HCM Signalized Intersection Capacity Analysis

7. Davis Street & SB I-880 Ramps 05/24/2018
Ao AN S

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations +4+4 44 ooy if

Traffic Volume (vph) 0 552 1146 357 241 415

Future Volume (vph) 0 552 1146 357 241 415

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.1 5.1 4.7 4.7

Lane Util. Factor 0.91 095 100 097 091

Frt 100 100 085 093 085

Flt Protected 1.00 1.00 1.00 097 1.00

Satd. Flow (prot) 5085 3539 1583 3277 1441

Flt Permitted 1.00 1.00 1.00 097 1.00

Satd. Flow (perm) 5085 3539 1583 3277 1441

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 0 600 1246 388 262 451

RTOR Reduction (vph) 0 0 0 115 25 25

Lane Group Flow (vph) 0 600 1246 273 458 205

Turn Type NA NA  Perm Prot  Perm

Protected Phases 2 6 4

Permitted Phases 6 4

Actuated Green, G (s) 810 810 81.0 242 242

Effective Green, g (s) 810 810 81.0 242 242

Actuated g/C Ratio 070 070 070  0.21 0.21

Clearance Time (s) 5.1 5.1 5.1 4.7 4.7

Vehicle Extension (s) 3.5 3.5 3.5 4.0 4.0

Lane Grp Cap (vph) 3581 2492 1114 689 303

v/s Ratio Prot 0.12 ¢0.35 0.14

v/s Ratio Perm 0.17 c0.14

v/c Ratio 017 050 025 066 068

Uniform Delay, d1 5.7 7.8 6.1 417 418

Progression Factor 1.00 136  4.79 1.00 1.00

Incremental Delay, d2 0.1 0.6 0.5 2.7 6.4

Delay (s) 58 112 296 443 482

Level of Service A B C D D

Approach Delay (s) 5.8 15.5 45.6

Approach LOS A B D

Intersection Summary

HCM 2000 Control Delay 20.8 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 115.0 Sum of lost time (s) 9.8

Intersection Capacity Utilization 57.0% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Existing AM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

1: Alvarado Street & Davis Street 05/24/2018
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L 'S L 'S % 4 if % 4 if
Traffic Volume (vph) 58 1165 35 105 988 79 113 61 203 130 43 33
Future Volume (vph) 58 1165 35 105 988 79 113 61 203 130 43 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 5.1 4.2 5.1 4.7 4.7 4.7 4.7 4.7 4.7
Lane Util. Factor 1.00 095 1.00 095 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00  1.00 1.00 099 100 100 08 100 100 085
Flt Protected 095 1.00 095 1.00 095 100 100 095 100 1.00
Satd. Flow (prot) 1770 3524 1770 3500 1770 1863 1583 1770 1863 1583
Flt Permitted 095 1.00 095 1.00 073 100 1.00 0.71 1.00  1.00
Satd. Flow (perm) 1770 3524 1770 3500 1353 1863 1583 1330 1863 1583
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 63 1266 38 114 1074 86 123 66 221 141 47 36
RTOR Reduction (vph) 0 2 0 0 5 0 0 0 123 0 0 30
Lane Group Flow (vph) 63 1302 0 114 1155 0 123 66 98 141 47 6
Turn Type Prot NA Prot NA Perm NA Perm Perm NA  Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 6.0 481 107 528 132 132 132 132 132 132
Effective Green, g (s) 6.0 4841 107  52.8 132 132 132 132 132 132
Actuated g/C Ratio 0.07 056 012  0.61 015 015 015 015 015 0.5
Clearance Time (s) 4.2 51 4.2 5.1 4.7 4.7 4.7 4.7 4.7 4.7
Vehicle Extension (s) 1.0 3.0 1.0 3.0 1.0 1.0 1.0 1.5 1.5 1.5
Lane Grp Cap (vph) 123 1970 220 2148 207 285 242 204 285 242
v/s Ratio Prot 0.04 037 c0.06  0.33 0.04 0.03
v/s Ratio Perm 0.09 0.06 c0.11 0.00
v/c Ratio 0.51 0.66 052  0.54 059 023 041 069 016  0.02
Uniform Delay, d1 386 132 35.2 9.6 339 319 329 345 36 309
Progression Factor 1.00  1.00 1.00  1.00 1.00 100 100 1.00 1.00 1.00
Incremental Delay, d2 15 1.8 0.9 1.0 3.0 0.2 0.4 7.9 0.1 0.0
Delay (s) 40.1 15.0 36.1 10.5 369 321 333 424 317 309
Level of Service D B D B D C C D C C
Approach Delay (s) 16.2 12.8 34.2 38.3
Approach LOS B B C D
Intersection Summary
HCM 2000 Control Delay 18.6 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 86.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 65.2% ICU Level of Service C
Analysis Period (min) 15
¢ Critical Lane Group
Existing PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

2: San Leandro Boulevard & Davis Street 05/24/2018
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ™M ol b o b T M i
Traffic Volume (vph) 513 826 160 113 592 145 231 510 120 197 460 369
Future Volume (vph) 513 826 160 113 592 145 231 510 120 197 460 369
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 4.6 4.6 4.2 4.6 4.6 4.2 49 3.5 49 49
Lane Util. Factor 097 095 100 097 095 100 097 095 097 09  1.00
Frt 100 100 08 100 100 08 100 097 1.00 1.00 085
Flt Protected 095 100 100 095 100 100 095 1.00 095 100 1.00
Satd. Flow (prot) 3433 3539 1583 3433 3539 1583 3433 3438 3433 3539 1583
Flt Permitted 095 100 100 095 100 100 095 1.00 095 100 1.00
Satd. Flow (perm) 3433 3539 1583 3433 3539 1583 3433 3438 3433 3539 1583
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 558 898 174 123 643 158 251 554 130 214 500 401
RTOR Reduction (vph) 0 0 58 0 0 103 0 20 0 0 0 224
Lane Group Flow (vph) 558 898 116 123 643 55 251 664 0 214 500 177
Turn Type Prot NA  Perm Prot NA  Perm Prot NA Prot NA  Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 4
Actuated Green, G (s) 262 476 476 120 334 334 123 251 121 242 242
Effective Green, g (s) 262 476 476 120 334 334 123 251 12.1 242 242
Actuated g/C Ratio 023 042 042 0.11 029 029 0.11 0.22 0.11 0.21 0.21
Clearance Time (s) 4.2 4.6 4.6 4.2 4.6 4.6 4.2 4.9 3.5 4.9 4.9
Vehicle Extension (s) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Lane Grp Cap (vph) 788 1477 660 361 1036 463 370 756 364 751 336
v/s Ratio Prot c0.16  c0.25 004 0.8 c0.07 ¢0.19 006 0.14
v/s Ratio Perm 0.07 0.03 0.11
v/c Ratio 0.71 0.61 018 034 062 012 068 088 059 067 053
Uniform Delay, d1 404 259 209 473 348 295 489 430 486 412 3938
Progression Factor 100 100 100 100 100 100 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 24 1.9 0.6 0.2 2.8 0.5 39 109 1.6 1.7 0.7
Delay (s) 428 218 215 475 376 300 528 539 50.1 429 405
Level of Service D C C D D C D D D D D
Approach Delay (s) 322 37.6 53.6 434
Approach LOS C D D D
Intersection Summary
HCM 2000 Control Delay 40.4 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 114.0 Sum of lost time (s) 17.9
Intersection Capacity Utilization 75.3% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
Existing PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

3: E. 14th Street & Davis Street/Callan Avenue 05/24/2018
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI © if L 'S L 'S L 'S

Traffic Volume (vph) 68 496 203 36 292 60 204 493 50 47 475 31

Future Volume (vph) 68 496 203 36 292 60 204 493 50 47 475 31

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.2 4.2 4.2 4.2 4.2 4.2 4.6 4.2 4.6

Lane Util. Factor 1.00 095 1.00 1.00 095 1.00 095 1.00 095

Frt 100 100 08 100 097 1.00 099 1.00 099

Flt Protected 095 100 100 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1770 3539 1583 1770 3449 1770 3491 1770 3506

Flt Permitted 043 100 100 028 1.00 095 1.00 095 1.00

Satd. Flow (perm) 797 3539 1583 525 3449 1770 3491 1770 3506

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 74 539 221 39 317 65 222 536 54 51 516 34

RTOR Reduction (vph) 0 0 144 0 23 0 0 7 0 0 5 0

Lane Group Flow (vph) 74 539 77 39 359 0 222 583 0 51 545 0

Turn Type Perm NA Perm Perm NA Prot NA Prot NA

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 4 8

Actuated Green, G (s) 208 208 208 208 208 15.8 461 5.1 35.4

Effective Green, g (s) 208 208 208 208 208 15.8 461 5.1 35.4

Actuated g/C Ratio 024 024 024 024 024 019 054 006 042

Clearance Time (s) 4.2 4.2 4.2 4.2 4.2 4.2 4.6 4.2 4.6

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 195 866 387 128 843 329 1893 106 1460

v/s Ratio Prot c0.15 0.10 c0.13 017 0.03 ¢0.16

v/s Ratio Perm 0.09 005 0.07

v/c Ratio 038 062 020 030 043 067  0.31 048  0.37

Uniform Delay, d1 267 286 255 262 @ 27.1 322 107 387 171

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.14 0.83 1.00 1.00

Incremental Delay, d2 1.2 1.4 0.3 1.3 0.3 5.1 0.4 3.4 0.7

Delay (s) 280 300 258 275 274 41.7 9.3 42.1 17.9

Level of Service C C C C C D A D B

Approach Delay (s) 28.7 274 18.1 19.9

Approach LOS C C B B

Intersection Summary

HCM 2000 Control Delay 23.3 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 85.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 56.8% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Existing PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

4: Estudillo Avenue & E. 14th Street 05/24/2018
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % T % T L 'S L 'S

Traffic Volume (vph) 88 140 33 145 137 133 39 532 99 139 489 89

Future Volume (vph) 88 140 33 145 137 133 39 532 99 139 489 89

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.6 4.6 4.6 4.6

Lane Util. Factor 1.00  1.00 1.00  1.00 1.00 095 1.00 095

Frt 1.00 097 1.00 093 1.00 098 1.00 098

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1770 1809 1770 1725 1770 3456 1770 3457

Flt Permitted 027 1.00 050  1.00 040  1.00 038 1.00

Satd. Flow (perm) 505 1809 922 1725 754 3456 705 3457

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 96 152 36 158 149 145 42 578 108 151 532 97

RTOR Reduction (vph) 0 11 0 0 47 0 0 13 0 0 13 0

Lane Group Flow (vph) 96 177 0 158 247 0 42 673 0 151 616 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 8 4 6 2

Permitted Phases 8 4 6 2

Actuated Green, G (s) 173 173 173 173 59.1 59.1 59.1 59.1

Effective Green, g (s) 173 173 173 173 59.1 59.1 59.1 59.1

Actuated g/C Ratio 020 020 020 020 0.70  0.70 070  0.70

Clearance Time (s) 4.0 4.0 4.0 4.0 4.6 4.6 4.6 4.6

Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 102 368 187 351 524 2402 490 2403

v/s Ratio Prot 0.10 0.14 0.19 0.18

v/s Ratio Perm c0.19 0.17 0.06 c0.21

v/c Ratio 094 048 084 070 008 028 0.31 0.26

Uniform Delay, d1 333 299 326 315 4.2 4.9 5.0 4.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.27 0.19

Incremental Delay, d2 69.5 0.4 26.9 5.2 0.3 0.3 1.6 0.2

Delay (s) 1028 302 595  36.6 45 5.2 2.9 1.2

Level of Service F C E D A A A A

Approach Delay (s) 54.8 44.6 5.1 15

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 18.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 85.0 Sum of lost time (s) 8.6

Intersection Capacity Utilization 64.2% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Existing PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

5: Davis Street & Preda Street 05/24/2018
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations L 'S L 'S & &

Traffic Volume (vph) 107 1219 62 25 1108 58 46 19 9 62 10 72

Future Volume (vph) 107 1219 62 25 1108 58 46 19 9 62 10 72

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.2 4.6 4.2 4.6 4.2 4.2

Lane Util. Factor 1.00 095 1.00 095 1.00 1.00

Frt 1.00 099 1.00 099 0.98 0.93

Flt Protected 095 1.00 095 1.00 0.97 0.98

Satd. Flow (prot) 1770 3514 1770 3513 1777 1700

Flt Permitted 095 1.00 095 1.00 0.62 0.84

Satd. Flow (perm) 1770 3514 1770 3513 1130 1454

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 116 1325 67 27 1204 63 50 21 10 67 11 78

RTOR Reduction (vph) 0 2 0 0 2 0 0 6 0 0 47 0

Lane Group Flow (vph) 116 1390 0 27 1265 0 0 75 0 0 109 0

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 109 7141 42 644 1.7 1.7

Effective Green, g (s) 109 7141 42 644 1.7 1.7

Actuated g/C Ratio 0.11 0.71 0.04 0.64 0.12 0.12

Clearance Time (s) 4.2 4.6 4.2 4.6 4.2 4.2

Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0

Lane Grp Cap (vph) 192 2498 74 2262 132 170

v/s Ratio Prot c0.07  c0.40 0.02 0.36

v/s Ratio Perm 0.07 c0.08

v/c Ratio 060 0.6 036  0.56 0.57 0.64

Uniform Delay, d1 425 6.9 46.6 9.9 41.8 422

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.6 0.9 1.1 1.0 3.3 6.1

Delay (s) 46.1 7.8 47.7 109 45.1 48.2

Level of Service D A D B D D

Approach Delay (s) 10.8 1.7 451 48.2

Approach LOS B B D D

Intersection Summary

HCM 2000 Control Delay 14.0 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 59.7% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Existing PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

6: NB I-880 Ramps & Davis Street 05/24/2018
— Ny ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4 if +4 W if

Traffic Volume (vph) 986 529 0 893 673 486

Future Volume (vph) 986 529 0 893 673 486

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 4.0 5.1 4.5 4.5

Lane Util. Factor 095 1.00 095 097 091

Frt 1.00 085 1.00 098 085

Flt Protected 1.00  1.00 1.00 09  1.00

Satd. Flow (prot) 3539 1583 3539 3387 1441

Flt Permitted 1.00  1.00 1.00 09  1.00

Satd. Flow (perm) 3539 1583 3539 3387 1441

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 1072 575 0 971 732 528

RTOR Reduction (vph) 0 0 0 0 16 20

Lane Group Flow (vph) 1072 575 0 971 848 376

Turn Type NA  Free NA Prot  Perm

Protected Phases 2 6 4

Permitted Phases Free 4

Actuated Green, G (s) 75.3  130.0 753 451 45.1

Effective Green, g (s) 75.3 1300 75.3 451 451

Actuated g/C Ratio 058  1.00 058 035 035

Clearance Time (s) 5.1 5.1 4.5 4.5

Vehicle Extension (s) 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 2049 1583 2049 1175 499

v/s Ratio Prot c0.30 027 025

v/s Ratio Perm 0.36 c0.26

v/c Ratio 052  0.36 047 072 075

Uniform Delay, d1 16.5 0.0 159 370 375

Progression Factor 1.45 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.9 0.6 0.8 2.4 6.8

Delay (s) 249 0.6 16.7 394 443

Level of Service C A B D D

Approach Delay (s) 16.4 16.7  40.9

Approach LOS B B D

Intersection Summary

HCM 2000 Control Delay 244 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 9.6

Intersection Capacity Utilization 59.5% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Existing PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

7. Davis Street & SB I-880 Ramps 05/24/2018
Ao AN S

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations +4+4 44 ooy if

Traffic Volume (vph) 0 1155 1173 382 344 555

Future Volume (vph) 0 1155 1173 382 344 555

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.1 4.0 4.7 4.7

Lane Util. Factor 0.91 095 100 097 091

Frt 100 100 085 093 085

Flt Protected 1.00 1.00 1.00 097 1.00

Satd. Flow (prot) 5085 3539 1583 3285 1441

Flt Permitted 1.00 1.00 1.00 097 1.00

Satd. Flow (perm) 5085 3539 1583 3285 1441

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 0 1255 1275 415 374 603

RTOR Reduction (vph) 0 0 0 0 23 23

Lane Group Flow (vph) 0 1255 1275 415 640 291

Turn Type NA NA  Free Prot  Perm

Protected Phases 2 6 4

Permitted Phases Free 4

Actuated Green, G (s) 85.1 85.1 1300  35.1 35.1

Effective Green, g (s) 85.1 85.1 1300 351 35.1

Actuated g/C Ratio 065 065 100 027 027

Clearance Time (s) 5.1 5.1 4.7 4.7

Vehicle Extension (s) 3.5 3.5 4.0 4.0

Lane Grp Cap (vph) 3328 2316 1583 886 389

v/s Ratio Prot 025 ¢0.36 0.19

v/s Ratio Perm 0.26 c0.20

v/c Ratio 038 055 026 072 075

Uniform Delay, d1 103 121 00 430 434

Progression Factor 1.00 1.14 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.8 0.4 3.1 8.2

Delay (s) 106  14.6 04 462 516

Level of Service B B A D D

Approach Delay (s) 10.6 1.1 47.9

Approach LOS B B D

Intersection Summary

HCM 2000 Control Delay 20.1 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 9.8

Intersection Capacity Utilization 63.5% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Existing PM Synchro 9 Report
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QUEUE LENGTH CALCULATIONS



Queues

1: Alvarado Street & Davis Street 05/24/2018
A T2 N B S

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 58 812 151 1081 113 73 177 82 65 32

v/c Ratio 047 038 0.71 046 070 032 0.51 0.51 029 0.1

Control Delay 442 224 569 93 607 400 110 486  39.1 0.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 442 224 569 93 607 400 110 486 391 0.7

Queue Length 50th (ft) 35 193 89 147 66 41 0 47 36 0

Queue Length 95th (ft) m73 328 145 256 116 77 55 88 70 0

Internal Link Dist (ft) 1291 665 428 445

Turn Bay Length (ft) 100 100 110 110

Base Capacity (vph) 201 2118 368 2370 438 613 640 435 613 602

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 029 038 041 046 026 012 028 019  0.11 0.05

Intersection Summary

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

Existing AM Synchro 9 Report
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Queues

2: San Leandro Boulevard & Davis Street 05/24/2018
Ay ¢ At ML S

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR
Lane Group Flow (vph) 347 493 113 123 635 203 291 640 83 338 323
v/c Ratio 080 059 025 034 083 041 075 043 023 025 042
Control Delay 62.7 407 97 502 523 86 619 257 488 264 74
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 62.7 407 97 502 523 86 619 257 488 264 74
Queue Length 50th (ft) 129 170 9 43 237 8 108 173 29 86 20
Queue Length 95th (ft) #190 201 49 74 274 63 154 260 54 143 100
Internal Link Dist (ft) 665 1400 573 503
Turn Bay Length (ft) 260 70 130 150 260 140 280
Base Capacity (vph) 451 1092 556 391 1024 592 421 1483 421 1338 4l
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 077 045 020 0.31 062 034 069 043 020 025 042
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
Existing AM Synchro 9 Report
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Queues

