 0 -5 | -34 | -17 | -81 | 203 | [f] [f] [f - - - e\ MMM M [f
10% daily/AM, 43% PM pass-by reduction: | -304 | -3 | 0 | -3 |[-83| 40 | -123 | -61 | 1 | [ | /M | - - - 49 \lmwlmlmlmlm !l m
Subtotal (Net Trips): | 2,732 | 26 2 28 | 109 | 54 163 | 546 [f] [f] [f] - - - 438 | [fl | 1| M [ f| [ [f]
Restaurants
(breakfast/lunch/dinner) 5000 SF 636 | 30 |28 | 58 | 34 | 21 55 | 127 | [f] i M| - - - wlmlm|m|n| n i
25% daily, 15% AM/PM internal trip reduction: | -159 -5 -4 -9 -5 -3 -8 -32 ik [l [ - - - -33 | M o\ M Jiik
10% daily/AM, 43% PM pass-by reduction: | -48 -3 2 | -5 |-12]| -8 -20 -10 [f [f [f - - - -10 | [ i | A L[] [ [f
Subtotal (Net Trips): | 420 | 22 | 22| 44 [ 17 | 10 27 85 Ifl Ifl m| - - - 89 | M |m| (M| M| Ifl
Other Phase One Components Gross Trip
Total (B): |31,956| 594 | 244 | 838 |[1,327| 1,416 | 2,743 | 7,894 | 150 | 163 | 313 | - - - 2,874 [ 123 | 127 | 250 | 87 | 148 | 235
Supplement to Industry Business Center EIR The Planning Center
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5. Envivonmental Analysis

TRANSPORTATION AND TRAFFIC

Table 5.10-9
Project Trip Generation Estimates
Weekday Sunday
Without Game With Game With Game
Sunday Sunday
AM Peak Hour PM Peak Hour Game PM Arrival Game PM Departure ame Midday Arriva|Game PM Departure
(peak hour (peak hour (peak hour (peak hour (peak hour (peak hour
7- 9 AM| 4-6PM 4- 6 PM] 9- 11 PM) 12-2 PM) 4-6PM)
Project Component Size Daily | In | Out | Total | In Out | Total | Daily | In Qut | Total | In | Out | Total | Daily | In | Out | Total | In | Out | Total
Other Phase One Components Net Trip Total (C): |22,231| 476 | 193 | 669 | 799 | 935 | 1,734 5,598 | 94 103 | 197 - - - 1,940 | 73 | 76 | 149 | 53 | 91 144
PHASE ONE GROSS TRIP GENERATION (A + B) 31,956 594 | 244 | 838 |1,327| 1,416 | 2,743 | 52,996 |10,700| 257 [10,957| 141 15,826 | 15,967 | 47,976 |8,562| 202 | 8,764 | 200 |12,809|13,009
PHASE ONE NET TRIP GENERATION (A + C) 22,231| 476 | 193 | 669 | 799 | 935 | 1,734 | 50,700 (10,644 197 |10,841| 141 |15,826| 15,967 | 47,042 8,512| 151 | 8,663 | 166 |12,752|12,918
Phase Two Components
Retail [h] 433,000 sf 17,606 | 230 | 147 | 377 [ 791 | 856 | 1,647 | 3,521 | 158 | 171 | 329 | - - - 2,196 | 132 | 138 | 270 [124| 130 | 254
25% daily, 15% AM/PM/Sun.midday/Sun. PM internal
trip reduction: |-4,402 | -35 |-22 | -57 |-119| -128 | -247 | -880 | -24 | -26 | -50 | - - - -549 | -20 | -21 | 41 |-19] -20 | -39
10% daily/AM, 26% PM, 30% Sun. midday,28% Sun. PM
pass-by reduction: |-1,320 | -20 | -13 | -33 [-175| -189 | -364 | -264 | -35 | -38 | -73 | - - - -165 | -34 | -35 | -69 |-29| -31 | -60
Subtotal (Net Trips): | 11,884 | 175 | 112 | 287 | 497 | 539 | 1,036 | 2,377 | 99 107 | 206 - - - 1,482 | 78 | 82 | 160 [ 76 | 79 155
Restaurants (lunch/dinner
only) 97,000 sf 8725 | 75 4 | 79 | 487 | 240 | 727 | 1,745 | [f] [f] [f] - - - 1,400 | [f] | [f] f 1M M [l
25% daily, 15% AM/PM internal trip reduction: |-2,181| -11 | -1 | -12 | -73 | -36 | -109 | 436 | 1 | 111 | [ | - - - S50\ mlmomlmlom|om
10% daily/AM, 43% PM pass-by reduction: | -654 -6 0 -6 [-178] -88 | -266 | -131 [l [ Jiik - - - -105 | A1 | [f] M 1M M Jiil
Sub-Total (Net Trips): | 5,890 | 58 3 61 | 236 | 116 352 | 1,178 [fl Ifl [f] - - - 945 If1 | [l If1 1 m| [l Ifl
Supplement to Industry Business Center EIR The Planning Center
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5. Envivonmental Analysis

