AM EXISTING 2009

2: Hancock St & East Squantum St 12/4/2009
Lane Group SET NWL NWT NEL NET SWL SWT SWR
Lane Group Flow (vph) 602 293 696 303 440 80 280 112
vic Ratio 093 090 083 105 070 071 081 045
Control Delay 576 551 36.0 979 370 76.0 592 452
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 576 551 360 979 370 760 592 452

Queue Length 50th (ft) 165 93 303 123 195 41 147 54
Queue Length 95th (ft) #340 #273 #766 #414 345 #88 #362 93
Internal Link Dist (ft) 190 102 416 824

Turn Bay Length (it) 200 200 100 . 50
Base Capacity (vph) 647 324 840 288 645 119 370 264
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 093 090 083 105 068 067 0.76 042

Intersection Summary

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
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AM EXISTING 2009

2: Hancock St & East Squantum St 12/4/2009

S RS T S T e U S S o
Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations 4% % s % s % 4 'l
Ideal Flow (vphpl) 1900 1900 1900 41900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 40 4.0 40 40 40 40 4.0
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 0.98 1.00 0.99 1.00 0.99 100 1.00 0.86
Flpb, ped/bikes 1.00 1.00 1.00 0.99 1.00 0.97 1.00 1.00
Frt 0.94 1.00 0.98 1.00 0.97 1.00 1.00 0.85
Flt Protected 1.00 095 1.00 0.95 1.00 095 1.00 1.00
Satd. Flow (prot) 3203 1733 1774 1759 1773 1671 1827 1329
Fit Permitted 0.83 025 1.00 020 1.00 0.48 1.00 1.00
Satd. Flow (perm) 2653 457 1774 376 1773 852 1827 1329
Volume (vph) 25 264 209 237 551 81 279 280 47 53 260 72
Peak-hour factor, PHF  0.78 0.83 083 081 093 078 092 077 062 066 093 064
Adj. Flow (vph) 32 318 252 293 592 104 303 364 76 80 280 112

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 602 0 293 696 0 303 440 0 80 280 112

Confl. Peds. (#/hr) 13 17 17 13 85 20 20 85
Heavy Vehicles (%) 6% 4% 2% 4% 4% 5% 2% 3% 6% 5% 4% 4%
Turn Type Perm pm+pt pm+pt Perm Perm
Protected Phases 6 5 2 7 3 8
Permitted Phases 6 2 3 8 8
Actuated Green, G (s) 30.7 459 459 254 351 18.9 189 189
Effective Green, g (s) 31.7 469 46.9 351 351 189 189 18.9
Actuated g/C Ratio 0.32 0.47 047 035 035 0.19 019 0.19
Clearance Time (s) 5.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.8 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 839 357 830 300 621 161 345 251
v/s Ratio Prot 0.09 c0.39 c0.12 025 0.15

v/s Ratio Perm 0.23 0.29 c0.23 0.09 0.08
v/c Ratio 0.72 0.82 0.84 101 07 0.50 0.81 0.45
Uniform Delay, d1 30.3 18.8 233 28.3 281 36.4 389 36.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.0 14.0 7.4 54.5 3.7 24 135 1.3
Delay (s) 33.2 328 308 828 31.8 388 524 373
Level of Service C C Cc F C D D D
Approach Delay (s) 33.2 31.4 52.6 46.5
Approach LOS C C D D
Intersection Summary

HCM Average Control Delay 39.9 HCM Level of Service D

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 100.2 Sum of lost time (s) 18.2

Intersection Capacity Utilization 92.0% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group
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AM NO-BUILD 2029

2: Hancock St & East Squantum St 12/4/2009
N o+~ XY ox (X ™

Lane Group SET NWL NWT NEL NET SWL SWT SWR

Lane Group Flow (vph) 672 322 760 333 492 88 312 139

vic Ratio 124 110 092 116 076 1.16 084 0.3

Control Delay 156.0 1082 455 131.0 39.7 193.7 620 47.1

Queue Delay 00 00 00 ©00 00 00 00 00

Total Delay 166.0 108.2 455 131.0 39.7 1937 62.0 47.1

Queue Length 50th (ff) ~235 ~119 351 ~160 227 ~55 167 69
Queue Length 95th (ft) #429 #356 #872 #466 394 #1209 #419 112
Internal Link Dist (ft) 190 102 416 824

Turn Bay Length (ft) 200 200 100 50
Base Capacity (vph) 541 202 825 288 646 76 370 264
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 vic Ratio 124 110 092 116 076 1.16 084 053

Intersection Summary

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
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AM NO-BUILD 2029

2: Hancock St & East Squantum St 12/4/2009

YN s XY A K
Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations 4p 5 B % S % 4 i
Ideal Flow (vphpt) 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 0.98 1.00 0.99 1.00 0.99 1.00 1.00 0.86
Fipb, ped/bikes 1.00 1.00 1.00 1.00 1.00 098 1.00 1.00
Frt 0.94 1.00 0.98 1.00 0.97 1.00 1.00 0.85
Flt Protected 1.00 095 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 3204 1734 1774 1762 1775 1680 1827 1341
Fit Permitted 0.68 0.20 1.00 0.17 1.00 0.38 1.00 1.00
Satd. Flow (perm) 2173 374 1774 320 1775 677 1827 1341
Volume (vph) 36 264 229 237 601 81 306 315 47 53 290 89

Peak-hour factor, PHF  0.78 0.83 083 081 093 078 092 077 062 066 093 064
Growth Factor (vph) 100% 110% 100% 110% 100% 110% 100% 100% 110% 110% 100% 100%
Adj. Flow (vph) 46 350 276 322 646 114 333 409 83 88 312 139
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 672 0 322 760 0 333 492 0 88 312 139

Confl. Peds. (#/hr) 13 17 17 13 85 20 20 85
Heavy Vehicles (%) 6% 4% 2% 4% 4% 5% 2% 3% 6% 5% 4% 4%
Turn Type Perm pm-+pt pm+pt Perm Perm
Protected Phases 6 5 2 7 3 8
Permitted Phases 6 2 3 8 8
Actuated Green, G (s) 30.5 457 457 366 36.6 204 204 204
Effective Green, g (s) 315 46.7 48.7 36.6 36.6 204 204 204
Actuated g/C Ratio 0.31 046 046 0.36 0.36 0.20 020 0.20
Clearance Time (s) 5.0 5.0 5.0 4.0 4.0 4.0 40 40
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 674 322 818 288 639 136 367 269
v/s Ratio Prot 0.11 c0.43 c0.14 0.28 0.17

v/s Ratio Perm 0.31 c0.35 c0.28 0.13 0.10
v/c Ratio 1.00 1.00 093 1.16  0.77 065 0.85 0.52
Uniform Delay, d1 35.0 227 260 274 288 373 391 362
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 33.7 802 17.3 102.1 5.6 10.1 16.9 1.7
Delay (s) 68.7 72.8 432 1296 344 474 56.0 37.9
Level of Service E E D F C D E D
Approach Delay (s) 68.7 52.0 72.8 49.9
Approach LOS E D E D
Intersection Summary

HCM Average Control Delay 60.8 HCM Level of Service =

HCM Volume to Capacity ratio 1.04

Actuated Cycle Length (s) 101.6 Sum of lost time (s) 18.3

Intersection Capacity Utilization 99.9% ICU Level of Service F

Analysis Period (min) 18

¢ Critical Lane Group
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AM BUILD 2029

2: Hancock St & East Squantum St 12/4/2009
N 2 o~ XNy x (¥
Lane Group SET SER NWL NWT NEL NET SWL SWT
Lane Group Flow (vph) 396 276 322 760 333 492 88 451
vic Ratio 089 052 055 046 090 076 065 0092
Control Delay 659 282 211 178 613 423 709 744
Queue Delay 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 65.9 282 211 178 613 423 709 744

Queue Length 50th (ft) 160 165 130 170 203 331 65 183
Queue Length 95th (ft) #215 223 #2556 294 #374 370 87 #279
Internal Link Dist (ft) 190 102 168 824
Turn Bay Length (ft) 100 95 80

Base Capacity (vph) 447 534 587 1648 369 653 136 497
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 089 052 055 046 090 075 065 091

Intersection Summary

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

BETA Group, Inc. Synchro 6 Report
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AM BUILD 2029

2: Hancock St & East Squantum St 12/4/2009
i U SR N A D s U T o

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations J4 [ % % B %

Ideal Flow (vphpl) 1900 1200 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 40 40 40 40 40 4.0 40 40

Lane Util. Factor 095 100 1.00 0.95 1.00 1.00 1.00 0.95

Frpb, ped/bikes 1.00 099 1.00 1.00 1.00 1.00 1.00 095

Flpb, ped/bikes 1.00 100 1.00 1.00 1.00 1.00 0.98 1.00

Frt 100 085 100 0098 1.00 0.97 1.00 0.95

Flt Protected 0.99 1.00 095 1.00 085 1.00 0.95 1.00

Satd. Flow (prot) 3438 1563 1734 3371 1762 1781 1686 3136

Flt Permitted 078 1.00 024 1.00 0.18 1.00 0.48 1.00

Satd. Flow (perm) 2681 1563 430 3371 325 1781 858 3136

Volume (vph) 36 264 229 237 601 81 308 315 47 53 290 89

Peak-hour factor, PHF 078 083 083 081 093 078 092 077 062 066 093 0.64
Growth Factor (vph) 100% 110% 100% 110% 100% 110% 100% 100% 110% 110% 100% 100%
Adj. Flow (vph) 46 350 276 322 646 114 333 409 83 88 312 139
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 3% 276 322 760 0 333 402 0 88 451 0

Confl. Peds. (#/hr) 13 17 17 13 85 20 20 85
Heavy Vehicles (%) 6% 4% 2% 4% 4% 5% 2% 3% 6% 5% 4% 4%
Turn Type Perm pm+ov pm+pt pm+pt Perm
Protected Phases 6 7 5 2 7 3 8
Permitted Phases 6 6 2 3 8
Actuated Green, G (s) 19.0 399 565 565 437 437 18.8 18.8
Effective Green, g (s) 20:00 408 bB75 575 43.7 437 18.8 18.8
Actuated g/C Ratio 017 0.34 0.48 0.48 0.36 0.36 016 0.16
Clearance Time (s) 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 447 585 570 1615 369 649 134 491
v/s Ratio Prot 0.08 c0.16 0.23 c0.16 0.28 0.14
v/s Ratio Perm c0.15 009 0.11 c0.17 0.10

v/c Ratio 0.89 047 056 047 090 0.76 066 0.92
Uniform Delay, d1 489 311 211 21.0 318 335 476 498
Progression Factor 0.89 084 074 0.75 1.00 1.00 1.00 1.00
Incremental Delay, d2 18.4 0.6 3.8 0.8 24 4 51 11,0 22,1
Delay (s) 619 266 189 16.5 56.2 38.6 586 719
Level of Service E ] B B E D E E
Approach Delay (s) 47.4 17.2 457 69.8
Approach LOS D B D E
Intersection Summary

HCM Average Control Delay 40.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 22.8

Intersection Capacity Utilization 74.1% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

BETA Group, Inc. Synchro 6 Report
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PM EXISTING 2009

2: Hancock St & East Squantum St 12/4/2009
N o+, XY ox X~

Lane Group SET NWL NWT NEL NET SWL SWT SWR

Lane Group Flow (vph) 970 196 628 228 424 72 272 85

v/c Ratio 149 072 076 079 069 059 080 0.19

Control Delay 2542 376 319 485 367 618 592 394

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 2542 376 319 485 367 618 592 394

Queue Length 50th (ff) ~389 58 259 87 187 36 142 25
Queue Length 95th (ft) #692 #188 #665 #273 #426 #111 #334 72
Internal Link Dist (ft) 161 103 416 824

Turn Bay Length (ft) 200 200 100 50
Base Capacity (vph) 653 273 829 289 636 133 370 314
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 149 072 076 079 067 054 074 018

Intersection Summary

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
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PM EXISTING 2009

2: Hancock St & East Squantum St 12/4/2009

Sl U BN N . R PR S S
Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations 4t % S % S % 4 o
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 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 0.98 1.00 0.99 1.00 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 098 1.00 1.00
Frt 0.96 1.00 0.96 1.00 0.96 100 1.00 0.85
Flt Protected 1.00 095 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 3269 1735 1740 1762 1747 1680 1827 1553
Fit Permitted 0.79 0.11 1.00 0.21 1.00 0.51 1.00 1.00
Satd. Flow (perm) 2603 205 1740 389 1747 911 1827 1553
Volume (vph) 37 554 247 161 434 106 205 289 89 61 239 48
Peak-hour factor, PHF 058 0.89 087 082 093 066 090 090 0.86 085 088 0.87
Adj. Flow (vph) 64 622 284 196 467 161 228 321 103 72 272 55

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 970 0 196 628 0 228 424 0 72 2712 55

Confl. Peds. (#/hr) 8 22 22 8 53 15 16

Heavy Vehicles (%) 6% 4% 2% 4% 4% 5% 2% 3% 6% 5% 4% 4%
Turn Type Perm pm+pt pm+pt Perm Perm
Protected Phases 6 5 2 7 3 8
Permitted Phases 6 2 3 8 8
Actuated Green, G (s) 30.7 459 459 346 346 184 184 184
Effective Green, g (s) 317 46.9 46.9 346 346 184 184 18.4
Actuated g/C Ratio 0.32 047 047 0.35 0.35 018 0.18 0.18
Clearance Time (s) 5.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3:0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 828 268 819 303 606 168 337 287
v/s Ratio Prot 0.08 ¢0.36 0.09 c0.24 0.15

v/s Ratio Perm c0.37 0.26 c0.17 0.08 0.04
v/c Ratio 147 0.73 0.77 075 0.70 043 081 019
Uniform Delay, d1 34.0 205 21.9 257 281 36.0 389 344
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 89.9 9.8 4.3 10.1 35 1.8 132 0.3
Delay (s) 123.9 304 26.2 358 316 37.8 521 347
Level of Service F Cc C D C D D C
Approach Delay (s) 123.9 27.2 33.1 471
Approach LOS F C C D
Intersection Summary

HCM Average Control Delay 64.3 HCM Level of Service E

HCM Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 99.7 Sum of lost time (s) 222

Intersection Capacity Utilization 92.0% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group
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COMMUTER PM NO-BUILD 2029

2: Hancock St & East Squantum St 12/4/2009
Lane Group SET NWL NWT NEL NET SWL SWT SWR
Lane Group Flow (vph) 1088 216 679 250 479 79 315 90
v/c Ratio 210 081 084 087 075 091 0.85 0.29
Control Delay 5247 470 374 574 393 1185 629 404
Queue Delay 00 00 0.0 0.0 0.0 0.0 00 0.0
Total Delay 5247 470 374 574 393 1185 629 404

Queue Length 50th (ft) ~505 68 294 97 220 43 169 42
Queue Length 95th (ft) #832 #223 #749 #315 #530 #154 #410 107
Internal Link Dist (ft) 161 103 416 824

Turn Bay Length (ft) 200 200 100 50
Base Capacity (vph) 518 267 808 289 637 87 370 314
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 210 081 084 087 075 091 0285 0.29

Intersection Summary

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
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COMMUTER PM NO-BUILD 2029

2: Hancock St & East Squantum St 12/4/2009
Al VU N T U T B O A S
Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Lane Configurations Py S b % '
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 40 40 40 4.0 40 40 40
Lane Util. Factor 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 0.98 1.00 0.99 1.00 0.99 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 098 1.00 1.00
Frt 0.96 1.00 0.96 1.00 0.96 1.00 1.00 085
Flt Protected 1.00 095 1.00 095 1.00 095 1.00 1.00
Satd. Flow (prot) 3268 1735 1738 1765 1750 1689 1827 1553
Flt Permitted 0.65 0.11 1.00 0.17 1.00 041 1.00 1.00
Satd. Flow (perm) 2120 206 1738 311 1750 727 1827 1553
Volume (vph) 56 606 270 161 467 106 225 329 a7 61 277 78
Peak-hour factor, PHF 0.58 089 087 082 093 066 090 090 086 085 088 0.87
Growth Factor (vph) 100% 100% 100% 110% 100% 110% 100% 100% 100% 110% 100% 100%
Adj. Flow (vph) 97 681 310 216 502 177 250 366 113 79 315 90
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1088 0 216 679 0 250 479 0 79 315 20
Confl. Peds. (#/hr) 8 22 22 8 53 15 15
Heavy Vehicles (%) 6% 4% 2% 4% 4% 5% 2% 3% 6% 5% 4% 4%
Turn Type Perm pm+pt pm+pt Perm Perm
Protected Phases 6 5 2 7 3 8
Permitted Phases 6 2 3 8 8
Actuated Green, G (s) 30.5 457 457 36.6 36.6 204 204 204
Effective Green, g (s) 31.5 46.7 48.7 366 366 204 204 204
Actuated g/C Ratio 0.31 0.46 0.46 036 0.36 020 020 0.20
Clearance Time (s) 5.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 657 263 799 287 630 146 367 312
v/s Ratio Prot 0.09 ¢0.39 c0.10 0.27 0.17
v/s Ratio Perm c0.51 0.29 c0.21 0.11 0.06
v/c Ratio 1.66 0.82 0.85 0.87 0.76 0.54 086 0.29
Uniform Delay, d1 35.0 23.7 243 26.1 286 36.4 392 344
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 302.0 18.3 84 23.8 54 4.0 17.7 0.5
Delay (s) 337.0 420 328 499 34.0 405 569 35.0
Level of Service F D C D C D E C
Approach Delay (s) 337.0 35.0 39.5 50.1
Approach LOS F ] D D
Intersection Summary
HCM Average Control Delay 141.1 HCM Level of Service E
HCM Volume to Capacity ratio 1.18
Actuated Cycle Length (s) 101.6 Sum of lost time (s) 22.3
Intersection Capacity Utilization 100.1% ICU Level of Service G

Analysis Period (min)
¢ Critical Lane Group

15
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COMMUTER PM BUILD 2029

2: Hancock St & East Squantum St 12/4/2009
X 2 o~ N3 x L ¥
Lane Group SET SER NWL NWT NEL NET SWL SWT
Lane Group Flow (vph) 778 310 216 679 250 479 79 405
vic Ratio 081 035 093 038 080 08 071 073
Control Delay 336 82 741 158 528 548 791 551
Queue Delay 2.8 04 00 00 0.0 0.0 00 0.0
Total Delay 36.4 87 741 158 528 548 79.1 551

Queue Length 50th (ft) 243 34 63 88 155 351 59 159
Queue Length 95th (ft) #5086 117 #247 218 #236 458 105 198
Internal Link Dist (ft) 161 103 168 824
Turn Bay Length (ft) 100 95 80

Base Capacity (vph) 966 884 232 1775 311 630 140 699
Starvation Cap Reductn 101 234 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 090 048 093 038 080 076 056 0.58

Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
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COMMUTER PM BUILD 2029

2: Hancock St & East Squantum St 12/4/2009
R B T T S R e U N St

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations 44 o % % T %"

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900 1900

Total Lost time (s) 40 40 40 40 40 40 40 40

Lane Util. Factor 095 1.00 100 095 1.00 1.00 1.00 0.95

Frpb, ped/bikes 1.00 098 1.00 0.99 1.00 0.99 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00

Frt 100 0.85 1.00 0.96 1.00 0.96 1.00 0.97

Flt Protected 099 1.00 095 1.00 095 1.00 0.95 1.00

Satd. Flow (prot) 3440 1554 1734 3303 1762 1756 1700 3355

Flt Permitted 071 1.00 026 1.00 022 1.00 0.30 1.00

Satd. Flow (perm) 2455 1554 474 3303 417 1756 534 3355

Volume (vph) 566 606 270 161 467 106 225 329 97 61 277 78

Peak-hour factor, PHF 058 0.89 0.87 082 093 066 090 090 086 085 088 087
Growth Factor (vph) 100% 100% 100% 110% 100% 110% 100% 100% 100% 110% 100% 100%
Adj. Flow (vph) 97 681 310 216 502 177 250 366 113 79 315 20
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 778 310 216 679 0 250 479 0 79 405 0

Confl. Peds. (#/hr) 8 22 22 8 63 15 i

Heavy Vehicles (%) 6% 4% 2% 4% 4% 5% 2% 3% 6% 5% 4% 4%
Turn Type Perm pm+ov pm+pt pm+pt Perm
Protected Phases 6 7 5 2 i 3 8
Permitted Phases 6 6 2 3 8
Actuated Green, G (s) 523 66.3 623 623 379 379 19.9 19.9
Effective Green, g (s) 533 673 B33 633 379 379 19.9 19.9
Actuated g/C Ratio 044 056 053 0.53 032 0.32 0.17 017
Clearance Time (s) 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1090 872 313 1742 289 555 89 556
v/s Ratio Prot 0.04 c0.03 0.21 0.10 c¢0.27 0.12
v/s Ratio Perm c0.32 016 0.33 c0.17 0.15

v/c Ratio 071 036 069 0.39 0.87 0.86 0.89 0.73
Uniform Delay, d1 271 145 326 169 33.8 386 49.0 475
Progression Factor 078 0.61 087 0.78 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.9 0.2 5.9 0.1 22i6  13.1 59.4 4.7
Delay (s) 25.0 9.0 342 133 56.3 51.7 108.3 52.2
Level of Service Cc A Cc B E D F D
Approach Delay (s) 20.5 18.3 53.3 61.4
Approach LOS C B D E
Intersection Summary