3: E. 14th Street & Davis Street/Callan Avenue 05/24/2018
SO T T2 N N

Lane Group EBL EBT EBR WBL WBT NBL NBT  SBL  SBT

Lane Group Flow (vph) 134 262 167 48 271 229 486 39 726

v/c Ratio 070 037 037 024 038 073 022 027 043

Control Delay 51.1 31.3 6.7 305 274 486 74 434 160

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 51.1 31.3 6.7 305 274 486 74 434 160

Queue Length 50th (ft) 71 68 0 23 61 102 52 21 119

Queue Length 95th (ft) 119 90 44 48 85 m192 107 52 208

Internal Link Dist (ft) 1400 680 320 348

Turn Bay Length (ft) 80 70 70 100 70

Base Capacity (vph) 262 959 551 268 955 358 2209 159 1699

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.51 027 030 018 028 064 022 025 043

Intersection Summary

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

Existing AM Synchro 9 Report
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Queues
4: Estudillo Avenue & E. 14th Street 05/24/2018

A
laneGrop  EBL EBT WBL WBT NBL NBT SBL SBT 0000000000

Lane Group Flow (vph) 42 129 234 387 41 528 117 590
v/c Ratio 051 029 08 078 008 023 021 0.26
Control Delay 492 263 540 322 7.8 6.3 4.7 3.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 492 263 540 322 7.8 6.3 4.7 3.1
Queue Length 50th (ft) 21 57 126 142 7 47 8 15
Queue Length 95th (ft) 51 91 188 218 25 91 27 43
Internal Link Dist (ft) 480 608 320 320
Turn Bay Length (ft) 80 120 60 80

Base Capacity (vph) 102 551 352 584 522 2327 562 2336
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 041 023 066 066 008 023 021 025

Existing AM Synchro 9 Report
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Queues
5: Davis Street & Preda Street 05/24/2018

b et
laneGrop  EBL EBT WBL WBT NeT ssT 0000000000000

Lane Group Flow (vph) 51 837 38 1193 136 260
v/c Ratio 038 038 031 056 062 081
Control Delay 490 110 570 95 432 474
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 490 110 570 95 432 474
Queue Length 50th (ft) 30 127 25 86 69 124
Queue Length 95th (ft) 65 224 mb5 143 118 191
Internal Link Dist (ft) 1704 1291 446 331
Turn Bay Length (ft) 150 150

Base Capacity (vph) 229 2207 229 2135 374 531
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 022 038 017 056 036 049

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

Existing AM Synchro 9 Report
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Queues
6: NB 1-880 Ramps & Davis Street 05/24/2018

— N TN
laneGrop  EBT EBR WeT NBL NSR

Lane Group Flow (vph) 525 292 1077 622 128
v/c Ratio 022 018 045 075 0.30
Control Delay 9.5 04 10.1 45.9 11.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 9.5 04 101 459 115
Queue Length 50th (ft) 48 0 178 219 17
Queue Length 95th (ft) 144 4 266 262 65
Internal Link Dist (ft) 828 292 1084

Turn Bay Length (ft) 200 100
Base Capacity (vph) 2389 1583 2339 1210 572
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 022 018 045 051 0.22

Existing AM Synchro 9 Report
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Queues
7: Davis Street & SB |-880 Ramps 05/24/2018

R T S N
laneGrop  EBT WBT WBR sBL s8R 0000

Lane Group Flow (vph) 600 1246 388 483 230
v/c Ratio 017 050 032 068 0.70
Control Delay 6.4 12.4 46 431 46.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 64 124 46 431 469
Queue Length 50th (ft) 47 227 42 160 151
Queue Length 95th (ft) 81 341 95 195 225
Internal Link Dist (ft) 49 828 432

Turn Bay Length (ft) 580 100

Base Capacity (vph) 3580 2492 1229 1451 648
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 017 050 032 033 035

Existing AM Synchro 9 Report
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Queues

1: Alvarado Street & Davis Street 05/25/2018
A T2 N B S

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 63 1304 114 1160 123 66 221 141 47 36
v/c Ratio 045 066 052 053 059 023 061 069 016  0.12
Control Delay 472 167 436 120 447 317 192 511 30.6 1.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 472 167 436 120 447 317 192 511 30.6 15
Queue Length 50th (ft) 33 241 59 176 63 32 37 73 22 0
Queue Length 95th (ft) 70 397 108 304 108 62 97 123 48 4
Internal Link Dist (ft) 1291 665 428 445

Turn Bay Length (ft) 100 100 110 110
Base Capacity (vph) 144 1974 219 2186 487 671 663 479 671 621
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 044 066 052 053 025 010 033 029 0.07 0.06

Intersection Summary

Existing Conditions PM Synchro 9 Report
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Queues

2: San Leandro Boulevard & Davis Street 05/25/2018
Ay ¢ At ML S

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR
Lane Group Flow (vph) 558 898 174 123 643 158 251 684 214 500 401
v/c Ratio 0.71 0.61 024 034 062 028 068 0.8 059 067 0.72
Control Delay 473 290 115 502 379 75 588 546 557 453 195
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 473 290 115 502 379 75 588 546 557 453 195
Queue Length 50th (ft) 196 265 33 43 212 6 93 247 78 177 75
Queue Length 95th (ft) #325 373 89 74 276 56 135 298 117 218 178
Internal Link Dist (ft) 665 1400 573 503

Turn Bay Length (ft) 260 70 130 150 260 140 280
Base Capacity (vph) 790 1478 719 391 1050 572 391 1052 421 1074 678
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 0.71 0.61 024  0.31 0.61 028 064 065 051 047 059

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

Existing Conditions PM Synchro 9 Report
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Queues

3: E. 14th Street & Davis Street/Callan Avenue 05/25/2018
SO T T2 N N

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL  SBT
Lane Group Flow (vph) 74 539 221 39 382 222 590 51 550
v/c Ratio 038 062 042 030 044 067 030 033 038
Control Delay 308 312 79 306 256 458 102 417 201
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 308 312 79 306 256 458 102 417 201
Queue Length 50th (ft) 33 135 13 17 83 109 63 26 102
Queue Length 95th (ft) 65 164 59 41 109 177 129 60 185
Internal Link Dist (ft) 1400 680 320 348
Turn Bay Length (ft) 80 70 70 100 70

Base Capacity (vph) 2711 1207 665 179 1196 453 1969 170 1464
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 027 045 033 022 032 049 030 030 0.38

Intersection Summary

Existing Conditions PM Synchro 9 Report
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Queues

4: Estudillo Avenue & E. 14th Street 05/25/2018
I W

Lane Group EBL EBT WBL WBT NBL NBT  SBL  SBT
Lane Group Flow (vph) 96 188 158 294 42 686 151 629
v/c Ratio 094 050 084 074 008 028 0.31 0.26
Control Delay 1079 309 664 359 6.2 5.6 34 1.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1079 309 664 359 6.2 5.6 3.4 1.3
Queue Length 50th (ft) 51 83 82 119 6 56 7 11
Queue Length 95th (ft) #120 129 138 181 22 110 12 13
Internal Link Dist (ft) 480 608 320 320
Turn Bay Length (ft) 80 120 60 80
Base Capacity (vph) 154 563 282 568 524 2414 489 2417
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 062 033 056 052 008 028 0.31 0.26
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
Existing Conditions PM Synchro 9 Report
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Queues
5: Davis Street & Preda Street 05/25/2018

b et
laneGrop  EBL EBT WBL WBT BT seT 0000000000000

Lane Group Flow (vph) 116 1392 27 1267 81 156
v/c Ratio 060 054 025 056 059 0.72
Control Delay 54.9 89 496 125 537 455
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 54.9 89 496 125 537 455
Queue Length 50th (ft) 72 205 17 213 45 64
Queue Length 95th (ft) 123 354 43 371 88 123
Internal Link Dist (ft) 1704 1291 446 331
Turn Bay Length (ft) 150 150

Base Capacity (vph) 297 2560 191 2265 364 498
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 039 054 014 056 022 0.31

Existing Conditions PM Synchro 9 Report
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Queues
6: NB 1-880 Ramps & Davis Street 05/25/2018

— N TN
laneGrop  EBT EBR WeT NBL NSR

Lane Group Flow (vph) 1072 575 971 864 396
v/c Ratio 052 036 047 073 0.76
Control Delay 274 1.2 18.3  39.0 437
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 274 12 183 390 437
Queue Length 50th (ft) 361 14 235 320 304
Queue Length 95th (ft) 485 38 370 327 371
Internal Link Dist (ft) 828 292 1084

Turn Bay Length (ft) 200 100
Base Capacity (vph) 2049 1583 2049 1782 768
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 052 036 047 048 052

Existing Conditions PM Synchro 9 Report
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Queues
7: Davis Street & SB |-880 Ramps 05/25/2018

R T S N
laneGrop  EBT WBT WBR sBL SR 0000

Lane Group Flow (vph) 1255 1275 415 663 314
v/c Ratio 038 055 026 073 0.76
Control Delay 11.6 16.2 04 452 507
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 116  16.2 04 452 507
Queue Length 50th (ft) 160 292 0 254 246
Queue Length 95th (ft) 249 427 0 278 321
Internal Link Dist (ft) 49 828 432

Turn Bay Length (ft) 580 100

Base Capacity (vph) 3327 2315 1583 1466 652
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 038 055 026 045 048

Existing Conditions PM Synchro 9 Report
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APPENDIX C — BASELINE CONDITIONS LOS AND QUEUE LENGTH CALCULATIONS

915 Antonio Street Transportation Impact Study - Appendix



LEVEL OF SERVICE (LOS) CALCULATIONS



HCM Signalized Intersection Capacity Analysis

1: Alvarado Street & Davis Street 09/18/2018
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L 'S L 'S % 4 if % 4 if
Traffic Volume (vph) 53 643 106 139 914 86 104 67 163 75 60 29
Future Volume (vph) 53 643 106 139 914 86 104 67 163 75 60 29
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 5.1 4.2 5.1 4.7 4.7 4.7 4.7 4.7 4.7
Lane Util. Factor 1.00 095 1.00 095 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 098 1.00 099 100 100 08 100 100 085
Flt Protected 095 1.00 095 1.00 095 100 100 095 100 1.00
Satd. Flow (prot) 1770 3464 1770 3494 1770 1863 1583 1770 1863 1583
Flt Permitted 095 1.00 095 1.00 0.71 1.00 1.00 0.71 1.00  1.00
Satd. Flow (perm) 1770 3464 1770 3494 1331 1863 1583 1322 1863 1583
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 58 699 115 151 993 93 113 73 177 82 65 32
RTOR Reduction (vph) 0 8 0 0 4 0 0 0 155 0 0 28
Lane Group Flow (vph) 58 806 0 151 1082 0 113 73 22 82 65 4
Turn Type Prot NA Prot NA Perm NA Perm Perm NA  Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 59 579 115 635 16 116 116 116 116 116
Effective Green, g (s) 59 579 115 635 116 116 116 116 116 116
Actuated g/C Ratio 006 0.6 012 067 012 012 012 012 012 0.12
Clearance Time (s) 4.2 51 4.2 5.1 4.7 4.7 4.7 4.7 4.7 4.7
Vehicle Extension (s) 1.0 3.0 1.0 3.0 1.0 1.0 1.0 1.5 1.5 1.5
Lane Grp Cap (vph) 109 2111 214 2335 162 227 193 161 227 193
v/s Ratio Prot 003 023 c0.09  ¢0.31 0.04 0.03
v/s Ratio Perm c0.08 0.01 0.06 0.00
v/c Ratio 053 0.8 0.71 0.46 070 032 0.11 0.51 029  0.02
Uniform Delay, d1 43.2 9.4 40.1 7.6 400  38.1 37.1 390 379 367
Progression Factor 078  2.05 1.00  1.00 1.00 100 100 1.00 1.00 1.00
Incremental Delay, d2 2.3 0.5 8.3 0.7 10.1 0.3 0.1 0.9 0.3 0.0
Delay (s) 362 198 48.5 8.2 50.1 384 372 400 382 367
Level of Service D B D A D D D D D D
Approach Delay (s) 20.9 13.1 415 38.7
Approach LOS C B D D
Intersection Summary
HCM 2000 Control Delay 21.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 95.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 55.4% ICU Level of Service B
Analysis Period (min) 15
¢ Critical Lane Group
Baseline Conditions AM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

2: San Leandro Boulevard & Davis Street 09/18/2018
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations M ol b T o b T - ™M i
Traffic Volume (vph) 319 454 106 114 584 187 273 515 78 76 311 297
Future Volume (vph) 319 454 106 114 584 187 273 515 78 76 31 297
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 5.1 5.1 4.2 5.1 5.1 4.2 49 3.5 5.4 5.4
Lane Util. Factor 097 095 100 097 095 100 097 095 097 09  1.00
Frt 100 100 08 100 100 08 100 098 1.00 1.00 085
Flt Protected 095 100 100 095 100 100 095 1.00 095 100 1.00
Satd. Flow (prot) 3433 3539 1583 3433 3539 1583 3433 3469 3433 3539 1583
Flt Permitted 095 100 100 095 100 100 095 1.00 095 100 1.00
Satd. Flow (perm) 3433 3539 1583 3433 3539 1583 3433 3469 3433 3539 1583
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 347 493 115 124 635 203 297 560 85 83 338 323
RTOR Reduction (vph) 0 0 74 0 0 149 0 9 0 0 0 171
Lane Group Flow (vph) 347 493 41 124 635 54 297 636 0 83 338 152
Turn Type Prot NA  Perm Prot NA  Perm Prot NA Prot NA  Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 4
Actuated Green, G (s) 145 265 265 120 240 240 129 484 94 437 437
Effective Green, g (s) 145 265 265 120 240 240 129 484 94 437 437
Actuated g/C Ratio 013 023 023 0.11 0.21 0.21 0.11 0.42 008 038 038
Clearance Time (s) 4.2 51 5.1 4.2 51 5.1 4.2 4.9 3.5 54 54
Vehicle Extension (s) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Lane Grp Cap (vph) 436 822 367 361 745 333 388 1472 283 1356 606
v/s Ratio Prot c0.10  0.14 0.04 ¢0.18 c0.09 ¢c0.18 002 0.10
v/s Ratio Perm 0.03 0.03 0.10
v/c Ratio 080 060 0.11 034 08 016 077 043 029 025 025
Uniform Delay, d1 483 390 345 473 433 368 491 23.1 492 240 240
Progression Factor 100 100 100 100 100 100 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 9.1 3.2 0.6 02 118 1.0 7.9 0.9 0.2 0.4 1.0
Delay (s) 574 422 351 476  55.1 378 570 240 494 244 250
Level of Service E D D D E D E C D C C
Approach Delay (s) 46.9 50.5 34.4 274
Approach LOS D D C C
Intersection Summary
HCM 2000 Control Delay 40.6 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 114.0 Sum of lost time (s) 18.9
Intersection Capacity Utilization 69.5% ICU Level of Service C
Analysis Period (min) 15
¢ Critical Lane Group
Baseline Conditions AM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

3: E. 14th Street & Davis Street/Callan Avenue 09/18/2018
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI © if L 'S L 'S L 'S

Traffic Volume (vph) 126 241 154 44 200 50 211 410 37 36 459 210

Future Volume (vph) 126 241 154 44 200 50 211 410 37 36 459 210

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.2 4.2 4.2 4.2 4.2 4.2 4.6 4.2 4.6

Lane Util. Factor 1.00 095 1.00 1.00 095 1.00 095 1.00 095

Frt 100 100 08 100 097 1.00 099 1.00 095

Flt Protected 095 100 100 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1770 3539 1583 1770 3433 1770 3496 1770 3373

Flt Permitted 052 100 100 053 1.00 095 1.00 095 1.00

Satd. Flow (perm) 971 3539 1583 993 3433 1770 3496 1770 3373

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 137 262 167 48 217 54 229 446 40 39 499 228

RTOR Reduction (vph) 0 0 133 0 26 0 0 6 0 0 51 0

Lane Group Flow (vph) 137 262 34 48 245 0 229 480 0 39 676 0

Turn Type Perm NA Perm Perm NA Prot NA Prot NA

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 4 8

Actuated Green, G (s) 182 182 182 182 182 15.7 541 47 431

Effective Green, g (s) 182 182 182 182 182 15.7 541 47 431

Actuated g/C Ratio 020 020 020 020 020 0.17  0.60 005 048

Clearance Time (s) 4.2 4.2 4.2 4.2 4.2 4.2 4.6 4.2 4.6

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 196 715 320 200 694 308 2101 92 1615

v/s Ratio Prot 0.07 0.07 c0.13 014 0.02 ¢0.20

v/s Ratio Perm c0.14 0.02 0.05

v/c Ratio 070 037  0.11 024 035 074 023 042 042

Uniform Delay, d1 334 309 293 301 30.8 35.2 8.3 413 153

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.01 0.75 1.00 1.00

Incremental Delay, d2 10.4 0.3 0.1 0.6 0.3 8.8 0.2 3.1 0.8

Delay (s) 437 313 294 307 311 44.5 6.5 445  16.1

Level of Service D C C C C D A D B

Approach Delay (s) 33.7 311 18.6 17.5

Approach LOS C C B B

Intersection Summary

HCM 2000 Control Delay 23.6 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 59.5% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Baseline Conditions AM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

4: Estudillo Avenue & E. 14th Street 09/18/2018
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % T % T L 'S L 'S

Traffic Volume (vph) 39 107 12 215 112 244 38 384 102 108 448 95

Future Volume (vph) 39 107 12 215 112 244 38 384 102 108 448 95

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.6 4.6 4.6 4.6

Lane Util. Factor 1.00  1.00 1.00  1.00 1.00 095 1.00 095

Frt 1.00 098 1.00 090 1.00 097 1.00 097

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1770 1835 1770 1671 1770 3428 1770 3447

Flt Permitted 018  1.00 063  1.00 042 1.00 045 1.00

Satd. Flow (perm) 343 1835 1182 1671 777 3428 836 3447

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 42 116 13 234 122 265 41 417 111 117 487 103

RTOR Reduction (vph) 0 B 0 0 93 0 0 23 0 0 18 0

Lane Group Flow (vph) 42 124 0 234 294 0 41 505 0 117 572 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 8 4 6 2

Permitted Phases 8 4 6 2

Actuated Green, G (s) 217 217 217 217 59.7 597 59.7  59.7

Effective Green, g (s) 217 217 217 217 59.7 597 59.7  59.7

Actuated g/C Ratio 024 024 024 024 066  0.66 066  0.66

Clearance Time (s) 4.0 4.0 4.0 4.0 4.6 4.6 4.6 4.6

Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 82 442 284 402 515 2273 554 2286

v/s Ratio Prot 0.07 0.18 0.15 c0.17

v/s Ratio Perm 0.12 c0.20 0.05 0.14

v/c Ratio 0.51 0.28 082 073 008 022 0.21 0.25

Uniform Delay, d1 296 278 323 315 54 6.0 5.9 6.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.50 0.45