TRANSPORTATION AND TRAFFIC

Table 5.10-9
Project Trip Generation Estimates
Weekday Sunday
Without Game With Game With Game
Sunday Sunday
AM Peak Hour PM Peak Hour Game PM Arrival Game PM Departure ame Midday Arriva|Game PM Departure
(peak hour (peak hour (peak hour (peak hour (peak hour (peak hour
7-9AM 4- 6 PV, 4-6PM, 9- 11 PM) 12-2 PM) 4-6 PM)
Project Component Size Daily | In | Out | Total | In Out | Total | Daily | In Qut | Total | In | Out | Total | Daily | In | Out | Total | In | Out | Total
Restaurants
(breakfast/lunch/dinner) 15,000 sf 1907 | 90 | 83 | 173 [ 100 | 64 164 | 381 [f] [f] [f] - - - 396 | [f] | [fl f 1M M [f]
25% daily, 15% AM/PM internal trip reduction: | -477 | -14 | -12/| -26 | -15 | -10 | -25 -95 [f] [f] [f] - - - 99 |\ MmooV M [fl
10% daily/AM, 43% PM pass-by reduction: | -143 -8 -7 | <15 | -37 | -23 -60 -29 [fl Jiik [fl - - - -30 M| [ M 1M [ Jiik
Subtotal (Net Trips): | 1,287 [ 68 | 64 | 132 | 48 | 31 79 | 257 | ] Ifl m | - - - 267 [\ M| 0 |@] M Ifl
Live Theater 5000 seats |3,850 | 40 | 10 | 50 | 342 | 108 | 450 | [f] [fl [ m | - - - mlmlmlmlmn|m il
25% daily, 15% AM/PM internal trip reduction: | -963 -6 -2 -8 [ -51 ] -16 -67 Jiil Jiik [l [fl - - - [fl M| [ M 1M [ [l
Subtotal (Net Trips): | 2,887 | 34 8 42 | 291 92 383 [fl [fl [fl [fl - - - [f] If1 | [fl If1 1] [fl Ifl
Movie Theater [h] 1,200 seats 2112 11 1 12 33 51 84 422 7 10 17 - - - 444 32 | 26 | 58 (30| 24 54
25% daily, 15% AM/PM/Sun.midday/Sun. PM internal
trip reduction: | -528 -2 0 -2 -5 -8 -13 | -106 -1 -2 -3 - - - -111 ] -5 | 4 9 |-5] 4 -9
Subtotal (Net Trips): | 1,584 | 9 1 10 | 28 43 n 316 6 8 14 - - - 333 | 27 | 22| 49 |25 | 20 45
General Office 1,490,000 sf 10,679 | 1,433 | 195 | 1,628 [ 297 | 1,451 | 1,748 | 10,679 [f] i m | - - - mlmlmlmm]| M [l
25% daily, 15% AM/PM internal
trip/transit/TDM reduction: |-2,670 | -215 | -29 | -244 | -45 | -218 | -263 |-2670| [ | 4 | 4 | - - - mlmlmlmlml m | m
Sub-Total (Net Trips): | 8,009 | 1,218 | 166 | 1,384 | 252 | 1,233 | 1,485 | 8,009 | [f] [f] [f] - - - [f] M| M |M M [f]
Phase Two Components Gross Trip Total (D): |44,879| 1,879 | 440 | 2,319 (2,050| 2,770 | 4,820 | 16,748 | 165 | 181 346 - - - 4,436 | 164 | 164 | 328 (154 | 154 | 308
Phase Two Components Net Trip Total (E): | 31,541| 1,562 | 354 | 1,916 |1,352| 2,054 | 3,406 | 12,137 | 105 | 115 | 220 - - - 3,027 | 105 | 104 | 209 [101| 99 200
Supplement to Industry Business Center EIR The Planning Center
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5. Envivonmental Analysis

