@) VA

To:  Ms. NoralLoughnane
Town Planner, Town of Westwood

MEMORANDUM

Fr: Jeffrey S. Dirk, PE, PTOE, FITE
Nancy B. Doherty, PE

Re:  University Station — Canton Street/University Avenue

Dt: February 20, 2013

At the request of BETA Group, Tetra Tech and Vanasse & Associates, Inc. (Tt/VAI) have
completed an analysis of operating conditions at the Canton Street/University Avenue
intersection with the planned MassDOT improvements and assuming that al traffic associated
with the University Station project (hereafter referred to as the “Project”) arriving from and
departing to 1-95 south of Dedham Street were to travel through the intersection.

The Build condition peak hour traffic volumes devel oped for purpose of this analysis are based
on the distributions that were provided as a part of the February 19, 2013 preliminary analysis of
the 1-95/1-93 interchange (submitted under separate cover) and attached to this memorandum as
Figure 1. Asrequested, all 1-95 oriented Project traffic is assigned to the University
Avenue/Canton Street intersection; however, this analysis does not assume that the full
MassDOT 1-95/1-93 Interchange Improvement Project is complete. As such, the 2022 Build peak
hour volumes shown on Figure 2 do not include a redistribution of 2022 No-Build traffic (a
redistribution that will occur when the interchange is complete).

The detailed analysis results are provided in Attachment A and are summarized in Table 1. For
context, the analyses that were provided in the February 19, 2013 traffic memorandum
concerning the 1-95/1-93 Interchange Improvement Project are also provided in Table 1 to allow
for ageneral comparison of operating conditions at the intersection with and without the
completion of the 1-95/1-93 Interchange Improvement Project.

Based on areview of Table 1, if all Project traffic arriving from and departing to points south of
Dedham Street along 1-95 were to travel through the University Avenue/Canton Street
intersection, the overall level of service of the intersection would be LOS D or better for all 2022
peak hours, indicating that the current MassDOT design would maintain acceptable operating
conditions at the intersection should all Project-related traffic destined to/from the south on 1-95
traverse the Canton Street/University Avenue intersection.

Attachments:
Figures
Attachment A —Capacity Analyses
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Table 1 2022 Build Condition — University Avenue at Canton Street Capacity Analyses Summary

2022 Morning Peak Hour 2022 Afternoon Peak Hour 2022 Saturday Peak Hour
With 1-95 Site Trips With Full Interchange Improvement With 1-95 Site Trips With Interchange Improvement With 1-95 Site Trips With Interchange Improvement

Location VIC Del. LOS 50"Q 95"Q WVv/C Del. LOS 50"Q 95"Q | viC Del. LOS 50"Q 95"Q  v/Ic Del. LOS 50"Q 95"Q | viC Del. LOS 50"Q 95™"Q Vv/IC Del. LOS 50"Q 95MQ
University Avenue/Canton Street
Canton St. EB L 0.50 39 D 26 78 0.50 40 D 26 78 0.62 31 C 85 #221 0.68 35 D 89 #245 0.38 25 C 35 107 0.36 24 C 34 105
Canton St. EB TR 0.60 46 D 68 #154 0.65 49 D 70 #167 0.86 46 D 223 #450 0.94 59 E 229 #ATT 0.36 29 C 32 81 0.33 29 C 31 80
Canton St. WB L 0.86 31 C 261 #686 | 0.86 31 C 266 #689 0.92 71 E 82 #271 0.92 72 E 85 #271 0.38 22 C 38 113 0.36 21 C 37 111
Canton St. WB T 0.86 38 D 349 #790 | 0.86 38 D 349 #790 0.53 36 D 114 242 0.58 39 D 117 #249 0.41 29 C 43 #142 0.38 28 C 42 #129
Canton St. WB R 0.53 1 A 0 0 0.77 4 A 0 0 0.44 1 A 0 0 0.51 1 A 0 0 0.42 1 A 0 0 0.44 1 A 0 0
University Ave. NB L 0.77 77 E 30 #126 | 0.77 77 E 30 #126 0.20 32 C 14 50 0.22 33 C 15 51 0.05 21 C 3 19 0.05 20 B 3 19
University Ave. NB T 0.89 60 E 201 #480 0.89 60 E 201 #480 1.07 101 F ~294 #677 1.16 135 F ~330 #702 0.86 40 D 151 #446 0.81 34 C 147 #433
University Ave. NB R 0.14 10 B 0 19 0.14 10 A 0 18 0.78 39 D 144 #398 0.83 45 D 159 #424 0.08 15 B 0 19 0.08 14 B 0 19
University Ave. SB L 0.91 71 E 105 #247 0.99 88 F 114 #271 1.06 88 F ~276 #569 1.19 132 F ~411 #746 0.88 40 D 122 #320 1.01 69 E 128 #344
University Ave. SB TR 0.96 58 E 332 #768 0.96 58 E 332 #768 0.77 24 C 290 #735 0.74 22 C 274 #712 0.57 13 B 108 354 0.58 14 B 113 363
Intersection 0.87 37 D 0.86 36 D 0.96 48 D 1.01 65 E 0.65 23 C 0.67 28 C

