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Intersection Capacity and Queue Analysis Summary – Revised  

a Volume-to-capacity ratio     
b Delay expressed in seconds per vehicle (average)      
c Level of service     
d 50th/95th Percentile Queue for signalized intersections 
 

Intersection Capacity and Queue Analysis Summary - Revised 

 
Intersection Capacity and Queue Analysis Summary - Revised 

a Volume-to-capacity ratio     
b Delay expressed in seconds per vehicle (average)      
c Level of service     
d 95th Percentile Queue for unsignalized intersections 
 

Intersection / Lane Group 
2017 Existing 2024 Build with Existing Timings 

V/Ca Delayb LOSc Queued V/C Delay LOS Queue 
         

Cedar Street (Route 85) / I-495 NB Ramps     
Weekday Morning Peak Period         

I-495 NB Off-ramp WBL 0.52 18.1 B 47/98 0.55 20.2 C 62/135 
I-495 NB Off-ramp WBR 0.00 0.0 A <25/<25 0.00 0.0 A <25/<25 
Cedar Street NBL 0.68 8.5 A 85/178 0.77 9.5 A 105/257 
Cedar Street NBT 0.41 6.2 A 71/143 0.51 6.7 A 208/111 
Cedar Street SB Approach 0.40 15.6 B 48/105 0.53 17.0 B 94/200 
Overall Intersection 0.58 11.3 B - 0.53 12.5 B - 

Weekday Evening Peak Period         
I-495 NB Off-ramp WBL 0.63 22.1 C 67/135 0.68 26.1 C 95/151 
I-495 NB Off-ramp WBR 0.00 0.0 A <25/<25 0.00 0.0 A <25/<25 
Cedar Street NBL 0.83 10.3 B 131/260 0.92 18.4 B 219/422 
Cedar Street NBT 0.26 5.0 A 48/77 0.39 5.5 A 89/128 
Cedar Street SB Approach 0.65 16.5 B 125/204 0.69 17.8 B 201/267 
Overall Intersection 0.51 14.0 B - 0.59 16.9 B - 
         

Intersection / Lane Group 
2024 No Build 2024 Build  

V/Ca Delayb LOSc Queued V/C Delay LOS Queue 
         

Cedar Street (Route 85) / Deer Street     
Weekday Morning Peak Period         

Cedar Street NBL  0.06 8.2 A <25 0.06 8.3 A <25 
Deer Street EBL 0.04 31.7 D <25 0.28 44.3 E 25 
Deer Street EBR 0.06 10.9 B <25 0.19 11.9 B <25 
         

Weekday Evening Peak Period         
Cedar Street NBL  0.04 9.5 A <25 0.16 10.2 B <25 
Deer Street EBL 0.04 30.2 D <25 0.20 49.1 E <25 
Deer Street EBR 0.08 14.9 B <25 0.20 16.5 C <25 
         

Intersection / Lane Group 
2024 No Build 2024 Build  

V/Ca Delayb LOSc Queued V/C Delay LOS Queue 
         

Cedar Street (Route 85) / I-495 SB Ramps     
Weekday Morning Peak Period         

Cedar Street SBL  0.29 15.0 C <25 0.33 15.7 C 50 
I-495 SB Off-ramp EBL 0.27 72.9 F <25 0.54 129.9 F 50 
I-495 SB Off-ramp EBR 1.11 90.5 F 543 1.14 102.5 F 580 
         

Weekday Evening Peak Period         
Cedar Street SBL  0.60 23.1 C <25 0.65 25.9 D <25 
I-495 SB Off-ramp EBL >1.0 exceed F exceed >1.0 exceed F exceed 
I-495 SB Off-ramp EBR 1.23 141.3 F 642 1.24 147.3 F 655 
         



Lanes, Volumes, Timings 2017 Existing Conditions
1: Cedar Street (Route 85) & I-495 Northbound On-Ramps/I-495 Northbound Off-rampsWeekday Morning

TIA Response to Comments (RTC) Synchro 9 Report
05/08/2018 T:\T0718\T0718.01\Tech\TIA RTC\Capacity and Queue\2017 Existing Conditions Weekday AM.syn

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 297 0 381 457 360 0 0 274 16
Future Volume (vph) 0 0 0 297 0 381 457 360 0 0 274 16
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95
Ped Bike Factor 1.00
Frt 0.850 0.992
Flt Protected 0.950 0.950
Satd. Flow (prot) 0 0 0 3400 0 1583 1719 1845 0 0 3467 0
Flt Permitted 0.950 0.443
Satd. Flow (perm) 0 0 0 3400 0 1583 802 1845 0 0 3467 0
Satd. Flow (RTOR) 438 5
Adj. Flow (vph) 0 0 0 341 0 438 519 409 0 0 301 18
Lane Group Flow (vph) 0 0 0 341 0 438 519 409 0 0 319 0
Turn Type Prot Free pm+pt NA NA
Protected Phases 4 1 6 2
Permitted Phases Free 6
Detector Phase 4 1 6 2
Switch Phase
Minimum Initial (s) 6.0 6.0 10.0 10.0
Minimum Split (s) 12.0 9.0 16.0 16.0
Total Split (s) 41.0 38.0 79.0 41.0
Total Split (%) 34.2% 31.7% 65.8% 34.2%
Maximum Green (s) 35.0 35.0 73.0 35.0
Yellow Time (s) 3.0 3.0 3.0 3.0
All-Red Time (s) 3.0 0.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 3.0 6.0 6.0
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 5.0 2.0 2.0 2.0
Recall Mode None None Min Min

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 57.2
Natural Cycle: 45
Control Type: Actuated-Uncoordinated

Splits and Phases:     1: Cedar Street (Route 85) & I-495 Northbound On-Ramps/I-495 Northbound Off-ramps



Queues 2017 Existing Conditions
1: Cedar Street (Route 85) & I-495 Northbound On-Ramps/I-495 Northbound Off-rampsWeekday Morning

TIA Response to Comments (RTC) Synchro 9 Report
05/08/2018 T:\T0718\T0718.01\Tech\TIA RTC\Capacity and Queue\2017 Existing Conditions Weekday AM.syn

Lane Group WBL WBR NBL NBT SBT
Lane Group Flow (vph) 341 438 519 409 319
v/c Ratio 0.41 0.28 0.71 0.41 0.46
Control Delay 20.9 0.4 12.9 9.4 23.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 20.9 0.4 12.9 9.4 23.7
Queue Length 50th (ft) 47 0 85 71 48
Queue Length 95th (ft) 98 0 178 143 105
Internal Link Dist (ft) 790 406
Turn Bay Length (ft)
Base Capacity (vph) 2142 1583 1111 1837 2186
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.16 0.28 0.47 0.22 0.15

Intersection Summary



HCM 2010 Signalized Intersection Summary 2017 Existing Conditions
1: Cedar Street (Route 85) & I-495 Northbound On-Ramps/I-495 Northbound Off-rampsWeekday Morning