TRANSPORTATION AND TRAFFIC

Table 5.10-9
Project Trip Generation Estimates
Weekday Sunday
Without Game With Game With Game
Sunday Sunday
AM Peak Hour PM Peak Hour Game PM Arrival Game PM Departure ame Midday Arriva|Game PM Departure
(peak hour (peak hour (peak hour (peak hour (peak hour (peak hour
7-9AM 4- 6 PV, 4-6PM, 9- 11 PM) 12-2 PM) 4-6 PM)
Project Component Size Daily | In | Out | Total | In Out | Total | Daily | In Qut | Total | In | Out | Total | Daily | In | Out | Total | In | Out | Total

BUILDOUT GROSS TRIP GENERATION (A + B + D) | 76,835 2,473 | 684 | 3,157 |3,377| 4,186 | 7,563 | 69,744 (10,865 438 |11,303| 141 {15,826 | 15,967 | 2,412 (8,726 366 | 9,092 354 (12,963|13,317

BUILDOUT NET TRIP GENERATION (A + C+ E) 53,772 2,038 | 547 | 2,585 |2,151| 2,989 | 5,140 | 62,837 |10,749| 312 [11,061( 141 15,826 | 15,967 | 50,069 |8,617| 255 | 8,872 | 267 |12,851(13,118
Total Net Project Trips from 2004 EIR Traffic

Impact Study: |67,993 | 4,460 |1,086| 5,546 |2,362| 4,965 | 7,327 | 67,993 | 2,362 | 4,965 | 7,327 | - - - - - - - - - -

Project as Now Proposed minus 2004 EIR Traffic Impact
Study: J-14,221{-2,422 | -539 |-2,961| -211 | -1,976 | -2,187 | -5,156 | 8,387 |-4,653| 3,734 | -

[a] The NFL's football season occurs over a six-month period (August through January), with a typical year involving two pre-season home games, eight regular season home games, and up to two post-season home games.
Most games will be played on Sunday afternoon with an occasional game played on a Saturday afternoon. Up to two games a year may be played on a weeknight, and one or two games may be played on a Sunday night.
Weeknight games would typically start at 6:00 PM, and end at 9:30 PM. Sunday afternoon games would typically start between 12:00 and 2:00 PM, and end between 3:30 PM and 5:30 PM. Super Bowl games, if any,
would occur periodically. The seating capacity could be expanded to 80,000 seats to accommodate Super Bowl games. Except for the limited use on weekdays (not more than two games/large events a year),

[b] As a conservative measure, all game ticket-holders are presumed to arrive/depart in a vehicle that would add vehicle trips to the project trip generation (i.e., no persons are assumed to walk/bike/use non-motorized mode of
transportation).

Supplement to Industry Business Center EIR The Planning Center
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Appendix H
HOYV Data
Truck Survey

Prepared for WKE, Inc. Engineers and Planners
E KOA CORPORAT]ON Trdffic Study for SR-57/SR-60 Grand Avenue Confluence
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Freeway HOV Percentage

Location Time Period | Mainline HOV Total HOV Percentage
0,
EB SR-60 at Grand Ave AM 8569 402 8971 4.48%
PM 9415 1851 11266 16.43%
0,
WB SR-60 at Grand Ave AM 10105 1790 11895 15.05%
PM 9615 1269 10884 11.66%

Source: Mainline count data "grand ave @ sr 60 sr 57 northbound traffic.xIs"
Source: Mainline count data "grand ave @ sr 60 sr 57 southbound traffic.xIs"




1 120 West LaVeta Avenue, Suite 660

F KOA CORPORATION Orange, CA 92868
{ PLANNING & ENGINEERING ©714.573.0317 :714.573.9534
www.koacorporation.com

April 24, 2009

Mr. Wei Koo

Principal Engineer

WHKE, Inc., Engineers and Planners
400 N. Tustin Avenue, Suite 285
Santa Ana, CA 92705-3813

Subject: SR-60 Truck Delay and Traffic Analysis Technical Memorandum
Dear Mr. Koo:

This memorandum presents the results of a Truck and Traffic Delay Analysis for State Route 60 (SR-60)
from approximately Hacienda Boulevard to SR-71, and State Route 57 (SR-57) from Lambert Road to
Temple Avenue. The analysis presents the volume of large trailer trucks and container cargo trucks
observed to use SR-60 and SR-57, as well as an estimate of the total peak period delay experienced by
trucks and all users. Data for this letter was obtained from:

® Truck traffic count taken at the Grand Avenue overcrossing for KOA Corporation on April 16,
2009

® Speed/delay studies conducted by KOA, April 17-22, 2009

* Data from the Caltrans/UC Berkeley PEMS database for the week of April 20-24, 2009.