HCM Average Control Delay 33.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.8

Intersection Capacity Utilization 75.8% ICU Level of Service D

Analysis Period (min) 15

c Critical Lane Group
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AM BUILD 2029

2: Hancock St & East Squantum St 12/4/2009
N 24 - XY x (¥
Lane Group SET SER NWL NWT NEL NET SWL SWT
Lane Group Flow (vph) 396 276 322 760 333 492 88 451
v/c Ratio 089 052 055 046 090 076 065 0.92
Control Delay 659 282 211 178 613 423 709 744
Queue Delay 00 00 00 00 00 00 00 00
Total Delay 65.9 282 211 178 613 423 709 744

Queue Length 50th (ft) 160 165 130 170 203 331 65 183
Queue Length 95th (ft) #215 223 #255 294 #374 370 87 #279
Internal Link Dist (ft) 190 102 168 824
Turn Bay Length (ft) 100 95 80

Base Capacity (vph) 447 534 587 1648 369 653 136 497
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 089 052 055 046 090 075 065 0.91

Intersection Summary

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

BETA Group, Inc. Synchro 6 Report
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AM BUILD 2029

2: Hancock St & East Squantum St 12/4/2009
N e N Y o X

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations J4 o LT o % B %

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 4.0 4.0 4.0 4.0

Lane Util. Factor 095 100 100 0.95 1.00 1.00 1.00 0.95

Frpb, ped/bikes 1.00 099 1.00 1.00 1.00 1.00 1.00 0.95

Flpb, ped/bikes 1.00 100 1.00 1.00 1.00 1.00 098 1.00

Frt 100 085 1.00 0.98 1.00 0.97 1.00 0.95

Flt Protected 099 100 095 1.00 095 1.00 0.95 1.00

Satd. Flow (prot) 3438 1563 1734 3371 1762 1781 1686 3136

Flt Permitted 078 100 024 1.00 0.18 1.00 048 1.00

Satd. Flow (perm) 2681 1563 430 3371 325 1781 858 3136

Volume (vph) 36 264 229 237 601 81 08 318 47 53 290 89

Peak-hour factor, PHF  0.78 083 0.83 081 093 078 092 0.77 062 066 093 064
Growth Factor (vph) 100% 110% 100% 110% 100% 110% 100% 100% 110% 110% 100% 100%

Adj. Flow (vph) 46 350 276 322 646 114 333 409 83 88 312 139
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 39% 276 322 760 0 333 492 0 88 451 0
Confl. Peds. (#/hr) 13 17 17 13 85 20 20 85
Heavy Vehicles (%) 6% 4% 2% 4% 4% 5% 2% 3% 6% 5% 4% 4%
Turn Type Perm pm+ov pm+pt pm+pt Perm

Protected Phases 6 7 5 2 7 3 8
Permitted Phases 6 6 2 3 8

Actuated Green, G (s) 19.0 399 5685 565 43.7 437 18.8 18.8
Effective Green, g (s) 20.0 409 575 575 437 437 18.8 18.8
Actuated g/C Ratio 017 034 0.48 0.48 0.36 0.36 0.16 0.16
Clearance Time (s) 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 447 585 570 1615 369 649 134 491

v/s Ratio Prot 0.08 c0.16 0.23 c0.16 0.28 0.14

v/s Ratio Perm c0.15 0.09 0.1 c0.17 0.10

v/c Ratio 0.89 047 056 047 0.0 0.76 0.66 0.92
Uniform Delay, d1 489 311 211 210 38 3856 476 49.8
Progression Factor 0.89 084 074 0.75 1.00 1.00 1.00 1.00
Incremental Delay, d2 18.4 0.6 3.3 0.8 244 5.1 710 221

Delay (s) 619 266 189 165 56.2 38.6 586 71.9

Level of Service E C B B E D E E
Approach Delay (s) 47.4 17.2 457 69.8
Approach LOS D B D E
Intersection Summary

HCM Average Control Delay 40.3 HCM Level of Service D

HCM Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 228

Intersection Capacity Utilization 74.1% ICU Level of Service D

Analysis Period (min) 15

c Critical Lane Group

BETA Group, Inc. Synchro 6 Report
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AM BUILD 2029

5: Hancock St & McDonald's North Driveway 12/4/2009
U S T, I

Movement SET SER NWL NWT NEL NER

Lane Configurations +b 44 % if

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 572 1 2 964 11 12

Peak Hour Factor 092 025 025 092 069 075

Hourly flow rate (vph) 622 4 9 1048 18 18

Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage

Right turn flare (veh) 1
Median type None
Median storage veh)

Upstream signal (ft) 318 50

pX, platoon unblocked 0.96 0.97 0.96
vC, conflicting volume 626 1165 313

vC1, stage 1 conf vol
vC2, stage 2 conf val

vCu, unblocked vol 562 1003 234
tC, single (s) 4.1 7.0 6.9
tC, 2 stage (s)

tF (s) 2.2 3.6 3.3
p0 queue free % 99 92 98
cM capacity (veh/h) 974 219 740
Direction, Lane # SE1 SE2 NW1 NW2 NE1
Volume Total 414 212 358 699 35
Volume Left 0 0 9 0 18
Volume Right 0 4 0 0 18

cSH 1700 1700 974 1700 438

Volume to Capacity 024 012 0.01 041 0.08
Queue Length 95th (ft) 0 0 1 0 7

Control Delay (s) 0.0 0.0 0.3 00 164

Lane LOS A &

Approach Delay (s) 0.0 0.1 16.4

Approach LOS C

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 38.2% ICU Level of Service A

Analysis Period (min) 15

BETA Group, Inc. Synchro 6 Report
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AM BUILD 2029

7. Hancock St & Glover Ave 12/4/2009
S S 1
Lane Group SET NWT SWwWL
Lane Group Flow (vph) 481 974 97
vlc Ratio 033 069 0.52
Control Delay 128 115 276
Queue Delay 00 0.0 00
Total Delay 128 115 276
Queue Length 50th (ft) 241 178 16
Queue Length 95th (f) m330 660 0
Internal Link Dist (ft) 414 399 536
Turn Bay Length (ft)
Base Capacity (vph) 1377 1409 188
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.33 069 052

Intersection Summary

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

BETA Group, Inc.
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AM BUILD 2029
7. Hancock St & Glover Ave

12/4/2009

b W N T
Movement SEL _SET NWT NWR SWL SWR
Lane Configurations d S L'
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.88
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 1.00 0.90
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 1760 1792 1429
Flt Permitted 0.99 1.00 0.99
Satd. Flow (perm) 1750 1792 1429
Volume (vph) 2 407 829 1 8 47

Peak-hour factor, PHF  0.50 0.89 0.94
Growth Factor (vph) 110% 100% 110%
Adj. Flow (vph) 4 457 970
RTOR Reduction (vph) 0 0 0
Lane Group Flow (vph) 0 461 974

025 040 0.69
100% 110% 110%

4 22 75
0 69 0
0 28 0

Confl. Peds. (#/hr) 38 38 10 24

Heavy Vehicles (%) 0% 8% 6% 0% 0% 4%

Turn Type Perm

Protected Phases 6 2 8

Permitted Phases 6

Actuated Green, G (s) 93.2 93.2 10.0

Effective Green, g (s) 93.2 932 10.0

Actuated g/C Ratio 0.78 0.78 0.08

Clearance Time (s) 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 30

Lane Grp Cap (vph) 1359 1392 119

v/s Ratio Prot c0.54 c0.02

v/s Ratio Perm 0.26

v/c Ratio 0.34 0.70 0.24

Uniform Delay, d1 4.1 6.6 514

Progression Factor 244 1.00 1.00

Incremental Delay, d2 0.1 29 1.0

Delay (s) 10.0 9.5 525

Level of Service B A D

Approach Delay (s) 10.0 9.5 52.5

Approach LOS B A D

Intersection Summary

HCM Average Control Delay 12.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.8
Intersection Capacity Utilization 65.8% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

BETA Group, Inc.

Synchro 6 Report
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AM BUILD 2029

11: Hancock St & Hollis Ave 12/4/2009
N f AW

Movement SEL SET NWT NWR SWL SWR

Lane Configurations 44 b L

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 26 378 861 18 16 73

Peak Hour Factor 072 092 092 030 057 058

Hourly flow rate (vph) 36 411 936 66 31 126

Pedestrians 16 3 47

Lane Width (ft) 12.0 12.0 12.0

Walking Speed (ft/s) 4.0 4.0 4.0

Percent Blockage 1 0 4

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 182 494

pX, platoon unblocked 0.91

vC, conflicting volume 1049 1297 563

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 1049 1226 563
tC, single (s) 42 69 6.9
tC, 2 stage (s)

tF (s) 2.2 3.6 3.3
p0 queue free % 94 - 77 72
¢cM capacity (veh/h) 622 136 450
Direction, Lane # SE1 SE2 NW1 NW2 SW1
Volume Total 173 274 624 378 157
Volume Left 36 0 0 0 31
Volume Right 0 0 0 66 126

cSH 622 1700 1700 1700 309

Volume to Capacity 006 0.16 037 022 0.51
Queue Length 95th (ft) 5 0 0 0 68

Control Delay (s) 2.9 0.0 0.0 00 280

Lane LOS A D

Approach Delay (s) 1157 0.0 28.0

Approach LOS D

Intersection Summary

Average Delay 3.0

Intersection Capacity Utilization 48.1% ICU Level of Service A

Analysis Period (min) 15

BETA Group, Inc. Synchro 6 Report
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AM BUILD 2029

13: Hancock St & Ped Signal 12/4/2009
Y X
Lane Group SET NWT
Lane Group Flow (vph) 665 1098
vic Ratio 021 0.34
Control Delay 0.3 1.6
Queue Delay 0.0 00
Total Delay 0.3 1.7
Queue Length 50th (ft) 0 0
Queue Length 95th (ft) 4 mo2
Internal Link Dist (ft) 1 63
Turn Bay Length (ft)
Base Capacity (vph) 3225 3225
Starvation Cap Reductn 384 263
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 023 0.37

Intersection Summary

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

BETA Group, Inc.
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AM BUILD 2029
13: Hancock St & Ped Signal

12/4/2009

N4 e, XY

Movement SET SER NWL NWT NEL NER
Lane Configurations +4 +4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0
Lane Util. Factor 0.95 0.95
Frt 1.00 1.00
Flt Protected 1.00 1.00
Satd. Flow (prot) 3505 3505
Fit Permitted 1.00 1.00
Satd. Flow (perm) 3505 3505
Volume (vph) 585 0 0 966 0 0
Peak-hour factor, PHF  0.88 0.88 088 0.88 088 0.88
Growth Factor (vph) 100% 100% 100% 100% 100% 100%

Adj. Flow (vph) 665 0 0 1098 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 665 0 0 1098 0 0

Turn Type

Protected Phases 6 2

Permitted Phases

Actuated Green, G (s) 105.8 105.8

Effective Green, g (s) 106.8 106.8

Actuated g/C Ratio 0.89 0.89

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 3119 3119

v/s Ratio Prot 0.19 c0.31

v/s Ratio Perm

v/c Ratio 0.21 0.35

Uniform Delay, d1 0.9 i 5

Progression Factor 0.11 0.81

Incremental Delay, d2 0.0 0.2

Delay (s) 0.1 1.1

Level of Service A A

Approach Delay (s) 0.1 1.1 0.0

Approach LOS A A A

Intersection Summary

HCM Average Control Delay 0.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.35

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.2
Intersection Capacity Utilization 30.0% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

BETA Group, Inc.

Synchro 6 Report
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AM BUILD 2029

15: Hancock St & Hunt St 12/4/2009
N RN ox
Lane Group SET NWT NET NER
Lane Group Flow (vph) 846 988 87 37
vic Ratio 043 065 0.55 0.31
Control Delay 83 100 641 553
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 83 101 641 553
Queue Length 50th (ft) 96 151 65 27
Queue Length 95th (ft) 226 224 102 53
Internal Link Dist (ft) 168 238 121
Turn Bay Length (ft)
Base Capacity (vph) 1981 1524 234 182
Starvation Cap Reductn 0 22 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 043 066 037 0.20

Intersection Summary

BETA Group, Inc.
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AM BUILD 2029

15: Hancock St & Hunt St 12/4/2009
N A e XN Y Ao (K W

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations 4P 4 4 [

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 067

Flpb, ped/bikes 1.00 1.00 0.77 1.00

Frt 0.97 1.00 1.00 0.85

Flt Protected 1.00 0.99 095 1.00

Satd. Flow (prot) 3370 3455 1386 1083

Flt Permitted 0.78 0.63 0.95 1.00

Satd. Flow (perm) 2653 2200 1386 1083

Volume (vph) 53 544 161 141 728 16 63 0 2T 0 0 0

Peak-hour factor, PHF  0.92 0.92 092 091 091 091 080 080 080 025 025 025
Growth Factor (vph) 110% 100% 110% 110% 100% 110% 110% 110% 110% 110% 110% 110%
Ad]. Flow (vph) 63 591 192 170 800 18 87 0 37 0 0 0
RTOR Reduction (vph) 0 0 0 0 1 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 846 0 0 987 0 0 87 37 0 0 0

Confl. Peds. (#/hr) 3 3 67 121

Heavy Vehicles (%) 1% 4% 1% 0% 4% 2% 0% 0% 0% 0% 0% 0%
Turn Type Perm pm+pt Perm Perm

Protected Phases 6 5 2. 4

Permitted Phases 6 2 4 4

Actuated Green, G (s) 88.1 88.1 104 104

Effective Green, g (s) 89.1 89.1 10.4 104

Actuated g/C Ratio 0.74 0.74 0.09 0.09

Clearance Time (s) 5.0 5.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1970 1634 120 94

v/s Ratio Prot

v/s Ratio Perm 0.32 c0.45 0.06 0.03

v/c Ratio 0.43 0.60 0.72 0.39

Uniform Delay, d1 5.8 2 53.4 518

Progression Factor 1.00 0.76 1.00 1.00

Incremental Delay, d2 BT 0.6 19.4 2.7

Delay (s) 6.5 6.1 72.8 545

Level of Service A A E D

Approach Delay (s) 6.5 6.1 67.4 0.0
Approach LOS A A E A
Intersection Summary

HCM Average Control Delay 10.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.5

Intersection Capacity Utilization 70.8% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

BETA Group, Inc. Synchro 6 Report
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SCHOOL BUILD 2029

2: Hancock St & East Squantum St 12/4/2009
N 3 o=, XY ox (X

Lane Group SET SER NWL NWT NEL NET SWL SWT
Lane Group Flow (vph) 506 189 238 619 189 414 80 410
v/c Ratio 048 023 054 032 074 080 070 0.81
Control Delay 21.7 6.1 187 87 469 458 712 542
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.7 6.1 187 97 469 458 712 542
Queue Length 50th (ff)y 110 20 39 53 94 241 49 133
Queue Length 95th (ft) #258 39 m#131 111 #158 #378 #122 #200
Internal Link Dist (ft) 161 103 168 824
Turn Bay Length (ft) 100 95 80

Base Capacity (vph) 1054 821 443 1927 255 527 120 528
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 048 023 054 032 074 079 067 0.78

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.

BETA Group, Inc.
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SCHOOL BUILD 2029

2: Hancock St & East Squantum St 12/4/2009
YN d e N Y o X

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations 44 ' L S % B % b

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 4.0 4.0 4.0 4.0

Lane Util. Factor 095 100 100 095 1.00 1.00 1.00 0.95

Frpb, ped/bikes 1.00 0.97 1.00 0.99 1.00 0.99 1.00 0.98

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.97 1.00

Frt 1.00 085 1.00 0.97 1.00 0.97 1.00 0.96

Flt Protected 099 1.00 095 1.00 095 1.00 0.95 1.00

Satd. Flow (prot) 3435 1541 1729 3343 1766 1758 1672 3295

Flt Permitted 0.81 1.00 041 1.00 021 1.00 0.42 1.00

Satd. Flow (perm) 2814 1541 737 3343 386 1758 731 3295

Volume (vph) 53 402 170 198 468 87 168 288 80 67 288 89

Peak-hour factor, PHF 090 090 090 091 091 091 089 089 089 092 092 092
Growth Factor (vph) 100% 100% 100% 110% 100% 110% 100% 100% 100% 110% 100% 100%
Adj. Flow (vph) 59 447 189 239 514 105 189 324 90 80 313 97
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 506 189 239 619 0 189 414 0 80 410 0

Confl. Peds. (#/hr) 46 38 38 46 29 28 28 29
Heavy Vehicles (%) 6% 4% 2% 4% 4% 5% 2% 3% 6% 5% 4% 4%
Turn Type Perm pm+ov pm-+pt pm+pt Perm
Protected Phases 6 7 5 2 7 3 8
Permitted Phases 6 6 2 3 8
Actuated Green, G (s) 412 512 552 552 294 294 154 154
Effective Green, g (s) 422 522 562 656.2 294 294 154 154
Actuated g/C Ratio 042 052 056 0.56 029 0.29 0.15 0.15
Clearance Time (s) 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1188 804 513 1879 251 517 i 0 7
v/s Ratio Prot 0.02 c0.05 0.19 0.08 c¢0.24 0.12
v/s Ratio Perm 0.18 0.10 ¢0.21 0.15 0.11

vic Ratio 043 024 047 0.33 0.75 0.80 071 0.81
Uniform Delay, d1 204 130 173 118 287 326 40.2 409
Progression Factor 0.85 064 072 0.72 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.1 0.6 0.4 12.0 8.7 18.3 82
Delay (s) 18.5 85 131 8.9 408 41.3 585 50.1
Level of Service B A B A D D E D
Approach Delay (s) 16.8 10.0 411 51.5
Approach LOS B B D D
Intersection Summary

HCM Average Control Delay 26.3 HCM Level of Service Cc

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 14.4

Intersection Capacity Utilization 68.0% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

BETA Group, Inc. Synchro 6 Report
0:\3700s\3735 - Quincy - Hancock & Sgantum Sts\Engineering\Traffic Analysis\25 %\Build\Hancock_Squantum_School Bu



SCHOOL BUILD 2029
5: Hancock St & McDonald's North Driveway

12/4/2009

Y 4 - XN Y o
Movement SET SER NWL NWT NEL NER
Lane Configurations +b 44 % fd
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 597 1 1 664 24 37
Peak Hour Factor 088 088 088 0.88 0.88 0.88
Hourly flow rate (vph) 678 1 1 755 30 46
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 310 73
pX, platoon unblocked 0.97 0.98 0.97
vC, conflicting volume 680 1059 340
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 645 959 297
tC, single (s) 4.2 6.9 7.0
tC, 2 stage (s)
tF (s) 2.2 35 3.3
p0 queue free % 100 88 93
cM capacity (veh/h) 906 247 679
Direction, Lane # SE1 SE2 NW1 NW2 NE1 NE2
Volume Total 452 227 253 503 30 46
Volume Left 0 0 1 0 30 0
Volume Right 0 1 0 0 0 46
cSH 1700 1700 906 1700 247 679
Volume to Capacity 027 0483 OO0 030 012 o007
Queue Length 95th (ft) 0 0 0 0 10 5
Control Delay (s) 0.0 0.0 0.1 0.0 216 107
Lane LOS A C B
Approach Delay (s) 0.0 0.0 15.0
Approach LOS B
Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 29.1% ICU Level of Service A
Analysis Period (min) 15

BETA Group, Inc.
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SCHOOL BUILD 2029
7: Hancock St & McDonald's South Driveway

12/4/2009

Y A - XY A

Movement SET SER NWL NWT NEL NER
Lane Configurations +b 44 L'
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 610 25 60 661 4 19
Peak Hour Factor 088 088 088 088 088 0.88

Hourly flow rate (vph) 693 31 7| 5 24
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None
Median storage veh)

Upstream signal (ft) 141 241

pX, platoon unblocked 0.97 0.94 0.97
vC, conflicting volume 724 1234 362

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 683 1082 309
tC, single (s) 42 6.9 7.0
tC, 2 stage (s)

tF (s) 2.2 3.5 a5
p0 queue free % 91 97 96
cM capacity (veh/h) 871 180 662
Direction, Lane # SE1 SE2 NW1 NW2 NE1
Volume Total 462 262 325 501 29
Volume Left 0 0 75 0 5
Volume Right 0 31 0 0 24

cSH 1700 1700 871 1700 452

Volume to Capacity 027 015 009 029 0.06
Queue Length 95th (ft) 0 0 7 0 b

Control Delay (s) 00 00 29 00 135

Lane LOS A B

Approach Delay (s) 0.0 1.2 13:5

Approach LOS B

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 51.3% ICU Level of Service A
Analysis Period (min) 15

BETA Group, Inc.
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SCHOOL BUILD 2029

8: Hancock St & Glover Ave 12/4/2009
“ XN &

Lane Group SET NWT SWL

Lane Group Flow (vph) 644 713 154

v/c Ratio 047 052 072

Control Delay 6.1 109 336

Queue Delay 0.0 0.0 0.0

Total Delay 6.2 109 336

Queue Length 50th (ft) 10, 105 28
Queue Length 95th (ft) 214 440 20
Internal Link Dist (ft) 414 399 536
Turn Bay Length (ft)

Base Capacity (vph) 1369 1360 266
Starvation Cap Reductn 42 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 049 0.52 0.58

Intersection Summary

BETA Group, Inc. Synchro 6 Report
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SCHOOL BUILD 2029
8: Hancock St & Glover Ave

12/4/2009

i W S T
Movement SEL  SET NWT NWR SWL SWR
Lane Configurations d P b
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.58
Flpb, ped/bikes 1.00 1.00 1.00
Frt 1.00 1.00 0.90
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 1881 1863 968
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 1876 1863 968
Volume (vph) 1 570 670 0 21 52

Peak-hour factor, PHF 025 0.89 0.94
Growth Factor (vph) 110% 100% 100%

025 052 0.52
110% 110% 110%

Adj. Flow (vph) 4 640 713 0 4 110

RTOR Reduction (vph) 0 0 0 0 96 0

Lane Group Flow (vph) 0 644 713 0 58 0

Confl. Peds. (#/hr) 73 73 21 205

Heavy Vehicles (%) 0% 1% 2% 0% 0% 2%

Turn Type Perm

Protected Phases 6 2 8

Permitted Phases 6

Actuated Green, G (s) 718 718 10.4

Effective Green, g (s) B T8 11.4

Actuated g/C Ratio 0.72 0.72 0.11

Clearance Time (s) 4.0 4.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 1347 1338 110

v/s Ratio Prot c0.38 c0.06

v/s Ratio Perm 0.34

v/c Ratio 0.48 0.53 0.53

Uniform Delay, d1 6.1 6.4 41.8

Progression Factor 0.58 1.00 1.00

Incremental Delay, d2 1 1.5 4.8

Delay (s) 4.6 8.0 46.6

Level of Service A A D

Approach Delay (s) 46 8.0 46.6

Approach LOS A A D

Intersection Summary

HCM Average Control Delay 10.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.53

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.8
Intersection Capacity Utilization 55.3% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

BETA Group, Inc.