TIA Response to Comments (RTC) Synchro 9 Report
05/08/2018 T:\T0718\T0718.01\Tech\TIA RTC\Capacity and Queue\2017 Existing Conditions Weekday AM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 297 0 381 457 360 0 0 274 16
Future Volume (veh/h) 0 0 0 297 0 381 457 360 0 0 274 16
Number 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1845 0 1863 1810 1845 0 0 1842 1900
Adj Flow Rate, veh/h 341 0 0 519 409 0 0 301 0
Adj No. of Lanes 2 0 1 1 1 0 0 2 0
Peak Hour Factor 0.87 0.87 0.87 0.88 0.88 0.88 0.91 0.91 0.91
Percent Heavy Veh, % 3 0 2 5 3 0 0 3 3
Cap, veh/h 657 0 305 762 1009 0 0 759 0
Arrive On Green 0.19 0.00 0.00 0.27 0.55 0.00 0.00 0.22 0.00
Sat Flow, veh/h 3408 0 1583 1723 1845 0 0 3683 0
Grp Volume(v), veh/h 341 0 0 519 409 0 0 301 0
Grp Sat Flow(s),veh/h/ln 1704 0 1583 1723 1845 0 0 1750 0
Q Serve(g_s), s 4.1 0.0 0.0 9.4 5.9 0.0 0.0 3.4 0.0
Cycle Q Clear(g_c), s 4.1 0.0 0.0 9.4 5.9 0.0 0.0 3.4 0.0
Prop In Lane 1.00 1.00 1.00 0.00 0.00 0.00
Lane Grp Cap(c), veh/h 657 0 305 762 1009 0 0 759 0
V/C Ratio(X) 0.52 0.00 0.00 0.68 0.41 0.00 0.00 0.40 0.00
Avail Cap(c_a), veh/h 2587 0 1202 1614 2920 0 0 2656 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 16.7 0.0 0.0 8.1 6.1 0.0 0.0 15.5 0.0
Incr Delay (d2), s/veh 1.4 0.0 0.0 0.4 0.1 0.0 0.0 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.1 0.0 0.0 4.3 3.0 0.0 0.0 1.6 0.0
LnGrp Delay(d),s/veh 18.1 0.0 0.0 8.5 6.2 0.0 0.0 15.6 0.0
LnGrp LOS B A A B
Approach Vol, veh/h 341 928 301
Approach Delay, s/veh 18.1 7.5 15.6
Approach LOS B A B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 15.2 16.0 14.9 31.2
Change Period (Y+Rc), s 3.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 35.0 35.0 35.0 73.0
Max Q Clear Time (g_c+I1), s 11.4 5.4 6.1 7.9
Green Ext Time (p_c), s 0.8 3.2 2.9 3.3

Intersection Summary
HCM 2010 Ctrl Delay 11.3
HCM 2010 LOS B



Lanes, Volumes, Timings 2017 Existing Conditions
2: Cedar Street (Route 85) & I-495 Southbound Off-Ramps/I-495 Southbound On-RampsWeekday Morning

TIA Response to Comments (RTC) Synchro 9 Report
05/08/2018 T:\T0718\T0718.01\Tech\TIA RTC\Capacity and Queue\2017 Existing Conditions Weekday AM.syn

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 15 0 563 0 0 0 0 802 324 117 454 0
Future Volume (vph) 15 0 563 0 0 0 0 802 324 117 454 0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 1.00
Frt 0.850 0.957
Flt Protected 0.950 0.990
Satd. Flow (prot) 1805 0 1568 0 0 0 0 3364 0 0 3511 0
Flt Permitted 0.950 0.990
Satd. Flow (perm) 1805 0 1568 0 0 0 0 3364 0 0 3511 0
Adj. Flow (vph) 19 0 695 0 0 0 0 862 348 134 522 0
Lane Group Flow (vph) 19 0 695 0 0 0 0 1210 0 0 656 0
Sign Control Stop Stop Free Free

Intersection Summary
Control Type: Unsignalized



HCM 2010 TWSC 2017 Existing Conditions
2: Cedar Street (Route 85) & I-495 Southbound Off-Ramps/I-495 Southbound On-RampsWeekday Morning

TIA Response to Comments (RTC) Synchro 9 Report
05/08/2018 T:\T0718\T0718.01\Tech\TIA RTC\Capacity and Queue\2017 Existing Conditions Weekday AM.syn

Intersection
Int Delay, s/veh 13.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 15 0 563 0 0 0 0 802 324 117 454 0
Future Vol, veh/h 15 0 563 0 0 0 0 802 324 117 454 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - Yield - - None - - None - - None
Storage Length 0 - 0 - - - - - - - - -
Veh in Median Storage, # - 0 - - 16979 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 81 81 81 25 25 25 93 93 93 87 87 87
Heavy Vehicles, % 0 0 3 0 0 0 0 3 2 1 2 0
Mvmt Flow 19 0 695 0 0 0 0 862 348 134 522 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1222 - 261 - 0 0 1211 0 0
          Stage 1 791 - - - - - - - -
          Stage 2 431 - - - - - - - -
Critical Hdwy 6.8 - 6.96 - - - 4.12 - -
Critical Hdwy Stg 1 5.8 - - - - - - - -
Critical Hdwy Stg 2 5.8 - - - - - - - -
Follow-up Hdwy 3.5 - 3.33 - - - 2.21 - -
Pot Cap-1 Maneuver 175 0 735 0 - - 577 - 0
          Stage 1 412 0 - 0 - - - - 0
          Stage 2 629 0 - 0 - - - - 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver 118 0 735 - - - 577 - -
Mov Cap-2 Maneuver 118 0 - - - - - - -
          Stage 1 277 0 - - - - - - -
          Stage 2 629 0 - - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 44.8 0 3.8
HCM LOS E
 

Minor Lane/Major Mvmt NBT NBR EBLn1 EBLn2 SBL SBT
Capacity (veh/h) - - 118 735 577 -
HCM Lane V/C Ratio - - 0.157 0.946 0.233 -
HCM Control Delay (s) - - 41.1 44.9 13.1 1.4
HCM Lane LOS - - E E B A
HCM 95th %tile Q(veh) - - 0.5 13.8 0.9 -



Lanes, Volumes, Timings 2017 Existing Conditions
1: Cedar Street (Route 85) & I-495 Northbound On-Ramps/I-495 Northbound Off-rampsWeekday Evening

TIA Response to Comments (RTC) Synchro 9 Report
05/08/2018 T:\T0718\T0718.01\Tech\TIA RTC\Capacity and Queue\2017 Existing Conditions Weekday PM.syn

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 356 0 151 488 252 0 0 616 23
Future Volume (vph) 0 0 0 356 0 151 488 252 0 0 616 23
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95
Ped Bike Factor
Frt 0.850 0.995
Flt Protected 0.950 0.950
Satd. Flow (prot) 0 0 0 3467 0 1615 1752 1900 0 0 3558 0
Flt Permitted 0.950 0.232
Satd. Flow (perm) 0 0 0 3467 0 1615 428 1900 0 0 3558 0
Satd. Flow (RTOR) 161 5
Adj. Flow (vph) 0 0 0 379 0 161 561 290 0 0 655 24
Lane Group Flow (vph) 0 0 0 379 0 161 561 290 0 0 679 0
Turn Type Prot Free pm+pt NA NA
Protected Phases 4 1 6 2
Permitted Phases Free 6
Detector Phase 4 1 6 2
Switch Phase
Minimum Initial (s) 6.0 6.0 10.0 10.0
Minimum Split (s) 12.0 9.0 16.0 16.0
Total Split (s) 21.0 28.0 64.0 36.0
Total Split (%) 24.7% 32.9% 75.3% 42.4%
Maximum Green (s) 15.0 25.0 58.0 30.0
Yellow Time (s) 3.0 3.0 3.0 3.0
All-Red Time (s) 3.0 0.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 3.0 6.0 6.0
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 5.0 2.0 2.0 2.0
Recall Mode None None Min Min

Intersection Summary
Cycle Length: 85
Actuated Cycle Length: 64.2
Natural Cycle: 55
Control Type: Actuated-Uncoordinated

Splits and Phases:     1: Cedar Street (Route 85) & I-495 Northbound On-Ramps/I-495 Northbound Off-ramps



Queues 2017 Existing Conditions
1: Cedar Street (Route 85) & I-495 Northbound On-Ramps/I-495 Northbound Off-rampsWeekday Evening

TIA Response to Comments (RTC) Synchro 9 Report
05/08/2018 T:\T0718\T0718.01\Tech\TIA RTC\Capacity and Queue\2017 Existing Conditions Weekday PM.syn

Lane Group WBL WBR NBL NBT SBT
Lane Group Flow (vph) 379 161 561 290 679
v/c Ratio 0.52 0.10 0.88 0.26 0.70
Control Delay 27.6 0.1 27.6 6.5 25.8
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 27.6 0.1 27.6 6.5 25.8
Queue Length 50th (ft) 67 0 131 48 125
Queue Length 95th (ft) 135 0 #260 77 204
Internal Link Dist (ft) 790 406
Turn Bay Length (ft)
Base Capacity (vph) 842 1615 811 1672 1730
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.45 0.10 0.69 0.17 0.39