The truck traffic count indicated that 1,466 trailer/truck combinations including the type used for
overseas shipping passed beneath the Grand Avenue overcrossing eastbound from 3 PM to 6 PM. 2,238

trailer/truck and container/truck combinations also passed beneath the Grand Avenue overcrossing
westbound between 6 AM and 9 AM.

The speed and delay study for SR-60 indicated that delay related to congestion resulted in a loss of up
to 14.3 minutes per vehicle in the eastbound PM peak period, based upon travel time loss from
Hacienda Boulevard to the SR-71 Freeway. On SR-57 the delay was 17.5 minutes per vehicle based
upon travel time loss from Lambert Road to Grand Avenue. The delay assumes a free flow speed of 60
mph during non-congested conditions. Hacienda Boulevard was identified as the most likely far (west)
end of the queue of vehicles moving toward the 57/60 confluence on SR-60. Traffic was queued further
west, but this was attributed to capacity reductions between 1-605 and 7th Avenue.

LOS ANGELES OAKLAND ONTARIO ORANGE COUNTY SAN DIEGO



| 120 West LaVeta Avenue, Suite 660

E KOA CORPORATION Orange, CA 92868

PLANNING & ENGINEERING t714.573.0317 £.714.573.9534
www.koacorporation.com

Based upon the volume of trucks and the delay study results, eastbound trailer trucks and container
trucks are experiencing about 160 hours of total delay per day on SR-60 and 50 hours of delay per day
on SR-57 in the PM peak hours on these freeway segments.

In the AM peak hours, westbound trailer trucks and container trucks are experiencing about 100 hours
of total delay per day on SR-60 and 30 hours of delay per day on SR-57, based upon the volume of
trucks and the delay study results for these freeway segments.

The hourly volumes for all traffic on SR-60 and SR-57 was obtained from various monitoring stations
and averaged using the PEMS data base. The equivalent eastbound hourly volume during the PM peak
period was found to be 5,900 vehicles per hour on SR-60 and 5,100 vehicles per hour northbound on
SR-57. The delay to all vehicles on both corridors is approximately 5,000 hours per day.

During the AM peak, total hourly volume was found to be about 6,900 vehicles per hour westbound on
SR-60 and 4,100 vehicles per hour southbound on SR-57 between 6 AM and 9 AM approaching the
confluence. The delay to all vehicles on these corridors is therefore approximately 2,000 hours per day.

The 60/57/Grand confluence project is expected to greatly reduce delays on both SR-60 and SR-57
approaching the confluence during the AM and PM peak hours. It is presumed that all delays noted will
be reduced by approximately 70% upon completion of the proposed project.

Attached Figure | shows the study area, including location and direction of truck volume surveys and
PEMS count stations.  Tables showing the results of the speed/delay study and the truck counts are
also attached. The delay calculation is shown on the truck count tables. The delays presented in this
letter are considered to be representative of conditions for the week of the study. Traffic conditions
during other weeks could vary from the results shown by 15-20%.

Please contact me if you have any questions or comments regarding the analysis.
Sincerely,

Rock Miller, P.E.
Principal,
KOA Corporation

Jcities\Industry\JA65 14 57-60 Grand PSR\Report-Truck Study 20090\Sr-60 Truck Delay Tech Memo 04 709.doc
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Southbound AM

Total Volume:

4100 per hour

560 trucks/3 hours

Peak Hour Average Delay:
3.6 min/vehicle

Total Delay:

30 hours/day for all trucks
700 hours/day for all vehicles
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p/a

Westbound AM

Total Volume:

6900 per hour

1700 trucks/3 hours
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4/24/2009

SR-60 Truck Volume and Delay Survey, Westbound AM Peak Period '

SR-60 WB

TRAILER & CONTAINER
TRUCK VOLUMES & DELAY

Time Period Truck Minutes of Total Minutes
Beginning Volume of Delay of Delay
6:00 AM 143 2.0 286
6:15 AM 152 2.0 304
6:30 AM 128 2.0 256
6:45 AM 132 2.0 264
7:00 AM 141 5.0 705
7:15 AM 121 5.0 605
7:30 AM 119 5.0 595
7:45 AM 137 5.0 685
8:00 AM 140 5.0 700
8:15 AM 158 5.0 790
8:30 AM 144 2.0 288
8:45 AM 166 2.0 332

Total 1700 5,810
Total Hours 100

Note I: Survey Location: Grand Avenue Overpass at SR-60

SR-60 Truck Volume and Delay Survey, Eastbound PM Peak Period '