Incremental Delay, d2 2.2 0.1 16.6 5.8 0.3 0.2 0.8 0.2

Delay (s) 318 279 489 373 5.7 6.2 3.8 3.0

Level of Service C C D D A A A A

Approach Delay (s) 28.9 41.7 6.2 3.1

Approach LOS C D A A

Intersection Summary

HCM 2000 Control Delay 17.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.6

Intersection Capacity Utilization 67.2% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Baseline Conditions AM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

5: Davis Street & Preda Street 09/18/2018
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations L 'S L 'S & &

Traffic Volume (vph) 47 683 89 35 1057 46 83 22 20 99 31 109

Future Volume (vph) 47 683 89 35 1057 46 83 22 20 99 31 109

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.2 4.6 4.2 4.6 4.2 4.2

Lane Util. Factor 1.00 095 1.00 095 1.00 1.00

Frt 1.00 098 1.00 099 0.98 0.94

Flt Protected 095 1.00 095 1.00 0.97 0.98

Satd. Flow (prot) 1770 3478 1770 3517 1764 1713

Flt Permitted 095 1.00 095 1.00 0.57 0.82

Satd. Flow (perm) 1770 3478 1770 3517 1048 1426

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 51 742 97 38 1149 50 90 24 22 108 34 118

RTOR Reduction (vph) 0 7 0 0 2 0 0 9 0 0 38 0

Lane Group Flow (vph) 51 832 0 38 1197 0 0 127 0 0 222 0

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 6.3 584 46  56.7 19.0 19.0

Effective Green, g (s) 6.3 584 46  56.7 19.0 19.0

Actuated g/C Ratio 0.07  0.61 005 0.60 0.20 0.20

Clearance Time (s) 4.2 4.6 4.2 4.6 4.2 4.2

Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0

Lane Grp Cap (vph) 117 2138 85 2099 209 285

v/s Ratio Prot c0.03 0.24 0.02 ¢0.34

v/s Ratio Perm 0.12 c0.16

v/c Ratio 044 039 045 057 0.61 0.78

Uniform Delay, d1 42.6 9.3 440 117 34.6 36.0

Progression Factor 1.00 1.00 1.24 0.62 1.00 1.00

Incremental Delay, d2 0.9 0.5 1.3 1.1 3.4 11.5

Delay (s) 43.6 9.8 55.7 8.4 38.0 47.5

Level of Service D A E A D D

Approach Delay (s) 1.7 9.8 38.0 47.5

Approach LOS B A D D

Intersection Summary

HCM 2000 Control Delay 15.9 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 95.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 60.0% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Baseline Conditions AM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

6: NB I-880 Ramps & Davis Street 09/18/2018
— Y ¥ T N 2

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4 if +4 W if

Traffic Volume (vph) 484 269 0 994 559 132

Future Volume (vph) 484 269 0 994 559 132

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 4.0 5.1 4.5 4.5

Lane Util. Factor 095 1.00 095 097 091

Frt 1.00 085 1.00 1.00 085

Flt Protected 1.00  1.00 1.00 095 1.00

Satd. Flow (prot) 3539 1583 3539 3434 1441

Flt Permitted 1.00  1.00 1.00 095 1.00

Satd. Flow (perm) 3539 1583 3539 3434 1441

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 526 292 0 1080 608 143

RTOR Reduction (vph) 0 0 0 0 2 77

Lane Group Flow (vph) 526 292 0 1080 620 52

Turn Type NA  Free NA Prot  Perm

Protected Phases 2 6 4

Permitted Phases Free 4

Actuated Green, G (s) 776 1150 776 2718 278

Effective Green, g (s) 776 1150 76 218 278

Actuated g/C Ratio 067  1.00 067 024 024

Clearance Time (s) 5.1 5.1 4.5 4.5

Vehicle Extension (s) 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 2388 1583 2388 830 348

v/s Ratio Prot 0.15 c0.31 c0.18

v/s Ratio Perm 0.18 0.04

v/c Ratio 022 0.8 045 075 0.5

Uniform Delay, d1 71 0.0 88 404 343

Progression Factor 1.20 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 0.6 3.9 0.3

Delay (s) 8.8 0.3 94 443 346

Level of Service A A A D C

Approach Delay (s) 5.7 94 426

Approach LOS A A D

Intersection Summary

HCM 2000 Control Delay 17.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 115.0 Sum of lost time (s) 9.6

Intersection Capacity Utilization 52.8% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Baseline Conditions AM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

7. Davis Street & SB I-880 Ramps 09/18/2018
Ao AN S

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations +4+4 44 ooy if

Traffic Volume (vph) 0 552 1147 359 242 415

Future Volume (vph) 0 552 1147 359 242 415

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.1 5.1 4.7 4.7

Lane Util. Factor 0.91 095 100 097 091

Frt 100 100 085 093 085

Flt Protected 1.00 1.00 1.00 097 1.00

Satd. Flow (prot) 5085 3539 1583 3277 1441

Flt Permitted 1.00 1.00 1.00 097 1.00

Satd. Flow (perm) 5085 3539 1583 3277 1441

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 0 600 1247 390 263 451

RTOR Reduction (vph) 0 0 0 115 25 25

Lane Group Flow (vph) 0 600 1247 275 459 205

Turn Type NA NA  Perm Prot  Perm

Protected Phases 2 6 4

Permitted Phases 6 4

Actuated Green, G (s) 810 810 81.0 242 242

Effective Green, g (s) 810 810 81.0 242 242

Actuated g/C Ratio 070 070 070  0.21 0.21

Clearance Time (s) 5.1 5.1 5.1 4.7 4.7

Vehicle Extension (s) 3.5 3.5 3.5 4.0 4.0

Lane Grp Cap (vph) 3581 2492 1114 689 303

v/s Ratio Prot 0.12 ¢0.35 0.14

v/s Ratio Perm 0.17 c0.14

v/c Ratio 017 050 025 067 068

Uniform Delay, d1 5.7 7.8 6.1 417 418

Progression Factor 1.00 135 4.78 1.00 1.00

Incremental Delay, d2 0.1 0.6 0.5 2.7 6.4

Delay (s) 58 111 295 444 482

Level of Service A B C D D

Approach Delay (s) 5.8 15.5 45.6

Approach LOS A B D

Intersection Summary

HCM 2000 Control Delay 20.8 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 115.0 Sum of lost time (s) 9.8

Intersection Capacity Utilization 57.0% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Baseline Conditions AM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

1: Alvarado Street & Davis Street 09/18/2018
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L 'S L 'S % 4 if % 4 if
Traffic Volume (vph) 58 1170 35 105 991 79 113 61 203 130 43 33
Future Volume (vph) 58 1170 35 105 991 79 113 61 203 130 43 33
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 5.1 4.2 5.1 4.7 4.7 4.7 4.7 4.7 4.7
Lane Util. Factor 1.00 095 1.00 095 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00  1.00 1.00 099 100 100 08 100 100 085
Flt Protected 095 1.00 095 1.00 095 100 100 095 100 1.00
Satd. Flow (prot) 1770 3524 1770 3500 1770 1863 1583 1770 1863 1583
Flt Permitted 095 1.00 095 1.00 073 100 1.00 0.71 1.00  1.00
Satd. Flow (perm) 1770 3524 1770 3500 1353 1863 1583 1330 1863 1583
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 63 1272 38 114 1077 86 123 66 221 141 47 36
RTOR Reduction (vph) 0 2 0 0 5 0 0 0 123 0 0 30
Lane Group Flow (vph) 63 1308 0 114 1158 0 123 66 98 141 47 6
Turn Type Prot NA Prot NA Perm NA Perm Perm NA  Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 6.0 481 107 528 132 132 132 132 132 132
Effective Green, g (s) 6.0 4841 107  52.8 132 132 132 132 132 132
Actuated g/C Ratio 0.07 056 012  0.61 015 015 015 015 015 0.5
Clearance Time (s) 4.2 51 4.2 5.1 4.7 4.7 4.7 4.7 4.7 4.7
Vehicle Extension (s) 1.0 3.0 1.0 3.0 1.0 1.0 1.0 1.5 1.5 1.5
Lane Grp Cap (vph) 123 1970 220 2148 207 285 242 204 285 242
v/s Ratio Prot 0.04 037 c0.06  0.33 0.04 0.03
v/s Ratio Perm 0.09 0.06 c0.11 0.00
v/c Ratio 0.51 0.66 052  0.54 059 023 041 069 016  0.02
Uniform Delay, d1 386 133 35.2 9.6 339 319 329 345 36 309
Progression Factor 1.00  1.00 1.00  1.00 1.00 100 100 1.00 1.00 1.00
Incremental Delay, d2 15 1.8 0.9 1.0 3.0 0.2 0.4 7.9 0.1 0.0
Delay (s) 40.1 15.1 36.1 10.6 369 321 333 424 317 309
Level of Service D B D B D C C D C C
Approach Delay (s) 16.2 12.8 34.2 38.3
Approach LOS B B C D
Intersection Summary
HCM 2000 Control Delay 18.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 86.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 65.3% ICU Level of Service C
Analysis Period (min) 15
¢ Critical Lane Group
Baseline Conditions PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

2: San Leandro Boulevard & Davis Street 09/18/2018
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ™M o b o b T M i
Traffic Volume (vph) 513 826 165 116 592 145 234 511 121 197 461 369
Future Volume (vph) 513 826 165 116 592 145 234 511 121 197 461 369
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 5.1 5.1 4.2 5.1 5.1 4.2 49 3.5 5.4 5.4
Lane Util. Factor 097 095 100 097 095 100 097 095 097 09  1.00
Frt 100 100 08 100 100 08 100 097 1.00 1.00 085
Flt Protected 095 100 100 095 100 100 095 1.00 095 100 1.00
Satd. Flow (prot) 3433 3539 1583 3433 3539 1583 3433 3437 3433 3539 1583
Flt Permitted 095 100 100 095 100 100 095 1.00 095 100 1.00
Satd. Flow (perm) 3433 3539 1583 3433 3539 1583 3433 3437 3433 3539 1583
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 558 898 179 126 643 158 254 555 132 214 501 401
RTOR Reduction (vph) 0 0 61 0 0 103 0 20 0 0 0 225
Lane Group Flow (vph) 558 898 118 126 643 55 254 667 0 214 501 176
Turn Type Prot NA  Perm Prot NA  Perm Prot NA Prot NA  Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 4
Actuated Green, G (s) 262 470 470 120 328 328 123 252 121 238 238
Effective Green, g (s) 262 470 470 120 328 328 123 252 12.1 238 238
Actuated g/C Ratio 023 041 0.41 0.11 029 029 0.11 0.22 0.11 0.21 0.21
Clearance Time (s) 4.2 51 5.1 4.2 51 5.1 4.2 4.9 3.5 54 54
Vehicle Extension (s) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Lane Grp Cap (vph) 788 1459 652 361 1018 455 370 759 364 738 330
v/s Ratio Prot c0.16  c0.25 004 0.8 c0.07 ¢0.19 006 0.14
v/s Ratio Perm 0.07 0.03 0.11
v/c Ratio 0.71 062 018 035 063 012 069 088 059 068 053
Uniform Delay, d1 404 264 213 474 353 300 490 429 486 416 402
Progression Factor 100 100 100 100 100 100 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 24 2.0 0.6 0.2 3.0 0.5 42 109 1.6 2.0 0.8
Delay (s) 428 283 219 476 383 305 532 539 50.1 435 410
Level of Service D C C D D C D D D D D
Approach Delay (s) 32.6 38.2 53.7 43.9
Approach LOS C D D D
Intersection Summary
HCM 2000 Control Delay 40.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 114.0 Sum of lost time (s) 18.9
Intersection Capacity Utilization 75.8% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
Baseline Conditions PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

3: E. 14th Street & Davis Street/Callan Avenue 09/18/2018
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI © if L 'S L 'S L 'S

Traffic Volume (vph) 69 496 203 36 292 60 204 493 50 47 475 34

Future Volume (vph) 69 496 203 36 292 60 204 493 50 47 475 34

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.2 4.2 4.2 4.2 4.2 4.2 4.6 4.2 4.6

Lane Util. Factor 1.00 095 1.00 1.00 095 1.00 095 1.00 095

Frt 100 100 08 100 097 1.00 099 1.00 099

Flt Protected 095 100 100 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1770 3539 1583 1770 3449 1770 3491 1770 3504

Flt Permitted 043 100 100 028 1.00 095 1.00 095 1.00

Satd. Flow (perm) 797 3539 1583 525 3449 1770 3491 1770 3504

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 75 539 221 39 317 65 222 536 54 51 516 37

RTOR Reduction (vph) 0 0 144 0 23 0 0 7 0 0 5 0

Lane Group Flow (vph) 75 539 77 39 359 0 222 583 0 51 548 0

Turn Type Perm NA Perm Perm NA Prot NA Prot NA

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 4 8

Actuated Green, G (s) 208 208 208 208 208 15.8 461 5.1 35.4

Effective Green, g (s) 208 208 208 208 208 15.8 461 5.1 35.4

Actuated g/C Ratio 024 024 024 024 024 019 054 006 042

Clearance Time (s) 4.2 4.2 4.2 4.2 4.2 4.2 4.6 4.2 4.6

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 195 866 387 128 843 329 1893 106 1459

v/s Ratio Prot c0.15 0.10 c0.13 017 0.03 ¢0.16

v/s Ratio Perm 0.09 005 0.07

v/c Ratio 038 062 020 030 043 067  0.31 048  0.38

Uniform Delay, d1 268 286 255 262 @ 27.1 322 107 387 172

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.13 0.83 1.00 1.00

Incremental Delay, d2 1.3 1.4 0.3 1.3 0.3 5.1 0.4 3.4 0.7

Delay (s) 280 300 258 275 274 41.6 9.3 42.1 17.9

Level of Service C C C C C D A D B

Approach Delay (s) 28.7 274 18.1 19.9

Approach LOS C C B B

Intersection Summary

HCM 2000 Control Delay 23.3 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 85.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 56.9% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Baseline Conditions PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

4: Estudillo Avenue & E. 14th Street 09/18/2018
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % T % T L 'S L 'S

Traffic Volume (vph) 88 140 33 145 137 133 39 532 99 139 489 89

Future Volume (vph) 88 140 33 145 137 133 39 532 99 139 489 89

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.6 4.6 4.6 4.6

Lane Util. Factor 1.00  1.00 1.00  1.00 1.00 095 1.00 095

Frt 1.00 097 1.00 093 1.00 098 1.00 098

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1770 1809 1770 1725 1770 3456 1770 3457

Flt Permitted 027 1.00 050  1.00 040  1.00 038 1.00

Satd. Flow (perm) 505 1809 922 1725 754 3456 705 3457

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 96 152 36 158 149 145 42 578 108 151 532 97

RTOR Reduction (vph) 0 11 0 0 47 0 0 13 0 0 13 0

Lane Group Flow (vph) 96 177 0 158 247 0 42 673 0 151 616 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 8 4 6 2

Permitted Phases 8 4 6 2

Actuated Green, G (s) 173 173 173 173 59.1 59.1 59.1 59.1

Effective Green, g (s) 173 173 173 173 59.1 59.1 59.1 59.1

Actuated g/C Ratio 020 020 020 020 0.70  0.70 070  0.70

Clearance Time (s) 4.0 4.0 4.0 4.0 4.6 4.6 4.6 4.6

Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 102 368 187 351 524 2402 490 2403

v/s Ratio Prot 0.10 0.14 0.19 0.18

v/s Ratio Perm c0.19 0.17 0.06 c0.21

v/c Ratio 094 048 084 070 008 028 0.31 0.26

Uniform Delay, d1 333 299 326 315 4.2 4.9 5.0 4.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.27 0.20

Incremental Delay, d2 69.5 0.4 26.9 5.2 0.3 0.3 1.5 0.2

Delay (s) 1028 302 595  36.6 45 5.2 2.9 1.2

Level of Service F C E D A A A A

Approach Delay (s) 54.8 44.6 5.1 15

Approach LOS D D A A

Intersection Summary

HCM 2000 Control Delay 18.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 85.0 Sum of lost time (s) 8.6

Intersection Capacity Utilization 64.2% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Baseline Conditions PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

5: Davis Street & Preda Street 09/18/2018
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations L 'S L 'S & &

Traffic Volume (vph) 107 1224 62 25 1111 58 46 19 9 62 10 72

Future Volume (vph) 107 1224 62 25 1111 58 46 19 9 62 10 72

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.2 4.6 4.2 4.6 4.2 4.2

Lane Util. Factor 1.00 095 1.00 095 1.00 1.00

Frt 1.00 099 1.00 099 0.98 0.93

Flt Protected 095 1.00 095 1.00 0.97 0.98

Satd. Flow (prot) 1770 3514 1770 3513 1777 1700

Flt Permitted 095 1.00 095 1.00 0.62 0.84

Satd. Flow (perm) 1770 3514 1770 3513 1130 1454

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 116 1330 67 27 1208 63 50 21 10 67 11 78

RTOR Reduction (vph) 0 2 0 0 2 0 0 6 0 0 47 0

Lane Group Flow (vph) 116 1395 0 27 1269 0 0 75 0 0 109 0

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 109 7141 42 644 1.7 1.7

Effective Green, g (s) 109 7141 42 644 1.7 1.7

Actuated g/C Ratio 0.11 0.71 0.04 0.64 0.12 0.12

Clearance Time (s) 4.2 4.6 4.2 4.6 4.2 4.2

Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0

Lane Grp Cap (vph) 192 2498 74 2262 132 170

v/s Ratio Prot c0.07  c0.40 0.02 0.36

v/s Ratio Perm 0.07 c0.08

v/c Ratio 060 0.6 036  0.56 0.57 0.64

Uniform Delay, d1 425 6.9 46.6 9.9 41.8 422

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.6 0.9 1.1 1.0 3.3 6.1

Delay (s) 46.1 7.8 47.7 109 45.1 48.2

Level of Service D A D B D D

Approach Delay (s) 10.8 1.7 451 48.2

Approach LOS B B D D

Intersection Summary

HCM 2000 Control Delay 14.0 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 59.8% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Baseline Conditions PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