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



HCM 2010 Signalized Intersection Summary 2017 Existing Conditions
1: Cedar Street (Route 85) & I-495 Northbound On-Ramps/I-495 Northbound Off-rampsWeekday Evening

TIA Response to Comments (RTC) Synchro 9 Report
05/08/2018 T:\T0718\T0718.01\Tech\TIA RTC\Capacity and Queue\2017 Existing Conditions Weekday PM.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 356 0 151 488 252 0 0 616 23
Future Volume (veh/h) 0 0 0 356 0 151 488 252 0 0 616 23
Number 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1881 0 1900 1845 1900 0 0 1882 1900
Adj Flow Rate, veh/h 379 0 0 561 290 0 0 655 0
Adj No. of Lanes 2 0 1 1 1 0 0 2 0
Peak Hour Factor 0.94 0.94 0.94 0.87 0.87 0.87 0.94 0.94 0.94
Percent Heavy Veh, % 1 0 0 3 0 0 0 1 1
Cap, veh/h 599 0 278 679 1129 0 0 1008 0
Arrive On Green 0.17 0.00 0.00 0.25 0.59 0.00 0.00 0.28 0.00
Sat Flow, veh/h 3476 0 1615 1757 1900 0 0 3764 0
Grp Volume(v), veh/h 379 0 0 561 290 0 0 655 0
Grp Sat Flow(s),veh/h/ln 1738 0 1615 1757 1900 0 0 1788 0
Q Serve(g_s), s 5.2 0.0 0.0 10.3 3.8 0.0 0.0 8.3 0.0
Cycle Q Clear(g_c), s 5.2 0.0 0.0 10.3 3.8 0.0 0.0 8.3 0.0
Prop In Lane 1.00 1.00 1.00 0.00 0.00 0.00
Lane Grp Cap(c), veh/h 599 0 278 679 1129 0 0 1008 0
V/C Ratio(X) 0.63 0.00 0.00 0.83 0.26 0.00 0.00 0.65 0.00
Avail Cap(c_a), veh/h 1014 0 471 1087 2143 0 0 2086 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 19.8 0.0 0.0 9.0 5.0 0.0 0.0 16.2 0.0
Incr Delay (d2), s/veh 2.4 0.0 0.0 1.4 0.0 0.0 0.0 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.7 0.0 0.0 5.1 1.9 0.0 0.0 4.1 0.0
LnGrp Delay(d),s/veh 22.1 0.0 0.0 10.3 5.0 0.0 0.0 16.5 0.0
LnGrp LOS C B A B
Approach Vol, veh/h 379 851 655
Approach Delay, s/veh 22.1 8.5 16.5
Approach LOS C A B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 16.1 20.5 14.9 36.6
Change Period (Y+Rc), s 3.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 25.0 30.0 15.0 58.0
Max Q Clear Time (g_c+I1), s 12.3 10.3 7.2 5.8
Green Ext Time (p_c), s 0.8 4.2 1.7 4.7

Intersection Summary
HCM 2010 Ctrl Delay 14.0
HCM 2010 LOS B



Lanes, Volumes, Timings 2017 Existing Conditions
2: Cedar Street (Route 85) & I-495 Southbound Off-Ramps/I-495 Southbound On-RampsWeekday Evening

TIA Response to Comments (RTC) Synchro 9 Report
05/08/2018 T:\T0718\T0718.01\Tech\TIA RTC\Capacity and Queue\2017 Existing Conditions Weekday PM.syn

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 21 0 594 0 0 0 0 719 341 250 722 0
Future Volume (vph) 21 0 594 0 0 0 0 719 341 250 722 0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 1.00
Frt 0.850 0.952
Flt Protected 0.950 0.987
Satd. Flow (prot) 1805 0 1583 0 0 0 0 3369 0 0 3510 0
Flt Permitted 0.950 0.987
Satd. Flow (perm) 1805 0 1583 0 0 0 0 3369 0 0 3510 0
Adj. Flow (vph) 22 0 632 0 0 0 0 836 397 272 785 0
Lane Group Flow (vph) 22 0 632 0 0 0 0 1233 0 0 1057 0
Sign Control Stop Stop Free Free

Intersection Summary
Control Type: Unsignalized



HCM 2010 TWSC 2017 Existing Conditions
2: Cedar Street (Route 85) & I-495 Southbound Off-Ramps/I-495 Southbound On-RampsWeekday Evening

TIA Response to Comments (RTC) Synchro 9 Report
05/08/2018 T:\T0718\T0718.01\Tech\TIA RTC\Capacity and Queue\2017 Existing Conditions Weekday PM.syn

Intersection
Int Delay, s/veh 28.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 21 0 594 0 0 0 0 719 341 250 722 0
Future Vol, veh/h 21 0 594 0 0 0 0 719 341 250 722 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - Yield - - None - - None - - None
Storage Length 0 - 0 - - - - - - - - -
Veh in Median Storage, # - 0 - - 16979 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 94 94 94 25 25 25 86 86 86 92 92 92
Heavy Vehicles, % 0 0 2 0 0 0 0 2 2 3 1 0
Mvmt Flow 22 0 632 0 0 0 0 836 397 272 785 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1746 - 392 - 0 0 1233 0 0
          Stage 1 1328 - - - - - - - -
          Stage 2 418 - - - - - - - -
Critical Hdwy 6.8 - 6.94 - - - 4.16 - -
Critical Hdwy Stg 1 5.8 - - - - - - - -
Critical Hdwy Stg 2 5.8 - - - - - - - -
Follow-up Hdwy 3.5 - 3.32 - - - 2.23 - -
Pot Cap-1 Maneuver 79 0 ~ 607 0 - - 555 - 0
          Stage 1 216 0 - 0 - - - - 0
          Stage 2 638 0 - 0 - - - - 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver ~ 10 0 ~ 607 - - - 555 - -
Mov Cap-2 Maneuver ~ 10 0 - - - - - - -
          Stage 1 28 0 - - - - - - -
          Stage 2 638 0 - - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 115.8 0 7.9
HCM LOS F
 

Minor Lane/Major Mvmt NBT NBR EBLn1 EBLn2 SBL SBT
Capacity (veh/h) - - 10 607 555 -
HCM Lane V/C Ratio - - 2.234 1.041 0.49 -
HCM Control Delay (s) - -$ 1305.2 73.7 17.5 4.5
HCM Lane LOS - - F F C A
HCM 95th %tile Q(veh) - - 3.8 17 2.7 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Lanes, Volumes, Timings 2024 No Build Conditions (with Existing Timings)
1: Cedar Street (Route 85) & I-495 Northbound On-ramps/I-495 Northbound Off-rampsWeekday Morning

TIA Response to Comments (RTC) Synchro 9 Report
Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 314 0 433 490 454 0 0 365 37
Future Volume (vph) 0 0 0 314 0 433 490 454 0 0 365 37
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 0 0 0 0 220
Storage Lanes 0 0 2 1 1 0 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95
Ped Bike Factor 1.00
Frt 0.850 0.986
Flt Protected 0.950 0.950
Satd. Flow (prot) 0 0 0 3400 0 1583 1719 1845 0 0 3439 0
Flt Permitted 0.950 0.374
Satd. Flow (perm) 0 0 0 3400 0 1583 677 1845 0 0 3439 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 498 9
Link Speed (mph) 30 30 30 30
Link Distance (ft) 300 300 870 436
Travel Time (s) 6.8 6.8 19.8 9.9
Confl. Peds. (#/hr) 1 2
Confl. Bikes (#/hr) 2 2
Peak Hour Factor 0.25 0.25 0.25 0.87 0.87 0.87 0.88 0.88 0.88 0.91 0.91 0.91
Heavy Vehicles (%) 0% 0% 0% 3% 0% 2% 5% 3% 0% 0% 3% 6%
Shared Lane Traffic (%)
Turn Type Prot Free pm+pt NA NA
Protected Phases 4 1 6 2
Permitted Phases Free 6
Detector Phase 4 1 6 2
Switch Phase
Minimum Initial (s) 6.0 6.0 10.0 10.0
Minimum Split (s) 12.0 9.0 16.0 16.0
Total Split (s) 41.0 38.0 79.0 41.0
Total Split (%) 34.2% 31.7% 65.8% 34.2%
Maximum Green (s) 35.0 35.0 73.0 35.0
Yellow Time (s) 3.0 3.0 3.0 3.0
All-Red Time (s) 3.0 0.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 3.0 6.0 6.0
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 5.0 2.0 2.0 2.0
Recall Mode None None Min Min