Synchro 6 Report
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SCHOOL BUILD 2029

11: Hancock St & Ped Signal 12/4/2009
Y X

Lane Group SET NWT

Lane Group Flow (vph) 725 756

v/c Ratio 0.23 024

Control Delay 1.0 2.5

Queue Delay 0.0 0.0

Total Delay 1.1 25

Queue Length 50th (ft) 0 0
Queue Length 95th (ft) 16 93
Internal Link Dist (ft) 1 61
Turn Bay Length (ft)

Base Capacity (vph) 3169 3169
Starvation Cap Reductn 248 271
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 025 0.26

Intersection Summary

BETA Group, Inc. Synchro 6 Report
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SCHOOL BUILD 2029

11: Hancock St & Ped Signal

12/4/2009

N 2o XY

Movement SET SER NWL NWT NEL NER
Lane Configurations +4 4

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3505 3505

Flt Permitted 1.00 1.00

Satd. Flow (perm) 3505 3505

Volume (vph) 638 0 0 665 0 0
Peak-hour factor, PHF  0.88 0.88 0.88 0.88 0.88 0.88
Growth Factor (vph) 100% 100% 100% 100% 100% 100%
Adj. Flow (vph) 725 0 0 756 0 0
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (vph) 725 0 0 756 0 0
Turn Type

Protected Phases 6 2

Permitted Phases

Actuated Green, G (s) 85.8 85.8

Effective Green, g (s) 86.8 86.8

Actuated g/C Ratio 0.87 0.87

Clearance Time (s) 5.0 8.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 3042 3042

v/s Ratio Prot 0.21 c0.22

v/s Ratio Perm

v/c Ratio 0.24 0.25

Uniform Delay, d1 1.1 1.4

Progression Factor 0.48 1.27

Incremental Delay, d2 0.2 0.2

Delay (s) 0.7 1.6

Level of Service A A

Approach Delay (s) 0.7 1.6 0.0
Approach LOS A A A
Intersection Summary

HCM Average Control Delay 1.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.25

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.2
Intersection Capacity Utilization 21.7% ICU Level of Service A
Analysis Period (min) 16

¢ Critical Lane Group

BETA Group, Inc.

Synchro 6 Report
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SCHOOL BUILD 2029
12. Hancock St & Hollis Ave

12/4/2009

Movement SEL SET NWT NWR SWL SWR
Lane Configurations 4 L'

Sign Control Free Free Stop

Grade 0% 0% 0%
Volume (veh/h) 0 673 830 0 0 0
Peak Hour Factor 073 092 092 0.85 0.79 0.86
Hourly flow rate (vph) 0 732 902 0 0 0
Pedestrians 29 3 42

Lane Width (ft) 12.0 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0
Percent Blockage 2 0 4

Right turn flare (veh)

Median type None
Median storage veh)

Upstream signal (ft) 183 494

pX, platoon unblocked 0.91

vC, conflicting volume 944 138 522
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 944 1246 522
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)

tF (s) 2.2 25 3.3
pO queue free % 100 100 100
cM capacity (veh/h) 709 148 475
Direction, Lane # SE1 SE2 NW1 NW2 SW1
Volume Total 244 488 601 301 0
Volume Left 0 0 0 0 0
Volume Right 0 0 0 0 0

cSH 708 1700 1700 1700 1700
Volume to Capacity 0.00 029 035 018 0.00

Queue Length 95th (ft) 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0

Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A

Intersection Summary

Average Delay 0.0
Intersection Capacity Utilization 39.1% ICU Level of Service A
Analysis Period (min) 15

BETA Group, Inc.
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SCHOOL BUILD 2029

15: Hancock St & Hunt St 12/4/2009
“ XN oo~
Lane Group SET NWT NET NER
Lane Group Flow (vph) 675 711 27 21
vl/c Ratio 025 025 020 0.19
Control Delay 3.3 1.9 469 471
Queue Delay 0.0 0.1 0.0 0.0
Total Delay 33 20 469 471
Queue Length 50th (ft) 28 15 17 13
Queue Length 95th (ft) 130 55 39 33
Internal Link Dist (ft) 169 230 131
Turn Bay Length (ft)
Base Capacity (vph) 2683 2866 352 297
Starvation Cap Reductn 0 933 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 025 037 0.08 0.07

Intersection Summary

BETA Group, Inc.
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SCHOOL BUILD 2029

15: Hancock St & Hunt St 12/4/2009
e CY » A L ¥ w

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations 4P 4b 4 if

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 41900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 4.0 4.0

Lane Util. Factor 0.85 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.70

Flpb, ped/bikes 1.00 1.00 0.89 1.00

Frt 1.00 0.99 1.00 0.85

Flt Protected 1.00 1.00 0.95 1.00

Satd. Flow (prot) 3516 3483 1609 1131

Flt Permitted 0.89 0.95 0.95 1.00

Satd. Flow (perm) 3121 3312 1609 1131

Volume (vph) 32 580 18 5 594 49 20 0 16 0 0 0

Peak-hour factor, PHF  0.94 094 094 092 092 092 082 082 082 025 025 0.25
Growth Factor (vph) 110% 100% 110% 110% 100% 110% 110% 110% 110% 110% 110% 110%

Adj. Flow (vph) 37 617 21 6 646 59 27 0 21 0 0 0
RTOR Reduction (vph) 0 0 0 0 2 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 675 0 0 709 0 0 27 21 0 0 0
Confl. Peds. (#/hr) 17 46

Heavy Vehicles (%) 1% 2% 1% 0% 2% 6% 0% 0% 0% 0% 0% 0%
Turn Type Perm Perm Perm Perm

Protected Phases 6 2 4

Permiited Phases 6 2 4 4

Actuated Green, G (s) 80.7 80.7 4.7 4.7

Effective Green, g (s) 81.7 81.7 4.7 47

Actuated g/C Ratio 0.82 0.82 0.05 0.05

Clearance Time (s) 5.0 5.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2550 2706 76 53

v/s Ratio Prot

v/s Ratio Perm c0.22 0.21 0.02 c0.02

v/c Ratio 0.26 0.26 0.36 0.40

Uniform Delay, d1 2.1 24 462 46.3

Progression Factor 1.00 0.56 1.00 1.00

Incremental Delay, d2 0.3 0.2 2.8 4.8

Delay (s) 2.4 1.4 490 511

Level of Service A A D D

Approach Delay (s) 2.4 1.4 499 0.0
Approach LOS A A D A
Intersection Summary

HCM Average Control Delay 35 HCM Level of Service A

HCM Volume to Capacity ratio 0.27

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.6

Intersection Capacity Utilization 57.7% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

BETA Group, Inc. Synchro 6 Report
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COMMUTER PM BUILD 2029

2: Hancock St & East Squantum St 12/4/2009
N 3 o~ XNy x ¥
Lane Group SET SER NWL NWT NEL NET SWL SWT
Lane Group Flow (vph) 778 310 216 679 250 479 79 405
vi/c Ratio 0.81 035 093 038 080 08 071 073
Control Delay 33.6 82 741 158 528 548 791 551
Queue Delay 2.8 04 00 00 0.0 0.0 00 0.0
Total Delay 364 87 741 158 528 548 791 551

Queue Length 50th (ft) 243 34 838 865 i85 351 59 159
Queue Length 95th (ft) #506 117 #247 218 #236 458 105 198
Internal Link Dist (ft) 161 103 168 824
Turn Bay Length (ft) 100 95 80

Base Capacity (vph) 966 884 232 1775 311 630 140 699
Starvation Cap Reductn 101 234 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 090 048 093 038 080 076 056 058

Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
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COMMUTER PM BUILD 2029

2: Hancock St & East Squantum St 12/4/2009
Al BN A B B T

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations 4% r % % P "

Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 40 40 40 40 40 40 40 4.0

Lane Util. Factor 0.95 1.00 100 095 1.00 1.00 1.00 0.95

Frpb, ped/bikes 1.00 098 1.00 0.99 1.00 0.99 1.00 1.00

Fipb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 0.99 1.00

Frt 100 085 100 096 1.00 0.96 1.00 097

Flt Protected 0.99 1.00 0985 1.00 095 1.00 0.95 1.00

Satd. Flow (prot) 3440 1554 1734 3303 1762 1756 1700 3355

FIt Permitted 071 1.00 026 1.00 022 1.00 0.30 1.00

Satd. Flow (perm) 2455 1554 474 3303 417 1756 534 3355

Volume (vph) 56 606 270 161 467 106 225 328 97 61 277 78

Peak-hour factor, PHF 058 089 0.87 082 093 066 090 09 086 0.85 088 087
Growth Factor (vph) 100% 100% 100% 110% 100% 110% 100% 100% 100% 110% 100% 100%
Adj. Flow (vph) 97 681 310 216 502 177 250 366 113 79 315 90
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 778 310 216 679 0 250 479 0 79 405 0

Confl. Peds. (#/hr) 8 22 22 8 53 15 ik

Heavy Vehicles (%) 6% 4% 2% 4% 4% 5% 2% 3% 6% 5% 4% 4%
Turn Type Perm pm+ov pm+pt pm+pt Perm
Protected Phases 6 7 5 2 7 3 8
Permitted Phases 6 6 2 3 8
Actuated Green, G (s) 52.3 66.3 623 623 379 379 19.9 19.9
Effective Green, g (s) 53.3° B7.3 B33 633 379 379 199 19.9
Actuated g/C Ratio 044 056 053 0.53 032 0.32 017 017
Clearance Time (s) 5.0 4.0 5.0 5.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1090 872 313 1742 289 555 89 556
v/s Ratio Prot 0.04 c0.03 0.21 0.10 c¢0.27 0.12
v/s Ratio Perm ¢0i32 0168 033 c0.17 0.15

v/c Ratio 071 036 069 0.39 0.87 0.86 0.89 0.73
Uniform Delay, d1 271 145 328 169 33.8 386 49.0 47.5
Progression Factor 078 061 087 0.78 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.9 0.2 59 0.1 226 134 59.4 4.7
Delay (s) 25.0 9.0 342 133 56.3 51.7 108.3 52.2
Level of Service Cc A Cc B E D F D
Approach Delay (s) 20.5 18.3 53.3 61.4
Approach LOS C B D E
Intersection Summary

HCM Average Control Delay 33.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 18.8

Intersection Capacity Utilization 75.8% ICU Level of Service D

Analysis Period (min) 115

¢ Critical Lane Group
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COMMUTER PM BUILD 2029

7: Hancock St & McDonald's South Driveway 12/4/2009
“ 2 »=» X9

Movement SET SER NWL NWT NEL NER

Lane Configurations b 44 L'

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 931 0 (0 SRRNT 70, 0 0

Peak Hour Factor 088 088 088 088 0.88 0.88

Hourly flow rate (vph) 1058 0 0 875 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage
Right turn flare (veh)

Median type None
Median storage veh)

Upstream signal (ft) 106 241

pX, platoon unblocked 0.95 023 0.95
vC, conflicting volume 1058 1495 529

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 1010 1301 454
tC, single (s) 4.2 6.9 7.0
tC, 2 stage (s)

tF (s) 2.2 35 33
p0 queue free % 100 100 100
cM capacity (veh/h) 643 141 524
Direction, Lane # SE1 SE2 NW1 NW2 NE1
Volume Total 705, 363 282 983 0
Volume Left 0 0 0 0 0
Volume Right 0 0 0 0 0

cSH 1700 1700 643 1700 1700
Volume to Capacity 041 021 000 034 0.00

Queue Length 95th (fi) 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0

Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A
Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 35.7% ICU Level of Service A
Analysis Period (min) 15
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COMMUTER PM BUILD 2029

8: Hancock St & Glover Ave 12/4/2009
“ X 4

Lane Group SET NWT SWL

Lane Group Flow (vph) 709 779 70

v/c Ratio 0.50 051 0.38

Control Delay 4.4 7.0 238

Queue Delay 0.3 0.0 0.0

Total Delay 4.7 7.0 238

Queue Length 50th (ft) 30 112 10
Queue Length 95th (ft) m142 384 29
Internal Link Dist (ft) 414 399 536

Turn Bay Length (ft)

Base Capacity (vph) 1432 1527 259
Starvation Cap Reductn 244 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/ic Ratio 060 051 0.27

Intersection Summary
m Volume for 95th percentile queue is metered by upstream signal.
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COMMUTER PM BUILD 2029
8: Hancock St & Glover Ave

12/4/2009

o N XN T f W

Movement SEL SET NWT NWR SWL SWR
Lane Configurations 4 B

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 40 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.92

Flpb, ped/bikes 1.00 1.00 1.00

Frt 1.00 1.00 0.89

Flt Protected 1.00 1.00 0.99

Satd. Flow (prot) 1878 1858 1517

Flt Permitted 0.96 1.00 0.99

Satd. Flow (perm) 1805 1858 1517
Volume (vph) 18 669 697 11 8 43
Peak-hour factor, PHF  0.75 098 0981 0982 067 0.83
Growth Factor (vph) 110% 100% 100% 110% 110% 110%
Adj. Flow (vph) 26 683 766 13 13 57
RTOR Reduction (vph) 0 0 0 0 53 0
Lane Group Flow (vph) 0 709 779 0 17 0
Confl. Peds. (#/hr) 41 41 23 20
Heavy Vehicles (%) 0% 1% 2% 0% 0% 2%
Turn Type Perm

Protected Phases 6 2 8
Permitted Phases 6

Actuated Green, G (s) 95.8 95.8 8.2
Effective Green, g (s) 958 958 8.2
Actuated g/C Ratio 0.80 0.80 0.07
Clearance Time (s) 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 1441 1483 104

v/s Ratio Prot c0.42 c0.01

v/s Ratio Perm 0.39

vic Ratio 049 0.53 0.16
Uniform Delay, d1 40 42 52.7
Progression Factor 0.65 1.00 1.00 .
Incremental Delay, d2 0.7 0.3 0.7

Delay (s) 33 45 53.4

Level of Service A A D
Approach Delay (s) 3.3 4.5 53.4
Approach LOS A A D
Intersection Summary

HCM Average Control Delay 6.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 68.6% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group
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COMMUTER PM BUILD 2029

11: Hancock St & Ped Signal 12/4/2009
Y XN
Lane Group SET NWT
Lane Group Flow (vph) 1058 875
vic Ratio 0.33 0.27
Control Delay 0.3 1.8
Queue Delay 0.0 0.0
Total Delay 0.3 1.8
Queue Length 50th (ft) 0 0
Queue Length 95th (it) 2 90
Internal Link Dist (ft) 1 26
Turn Bay Length (ft)
Base Capacity (vph) 3225 3225
Starvation Cap Reductn 306 365
Spillback Cap Reductn 241 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.36 0.31

Intersection Summary

0:\3700s\3735 - Quincy - Hancock & Sq
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COMMUTER PM BUILD 2029

11: Hancock St & Ped Signal 12/4/2009
N 3 o= XN Y o~

Movement SET SER NWL NWT NEL NER

Lane Configurations 44 44

Ideal Flow (vphpl) 1900 1800 1900 1900 1900 1800

Total Lost time (s) 4.0 4.0

Lane Util. Factor 0.95 0.95

Frt 1.00 1.00

Flt Protected 1.00 1.00

Satd. Flow (prot) 3505 3505

FlIt Permitted 1.00 1.00

Satd. Flow (perm) 3505 3505

Volume (vph) 931 0 0 7i0 0 0

Peak-hour factor, PHF 0.88 0.88 0.88 0.88 0.88 0.88

Growth Factor (vph) 100% 100% 100% 100% 100% 100%

Adj. Flow (vph) 1058 0 0 875 0 0

RTOR Reduction (vph) 0 0 0 0 0 0

Lane Group Flow (vph) 1058 0 0 875 0 0

Turn Type

Protected Phases 6 2

Permitted Phases

Actuated Green, G (s) 105.8 105.8

Effective Green, g (s) 106.8 106.8

Actuated g/C Ratio 0.89 0.89

Clearance Time (s) 5.0 5.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 3118 3118

v/s Ratio Prot ¢0.30 0.25

v/s Ratio Perm

v/c Ratio 0.34 0.28

Uniform Delay, d1 1.0 1.0

Progression Factor 0.04 1.00

Incremental Delay, d2 0.3 0.0

Delay (s) 0.3 1.0

Level of Service A A

Approach Delay (s) 0.3 1.0 0.0

Approach LOS A A A

Intersection Summary

HCM Average Cantrol Delay 0.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.34

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.2
Intersection Capacity Utilization 35.7% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

0:\3700s\3735 - Quincy - Hancock & Sgantum Sts\Engineering\Traffic Analysis\25 %\Build\Hancock_Squantum_Commute
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COMMUTER PM BUILD 2029
12: Hancock St & Hollis Ave

12/4/2009

hn i VO N Ut

Movement SEL SET NWT NWR SWL SWR
Lane Configurations d4 b ¥

Sign Control Free Free Stop

Grade 0% 0% 0%
Volume (veh/h) 45 746 726 17 22 31
Peak Hour Factor 073 092 092 085 079 0.86
Hourly flow rate (vph) 62 811 789 22 31 40
Pedestrians 29 3 42

Lane Width (ft) 120 12.0 12.0
Walking Speed (ft/s) 4.0 4.0 4.0
Percent Blockage 2 0 4

Right turn flare (veh)

Median type None
Median storage veh)

Upstream signal (ft) 183 494

pX, platoon unblocked 0.85

vC, conflicting volume 853 1374 477
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 853 1260 477
tC, single (s) 4.1 6.8 6.9
{C, 2 stage (s)

tF (s) 22 35 a3
p0 queue free % 92 75 92
cM capacity (veh/h) 767 124 5089
Direction, Lane # SE1 SE2 NW1 NW2 SwWi1
Volume Total 332 541 526 285 70
Volume Left 62 0 0 0 31
Volume Right 0 0 0 22 40

cSH 767 1700 1700 1700 216
Volume to Capacity 0gg 032 031 017 '0.383

Queue Length 95th (ft) 7 0 0 0 34
Control Delay (s) 2.7 0.0 0.0 0.0 295

Lane LOS A D
Approach Delay (s) 1.0 0.0 29.5
Approach LOS D
Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 62.8% ICU Level of Service