6: NB I-880 Ramps & Davis Street 09/18/2018
— Y ¥ T N 2

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4 if +4 W if

Traffic Volume (vph) 989 529 0 895 673 488

Future Volume (vph) 989 529 0 895 673 488

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 4.0 5.1 4.5 4.5

Lane Util. Factor 095 1.00 095 097 091

Frt 1.00 085 1.00 098 085

Flt Protected 1.00  1.00 1.00 09  1.00

Satd. Flow (prot) 3539 1583 3539 3385 1441

Flt Permitted 1.00  1.00 1.00 09  1.00

Satd. Flow (perm) 3539 1583 3539 3385 1441

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 1075 575 0 973 732 530

RTOR Reduction (vph) 0 0 0 0 17 20

Lane Group Flow (vph) 1075 575 0 973 853 372

Turn Type NA  Free NA Prot  Perm

Protected Phases 2 6 4

Permitted Phases Free 4

Actuated Green, G (s) 754 130.0 754 450 450

Effective Green, g (s) 754 1300 754 450 450

Actuated g/C Ratio 058  1.00 058 035 035

Clearance Time (s) 5.1 5.1 4.5 4.5

Vehicle Extension (s) 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 2052 1583 2052 1171 498

v/s Ratio Prot c0.30 027 025

v/s Ratio Perm 0.36 c0.26

v/c Ratio 052  0.36 047 073 075

Uniform Delay, d1 16.5 0.0 158 372 375

Progression Factor 1.45 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.9 0.6 0.8 2.5 6.4

Delay (s) 24.8 0.6 16.6 396 439

Level of Service C A B D D

Approach Delay (s) 16.4 16.6  41.0

Approach LOS B B D

Intersection Summary

HCM 2000 Control Delay 244 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 9.6

Intersection Capacity Utilization 59.6% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Baseline Conditions PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

7. Davis Street & SB I-880 Ramps 09/18/2018
Ao AN S

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations +4+4 44 ooy if

Traffic Volume (vph) 0 1156 1174 383 346 555

Future Volume (vph) 0 1156 1174 383 346 555

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.1 4.0 4.7 4.7

Lane Util. Factor 0.91 095 100 097 091

Frt 100 100 085 093 085

Flt Protected 1.00 1.00 1.00 097 1.00

Satd. Flow (prot) 5085 3539 1583 3285 1441

Flt Permitted 1.00 1.00 1.00 097 1.00

Satd. Flow (perm) 5085 3539 1583 3285 1441

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 0 1257 1276 416 376 603

RTOR Reduction (vph) 0 0 0 0 23 23

Lane Group Flow (vph) 0 1257 1276 416 642 291

Turn Type NA NA  Free Prot  Perm

Protected Phases 2 6 4

Permitted Phases Free 4

Actuated Green, G (s) 85.1 85.1 1300  35.1 35.1

Effective Green, g (s) 85.1 85.1 1300 351 35.1

Actuated g/C Ratio 065 065 100 027 027

Clearance Time (s) 5.1 5.1 4.7 4.7

Vehicle Extension (s) 3.5 3.5 4.0 4.0

Lane Grp Cap (vph) 3328 2316 1583 886 389

v/s Ratio Prot 025 ¢0.36 0.20

v/s Ratio Perm 0.26 c0.20

v/c Ratio 038 055 026 073 075

Uniform Delay, d1 103 121 00 431 43.4

Progression Factor 1.00 1.14 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.8 0.4 3.2 8.2

Delay (s) 106 147 04 462 516

Level of Service B B A D D

Approach Delay (s) 10.6 11.2 48.0

Approach LOS B B D

Intersection Summary

HCM 2000 Control Delay 20.2 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 9.8

Intersection Capacity Utilization 63.5% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Baseline Conditions PM Synchro 9 Report
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QUEUE LENGTH CALCULATIONS



Queues

1: Alvarado Street & Davis Street 09/18/2018
A T2 N B S

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 58 814 151 1086 113 73 177 82 65 32

v/c Ratio 047 038 0.71 046 070 032 0.51 0.51 029 0.1

Control Delay 443 224 569 93 607 400 110 486  39.1 0.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 443 224 569 93 607 400 110 486 391 0.7

Queue Length 50th (ft) 35 195 89 148 66 41 0 47 36 0

Queue Length 95th (ft) m73 329 145 258 116 77 55 88 70 0

Internal Link Dist (ft) 1291 665 428 445

Turn Bay Length (ft) 100 100 110 110

Base Capacity (vph) 201 2118 368 2370 438 613 640 435 613 602

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 029 038 041 046 026 012 028 019  0.11 0.05

Intersection Summary

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

Baseline Conditions AM Synchro 9 Report
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Queues

2: San Leandro Boulevard & Davis Street 09/18/2018
Ay ¢ At ML S

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR
Lane Group Flow (vph) 347 493 115 124 635 203 297 645 83 338 323
v/c Ratio 080 059 026 034 083 041 076 044 023 025 042
Control Delay 627 407 100 503 523 86 624 258 488 265 74
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 62.7 407 100 503 523 86 624 258 488 265 74
Queue Length 50th (ft) 129 170 10 44 237 8 111 174 29 87 21
Queue Length 95th (ft) #190 201 51 74 274 63 156 262 54 143 101
Internal Link Dist (ft) 665 1400 573 503
Turn Bay Length (ft) 260 70 130 150 260 140 280
Base Capacity (vph) 451 1092 556 391 1024 592 422 1482 421 1336 770
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 077 045 0.21 032 062 034 070 044 020 025 042
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
Baseline Conditions AM Synchro 9 Report
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Queues

3: E. 14th Street & Davis Street/Callan Avenue 09/18/2018
SO T T2 N N

Lane Group EBL EBT EBR WBL WBT NBL NBT  SBL  SBT

Lane Group Flow (vph) 137 262 167 48 271 229 486 39 727

v/c Ratio 070 037 037 024 038 074 022 028 044

Control Delay 505 309 66 299 271 49.4 75 440 162

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 505 309 66 299 271 49.4 75 440 162

Queue Length 50th (ft) 73 68 0 23 61 101 54 21 120

Queue Length 95th (ft) 120 89 44 47 84 m196 107 53 210

Internal Link Dist (ft) 1400 680 320 348

Turn Bay Length (ft) 80 70 70 100 70

Base Capacity (vph) 264 966 553 271 961 355 2202 155 1692

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 052 027 030 018 028 065 022 025 043

Intersection Summary

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

Baseline Conditions AM Synchro 9 Report
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Queues
4: Estudillo Avenue & E. 14th Street 09/18/2018

A
laneGrop  EBL EBT WBL WBT NBL NBT SBL SBT 0000000000

Lane Group Flow (vph) 42 129 234 387 41 528 117 590
v/c Ratio 051 029 08 078 008 023 021 0.26
Control Delay 492 263 540 322 7.8 6.3 4.7 3.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 492 263 540 322 7.8 6.3 4.7 3.1
Queue Length 50th (ft) 21 57 126 142 7 47 8 15
Queue Length 95th (ft) 51 91 188 218 25 91 27 43
Internal Link Dist (ft) 480 608 320 320
Turn Bay Length (ft) 80 120 60 80

Base Capacity (vph) 102 551 352 584 522 2327 562 2336
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 041 023 066 066 008 023 021 025

Baseline Conditions AM Synchro 9 Report
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Queues
5: Davis Street & Preda Street 09/18/2018

b et
laneGrop  EBL EBT WBL WBT NeT ssT 0000000000000

Lane Group Flow (vph) 51 839 38 1199 136 260
v/c Ratio 038 038 031 056 062 081
Control Delay 490 111 57.3 95 432 474
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 490 111 57.3 95 432 474
Queue Length 50th (ft) 30 127 25 86 69 124
Queue Length 95th (ft) 65 225 mb5 143 118 191
Internal Link Dist (ft) 1704 1291 446 331
Turn Bay Length (ft) 150 150

Base Capacity (vph) 229 2207 229 2135 374 531
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 022 038 017 056 036 049

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

Baseline Conditions AM Synchro 9 Report
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Queues
6: NB 1-880 Ramps & Davis Street 09/18/2018

— N TN
laneGrop  EBT EBR WBT NBL NSR

Lane Group Flow (vph) 526 292 1080 622 129
v/c Ratio 022 018 045 075 0.30
Control Delay 9.5 04 10.1 45.9 11.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 9.5 04 101 459 114
Queue Length 50th (ft) 48 0 180 219 17
Queue Length 95th (ft) 144 4 267 262 67
Internal Link Dist (ft) 828 292 1084

Turn Bay Length (ft) 200 100
Base Capacity (vph) 2389 1583 2339 1210 573
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 022 018 045 051 0.23

Baseline Conditions AM Synchro 9 Report
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Queues
7: Davis Street & SB |-880 Ramps 09/18/2018

R T S N
laneGrop  EBT WBT WBR sBL SR 0000

Lane Group Flow (vph) 600 1247 390 484 230
v/c Ratio 017 050 032 068 0.70
Control Delay 6.4 12.4 46 432 469
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 64 124 46 432 469
Queue Length 50th (ft) 47 227 43 161 151
Queue Length 95th (ft) 81 341 97 195 225
Internal Link Dist (ft) 49 828 432

Turn Bay Length (ft) 580 100

Base Capacity (vph) 3580 2492 1230 1452 648
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 017 050 032 033 035

Baseline Conditions AM Synchro 9 Report
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Queues

1: Alvarado Street & Davis Street 09/18/2018
A T2 N B S

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 63 1310 114 1163 123 66 221 141 47 36
v/c Ratio 045 066 052 053 059 023 061 069 016  0.12
Control Delay 472 167 436 120 447 317 192 511 30.6 1.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 472 167 436 120 447 317 192 511 30.6 15
Queue Length 50th (ft) 33 243 59 176 63 32 37 73 22 0
Queue Length 95th (ft) 70 400 108 305 108 62 97 123 48 4
Internal Link Dist (ft) 1291 665 428 445

Turn Bay Length (ft) 100 100 110 110
Base Capacity (vph) 144 1974 219 2186 487 671 663 479 671 621
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 044 066 052 053 025 010 033 029 0.07 0.06

Intersection Summary

Baseline Conditions PM Synchro 9 Report
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Queues

2: San Leandro Boulevard & Davis Street 09/18/2018
Ay ¢ At ML S

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR
Lane Group Flow (vph) 558 898 179 126 643 158 254 687 214 501 401
v/c Ratio 0.71 062 025 035 063 028 068 08 059 068 0.72
Control Delay 474 296 116 504 385 7.7 59.1 545 557  46.1 19.9
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 474 296 116 504 385 7.7 59.1 545 557  46.1 19.9
Queue Length 50th (ft) 196 267 34 44 214 7 94 248 78 179 76
Queue Length 95th (ft) #328 376 92 75 278 57 137 298 117 220 179
Internal Link Dist (ft) 665 1400 573 503

Turn Bay Length (ft) 260 70 130 150 260 140 280
Base Capacity (vph) 788 1459 713 391 1033 565 391 1052 421 1058 672
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 0.71 062 025 032 062 028 065 065 051 047  0.60

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

Baseline Conditions PM Synchro 9 Report
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Queues

3: E. 14th Street & Davis Street/Callan Avenue 09/18/2018
SO T T2 N N

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL  SBT
Lane Group Flow (vph) 75 539 221 39 382 222 590 51 553
v/c Ratio 038 062 042 030 044 067 030 033 038
Control Delay 310 312 79 306 256 457 102 417 202
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 310 312 79 306 256 457 102 417 202
Queue Length 50th (ft) 33 135 13 17 83 108 63 26 103
Queue Length 95th (ft) 66 164 59 41 109 177 129 60 186
Internal Link Dist (ft) 1400 680 320 348
Turn Bay Length (ft) 80 70 70 100 70

Base Capacity (vph) 2711 1207 665 179 1196 453 1969 170 1463
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 028 045 033 022 032 049 030 030 0.38

Intersection Summary

Baseline Conditions PM Synchro 9 Report
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Queues

4: Estudillo Avenue & E. 14th Street 09/18/2018
I W

Lane Group EBL EBT WBL WBT NBL NBT  SBL  SBT
Lane Group Flow (vph) 96 188 158 294 42 686 151 629
v/c Ratio 094 050 084 074 008 028 0.31 0.26
Control Delay 1079 309 664 359 6.2 5.6 34 1.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1079 309 664 359 6.2 5.6 3.4 1.3
Queue Length 50th (ft) 51 83 82 119 6 56 7 11
Queue Length 95th (ft) #120 129 138 181 22 110 12 13
Internal Link Dist (ft) 480 608 320 320
Turn Bay Length (ft) 80 120 60 80
Base Capacity (vph) 154 563 282 568 524 2414 489 2417
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 062 033 056 052 008 028 0.31 0.26
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
Baseline Conditions PM Synchro 9 Report
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Queues
5: Davis Street & Preda Street 09/18/2018

b et
laneGrop  EBL EBT WBL WBT wNBT seT 0000000000000

Lane Group Flow (vph) 116 1397 27 1211 81 156
v/c Ratio 060 055 025 056 059 0.72
Control Delay 54.9 89 496 126 537 455
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 54.9 89 496 126 537 455
Queue Length 50th (ft) 72 207 17 214 45 64
Queue Length 95th (ft) 123 355 43 373 88 123
Internal Link Dist (ft) 1704 1291 446 331
Turn Bay Length (ft) 150 150

Base Capacity (vph) 297 2559 191 2265 364 498
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 039 055 014 056 022 0.31

Baseline Conditions PM Synchro 9 Report
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Queues
6: NB 1-880 Ramps & Davis Street 09/18/2018

— N TN
laneGrop  EBT EBR WeT NBL NSR

Lane Group Flow (vph) 1075 575 973 870 392
v/c Ratio 052 036 047 073 0.76
Control Delay 27.2 1.2 182 393 435
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 27.2 12 182 393 435
Queue Length 50th (ft) 360 14 234 323 301
Queue Length 95th (ft) 485 38 369 331 368
Internal Link Dist (ft) 828 292 1084

Turn Bay Length (ft) 200 100
Base Capacity (vph) 2053 1583 2053 1783 768
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 052 036 047 049 051

Baseline Conditions PM Synchro 9 Report
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Queues
7: Davis Street & SB |-880 Ramps 09/18/2018

R T S N
LaneGrop  EBT WBT WBR sBL SR 00000

Lane Group Flow (vph) 1257 1276 416 665 314
v/c Ratio 038 055 026 073 0.76
Control Delay 11.6 16.3 04 453 507
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 116 163 04 453 507
Queue Length 50th (ft) 161 292 0 255 246
Queue Length 95th (ft) 250 427 0 279 321
Internal Link Dist (ft) 49 828 432

Turn Bay Length (ft) 580 100

Base Capacity (vph) 3326 2315 1583 1466 652
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 038 055 026 045 048

Baseline Conditions PM Synchro 9 Report
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LEVEL OF SERVICE (LOS) CALCULATIONS



HCM Signalized Intersection Capacity Analysis

1: Alvarado Street & Davis Street 09/18/2018
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L 'S L 'S % 4 if % 4 if
Traffic Volume (vph) 69 643 106 139 914 97 104 68 163 125 65 105
Future Volume (vph) 69 643 106 139 914 97 104 68 163 125 65 105
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 5.1 4.2 5.1 4.7 4.7 4.7 4.7 4.7 4.7
Lane Util. Factor 1.00 095 1.00 095 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 098 1.00 099 100 100 08 100 100 085
Flt Protected 095 1.00 095 1.00 095 100 100 095 100 1.00
Satd. Flow (prot) 1770 3464 1770 3488 1770 1863 1583 1770 1863 1583
Flt Permitted 095 1.00 095 1.00 0.71 1.00 1.00 0.71 1.00  1.00
Satd. Flow (perm) 1770 3464 1770 3488 1324 1863 1583 1320 1863 1583
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 75 699 115 151 993 105 113 74 177 136 71 114
RTOR Reduction (vph) 0 8 0 0 5 0 0 0 151 0 0 97
Lane Group Flow (vph) 75 806 0 151 1093 0 113 74 26 136 71 17
Turn Type Prot NA Prot NA Perm NA Perm Perm NA  Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 6.7 557 115 605 138 138 138 138 138 138
Effective Green, g (s) 6.7 557 115 605 138 138 138 138 138 138
Actuated g/C Ratio 0.07 059 012  0.64 015 015 015 015 015 0.5
Clearance Time (s) 4.2 51 4.2 5.1 4.7 4.7 4.7 4.7 4.7 4.7
Vehicle Extension (s) 1.0 3.0 1.0 3.0 1.0 1.0 1.0 1.5 1.5 1.5
Lane Grp Cap (vph) 124 2030 214 2221 192 270 229 191 270 229
v/s Ratio Prot 004 023 c0.09  ¢0.31 0.04 0.04
v/s Ratio Perm 0.09 0.02 ¢0.10 0.01
v/c Ratio 060 040 0.71 0.49 059 027 0.11 0.71 026  0.07
Uniform Delay, d1 429 106 40.1 9.1 379  36.1 353 387  36.1 35.1
Progression Factor 079 199 1.00  1.00 1.00 100 100 1.00 1.00 1.00
Incremental Delay, d2 5.2 0.5 8.3 0.8 3.0 0.2 0.1 10.0 0.2 0.0
Delay (s) 392 216 48.5 9.9 409 363 354 487 363 351
Level of Service D C D A D D D D D D
Approach Delay (s) 23.1 14.6 37.3 411
Approach LOS C B D D
Intersection Summary
HCM 2000 Control Delay 23.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 95.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 57.4% ICU Level of Service B
Analysis Period (min) 15
¢ Critical Lane Group
Baseline plus Project Conditions AM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

2: San Leandro Boulevard & Davis Street 09/18/2018
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations M ol b T o b T - ™M i
Traffic Volume (vph) 332 482 114 114 590 187 273 515 78 76 311 300
Future Volume (vph) 332 482 114 114 590 187 273 515 78 76 31 300
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 5.1 5.1 4.2 5.1 5.1 4.2 49 3.5 5.4 5.4
Lane Util. Factor 097 095 100 097 095 100 097 095 097 09  1.00
Frt 100 100 08 100 100 08 100 098 1.00 1.00 085
Flt Protected 095 100 100 095 100 100 095 1.00 095 100 1.00
Satd. Flow (prot) 3433 3539 1583 3433 3539 1583 3433 3469 3433 3539 1583
Flt Permitted 095 100 100 095 100 100 095 1.00 095 100 1.00
Satd. Flow (perm) 3433 3539 1583 3433 3539 1583 3433 3469 3433 3539 1583
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 361 524 124 124 641 203 297 560 85 83 338 326
RTOR Reduction (vph) 0 0 74 0 0 147 0 9 0 0 0 171
Lane Group Flow (vph) 361 524 50 124 641 56 297 636 0 83 338 155
Turn Type Prot NA  Perm Prot NA  Perm Prot NA Prot NA  Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 4
Actuated Green, G (s) 146 267 267 120 241 24.1 129 482 94 435 435
Effective Green, g (s) 146 267 267 120 244 24.1 129 482 94 435 435
Actuated g/C Ratio 013 023 023 0.11 0.21 0.21 0.11 0.42 008 038 038
Clearance Time (s) 4.2 51 5.1 4.2 51 5.1 4.2 4.9 3.5 54 54
Vehicle Extension (s) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Lane Grp Cap (vph) 439 828 370 361 748 334 388 1466 283 1350 604
v/s Ratio Prot c0.11  ¢c0.15 0.04 ¢0.18 c0.09 ¢c0.18 002 0.10
v/s Ratio Perm 0.03 0.04 0.10
v/c Ratio 082 063 013 034 08 017 077 043 029 025 026
Uniform Delay, d1 484 392 345 473 433 367 491 23.3 492 244 242
Progression Factor 100 100 100 100 100 100 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 11.2 3.7 0.8 02 121 1.1 7.9 0.9 0.2 0.4 1.0
Delay (s) 59.7 429 353 476 554 378 570 242 494 245 252
Level of Service E D D D E D E C D C C
Approach Delay (s) 48.0 50.7 34.5 27.6
Approach LOS D D C C
Intersection Summary
HCM 2000 Control Delay 411 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 114.0 Sum of lost time (s) 18.9
Intersection Capacity Utilization 69.7% ICU Level of Service C
Analysis Period (min) 15
¢ Critical Lane Group
Baseline plus Project Conditions AM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