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 63.1
Natural Cycle: 55
Control Type: Actuated-Uncoordinated
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Lane Group WBL WBR NBL NBT SBT
Lane Group Flow (vph) 361 498 557 516 442
v/c Ratio 0.44 0.31 0.78 0.50 0.57
Control Delay 23.9 0.5 16.4 10.4 26.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 23.9 0.5 16.4 10.4 26.0
Queue Length 50th (ft) 57 0 101 103 74
Queue Length 95th (ft) 121 0 215 198 156
Internal Link Dist (ft) 790 356
Turn Bay Length (ft)
Base Capacity (vph) 1972 1583 1048 1786 1999
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.18 0.31 0.53 0.29 0.22

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 314 0 433 490 454 0 0 365 37
Future Volume (veh/h) 0 0 0 314 0 433 490 454 0 0 365 37
Number 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1845 0 1863 1810 1845 0 0 1840 1900
Adj Flow Rate, veh/h 361 0 0 557 516 0 0 401 0
Adj No. of Lanes 2 0 1 1 1 0 0 2 0
Peak Hour Factor 0.87 0.87 0.87 0.88 0.88 0.88 0.91 0.91 0.91
Percent Heavy Veh, % 3 0 2 5 3 0 0 3 3
Cap, veh/h 665 0 309 741 1039 0 0 795 0
Arrive On Green 0.20 0.00 0.00 0.28 0.56 0.00 0.00 0.23 0.00
Sat Flow, veh/h 3408 0 1583 1723 1845 0 0 3679 0
Grp Volume(v), veh/h 361 0 0 557 516 0 0 401 0
Grp Sat Flow(s),veh/h/ln 1704 0 1583 1723 1845 0 0 1748 0
Q Serve(g_s), s 4.7 0.0 0.0 10.8 8.4 0.0 0.0 5.0 0.0
Cycle Q Clear(g_c), s 4.7 0.0 0.0 10.8 8.4 0.0 0.0 5.0 0.0
Prop In Lane 1.00 1.00 1.00 0.00 0.00 0.00
Lane Grp Cap(c), veh/h 665 0 309 741 1039 0 0 795 0
V/C Ratio(X) 0.54 0.00 0.00 0.75 0.50 0.00 0.00 0.50 0.00
Avail Cap(c_a), veh/h 2398 0 1114 1479 2708 0 0 2460 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 18.0 0.0 0.0 8.8 6.6 0.0 0.0 16.8 0.0
Incr Delay (d2), s/veh 1.5 0.0 0.0 0.6 0.1 0.0 0.0 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.3 0.0 0.0 5.1 4.2 0.0 0.0 2.4 0.0
LnGrp Delay(d),s/veh 19.5 0.0 0.0 9.3 6.7 0.0 0.0 17.0 0.0
LnGrp LOS B A A B
Approach Vol, veh/h 361 1073 401
Approach Delay, s/veh 19.5 8.1 17.0
Approach LOS B A B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 16.7 17.3 15.7 34.0
Change Period (Y+Rc), s 3.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 35.0 35.0 35.0 73.0
Max Q Clear Time (g_c+I1), s 12.8 7.0 6.7 10.4
Green Ext Time (p_c), s 0.9 4.3 3.0 4.5

Intersection Summary
HCM 2010 Ctrl Delay 12.3
HCM 2010 LOS B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 16 0 604 0 0 0 0 928 347 125 554 0
Future Volume (vph) 16 0 604 0 0 0 0 928 347 125 554 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 1.00
Frt 0.850 0.959
Flt Protected 0.950 0.991
Satd. Flow (prot) 1805 0 1568 0 0 0 0 3370 0 0 3514 0
Flt Permitted 0.950 0.991
Satd. Flow (perm) 1805 0 1568 0 0 0 0 3370 0 0 3514 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 279 321 324 870
Travel Time (s) 6.3 7.3 7.4 19.8
Peak Hour Factor 0.81 0.81 0.81 0.25 0.25 0.25 0.93 0.93 0.93 0.87 0.87 0.87
Heavy Vehicles (%) 0% 0% 3% 0% 0% 0% 0% 3% 2% 1% 2% 0%
Shared Lane Traffic (%)
Sign Control Stop Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
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Intersection
Int Delay, s/veh 24.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 16 0 604 0 0 0 0 928 347 125 554 0
Future Vol, veh/h 16 0 604 0 0 0 0 928 347 125 554 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - Yield - - None - - None - - None
Storage Length 0 - 0 - - - - - - - - -
Veh in Median Storage, # - 0 - - 16979 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 81 81 81 25 25 25 93 93 93 87 87 87
Heavy Vehicles, % 0 0 3 0 0 0 0 3 2 1 2 0
Mvmt Flow 20 0 746 0 0 0 0 998 373 144 637 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1423 - 318 - 0 0 1371 0 0
          Stage 1 924 - - - - - - - -
          Stage 2 499 - - - - - - - -
Critical Hdwy 6.8 - 6.96 - - - 4.12 - -
Critical Hdwy Stg 1 5.8 - - - - - - - -
Critical Hdwy Stg 2 5.8 - - - - - - - -
Follow-up Hdwy 3.5 - 3.33 - - - 2.21 - -
Pot Cap-1 Maneuver 129 0 ~ 675 0 - - 502 - 0
          Stage 1 352 0 - 0 - - - - 0
          Stage 2 581 0 - 0 - - - - 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver 72 0 ~ 675 - - - 502 - -
Mov Cap-2 Maneuver 72 0 - - - - - - -
          Stage 1 196 0 - - - - - - -
          Stage 2 581 0 - - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 90 0 4.6
HCM LOS F
 

Minor Lane/Major Mvmt NBT NBR EBLn1 EBLn2 SBL SBT
Capacity (veh/h) - - 72 675 502 -
HCM Lane V/C Ratio - - 0.274 1.105 0.286 -
HCM Control Delay (s) - - 72.9 90.5 15 2.3
HCM Lane LOS - - F F C A
HCM 95th %tile Q(veh) - - 1 21.7 1.2 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 5 36 36 851 366 5
Future Volume (vph) 5 36 36 851 366 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 11 11 12 12 12 12
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.998
Flt Protected 0.950 0.950
Satd. Flow (prot) 1745 1561 1805 1900 1896 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1745 1561 1805 1900 1896 0
Link Speed (mph) 30 30 30
Link Distance (ft) 352 436 370
Travel Time (s) 8.0 9.9 8.4
Peak Hour Factor 0.94 0.94 0.88 0.88 0.91 0.91
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Shared Lane Traffic (%)
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
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Intersection
Int Delay, s/veh 0.6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 36 36 851 366 5
Future Vol, veh/h 5 36 36 851 366 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 0 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 88 88 91 91
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 5 38 41 967 402 5
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1454 405 408 0 - 0
          Stage 1 405 - - - - -
          Stage 2 1049 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 145 650 1162 - - -
          Stage 1 678 - - - - -
          Stage 2 340 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 140 650 1162 - - -
Mov Cap-2 Maneuver 140 - - - - -
          Stage 1 678 - - - - -
          Stage 2 328 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 13.4 0.3 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 1162 - 140 650 - -
HCM Lane V/C Ratio 0.035 - 0.038 0.059 - -
HCM Control Delay (s) 8.2 - 31.7 10.9 - -
HCM Lane LOS A - D B - -
HCM 95th %tile Q(veh) 0.1 - 0.1 0.2 - -
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 378 0 183 523 329 0 0 723 42
Future Volume (vph) 0 0 0 378 0 183 523 329 0 0 723 42
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 0 0 0 0 220
Storage Lanes 0 0 2 1 1 0 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95
Ped Bike Factor 1.00
Frt 0.850 0.992
Flt Protected 0.950 0.950
Satd. Flow (prot) 0 0 0 3467 0 1615 1752 1900 0 0 3543 0
Flt Permitted 0.950 0.166
Satd. Flow (perm) 0 0 0 3467 0 1615 306 1900 0 0 3543 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 195 8
Link Speed (mph) 30 30 30 30
Link Distance (ft) 300 300 870 436
Travel Time (s) 6.8 6.8 19.8 9.9
Confl. Peds. (#/hr) 11 11
Confl. Bikes (#/hr) 2 4
Peak Hour Factor 0.25 0.25 0.25 0.94 0.94 0.94 0.87 0.87 0.87 0.94 0.94 0.94
Heavy Vehicles (%) 0% 0% 0% 1% 0% 0% 3% 0% 0% 0% 1% 0%
Shared Lane Traffic (%)
Turn Type Prot Free pm+pt NA NA
Protected Phases 4 1 6 2
Permitted Phases Free 6
Detector Phase 4 1 6 2
Switch Phase
Minimum Initial (s) 6.0 6.0 10.0 10.0
Minimum Split (s) 12.0 9.0 16.0 16.0
Total Split (s) 21.0 28.0 64.0 36.0
Total Split (%) 24.7% 32.9% 75.3% 42.4%
Maximum Green (s) 15.0 25.0 58.0 30.0
Yellow Time (s) 3.0 3.0 3.0 3.0
All-Red Time (s) 3.0 0.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 3.0 6.0 6.0
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 5.0 2.0 2.0 2.0
Recall Mode None None Min Min