Note: v/c = volume-to-capacity ratio, Del. = Average delay expressed in seconds per vehicle, LOS= Level of Service, 50" Percentile Queue in feet, 95" Percentile Queue in feet
m = Queue metered by upstream signal, # = 95th percentile volume exceeds capacity, queue may be longer, ~ = Volume exceeds capacity, queue is theoretically infinite"
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Timings 2022 AM Build with all I-95 Site Trips
304: Canton Street & University Ave

S T2 S N B

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR  SBL  SBT 29
Lane Configurations LT b 4 [l b 4 [l L] '

Volume (vph) 84 179 573 595 763 49 320 184 312 422

Lane Group Flow (vph) 91 243 623 647 829 53 348 200 339 609

Turn Type pm+pt pm+pt Free Perm pm+ov Prot

Protected Phases 1 6 5 2 8 5 7 4 9
Permitted Phases 6 2 Free 8 8 7
Detector Phase 1 6 5 2 8 8 5 7 4

Switch Phase

Minimum Initial (s) 4.0 7.0 4.0 7.0 3.0 3.0 4.0 4.0 3.0 4.0
Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 120  25.0
Total Split (s) 12.0 14.0 40.0 420 00 260 260 400 150 4.0 250
Total Split (%) 10.0% 11.7% 33.3% 350% 0.0% 21.7% 21.7% 33.3% 125% 342% 21%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 2.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lead Lag Lag Llag Lead Lead

Lead-Lag Optimize?

Recall Mode None None None None None None None None None None
Act Effct Green (s) 18.0 10.1 504 408 1000 222 222 619 11.1 37.3
Actuated g/C Ratio 018 010 050  0.41 1.00 022 022 062 0.11 0.37

v/c Ratio 045 066 085 084 053 076 087 0.21 089 0.94

Control Delay 285 504 337 406 13 962 608 1.7 704 538

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

Total Delay 285 504 337 406 13 962 608 1.7 704 538

LOS C D C D A F E A E D
Approach Delay 44 4 23.0 442 59.7
Approach LOS D C D E

Queue Length 50th (ft) 26 68 261 349 0 30 201 0 105 332

Queue Length 95th (ft) 78 #1564 #0686  #790 0 #126 #480 19 #247  #768

Internal Link Dist (ft) 800 114 1633 620

Turn Bay Length (ft) 150 350 50 260 350

Base Capacity (vph) 204 368 735 768 1553 70 402 945 381 651
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 045 066 08 084 053 076 087 0.21 089  0.94

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 100
Natural Cycle: 150
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 36.8 Intersection LOS: D
Intersection Capacity Utilization 85.4% ICU Level of Service E
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
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Timings 2022 AM Build with all I-95 Site Trips
304: Canton Street & University Ave

Splits and Phases:  304: Canton Street & University Ave
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HCM Signalized Intersection Capacity Analysis 2022 AM Build with all I-95 Site Trips
304: Canton Street & University Ave

A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LT N 4 [l b 4 [l L] '

Volume (vph) 84 179 44 573 595 763 49 320 184 312 422 138
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 14 12 12 12 12 12 12 12 12 11 12
Total Lost time (s) 4.0 4.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 095 100 100 100 100 100 100 097 1.00