3: E. 14th Street & Davis Street/Callan Avenue 09/18/2018
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI © if L 'S L 'S L 'S

Traffic Volume (vph) 131 246 172 44 201 50 215 410 37 36 459 211

Future Volume (vph) 131 246 172 44 201 50 215 410 37 36 459 211

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.2 4.2 4.2 4.2 4.2 4.2 4.6 4.2 4.6

Lane Util. Factor 1.00 095 1.00 1.00 095 1.00 095 1.00 095

Frt 100 100 08 100 097 1.00 099 1.00 095

Flt Protected 095 100 100 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1770 3539 1583 1770 3434 1770 3496 1770 3372

Flt Permitted 052 100 100 053 1.00 095 1.00 095 1.00

Satd. Flow (perm) 972 3539 1583 984 3434 1770 3496 1770 3372

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 142 267 187 48 218 54 234 446 40 39 499 229

RTOR Reduction (vph) 0 0 149 0 26 0 0 6 0 0 52 0

Lane Group Flow (vph) 142 267 38 48 246 0 234 480 0 39 676 0

Turn Type Perm NA Perm Perm NA Prot NA Prot NA

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 4 8

Actuated Green, G (s) 185 185 185 185 185 16.0 538 47 425

Effective Green, g (s) 185 185 185 185 185 16.0 53.8 47 425

Actuated g/C Ratio 0.21 0.21 0.21 0.21 0.21 0.18  0.60 005 047

Clearance Time (s) 4.2 4.2 4.2 4.2 4.2 4.2 4.6 4.2 4.6

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 199 727 325 202 705 314 2089 92 1592

v/s Ratio Prot 0.08 0.07 c0.13 014 0.02 ¢0.20

v/s Ratio Perm c0.15 0.02 0.05

v/c Ratio 0.71 037 012 024 035 075  0.23 042 042

Uniform Delay, d1 333 307 291 299 306 35.1 8.4 413 157

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.74 1.00 1.00

Incremental Delay, d2 11.5 0.3 0.2 0.6 0.3 8.7 0.2 3.1 0.8

Delay (s) 447 310 293 305 309 43.7 6.5 445 165

Level of Service D C C C C D A D B

Approach Delay (s) 33.7 30.8 18.6 17.9

Approach LOS C C B B

Intersection Summary

HCM 2000 Control Delay 23.8 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 60.1% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Baseline plus Project Conditions AM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

4: Estudillo Avenue & E. 14th Street 09/18/2018
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % T % T L 'S L 'S

Traffic Volume (vph) 39 107 12 215 112 247 38 385 102 121 453 95

Future Volume (vph) 39 107 12 215 112 247 38 385 102 121 453 95

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.6 4.6 4.6 4.6

Lane Util. Factor 1.00  1.00 1.00  1.00 1.00 095 1.00 095

Frt 1.00 098 1.00 090 1.00 097 1.00 097

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1770 1835 1770 1671 1770 3428 1770 3447

Flt Permitted 018  1.00 063  1.00 0.41 1.00 045 1.00

Satd. Flow (perm) 343 1835 1182 1671 772 3428 835 3447

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 42 116 13 234 122 268 41 418 111 132 492 103

RTOR Reduction (vph) 0 B 0 0 94 0 0 23 0 0 17 0

Lane Group Flow (vph) 42 124 0 234 296 0 41 506 0 132 578 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 8 4 6 2

Permitted Phases 8 4 6 2

Actuated Green, G (s) 217 217 217 217 59.7 597 59.7  59.7

Effective Green, g (s) 217 217 217 217 59.7 597 59.7  59.7

Actuated g/C Ratio 024 024 024 024 066  0.66 066  0.66

Clearance Time (s) 4.0 4.0 4.0 4.0 4.6 4.6 4.6 4.6

Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 82 442 284 402 512 2273 553 2286

v/s Ratio Prot 0.07 0.18 0.15 c0.17

v/s Ratio Perm 0.12 c0.20 0.05 0.16

v/c Ratio 0.51 0.28 082 074 008 022 024 025

Uniform Delay, d1 296 278 323 315 54 6.0 6.1 6.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.38 0.35

Incremental Delay, d2 2.2 0.1 16.6 5.9 0.3 0.2 1.0 0.2

Delay (s) 318 279 489 375 5.7 6.2 3.3 24

Level of Service C C D D A A A A

Approach Delay (s) 28.9 41.8 6.2 2.6

Approach LOS C D A A

Intersection Summary

HCM 2000 Control Delay 17.4 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.40

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.6

Intersection Capacity Utilization 67.3% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Baseline plus Project Conditions AM Synchro 9 Report

Page 4



HCM Signalized Intersection Capacity Analysis

5: Davis Street & Preda Street 09/18/2018
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations L 'S L 'S & &

Traffic Volume (vph) 47 699 89 35 1133 46 83 22 20 99 31 109

Future Volume (vph) 47 699 89 35 1133 46 83 22 20 99 31 109

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.2 4.6 4.2 4.6 4.2 4.2

Lane Util. Factor 1.00 095 1.00 095 1.00 1.00

Frt 1.00 098 1.00 099 0.98 0.94

Flt Protected 095 1.00 095 1.00 0.97 0.98

Satd. Flow (prot) 1770 3479 1770 3519 1764 1713

Flt Permitted 095 1.00 095 1.00 0.57 0.82

Satd. Flow (perm) 1770 3479 1770 3519 1048 1426

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 51 760 97 38 1232 50 90 24 22 108 34 118

RTOR Reduction (vph) 0 7 0 0 2 0 0 9 0 0 38 0

Lane Group Flow (vph) 51 850 0 38 1280 0 0 127 0 0 222 0

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 6.3 584 46  56.7 19.0 19.0

Effective Green, g (s) 6.3 584 46  56.7 19.0 19.0

Actuated g/C Ratio 0.07  0.61 005 0.60 0.20 0.20

Clearance Time (s) 4.2 4.6 4.2 4.6 4.2 4.2

Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0

Lane Grp Cap (vph) 117 2138 85 2100 209 285

v/s Ratio Prot c0.03 0.24 0.02 ¢0.36

v/s Ratio Perm 0.12 c0.16

v/c Ratio 044 040 045  0.61 0.61 0.78

Uniform Delay, d1 42.6 9.3 440 121 34.6 36.0

Progression Factor 1.00 1.00 1.18 0.59 1.00 1.00

Incremental Delay, d2 0.9 0.6 1.3 1.2 3.4 11.5

Delay (s) 43.6 9.9 53.1 8.4 38.0 47.5

Level of Service D A D A D D

Approach Delay (s) 11.8 9.7 38.0 47.5

Approach LOS B A D D

Intersection Summary

HCM 2000 Control Delay 15.6 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 95.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 60.7% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Baseline plus Project Conditions AM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

6: NB I-880 Ramps & Davis Street 09/18/2018
— Y ¥ T N 2

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4 if +4 W if

Traffic Volume (vph) 493 269 0 1036 559 139

Future Volume (vph) 493 269 0 1036 559 139

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 4.0 5.1 4.5 4.5

Lane Util. Factor 095 1.00 095 097 091

Frt 1.00 085 1.00 1.00 085

Flt Protected 1.00  1.00 1.00 095 1.00

Satd. Flow (prot) 3539 1583 3539 3433 1441

Flt Permitted 1.00  1.00 1.00 095 1.00

Satd. Flow (perm) 3539 1583 3539 3433 1441

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 536 292 0 1126 608 151

RTOR Reduction (vph) 0 0 0 0 2 81

Lane Group Flow (vph) 536 292 0 1126 621 55

Turn Type NA  Free NA Prot  Perm

Protected Phases 2 6 4

Permitted Phases Free 4

Actuated Green, G (s) 776 1150 776 2718 278

Effective Green, g (s) 776 1150 76 218 278

Actuated g/C Ratio 067  1.00 067 024 024

Clearance Time (s) 5.1 5.1 4.5 4.5

Vehicle Extension (s) 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 2388 1583 2388 829 348

v/s Ratio Prot 0.15 c0.32 c0.18

v/s Ratio Perm 0.18 0.04

v/c Ratio 022 0.8 047 075 0.16

Uniform Delay, d1 7.2 0.0 89 404 344

Progression Factor 1.21 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.3 0.7 4.0 0.3

Delay (s) 8.9 0.3 96 444 347

Level of Service A A A D C

Approach Delay (s) 5.8 96 426

Approach LOS A A D

Intersection Summary

HCM 2000 Control Delay 17.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 115.0 Sum of lost time (s) 9.6

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Baseline plus Project Conditions AM Synchro 9 Report

Page 6



HCM Signalized Intersection Capacity Analysis

7: Davis Street & SB 1-880 Ramps 09/18/2018
Ao AN S
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations +4+4 44 ooy if
Traffic Volume (vph) 0 561 1155 393 249 415
Future Volume (vph) 0 561 1155 393 249 415
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.1 5.1 5.1 4.7 4.7
Lane Util. Factor 0.91 095 100 097 091
Frt 100 100 085 093 085
Flt Protected 1.00 1.00 1.00 097 1.00
Satd. Flow (prot) 5085 3539 1583 3280 1441
Flt Permitted 1.00 1.00 1.00 097 1.00
Satd. Flow (perm) 5085 3539 1583 3280 1441
Peak-hour factor, PHF 092 092 092 092 092 092
Adj. Flow (vph) 0 610 1255 427 271 451
RTOR Reduction (vph) 0 0 0 127 24 24
Lane Group Flow (vph) 0 610 1255 300 468 206
Turn Type NA NA  Perm Prot  Perm
Protected Phases 2 6 4
Permitted Phases 6 4
Actuated Green, G (s) 80.7 807 807 245 245
Effective Green, g (s) 80.7 807 80.7 245 245
Actuated g/C Ratio 070 070 070  0.21 0.21
Clearance Time (s) 5.1 5.1 5.1 4.7 4.7
Vehicle Extension (s) 3.5 3.5 3.5 4.0 4.0
Lane Grp Cap (vph) 3568 2483 1110 698 306
v/s Ratio Prot 0.12 ¢0.35 0.14
v/s Ratio Perm 0.19 c0.14
v/c Ratio 0.17  0.51 027 067 067
Uniform Delay, d1 5.8 7.9 6.3 415 416
Progression Factor 1.00 132 478 1.00 1.00
Incremental Delay, d2 0.1 0.7 0.5 2.7 6.2
Delay (s) 59 111 30.7 442 478
Level of Service A B C D D
Approach Delay (s) 5.9 16.1 454
Approach LOS A B D
Intersection Summary
HCM 2000 Control Delay 21.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 115.0 Sum of lost time (s) 9.8
Intersection Capacity Utilization 57.2% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Baseline plus Project Conditions AM Synchro 9 Report
Page 7



HCM Signalized Intersection Capacity Analysis

1: Alvarado Street & Davis Street 09/18/2018
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L 'S L 'S % 4 if % 4 if
Traffic Volume (vph) 130 1170 35 105 991 127 113 66 203 154 46 69
Future Volume (vph) 130 1170 35 105 991 127 113 66 203 154 46 69
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 5.1 4.2 5.1 4.7 4.7 4.7 4.7 4.7 4.7
Lane Util. Factor 1.00 095 1.00 095 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00  1.00 1.00 098 100 100 08 100 100 085
Flt Protected 095 1.00 095 1.00 095 100 100 095 100 1.00
Satd. Flow (prot) 1805 3559 1787 3517 1805 1900 1615 1805 1900 1615
Flt Permitted 095 1.00 095 1.00 072 100 1.00 0.71 1.00  1.00
Satd. Flow (perm) 1805 3559 1787 3517 1369 1900 1615 1349 1900 1615
Peak-hour factor, PHF 095 095 095 094 094 094 092 092 092 082 08 082
Adj. Flow (vph) 137 1232 37 112 1054 135 123 72 221 188 56 84
RTOR Reduction (vph) 0 2 0 0 10 0 0 0 119 0 0 68
Lane Group Flow (vph) 137 1267 0 112 1179 0 123 72 102 188 56 16
Heavy Vehicles (%) 0% 1% 1% 1% 1% 0% 0% 0% 0% 0% 0% 0%
Turn Type Prot NA Prot NA Perm NA Perm Perm NA  Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 139 456 103 420 16.1 16.1 16.1 16.1 16.1 16.1
Effective Green, g (s) 139 456 103 420 16.1 16.1 16.1 16.1 16.1 16.1
Actuated g/C Ratio 0.16  0.53 012 049 019 019 019 019 019  0.19
Clearance Time (s) 4.2 5.1 4.2 5.1 4.7 4.7 4.7 4.7 4.7 4.7
Vehicle Extension (s) 1.0 3.0 1.0 3.0 1.0 1.0 1.0 1.5 1.5 1.5
Lane Grp Cap (vph) 291 1887 214 1717 256 355 302 252 355 302
v/s Ratio Prot c0.08 ¢0.36 006  0.34 0.04 0.03
v/s Ratio Perm 0.09 0.06 ¢0.14 0.01
v/c Ratio 047 067 052  0.69 048 020 034 075 016 0.5
Uniform Delay, d1 327 147 355 169 312 295 303 330 293 287
Progression Factor 1.00  1.00 1.00  1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 1.9 1.1 2.3 0.5 0.1 02 100 0.1 0.0
Delay (s) 332 167 36.6 192 31.7 296 306 430 293 287
Level of Service C B D B C C C D C C
Approach Delay (s) 18.3 20.7 30.7 37.0
Approach LOS B C C D
Intersection Summary
HCM 2000 Control Delay 22.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 86.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 66.6% ICU Level of Service C
Analysis Period (min) 15
¢ Critical Lane Group
Baseline plus Project Conditions PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

2: San Leandro Boulevard & Davis Street 09/18/2018
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ™M ol b o b T M i
Traffic Volume (vph) 519 840 169 116 619 145 234 511 121 197 461 382
Future Volume (vph) 519 840 169 116 619 145 234 511 121 197 461 382
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 5.1 5.1 4.2 5.1 5.1 4.2 49 3.5 5.4 5.4
Lane Util. Factor 097 095 100 097 095 100 097 095 097 09  1.00
Frt 100 100 08 100 100 08 100 097 1.00 1.00 085
Flt Protected 095 100 100 095 100 100 095 1.00 095 100 1.00
Satd. Flow (prot) 3433 3539 1583 3433 3539 1583 3433 3437 3433 3539 1583
Flt Permitted 095 100 100 095 100 100 095 1.00 095 100 1.00
Satd. Flow (perm) 3433 3539 1583 3433 3539 1583 3433 3437 3433 3539 1583
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 564 913 184 126 673 158 254 555 132 214 501 415
RTOR Reduction (vph) 0 0 61 0 0 99 0 20 0 0 0 221
Lane Group Flow (vph) 564 913 123 126 673 59 254 667 0 214 501 194
Turn Type Prot NA  Perm Prot NA  Perm Prot NA Prot NA  Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 4
Actuated Green, G (s) 266 470 470 120 324 324 123 252 121 238 238
Effective Green, g (s) 266 470 470 120 324 324 123 252 12.1 238 238
Actuated g/C Ratio 023 041 0.41 0.11 028 028 0.11 0.22 0.11 0.21 0.21
Clearance Time (s) 4.2 51 5.1 4.2 51 5.1 4.2 4.9 3.5 54 54
Vehicle Extension (s) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Lane Grp Cap (vph) 801 1459 652 361 1005 449 370 759 364 738 330
v/s Ratio Prot c0.16  c0.26 004 0.9 c0.07 ¢0.19 006 0.14
v/s Ratio Perm 0.08 0.04 0.12
v/c Ratio 070 063 019 035 067 013 069 088 059 068 059
Uniform Delay, d1 40.1 265 214 474 361 303 490 429 486 416 407
Progression Factor 100 100 100 100 100 100 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.3 2.0 0.6 0.2 3.5 0.6 42 109 1.6 2.0 1.7
Delay (s) 424 286 220 476 396 309 532 539 50.1 435 424
Level of Service D C C D D C D D D D D
Approach Delay (s) 32.5 39.2 53.7 444
Approach LOS C D D D
Intersection Summary
HCM 2000 Control Delay 41.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 114.0 Sum of lost time (s) 18.9
Intersection Capacity Utilization 76.2% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
Baseline plus Project Conditions PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

3: E. 14th Street & Davis Street/Callan Avenue 09/18/2018
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI © if L 'S L 'S L 'S

Traffic Volume (vph) 72 499 211 36 297 60 221 493 50 47 475 39

Future Volume (vph) 72 499 211 36 297 60 221 493 50 47 475 39

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.2 4.2 4.2 4.2 4.2 4.2 4.6 4.2 4.6

Lane Util. Factor 1.00 095 1.00 1.00 095 1.00 095 1.00 095

Frt 100 100 08 100 097 1.00 099 1.00 099

Flt Protected 095 100 100 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1770 3539 1583 1770 3450 1770 3491 1770 3499

Flt Permitted 042 100 100 028 1.00 095 1.00 095 1.00

Satd. Flow (perm) 791 3539 1583 529 3450 1770 3491 1770 3499

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 78 542 229 39 323 65 240 536 54 51 516 42

RTOR Reduction (vph) 0 0 147 0 23 0 0 7 0 0 5 0

Lane Group Flow (vph) 78 542 82 39 365 0 240 583 0 51 553 0

Turn Type Perm NA Perm Perm NA Prot NA Prot NA

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 4 8

Actuated Green, G (s) 212 212 212 212 212 16.5 459 49 343

Effective Green, g (s) 212 212 212 212 212 16.5 459 49 343

Actuated g/C Ratio 025 025 025 025 025 019 054 0.06 040

Clearance Time (s) 4.2 4.2 4.2 4.2 4.2 4.2 4.6 4.2 4.6

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 197 882 394 131 860 343 1885 102 1411

v/s Ratio Prot c0.15 0.11 c0.14 017 0.03 ¢0.16

v/s Ratio Perm 0.10 005 0.07

v/c Ratio 040  0.61 0.21 030 042 0.70  0.31 050  0.39

Uniform Delay, d1 266 283 253 259 268 319 108 389 180

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.13 0.87 1.00 1.00

Incremental Delay, d2 1.3 1.3 0.3 1.3 0.3 5.8 0.4 3.8 0.8

Delay (s) 2719 296 255 271 27.1 41.9 9.8 427 188

Level of Service C C C C C D A D B

Approach Delay (s) 28.3 271 19.1 20.8

Approach LOS C C B C

Intersection Summary

HCM 2000 Control Delay 23.6 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 85.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 58.1% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Baseline plus Project Conditions PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