Intersection Summary
Area Type: Other
Cycle Length: 85
Actuated Cycle Length: 73.6
Natural Cycle: 60
Control Type: Actuated-Uncoordinated



Lanes, Volumes, Timings 2024 No Build Conditions (with Existing Timings)
1: Cedar Street (Route 85) & I-495 Northbound On-ramps/I-495 Northbound OfframpsWeekday Evening

TIA Response to Comments (RTC) Synchro 9 Report
Page 2
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Queues 2024 No Build Conditions (with Existing Timings)
1: Cedar Street (Route 85) & I-495 Northbound On-ramps/I-495 Northbound OfframpsWeekday Evening

TIA Response to Comments (RTC) Synchro 9 Report
Page 3

Lane Group WBL WBR NBL NBT SBT
Lane Group Flow (vph) 402 195 601 378 814
v/c Ratio 0.61 0.12 0.93 0.31 0.76
Control Delay 33.4 0.2 40.8 6.5 28.7
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 33.4 0.2 40.8 6.5 28.7
Queue Length 50th (ft) 93 0 206 69 187
Queue Length 95th (ft) 151 0 #409 102 249
Internal Link Dist (ft) 790 356
Turn Bay Length (ft)
Base Capacity (vph) 725 1615 713 1508 1488
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.55 0.12 0.84 0.25 0.55

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 378 0 183 523 329 0 0 723 42
Future Volume (veh/h) 0 0 0 378 0 183 523 329 0 0 723 42
Number 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1881 0 1900 1845 1900 0 0 1882 1900
Adj Flow Rate, veh/h 402 0 0 601 378 0 0 769 0
Adj No. of Lanes 2 0 1 1 1 0 0 2 0
Peak Hour Factor 0.94 0.94 0.94 0.87 0.87 0.87 0.94 0.94 0.94
Percent Heavy Veh, % 1 0 0 3 0 0 0 1 1
Cap, veh/h 595 0 277 660 1178 0 0 1114 0
Arrive On Green 0.17 0.00 0.00 0.26 0.62 0.00 0.00 0.31 0.00
Sat Flow, veh/h 3476 0 1615 1757 1900 0 0 3764 0
Grp Volume(v), veh/h 402 0 0 601 378 0 0 769 0
Grp Sat Flow(s),veh/h/ln 1738 0 1615 1757 1900 0 0 1788 0
Q Serve(g_s), s 6.2 0.0 0.0 11.9 5.4 0.0 0.0 10.8 0.0
Cycle Q Clear(g_c), s 6.2 0.0 0.0 11.9 5.4 0.0 0.0 10.8 0.0
Prop In Lane 1.00 1.00 1.00 0.00 0.00 0.00
Lane Grp Cap(c), veh/h 595 0 277 660 1178 0 0 1114 0
V/C Ratio(X) 0.68 0.00 0.00 0.91 0.32 0.00 0.00 0.69 0.00
Avail Cap(c_a), veh/h 907 0 421 974 1917 0 0 1866 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 22.3 0.0 0.0 9.8 5.2 0.0 0.0 17.4 0.0
Incr Delay (d2), s/veh 2.8 0.0 0.0 7.0 0.1 0.0 0.0 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.2 0.0 0.0 7.0 2.9 0.0 0.0 5.4 0.0
LnGrp Delay(d),s/veh 25.2 0.0 0.0 16.8 5.2 0.0 0.0 17.6 0.0
LnGrp LOS C B A B
Approach Vol, veh/h 402 979 769
Approach Delay, s/veh 25.2 12.3 17.6
Approach LOS C B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 17.7 23.9 15.8 41.6
Change Period (Y+Rc), s 3.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 25.0 30.0 15.0 58.0
Max Q Clear Time (g_c+I1), s 13.9 12.8 8.2 7.4
Green Ext Time (p_c), s 0.9 5.1 1.6 6.1

Intersection Summary
HCM 2010 Ctrl Delay 16.6
HCM 2010 LOS B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 23 0 639 0 0 0 0 830 366 268 833 0
Future Volume (vph) 23 0 639 0 0 0 0 830 366 268 833 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 1.00
Frt 0.850 0.954
Flt Protected 0.950 0.988
Satd. Flow (prot) 1805 0 1583 0 0 0 0 3376 0 0 3514 0
Flt Permitted 0.950 0.988
Satd. Flow (perm) 1805 0 1583 0 0 0 0 3376 0 0 3514 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 289 302 324 870
Travel Time (s) 6.6 6.9 7.4 19.8
Peak Hour Factor 0.94 0.94 0.94 0.25 0.25 0.25 0.86 0.86 0.86 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 2% 0% 0% 0% 0% 2% 2% 3% 1% 0%
Shared Lane Traffic (%)
Sign Control Stop Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
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Intersection
Int Delay, s/veh 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 23 0 639 0 0 0 0 830 366 268 833 0
Future Vol, veh/h 23 0 639 0 0 0 0 830 366 268 833 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - Yield - - None - - None - - None
Storage Length 0 - 0 - - - - - - - - -
Veh in Median Storage, # - 0 - - 16979 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 94 94 94 25 25 25 86 86 86 92 92 92
Heavy Vehicles, % 0 0 2 0 0 0 0 2 2 3 1 0
Mvmt Flow 24 0 680 0 0 0 0 965 426 291 905 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1971 - 453 - 0 0 1391 0 0
          Stage 1 1488 - - - - - - - -
          Stage 2 483 - - - - - - - -
Critical Hdwy 6.8 - 6.94 - - - 4.16 - -
Critical Hdwy Stg 1 5.8 - - - - - - - -
Critical Hdwy Stg 2 5.8 - - - - - - - -
Follow-up Hdwy 3.5 - 3.32 - - - 2.23 - -
Pot Cap-1 Maneuver 56 0 ~ 554 0 - - 483 - 0
          Stage 1 177 0 - 0 - - - - 0
          Stage 2 592 0 - 0 - - - - 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver 0 0 ~ 554 - - - 483 - -
Mov Cap-2 Maneuver 0 0 - - - - - - -
          Stage 1 0 0 - - - - - - -
          Stage 2 592 0 - - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 0 10.9
HCM LOS -
 