Frt 1.00 097 100 100 08 100 100 08 100 096

Flt Protected 095 1.00 095 100 100 095 100 100 095 1.00

Satd. Flow (prot) 1678 3474 1787 1881 1553 1671 1810 1404 3433 1721

Flt Permitted 038 1.00 032 100 100 018 100 100 095 1.00

Satd. Flow (perm) 679 3474 607 1881 1553 317 1810 1404 3433 1721
Peak-hour factor, PHF 092 092 092 092 092 092 09 092 092 092 092 092
Adj. Flow (vph) 91 195 48 623 647 829 53 348 200 339 459 150
RTOR Reduction (vph) 0 18 0 0 0 0 0 0 86 0 9 0
Lane Group Flow (vph) 91 225 0 623 647 829 53 348 114 339 600 0
Heavy Vehicles (%) 4% 3%  26% 1% 1% 4% 8% 5%  15% 2% 3% 2%
Turn Type pm+pt pm+pt Free Perm pm+ov Prot

Protected Phases 1 6 5 2 8 5 7 4
Permitted Phases 6 2 Free 8 8 7
Actuated Green, G (s) 157 1041 504 398 1025 212 212 565  10.1 36.3
Effective Green, g (s) 177 1141 514 408 1025 222 222 585 111 37.3
Actuated g/C Ratio 017  0.11 050 040 100 022 022 057 0.11 0.36
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

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

Lane Grp Cap (vph) 182 376 722 749 1553 69 392 801 372 626

v/s Ratio Prot 0.03 0.06 c0.31 ¢c0.34 019 005 0.10 c0.35

v/s Ratio Perm 0.05 0.13 c0.53 017 0.03

v/c Ratio 050  0.60 086 08 053 077 089 014 0.1 0.96

Uniform Delay, d1 371 436 204 283 00 377 389 103 452 318
Progression Factor 1.00 1.00 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 2.2 2.6 104 1041 13 392 208 0.1 258 257

Delay (s) 392  46.1 308 384 13 769 597 104 710 576

Level of Service D D C D A E E B E E
Approach Delay (s) 44.3 215 44.8 62.4
Approach LOS D C D E
Intersection Summary

HCM Average Control Delay 36.7 HCM Level of Service D

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 102.5 Sum of lost time (s) 8.0

Intersection Capacity Utilization 85.4% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group
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Timings 2022 PM Build with all I-95 Site Trips
304: Canton Street & University Ave

S T2 S N B

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR  SBL  SBT 29
Lane Configurations LT b 4 [l b 4 [l L] '

Volume (vph) 185 661 179 200 649 28 441 598 810 512

Lane Group Flow (vph) 201 745 195 217 705 30 479 650 880 689

Turn Type pm+pt pm+pt Free Perm pm+ov Prot

Protected Phases 1 6 5 2 8 5 7 4 9
Permitted Phases 6 2 Free 8 8

Detector Phase 1 6 5 2 8 8 5 7 4

Switch Phase

Minimum Initial (s) 4.0 7.0 4.0 7.0 3.0 3.0 4.0 4.0 3.0 4.0
Minimum Split (s) 120 120 120 120 120 120 120 120 120 250
Total Split (s) 130 270 120 26.0 00 280 280 120 280 560 250
Total Split (%) 10.8% 225% 10.0% 21.7% 0.0% 23.3% 23.3% 10.0% 23.3% 46.7% 21%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 2.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lead Lag Lag Llag Lead Lead

Lead-Lag Optimize?

Recall Mode None None None None None None None None None None
Act Effct Green (s) 323 232 303 222 1000 242 242 356 242 525
Actuated g/C Ratio 032 023 030 022 100 024 024 036 024 052

v/c Ratio 0.61 085  0.91 052 044 020 105 0.1 1.05 0.76

Control Delay 360 479 710 411 09 375 948 203 823 270

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

Total Delay 360 479 710 411 09 375 948 203 823 270

LOS D D E D A D F C F C
Approach Delay 454 20.9 51.5 58.0
Approach LOS D C D E

Queue Length 50th (ft) 85 223 82 114 0 14 ~294 144 ~276 290

Queue Length 95th (ft) #221  #450 #2171 242 0 50  #677 #398 #569 #735

Internal Link Dist (ft) 800 114 1633 620

Turn Bay Length (ft) 150 350 50 260 350

Base Capacity (vph) 327 878 215 418 1599 152 455 807 839 904
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.61 085  0.91 052 044 020 105 0.81 1.05 0.76
Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 100