Analysis Period (min)

15

0:\3700s\3735 - Quincy - Hancock & Sqantum Sts\Engineering\Traffic Analysis\25 %\Build\Hancock_Squantum_Commute
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COMMUTER PM BUILD 2029

15: Hancock St & Hunt St 12/4/2009
NN x

Lane Group SET NWT NET NER

Lane Group Flow (vph) 1109 825 235 146

v/c Ratio 054 041 081 0.57

Control Delay 12.6 7.1 68.8 545

Queue Delay 0.0 0.2 0.0 0.0

Total Delay 126 7.3 68.8 545

Queue Length 50th (ft) 150 68 176 105
Queue Length 95th (ft) 341 135 202 133
Internal Link Dist (ft) 169 262 131

Turmn Bay Length (ft)

Base Capacity (vph) 2042 2028 346 303
Starvation Cap Reductn 0 490 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 054 054 068 048

Intersection Summary

0:\3700s\3735 - Quincy - Hancock & Sqantum Sts\Engineering\Traffic Analysis\25 %\Build\Hancock_Squantum_Commute!
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COMMUTER PM BUILD 2029

15: Hancock St & Hunt St 12/4/2009
RV BN N A TP AR T T

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations 4b 4p 4 i

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

Lane Util. Factor 0.95 0.95 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00 0.93

Flpb, ped/bikes 1.00 1.00 0.94 1.00

Frt 0.99 0.99 1.00 0.85

Fit Protected 1.00 1.00 096 1.00

Satd. Flow (prot) 3491 3512 1714 1499

Fit Permitted 0.84 0.87 0.96 1.00

Satd. Flow (perm) 2934 3073 1714 1499

Volume (vph) 48 824 60 24 666 23 142 14 97 0 0 0

Peak-hour factor, PHF 085 085 085 087 087 087 073 073 073 025 025 025
Growth Factor (vph) 110% 100% 110% 110% 100% 110% 110% 110% 110% 110% 110% 110%
Adj. Flow (vph) 62 969 78 30 766 29 214 21 146 0 0 0
RTOR Reduction (vph) 0 0 0 0 2 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 1109 0 0 823 0 0 235 146 0 0 0

Confl. Peds. (#/hr) 1 1 35 34

Heavy Vehicles (%) 1% 2% 1% 0% 2% 6% 0% 0% 0% 0% 0% 0%
Turn Type Perm pm+pt Perm Perm

Protected Phases 6 5 2 4

Permitted Phases 6 2 4 4

Actuated Green, G (s) 81.7 81.7 20.1 20.1

Effective Green, g (s) 82.7 82.7 201 201

Actuated g/C Ratio 0.69 0.69 017 0417

Clearance Time (s) 5.0 Bia 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2022 2118 287 251

v/s Ratio Prot

v/s Ratio Perm c0.38 0.27 0.14 0.10

v/c Ratio 0.55 0.39 0.82 0.58

Uniform Delay, d1 9.3 7.9 48.2 461

Progression Factor 1.00 0.65 1.00 1.00

Incremental Delay, d2 1l 0.1 16.4 34

Delay (s) 10.4 5.3 646 495

Level of Service B A E D

Approach Delay (s) 10.4 53 58.8 0.0
Approach LOS B A E A
Intersection Summary

HCM Average Control Delay 16.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 17.2

Intersection Capacity Utilization 68.5% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

0:\3700s\3735 - Quincy - Hancock & Sqantum Sts\Engineering\Traffic Analysis\25 %\Build\Hancock_Squantum_Commute
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Lebanon Street Melrose. MA

2007 Existing Volumes Without Improvements

BETA Group, Inc. December 2007



Lanes, Volumes, Timings Melrose - Lebanon Street
1: Grove Street & Lebanon Street 12/17/2007

28.9% 28.9% 0.0% 289% 28.9% 0.0% 53. 0% 53.0% 53.0% 53.0% 00% 18%

P:\06005\612-03 - Lebanon St - Melrose - English\Engineering\Traffic Analysis\Synchro\2007ambase.sy7 Synchro 6 Report
BETA Group, Inc. 2007 AM Existing Conditions



Lanes, Volumes, Timings Melrose - Lebanon Street
1: Grove Street & Lebanon Street 12/17/2007
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l.anes, Volumes, Timings Melrose - Lebanon Street
1: Grove Street & Lebanon Sireet 12/17/2007

Splits and Phases:  1: Grove Street & Lebanon Street

SE e e e WO

ety B

P:\0600s\612-03 - Lebanon St - Melrose - English\Engineering\Traffic Analysis\Synchro\2007ambase.sy? Synchro 6 Report
BETA Group, Inc. 2007 AM Existing Conditions



Lanes, Volumes, Timings Melrose - Lebanon Street
5. East Foster Street & Lebanon Street 12{1712007

Total Spllt (%) 42.4% 424% 0.0% 42 4% 42.4% 0.0% 40.0% 40 0% 0.0% 40.0% 40.0% 0.0% 18%
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Lanes, Volumes, Timings Melrose - Lebanon Street
5: East Foster Street & Lebanon Street 12/17/2007

QOth %ile Green (s)
90th %ile Term: Co
70th %il

50th Y%ile Green {s)
50th %ile Term €ode
30th %ile Green (s)
30th %ile:Term Code:
10th %ile Green (s)
10th %ile Term Code
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Lanes, Volumes, Timings , Melrose - Lebanon Street
5: East Foster Street & Lebanon Street 12/17/2007

—
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Lanes, Volumes, Timings Melrose - Lebanon Street
8: Upham Street & Lebanon Street 12/17/2007

P T Y

B SBE = SR . SBRae

B R e e T

Turmn Type
Protected Phases:
Permitted Phases
Detector Phases:
Minimum Initial (s
Minimurn:Split:
Total Split (s)
Total- Spiit (%)
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Lanes, Volumes, Timings Melrose - Lebanon Street
8: Upham Street & Lebanon Street 12/17/2007
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Lanes, Volumes, Timings Melrose - Lebanon Street
8. Upham Street & Lebanon Street ‘ 12/17/2007

Actuated. Cycle Lengt
Natural Cycle 150

Maximum v/c Ratio: 1.2
Intersect|

ihfe?séctlcn Capacity Utilization 88.0% ICU Leve! of Service E

“Queue shown is maximum after two cycles

Splits and Phases:  8: Upham Street & Lebanon Street

1 e =7l

gB=EE: AT S
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Lanes, Volumes, Timings Melrose - Lebanon Street
11: East Emerson Street & lLebanon Sireet 12/17/2007

(P : B
nght Turn on Red Yes Yes Yes Yes

Heavi,rVemcles (%) °% 2% 2% 0% 0% 0% 1% 1% 1 1% 1% 1%

299% 00% 209% 20.9% 00% 529% 529% 0.0% 52.9% 52.9%
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Lanes, Volumes, Timings Melrose - Lebanon Street
11: East Emerson Street & Lebanon Sireet 12/17/2007

ActEffet G
Actuated g/C Ratio
vic Ratio s
Control Delay

Total Delay
LOS. -
Approach Deiay

90th %ile Green {s)
90th-%ile Term
70th %ile Green (

Queue Length
Queue Lengthi95th.(
Internal Link Dist (ft)
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Lanes, Volumes, Timings Melrose - Lebanon Street
11: East Emerson Street & Lebanon Street 12/17/2007

Storage:Cap,
Reduced w’c

Splits and Phases:  11: East Emerson Street & Lebanon Street

B2
I S invel e s L s T
e e e e

l% ab

(R
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Lanes, Volumes, Timings Melrose - Lebanon Street
14: Porter Street & Main Street 12/17/2007

( A
Volume (vph)
Peak Hour-Factor -
Heav Vehicles ("/

Protected |
Permitted -Phases
Detector Phases
M!ﬂ ',m,umz_l. nitial {:

Total:Split(s) -
Total Split (%)
Maximum: Gres
Yellow Tlme (s)

0.0% 0.0% 41.8% 0.0% 41.8% 41.8% 65.9% 41.8% 24%  16%
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Lanes, Volumes, Timings Melrose - Lebanon Street
14: Porter Street & Main Street 12/17/2007

wf?-"‘“" e e et e T T e e
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Lanes, Volumes, Timings Melrose - Lebanon Street
1: Grove Street & Lebanon Street 12/17/2007
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Lanes, Volumes, Timings Melrose - Lebanon Street
5. East Foster Street & Lebanon Street 12{1712007

Total Spllt (%) 42.4% 424% 0.0% 42 4% 42.4% 0.0% 40.0% 40 0% 0.0% 40.0% 40.0% 0.0% 18%
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Lanes, Volumes, Timings , Melrose - Lebanon Street
5: East Foster Street & Lebanon Street 12/17/2007

—
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Lanes, Volumes, Timings Melrose - Lebanon Street
8: Upham Street & Lebanon Street 12/17/2007
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Lanes, Volumes, Timings Melrose - Lebanon Street
11: East Emerson Street & lLebanon Sireet 12/17/2007

(P : B
nght Turn on Red Yes Yes Yes Yes

Heavi,rVemcles (%) °% 2% 2% 0% 0% 0% 1% 1% 1 1% 1% 1%

299% 00% 209% 20.9% 00% 529% 529% 0.0% 52.9% 52.9%
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BETA Group, Inc. 2007 AM Existing Conditions



Lanes, Volumes, Timings Melrose - Lebanon Street
11: East Emerson Street & Lebanon Street 12/17/2007

Storage:Cap,
Reduced w’c

Splits and Phases:  11: East Emerson Street & Lebanon Street

B2
I S invel e s L s T
e e e e

l% ab

(R
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Lanes, Volumes, Timings Melrose - Lebanon Street
14: Porter Street & Main Street 12/17/2007

wf?-"‘“" e e et e T T e e
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Lanes, Volumes, Timings Melrose - Lebanon Street
14: Porter Street & Main Street 12/17/2007

~ % A Tmr“\ril )/*4

“SBRE=NEE

Area Type: - Other

Splits and Phases:  14: Porter Street & Main Street
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Lanes, Volumes, Timings Melrose - Lebanon Street
1: Grove Street & Lebanon Street 12/17/2007
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Lanes, Volumes, Timings Melrose - Lebanon Street
5. East Foster Street & Lebanon Street 12{1712007

Total Spllt (%) 42.4% 424% 0.0% 42 4% 42.4% 0.0% 40.0% 40 0% 0.0% 40.0% 40.0% 0.0% 18%
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Lanes, Volumes, Timings , Melrose - Lebanon Street
5: East Foster Street & Lebanon Street 12/17/2007

—
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Lanes, Volumes, Timings Melrose - Lebanon Street
8: Upham Street & Lebanon Street 12/17/2007
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Lanes, Volumes, Timings Melrose - Lebanon Street
11: East Emerson Street & lLebanon Sireet 12/17/2007

(P : B
nght Turn on Red Yes Yes Yes Yes

Heavi,rVemcles (%) °% 2% 2% 0% 0% 0% 1% 1% 1 1% 1% 1%

299% 00% 209% 20.9% 00% 529% 529% 0.0% 52.9% 52.9%
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Lanes, Volumes, Timings Melrose - Lebanon Street
11: East Emerson Street & Lebanon Street 12/17/2007

Storage:Cap,
Reduced w’c

Splits and Phases:  11: East Emerson Street & Lebanon Street

B2
I S invel e s L s T
e e e e

l% ab

(R
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Lanes, Volumes, Timings Melrose - Lebanon Street
16: Main Street & Green Street 12/17/2007

nght Turn on Red Yes Yes

:Heavy Vehicles (%) 1% 1% 1% 1% 0% 0%
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Lanes, Volumes, Timings Melrose - Lebanon Street
16: Main Street & Green Street 12/17/2007

nght Turn on Red Yes Yes

:Heavy Vehicles (%) 1% 1% 1% 1% 0% 0%
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l.anes, Volumes, Timings Melrose - Lebanon Street
16: Main Street & Green Street 12/17/2007

-
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Lanes, Volumes, Timings Melrose - Lebanon Sireet
16. Main Street & Green Street 12/17/2007

trw ¢ v

Spillback Cap Reducin ) WB" ) 41 ﬁS

Storage Gap:Redi
Reduced v/c Ratio 065 0.186 0.68 090
T G B, < RIES " 3 &) = . i e P~ e e b Bk ey ooy b et L Mot e i L B Tt b S e o

Splits and Phases: 16 Main Street & Green Street

1 e

e men e R e R R
A e e e e U

e e e e e
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Lanes, Volumes, Timings Melrose - Lebanon Street
1. Grove Street & Lebanon Street 12/17/12007

furnmg Speed (mph)
Lane Util:Fagtor > - 7= 110

12.0 120

P:\06005\812-03 - Lebanon St - Melrose - Englism\Engineering\Traffic Analysis\Synchro\2007pmbase.sy? Synchro 8 Report
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Meirose - Lebanon Street

Lanes, Volumes, Timings
12/17/2007

1: Grove Street & Lebanon Street

f—»w*f"—‘\*\Tf\-l*/'

- = FBEE e EBRE WEBEEW
Yel!ow Time (s) 40 40 4.0

Ipu
Vehlcle Extenslon (s) 5.0 5.0 5.0 5.0 3.0 3.0 3.0 3.0

Synchro 6 Report
2007 PM Existing Conditions
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Lanes, Volumes, Timings Melrose - Lebanon Street
1: Grove Street & Lebanon Street 12/17/2007

Intersect[on LOS: B

Analysm Period (mln
90th %lle Actuate

Splits and Phases; 1. Grove Street & Lebanon Street

P:\0600s\612-03 - Lebanon St - Melrose - English\Engineering\Traffic Analysis\Synchro\2007pmbase.sy7 Synchro 6 Report
BETA Group, Inc. 2007 PM Existing Conditions



Lanes, Volumes, Timings Melrose - Lebanon Street
5. East Foster Street & Lebanon Street 1211712007

up
LaneConF guratlons

0.0% 40.0% 40.0% 0.0% 40.0%
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Lanes, Volumes, Timings Melrose - Lebanon Street
5. East Foster Street & Lebanon Street _ 1211712007

Internal Llnk Dist (ft)
Tu gtho(fy
Base Capa y (Vph)
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Lanes, Volumes, Timings Melrose - Lebanon Street
5: East Foster Street & |_ebanon Street 12/17/2007

[Htersaaton:Somman
Area Type:
a dxb

niersection

Splits and Phases: 5. East Foster Street & Lebanon Strest
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Lanes, Volumes, Timings Melrose - Lebanon Street
8. Upham Street & Lebanon Street 12/17/2007

Satd. Flow (perm) 0 1690 0 0 1129 0 0 1666 0 0 1045 0
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Lanes, Volumes, Timings Melrose - Lebanon Street
8: Upham Street & Lebanon Street 12/17/2007

A A O B

“BEE —EBT—EBF

f’l:ze Gioup=E—

250 250

P:\0600s\612-03 - Lebanon St - Melrose - English\Engineering\Traffic Analysis\Synchro\2007pmbase.sy7 Synchro 6 Report
BETA Group, Inc. 2007 PM Existing Conditions



Lanes, Volumes, Timings Melrose - Lebanon Street
8: Upham Street & Lebanon Street 12/17/2007

N N Y,

ICU Level of Service F

Queue shown is maximum after two c cyc es.

Spilts and Phases: 8: Upham Street & Lebanon Street
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Lanes, Volumes, Timings Melrose - Lebanon Street
11: East Emerson Street & Lebanon Street 1211712007

¥y ,5 _,r\"‘ g FoabeT
»figw_ﬁ,., T

nght TurnmonmR'ed Yes Yes Yes Yes

Total Spiit (%) 20.9% 29.9% 0.0% 29.9% 29.9% 0.0% 52.9% 52.9% 0.0% 52.9%
Maximum Green:(; { 2C
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Lanes, Volumes, Timings Melrose - Lebanon Street
11: East Emerson Street & Lebanon Street 12/17/2007

Ay AN b A
Lahe Giod = ! 1= =NBT=NB e E

Yellow Time (s) 40 40 40 40 40 40 40 40 20
el N

Lead-Lag:Optimize? .
Veh[c:te Extensmn (s)

F’-"a'éh“Dbnt;zWa!‘Kf(”s;;" ,
Pedestrian Calls (#Ihr)
Act:Effct Green(s). -0
Actuated g/C Ratio

Total Delay
Approach Delay
A -03

90th “’A:lle Green (s)
S0th: %lle T
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Melrose - Lebanon Street

Lanes, Volumes, Timings
12/17/2007

11: East Emerson Street & Lebanon Sireet

Area Type N
Gycle Length:

50th:%i
SDth %hi

Splits and Phases:  11: East Emerson Street & Lebanon Street

e

e

Y ”F-‘i!.{.‘a..-v

Synchro 6 Report

P:\0600s\612-03 - Lebanon St - Melrose - English\Engineering\Traffic Analysis\Synchro\2007pmbase.sy7
2007 PM Existing Conditions

BETA Group, Inc.



Lanes, Volumes, Timings Melrose - Lebanon Street
14: Porier Street & Main Street 12/17/2007

Permitted: Phase
Detector Phases
Minimum Initial (s}
Minimum Spht (5)

Tatal:Split (s)
Total Spllt (%)

0.0%

All:RedTime (s).

P:\0600s\612-03 - Lebanon St - Melrose - English\Engineering\Traffic Analysis\Synchro\2007pmbase.sy7 Synchro 6 Report
BETA Group, Inc. 2007 PM Existing Conditions



Lanes, Volumes, Timings Melrose - Lebanon Street
14 Porter Street & Main Street 12/1712007

989 1

P:\0600s\612-03 - Lebanon St - Melrose - English\Engineering\Traffic Analysis\Synchro\2007pmbase.sy7 Synchro 6 Report
BETA Group, Inc. 2007 PM Existing Conditions



Lanes, Volumes, Timings Melrose - Lebanon Street
14: Porter Street & Main Street 12/17/2007

Splits and Phases:  14: Porter Street & Main Street

P:\D600s\612-03 - Lebanon St - Melrose - English\Engineering\Traffic Analysis\Synchro\2007pmbase.sy7 Synchro 6 Report
BETA Group, Inc. 2007 PM Existing Conditions



Lanes, Volumes, Timings Melrose - Lebanon Street
16: Main Street & Green Street 12/17/12007

nght Turn on Red Yes Yes
5 .