SR-60 EB TRAILER & CONTAINER
TRUCK VOLUMES & DELAY
Time Period Truck Minutes of Total Minutes

Beginning Volume of Delay of Delay
3:00 PM 115 20 230
3:15PM 15 20 230
3:30 PM 127 5.0 635
3:45 PM 100 5.0 500
4:00 PM 87 10.0 870
4:15 PM 95 10.0 950
4:30 PM 926 14.3 1373
4:45 PM 92 14.3 1316
5:00 PM 70 14.3 1001
5:15 PM 56 14.3 801
5:30 PM 66 10.0 660
5:45 PM 8l 10.0 810

Total 1,100 9,375
Total Hours 160

Note [: Survey Location: Grand Avenue Overpass at SR-60

KOA Corporation



4/24/2009

SR-57 Truck Volume and Delay Survey, Southbound AM Peak Period :

SR-57 SB

AM Peak Period

TRAILER & CONTAINER

TRUCK VOLUMES & DELAY

Time Period Truck Minutes of Total Minutes
Beginning Volume of Delay of Delay
6:00 AM 48 2.0 96
6:15 AM 51 2.0 102
6:30 AM 43 2.0 86
6:45 AM 44 2.0 88
7:00 AM 47 5.0 235
7:15 AM 40 5.0 200
7:30 AM 40 5.0 200
7:45 AM 46 5.0 230
8:00 AM 47 5.0 235
8:15 AM 53 50 265
8:30 AM 48 20 96
8:45 AM 55 20 110

Total 560 1,943
Total Hours 30

Note I: Survey Location: Grand Avenue Overpass at SR-60

SR-57 Truck Volume and Delay Survey, Northbound PM Peak Period 1

SR-57 NB

PM Peak Period

TRAILER & CONTAINER

TRUCK VOLUMES & DELAY

Time Period Truck Minutes of Total Minutes
Beginning Yolume of Delay of Delay
3:00 PM 38 20 76
3:15 PM 38 20 76
3:30 PM 42 5.0 210
3:45 PM 33 5.0 165
4:00 PM 29 10.0 290
4:15 PM 32 10.0 320
4:30 PM 32 14.3 458
4:45 PM 31 14.3 443
5:00 PM 23 14.3 329
5:15 PM 19 14.3 272
5:30 PM 22 10.0 220
5:45 PM 27 10.0 270

Total 370 3,129
Total Hours 50

Note |: Survey Location: Grand Avenue Overpass at SR-60

KOA Corporation



SR-60 Total Yolume and Delay Survey, Westbound AM Peak Period :

SR-60 WB

AM Peak Period

TOTAL VEHICLES
VOLUME & DELAY

Time Period Total Minutes of Total Minutes
Beginning Volume of Delay of Delay
6:00 AM 6,900 2.0 13,800
7:00 AM 6,800 5.0 34,000
8:00 AM 6,400 5.0 32,000

Total 20,100 79,800
Total Hours 1,330

Note |: Survey Location: SR-60 at Philiips Ranch Road

SR-60 Total Volume and Delay Survey, Eastbound PM Peak Period !

SR-60 EB

PM Peak Period

TOTAL VEHICLES
VOLUME & DELAY

Time Period Total Minutes of Total Minutes
Beginning Yolume of Delay of Delay
3:00 PM 5,400 5.0 27,000
4:00 PM 5,800 10.0 58,000
5:00 PM 5,900 14.3 84,370

Total 17,100 169,370
Total Hours 2,800

Note |: Survey Location: SR-60 at Brea Canyon Road

KOA Corporation



4/24/2009

SR-57 Total Yolume and Delay Survey, Southbound AM Peak Period '

SR-57 SB AM Peak Period
TOTAL VEHICLES
VOLUME & DELAY
Time Period Total Minutes of Total Minutes
Beginning Volume of Delay of Delay
6:00 AM 4,100 2.0 8,200
7:00 AM 3,500 5.0 17,500
8:00 AM 3,550 5.0 17,750
Total 11,150 43,450
Total Hours 700

Note |: Survey Location: SR-57 at Sunset Crossing

SR-57 Total Yolume and Delay Survey, Northbound PM Peak Period :

SR-57 NB

PM Peak Period

TOTAL VEHICLES
VOLUME & DELAY

Time Period Total Minutes of Total Minutes
Beginning Yolume of Delay of Delay
3:00 PM 5,100 5.0 25,500
4:00 PM 4,900 10.0 49,000
5:00 PM 4,500 14.3 64,350