Minor Lane/Major Mvmt NBT NBR EBLn1 EBLn2 SBL SBT
Capacity (veh/h) - - - 554 483 -
HCM Lane V/C Ratio - - - 1.227 0.603 -
HCM Control Delay (s) - - - 141.3 23.1 7
HCM Lane LOS - - - F C A
HCM 95th %tile Q(veh) - - - 25.7 3.9 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 5 31 31 481 734 5
Future Volume (vph) 5 31 31 481 734 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 11 11 12 12 12 12
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.999
Flt Protected 0.950 0.950
Satd. Flow (prot) 1745 1561 1805 1900 1898 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1745 1561 1805 1900 1898 0
Link Speed (mph) 30 30 30
Link Distance (ft) 317 436 370
Travel Time (s) 7.2 9.9 8.4
Peak Hour Factor 0.96 0.96 0.87 0.87 0.94 0.94
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Shared Lane Traffic (%)
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
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Intersection
Int Delay, s/veh 0.7

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 31 31 481 734 5
Future Vol, veh/h 5 31 31 481 734 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 0 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 96 96 87 87 94 94
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 5 32 36 553 781 5
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1408 784 786 0 - 0
          Stage 1 784 - - - - -
          Stage 2 624 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 155 396 842 - - -
          Stage 1 453 - - - - -
          Stage 2 538 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 148 396 842 - - -
Mov Cap-2 Maneuver 148 - - - - -
          Stage 1 453 - - - - -
          Stage 2 515 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 17 0.6 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 842 - 148 396 - -
HCM Lane V/C Ratio 0.042 - 0.035 0.082 - -
HCM Control Delay (s) 9.5 - 30.2 14.9 - -
HCM Lane LOS A - D B - -
HCM 95th %tile Q(veh) 0.1 - 0.1 0.3 - -
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 314 0 437 490 472 0 0 414 70
Future Volume (vph) 0 0 0 314 0 437 490 472 0 0 414 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 0 0 0 0 220
Storage Lanes 0 0 2 1 1 0 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95
Ped Bike Factor 1.00
Frt 0.850 0.978
Flt Protected 0.950 0.950
Satd. Flow (prot) 0 0 0 3400 0 1583 1719 1845 0 0 3402 0
Flt Permitted 0.950 0.306
Satd. Flow (perm) 0 0 0 3400 0 1583 554 1845 0 0 3402 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 502 16
Link Speed (mph) 30 30 30 30
Link Distance (ft) 300 300 870 436
Travel Time (s) 6.8 6.8 19.8 9.9
Confl. Peds. (#/hr) 1 2
Confl. Bikes (#/hr) 2 2
Peak Hour Factor 0.25 0.25 0.25 0.87 0.87 0.87 0.88 0.88 0.88 0.91 0.91 0.91
Heavy Vehicles (%) 0% 0% 0% 3% 0% 2% 5% 3% 0% 0% 3% 6%
Shared Lane Traffic (%)
Turn Type Prot Free pm+pt NA NA
Protected Phases 4 1 6 2
Permitted Phases Free 6
Detector Phase 4 1 6 2
Switch Phase
Minimum Initial (s) 6.0 6.0 10.0 10.0
Minimum Split (s) 12.0 9.0 16.0 16.0
Total Split (s) 41.0 38.0 79.0 41.0
Total Split (%) 34.2% 31.7% 65.8% 34.2%
Maximum Green (s) 35.0 35.0 73.0 35.0
Yellow Time (s) 3.0 3.0 3.0 3.0
All-Red Time (s) 3.0 0.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 3.0 6.0 6.0
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 5.0 2.0 2.0 2.0
Recall Mode None None Min Min

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 68.3
Natural Cycle: 45
Control Type: Actuated-Uncoordinated
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Splits and Phases:     1: Cedar Street (Route 85) & I-495 Northbound On-ramps/I-495 Northbound Off-ramps
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Lane Group WBL WBR NBL NBT SBT
Lane Group Flow (vph) 361 502 557 536 532
v/c Ratio 0.46 0.32 0.81 0.50 0.64
Control Delay 26.8 0.5 19.2 10.1 27.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 26.8 0.5 19.2 10.1 27.9
Queue Length 50th (ft) 62 0 105 111 94
Queue Length 95th (ft) 135 0 257 208 200
Internal Link Dist (ft) 790 356
Turn Bay Length (ft)
Base Capacity (vph) 1843 1583 996 1738 1851
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.20 0.32 0.56 0.31 0.29

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 314 0 437 490 472 0 0 414 70
Future Volume (veh/h) 0 0 0 314 0 437 490 472 0 0 414 70
Number 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1845 0 1863 1810 1845 0 0 1837 1900
Adj Flow Rate, veh/h 361 0 0 557 536 0 0 455 0
Adj No. of Lanes 2 0 1 1 1 0 0 2 0
Peak Hour Factor 0.87 0.87 0.87 0.88 0.88 0.88 0.91 0.91 0.91
Percent Heavy Veh, % 3 0 2 5 3 0 0 3 3
Cap, veh/h 657 0 305 724 1057 0 0 855 0
Arrive On Green 0.19 0.00 0.00 0.27 0.57 0.00 0.00 0.24 0.00
Sat Flow, veh/h 3408 0 1583 1723 1845 0 0 3674 0
Grp Volume(v), veh/h 361 0 0 557 536 0 0 455 0
Grp Sat Flow(s),veh/h/ln 1704 0 1583 1723 1845 0 0 1745 0
Q Serve(g_s), s 4.9 0.0 0.0 10.9 9.0 0.0 0.0 5.8 0.0
Cycle Q Clear(g_c), s 4.9 0.0 0.0 10.9 9.0 0.0 0.0 5.8 0.0
Prop In Lane 1.00 1.00 1.00 0.00 0.00 0.00
Lane Grp Cap(c), veh/h 657 0 305 724 1057 0 0 855 0
V/C Ratio(X) 0.55 0.00 0.00 0.77 0.51 0.00 0.00 0.53 0.00
Avail Cap(c_a), veh/h 2329 0 1082 1438 2629 0 0 2385 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 18.7 0.0 0.0 8.9 6.6 0.0 0.0 16.8 0.0
Incr Delay (d2), s/veh 1.5 0.0 0.0 0.7 0.1 0.0 0.0 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.4 0.0 0.0 5.1 4.5 0.0 0.0 2.8 0.0
LnGrp Delay(d),s/veh 20.2 0.0 0.0 9.5 6.7 0.0 0.0 17.0 0.0
LnGrp LOS C A A B
Approach Vol, veh/h 361 1093 455
Approach Delay, s/veh 20.2 8.2 17.0
Approach LOS C A B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 16.8 18.5 15.9 35.3
Change Period (Y+Rc), s 3.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 35.0 35.0 35.0 73.0
Max Q Clear Time (g_c+I1), s 12.9 7.8 6.9 11.0
Green Ext Time (p_c), s 0.9 4.7 3.0 5.0

Intersection Summary
HCM 2010 Ctrl Delay 12.5
HCM 2010 LOS B



Lanes, Volumes, Timings 2024 Build Conditions (with Existing Timings)
2: Cedar Street (Route 85) & I-495 Southbound Off-ramps/I-495 Southbound On-rampsWeekday Morning