4: Estudillo Avenue & E. 14th Street 09/18/2018
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % T % T L 'S L 'S

Traffic Volume (vph) 88 140 33 145 137 145 39 537 99 144 492 89

Future Volume (vph) 88 140 33 145 137 145 39 537 99 144 492 89

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.6 4.6 4.6 4.6

Lane Util. Factor 1.00  1.00 1.00  1.00 1.00 095 1.00 095

Frt 1.00 097 1.00 092 1.00 098 1.00 098

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1770 1809 1770 1719 1770 3456 1770 3458

Flt Permitted 024 1.00 050  1.00 040  1.00 038 1.00

Satd. Flow (perm) 456 1809 922 1719 751 3456 700 3458

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 96 152 36 158 149 158 42 584 108 157 535 97

RTOR Reduction (vph) 0 11 0 0 52 0 0 13 0 0 13 0

Lane Group Flow (vph) 96 177 0 158 255 0 42 679 0 157 619 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 8 4 6 2

Permitted Phases 8 4 6 2

Actuated Green, G (s) 173 173 173 173 59.1 59.1 59.1 59.1

Effective Green, g (s) 173 173 173 173 59.1 59.1 59.1 59.1

Actuated g/C Ratio 020 020 020 020 0.70  0.70 070  0.70

Clearance Time (s) 4.0 4.0 4.0 4.0 4.6 4.6 4.6 4.6

Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 92 368 187 349 522 2402 486 2404

v/s Ratio Prot 0.10 0.15 0.20 0.18

v/s Ratio Perm c0.21 0.17 0.06 c0.22

v/c Ratio 1.04 048 084 073 008 028 032 026

Uniform Delay, d1 339 299 326 317 4.2 4.9 5.1 4.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.29 0.20

Incremental Delay, d2 106.1 0.4 26.9 6.7 0.3 0.3 1.7 0.2

Delay (s) 1400 302 595 383 45 5.2 3.1 1.2

Level of Service F C E D A A A A

Approach Delay (s) 67.3 455 5.2 1.6

Approach LOS E D A A

Intersection Summary

HCM 2000 Control Delay 20.0 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.48

Actuated Cycle Length (s) 85.0 Sum of lost time (s) 8.6

Intersection Capacity Utilization 65.1% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Baseline plus Project Conditions PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

5: Davis Street & Preda Street 09/18/2018
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations L 'S L 'S & &

Traffic Volume (vph) 107 1296 62 25 1147 58 46 19 9 62 10 72

Future Volume (vph) 107 1296 62 25 1147 58 46 19 9 62 10 72

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.2 4.6 4.2 4.6 4.2 4.2

Lane Util. Factor 1.00 095 1.00 095 1.00 1.00

Frt 1.00 099 1.00 099 0.98 0.93

Flt Protected 095 1.00 095 1.00 0.97 0.98

Satd. Flow (prot) 1770 3515 1770 3514 1777 1700

Flt Permitted 095 1.00 095 1.00 0.62 0.84

Satd. Flow (perm) 1770 3515 1770 3514 1130 1454

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 116 1409 67 21 1247 63 50 21 10 67 11 78

RTOR Reduction (vph) 0 2 0 0 2 0 0 6 0 0 47 0

Lane Group Flow (vph) 116 1474 0 27 1308 0 0 75 0 0 109 0

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 109 7141 42 644 1.7 1.7

Effective Green, g (s) 109 7141 42 644 1.7 1.7

Actuated g/C Ratio 0.11 0.71 0.04 0.64 0.12 0.12

Clearance Time (s) 4.2 4.6 4.2 4.6 4.2 4.2

Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0

Lane Grp Cap (vph) 192 2499 74 2263 132 170

v/s Ratio Prot c0.07 c0.42 0.02 0.37

v/s Ratio Perm 0.07 c0.08

v/c Ratio 060 059 036 0.8 0.57 0.64

Uniform Delay, d1 425 7.2 466  10.1 41.8 422

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.6 1.0 1.1 1.1 3.3 6.1

Delay (s) 46.1 8.2 477 1.2 45.1 48.2

Level of Service D A D B D D

Approach Delay (s) 11.0 11.9 451 48.2

Approach LOS B B D D

Intersection Summary

HCM 2000 Control Delay 14.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 61.8% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Baseline plus Project Conditions PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

6: NB I-880 Ramps & Davis Street 09/18/2018
— Y ¥ T N 2

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4 if +4 W if

Traffic Volume (vph) 1029 529 0 914 673 520

Future Volume (vph) 1029 529 0 914 673 520

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 4.0 5.1 4.5 4.5

Lane Util. Factor 095 1.00 095 097 091

Frt 1.00 085 1.00 097 085

Flt Protected 1.00  1.00 1.00 09  1.00

Satd. Flow (prot) 3539 1583 3539 3379 1441

Flt Permitted 1.00  1.00 1.00 09  1.00

Satd. Flow (perm) 3539 1583 3539 3379 1441

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 1118 575 0 993 732 565

RTOR Reduction (vph) 0 0 0 0 16 16

Lane Group Flow (vph) 1118 575 0 993 874 391

Turn Type NA  Free NA Prot  Perm

Protected Phases 2 6 4

Permitted Phases Free 4

Actuated Green, G (s) 739 1300 739 465 465

Effective Green, g (s) 739 1300 739 465 465

Actuated g/C Ratio 057  1.00 057 036 0.36

Clearance Time (s) 5.1 5.1 4.5 4.5

Vehicle Extension (s) 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 2011 1583 2011 1208 515

v/s Ratio Prot c0.32 028 026

v/s Ratio Perm 0.36 c0.27

v/c Ratio 056  0.36 049 072 0.76

Uniform Delay, d1 17.7 0.0 168 362 368

Progression Factor 1.44 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.6 0.9 2.3 6.7

Delay (s) 26.6 0.6 177 385 436

Level of Service C A B D D

Approach Delay (s) 17.8 17.7 4041

Approach LOS B B D

Intersection Summary

HCM 2000 Control Delay 25.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 9.6

Intersection Capacity Utilization 61.1% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Baseline plus Project Conditions PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

7. Davis Street & SB I-880 Ramps 09/18/2018
Ao AN S

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations +4+4 44 ooy if

Traffic Volume (vph) 0 1164 1176 400 378 555

Future Volume (vph) 0 1164 1176 400 378 555

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.1 4.0 4.7 4.7

Lane Util. Factor 0.91 095 100 097 091

Frt 100 100 085 094 085

Flt Protected 1.00 1.00 1.00 097 1.00

Satd. Flow (prot) 5085 3539 1583 3297 1441

Flt Permitted 1.00 1.00 1.00 097 1.00

Satd. Flow (perm) 5085 3539 1583 3297 1441

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 0 1265 1278 435 411 603

RTOR Reduction (vph) 0 0 0 0 22 22

Lane Group Flow (vph) 0 1265 1278 435 666 304

Turn Type NA NA  Free Prot  Perm

Protected Phases 2 6 4

Permitted Phases Free 4

Actuated Green, G (s) 837 837 1300 365 365

Effective Green, g (s) 837 837 1300 365 365

Actuated g/C Ratio 064 064 100 028 028

Clearance Time (s) 5.1 5.1 4.7 4.7

Vehicle Extension (s) 3.5 3.5 4.0 4.0

Lane Grp Cap (vph) 3273 2278 1583 925 404

v/s Ratio Prot 025 ¢0.36 0.20

v/s Ratio Perm 0.27 c0.21

v/c Ratio 039 056 027 072 075

Uniform Delay, d1 1.0 129 00 421 42.6

Progression Factor 1.00 1.08 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.9 0.4 2.9 8.2

Delay (s) 113 1438 04 450 508

Level of Service B B A D D

Approach Delay (s) 1.3 1.1 46.9

Approach LOS B B D

Intersection Summary

HCM 2000 Control Delay 20.3 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 9.8

Intersection Capacity Utilization 63.6% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Baseline plus Project Conditions PM Synchro 9 Report
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QUEUE LENGTH CALCULATIONS



Queues

1: Alvarado Street & Davis Street 09/18/2018
A T2 N B S

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 75 814 151 1098 113 74 177 136 71 114

v/c Ratio 054 040 0.71 049 059 027 046 0.7 026 0.34

Control Delay 463 244 569 113 491 36.6 94 576 364 8.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 463 244 569 113 491 36.6 94 576 364 8.6

Queue Length 50th (ft) 45 217 89 168 65 40 0 79 39 0

Queue Length 95th (ft) 89 335 145 292 111 75 53 132 72 40

Internal Link Dist (ft) 1291 665 428 445

Turn Bay Length (ft) 100 100 110 110

Base Capacity (vph) 202 2038 368 2259 436 613 640 435 613 602

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 037 040 041 049 026 012 028 0.31 012  0.19

Intersection Summary

Baseline plus Project Conditions AM Synchro 9 Report
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Queues

2: San Leandro Boulevard & Davis Street 09/18/2018
Ay ¢ At ML S

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR
Lane Group Flow (vph) 361 524 124 124 641 203 297 645 83 338 326
v/c Ratio 082 062 027 034 08 042 076 044 023 025 043
Control Delay 646 414 111 50.3 526 89 624 259 488 266 7.7
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 646 414 111 50.3 526 89 624 259 488 266 7.7
Queue Length 50th (ft) 134 182 16 44 241 9 111 175 29 87 23
Queue Length 95th (ft) #202 214 57 74 277 65 156 262 54 143 105
Internal Link Dist (ft) 665 1400 573 503
Turn Bay Length (ft) 260 70 130 150 260 140 280
Base Capacity (vph) 451 1092 556 391 1024 591 422 1475 421 1329 767
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 080 048 022 032 063 034 070 044 020 025 043
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
Baseline plus Project Conditions AM Synchro 9 Report
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Queues

3: E. 14th Street & Davis Street/Callan Avenue 09/18/2018
SO T T2 N N

Lane Group EBL EBT EBR WBL WBT NBL NBT  SBL  SBT
Lane Group Flow (vph) 142 267 187 48 272 234 486 39 728
v/c Ratio 0.71 037 039 024 037 075 023 028 044
Control Delay 51.1 30.7 65 297 268 488 75 440 165
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 51.1 30.7 65 297 268 488 75 440 165
Queue Length 50th (ft) 76 68 0 23 61 101 57 21 122
Queue Length 95th (ft) 124 91 46 47 84 mi#195 101 53 210
Internal Link Dist (ft) 1400 680 320 348
Turn Bay Length (ft) 80 70 70 100 70
Base Capacity (vph) 265 966 568 268 961 357 2190 155 1676
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 054 028 033 018 028 066 022 025 043
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
m Volume for 95th percentile queue is metered by upstream signal.
Baseline plus Project Conditions AM Synchro 9 Report
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Queues
4: Estudillo Avenue & E. 14th Street 09/18/2018

A
laneGrop  EBL EBT WBL WBT NBL NBT SBL SBT 0000000000

Lane Group Flow (vph) 42 129 234 390 41 529 132 595
v/c Ratio 051 029 08 079 008 023 024 026
Control Delay 492 263 540 324 7.8 6.3 4.0 25
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 492 263 540 324 7.8 6.3 4.0 25
Queue Length 50th (ft) 21 57 126 143 7 47 10 17
Queue Length 95th (ft) 51 91 188 219 25 92 22 31
Internal Link Dist (ft) 480 608 320 320
Turn Bay Length (ft) 80 120 60 80

Base Capacity (vph) 102 551 352 585 518 2329 561 2336
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 041 023 066 067 008 023 024 025

Baseline plus Project Conditions AM Synchro 9 Report
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Queues
5: Davis Street & Preda Street 09/18/2018

b et
laneGrop  EBL EBT WBL WBT NeT ssT 0000000000000

Lane Group Flow (vph) 51 857 38 1282 136 260
v/c Ratio 038 039 031 060 062 081
Control Delay 490 111 54.8 95 432 474
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 490 111 54.8 95 432 474
Queue Length 50th (ft) 30 131 24 93 69 124
Queue Length 95th (ft) 65 231 m52 170 118 191
Internal Link Dist (ft) 1704 1291 446 331
Turn Bay Length (ft) 150 150

Base Capacity (vph) 229 2207 229 2135 374 531
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 022 039 017 060 036 049

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

Baseline plus Project Conditions AM Synchro 9 Report
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Queues
6: NB 1-880 Ramps & Davis Street 09/18/2018

— N TN
laneGrop  EBT EBR WBT NBL NSR

Lane Group Flow (vph) 536 292 1126 623 136
v/c Ratio 022 018 047 075 0.32
Control Delay 9.6 0.3 10.3  46.0 11.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 9.6 03 103 460 115
Queue Length 50th (ft) 50 0 190 220 18
Queue Length 95th (ft) 149 4 283 263 69
Internal Link Dist (ft) 828 292 1084

Turn Bay Length (ft) 200 100
Base Capacity (vph) 2388 1583 2388 1209 576
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 022 018 047 052 0.24

Baseline plus Project Conditions AM Synchro 9 Report
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Queues
7: Davis Street & SB |-880 Ramps 09/18/2018

R T S N
laneGrop  EBT WBT WBR sBL sR 00000

Lane Group Flow (vph) 610 1255 427 492 230
v/c Ratio 017 051 035 068 0.69
Control Delay 6.6 12.3 47 431 46.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 66 123 47 431 463
Queue Length 50th (ft) 48 232 50 164 152
Queue Length 95th (ft) 84 350 107 197 224
Internal Link Dist (ft) 49 828 432

Turn Bay Length (ft) 580 100

Base Capacity (vph) 3566 2482 1237 1452 647
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 017 051 035 034 0.36

Baseline plus Project Conditions AM Synchro 9 Report
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Queues

1: Alvarado Street & Davis Street 09/18/2018
A T2 N B S

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 137 1269 112 1189 123 72 221 188 56 84
v/c Ratio 047 067 052 069 048 020 052 075 016  0.23
Control Delay 394 189 441 201 36.0 285 151 499 277 7.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 394 189 441 2041 36.0 285 151 499 277 7.7
Queue Length 50th (ft) 69 248 58 240 60 33 35 97 26 0
Queue Length 95th (ft) 128 #418 107 366 101 62 89 135 47 27
Internal Link Dist (ft) 1291 665 428 445

Turn Bay Length (ft) 100 100 110 110
Base Capacity (vph) 292 1887 214 1726 493 684 676 486 684 635
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 047 067 052 069 025 0.11 033 039 008 013

Intersection Summary

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

Baseline plus Project Conditions PM Synchro 9 Report
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Queues

2: San Leandro Boulevard & Davis Street 09/18/2018
Ay ¢ At ML S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR
Lane Group Flow (vph) 564 913 184 126 673 158 254 687 214 501 415
v/c Ratio 0.71 063 026 035 067 029 068 08 059 068 0.75
Control Delay 471 298 119 504 397 85  59.1 545 557  46.1 224
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 471 298 119 504 397 85  59.1 545 557  46.1 224
Queue Length 50th (ft) 197 273 36 44 227 10 94 248 78 179 92
Queue Length 95th (ft) #334 384 95 75 293 60 137 298 117 220 199
Internal Link Dist (ft) 665 1400 573 503
Turn Bay Length (ft) 260 70 130 150 260 140 280
Base Capacity (vph) 799 1459 713 391 1028 558 391 1052 421 1058 669
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 0.71 063 026 032 065 028 065 065 051 047  0.62
Intersection Summary

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

Baseline plus Project Conditions PM Synchro 9 Report
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Queues

3: E. 14th Street & Davis Street/Callan Avenue 09/18/2018
SO T T2 N N

Lane Group EBL EBT EBR WBL WBT NBL NBT  SBL  SBT

Lane Group Flow (vph) 78 542 229 39 388 240 590 51 558

v/c Ratio 040 062 042 030 044 070 030 033 039

Control Delay 309 307 78 298 254 460 108 423 211

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 309 307 78 298 254 460 108 423 211

Queue Length 50th (ft) 35 136 14 17 85 117 62 26 106

Queue Length 95th (ft) 68 163 60 40 110 m188 137 60 192

Internal Link Dist (ft) 1400 680 320 348

Turn Bay Length (ft) 80 70 70 100 70

Base Capacity (vph) 270 1207 669 180 1197 454 1961 167 1419

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 029 045 034 022 032 053 030 0.31 0.39

Intersection Summary

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

Baseline plus Project Conditions PM Synchro 9 Report
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Queues

4: Estudillo Avenue & E. 14th Street 09/18/2018
I W

Lane Group EBL EBT WBL WBT NBL NBT  SBL  SBT
Lane Group Flow (vph) 96 188 158 307 42 692 157 632
v/c Ratio 104 050 084 077 008 029 032 026
Control Delay 1394 309 662 370 6.3 5.7 3.7 1.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1394 309 662 370 6.3 5.7 3.7 1.3
Queue Length 50th (ft) ~b6 83 82 123 6 57 7 11
Queue Length 95th (ft) #128 129 138 188 22 112 12 13
Internal Link Dist (ft) 480 608 320 320
Turn Bay Length (ft) 80 120 60 80
Base Capacity (vph) 139 563 282 570 521 2416 486 2416
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 069 033 056 054 008 029 032 026
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.
Baseline plus Project Conditions PM Synchro 9 Report
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Queues
5: Davis Street & Preda Street 09/18/2018

b et
laneGrop  EBL EBT WBL WBT wNeT seT 0000000000000

Lane Group Flow (vph) 116 1476 27 1310 81 156
v/c Ratio 060 058 025 058 059 0.72
Control Delay 54.9 93 496 128 537 455
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 54.9 93 496 128 537 455
Queue Length 50th (ft) 72 227 17 225 45 64
Queue Length 95th (ft) 123 391 43 390 88 123
Internal Link Dist (ft) 1704 1291 446 331
Turn Bay Length (ft) 150 150

Base Capacity (vph) 297 2559 191 2265 364 498
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 039 058 014 058 022 0.31

Baseline plus Project Conditions PM Synchro 9 Report
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Queues
6: NB 1-880 Ramps & Davis Street 09/18/2018

— N TN
laneGrop  EBT EBR WBT NBL NR

Lane Group Flow (vph) 1118 575 993 890 407
v/c Ratio 056 036 049 073 0.77
Control Delay 29.3 1.1 194 3841 435
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 29.3 1.1 194 381 435
Queue Length 50th (ft) 388 1 251 326 315
Queue Length 95th (ft) 525 31 389 332 382
Internal Link Dist (ft) 828 292 1084

Turn Bay Length (ft) 200 100
Base Capacity (vph) 2010 1583 2010 1779 765
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 056 036 049 050 053

Baseline plus Project Conditions PM Synchro 9 Report
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Queues
7: Davis Street & SB |-880 Ramps 09/18/2018