Total 14,500 138,850
Total Hours 2,300

Note |: Survey Location: SR-57 at Pathfinder Road

KOA Corporation



Truck Percentages

Link (Arterials)

Grand Ave SB north of SR-60 WB on/off Ramp

10%

Grand Ave SB btwn SR-60 WB Off-Ramp and WB On-Ramp

10%

Grand Ave SB btwn SR-60 WB On-Ramp & EB Ramps

10%

Grand Ave SB Btwn SR-60 EB On-Ramp & EB Loop On-Ramp

10%

Grand Ave SB btwn SR-60 EB Ramps and Golden Springs Rd

2%

Grand Ave SB btwn Golden Springs Rd and Chardonay Dr.

2%

Grand Ave NB north of SR-60 WB on/off Ramp

10%

Grand Ave NB btwn SR-60 EB and WB Ramps

10%

Grand Ave NB btwn Golden Springs Rd & SR-60 EB Ramps

2%

Grand Ave NB btwn Golden Springs Rd and Chardonay Dr-.

2%

Golden Springs Rd EB btwn Grand Ave and Lavender Dr.

2%

Golden Springs Rd EB btwn Grand Ave and Racquet Club Dr.

2%

Golden Springs Rd WB btwn Grand Ave and Lavender Dr.

2%

Golden Springs Rd WB btwn Grand Ave and Racquet Club Dr.

2%

KOA Corporation




Truck Percentages

Link (Freeways)
SR-57 NB south of Brea Canyon Rd On-Ramp 2.4%
SR-57 NB btwn Brea Canyon Rd On-Ramp & Diamond Bar Blvd On-Ramp 2.4%
SR-57 NB btwn Diamond Bar Blvd On-Ramp & Pathfinder Rd On-Ramp 2.4%
SR-57 NB btwn Pathfinder Rd On-Ramp & SR-60 WB Off-Ramp 2.4%
SR-57 NB btwn SR-60 WB Off-Ramp & SR-60 EB Merge 2.4%
SR-57 NB btwn SR-60 EB Split & Temple Ave Off-Ramp 8%
SR-57 SB btwn Temple Ave On-Ramp & SR-60 WB Merge 4.6%
SR-57 SB btwn SR-60 WB Split & SR-57 SB On-Ramp from SR-60 EB 4.6%
SR-57 SB btwn SR-57 On-Ramp from SR-60 EB & Pathfinder Rd Off-Ramp 8.5%
SR-57 SB btwn Pathfinder Rd Off-Ramp & Diamond Bar Off-Ramp 8.5%
SR-60 EB west of Fullerton Rd On-Ramp 6.2%
SR-60 EB btwn Fullerton Rd Off-Ramp & On-Ramp 6.2%
SR-60 EB btwn Fullerton Rd On-Ramp & Nogales St Off-Ramp 6.2%
SR-60 EB btwn Nogales St Off-Ramp & On-Ramp 6.2%
SR-60 EB btwn Nogales St On-Ramp & Fairway Dr Off-Ramp 6.2%
SR-60 EB btwn Fairway Dr Off-Ramp & On-Ramp 6.2%
SR-60 EB btwn Fairway Dr On-Ramp & Brea Canyon Rd On-Ramp 6.2%
SR-60 EB btwn Brea Canyon Rd On-Ramp & SR-57 SB Off-Ramp 6.2%

KOA Corporation




SR-60 EB btwn SR-57 SB Off-Ramp & SR-57 NB Merge

6.2%

SR-60 EB btwn SR-57 NB Merge & Grand Ave Off-Ramp 5.2%
SR-60 EB btwn Grand Ave Off-Ramp & Grand Ave On-Ramp 5.2%
SR-60 EB btwn Grand Ave On-Ramp & SR-57 NB Split 5.2%
SR-60 EB btwn SR-57 NB Split & Diamond Bar Blvd On-Ramp 5.2%
SR-60 EB btwn Diamond Bar Blvd On-Ramp & Philips Ranch Rd Off-Ramp 5.2%
SR-60 WB btwn Philips Ranch Rd On-Ramp & Diamond Bar Blvd On- 8.2%
Ramp