Llnk Distance (ft) 68 494 490

( ) ho)8 R ]
1 Sp[tl (%) : .0% ___"4; 73.3% 26.79

P:\0600s\612-03 - Lebanon St - Melrose - English\Engineering\Traffic Analysis\Synchro\2007pmbase.sy7 Synchra 6 Report
BETA Group, Inc. 2007 PM Existing Conditions



Lanes, Volumes, Timings Melrose - Lebanon Street
16. Main Street & Green Street 12/17/2007

1 r <2 v >

Lead/Lag _
Lead Lag Opl

P:\0B00s\612-03 - Lebanon St - Melrose - English\Engineering\Traffic Analysis\Synchro\2007pmbase.sy7 Synchro 6 Report
BETA Group, Inc. 2007 PM Existing Conditions



Lanes, Volumes, Timings Melrose - Lebanon Street
16: Main Street & Green Sireet 12/17/2007

Splits and Phases:  16: Main Street & Green Street

S
e

P:\0600s\612-03 - Lebanon St - Melrose - English\Engineering\Traffic Analysis\Synchro\2007pmbase.sy7 Synchro 6 Report
BETA Group, Inc. 2007 PM Existing Conditions



Lebancn Street Mel rose. MA

2027 Prejected Volumes With Improvements

BETA Group, Inc. December 2007
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HCM Level of Service Summary - Existing Conditions (2007)

Intersection L.O.S. Delay V/IC 50% Queue | 95% Queue
Garfield
Overall C(C)] 21.8(226) | 0.61(0.65) | —
EB L B (B) 15.9 (19.7) | 0.07 (0.20) 5(7) 19 (27)
EBT C(C)] 22.0(20.1) | 0.63 (0.55) | 139 (113) 216 (179)
WBT B (C) 19.0 (23.3) | 0.45 (0.72) | 97 (174) 155 (264)
SBLT C (C) 30.3 (29.3) | 0.55 (0.51) 63 (53) 120 (106)
Cross
Overall C(C)] 250(27.8) | 066 (067) | —— | ——
EB L B (B) 16.0 (17.5) | 0.05 (0.08) 5 (5) 17 (19)
EBT C(C)| 228 (22.1) | 0.64 (0.56) | 168 (138) 230 (193)
WB L D(C)| 41.2(26.8) | 0.65(0.44) | 35 (27) m#111 (m69)
WBT B (C) 17.8 (21.3) | 0.30 (0.53) | 67 (132) 101 (183)
NB LT D(E)] 42.0(62.2) | 0.66(0.88) | 80 (112) 173 (248)
SBLT C (C) 25.8 (25.8) | 0.02 (0.02) 2 (2) 20 (16)
Franklin
Overall C(C)] 238(238) | 053 (0.56) | — — —
EBT C (C) 20.9 (21.3) | 0.47 (0.48) | 114 (117) 161 (164)
WBT B (C) 19.5 (22.8) | 0.34 (0.57) | 73 (135) 108 (189)
NBLT D()| 386 (35.1) | 0.64 (0.54) | 94 (78) 174 (143)
Lombardi
Overall B (C) 15.7 (20.0) | 0.43 (0.55) | — - —-
EBLT B(B)] 16.5(16.7) | 0.31(0.33) | 97 (103) 134 (141)
NBLT C(D)] 29.8(44.9) | 0.36 (0.80) | 77 (216) 140 (364)
SBLT C(C)| 232 (29.8) | 0.568 (0.70) | 115 (108) 180 (170)
SB R A (A) 0.9 (1.4) 0.24 (0.39) 0 (0) 0 (0)

# 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







2007 Existing Conditions (AM)






HCM Signalized Intersection Capacity Analysis

1: McGrath Hwy & 1/14/2008
‘_

O T “a st pou

o B B e B T D S B e TR NBY N B N T BN BR WSS EU

Lane Configurations N 444 i 5 44 [l
Volume (vph) . 20510 520 0702854 . =4k 110 235 4010 115 1045 - 15
Ideal FfO'c'_J (vphpl) 1900 1900 1900 1900 1900 1 900 1 900 1900 1900 1900 1 900 1900
Lane Width : 10 12 10 12 4200 | TP 401D 10 12 448 MR 2
Total Lost time (s) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Lane Util. Factor 086 086 ‘100 200 0915001 00 7445« 400 091 T
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99
FILPrOISEld 4 417 404550.98/150 08 100 4800 5095 -0 QTN 20 40985 %1 00 et
Satd. Flow (prot] 1420 4728 1478 1610 3361 1583 1652 5047

tPefmifted ™ 1 1 0/95%0 0,98 1,005 i SRS RO 20H0 S A0 s

Satd. Flow (@rm) = 1420 4728 1478 521 702 5047

Paskcol Tl PFT. 100277082 - 0821 T0S2ATI092 092" 02 082 R0RE 0%
Adj. Flow ‘% 554 565 255 5 120 2_55 185 11 125 1136 60 16
S LR L R TR g SR e e e

842 114 072 308 0__1% _ttot 0

Lane Gruu Flow 2??

Péit GSES doh e 2 o v S RS S Y R s 5

Actuated Green G{ 23.5 " 235 23 5 20 1 20 1 20. 1 40.5

Efecie Gre _.ﬁ S A N P 00 T ~eg@*&ﬁuwwm
Actuated gIC Ratio LY 0 20 _ 0. __201 0.20 - 017 0. 17 017 008 034
ﬂé&@iﬁxﬁaxﬂ SRS R e i @asvwmmmw

Progressuon Factor 1 00 1.00 1 00 1 00 1 00 1 00 1 00 1 00

Incremental Delay, d2 "4 /52167 £ 425120, S N S R P SNBSS o
Delay (s) 100.9 59.7 430 93.1 469 460 7102 _369 _ "
Lg?ejﬁ@.ﬂm@m}- o”a}“' “;-"*.E’n- - F 2’5‘1:\-E%z ﬁiD .-r'ca. ?‘- ‘,.‘R.ﬁl: %‘wm Dﬁﬁ;" SPr SRR D"—'.I‘:‘::'. 2 R LG
Approach Delag 64.9 525 _ v 105._6_ "
APproaeLGS NGRS E R GRS TRINEDERT JEEREGY ) ST TSR

Average ol Belay R A DR N
HCM VolumetoCapaci raho 1.26 _
Actuated Cycle Leng[lf{%) 7 120.0. Sum of lostime (s) 26.0
Intersection Capacity Utmzatlon 92.2% ICU Level of Service F
Analysis Period {niin) =5+ 16

¢ Critical Lane Group .I

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
1: McGrath Hwy & 1/14/2008

\;./

Lane Cnnﬁguraﬁons

vﬂwmmwv«mm% B R R R
Ideal Flow (vphpl) 1900 1900 1900
LaneWidih == 4‘1\2'19?_‘“!!2 Ces PR «m%%rf BT R SRR
Total Lo ttime gs)
B g ‘@mﬁw- N TR U T L, ¢ STy JARET
1.00 099

wﬁmmﬁa-sw S S e R BB 555 4 APy
R A A

PR RRASS OB L

Dela (s S 5090 208-0 =

ﬁfmwfiwmﬁ"%ﬂf i TR LR T

: proach Dela 287

Baseline Synchro 7 - Report
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Timing Report, Sorted By Phase

1: McGrath Hwy & 1/14/2008

‘w’»fA\l?

Movement SBL NBT EBTL NBL SBT WBTL

Leadilag -1 . i Lead 7% ALagHL8Rd kel © mm«mv%»*favﬁ@f?ﬂs i
Lead-Lag Oplimize Yes

Rt 11 Wone e g R AR v T SIO R
Maximum Spllt (s 13 47 47

Maimiim Split(%) - . 10.8% ‘53952%- 125 ;,;-;. - 10.8%
Mlmm Split . )

itial (8 @%“Hﬁ‘{

VehcleExtenswn s

Splits and Phases: 1: McGrath Hwy &

Baseline

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
2: Gafield Ave & 1/25/2008

A AN

LT
Volume (vph) - WWW f

Lane Canﬁguraﬁons
WEEEURSS Y F, A0 R A

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 -
Total Lasklig {8) s . it 7oy 4 S T G S A G S T S TP D v v SERRIOR A L T
Lane Util. Factor 1.00 095 095 100

ey m@w T A e R I N 7 R e
S =*m~wh-i

Frpb, pedibikes -
Flpb ped!blkes

FIt Protected _

N ahD07 A 08350045 A0 bE R TR AT rg " mﬁtmr
Uniform nela’g d1 154 194 178 279 N ,
mg@%s’rﬂﬁ T {1‘00 By m mm ﬁm_-"-_f \_:_? 5 ¥ STV r.“l-__ '1 ol I.“!_J' w.atau.- . m!d$\l"‘_$;{5'

Incremental Delay d2 0.5 2 7 1.2 24
Defay(s) 1D 0G0
Level of Service B B

Approach Delay (s) ©- i i M%‘mg AT, ma%mm

Approach LOS

!.H..H o] -.-‘H||',r| Ir 1 Y A i : .
HCM A\mrage Control De!ay 218  HCM Level of Servicq C
HCM Volume to Capagity.ratio = BN R SR T L 1 T TR e
Actuated Cycle Length (s) 721 Sum of lost time (s) 35.0
Intersection Capacity Utilization 34B% ICULevel of Service A
Analysis Period (min) 15
¢ Critical Lane Group
Baseline Synchro 7 - Report

%user_name% Page 2



Timing Report, Sorted By Phase
2: Gafield Ave &

1/25/2008

4\»*‘.

EBTL  SBL wer Hold ' =
S 3. A R O ey mv%%x%.ﬁw' PR T SRR
Pﬁmize_l_

Recall . ‘Max quﬁ Mak pgd SRR I b A ISR
Maximum Sphl (s) 30
Mﬁﬂ mﬁﬂﬁ%’ 3311% 537‘-‘1& fgﬁ&ﬁwﬂgﬂa AT R LY Bl - CRR ™l TR o5 B
nmum .

mwwmm

Natural Cycle

Splits and Phases:  2: Gafield Ave &

Baseline Synchro 7 - Report
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Queues

2: Gafield Ave & 112512008

Lane Group Flow (vph) 16 728 560 168 .
VICRatio 064" 0457068 2 e o R e A PR
Control Delay 180 231 196 330 '

B R O D P S 000 B M
TotalDe!ay ' 18.0 231 217 33.0 o

Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

3: Cross St & 1/14/12008
AN ¢ v A ~ bt A2 )Y
Movemén| SEiERe s B EB TS EBREWEL = 'r_'::;'!,"-' WBR AN BN TAEEaT | SBTFEFSER
Lane Configurations N g‘a}» ‘i - 4‘2 .
Volume (vph) 15885 440 g5 *'pr‘ 3@’“ Seo VRS 1 ER A R RS G 15
Ideal Flow (Vphpi) 1900 1900 1900 1900 1900 1900 : 1900 1900 1900 1900 1900 1900
Total Lost time (s) 2 3;45‘ B e o T A ts O S s R LS
Lane Ut Fecor 0.95 100 095 100 100

e T .-=-*si{m,mm:w 100

DEates 23
FIlProtec 095 1.00 . 095 1.00 ' 097 1.00 _
Sald. FloW (prot)s 01 770 A HaALE A TT) B B R  E TOR bRt - (5
FItPermilled H

Peak-hour'ractor PHF
A FIOW (VBRYE |

RTOR Reduction (vph)

l:'anﬁ‘ﬁl’élm mer w»ms“ﬂm :

Parking (#/hr

Aptuated GreenG(s i
Effeotive KL

' 160 228 13 178 42.0‘ — - O
vsfbmmoem.ufﬁm 580 D AR SO R AR g
Approach Delay (s) 22.3 42
Bpproachmé h—‘-"-"“& "{—a:g: 9 &ﬂm;m '.?l J’&-ur&#dm&ﬂu‘ S

HOM - _,,,.":-'."?T-"' S250 . H Mh'i T e e
HCM Volume loCapac[ 0.66 .- .
Actuated Cycle Length AR D R ST SRR WS
Intersection Capamty Uhllzatlon 55.6% ICU Level of Service B
Analysis Period (min) R - TR DR P T SR, VR L - SRR,
¢ Critical Lane Group

Baseline Synchro 7 - Report
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Timing Report, Sorted By Phase

3: Cross St & 1/14/2008

E Eﬁ ﬁz

Movement EBTL SBTL WBTL NBTL I-_!old -~

LeAdILER ;. urdisdin.ae (iR RIS TR SIS S 5 R 2 ?
LeadLagOpnmlze P . o

RecallMode = CﬂMaes Mﬁ %Mé“xnm&* .rPiad. MR ' ST
Maximum Split (s

et Sl )+ ﬂ%ﬂmm&a@% *ﬁg;a;g QR e ST 1 Y i
Minimum Split (s) 33 ; |
Yellow Titte (s) 1 vk ‘*@@ﬁﬁmm%maaw B P T S P e ™

Al-Red Time (s) .

Vehicle Extension | s) -

R

Time Before Reduce (s)

0
Time Iﬂsﬁmo‘e&g)m;w@ -

Walleme (s)

Synchro 7 - Report

Baseline
Page 3
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Queues
3: Cross St & 111512008

Lane Group Flow (vph) 16 842 9_2 391 200 21

vic Rafio. 005 064 065 030 069 006
Control Delay 164 222 458 178 400 153

Queue Delay 00 504 - T00 00 00 00

Total Delay 164 723 458 178 400 15.3
QueueLength 50 (f) ~ “ 05 468 85 6T .‘-...ao.=.:-x;;; g-_ P
Queue Length 95th (ft) 17 230 m#111 101 #173

Intermal Uk DISTR). = v B s (R 7 ‘4375
Turn Bay Length (ﬁ 65 ; _
Base Capacity ""‘#ﬁ!ﬁs 300 A
Starvation Cap Reductn 542 0

sﬁmﬁép@m ﬁ.m \aMJ 3’1 wg"ﬂhﬂf¥3nmq \'v‘ﬁﬁhgyﬂ" -’f w’-' ' _»f'

St_qrage'c.ap Reductn o Ty By
Reduced vioRatio” [« 1 . @195 mm wﬁﬁw;&@u zms ﬂ&e SRR

Synchro 7 - Report

Baseline
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HCM Signalized Intersection Capacity Analysis
10: Franklin St & 111412008

Lane Conﬁguratmns 44 M W

Volume (yph) i o /4 5845 D 0 B0 4B - 85 i SR N R R
Ideal Flow ('Jphpl) 1900 1900 1900 1900 1900 1900

Total Losttime (s) ' 60 i s A R B R e e i
Lane Util. Factor 0.95 095 1.00

Fit -~ shAR: .amwmm.--;.ﬂ@mm T R SRR
Fit Protected 1. 00 100 097
of) & R P T T SRR T UL _f@s ""’W ’Flm IR

"092

W“"‘é’%ﬁ“ ek

Lévél of Serwce

WMWMMEM@@@%&G' £ e IER g AR S R

Approach LOS

HCMAvera ControlDeIay G 23.8 ] HCMLeveIofServuce =

HCM Volume to Capacifjiaio’ "\ il 5083 1 RS, @i&”ﬁ%—%’m
Actuated Cycle Len éf@ _ 79.0 Sum of lost time (5) 3_60 =
rrsecionCoply Ut~ B 0 B SN P R RO

Analysis Period (mm) , - i
¢ Critical Lane Group e u-»t SR A O3 ISR SR R CRTR 0 PR o R 2 ()

Baseline Synchro 7 - Report
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Timing Report, Sorted By Phase

10: Franklin St & 1/14/2008

—-""‘\.

. EBT WBT NBL Hold Byl
23 AV PRy g, V- RN SR A AL S AT g F
Lead-Lag Optrmuze ) ) :
R i N T AR e R 2 R L I
Maximum Split {s) 33 33 20 26

Maximum Spit (%) -\ 41.8% ‘M&&LESE%A@:%&& SEnindd G S
M|n|umSPﬁt s) ot 3 26

Al W
¥ =

Time BefreRduce (s)‘ =2

mjmwa e _WWM%MHM
a lme S

B 0 A O
mmmmﬁ* 2T

Splits and Phases:  10: Franklin St &

Baseline Synchro 7 - Report
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Queues
10: Franklin St &

1/15/2008

-—..
Lane Group Flow (\rph) 1
vicRalio = 048
Control Delay 216
Queue Delay 4500
Total Delay 216
Quells Length SR+ 117
Queue Length 95th (ft) 164 -
Inlem’TUnﬁ Dt a3
Turn Bay Length f) . s -
Base Oapacity (vpt 1254 A1
Starvation Cap Reductn Uy
Spilback Cap Reduoti o R ik

R@'@

Storage CapReductn ‘_‘0 N 0 SO

Baseline
%user_name%

Synchro 7 - Report
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HCM Signalized Intersection Ca

16: Mt Vernon St &

pacity Analysis

1/14/2008

Movement: s
Lane Conﬁguraﬁons
Volume (vph)
Ideal Flow (vphpl)
Total Lost time (s)
Lane Ulrl Factor
Frt
Fit Prql_e ct _
Satd. Flow/ (prot) 1"~ &
Fit Pennigted SR

=B LiwT)
il[.t :._::!_i_',"_'.' f

Incremntal Delay, d2

Defay (s)

Level of Service

&pra“ﬁﬁiéﬂﬂmb

Approach LOS

10! '_-:,. ".:b'l:...
AclualedCycleLen

Intersection Capacity &l
Analysis Period (min)
¢ Critical Lane Group

_JE*_

A5 SR RTE IR AT
1900 1900 1900 1900
AT K e e

0.95

Nt P BB D e g 4
-u"a :i' ".'ﬂ!mu '*::: ‘E eV e

0 99
g

__‘09

SR

1900

iy {d
Aol

1 AR T T F
B \,‘n Ly Ls i

g b

099

. .

= | ‘ St

092

Sum of Iosltrme '

‘3@%—'“  IcULevelof Service

092

== """'--- - el P
BT X T N R
7.0
ERIB TR e

<

SRS SR "
TR0 s 00 © 260 0 545
1900 1900 1900 1900 1900 1900 1900
e P o rs & H%O ng_vaﬁ-'rﬁ; wo
1.00 1.00
O R s M T 'J’UL&
0.99 0.95 1.00
”'“FJ ;ﬁl-\ '\,\_ h%?m ¥4 f."'f-. .., 477055

"#%&B

Baseline
%user_name%
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Timing Report, Sorted By Phase

16: Mt Vernon St & 1114/2008

Mowement  EBTL SB “SBL

L@Eﬂf[ﬁg *' TS5 it ']_ehdl,ag B SRR R AR

Lead-Lag Optin'uze : Yes  Yes )

RecallMode " “ Max  Max Max SR R TR SN DR O e s
Maximum Split (s) '_ 49 46 16 30 N .

e Sp(9) 516% ARHEER: SRR TSR

Minimum Spiit (s) (s) 21 16 20

Yellow Time ()~ *aa a., uf% A SR R W g
All-Red Time (s

ﬂﬂiﬂﬁﬁlﬁﬁé{@ v“ffiaﬁ_i»ﬁ&}x% a{ﬁuﬁﬁ.whﬂ- I"Wﬂm:-‘-iaf'zéﬁ-i”f-%?-"-‘-“’* . Tl ¥ e AT

Splits and Phases:  16: Mt Vernon St &

Synchro 7 - Report

Baseline
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Queues
16: Mt Vernon St & 1/16/2008

81 AT OUD T S ESBIEOBRIE
Lane Group Flow (vph) 283 592
vic Ratio : 033 080 069 037
Control Delay 169 446 269 0.7
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 169 446 269 0.7

Quetie Length SOIA () 103 ‘2f6 108 0

Queue Length 95th (ft) 141 #3 170 U
ln'ieffnfélﬂﬁ;%’.ﬁ!m*‘%i' SN "J@%\ R SR
Tum BayLength {f) e : -
BasclCapadity (h) 620 7601”411 1563 7
Starvation Cap Reducin 0 0 0 0
Spilback Cép Reducin 0 S50 r g R o
Storage Cap Reductn

s

ol LA

0 0 0 0
Reduced Ve Rafio™ ™ #1083 00 O SO O ST S R Y s N e

% N A Y e P T, 1% AL A= e r Ay
]n' Py 2 = 1 = ey R B s =4 WM
LLIES MUY A ¥ = LA AR v R e 0] Ly

Queue shown is maximum after two cycles.
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2007 Existing Conditions (PM)






HCM Signalized Intersection Capacity Analysis
1. McGrath Hwy & 1/14/2008

R AR T N

G EAIEE B RN E TSR

Lane Cugﬁgural_ions ‘i dr'M [ 5 44

Volume(vph) """ 465 390" - 410 M40 450 @90 7260 0 .2605”"“-2* 785

Ideal Flow (Vphpl) 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Can@ RN BN A L R D b S D DR RR S 2 03 | R 1

Total Lost time (s} 6.5 6.5 6.5 6.5 (i_ 5 6.5 65 65

Lalfé Uti-Factor' oo 086 0.86 005t 09150 001 P00, 00T DofEeE TS
1.00 1.00 085 100 1.00 085 1.00 0.99

FP s S S S T s T R

Satd. Flow (prof) 1420 4718 1478 1610 3374 1583 1652 5049

FitPamited 75 0 0957 wmmwwmﬁmw T O

Satd Flow 1420 4718 1478 623 3374 1583 1070 5049

At Mﬂf?ﬁ@%’%mﬁ TR
600

17556  196. 8
64 9 362. 4

HEh mgmm ol o R N R

HCM Volume to Capcity ratio ; = 1.39_ = s '
Actuated Cyole Lengti (s) S 200 S of lostime (s) 260
Intersection Capacity Utll|zatnon 100.2% ICU Level of Service G
Analysis Period (min) =, _ Y5 < SR _

¢ Critical Lane Group

Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
1: McGrath Hwy & 1/14/2008

N

LaneConﬁgUrat!ons ﬁ Q.‘p, ‘ | T | — SN
VOUVRHIRH) 10 0 e s O SO S0 VS ERmE T v 7 1 o s —

Ideal Flow (vphpl) 1900 1900 1900 _
Lane Widih ' 12‘ (58 ‘WE#* e PR e D AR AL T : %

TOtal qut tlme (s] - WS R

Ft *ﬂ*&i‘m&i A A S R R Vs SR
o 1.00 0.99

Baseline

Synchro 7 - Report
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Timing Report, Sorted By Phase
1: McGrath Hwy & 1/14/2008

Movemenl SBL NBT EBTL NBL SBT WBTL

Lead/Lag _— lead ‘lag ‘Lead lead . Lag: ‘lag A i ol
Lead-Lag Optimize Yes

Recall Mode -~ None C-Max None Mln' O-Ma'x ~None-

Marimum Sl () 13 47 3 30

Maximum Split (%) 10.8% --39.2,% 250%. ms‘s 3&2%.-@.25‘9%-." A% BN DRRTIA

Minimum § Irt s 10.5 145 15 225 225

Yellg AP ?LS &*‘@5 -ﬁvﬁnﬂﬁﬁmtﬁamﬁ‘w e S T

All-Red Time (s
E«i‘rﬁmﬂiﬂa‘&aa A SRR f-@% ﬂm R 'W#Mﬂ-ﬁw i
Vehicle Extension (s) ___Su. ; RO iy :
MGG GRp 8. i 3 r:@ ‘fﬁr '@,hmma 25 R LD R
O w@@:@mm ZE M#z,.wmemw

Time Before Reduce "% 0
TS *“W‘} J’ s

Mime/ToReduce (s)

Walk Tlme s)

ISCRE-

LocaIYleld170(s) s 405 701135 05

SONtrol TYPe’ W ) AGHeted- Cooraivated s 2 s v sy

Naturalc TP LS B T 550
ﬁﬁmmammmmmm T — R AR

Splits and Phases:  1: McGrath Hwy &

f o
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HCM Signalized Intersection Capacity Analysis
2: Gafield Ave & 1/25/2008

)_..*—‘\.\»'/

Lane Conﬁ_gurations M M

Volume (voh) 20 580 770 80 100 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1800 1900

Total Lost time (s) 45 4E 45 AT g

Lane Util. Factor 100 095 095 1.00

Frpb, pedibikes 1004000 100 oo

Flpb, pedfblkes 100 100 1.00 00

Bt R A r-;u@,ﬂﬂ’*’ﬂ‘imﬁmﬁ" Jel R UL ' B o e
FIt Protected 095 100 1.00 09?