Natural Cycle: 150

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.05

Intersection Signal Delay: 45.3 Intersection LOS: D

Intersection Capacity Utilization 89.2% ICU Level of Service E

Analysis Period (min) 15
~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.
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Timings 2022 PM Build with all I-95 Site Trips
304: Canton Street & University Ave

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

Splits and Phases:  304: Canton Street & University Ave
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HCM Signalized Intersection Capacity Analysis
304: Canton Street & University Ave

2022 PM Build with all I-95 Site Trips

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LT N 4 [l b 4 [l L] '
Volume (vph) 185 661 25 179 200 649 28 441 598 810 512 121
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 14 12 12 12 12 12 12 12 12 11 12
Total Lost time (s) 4.0 4.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 095 100 100 100 100 100 100 097 1.00
Frt 1.00 099 100 100 08 100 100 08 100 097
Flt Protected 095 1.00 095 100 100 095 100 100 095 1.00
Satd. Flow (prot) 1711 3775 1752 1881 1599 1480 1881 1583 3467 1712
Flt Permitted 0.41 1.00 018 100 100 040 100 100 095 1.00
Satd. Flow (perm) 741 3775 332 1881 1599 628 1881 1583 3467 1712
Peak-hour factor, PHF 092 092 092 092 092 092 09 092 092 092 092 092
Adj. Flow (vph) 201 718 27 195 217 705 30 479 650 880 557 132
RTOR Reduction (vph) 0 2 0 0 0 0 0 0 257 0 6 0
Lane Group Flow (vph) 201 743 0 195 217 705 30 479 393 880 683 0
Heavy Vehicles (%) 2% 1% 8% 3% 1% 1%  22% 1% 2% 1% 4% 5%
Bus Blockages (#/hr) 0 1 0 0 0 0 0 0 0 0 0 0
Turn Type pm+pt pm+pt Free Perm pm+ov Prot
Protected Phases 1 6 5 2 8 5 7 4
Permitted Phases 6 2 Free 8 8
Actuated Green, G (s) 303 222 283 212 1015 232 232 303 232 514
Effective Green, g (s) 323 232 303 222 1015 242 242 323 242 524
Actuated g/C Ratio 032 023 030 022 100 024 024 032 024 052
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 323 863 212 411 1599 150 448 504 827 884
v/s Ratio Prot 006 020 c0.07 012 c0.25 0.06 c0.25 040
v/s Ratio Perm 0.14 c0.20 c0.44 0.05 0.19
v/c Ratio 062 0.86 092 053 044 020 107 078 106 0.77
Uniform Delay, d1 212 316 31.0 350 00 309 386 314 386 198
Progression Factor 1.00 1.00 100 100 100 100 100 100 1.00 1.00
Incremental Delay, d2 3.7 8.8 39.7 1.2 0.9 0.7 622 75 498 4.2
Delay (s) 309 464 70.7  36.2 09 316 1009 389 884 240
Level of Service C D E D A C F D F C
Approach Delay (s) 431 19.9 64.3 60.1
Approach LOS D B E E
Intersection Summary
HCM Average Control Delay 48.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 101.5 Sum of lost time (s) 16.0
Intersection Capacity Utilization 89.2% ICU Level of Service E

Analysis Period (min) 15
¢ Critical Lane Group
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Timings 2022 SAT Build with all I-95 Site Trips
304: Canton Street & University Ave

S T2 S N B

Lane Group EBL EBT WBL WBT WBR NBL NBT NBR  SBL  SBT 29
Lane Configurations LT b 4 [l b 4 [l L] '

Volume (vph) 110 146 119 105 613 9 381 108 583 372

Lane Group Flow (vph) 120 173 129 114 666 10 414 117 634 520

Turn Type pm+pt pm+pt Free Perm pm+ov Prot

Protected Phases 1 6 5 2 8 5 7 4 9
Permitted Phases 6 2 Free 8 8

Detector Phase 1 6 5 2 8 8 5 7 4

Switch Phase

Minimum Initial (s) 4.0 7.0 4.0 7.0 3.0 3.0 4.0 4.0 3.0 4.0
Minimum Split (s) 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 120  25.0
Total Split (s) 12.0 12.0 12.0 12.0 00 220 220 12.0 190 4.0 250
Total Split (%) 13.3% 13.3% 133% 133% 0.0% 244% 244% 133% 211% 456%  28%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 2.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lead Lag Lag Llag Lead Lead

Lead-Lag Optimize?