SR-60 WB btwn Diamond Bar Blvd On-Ramp & SR-57 SB Merge 8.2%
SR-60 WB btwn SR-57 SB Merge & Grand Ave Off-Ramp 8%
SR-60 WB btwn Grand Ave Off-Ramp & Grand Ave On-Ramp 8%
SR-60 WB btwn Grand Ave On-Ramp & SR-57 SB Split 8%
SR-60 WB btwn SR-57 SB Split & Brea Canyon Rd Off-Ramp 8%
SR-60 WB Loop On-Ramp at Grand Avenue 8%
SR-60 WB Slip On-Ramp at Grand Avenue 8%
SR-60 WB Off Ramp at Grand Avenue 8%
SR-60 EB Off Ramp at Grand Avenue 5.2%
SR-60 EB On Ramp at Grand Avenue 5.2%
SR-60 EB Loop On Ramp at Grand Avenue 5.2%

KOA Corporation




Appendix |
Level of Service Guidelines

Prepared for WKE, Inc. Engineers and Planners
E KOA CORPORAT]ON Trdffic Study for SR-57/SR-60 Grand Avenue Confluence
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D. Travel Forecasting (Transportation Modeling)

The local or regional traffic model should reflect the most current land use and planned
improvements (i.e., where programming or funding is secured). When a general plan build-
out model is not available, the closest forecast model year to build-out should be used. If a
traffic model is not available, historical growth rates and current trends can be used to
project future traffic volumes. The TIS should clearly describe any changes made in the
model to accommodate the analysis of a proposed project.

V. TRAFFIC IMPACT ANALYSIS METHODOLOGIES

Typically, the traffic analysis methodologies for the facility types indicated below are used by
Caltrans and will be accepted without prior consultation. When a State highway has saturated
flows, the use of a micro-simulation model is encouraged for the analysis (please note however,
the micro-simulation model must be calibrated and validated for reliable results). Other analysis
methods may be accepted, however, consultation between the lead agency, Caltrans and those
preparing the TIS is recommended to agree on the data necessary for the analysis.

A. Freeway Segments — Highway Capacity Manual (HCM)*, operational analysis

B. Weaving Areas — Caltrans Highway Design Manual (HDM)

C. Ramps and Ramp Junctions — HCM*, operational analysis or Caltrans HDM, Caltrans Ramp
Metering Guidelines (most recent edition)

. Multi-Lane Highways — HCM*, operational analysis
Two-lane Highways — HCM*, operational analysis
Signalized Intersections® — HCM*, Highway Capacity Software**, operational analysis,
TRAFFIXTM**, Synchro**, see footnote 8

G. Unsignalized Intersections —- HCM*, operational analysis, Caltrans Traffic Manual for signal

warrants if a signal is being considered

Transit — HCM*, operational analysis

Pedestrians - HCM*

Bicycles - HCM*

Caltrans Criteria/Warrants — Caltrans Traffic Manual (stop signs, traffic signals, freeway

lighting, conventional highway lighting, school crossings)

mm O
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L. Channelization — Caltrans guidelines for Reconstruction of Intersections, August 1985,
Ichiro Fukutome

*The most current edition of the Highway Capacity Manual, Transportation Research Board,
National Research Council, should be used.

**NOTE: Caltrans does not officially advocate the use of any special software. However,
consistency with the HCM is advocated in most but not all cases. The Caltrans local
development review units utilize the software mentioned above. If different software or
analytical techniques are used for the TIS then consultation between the lead agency, Caltrans
and those preparing the TIS is recommended. Results that are significantly different than those
produced with the analytical techniques above should be challenged.

¥ The procedures in the Highway Capacity Manual "do not explicitly address operations of closely spaced signalized
intersections. Under such conditions, several unique characteristics must be considered, including spill-back potential
from the downstream intersection to the upstream intersection, effects of downstream queues on upstream saturation
flow rate, and unusual platoon dispersion or compression between intersections. An example of such closely spaced
operations is signalized ramp terminals at urban interchanges. Queue interactions between closely spaced intersections
may seriously distort the procedures in" the HCM.



MEASURES OF EFFECTIVENESS BY FACILITY TYPE
[_TYPE OF FACILITY ]| MEASURE OF EFFECTIVENESS (MOE) |

Basic Freeway Segments Density (pc/mi/In)
Ramps Density (pc/mi/In)
Ramp Terminals Delay (sec/veh)
Multi-Lane Highways Density (pc/mi/In)
Two-Lane Highways Percent-Time-Following

Average Travel Speed (mi/hr)
Signalized Intersections Control Delay per Vehicle (sec/veh)
Unsignalized Intersections Average Control Delay per Vehicle (sec/veh)
Urban Streets Average Travel Speed (mi/hr)

Measures of effectiveness for level of service definitions located in the
most recent version of the Highway Capacity Manual, Transportation
Research Board, National Research Council.