Satd . FloWi(prot) SUHTT0 32500 3501 e R B0 o DTS TN Ao acmecun e P
Fit Permitted 017 100 1.00 097 -

Sald. Flow (perm) 314 32807 8501 ey o § A e
Peak-hour factor, PHF 092 092 092 092 0.92 092

Adj. Flow (vph) = =~ riﬂs *@3‘1‘3*‘ i'&a?”{*’-f“és "”ﬁ@ ”ﬂ%‘ A AR
RTOR Reduction (vph)

e Grolip Fiow (voh) wwmm ‘ae‘ﬁ‘";f- R 2052 o i T

) P SO O B S 52y

I«' Gi '_:lr""‘ TSR ET ----.-' e L,

EﬂecbveGreen g _. Py I,

vis Ralio Perm 0. 0?

vic Rafio” " AR 000 *“&ESW’?E@W SR (iR G Ll R NSRS ey
Uniform Delay, d1 158 183 198 27.8

Progression Factor {100~ 10000 4&"1@0 ST SR AR 2 ARy
Incremental Delay, d2 3.9 1.9 3.5 '

Bélay(s) " WS Ea g ,_JI@’{JJ‘E@”{H._@B@ .ﬁ&-mvﬂf_‘fu R e e T et
Level of Service

Approach Delay (s) ez ,rﬂpﬂ -v233 .-29.3 ARl e e Sy R A .
Approach LOS C c C

torsecton STy i e s e s e R L e R
HCM Average Control Delay 22 6 HCM Level of Serwce c
HCM Volume to Capacity ratio 065 LT A2
Actuated Cycle Length (s) 713 Sum of lost tlme (s) 35.0
Intersection Capacity Utilization 38.7% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

Baseline Synchro 7 - Report
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Timing Report, Sorted By Phase
2: Gafield Ave & 1/25/2008

-~ >+ 0

Movement EBTL  SBL WBT Hold
Leadllag™ 1 SRR oy A AR T I S ko
Lead-L Ophmlze
Rwﬂ" fode Max  None  Max -"r.@;d T T I S T
30 33 30 Ao g
33, 7% B7A% ‘,331&6»".&%:@&‘;}:1 L e R SR R CBREEI R -
15 26

-- @sm@ﬁ; SRR TRN B 0 I S D TR R

/ "'{:' -,;.
Tlme Before Reduce é

-r’z’u"’ﬁ ifQ,

Walk T|me s

S

‘w?t

I

LocaIStrt Tme s) 2

Localield (s) 274 ‘*ﬁ% f\%’%@ v LR i

LocaIYleld170(s) ' 255 585 255 10

Conlrol Type & F 2 LiAdh ted-Uncoordinated « =85
Natural Cycle 65

": ﬁ?\’m ir'?" q‘{,‘!.,g.. ngREs f,ﬂ;@%ﬁ’

Splits and Phases:  2: Gafield Ave &
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Queues
2: Gafield Ave & 112512008

Lane Group Flow (vph) 22 630 902 152

vloRatio. 020 054 072 <054

Control De!a_y 28 20 240 30.9

Queue Delay o VI SO F BRI s s ol Y
Total Del 22 8 210 846 309 _

Q@&%ﬂlé@im el U TR T e R
Queue Length 95th (ft) 27 179 264 106

lﬂl&*ﬁﬁﬂ'@ﬁﬁﬂjﬁﬁw& %ﬁh“mﬁiﬂﬁﬁw T T R ¢

Turn Bay Length (ﬂ; : W3 .
Base Capacity (iph {,wm 1166 % 1258 705" S0 T WM'
VR lﬁkmﬁk e

Starvatlon Cap Reductn_ -

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
3: Cross St & 1/14/2008

Lane Configurations Y 4 LI (% &
Volume (vph) 5% T B 3E R0  ET0 FTO05 0 R A0 R B0 AR T TV AR5 e Y 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) ‘45 AR T A5 45 s An0 P E b ok
Lane Util. Factor 1.00 095 100 095 1.00 1.00
Frt w100 A O ST A G E 00 00 - Lo VRt S A e 1) e
Fit Protect 0.95 1.00 095 1.00 0.97 0.98
Satd. FloW (prot) -’imwmﬁaﬁﬁ R T B3] o R R R R T T
Flt Permltted 1 .00 0 26 1 00 0.79 0. 91
1. F BT A 3 R SRR O AR e b b i G v et
Peak-hour factor PHF 0. 92 0 92 0. 92 0 92 1 00 0. 9% 0.92 0.92 0.92 0 92
A FIOW TVph) 5 0 B BB A mmm "‘% "Fﬁ%fm“

LW&‘OfSSNice B . ‘-'-"- JY<sce A EH £ N
Approzch Delayi(s) 0 i
Approach LOS

HCM Average Control Delay -. HCM Level of Service

HCM Volume to Capacity'ratio = %1 = pi7 #}_m%&m SR

Actuated Cycle Length (s) _ Sum of lost fime (s)
Intersection Capacity Utilization =~ '-'571."@079 © 10U Level of Service
Analysis Period (min) 15

¢ Critical Lane Group 35

Baseline Synchro 7 - Report
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Timing Report, Sorted By Phase
3: Cross St & 1/14/2008

SuEE»

' EBTL S V'._“B'_I'L : o

Movement

Leadllag gt A ARV DL ESY

Lead-Lag Optlmlze

Recall Mode - Max  Max  Max  Max Max b

Maximum Splll (s) : 33 20 33 20 _

Maximiim Spiit (%)~ 41.8% - 255% 418% 253% 32»9% Gt F ¥R

Minimum Split (s) _ 33 33 20 26 o -

Yellow Tie (s) a%wsa"s: St it 2 e e
AllRed Time (s) 1 | 1 05 R Lt :
Minimunt Infial ()& i) R R I 5 0 o A R R g

Vehicle Extension (s) 3
40'49- }-r? ‘3“7-:-?'-* s ' ':"..'" it -"'"i'-l' & ;';-."__-'.; )= o "-lp \ 3|

Minimum Gap (8)7 1 Leamﬂwu 37

alk__Tlme s =

Time Before Reduce (s, -
mrnaﬁdummﬁm wmmmﬁmmmf IR mm

Synchro 7 - Report
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Queues
3: Cross St & 111512008

e B B T B T s
Lane Group Flow (uph) 16 723 7 676 255 11

vic Ralio 008 057 044 053 089 003

Control Delay 183 212 288 205 620 209

Queue Delay 00 139 .00 00 00 00

Total Delay 183 351 28 8 215 620 209

Queug Length 50th (f) W8 - FARB ISR B . B

Queue Length 95th (f) 19 193 mg9 183 #48 16

fﬂlﬁﬂlﬂlﬂﬁk&%ﬂﬁl TS S (| "ﬁ?’x‘i{? G R T T P AN s TR

TurnBa Length (f}) ) _ o
@Yﬁ%l%ém LR TR ) u*ueez Lﬂ?ﬂ* 5 12?5 R S DR AR A N T MR e
0

Starvatlon Ca Reductn ( IS Y, = e
< ed @"wﬁ““ Fal '{‘D.ﬁ i3 -ﬂ.‘}-@.‘a"url- \1CD.-1 g 5"\0‘: '-':ff-;" _,".-'_." 5 .*,‘ L TENE R TAT AR, BB
0 0 0

fﬂﬁﬂi«w T R T,
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HCM Signalized Intersection Capacity Analysis
10: Franklin St & 1/14/2008

- N TN
Moverrient i S E B T E B R W B B TN BN BR S A i e e s
Lane Confgurahons ‘H‘ ‘H L
Volume (vph) L8500 0 0 05T 4301 80 :
Ideal Flow (_Vphpi' 1900 1900 1900 1900 1_900 1900
Total Losttime () * - = VB0 i@ 2e i GE00 T B0 B A RS 4
Lane Util. Factor 0.95 095 1.00
o s SRR WENTO0 P TR 00 F096 TR
Flt Proted 1.00 100 097
SaB R ) g e e ?aﬁaoﬁai”
FllPennlﬂed 100 097
(L (000 i S LR IR 1 A O Sk VX SR £ | e
Peak hourfactor PHF 0.92 0.92 092 092 092 0.92
A Flow (JBRY 7 5 T g TR 0 igss 4] ‘54
RTOR Reductlon 0 0 0 0 18 ,
(it 598 Lm0 v@w@%ﬂmwm G VRO e R o

20 150
el T { :- 9 _.t_.:‘_‘_-..__ 8. 3 _.":‘ 5 '- '”i!'-».' jm.qrw.ﬁ,rmm‘ﬁm‘gmﬁw “ﬁwt
Actuated !C Ratlo 035 L 035 0 19

Incremental Defa

Delay(s)" w%mwwmw—*ﬂma - ;'1‘” S ST N RN YR SR T e
Level of Service

Approach Delay (s) ,@ia .’22.8 .=35.1 AR T TR

Approach LOS C C D

HCM Average Control Delay 238 HCM Level of Service C

HOM Velfie {57 CaPa0RY FatiB=F 3¢ MW iR L 4o P R L L S S
Actuated Cycle Length (s) 79.0 Sum of lost time (s) 36 0

Intersection Capacity Utilization -~~~ '358% | U Level of Sefvice e
Analysis Period (min) 15

¢ Critical Lane Groyp 1o LR

Baseline Synchro 7 - Report
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Timing Report, Sorted By Phase

10: Franklin St & 1114/2008

\‘I',ila 3l

oveen CEBT  WBT  NBL Hod | e
Lead/Lag SIIEERDN A P e A RN B i e 23 oTER e ST SO
Lead-Lag Ophmize

RecallMade " iMax QM@»MM@W'{MW T R R AR
Maximum Split (s 33 oo 1 )
zsamm g r-:mz@mswﬂmm?m

Mﬂlﬁm ':5_!:_‘:"1:?'_.-;4 1:8%.
Mmlm
'ﬁf ?‘W “W” ALY .- ;

Ay ﬂ.-
All Red Time (s £ a _
it o Rt CU

acfar

=T

Ab A S R b B oy ¥y
K
;

lits and Phases:  10: Franklin St &

Baseline
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Queues
10: Franklin St & 1/15/2008

Lane Group Flow (vph) 592 391 229 o

vicRatio . A R OB, 4 s R R R R GRRER g
Control Delay 212 198 366 .
QLIEUQD@H‘V{ LR ﬂﬂ - L‘yﬂ“ﬂ» 31‘00; R AL 1o IO B A T W
Total Delay : 212 198 366

Queuél-eyg!h&ﬂﬁ\{w oA R

Queue Length 95th (ft) 161 108 #174 _ _ _
m.temmmm.m.- BERE BT e S APy e

dapacity (vph) .-m‘izﬂ "‘ﬁlﬂﬁ%’h‘iﬁﬂa N A R O s i
Starvatlon Cap Reductn
; ' ._- : . 7 \ f-‘m %‘}&g‘ﬁ,ﬁ,

CEeds: ,L ADEOIY, lt"__‘._'iix-""r' e lonaer,

Queue shown is maximum after two cycles.

Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
16: Mt Vernon St & 1114/2008

f—»wr“\\t/’\»t/

MoVeniente e B B TR E R S R B THeaER SeSINBLY _'_sf‘lf-! SR INBRES SBTE

Lane Configurations 44 F
Vollme (Vph =L 4 B A R T ) S D *"6?5 R ”‘*215“ #0735
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Tofal Lost time (s) S A0 B s X ..--f:%tjt e P T e et e Y )
Lane Uﬁl Factor 0.95 : 100 1.00
1 ETp et S Y SRS . e SO0 R S OSSR J..',.-’:. - i-ﬂ L s K1) ey :

Fit Protected . 0.99

Sa@ﬁmﬁm ol

Fit Perm:tfed o

oy A T W R

Level of Serwce =

Approzch Delay (8) 7 vl

Approach LOS

¥ apny

ﬁmm’ i-"' 'I‘*‘« 2.2

Capacityfatio 0048 S I AR 'uiifMT
Actuated Cycle Len th s 95.0 Sum of lost time (s)

Intersection Capacity Utiization = “559'.@35 + 7 TICU Level of Service "A R A
Analysis Period (mtn) . s -
b Cﬂﬁbﬂ‘ Lﬂﬂeémm) & i I-.f:'_. PSP IR Sl \ "z = 3 ) W "_...I:,-I WX T
Baseline Synchro 7 - Report
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Timing Report, Sorted By Phase

16: Mt Vernon St & 111412008

4 o\

Movement EBTL  SBL  SBL NBTL : _

LeEIE o.cvicist ot ST SRR g+ 2 e e ;
Lead-LagOptrmlrze - o SE w—, —
RecallMode -.-;vmi-e-'fr-%M’%ﬁLi ‘Ma&' Ms‘i TN ST T SRR 5 i ol

Maximum Split (s) 30 5 , _
Méﬂﬁm&ﬂﬁ{ﬁ)ﬁn @ﬁ%‘ﬁﬂ% r1B&%"?31’?3‘§$ R A e B gelesr oy
MmlmumS hl s) 20 14 20

B AT ; TEREN Y PRSI )

LT

Time Before Reduce (s
Tirmie To Reducs (s) & it waio ammap

Splits and Phases:  16: Mt Vernon St &
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Queues
16: Mt Vernon St &

1/15/2008

LaneGIolD

Lar_]e Group Fo (

506

vic Ratio 0.31
Control Delay 16.7
Queue Delay 0.0
Total Delay 16.7
Quete Length 50th (f) 97
Queue Length 95th (ft) 134

inermal LKD) * g2

Turn Bay Length (fy)
S AV ) ez

Starvation Cap Reductn 0

Spilback Cap Reductn 70

Storage Cap Reductn 0

Rediiosd Vi

Ler

0

CRAtio /= 081 /10189 1 0,67

057 1023
22.0 0.3
0.0 0.0
22,0 0.3
15 0
180 0

- 529

0
0
0

Baseline
%user_name%
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HCM Level of Service Summary - 4 Lane Option (2018)

Intersection L.O.S. Delay V/IC 50% Queue 95% Queue
Garfield
Overall B (C) 18.3 (20.5) | 0.61 (0.64) | — - -
EBL B (C) 15.7 (28.0) | 0.06 (0.27) 5 (9) 20 (32)
EBT C (C) 23.2 (27.2) | 0.66 (0.67) | 112 (192) 314 (257)
WBT A (B) 7.2 (14.5) | 0.42 (0.86) 56 (84) 77 (#111)
SBLT C (C) 33.9 (27.9) | 0.48 (0.31) 77 (61) 130 (114)
Cross
Overall B (C) 16.3 (20.9) | 0.75 (0.69) | —- - — —
EBL A (A) 4.9 (5.9) 0.05 (0.13) 1(1) m3 (m3)
EBT A (A) 6.7 (6.7) 0.68 (0.68) 48 (39) 84 (51)
WB L E (D) 58.3 (47.9) | 0.77 (0.64) 42 (35) m#146 (m#108),
WBT B (C) 17.4 (26.9) | 0.30 (0.67) 84 (208) 134 (275)
NB LT D (D) 43.3 (41.7) | 0.71 (0.69) 94 (122) 157 (#227)
SBLT C (C) 30.0 (25.4) | 0.03 (0.02) 2 (3) 20 (16)
Franklin
Overall B (B) 17.3 (14.7) | 0.49 (0.50) | - - -—- —
EBT B (B) 13.3 (10.8) | 0.42 (0.36) | 157 (132) 223 (191)
WBT B (B) 10.8 (12.0) | 0.26 (0.46) 81 (166) 123 (m223)
NBLT D (D) 43.4 (41.2) | 0.77 (0.66) | 111 (95) 182 (156)
Lombardi
Overall C (C) 21.8 (254) | 0.79 (0.85) | —- - --- -
EB L B (C) 15.1 (23.6) | 0.16 (0.30) 23 (55) 90 (146)
EBT C (D) 29.6 (46.4) | 0.81 (0.89) | 169 (212) #5657 (#562)
NB LT C (D) 31.0 (36.0) | 0.65 (0.81) 74 (190) #200 (#507)
SBLT C (C) 27.6 (30.9) | 0.81 (0.85) 84 (94) #294 (#361)
SBR A (A) 2.4 (2.8) 0.24 (0.46) 0 (0) 26 (31)

# 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.




2028 Build 2-Lane Condition (AM)






Phasings
2: Garfield Ave & 2-LANE AM BUILD

R SH IV e b |

}

ol

Protected Phases 2 6 4 8 9
Permitted Phases 2

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 330 330 330 200 20 260
Total Split (s) 370 370 370 270 27.0 260
Total Split (%) 11% 41.1% 411% 300% 30% 29%
Maximum Green (s) 325 325 325 225 220 220
Yellow Time (s) 35 35 35 35 40 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 0.5
Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 S0V 30 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 00 00 00 00 00 00
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode C-Max C-Max C-Max None None  Ped
Walk Time (s) 12.0
Flash Dont Walk (s) 10.0
Pedestrian Calls (#/hr) 20
90th %ile Green (s) 326 325 325 225 220 220
90th %ile Term Code Coord Coord Coord Hold Max  Ped
70th %ile Green (s) 342 342 342 208 203 220
70th %ile Term Code Coord Coord Coord Hold Gap  Ped
50th %ile Green (s) S22 3T 2% T B8RS AT N2
50th %ile Term Code Coord Coord Coord Hold Gap  Ped
30th %ile Green (s) 403 403 403 147 {42 220
30th %ile Term Code Coord Coord Coord Hold  Gap Ped
10th %ile Green (s) 447 447 447 103 98 220

10th %ile Term Code Coord Coord Coord Hold Gap Ped

Cycle Length: 90
Actuated Cycle Length; 90

Offset: 0 (0%), Referenced to phase 2:EBTL and 6;WBT, Start of Green
Control Type: Actuated-Coordinated




Queues
2: Garfield Ave & 2-LANE AM BUILD

e Grou
vic Ratio

Control Delay 191 261 78 339
Queue Delay 0.0: 02, D8 2 11010
Total Delay 191 263 81 339
Queue Length 50th (ft) B 23 60 82
Queue Length 95th (f) 21 334 81 136
Internal Link Dist (ft) 178 129 389
Turn Bay Length (ft) 120

Base Capacity (vph) 249 1386 1478 447
Starvation Cap Reductn 0 64 325 0
Spillback Cap Redictn 0 0 0 0
Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio -




HCM Signalized Intersection Capacity Analysis
2: Garfield Ave & 2-LANE AM BUILD

A N Y
Aovernent 4 A EBL. U EBTU WBT.AWBRISBI - ISBRA

Lane Configurations " M M T

Volume (vph) 15 835 545 J0. 71 420 35
Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 45 4.5 45 45

Lane Util. Factor 1.00 095 095 1.00

Frt 100 1.00 099 0.97

Flt Protected 0.95 1.00 1.00 0.96

Satd. Flow (prot) 1770 3230 3512 1739

Fit Permitted 032 1.00 1.00 0.96

Satd. Flow (perm) 693 3230 3512 1739
Peak-hour factor, PHF 092 092 092 092 092 092
Growth Factor (vph) 105% 105%  105% 105% 105% 105%
Adj. Flow (vph) 17 953 622 34 137 40
RTOR Reduction (vph) 0 0 4 0 13 0
Lane Group Flow (vph) 17 953 652 0 164 0
Parking (#fhr) 15 15