TIA Response to Comments (RTC) Synchro 9 Report
Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 24 0 604 0 0 0 0 938 347 141 587 0
Future Volume (vph) 24 0 604 0 0 0 0 938 347 141 587 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 1.00
Frt 0.850 0.960
Flt Protected 0.950 0.990
Satd. Flow (prot) 1805 0 1568 0 0 0 0 3374 0 0 3510 0
Flt Permitted 0.950 0.990
Satd. Flow (perm) 1805 0 1568 0 0 0 0 3374 0 0 3510 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 279 321 324 870
Travel Time (s) 6.3 7.3 7.4 19.8
Peak Hour Factor 0.81 0.81 0.81 0.25 0.25 0.25 0.93 0.93 0.93 0.87 0.87 0.87
Heavy Vehicles (%) 0% 0% 3% 0% 0% 0% 0% 3% 2% 1% 2% 0%
Shared Lane Traffic (%)
Sign Control Stop Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
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Intersection
Int Delay, s/veh 28.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 24 0 604 0 0 0 0 938 347 141 587 0
Future Vol, veh/h 24 0 604 0 0 0 0 938 347 141 587 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - Yield - - None - - None - - None
Storage Length 0 - 0 - - - - - - - - -
Veh in Median Storage, # - 0 - - 16979 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 81 81 81 25 25 25 93 93 93 87 87 87
Heavy Vehicles, % 0 0 3 0 0 0 0 3 2 1 2 0
Mvmt Flow 30 0 746 0 0 0 0 1009 373 162 675 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1503 - 337 - 0 0 1382 0 0
          Stage 1 999 - - - - - - - -
          Stage 2 504 - - - - - - - -
Critical Hdwy 6.8 - 6.96 - - - 4.12 - -
Critical Hdwy Stg 1 5.8 - - - - - - - -
Critical Hdwy Stg 2 5.8 - - - - - - - -
Follow-up Hdwy 3.5 - 3.33 - - - 2.21 - -
Pot Cap-1 Maneuver 114 0 ~ 656 0 - - 497 - 0
          Stage 1 322 0 - 0 - - - - 0
          Stage 2 578 0 - 0 - - - - 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver 55 0 ~ 656 - - - 497 - -
Mov Cap-2 Maneuver 55 0 - - - - - - -
          Stage 1 154 0 - - - - - - -
          Stage 2 578 0 - - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 103.5 0 5.3
HCM LOS F
 

Minor Lane/Major Mvmt NBT NBR EBLn1 EBLn2 SBL SBT
Capacity (veh/h) - - 55 656 497 -
HCM Lane V/C Ratio - - 0.539 1.137 0.326 -
HCM Control Delay (s) - - 129.9 102.5 15.7 2.8
HCM Lane LOS - - F F C A
HCM 95th %tile Q(veh) - - 2.1 23.2 1.4 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 33 118 58 851 366 11
Future Volume (vph) 33 118 58 851 366 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 11 11 12 12 12 12
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.996
Flt Protected 0.950 0.950
Satd. Flow (prot) 1745 1561 1805 1900 1892 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1745 1561 1805 1900 1892 0
Link Speed (mph) 30 30 30
Link Distance (ft) 299 436 370
Travel Time (s) 6.8 9.9 8.4
Peak Hour Factor 0.94 0.94 0.88 0.88 0.91 0.91
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Shared Lane Traffic (%)
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
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Intersection
Int Delay, s/veh 2.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 33 118 58 851 366 11
Future Vol, veh/h 33 118 58 851 366 11
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 0 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 88 88 91 91
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 35 126 66 967 402 12
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1507 408 414 0 - 0
          Stage 1 408 - - - - -
          Stage 2 1099 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 134 648 1156 - - -
          Stage 1 676 - - - - -
          Stage 2 322 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 126 648 1156 - - -
Mov Cap-2 Maneuver 126 - - - - -
          Stage 1 676 - - - - -
          Stage 2 304 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 19 0.5 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 1156 - 126 648 - -
HCM Lane V/C Ratio 0.057 - 0.279 0.194 - -
HCM Control Delay (s) 8.3 - 44.3 11.9 - -
HCM Lane LOS A - E B - -
HCM 95th %tile Q(veh) 0.2 - 1.1 0.7 - -
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 0 0 0 378 0 199 523 400 0 0 749 60
Future Volume (vph) 0 0 0 378 0 199 523 400 0 0 749 60
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 0 0 0 0 220
Storage Lanes 0 0 2 1 1 0 0 1
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 0.97 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95
Ped Bike Factor 1.00
Frt 0.850 0.989
Flt Protected 0.950 0.950
Satd. Flow (prot) 0 0 0 3467 0 1615 1752 1900 0 0 3531 0
Flt Permitted 0.950 0.151
Satd. Flow (perm) 0 0 0 3467 0 1615 279 1900 0 0 3531 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 212 11
Link Speed (mph) 30 30 30 30
Link Distance (ft) 300 300 870 436
Travel Time (s) 6.8 6.8 19.8 9.9
Confl. Peds. (#/hr) 11 11
Confl. Bikes (#/hr) 2 4
Peak Hour Factor 0.25 0.25 0.25 0.94 0.94 0.94 0.87 0.87 0.87 0.94 0.94 0.94
Heavy Vehicles (%) 0% 0% 0% 1% 0% 0% 3% 0% 0% 0% 1% 0%
Shared Lane Traffic (%)
Turn Type Prot Free pm+pt NA NA
Protected Phases 4 1 6 2
Permitted Phases Free 6
Detector Phase 4 1 6 2
Switch Phase
Minimum Initial (s) 6.0 6.0 10.0 10.0
Minimum Split (s) 12.0 9.0 16.0 16.0
Total Split (s) 21.0 28.0 64.0 36.0
Total Split (%) 24.7% 32.9% 75.3% 42.4%
Maximum Green (s) 15.0 25.0 58.0 30.0
Yellow Time (s) 3.0 3.0 3.0 3.0
All-Red Time (s) 3.0 0.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 3.0 6.0 6.0
Lead/Lag Lead Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 5.0 2.0 2.0 2.0
Recall Mode None None Min Min

Intersection Summary
Area Type: Other
Cycle Length: 85
Actuated Cycle Length: 76
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
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Splits and Phases:     1: Cedar Street (Route 85) & I-495 Northbound On-ramps/I-495 Northbound Offramps
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Lane Group WBL WBR NBL NBT SBT
Lane Group Flow (vph) 402 212 601 460 861
v/c Ratio 0.62 0.13 0.94 0.37 0.78
Control Delay 34.7 0.2 42.8 6.9 29.5
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 34.7 0.2 42.8 6.9 29.5
Queue Length 50th (ft) 95 0 219 89 201
Queue Length 95th (ft) 151 0 #422 128 267
Internal Link Dist (ft) 790 356
Turn Bay Length (ft)
Base Capacity (vph) 696 1615 687 1477 1426
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.58 0.13 0.87 0.31 0.60

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 378 0 199 523 400 0 0 749 60
Future Volume (veh/h) 0 0 0 378 0 199 523 400 0 0 749 60
Number 7 4 14 1 6 16 5 2 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1881 0 1900 1845 1900 0 0 1883 1900
Adj Flow Rate, veh/h 402 0 0 601 460 0 0 797 0
Adj No. of Lanes 2 0 1 1 1 0 0 2 0
Peak Hour Factor 0.94 0.94 0.94 0.87 0.87 0.87 0.94 0.94 0.94
Percent Heavy Veh, % 1 0 0 3 0 0 0 1 1
Cap, veh/h 588 0 273 657 1193 0 0 1150 0
Arrive On Green 0.17 0.00 0.00 0.26 0.63 0.00 0.00 0.32 0.00
Sat Flow, veh/h 3476 0 1615 1757 1900 0 0 3765 0
Grp Volume(v), veh/h 402 0 0 601 460 0 0 797 0
Grp Sat Flow(s),veh/h/ln 1738 0 1615 1757 1900 0 0 1788 0
Q Serve(g_s), s 6.4 0.0 0.0 12.3 7.0 0.0 0.0 11.5 0.0
Cycle Q Clear(g_c), s 6.4 0.0 0.0 12.3 7.0 0.0 0.0 11.5 0.0
Prop In Lane 1.00 1.00 1.00 0.00 0.00 0.00
Lane Grp Cap(c), veh/h 588 0 273 657 1193 0 0 1150 0
V/C Ratio(X) 0.68 0.00 0.00 0.92 0.39 0.00 0.00 0.69 0.00
Avail Cap(c_a), veh/h 881 0 409 949 1861 0 0 1813 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 23.1 0.0 0.0 10.4 5.4 0.0 0.0 17.5 0.0
Incr Delay (d2), s/veh 3.0 0.0 0.0 8.0 0.1 0.0 0.0 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.3 0.0 0.0 10.6 3.6 0.0 0.0 5.7 0.0
LnGrp Delay(d),s/veh 26.1 0.0 0.0 18.4 5.5 0.0 0.0 17.8 0.0
LnGrp LOS C B A B
Approach Vol, veh/h 402 1061 797
Approach Delay, s/veh 26.1 12.8 17.8
Approach LOS C B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 18.1 25.0 16.0 43.2
Change Period (Y+Rc), s 3.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 25.0 30.0 15.0 58.0
Max Q Clear Time (g_c+I1), s 14.3 13.5 8.4 9.0
Green Ext Time (p_c), s 0.8 5.5 1.6 6.9