Transition between LOS "C" and LOS "D" Criteria

(Reference Highway Capacity Manual)

BASIC FREEWAY SEGMENTS @ 65 mi/hr

Maximum
Density
(pc¢/mi/ln)

Minimum
Speed
(mph)

Maximum
v/e

Maximum
Service
Flow Rate

pc/hr/In)

SIGNALIZED INTERSECTIONS and RAMP TERMINALS

Control Delay
per Vehicle
(sec/veh)

Sillcli=-Helk- 1l

MULTI-LANE HIGHWAYS @ 55 mi/hr

Maximum
Density
(pc¢/mi/ln)

Minimum
Speed
(mph)

Maximum

Maximum
Service
Flow Rate
(pc/hr/In)

Dotted line represents the transition between LOS "C" and LOS "D"



TWO-LANE HIGHWAYS

Percent Average Travel Speed
Time-Spent-Following mi/hr

URBAN STREETS

1| o | m [ v
Range of FFS

mEmee Dotted line represents the transition between LOS "C" and LOS "D"



CITY OF DIAMOND BAR — TIA GUIDELINES

Recommended Daily Roadway Capacity Values

Maximum Average Daily Volumes by Level of Service
Type of Roadwa
ypeof Y 4 B c D E
6 Lanes Divided 33,900 39,400 45,000 50,600 56,300
4 Lanes Divided 22,500 26,300 30,000 33,800 37,500
4 Lanes 15,000 17,500 20,000 22,500 25,000
Undivided
2 Lanes 7,500 8,800 10,000 11,300 12,500
Undivided
Local Residential 1,900 2,200 2,500 2,800 3,100
Road

Level of Service Definitions: The level of service of a signalized intersection is based on the
sum of the volume-to-capacity ratio (V/C) of the critical intersection movements combined
with the clearance interval, resulting in an ICU value. ICU ranges of values are then related
to specific level of service (“LOS™) definitions. The relationship of the ICU values to LOS
and the City’s definitions of level of service are:



CITY OF DIAMOND BAR — TIA GUIDELINES

LOS ICU Values

0.00 - 0.60
0.61-0.70

0.71 - 0.80

0.81-0.90

0.91 - 1.00

H im0 W >

101+

The following interpretations of level of service have been provided:

Level of Service A - A condition of free flow with low traffic density, where no
vehicle waits longer than one signal cycle.

Level of Service B - A stable flow of traffic where only on a rare occasion do drivers
wait through more than one signal cycle.

Level of Service C - Still in the zone of stable flow, but intermittently drivers must
wait through more than one signal cycle and backups may develop behind left turning
vehicles.

Level of Service D - Approaching instability, drivers are restricted in their freedom
to change lanes, and delays for approaching vehicles may be substantial during peak
hours.

Level of Service E - Traffic volumes are near or at the capacity of the arterial, and
long queues of vehicles may create lengthy delays especially for left turning vehicles.

Level of Service I - Congested condition or forced traffic flow, where queued
backups from locations downstream restrict or prevent movement of vehicles out of
the approach, creating a storage area during part of all of the peak hour.
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CITY OF DIAMOND BAR - TIA GUIDELINES

5. Criteria for Determining Significant Ympacts: The Los Angeles County CMP
(their TIA requirements) uses two (2%) of capacity as the Project impact threshold of
significance. The City of Diamond Bar has adopted this threshold for use in its TIA reports.
For signalized intersections where the ICU analysis is used, a significant traffic impact is
indicated if a 0.02 or greater ICU impact is caused by the Project and the intersection is
found to operate at an unacceptable level (LOS “E” and “F” or LOS “F” at a CMP location).
This same 2% threshold can also be translated to the other analysis methodologies that may
be required to be included in the TIA report. As stated earlier however, it must be
acknowledged that even if a Project is below an environmental significance level, this does
not preclude the City from requiring Fair Share contributions toward impacts locations.

6. Mitigations and Improvements: After performing the analysis shown above,
appropriate Mitigations to offset Project related impacts must be identified and
detailed. These could include;

a.
b.
C.

Recommended changes in roadway segments.

Recommended changes in intersection design.

Recommended engineering design measures to accommodate the assigned
travel demand, i.e. analyses of signalization, implementation of signal
coordination, etc.

Fair Share contributions toward long range (“ultimate™) improvements at
intersection and/or street segment locations.

Identification of alternative transportation improvements that would provide
the necessary benefits to offset the identified impacts.

Development of regional tr