Turn Type Perm

Protected Phases 2 6 4
Permitted Phases 2

Actuated Green, G (s) 37.8, ~ 378 378 17.2
Effective Green, g (s) 378 378 378 17.2
Actuated g/C Ratio 042 042 042 019
Clearance Time (s) 4.5 4.5 4.5 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 249 1357 1475 332

v/s Rafio Prot c0.30 0.19 ¢0.09

v/s Ratio Perm 0.03

vlc Ratio 007" 070 044 0.49

Uniform Delay, d1 156 215 186 325
Progression Factor 100  1.00 035 1.00
Incremental Delay, d2 0.5 3.1 0.9 12

Delay (s) 1617 P4b 75 33.7

Level of Service B C A C
Approach Delay (s) 244 7.5 337

Approach LOS c A C

HCM Average Conlrol Delay 19.1 HCM Level of Servnce B

HCM Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 35.0
Intersection Capacity Utilization 41.0% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group




Timing Report, Sorted By Phase
2: Garfield Ave & 2-LANE AM BUILD

Node Number 2 2 3 0
Movement EBTL SBL WBT NBTL Hold
| ead/Lag
Lead-Lag Optimize
Recall Mode C-Max None C-Max None  Ped
Maximum Spiit (s) 37 27 <N I 26
Maximum Split (%) 411% 300% 41.1% 30.0% 28.9%
Minimum Split (s) 33 20 33 20 26
Yellow Time (s) 35 35 35 4 35
All-Red Time (s) 1 1 1 o 0.5
Minimum Initial (s) 4 4 4 4 4
Vehicle Extension (s) 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0
Walk Time (s) . 125
Flash Dont Walk (s) 10
DualEntry Yes Yes  Yes  Yes No
Inhibit Max Yes Yes Yes Yes Yes
Start Time (s) 0 63 0 63 37
End Time (s) 37 0 37 0 63
Yield/Force Off (s) 325 855 325 85 59
Yield/Force Off 170(s) 328 855 325 85 49
Local Start Time (s) S04 463 0 63 37
Local Yield (s) 325 85 325 85 59
556441306 85 49

Local Yield170(s) .~ - 325 855

Cycle Lengh. P TSI QU7 Vi e e

Control Type Actuated-Coordinated
Natural Cycle ; 90

Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBT, Start of Green

Splits and Phases:  2: Garfield Ave &




Phasings
3: Cross St & 2-LANE AM BUILD

Permitted Phases 2 ] 8
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Spiit (s) 330 330 330 330 200 200 20 260
Total Split (s) 370 370 370 370 270 270 270 260
Total Split (%) N1% 411% 411% 41.1% 30.0% 30.0% 300%  29%
Maximum Green (s) 325 3256 325 325 20 20 25 220
Yellow Time (s) 3.5 3.5 3.5 3.5 40 4.0 3.5 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.5
Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 00 00 00 00 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode C-Max C-Max (C-Max C-Max None None None  Ped
Walk Time (s) 12.0
Flash Dont Walk (s) 10,0
Pedestrian Calls (#/hr) 20
90th %ile Green (s) 325 325 325 325 220 220 225 220
90th %ile Term Code Coord Coord Coord Coord Max Max  Hold Ped
70th %ile Green (s) 342 342 342 342 203 203 208 220
70th %ile Term Code Coord Coord Coord Coord Gap Gap  Hold Ped
50th %ile Green (s) 312 V312, 5302 1 82 AT ST 3 i AT8 248270
50th %ile Term Code Coord Coord Coord Coord Gap Gap  Hold Ped
30th %ile Green (s) 403 403 403 403 142 142 147 220
30th %ile Term Code Coord Coord Coord Coord Gap Gap  Hold Ped
10th %ile Green (s) 47 447 AT M7 9.8 98I0 S10,3552220
10th %ile Term Code Coord Coord Coord Coord Gap Gap  Hold Ped

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Control Type: Actuated-Coordinated




Queues
3: Cross St & 2-LANE AM BUILD

A

LaneGroup. | £/ 0« EBL.EBT- WBL WBT ENBT  SBT. 23
Lane Group Flow (vph) 1 1073 97 473 211 23
v/c Ratio 005 073 0% 032 075 007
Control Delay 6.1 82 1123 190 463 152
Queue Delay 0.0 03 00 0.0 00 00
Total Delay 6.1 85 1123 190 463 152
Queue Length 50th (ft) 2 51 52 8 100 38
Queue Length 95th (ft) md  #94 m#63 141 167 22
Internal Link Dist (ft) 129 12705, 5385 - 5841
Turn Bay Length (ft) 65 90

Base Capacity (vph) 338 1468 101 1483 363 432
Starvation Cap Reductn 0 83 0 0 0 0
Spillback Cap Reductn 0 0 0 49 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio - <005 077 096 033 058 005

nte

¥

95th percentile volume exceeds capacily, queue may be longer,
Queue shown is maximum after two cycles. ot
m  Volume for 95th percentile quetie is metered by upstream signal.




HCM Signalized Intersection Capacity Analysis

3: Cross St &

2-LANE AM BUILD

bt 21 <

_NBL™ TNBT™ NBR ' SBL BT SBR

4» &
Volume (vph) 15 800 140 85 440 10 120 5 60 0 5 15
Ideal Flow (vphpl) 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.5 4.5 4.5 45 5.0 4.5
Lane Ulil, Factor 100  0.95 1.00 0.95 1.00 1.00
Frt 1.00 088 1.00  1.00 0.96 0.90
Fit Protected 095  1.00 095 1.00 0.97 1.00
Satd. Flow (prot) 1770 3460 1770 3527 1726 1677
Flt Permitted 043  1.00 013  1.00 0.79 1.00
Satd. Flow (perm) 804 3460 242 3527 1407 1677
Peak-hour factor, PHF 092 092 092 092 100 092 092 092 092 092 092 09
Growth Factor (vph) 105% 105% 105% 105% 105% 105% 105% 105% 105% 105% 105% 105%
Adj. Flow (vph) 17 913 160 97 462 " 137 6 68 0 6 17
RTOR Reduction (vph) 0 15 0 0 2 0 0 20 0 0 14 0
Lane Group Flow (vph) 17 1059 0 97 471 0 0 191 0 0 9 0
Parking (#/hr) 15 15
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 378 378 378 378 16.7 17.2
Effective Green, g (s) 378 3748 378 378 16.7 17.2
Actuated g/C Ratio 042 042 042 042 0.19 0.19
Clearance Time (s) 45 4.5 4.5 45 5.0 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 338 1453 102 1481 261 320
v/s Ratio Prot 0.31 013 0.01
v/s Ratio Perm 0.02 c0.40 c0.14
vic Ralio 005 073 095 032 0.73 0.03
Uniform Delay, d1 155 218 252 175 34.5 29.6
Progression Factor 032 022 099  0.99 1.00 1.00
Incremental Delay, d2 0.2 24 76.6 0.6 10.0 0.0
Delay (s) 5.2 7.3 1015 17,9 446 29.6
Level of Service A A F B D Cc
Approach Delay (s) 7.2 321 446 298
Approach LOS A c D c
[T T o e DM o = 5 i B e o v
HCM Average Control Delay 19.2 HCM Level of Service
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 35.5
Intersection Capacity Utilization 62.3% ICU Level of Service B

Analysis Period (min) 15
¢ Critical Lane Group




Phasings
10: Franklin St & 2-LANE AM BUILD

Permitted Phases

Minimum Initial (s) 4.0 4.0 40 4.0
Minimum Split (s) 330 330 200 20.0
Total Split (s) 460 460 240 200
Total Split (%) 51.1% 511% 267%  22%
Maximum Green (s) 415 415 190 160
Yellow Time (s) 35 35 40 35
All-Red Time (s) 1.0 1.0 1.0 0.5
Leadllag

Lead-Lag Oplimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 30
Time Before Reduce (s) 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0
Recall Mode C-Max C-Max None None
Walk Time (s) 6.0
Flash Dont Walk (s) 10.0
Pedestrian Calls (#/hr) 30
90th %ile Green (s) 415 415 190 160
90th %ile Term Code Coord Coord Max  Ped
70th %ile Green (s) 415 415 190 160
70th %ile Term Code Coord Coord Max  Ped
50th %ile Green (s) 440 440 165 160
50th %ile Term Code Coord Coord Gap  Ped
30th %ile Green (s) 666 666 - 139 0.0
30th %ile Term Code Coord Coord  Gap  Skip
10th %ile Green (s) 704 704 - 101 0.0

10th %ile Term Code Coord Coord  Gap  Skip

iterSegion Sy 1 R S
Cycle Length: 90
Actuated Cycle Length: 80
Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Control Type: Actuated-Coordinated




Queues
10: Franklin St & 2-LANE AM BUILD

Lane Group SR Tl
Lane Group Flow (vph)

vic Ratio
Control Delay

Queue Delay

Total Delay

Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft
Turn Bay Length (ft)
Base Capacity (vph) 1093 1093 383
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 3 | B R 1k

Storage Cap Reductn 0 0 0

Reduced vicRaio -~ 074 043" 062 ETEET

Intersechion Sur

#  95th percentle volume exceeds capacly, quoue maybe longer,
Queue shown is maximum after two cycles.




HCM Signalized Intersection Capacity Analysis

10: Franklin St &

2-LANE AM BUILD

Lane Conﬁguratlons 4

Volume (vph) 710 0 0 415 145 65

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 5.0

Lane Util. Factor 1.00 100  1.00

Frt 1.00 100  0.96

Fit Protected 1.00 100 097

Satd. Flow (prof) 1863 1863 1725

Flt Permitted 1.00 1.00 097

Satd. Flow (perm) 1863 1863 1725

Peak-hour factor, PHF 092 082 092 092 092 092

Growth Factor (vph) 105% 105% 105% 105% 105%  105%

Adj. Flow (vph) 810 0 0 474 165 74

RTOR Reduction (vph) 0 0 0 0 19 0

Lane Group Flow (vph) 810 0 0 474 220 0

Turn Type ' ' =+ '

Protected Phases 2 6 8

Permitted Phases

Actuated Green, G (s} 512 §M2 157

Effective Green, g (s) §1.2 81,2 - 1457

Actuated g/C Ratio 0.57 057 017

Clearance Time (s) 4.5 45 5.0

Vehicle Extension (s) 3.0 3.0 3.0

Lane Grp Cap (vph) 1060 1060 301

v/s Ratio Prot c0.43 025 ¢0.13

v/s Ratio Perm

vic Ratio 0.76 045 073

Uniform Delay, d1 14.8 112 H30.2

Progression Factor 0.99 1.00  1.00

Incremental Delay, d2 52 14 8.8

Delay (s) 19.9 126  44.0

Level of Service B B D

Approach Delay (s) 19.9 126 440

Approach LOS B B D

(‘f'.d.,:-ﬂuﬁﬂ'ﬁ V! LRl AR £ £ PRl AV ST
HCM Average Control Delay 2 4 HCM Level of S Senﬂce C
HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 23.1
Intersection Capacity Utilization 59.8% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group




Timing Report, Sorted By Phase
10: Franklin St & 2-LANE AM BUILD

( T L P S N RS
Movement EBT WBT NBL Hold
Lead/Lag

Lead-Lag Optimize

Recall Mode C-Max C-Max None None
Maximum Split (s) 46 46 24 20
Maximum Split (%) 511% 511% 26.7% 22.2%
Minimum Split (s) 33 33 20 20

Yellow Time (s) - 3.5 3.5 4 3.5

All-Red Time (s) 1 1 1 0.5
Minimum Initial (s) 4 4 4 4

Vehicle Extension (s) 3 3 3 3
Minimum Gap (s) 3 3 3 3

Time Before Reduce (s) 0 0 0 0

Time To Reduce (s) 0 0 0 0

Walk Time (s) 6

Flash Dont Walk (s) 10

Dual Entry Yes Yes Yes No

Inhibit Max Yes Yes Yes  Yes

Start Time (s) 0 0 66 46

End Time(s) 46 48 0 66
Yield/Force Off (s) 415 415 85 62
Yield/Force Off 170(s) 415 415 85 D2 e Gl
Local Start Time (s) 0 0 66 46

Local Yield (s) 415 415 LT, T p L@,

Local Yield 170(s) 415 415 8 52

nterseciion Summary.

Cycle Length —— =

Control Type Actuated-Coordinated
Natural Cycle 80

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Splits and Phases:  10: Franklin St &




Phasings
16: Mt Vernon St & 2-LANE AM BUILD

Protected Pases 2 = 4 9

Permitted Phases 2 4 24
Minimum Initial (s) 4.0 40 40 4.0 4.0 4.0
Minimum Split (s) 210 210 200 80 20 290
Total Spiit (s) 300 300 200 150 350 250
Total Split (%) 33.3% 333% 222% 167% 389%  28%
Maximum Green (s) 250 250 160 120 30 210
Yellow Time (s) 3.0 3.0 30 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 1.0 0.0 1.0 1.0
Lead/Lag Lag Lead

Lead-Lag Oplimize? Yes  Yes

Vehicle Exiension (s) 30 30 30 30 30 30
Minimum Gap (s) 3.0 3.0 30 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 00 00 0.0
Time To Reduce (8) 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode Max Max Note None None None
Walk Time (s) 0.0 0.0 0.0 00 110
Flash Dont Walk (s) 0.0 0.0 0.0 00 100
Pedastrian Calls (#/hr) 0 0 0 0 10
90th %ile Green (s) 250 250 160 120 310 210
90th %ile Term Code MaxR MaxR  Max Max Hold  Ped
70t %lle Green (s) 250 250 147 120 287 00
70th %ile Term Code MaxR MaxR Gap Max Hold  Skip
50th %ile Green (s) 250 250 " 128 120 218 0.0
50th %ile Term Code MaxR MaxR  Gap Max Hold  Skip
30th %ile Green(s) 250 250 110 120 260 00
30th %ile Term Code MaxR MaxR CGap Max Hold  Skip
10th %ile Green (s) 250 250 86 120 236 0.0

10th %ile Term Code MaxR MaxR  Gap Max Hold  Skip

Intersection Summary™ T E T S AW
Cycle Length: 90

Actuated Cycle Length; 66.6

Control Type: Actuated-Uncoordinated

90th %ile Actuated Cycle: 90

70th %ile Actuated Cycle: 63.7

50th %ile Actuated Cycle: 61.8

30th %ile Actuated Cycle: 60

10th %ile Actuated Cycle: 57.6




Queues
16: Mt Vernon St & 2-LANE AM BUILD

Lane Group Flow (Vph]
vic Ratio

Control Delay

Queue Delay

Total Delay

Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced vic Ra.ﬂ_é

# 95ih percenile volume exceeds capacity queuemay he longer iF
Queue shown is maximum after two cycles.




HCM Signalized Intersection Capacity Analysis

16: Mt Vernon St &

2-LANE AM BUILD

t o~ >

<

Moveimient i - EBL ¢ EBT AWBT. “WBR INBL: . NBTZ NBR [8BU (SBTIVSBR
Lane Configurations N 4 & % '
Volume (vph) 95 515 0 0 0 0 35 110 80 330 0 380
Ideal Flow (vphpl) 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 15 12 12 12 12
Total Lost time (s) 5.0 5.0 4.0 3.0 4.0
Lane Util. Factor 1.00  1.00 1.00 1.00 1.00
Frt 1.00  1.00 0.95 1.00 0.85
Fit Protected 095 1.00 0.99 0.95 1.00
Satd. Flow (prot) 1770 1863 1936 1770 1583
FIt Permitted 095  1.00 0.99 0.31 1.00
Satd. Flow (perm) 1770 1863 1936 577 1583
Peak-hour factor, PHF 082 092 092 082 092 092 092 092 092 092 092 092
Growth Factor (vph) 105% 105% 105% 105% 105% 105% 105% 105% 105% 105% 105% 105%
Adj. Flow (vph) 108 588 0 0 0 0 40 126 91 377 0 434
RTOR Reduction (vph) 0 0 0 0 0 0 0 22 0 0 0 100
Lane Group Flow (vph) 108 588 0 0 0 0 0 235 0 377 0 334
Parking (#/hr) 15

Turn Type Perm Perm custom custom
Protected Phases 2 2 7 4
Permitted Phases 2 8 4 24
Actuated Green, G (s) 257 287 12.7 28.0 53.7
Effective Green, g (s) 257 257 12.7 28.0 53.7
Actuated g/C Ratio 037 037 0.18 0.40 0.77
Clearance Time (s) 50 5.0 4.0 3.0 4.0
Vehicle Extension () 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 652 686 352 442 1309
v/s Ratio Prot c0.32 c0.15 0.10
vis Ratio Perm 0.06 0.12 c0.19 0.1
v/c Ratio 017 086 0.67 0.85 0.26
Uniform Delay, d1 148 204 26.6 171 23
Progression Factor 1.00  1.00 1.00 1.00 1.00
incremental Delay, d2 055 A8 47 14.7 0.1
Delay (s) 154 334 31.3 31.8 24
Level of Service B 6] C C A
Approach Delay (s) 30.6 0.0 31.3 16.1
Approach LOS C A C

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

71.7%

T e

Intersection'Summary aapi sy . T o S

LR SR 3 W

240
0.83
69.8

15

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

c

16.1
C




Timing Report, Sorted By Phase
16: Mt Vernon St & 2-LANE AM BUILD

:‘[_.__ -E':[!T];.'

Movement

Lead/Lag Lead  Lag
Lead-Lag Optimize Yes  Yes

Recall Mode Max  None None None None
Maximum Split (s) 30 35 15 20 25
Maximum Split (%) 33.3% 389% 16.7% 222% 27.8%
Minimum Split (s) 21 20 8 20 29
Yellow Time (s) %3 S BN AT TS
All-Red Time (s) 2 1 0 1 1
Minimum Inifial (s) 4 4 R 4
Vehicle Extension (s) 3 3 3 3 3
Minimum Gap (s) 3 SRt T T
Time Before Reduce (s) 0 0 0 0 0
Time To Reduce (s) 0 RN IR 30 )
Walk Time (s) 0 0 0 11
Flash Dont Walk (s) -0 LB e et o (1
Dual Entry Yes  Yes Yes No No
InhibitMax. Yes: VeSS C e YR S TR R AT RS
Start Time (s) 0 55 55 70 30
End Time(s) e300 ST O TR S
Yield/Force Off (s) 25 8 67 8 51

Yield/Force Off 470(s) et #4050 8B ey B IR e B SR A E R
Local Start Time (s) 0 55

Local Yield(s) . - “if 1250 ge T :
Local Yield 170(s) 25 86

niersestionSimmary.s
CycleLength | _ 1 .
Control Type' - -~ Actuated-Uncoordinated .~ GES T
Natural Cycle 100

Splits and Phases:  16: Mt Vernon St &

7

DS TR







2028 Build 2-Lane Condition (PM)



Phasings

2: Garfield Ave & 2-LANE PM BUILD
A L o\

Protected Phases 2 6 4 8 9

Permitted Phases 2

Minimum Initial (s) 4.0 40 4.0 4.0 4.0 40

Minimum Split (s) 170 170 170 190 200 260

Tolal Split (s) 370 370 370 270 270 260

Total Split (%) 41.1% 411% 411% 300% 30%  29%

Maximum Green (s) 325 325 325 225 220 220

Yellow Time (s) o4 PR R I I KRR o PR ] o

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 0.5

Lead/Lag s -

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3105, 8.0 3.0 30 30

Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0

Time Before Reduce (s) 00 00 - 00 - 00 00 - 00

Time To Reduce (s) 0.0 0.0 0.0 00 00 0.0

Recall Mode - C-Max C-Max C-Max None Max ' Ped

Walk Time (s) 12.0

Flash Dont Walk (s) A 236 [ e S .l

Pedestrian Calls {#:’hr} 20

90th %ile Green (s) - 82:5.7 3251825 - 12257 #22.0 115200

90th %ile Term Code Coord Coord Coord  Hold MaxR  Ped

70th %ile Green (s) 325 825 825 225! 2207 220

70th %ile Term Code Coord Coord Coord  Hold MaxR Ped

50th %ile:Green (s) 825" 325" 325 AD255F 0L 000 B R T Sy PUer T

50th %ile Term Code Coord Coord Coord  Hold MaxR Ped

30th %ile Green(s) © (a2 B2 B D5 s RN S AT e AR (507555 LA A O A e e

30th %ile Term Code Coord Coord Coord Hold MaxR  Ped

10th %ile Green (s)" 73216 132,57 71325 1 995950 0000 L D A SRR BRI

10th %ile Term Code Coord Coord Coord Hold MaxR Ped

Cycle Length: 90
Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBT, Start of Green
Control Type: Actuated-Coordinated




Queues
2: Garfield Ave & 2-LANE PM BUILD

vic Ratio 028 070 0981 036
Control Delay 312 285 181 265
Queue Delay 0/0: 17 70.0 "S500 =400
Total Delay 312 285 181 265
Queue Length 50th (ft) 9 0205 88 64
Queue Length 95th (ft) 33 273 #1431 120
Internal Link Dist (ft) 178 129 389
Tum Bay Length (ft) 120