Recall Mode None None None None None None None None None None
Act Effct Green (s) 16.1 8.1 171 10.7  70.0 18.3 183 299 153 377
Actuated g/C Ratio 023 012 024 015 100 026 026 043 022 054

v/c Ratio 035 040 039 039 042 005 083 016 085 055

Control Delay 250 322 258 367 08 248 430 3.1 40.4 15.1

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

Total Delay 250 322 258 367 08 248 430 3.1 40.4 15.1

LOS C C C D A C D A D B
Approach Delay 29.3 8.9 34.0 29.0
Approach LOS C A C C

Queue Length 50th (ft) 35 32 38 43 0 3 151 0 122 108

Queue Length 95th (ft) 107 81 113 #142 0 19  #446 19 #320 354

Internal Link Dist (ft) 800 114 1635 620

Turn Bay Length (ft) 150 350 50 260 350

Base Capacity (vph) 346 435 331 290 1599 192 497 724 749 942
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 035 040 039 039 042 005 083 016 085 055

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 70
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.85
Intersection Signal Delay: 23.6 Intersection LOS: C
Intersection Capacity Utilization 62.4% ICU Level of Service B
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
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Timings 2022 SAT Build with all I-95 Site Trips
304: Canton Street & University Ave

Splits and Phases:  304: Canton Street & University Ave
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HCM Signalized Intersection Capacity Analysis

304: Canton Street & University Ave

2022 SAT Build with all 1-95 Site Trips

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LT N 4 [l b 4 [l L] '
Volume (vph) 110 146 13 119 105 613 9 381 108 583 372 107
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 14 12 12 12 12 12 12 12 12 11 12
Total Lost time (s) 4.0 4.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 095 100 100 100 100 100 100 097 1.00
Frt 1.00 099 100 100 08 100 100 08 100 097
Flt Protected 095 1.00 095 100 100 095 100 100 095 1.00
Satd. Flow (prot) 1728 3679 1736 1900 1599 1480 1900 1538 3433 1733
Flt Permitted 068  1.00 055 100 100 047 100 100 095 1.00
Satd. Flow (perm) 1243 3679 1009 1900 1599 734 1900 1538 3433 1733
Peak-hour factor, PHF 092 092 092 092 092 092 09 092 092 092 092 092
Adj. Flow (vph) 120 159 14 129 114 666 10 414 117 634 404 116
RTOR Reduction (vph) 0 7 0 0 0 0 0 0 74 0 10 0
Lane Group Flow (vph) 120 166 0 129 114 666 10 414 43 634 510 0
Heavy Vehicles (%) 1% 3% 8% 4% 0% 1%  22% 0% 5% 2% 2% 4%
Turn Type pm+pt pm+pt Free Perm pm+ov Prot
Protected Phases 1 6 5 2 8 5 7 4
Permitted Phases 6 2 Free 8 8
Actuated Green, G (s) 13.8 8.2 16.8 97 725 174 174 245 142 366
Effective Green, g (s) 15.8 9.2 188 107 725 184 184 265 152 376
Actuated g/C Ratio 022 013 026 015 100 025 025 037 0.21 0.52
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 315 467 343 280 1599 186 482 562 720 899
v/s Ratio Prot 003 0.05 0.04 0.06 c0.22 0.01 ¢c018 0.29
v/s Ratio Perm 0.05 0.06 c042  0.01 0.02
v/c Ratio 038 0.36 038  0.41 042 005 086 008 088 057
Uniform Delay, d1 238 289 215 280 00 205 258 150 278 119
Progression Factor 1.00 1.00 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 0.8 0.5 0.7 1.0 0.8 0.1 14.1 0.1 12.1 0.8
Delay (s) 246 294 222 290 08 206 399 15.1 399 127
Level of Service C C C C A C D B D B
Approach Delay (s) 274 74 34.2 21.7
Approach LOS C A C C
Intersection Summary
HCM Average Control Delay 22.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 72.5 Sum of lost time (s) 8.0
Intersection Capacity Utilization 62.4% ICU Level of Service B
Analysis Period (min) 15
¢ Critical Lane Group
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