Intersection Summary
HCM 2010 Ctrl Delay 16.9
HCM 2010 LOS B
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 56 0 637 0 0 0 0 868 366 276 851 0
Future Volume (vph) 56 0 637 0 0 0 0 868 366 276 851 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 1.00
Frt 0.850 0.955
Flt Protected 0.950 0.988
Satd. Flow (prot) 1805 0 1583 0 0 0 0 3380 0 0 3514 0
Flt Permitted 0.950 0.988
Satd. Flow (perm) 1805 0 1583 0 0 0 0 3380 0 0 3514 0
Link Speed (mph) 30 30 30 30
Link Distance (ft) 289 302 324 870
Travel Time (s) 6.6 6.9 7.4 19.8
Peak Hour Factor 0.94 0.94 0.94 0.25 0.25 0.25 0.86 0.86 0.86 0.92 0.92 0.92
Heavy Vehicles (%) 0% 0% 2% 0% 0% 0% 0% 2% 2% 3% 1% 0%
Shared Lane Traffic (%)
Sign Control Stop Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized
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Intersection
Int Delay, s/veh 4.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 56 0 637 0 0 0 0 868 366 276 851 0
Future Vol, veh/h 56 0 637 0 0 0 0 868 366 276 851 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - Yield - - None - - None - - None
Storage Length 0 - 0 - - - - - - - - -
Veh in Median Storage, # - 0 - - 16979 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 94 94 94 25 25 25 86 86 86 92 92 92
Heavy Vehicles, % 0 0 2 0 0 0 0 2 2 3 1 0
Mvmt Flow 60 0 678 0 0 0 0 1009 426 300 925 0
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 2030 - 463 - 0 0 1435 0 0
          Stage 1 1525 - - - - - - - -
          Stage 2 505 - - - - - - - -
Critical Hdwy 6.8 - 6.94 - - - 4.16 - -
Critical Hdwy Stg 1 5.8 - - - - - - - -
Critical Hdwy Stg 2 5.8 - - - - - - - -
Follow-up Hdwy 3.5 - 3.32 - - - 2.23 - -
Pot Cap-1 Maneuver ~ 51 0 ~ 546 0 - - 464 - 0
          Stage 1 169 0 - 0 - - - - 0
          Stage 2 577 0 - 0 - - - - 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver 0 0 ~ 546 - - - 464 - -
Mov Cap-2 Maneuver 0 0 - - - - - - -
          Stage 1 0 0 - - - - - - -
          Stage 2 577 0 - - - - - - -
 

Approach EB NB SB
HCM Control Delay, s 0 12.2
HCM LOS -
 

Minor Lane/Major Mvmt NBT NBR EBLn1 EBLn2 SBL SBT
Capacity (veh/h) - - - 546 464 -
HCM Lane V/C Ratio - - - 1.241 0.647 -
HCM Control Delay (s) - - - 147.3 25.9 7.8
HCM Lane LOS - - - F D A
HCM 95th %tile Q(veh) - - - 26.2 4.5 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Lanes, Volumes, Timings 2024 Build Conditions (with Existing Timings)
3: Cedar Street (Route 85) & Deer Street Weekday Evening

TIA Response to Comments (RTC) Synchro 9 Report
Page 7

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Volume (vph) 20 75 118 481 734 27
Future Volume (vph) 20 75 118 481 734 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Width (ft) 11 11 12 12 12 12
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 0.850 0.995
Flt Protected 0.950 0.950
Satd. Flow (prot) 1745 1561 1805 1900 1890 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 1745 1561 1805 1900 1890 0
Link Speed (mph) 30 30 30
Link Distance (ft) 323 436 370
Travel Time (s) 7.3 9.9 8.4
Peak Hour Factor 0.96 0.96 0.91 0.91 0.94 0.94
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0%
Shared Lane Traffic (%)
Sign Control Stop Free Free

Intersection Summary
Area Type: Other
Control Type: Unsignalized



HCM 2010 TWSC 2024 Build Conditions (with Existing Timings)
3: Cedar Street (Route 85) & Deer Street Weekday Evening

TIA Response to Comments (RTC) Synchro 9 Report
Page 8

Intersection
Int Delay, s/veh 2.3

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 20 75 118 481 734 27
Future Vol, veh/h 20 75 118 481 734 27
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 0 0 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 96 96 91 91 94 94
Heavy Vehicles, % 0 0 0 0 0 0
Mvmt Flow 21 78 130 529 781 29
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1583 795 810 0 - 0
          Stage 1 795 - - - - -
          Stage 2 788 - - - - -
Critical Hdwy 6.4 6.2 4.1 - - -
Critical Hdwy Stg 1 5.4 - - - - -
Critical Hdwy Stg 2 5.4 - - - - -
Follow-up Hdwy 3.5 3.3 2.2 - - -
Pot Cap-1 Maneuver 121 391 825 - - -
          Stage 1 448 - - - - -
          Stage 2 452 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 102 391 825 - - -
Mov Cap-2 Maneuver 102 - - - - -
          Stage 1 448 - - - - -
          Stage 2 381 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 23.4 2 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 EBLn2 SBT SBR
Capacity (veh/h) 825 - 102 391 - -
HCM Lane V/C Ratio 0.157 - 0.204 0.2 - -
HCM Control Delay (s) 10.2 - 49.1 16.5 - -
HCM Lane LOS B - E C - -
HCM 95th %tile Q(veh) 0.6 - 0.7 0.7 - -
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NOTES:

1. ALL EXISTING SIGNS WITHIN THE PROJECT LIMITS SHALL BE RETAINED UNLESS INDICATED

OTHERWISE ON THE DRAWINGS.

2. ALL PAVEMENT MARKINGS WITHIN THE LIMITS OF WORK SHALL BE THERMOPLASTIC MATERIALS.

3. THE MINIMUM MOUNTING HEIGHT OF POST-MOUNTED SIGNS, MEASURED VERTICALLY FROM THE

BOTTOM OF THE SIGN TO THE TOP OF CURB OR SIDEWALK, OR THE ELEVATION OF THE NEAR

EDGE OF TRAVEL WAY, SHALL BE 7 FEET UNLESS OTHERWISE SPECIFIED.

4. A MINIMUM OF 3'-0" PATH OF TRAVEL CLEARANCE, EXCLUDING CURB, IS REQUIRED WHEN

PLACING SIGNS.

FOR SIGN SUMMARY: SEE SHEET 12
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3. THE MINIMUM MOUNTING HEIGHT OF POST-MOUNTED SIGNS, MEASURED VERTICALLY FROM THE

BOTTOM OF THE SIGN TO THE TOP OF CURB OR SIDEWALK, OR THE ELEVATION OF THE NEAR
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NOTES:

1. ALL EXISTING SIGNS WITHIN THE PROJECT LIMITS SHALL BE RETAINED UNLESS INDICATED OTHERWISE ON THE DRAWINGS.

2. ALL PAVEMENT MARKINGS WITHIN THE LIMITS OF WORK SHALL BE THERMOPLASTIC MATERIALS.

3. THE MINIMUM MOUNTING HEIGHT OF POST-MOUNTED SIGNS, MEASURED VERTICALLY FROM THE BOTTOM OF THE

SIGN TO THE TOP OF CURB OR SIDEWALK, OR THE ELEVATION OF THE NEAR EDGE OF TRAVEL WAY, SHALL BE

7 FEET UNLESS OTHERWISE SPECIFIED.

4. A MINIMUM OF 3'-0" PATH OF TRAVEL CLEARANCE, EXCLUDING CURB, IS REQUIRED WHEN PLACING SIGNS.

5. SEE 2009 MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES FOR STREETS AND HIGHWAYS FOR TEXT

AND LEGEND DIMENSIONS.
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