R T S N
LaneGrop  EBT WBT WBR sBL SR 00000

Lane Group Flow (vph) 1265 1278 435 688 326
v/c Ratio 039 056 027 073 0.77
Control Delay 12.3 16.2 04 442 499
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 123 16.2 04 442 499
Queue Length 50th (ft) 170 305 0 260 253
Queue Length 95th (ft) 258 439 0 287 332
Internal Link Dist (ft) 49 828 432

Turn Bay Length (ft) 580 100

Base Capacity (vph) 3274 2278 1583 1470 652
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 039 056 027 047 050

Baseline plus Project Conditions PM Synchro 9 Report
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APPENDIX E — CUMULATIVE CONDITIONS LOS CALCULATIONS

915 Antonio Street Transportation Impact Study - Appendix



LEVEL OF SERVICE (LOS) CALCULATIONS



HCM Signalized Intersection Capacity Analysis

1: Alvarado Street & Davis Street 06/26/2018
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L 'S L 'S % 4 if % 4 if
Traffic Volume (vph) 107 896 141 143 1023 112 117 80 169 125 84 106
Future Volume (vph) 107 896 141 143 1023 112 117 80 169 125 84 106
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 5.1 4.2 5.1 4.7 4.7 4.7 4.7 4.7 4.7
Lane Util. Factor 1.00 095 1.00 095 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 098 1.00 099 100 100 08 100 100 085
Flt Protected 095 1.00 095 1.00 095 100 100 095 100 1.00
Satd. Flow (prot) 1770 3467 1770 3487 1770 1863 1583 1770 1863 1583
Flt Permitted 095 1.00 095 1.00 070 100 100 070 100 1.00
Satd. Flow (perm) 1770 3467 1770 3487 1304 1863 1583 1310 1863 1583
Peak-hour factor, PHF 096 09 09 09 09 09 09 09 096 096 096 0.96
Adj. Flow (vph) 111 933 147 149 1066 117 122 83 176 130 88 110
RTOR Reduction (vph) 0 8 0 0 6 0 0 0 151 0 0 94
Lane Group Flow (vph) 111 1072 0 149 1177 0 122 83 25 130 88 16
Turn Type Prot NA Prot NA Perm NA Perm Perm NA  Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 93  56.1 114 582 135 135 135 135 135 135
Effective Green, g (s) 93  56.1 114 582 135 135 135 135 135 135
Actuated g/C Ratio 0.10  0.59 012  0.61 014 014 014 014 014 014
Clearance Time (s) 4.2 51 4.2 5.1 4.7 4.7 4.7 4.7 4.7 4.7
Vehicle Extension (s) 1.0 3.0 1.0 3.0 1.0 1.0 1.0 1.5 1.5 1.5
Lane Grp Cap (vph) 173 2047 212 2136 185 264 224 186 264 224
v/s Ratio Prot 006  0.31 c0.08 c0.34 0.04 0.05
v/s Ratio Perm 0.09 0.02 ¢0.10 0.01
v/c Ratio 064 052 0.70 0.5 066  0.31 0.11 070 033 007
Uniform Delay, d1 412 115 402 108 386 366 355 388 367 353
Progression Factor 084 144 1.00  1.00 1.00 100 100 1.00 1.00 1.00
Incremental Delay, d2 5.7 0.9 8.3 1.0 6.3 0.2 0.1 8.9 0.3 0.0
Delay (s) 405 176 485 118 449 368 356 477 370 354
Level of Service D B D B D D D D D D
Approach Delay (s) 19.7 15.9 38.9 40.7
Approach LOS B B D D
Intersection Summary
HCM 2000 Control Delay 22.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 95.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 63.0% ICU Level of Service B
Analysis Period (min) 15
¢ Critical Lane Group
Cumulative (2040) Conditions AM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

2: San Leandro Boulevard & Davis Street 06/26/2018
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ™M o b o b T ™M "
Traffic Volume (vph) 424 553 126 312 1042 681 429 1043 138 135 420 341
Future Volume (vph) 424 553 126 312 1042 681 429 1043 138 135 420 341
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 5.1 5.1 4.2 5.1 5.1 4.2 49 3.5 5.4 5.4
Lane Util. Factor 097 095 100 097 095 100 097 095 097 09  1.00
Frt 100 100 08 100 100 08 100 098 1.00 1.00 085
Flt Protected 095 100 100 095 100 100 095 1.00 095 100 1.00
Satd. Flow (prot) 3433 3539 1583 3433 3539 1583 3433 3477 3433 3539 1583
Flt Permitted 095 100 100 095 100 100 095 1.00 095 100 1.00
Satd. Flow (perm) 3433 3539 1583 3433 3539 1583 3433 3477 3433 3539 1583
Peak-hour factor, PHF 096 09 09 09 09 09 09 09 096 096 096 0.96
Adj. Flow (vph) 442 576 131 325 1085 709 447 1086 144 141 438 355
RTOR Reduction (vph) 0 0 67 0 0 185 0 9 0 0 0 171
Lane Group Flow (vph) 442 576 64 325 1085 524 447 1221 0 141 438 184
Turn Type Prot NA  Perm Prot NA  Perm Prot NA Prot NA  Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 4
Actuated Green, G (s) 150 354 354 126 330 330 140 365 11.8 331 33.1
Effective Green, g (s) 150 354 354 126 330 330 140 365 11.8 331 33.1
Actuated g/C Ratio 013  0.31 0.31 0.11 029 029 012 032 010 029 029
Clearance Time (s) 4.2 51 5.1 4.2 51 5.1 4.2 4.9 3.5 54 54
Vehicle Extension (s) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Lane Grp Cap (vph) 451 1098 491 379 1024 458 421 1113 355 1027 459
v/s Ratio Prot c0.13  0.16 009  0.31 c0.13  ¢0.35 004 012
v/s Ratio Perm 0.04 c0.33 0.12
v/c Ratio 098 052 013 08 106 114 106 1.10 040 043 040
Uniform Delay, d1 494 324 282 498 405 405 500 388 478 328 325
Progression Factor 100 100 100 100 100 100 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 36.9 1.8 05 166 453 875 612 576 0.3 1.3 2.6
Delay (s) 86.3 342 288 664 858 1280 1112 963 480  34.1 35.1
Level of Service F C C E F F F F D C D
Approach Delay (s) 53.6 97.0 100.3 36.6
Approach LOS D F F D
Intersection Summary
HCM 2000 Control Delay 79.8 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.11
Actuated Cycle Length (s) 114.0 Sum of lost time (s) 18.9
Intersection Capacity Utilization 99.3% ICU Level of Service F
Analysis Period (min) 15
¢ Critical Lane Group
Cumulative (2040) Conditions AM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

3: E. 14th Street & Davis Street/Callan Avenue 06/26/2018
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI © if L 'S L 'S L 'S

Traffic Volume (vph) 140 396 175 299 477 71 589 952 143 44 550 250

Future Volume (vph) 140 396 175 299 477 71 589 952 143 44 550 250

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.2 4.2 4.2 4.2 4.2 4.2 4.6 4.2 4.6

Lane Util. Factor 1.00 095 1.00 1.00 095 1.00 095 1.00 095

Frt 100 100 085 100 098 1.00 098 1.00 095

Flt Protected 095 100 100 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1770 3539 1583 1770 3470 1770 3470 1770 3374

Flt Permitted 033 100 100 045 1.00 095 1.00 095 1.00

Satd. Flow (perm) 619 3539 1583 833 3470 1770 3470 1770 3374

Peak-hour factor, PHF 096 09 09 09 09 09 09 09 096 096 096 0.96

Adj. Flow (vph) 146 412 182 311 497 74 614 992 149 46 573 260

RTOR Reduction (vph) 0 0 113 0 12 0 0 15 0 0 44 0

Lane Group Flow (vph) 146 413 69 311 559 0 614 1126 0 46 789 0

Turn Type Perm NA Perm Perm NA Prot NA Prot NA

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 4 8

Actuated Green, G (s) 314 314 314 314 314 178 409 47 278

Effective Green, g (s) 314 314 314 314 314 178 409 47 278

Actuated g/C Ratio 035 035 035 035 035 020 045 005  0.31

Clearance Time (s) 4.2 4.2 4.2 4.2 4.2 4.2 4.6 4.2 4.6

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 215 1234 552 290 1210 350 1576 92 1042

v/s Ratio Prot 0.12 0.16 c0.35 ¢0.32 003 023

v/s Ratio Perm 0.24 0.04 037

v/c Ratio 068 033 013 107 046 1.75 0.7 050 0.76

Uniform Delay, d1 250 216 200 293 227 36.1 19.8 415 281

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.99 1.20 1.00 1.00

Incremental Delay, d2 8.2 0.2 0.1 73.4 0.3 350.0 2.6 4.2 5.2

Delay (s) 332 218 201 1027 230 385.7 264 457 332

Level of Service C C C F C F C D C

Approach Delay (s) 23.6 511 152.1 33.9

Approach LOS C D F C

Intersection Summary

HCM 2000 Control Delay 84.4 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.12

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 97.7% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group

Cumulative (2040) Conditions AM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

4: Estudillo Avenue & E. 14th Street 06/26/2018
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % T % T L 'S L 'S

Traffic Volume (vph) 62 170 19 235 123 267 92 927 246 140 579 123

Future Volume (vph) 62 170 19 235 123 267 92 927 246 140 579 123

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.6 4.6 4.6 4.6

Lane Util. Factor 1.00  1.00 1.00  1.00 1.00 095 1.00 095

Frt 1.00 098 1.00 090 1.00 097 1.00 097

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1770 1834 1770 1671 1770 3428 1770 3446

Flt Permitted 020 1.00 053  1.00 035 1.00 0.17  1.00

Satd. Flow (perm) 372 1834 984 1671 643 3428 325 3446

Peak-hour factor, PHF 096 09 09 09 09 09 09 09 096 096 096 0.96

Adj. Flow (vph) 65 177 20 245 128 278 96 966 256 146 603 128

RTOR Reduction (vph) 0 4 0 0 89 0 0 25 0 0 19 0

Lane Group Flow (vph) 65 193 0 245 317 0 9% 1197 0 146 712 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 8 4 6 2

Permitted Phases 8 4 6 2

Actuated Green, G (s) 244 244 244 244 570 570 570 570

Effective Green, g (s) 244 244 244 244 570 57.0 570 57.0

Actuated g/C Ratio 027 027 027 027 063 0.3 063 063

Clearance Time (s) 4.0 4.0 4.0 4.0 4.6 4.6 4.6 4.6

Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 100 497 266 453 407 2171 205 2182

v/s Ratio Prot 0.11 0.19 0.35 0.21

v/s Ratio Perm 0.17 c0.25 0.15 c0.45

v/c Ratio 065 0.39 092 070 024 055 0.71 0.33

Uniform Delay, d1 290 267 319 295 7.1 9.3 11.0 7.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.74 0.56

Incremental Delay, d2 10.9 0.2 34.4 3.8 1.4 1.0 14.0 0.3

Delay (s) 400 269 66.2  33.3 85 103 222 4.6

Level of Service D C E C A B C A

Approach Delay (s) 30.1 45.7 10.2 7.5

Approach LOS C D B A

Intersection Summary

HCM 2000 Control Delay 18.5 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 8.6

Intersection Capacity Utilization 87.4% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Cumulative (2040) Conditions AM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

5: Davis Street & Preda Street 06/26/2018
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations L 'S L 'S & &

Traffic Volume (vph) 56 807 105 36 1079 47 87 23 21 99 31 109

Future Volume (vph) 56 807 105 36 1079 47 87 23 21 99 31 109

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.2 4.6 4.2 4.6 4.2 4.2

Lane Util. Factor 1.00 095 1.00 095 1.00 1.00

Frt 1.00 098 1.00 099 0.98 0.94

Flt Protected 095 1.00 095 1.00 0.97 0.98

Satd. Flow (prot) 1770 3478 1770 3517 1764 1712

Flt Permitted 095 1.00 095 1.00 0.57 0.82

Satd. Flow (perm) 1770 3478 1770 3517 1040 1427

Peak-hour factor, PHF 096 09 09 09 09 09 09 09 096 096 096 0.96

Adj. Flow (vph) 58 841 109 38 1124 49 91 24 22 103 32 114

RTOR Reduction (vph) 0 6 0 0 2 0 0 9 0 0 40 0

Lane Group Flow (vph) 58 944 0 38 1171 0 0 128 0 0 209 0

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 66 593 46 573 18.1 18.1

Effective Green, g (s) 6.6 59.3 46 573 18.1 18.1

Actuated g/C Ratio 007 062 005 0.60 0.19 0.19

Clearance Time (s) 4.2 4.6 4.2 4.6 4.2 4.2

Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0

Lane Grp Cap (vph) 122 2171 85 2121 198 271

v/s Ratio Prot c0.03 0.27 0.02 ¢0.33

v/s Ratio Perm 0.12 c0.15

v/c Ratio 048 043 045 0.5 0.65 0.77

Uniform Delay, d1 425 9.2 440 112 35.5 36.5

Progression Factor 1.00 1.00 1.04 0.64 1.00 1.00

Incremental Delay, d2 1.1 0.6 1.2 0.9 54 11.7

Delay (s) 43.6 9.8 46.9 8.1 40.9 48.2

Level of Service D A D A D D

Approach Delay (s) 11.8 9.3 40.9 48.2

Approach LOS B A D D

Intersection Summary

HCM 2000 Control Delay 15.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 95.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 60.7% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Cumulative (2040) Conditions AM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

6: NB I-880 Ramps & Davis Street 06/26/2018
— Y ¥ T N 2

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4 if +4 W if

Traffic Volume (vph) 724 536 0 1069 541 189

Future Volume (vph) 724 536 0 1069 541 189

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 4.0 5.1 4.5 4.5

Lane Util. Factor 095 1.00 095 097 091

Frt 1.00 085 1.00 099 085

Flt Protected 1.00  1.00 1.00 095 1.00

Satd. Flow (prot) 3539 1583 3539 3430 1441

Flt Permitted 1.00  1.00 1.00 095 1.00

Satd. Flow (perm) 3539 1583 3539 3430 1441

Peak-hour factor, PHF 096 09 09 096 096 0.6

Adj. Flow (vph) 754 558 0 1114 564 197

RTOR Reduction (vph) 0 0 0 0 2 117

Lane Group Flow (vph) 754 558 0 1114 582 60

Turn Type NA  Free NA Prot  Perm

Protected Phases 2 6 4

Permitted Phases Free 4

Actuated Green, G (s) 789 115.0 789 265 265

Effective Green, g (s) 789 1150 789 265 265

Actuated g/C Ratio 069  1.00 069 023 023

Clearance Time (s) 5.1 5.1 4.5 4.5

Vehicle Extension (s) 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 2428 1583 2428 790 332

v/s Ratio Prot 0.21 c0.31  ¢c0.17

v/s Ratio Perm 0.35 0.04

v/c Ratio 0.31 0.35 046 074 0.8

Uniform Delay, d1 7.2 0.0 83 410 355

Progression Factor 1.46 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.6 0.6 3.8 0.4

Delay (s) 10.8 0.6 89 448 359

Level of Service B A A D D

Approach Delay (s) 6.4 89 428

Approach LOS A A D

Intersection Summary

HCM 2000 Control Delay 16.0 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 115.0 Sum of lost time (s) 9.6

Intersection Capacity Utilization 55.0% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Cumulative (2040) Conditions AM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

7. Davis Street & SB I-880 Ramps 06/26/2018
Ao AN S

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations +4+4 44 ooy if

Traffic Volume (vph) 0 1394 1263 378 337 580

Future Volume (vph) 0 1394 1263 378 337 580

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 5.1 5.1 4.7 4.7

Lane Util. Factor 0.91 095 100 097 091

Frt 100 100 085 093 085

Flt Protected 1.00 1.00 1.00 097 1.00

Satd. Flow (prot) 5085 3539 1583 3277 1441

Flt Permitted 1.00 1.00 1.00 097 1.00

Satd. Flow (perm) 5085 3539 1583 3277 1441

Peak-hour factor, PHF 096 09 09 096 096 0.6

Adj. Flow (vph) 0 1452 1316 394 351 604

RTOR Reduction (vph) 0 0 0 141 19 19

Lane Group Flow (vph) 0 1452 1316 253 628 289

Turn Type NA NA  Perm Prot  Perm

Protected Phases 2 6 4

Permitted Phases 6 4

Actuated Green, G (s) 737 737 737 315 315

Effective Green, g (s) 737 737 737 315 315

Actuated g/C Ratio 064 064 064 027 027

Clearance Time (s) 5.1 5.1 5.1 4.7 4.7

Vehicle Extension (s) 3.5 3.5 3.5 4.0 4.0

Lane Grp Cap (vph) 3258 2268 1014 897 394

v/s Ratio Prot 029 ¢0.37 0.19

v/s Ratio Perm 0.16 c0.20

v/c Ratio 045 058 025 070 0.73

Uniform Delay, d1 104 118 88 375 379

Progression Factor 1.00 1.27 3.74 1.00 1.00

Incremental Delay, d2 0.4 1.0 0.5 2.7 7.4

Delay (s) 108 16.0 335 402 453

Level of Service B B C D D

Approach Delay (s) 10.8  20.0 41.8

Approach LOS B C D

Intersection Summary

HCM 2000 Control Delay 21.8 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 115.0 Sum of lost time (s) 9.8

Intersection Capacity Utilization 67.0% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Cumulative (2040) Conditions AM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

1: Alvarado Street & Davis Street 07/03/2018
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations L 'S L 'S % 4 if % 4 if
Traffic Volume (vph) 132 1455 80 191 129 128 162 66 204 155 72 136
Future Volume (vph) 132 1455 80 191 1296 128 162 66 204 155 72 136
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 5.1 4.2 5.1 4.7 4.7 4.7 4.7 4.7 4.7
Lane Util. Factor 1.00 095 1.00 095 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 099 1.00 099 100 100 08 100 100 085
Flt Protected 095 1.00 095 1.00 095 100 100 095 100 1.00
Satd. Flow (prot) 1770 3512 1770 3492 1770 1863 1583 1770 1863 1583
Flt Permitted 095 1.00 095 1.00 0.71 1.00 1.00 0.71 1.00  1.00
Satd. Flow (perm) 1770 3512 1770 3492 1319 1863 1583 1326 1863 1583
Peak-hour factor, PHF 096 09 09 09 09 09 09 09 096 096 096 0.96
Adj. Flow (vph) 138 1516 83 199 1350 133 169 69 212 161 75 142
RTOR Reduction (vph) 0 B 0 0 8 0 0 0 113 0 0 118
Lane Group Flow (vph) 138 1594 0 199 1475 0 169 69 100 161 75 24
Turn Type Prot NA Prot NA Perm NA Perm Perm NA  Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 146 374 198 426 148 148 148 148 148 1438
Effective Green, g (s) 146 374 198 426 148 148 148 148 148 1438
Actuated g/C Ratio 017 043 023 050 017 017 047 047 017  0.417
Clearance Time (s) 4.2 51 4.2 5.1 4.7 4.7 4.7 4.7 4.7 4.7
Vehicle Extension (s) 1.0 3.0 1.0 3.0 1.0 1.0 1.0 1.5 1.5 1.5
Lane Grp Cap (vph) 300 1527 407 1729 226 320 272 228 320 272
v/s Ratio Prot 0.08 045 c0.11  c0.42 0.04 0.04
v/s Ratio Perm c0.13 0.06 0.12 0.02
v/c Ratio 046  1.04 049 085 075 022 037 0.71 023  0.09
Uniform Delay, d1 32.1 24.3 287  19.0 338 306 315 336 307 299
Progression Factor 1.00  1.00 1.00  1.00 1.00 100 100 1.00 1.00 1.00
Incremental Delay, d2 04 355 0.3 5.6 11.2 0.1 0.3 7.9 0.1 0.1
Delay (s) 326 598 290 246 450 307 318 414 308 300
Level of Service C E C C D C C D C C
Approach Delay (s) 57.6 251 36.6 35.0
Approach LOS E C D D
Intersection Summary
HCM 2000 Control Delay 40.5 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 86.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 80.7% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
Cumulative (2040) Conditions PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