Base Capacity (vph) 83 1166 1272 449
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 L) 0
Storage Cap Reductn 0 0 0 0

Reduced vic Ratio - 028 070 091 036

(1} SUMmmary

# 95th percentie Volume exceeds capacily, queve may be longer,
Queue shown is maximum after two cycles.




HCM Signalized Intersection Capacity Analysis
2: Garfield Ave & 2-LANE PM BUILD

Ao N/

MoVemeht s eiiieaiis A ¥ ERL A2 EBT BT AINER Y Z SRR SASBR ST (il o e .
Lane Configurations M b

Volume (vph) 20 715 850 60 100 40

Ideal Flow {vphpl) 1800 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 4.5 4.5 4.5

Lane Util. Factor 100 095 095 1.00

Frpb, ped/bikes 1.00 100 1.00 1.00

Fipb, ped/bikes 1.00 1.00 1.00 1.00

Frt 100 100 099 0.96

Flit Protected 085 1.00 1.00 0.97

Satd. Flow (prot) 1770 3230 3508 1729

Flt Permitted 012 1.00 1.00 0.97

Satd. Flow (perm) 229 3230 3508 1729

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

Growth Factor (vph) - 105% 105% 105% 105%  105% 105%

Adj. Flow (vph) 23 816 1084 68 114 46

RTOR Reduction (vph) - 0 0 5 0 17 0

Lane Group Flow (vph) 23 816 1147 0 144 0

Confl. Peds. (#/hr) 120

Parking (#hi) 19 id

Turn Type Perm

Protected Phases 2 6 4

Permitted Phases 2

Actuated Green, G (s) 325 325 325 225

Effective Green, g (s) 325 325, 325 225

Actuated g/C Ratio 036 036 036 0.25

Clearance Time (s) 4.5 45 45 4.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 83 1166 1267 432

v/s Ratio Prot 025 ¢0.33 c0.08

v/s Ratio Perm 0.10

vic Ratio 028 070 091 0.33

Uniform Delay, d1 204 246 273 276

Progression Factor 1.00 1.00 031 1.00

Incremental Delay, d2 8.1 3.5 8.4 0.5

Delay (s) 285 281 16.8 28.1

Level of Service c c B C

Approach Delay (s) 28.1 16.8 281

Approach LOS C B C

InferSection:Shmmanyiiat-n A BT SENESIGS o SR oI ARG R T e
HCM Average Control Delay 22.0 HCM Level of Service 6]
HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 35.0
Intersection Capacity Utilization 45.5% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group




Timing Report, Sorted By Phase
2: Garfield Ave & 2-LANE PM BUILD

Movement EBTL  SBL WBT NBTL Hold
Lead/Lag

Lead-Lag Optimize

Recall Mode C-Max None C-Max  Max Ped
Maximum Split (s) 37 27 37 27 26
Maximum Split (%) 41.1% 300% 41.1% 30.0% 28.9%
Minimum Split (s) - 17 19 17 20 26
Yellow Time (s) 3.5 3.5 35 4 3.5
All-Red Time (s) 1 1 1 1 0.5
Minimum Initial (s) 4 4 4 4 4
Vehicle Extension (s) 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0
Walk Time (s) 12
Flash Dont Walk (s) 10
Dual Entry Yes  Yes Yes  Yes No
Inhibit Max Yes  Yes Yes Yes  Yes
Start Time (s) 0 63 0 63 37
End Time (s) 37 0 37 0 63
Yield/Force Off (s) 325 855 325 85 59
Yield/Force Off 170(s) 325 855 325 85 49
Local Start Time (s) ek by TRE ) 63 37
Local Yield (s) 325 85 325 85 59
Local Yield 170(s) = L5 (EIEIR OT5 T 3205 85 49

Cycle Length 90
Control Type Actuated-Coordinated
Natural Cycle ; ; 80

Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBT, Start of Green

Splits and Phases:  2: Garfield Ave &




Phasings
3: Cross St & 2-LANE PM BUILD

.......

Protected Phases = 2 6 L . 3 . 9

Permitted Phases 2 6 8 4

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 170 170 170 170 200 200 190 190 260
Total Split (s) 370 370 370 370 270 270 270 270 260
Total Split (%) 1% N1% 41.1% 411% 300% 30.0% 30.0% 300% 29%
Maximum Green (s) 325 325 325 325 220 220 225 225 220
Yellow Time (s) 35 35 35 3.5 4.0 4.0 35 3.5 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.5
Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Recall Mode C-Max C-Max C:Max C-Max Max Max None None  Ped
Walk Time (s) 12.0
Flash Dont Walk (s) 10.0
Pedestrian Calls (#/hr) 2
90th %ile Green (s) 325 325 305 35 20 20 25 25 220
90th %ile Term Code Coord Coord Coord Coord MaxR MaxR  Hold  Hold Ped
70th %ile Green (s) 325, 325 325 3251y 200N 49050 IS E B30
70th %ile Term Code Coord Coord Coord Coord MaxR MaxR Hold  Hold Ped
50th %ile Green (s) 325 325 « 32500325 22002007 225 225 220
50th %ile Term Code Coord Coord Coord Coord MaxR MaxR Hold  Hold Ped
30th %ile Green (s), 325 1825 3250825 1020 920 T1225: 2259000
30th %ite Term Code Coord Coord Coord Coord MaxR MaxR Hold  Hold Ped
10th %ile Green (s) 325" 13206725 B2 EE0 S 0201 225" 295 9910

10th %ile Term Code Coord Coord Coord Coord MaxR MaxR Hold Hold Ped

Cycle Length: 9{)
Actuated Cycle Length: 90

Offset: 0 (0%), Referenced fo phase 2:EBTL and 6:WBT, Start of Green
Control Type: Actuated-Coordinated




Queues
3: Cross St & 2-LANE PM BUILD

Lane Group Flow (vph) 17 913 80 898 269 13
vic Ratio 016 072 077 070 075 003
Control Delay 6.9 7.0 726 281 432 199
Queue Delay 00 03 00 03 00 00
Total Delay 6.9 74 726 285 432 199
Queue Length 50th (ft) 2 42 3900 4223 5 130 3
Queue Length 95th (ft) m3 53 m#124 93 #2248 18
Internal Link Dist (ft) 161 106 538 584
Turn Bay Length (ft) 65 100

Base Capacity (vph) 108 1265 104 1276 361 390
Starvation Cap Reductn 0 69 0 0 0 0
Spillback Cap Reducin 0 0 0 78 0 0
Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio - 016 076 077 075 075 003

In|
#.

*95ih percenie volume exceeds capaty, queve may be longer,
Queue shown is maximum after two cycles.
m  Volume for 95th percentile queue is metered by upstream signal.




HCM Signalized Intersection Capacity Analysis

3: Cross St & 2-LANE PM BUILD
T I 2 N NI

Movernent. W80T "0 EB ‘WBL TWET™ W

Lane Configurations

Volume (vph) 15 670 130 70 845 10 160 5 70 ) 1 5

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

Total Lost time (s) 45 4.5 45 4.5 5.0 45

Lane Util, Factor 1.00 095 1.00 095 1.00 1.00

Fri 100 098 100 1.00 0.96 0.94

Flt Protected 085  1.00 095 1.00 0.97 0.98

Satd. Flow (prof) 17700 3453 1770 3533 1729 1707

Fit Permitted 016  1.00 0.15  1.00 0.79 0.88

Satd. Flow (perm) 300 3453 288 3533 1410 1540

Peak-hour factor, PHF 092 092 092 092 100 092 092 092 092 092 092 092

Growth Factor (vph) 105% 105% 105% 105% 105% 105% 105% 105% 105% 105% 105% 105%

Adj. Flow (vph) 17 765 148 80 887 1 183 6 80 6 1 6

RTOR Reduction (vph) 0 18 0 0 1 0 0 17 0 0 5 0

Lane Group Flow (vph) 17 895 0 80 897 0 0 252 0 0 9 0

Parking (#/hr) 15 15

Turn Type Perm Perm Perm Perm

Protecled Phases 2 ] 8 4

Permitted Phases 2 ] ] 4

Actuated Green, G (s) 325 325 32:5.9'325 22.0 22.5

Effective Green, g (s) 325 325 325 325 22.0 22,5

Aclualed g/C Ratio 036 036 036 036 0.24 0.25

Clearance Time (s) 4.5 4.5 4.5 4.5 5.0 45

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 108 1247 104 1276 345 385

v/s Ratio Prot 0.26 0.25

v/s Ratio Perm 0.06 c0.28 c0.18 0.01

vic Ratio 016 072 077 070 0.73 0.02

Uniform Delay, d1 195 248 254 246 31.3 25.5

Progression Factor 022 0.18 1.00  1.00 1.00 1.00

Incremental Delay, d2 23 2.7 413 3.3 12.8 0.0

Delay (s) 6.6 7.1 666 27.8 441 255

Level of Service A A E C D C

Approach Delay (s) 7.1 30.9 441 265

Approach LOS A C D C

|nterseciofiSunma R AT IS IS SRS RS T S T e T

HCM Average Control Delay 224 HCM Level of Service C

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 36.5

Intersection Capacity Utilization 60.6% ICU Level of Service B

Analysis Period (min) 15
¢ Critical Lane Group




Phasings
10: Franklin St & 2-LANE PM BUILD

Protected Phases 2 6 9

Permitted Phases

Minimum Initial (s) 4.0 4.0 4.0 4.0
Minimum Splif {s) - . 330 330 200 200
Total Split (s) 460 460 240 200
Total Split (%) 511% 511% 267%  22%
Maximum Green (s) 415 415 190 160
Yellow Time (s) 3.5 3.5 4.0 35
All-Red Time (s) 1.0 1.0 1.0 0.5
Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0
Minimum Gap (s) 3.0 3.0 30 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0
RecallMode =~ CMax C-Max None Ped
Walk Time (s) 6.0
Flash Dont Walk () ' ' 10.0
Pedestrian Calls (#/hr) 30
90th %ile Green (s) 415 415 190 160
90th %ile Term Code Coord Coord  Max Ped
70th %sile Green (s) 431 431 174 160
70th %ile Term Code Coord Coord Gap  Ped
50th %ile Green (s) 455 455 150 16.0
50th %ile Term Code Coord Coord Gap Ped
30th %ile Green (s) 480 480 125 160
30th %ile Term Code Coord Coord Gap  Ped
10th %ile Green (s) 511671776115 90 16,0

10th %ile Term Code Coord Coord Gap Ped

--..,_.--I,‘-,--,.| _.,‘v---
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Cycle Length. 90
Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Control Type: Actuated-Coordinated




Queues
10: Franklin St & 2-LANE PM BUILD

Lane Group Flow (vph) 770 885 205
vic Ratio 081 093 069
Control Delay 281 400 438
Queue Delay 0.0 0.0 0.0
Total Delay 281 400 438
Queue Length 50th (ff) 346 451 100
Queue Length 95th (ft) m#623  #773 165
Internal Link Dist (ft) 3 101 809
Turn Bay Length (ft)

Base Capacity (vph) 951 951 381 *
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0

Reduced v/c Ratio 081 093 054
Intersec mary. R o e s oy s O
# 95th percentile voltime exceeds capacity, q

Queue shpw_n_is_m_aximu[n after two cycles. _
m  Volume for 95th percentile queue is metered by upstream signal.

ue may be longer,




HCM Signalized Intersection Capacity Analysis

10: Franklin St &

2-LANE PM BUILD

—- N ¢ T N
ovement =/t &S EBT CEBR WBLLWBT . UNBLU UNBRID L R I O Y oA
Lane Configurations 4 + %
Volume (vph) 675 0 0 775 130 50
[deal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost fime (s) 4.5 4.5 5.0
Lane Util. Factor 1.00 1.00  1.00
Frt 1.00 1.00 0.6
FlIt Protected 1.00 1.00 097
Satd. Flow (prot) 1863 1863 1730
FIt Permitted 1.00 1.00 097
Satd. Flow (perm) 1863 1863 1730
Peak-hour factor, PHF 092 092 092 092 092 092
Growth Factor (vph) 105% 105%  105% 105% 105% 105%
Adj. Flow (vph) 770 0 0 885 148 57
RTOR Reduction (vph) 0 0 0 0 17 0
Lane Group Flow (vph) 770 0 0 885 188 0
Tum Type
Protected Phases 2 6 8
Permitted Phases
Actuated Green, G (s) 45.9 459 146
Effective Green, g (s) 45.9 459 148
Actuated g/C Ratio 0.51 051  0.16
Clearance Time (s) 45 4.5 5.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 950 950 281
v/s Ratio Prot 041 ¢0.48 ¢0.11
v/s Ratio Perm
v/c Ratio 0.81 093 067
Uniform Delay, d1 18.4 206 354
Progression Factor 1.00 1.00 100
Incremental Delay, d2 7.6 16.7 5.9
Delay (s) 25.8 373 414
Level of Service C D D
Approach Delay (s) 25.8 373 414
Approach LOS C D D
SeC Ry R TS . SN B AR STET T 7 0 i
HCM Average Control Delay 33.0 HCM Level of Ser\nce
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) - 90.0 Sum of lost time (s) 29.5
Intersection Capacity Utilization 61.5% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group




Timing Report, Sorted By Phase
10: Franklin St & 2-LANE PM BUILD

Lead/Lag
Lead-Lag Optimize
Recall Mode C-Max C-Max None  Ped
Maximum Split (s) 46 46 24 20
Maximum Split (%) 511% 51.1% 267% 22.2%
Minimum Split (s) 33 33 20 20
Yellow Time (s) 3.5 3.5 4 3.5
All-Red Time (s) 1 1 1 0.5
Minimum Initial (8) 4 4 4 4
Vehicle Extension (s) 3 3 3 3
Minimum Gap (s) 3 3 3 3
Time Before Reduce (s) 0 0 0 0
Time To Reduce (s) 0 0 0 0
Walk Time (s) 6
Flash Dont Walk (s) 10
Dual Entry Yes Yes Yes No
Inhibit Max Yes Yes Yes  Yes
Start Time (s) 0 0 66 46
EndTime(s) 46 46 0 66
Yield/Force Off (s) 415 45 85 62
Yield/Force Off 170(s) O8I FLORt 52
Local Start Time (s) 0 0 66 46
Local Yield (s) 415 415 85 62
Local Yield 170(s) 415 415 85 52
ISUMMafy S st ive ' F it S AR Al
Cycle Length 90
Control Type Actuated-Coordinated
Natural Cycle 90

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Splits and Phases:  10: Franklin St &
22




Phasings
16: Mt Vernon St & 2-LANE PM BUILD

v EBLbiE

TEAY Tt It A

Protected Phases 2 8 7 4 9
Permitted Phases 2 4 24
Minimum [nitial (s) 4.0 40 4.0 40 4,0 4.0
Minimum Split (s) 21,0 210 200 80 200 250
Total Split (s) 300 300 280 17.0 450 250
Total Split (%) 30.0% 30.0% 28.0% 17.0% 450%  25%
Maximum Green (s) 250 250 240 140 410 210
Yellow Time (s) 3.0 3.0 30 3.0 3.0 75185
All-Red Time (s) 2.0 20 1.0 0.0 1.0 0.5
Lead/Lag Lag Lead

Lead-Lag Optimize? Yes  Yes

Vehicle Extension (s) 80,054,180 = =80 =80 3 05 R0
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0
Time To Reduce (s) 0.0 0.0 0.0 0.0 0.0 0.0
RecallMode = Max  Max None None None None
Walk Time (s) 11.0
Flash Dont Walk (s) 100
Pedestrian Calls (#/hr) 10
90th %ile Green (s) 200 25100240 T80 4108002110
90th %ile Term Code MaxR MaxR  Max Max  Hold Ped
70th %ile Green (s) 250 250 240 140 410 0.0
70th %ile Term Code MaxR MaxR  Max Max Hold  Skip
50th %ile Green (s) 250 250 240 140 410 00
50th %ile Term Code MaxR MaxR  Max Max Hold  Skip
30th %lle Green (s) 250 250 240 140 410 - 00
30th %ile Term Code MaxR MaxR  Max Max Hold  Skip
10th %ile Green (s) -~ 250 250 240 140 410 0.0

10th %ile Term Code MaxR MaxR  Max Max Hold  Skip

T T A e

= R
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Cycle Length 100

Actuated Cycle Length: 80

Control Type: Actuated-Uncoordinated
90th %ile Actuated Cycle: 100

70th %ile Actuated Cycle: 75

50th %ile Actuated Cycle: 75

30th %ile Actuated Cycle: 75

10th %ile Actuated Cycle: 75




Queues
16: Mt Vernon St & 2-LANE PM BUILD

Lane Group

vic Ratio ; ; :

Control Delay 246 482 398 359 1.6
Queue Delay 0.0 0.0 0.0 00 00
Total Delay 246 482 398 359 1.6
Queue Length 50th (ft) b8 - 221 203 400 0
Queue Length 95th (ft) 163 #5699  #542  #402 3
Internal Link Dist (ft) 182 224

Turn Bay Length (ft) 210 _

Base Capacity (vph) 561 590 609 473 1539
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 R
Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 030 080 08 087 053

f

951h percentle volume exceed queue may be longer,
Queue shown is maximum after two cycles.




Timing Report, Sorted By Phase
16: Mt Vernon St & 2-LANE PM BUILD

Movement EBTL  SBL  SBL NBTL  Hold
Lead/Lag Lead Lag
Lead-Lag Optimize Yes Yes

Recall Mode Max None None None None
Maximum Split (s) 30 45 17 28 25
Maximum Spiit (%) 300% 450% 17.0% 28.0% 25.0%
Minimum Split (s) 21 20 8 20 25
Yellow Time (s) 3 3 3 3 3.5
All-Red Time (s) 2 1 0 1 0.5
Minimunm Initial (s) 4 4 4 4 4
Vehicle Extension (s) 3 3 3 3 3
Minimum Gap (s) = 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0
Walk Time (s) 11
Flash Dont Walk (s) 10
Dual Entry Yes  Yes No  Yes No
Inhibit Max Yes Yes Yes Yes  Yes
Start Time (s) 0 55 55 72 30
EndTime(s) 30 0 72 0 55
Yield/Force Off (s) 25 96 69 96 51
Yield/Force Off 170(s) 25 96 69 96 41
Local Start Time (s) 0 55 55 72 30
Local Yield (s) -~ 257" 86 69 96 51
Local Yield 170(s) 25 96 69 96 41
Cycle Length 100

Control Type Actuated-Uncoordinated
Natural Cycle 130

Splits and Phases:  16; Mt Vernon St &

'02 mEI




HCM Signalized Interscction Capacity Analysis

16: Mt Vernon St &

2-LANE PM BUILD

Movement o & 587 & (]

Lane Configurations

Volume (vph) 150 465 0 0 0 0 60 270 110 360 DRNTAS
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 12 15 12 12 12 12
Total Lost time (s) 50 5.0 40 3.0 40
Lane Util. Factor 1.00  1.00 1.00 1,00 1.00
Frt 1.00  1.00 097 1.00 0.85
FIt Protected 095 1.00 0.99 0.95 1.00
Satd. Flow (prot) 1770 1863 1966 1770 1583
Fit Permitted 095  1.00 0.99 0.24 1.00
Satd. Flow (perm) 1770 1863 1966 449 1583
Peak-hour factor, PHF 092 092 092 092 092 09 092 092 092 092 082 092
Growth Factor (vph) 105% 106% 105% 105% 105% 105% 105% 105% 105% 105% 105% 105%
Adj. Flow (vph) 171 531 0 0 0 0 68 308 126 411 0 816
RTOR Reduction (vph) 0 0 0 0 0 0 0 11 0 0 0 161
Lane Group Flow (vph) 171 531 0 0 0 0 0 49 0 41 0 655
Parking (#/hr) 15

Tumn Type Perm Perm custom custom
Protected Phases 2 ] 7 4
Permitted Phases 2 8 4 24
Actuated Green, G (s) 253 253 24.3 415 66.8
Effective Green, g (s) 253 ciwi2hi3 24.3 415 66.8
Actuated g/C Ratio 0.30 0.30 0.29 0.50 0.80
Clearance Time (s) 5.0 50 4.0 3.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 538 567 574 449 1347
vis Ratio Prot ¢0.29 c0.16 0.24
v/s Ratio Perm 0.10 0.25 ¢0.30 0.17
vic Ratio 032 094 0.85 0.92 0.49
Uniform Delay, d1 223 282 278 17.0 2.7
Progression Factor 1.00  1.00 1.00 1.00 1.00
Incremental Delay, d2 185, 025.0 11.9 231 03
Delay (s) 239 532 39.7 40.1 29
Level of Service C D D D A
Approach Delay (s) 46.0 0.0 39.7 15.4
Approach LOS D A D B

HCM Average Control Delay 292 HCM Level of Service C

HCM Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 83.2 Sum of lost time (s) 154

Intersection Capacity Utilization 82.9% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group
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