2: San Leandro Boulevard & Davis Street 07/03/2018
A ey ¢ ANt A2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations M ol b o T ™M "
Traffic Volume (vph) 616 1070 192 236 727 176 374 827 307 440 908 644
Future Volume (vph) 616 1070 192 236 727 176 374 827 307 440 908 644
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 4.6 4.6 4.2 4.6 4.6 4.2 49 3.5 49 49
Lane Util. Factor 097 095 100 097 095 100 097 095 097 09  1.00
Frt 100 100 08 100 100 08 100 096 1.00 1.00 085
Flt Protected 095 100 100 095 100 100 095 1.00 095 100 1.00
Satd. Flow (prot) 3433 3539 1583 3433 3539 1583 3433 3395 3433 3539 1583
Flt Permitted 095 100 100 095 100 100 095 1.00 095 100 1.00
Satd. Flow (perm) 3433 3539 1583 3433 3539 1583 3433 3395 3433 3539 1583
Peak-hour factor, PHF 096 09 09 09 09 09 09 09 096 096 096 0.96
Adj. Flow (vph) 642 1115 200 246 757 183 390 861 320 458 946 671
RTOR Reduction (vph) 0 0 68 0 0 102 0 34 0 0 0 180
Lane Group Flow (vph) 642 1115 132 246 757 81 390 1147 0 458 946 491
Turn Type Prot NA  Perm Prot NA  Perm Prot NA Prot NA  Perm
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 4
Actuated Green, G (s) 150 362 362 123 335 335 130 343 140 346 346
Effective Green, g (s) 150 362 362 123 335 335 130 343 140 346 346
Actuated g/C Ratio 013 032 032 0.11 029 029 0.11 0.30 012 030 030
Clearance Time (s) 4.2 4.6 4.6 4.2 4.6 4.6 4.2 4.9 3.5 4.9 4.9
Vehicle Extension (s) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Lane Grp Cap (vph) 451 1123 502 370 1039 465 391 1021 421 1074 480
v/s Ratio Prot c0.19  ¢0.32 007  0.21 0.11  ¢c0.34 c0.13  0.27
v/s Ratio Perm 0.08 0.05 0.31
v/c Ratio 142 099 026 066 073 017 100 112 1.09 088  1.02
Uniform Delay, d1 495 388 290 489 362 300 505 399 500 377 397
Progression Factor 100 100 100 100 100 100 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 2032 252 1.3 3.5 4.5 08 445 687 69.6 84 468
Delay (s) 2527 640 303 523 407 308 950 108.6 1196  46.1 86.5
Level of Service F E C D D C F F F D F
Approach Delay (s) 122.4 41.6 105.2 75.4
Approach LOS F D F E
Intersection Summary
HCM 2000 Control Delay 89.9 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.14
Actuated Cycle Length (s) 114.0 Sum of lost time (s) 17.9
Intersection Capacity Utilization 99.6% ICU Level of Service F
Analysis Period (min) 15
¢ Critical Lane Group
Cumulative (2040) Conditions PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

3: E. 14th Street & Davis Street/Callan Avenue 07/03/2018
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI © if L 'S L 'S L 'S

Traffic Volume (vph) 134 979 599 212 485 62 297 718 245 68 683 60

Future Volume (vph) 134 979 599 212 485 62 297 718 245 68 683 60

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.2 4.2 4.2 4.2 4.2 4.2 4.6 4.2 4.6

Lane Util. Factor 1.00 095 1.00 1.00 095 1.00 095 1.00 095

Frt 100 100 085 100 098 1.00 096 1.00 099

Flt Protected 095 100 100 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1770 3539 1583 1770 3479 1770 3404 1770 3496

Flt Permitted 034 100 100 014 1.00 095 1.00 095 1.00

Satd. Flow (perm) 626 3539 1583 252 3479 1770 3404 1770 3496

Peak-hour factor, PHF 096 09 09 09 09 09 09 09 096 096 096 0.96

Adj. Flow (vph) 140 1020 624 221 505 65 309 748 255 71 71 62

RTOR Reduction (vph) 0 0 185 0 12 0 0 39 0 0 7 0

Lane Group Flow (vph) 140 1020 439 221 558 0 309 964 0 71 767 0

Turn Type Perm NA Perm Perm NA Prot NA Prot NA

Protected Phases 4 8 5 2 1 6

Permitted Phases 4 4 8

Actuated Green, G (s) 296 296 296 296 296 188  36.2 6.2 236

Effective Green, g (s) 296 296 296 296 296 188  36.2 6.2 236

Actuated g/C Ratio 035 035 035 035 035 022 043 007 028

Clearance Time (s) 4.2 4.2 4.2 4.2 4.2 4.2 4.6 4.2 4.6

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 217 1232 551 87 1211 391 1449 129 970

v/s Ratio Prot 0.29 0.16 c0.17  0.28 0.04 c0.22

v/s Ratio Perm 0.22 028 ¢0.88

v/c Ratio 065 083 080 254 046 079 067 055 079

Uniform Delay, d1 233 254 250 2717 215 312 195 38.1 28.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.07 1.12 1.00 1.00

Incremental Delay, d2 6.4 4.7 78 7257 0.3 9.8 2.3 5.0 6.5

Delay (s) 29.7  30.1 328 7534 218 433 243 43.1 35.0

Level of Service C C C F C D C D C

Approach Delay (s) 31.0 226.2 28.7 35.6

Approach LOS C F C D

Intersection Summary

HCM 2000 Control Delay 63.8 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 1.50

Actuated Cycle Length (s) 85.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 90.4% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Cumulative (2040) Conditions PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

4: Estudillo Avenue & E. 14th Street 07/03/2018
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % T % T L 'S L 'S

Traffic Volume (vph) 141 225 53 230 217 211 44 605 99 292 1029 187

Future Volume (vph) 141 225 53 230 217 211 44 605 99 292 1029 187

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0 4.6 4.6 4.6 4.6

Lane Util. Factor 1.00  1.00 1.00  1.00 1.00 095 1.00 095

Frt 1.00 097 1.00 093 1.00 098 1.00 098

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1770 1810 1770 1725 1770 3465 1770 3458

Flt Permitted 026  1.00 045 1.00 0.14  1.00 033  1.00

Satd. Flow (perm) 477 1810 838 1725 256 3465 611 3458

Peak-hour factor, PHF 096 09 09 09 09 09 09 09 096 096 096 0.96

Adj. Flow (vph) 147 234 55 240 226 220 46 630 103 304 1072 195

RTOR Reduction (vph) 0 9 0 0 39 0 0 17 0 0 19 0

Lane Group Flow (vph) 147 280 0 240 407 0 46 716 0 304 1248 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 8 4 6 2

Permitted Phases 8 4 6 2

Actuated Green, G (s) 292 292 292 292 472 472 472 472

Effective Green, g (s) 292 292 292 292 472 472 472 472

Actuated g/C Ratio 034 034 034 034 056  0.56 056  0.56

Clearance Time (s) 4.0 4.0 4.0 4.0 4.6 4.6 4.6 4.6

Vehicle Extension (s) 2.0 2.0 2.0 2.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 163 621 287 592 142 1924 339 1920

v/s Ratio Prot 0.15 0.24 0.21 0.36

v/s Ratio Perm c0.31 0.29 0.18 c0.50

v/c Ratio 090 045 084  0.69 032 037 090 065

Uniform Delay, d1 265 217 25.7 240 102  10.6 16.7 132

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.88 0.77

Incremental Delay, d2 42.4 0.2 17.9 2.7 6.0 0.6 3.8 0.2

Delay (s) 69.0 219 436 266 162 111 186 103

Level of Service E C D C B B B B

Approach Delay (s) 37.7 32.6 1.4 11.9

Approach LOS D C B B

Intersection Summary

HCM 2000 Control Delay 19.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 85.0 Sum of lost time (s) 8.6

Intersection Capacity Utilization 89.7% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Cumulative (2040) Conditions PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

5: Davis Street & Preda Street 07/03/2018
A ey ¢ ANt A2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations L 'S L 'S & &

Traffic Volume (vph) 131 1488 76 32 1405 74 46 19 9 62 10 72

Future Volume (vph) 131 1488 76 32 1405 74 46 19 9 62 10 72

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.2 4.6 4.2 4.6 4.2 4.2

Lane Util. Factor 1.00 095 1.00 095 1.00 1.00

Frt 1.00 099 1.00 099 0.98 0.93

Flt Protected 095 1.00 095 1.00 0.97 0.98

Satd. Flow (prot) 1770 3513 1770 3513 1778 1700

Flt Permitted 095 1.00 095 1.00 0.62 0.84

Satd. Flow (perm) 1770 3513 1770 3513 1138 1460

Peak-hour factor, PHF 096 09 09 09 09 09 09 09 096 096 096 0.96

Adj. Flow (vph) 136 1550 79 33 1464 77 48 20 9 65 10 75

RTOR Reduction (vph) 0 2 0 0 2 0 0 6 0 0 47 0

Lane Group Flow (vph) 136 1627 0 33 1539 0 0 71 0 0 103 0

Turn Type Prot NA Prot NA Perm NA Perm NA

Protected Phases 5 2 1 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 120 7.2 45 637 11.3 11.3

Effective Green, g (s) 120 712 45 637 11.3 11.3

Actuated g/C Ratio 012  0.71 0.04 0.64 0.11 0.11

Clearance Time (s) 4.2 4.6 4.2 4.6 4.2 4.2

Vehicle Extension (s) 2.0 4.0 2.0 4.0 2.0 2.0

Lane Grp Cap (vph) 212 2501 79 2237 128 164

v/s Ratio Prot c0.08 0.46 0.02 c0.44

v/s Ratio Perm 0.06 c0.07

v/c Ratio 064 065 042  0.69 0.55 0.63

Uniform Delay, d1 41.9 7.7 465 117 42.0 42.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.9 1.3 1.3 1.8 2.9 5.3

Delay (s) 46.8 9.1 478 135 44.9 41.7

Level of Service D A D B D D

Approach Delay (s) 12.0 14.2 449 41.7

Approach LOS B B D D

Intersection Summary

HCM 2000 Control Delay 15.2 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 68.3% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Cumulative (2040) Conditions PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

6: NB I-880 Ramps & Davis Street 07/03/2018
— Y ¥ T N 2

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4 if +4 W if

Traffic Volume (vph) 1418 691 0 1029 1230 486

Future Volume (vph) 1418 691 0 1029 1230 486

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.1 4.0 5.1 4.5 4.5

Lane Util. Factor 095 1.00 095 097 091

Frt 1.00 085 1.00 099 085

Flt Protected 1.00  1.00 1.00 095 1.00

Satd. Flow (prot) 3539 1583 3539 3428 1441

Flt Permitted 1.00  1.00 1.00 095 1.00

Satd. Flow (perm) 3539 1583 3539 3428 1441

Peak-hour factor, PHF 096 09 09 096 096 0.6

Adj. Flow (vph) 1477 720 0 1072 1281 506

RTOR Reduction (vph) 0 0 0 0 3 4

Lane Group Flow (vph) 1477 720 0 1072 1329 451

Turn Type NA  Free NA Prot  Perm

Protected Phases 2 6 4

Permitted Phases Free 4

Actuated Green, G (s) 58.9 130.0 589 615 615

Effective Green, g (s) 589 130.0 589 615 615

Actuated g/C Ratio 045  1.00 045 047 047

Clearance Time (s) 5.1 5.1 4.5 4.5

Vehicle Extension (s) 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 1603 1583 1603 1621 681

v/s Ratio Prot c0.42 0.30 ¢0.39

v/s Ratio Perm 0.45 0.31

v/c Ratio 092 045 067 082 066

Uniform Delay, d1 33.4 0.0 2719 295 263

Progression Factor 1.24 1.00 1.00 1.00 1.00

Incremental Delay, d2 9.6 0.9 2.2 3.6 2.7

Delay (s) 50.8 0.9 30.1 33.1 29.0

Level of Service D A C C C

Approach Delay (s) 34.5 30.1 321

Approach LOS C C C

Intersection Summary

HCM 2000 Control Delay 32.7 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 9.6

Intersection Capacity Utilization 87.4% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Cumulative (2040) Conditions PM Synchro 9 Report
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e The diversions by Amador and Calaveras Counties upstream of Pardee Reservoir will
increase over time, eventually reaching the full extent of their senior rights.

e Releases are made to meet the requirements of senior downstream water right holders and
fishery releases, as required by the JSA.

e EBMUD allocation of CVP supply is available the first year of a drought and subsequent
drought years, according to the U.S. Bureau of Reclamation’s Municipal and Industrial
Shortage Policy.

e The Bayside Groundwater Project Phase 1 is available and brought online in the third year of
a drought.

The UWMP 2015 concludes that EBMUD has, and will have, adequate water supplies to serve
existing and projected demand within the Ultimate Service Boundary during normal and wet
years but that deficits are projected for multi-year droughts. During multi-year droughts,
EBMUD may require significant customer water use reductions and may also need to acquire
supplemental supplies to meet customer demand.

As discussed under the DMP Guidelines section in Chapter 3 of the UWMP 2015, EBMUD’s
system storage generally allows EBMUD to continue serving its customers during dry-year
events. EBMUD typically imposes water use restrictions based on the projected storage available
at the end of September and, based on recent changes to its DMP Guidelines (summarized
below), may also implement water use restrictions in response to a State of California mandate.
By imposing water use restrictions in the first dry year of potential drought periods, EBMUD
attempts to minimize water use restrictions in subsequent years if a drought persists. Throughout
dry periods, EBMUD must continue to meet its current and subsequent-year fishery flow release
requirements and obligations to downstream agencies.

The UWMP 2015 includes DMP Guidelines that establish the level of water use restrictions
EBMUD may implement under varying conditions. Under the DMP Guidelines, water use
restrictions may be determined based upon either projected end-of-September Total System
Storage (TSS) or water use restriction mandates from the State Water Resources Control Board.
When state-mandated water use restrictions exceed the reductions that would otherwise be called
for based upon end-of-September TSS, EBMUD’s water use reduction requirements may be
guided by the applicable state mandates. Under either scenario, while EBMUD strives to keep
water use reductions at or below 15 percent, if the drought is severe, mandatory water use
reductions could exceed 15 percent.

Despite water savings from EBMUD’s aggressive conservation and recycling programs and
water use restrictions called for in the DMP Guidelines, supplemental supplies are still needed in
significant, severe, and critical droughts. The proposed Project will be subject to the same
drought restrictions that apply to all EBMUD customers. In addition, the proposed Project will
be subject to EBMUD’s regulations aimed at encouraging efficient water use, such as

Sections 29 and 31 of EBMUD’s Regulations Governing Water Service. Section 29, “Water Use
Restrictions,” promotes efficient water use by EBMUD customers and prohibits certain uses of
potable water. Section 31, “Water Efficiency Requirements,” identifies the types of water
efficiency requirements (i.e., maximum flow rates for flow control devices) for water service.
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Supplemental Water Supply and Demand Management

The goals of meeting projected water needs and increased water reliability rely on supplemental
supplies, improving reliability of existing water supply facilities, water conservation and
recycled water programs.

By 2011, EBMUD completed construction of the Freeport Regional Water Facility and the
Bayside Groundwater Project Phase 1 to augment its water supply during drought periods.
However, additional supplemental supplies beyond those provided through these facilities will
still be needed, as noted above. Chapter 5 of the UWMP 2015 describes potential supplemental
water supply projects that could be implemented to meet projected long-term water demands
during multi-year drought periods.

The Freeport Regional Water Facility became operational in February 2011. EBMUD’s ability
to take delivery of CVP water through the Freeport Regional Water Facility is based on its Long
Term Renewal Contract (LTRC) with the U.S. Bureau of Reclamation. The LTRC provides for
up to 133,000 acre feet of CVP supply in a single dry year, not to exceed a total of 165,000 acre
feet in three consecutive dry years. Under the LTRC, the CVP supply is available to EBMUD
only in dry years when EBMUD’s total stored water supply is forecast to be below 500,000 total
acre feet on September 30 of each year.

EBMUD is developing the Bayside Groundwater Project in phases to provide a source of
supplemental supply in dry years. Construction of the first phase (Bayside Groundwater Project
Phase 1) was completed in 2010, allowing EBMUD to inject treated potable water into a deep
aquifer in the South East Bay Plain Groundwater Basin for later extraction, treatment, and use
during severe droughts. A permit from the Department of Public Health is required before the
groundwater can be extracted and treated for municipal use. As described in Chapter 4 of the
UWMP 2015, EBMUD’s drought planning calls for using the Bayside Groundwater Project
Phase 1 during the third year of multi-year droughts to provide up to one mgd of water to meet
customer demands. Additional information on the Bayside Groundwater Project can be found in
Section 5.3 and Appendix E of the UWMP 2015.

Chapter 5 of the UWMP 2015 also lists other potential supplemental water projects, including
northern California water transfers, Bayside Groundwater Project Expansion, Expansion of
Contra Costa Water District’s Los Vaqueros Reservoir, and others that could be implemented to
meet the projected long-term water supplemental need during multi-year drought periods. The
UWMP 2015 identifies a broad mix of projects, with inherent scalability and the ability to adjust
implementation schedules for particular components which will allow EBMUD to pursue the
necessary supplemental supplies, while minimizing the risks associated with future uncertainties
such as project implementation challenges and global climate change. The Environmental Impact
Report that EBMUD certified for the Water Supply Management Program 2040 examined the
impacts of pursuing these supplemental supply projects at a program level. Separate project-level
environmental documentation will be prepared, as appropriate, for specific components as they
are developed in further detail and implemented in accordance with EBMUD’s water supply
needs.
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Enclosures: 1. Letter of Request for Water Supply Assessment dated May 11, 2018
2. EBMUD Urban Water Management Plan 2015

cc: Board of Directors w/o Enclosure 2











