
















































































































































































HCM 6th No Build 2040 AM
4: Magnolia Avenue & Trademark Circle 06/17/2020
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Intersection
Int Delay, s/veh 1.4

Movement WBL WBR NBT NBR SBL SBT SWL SWR
Lane Configurations
Traffic Vol, veh/h 17 24 1111 68 44 1194 0 0
Future Vol, veh/h 17 24 1111 68 44 1194 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free Stop Stop
RT Channelized - - - - - None - None
Storage Length 0 - - - 120 - - -
Veh in Median Storage, # 0 - 0 - - 0 16983 -
Grade, % 0 - 0 - - 0 0 -
Peak Hour Factor 45 45 79 79 81 81 92 92
Heavy Vehicles, % 5 5 4 4 6 6 2 2
Mvmt Flow 38 53 1406 86 54 1474 0 0
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 2294 746 0 0 1492 0
          Stage 1 1449 - - - - -
          Stage 2 845 - - - - -
Critical Hdwy 6.9 7 - - 4.22 -
Critical Hdwy Stg 1 5.9 - - - - -
Critical Hdwy Stg 2 5.9 - - - - -
Follow-up Hdwy 3.55 3.35 - - 2.26 -
Pot Cap-1 Maneuver ~ 32 349 - - 427 -
          Stage 1 177 - - - - -
          Stage 2 374 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver ~ 28 349 - - 427 -
Mov Cap-2 Maneuver 116 - - - - -
          Stage 1 177 - - - - -
          Stage 2 327 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 40.3 0 0.5
HCM LOS E
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 190 427 -
HCM Lane V/C Ratio - - 0.48 0.127 -
HCM Control Delay (s) - - 40.3 14.7 -
HCM Lane LOS - - E B -
HCM 95th %tile Q(veh) - - 2.3 0.4 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 191.7

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 55 58 1059 71 80 1185
Future Vol, veh/h 55 58 1059 71 80 1185
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 - - - 90 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 42 42 75 75 92 92
Heavy Vehicles, % 5 5 4 4 6 6
Mvmt Flow 131 138 1412 95 87 1288
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 2278 754 0 0 1507 0
          Stage 1 1460 - - - - -
          Stage 2 818 - - - - -
Critical Hdwy 6.9 7 - - 4.22 -
Critical Hdwy Stg 1 5.9 - - - - -
Critical Hdwy Stg 2 5.9 - - - - -
Follow-up Hdwy 3.55 3.35 - - 2.26 -
Pot Cap-1 Maneuver ~ 32 345 - - 421 -
          Stage 1 175 - - - - -
          Stage 2 387 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver ~ 25 345 - - 421 -
Mov Cap-2 Maneuver ~ 25 - - - - -
          Stage 1 175 - - - - -
          Stage 2 307 - - - - -
 

Approach WB NB SB
HCM Control Delay, s$ 2239.9 0 1
HCM LOS F
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 48 421 -
HCM Lane V/C Ratio - - 5.605 0.207 -
HCM Control Delay (s) - -$ 2239.9 15.8 -
HCM Lane LOS - - F C -
HCM 95th %tile Q(veh) - - 30.9 0.8 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 112 308 64 682 1090 153 53 433 631 99 527 333
Future Volume (veh/h) 112 308 64 682 1090 153 53 433 631 99 527 333
Initial Q (Qb), veh 0 0 0 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 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 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1884 1884 1884 1884 1884 1884 1841 1841 1914 1826 1826 1826
Adj Flow Rate, veh/h 165 453 94 749 1198 168 68 555 809 119 635 401
Peak Hour Factor 0.68 0.68 0.68 0.91 0.91 0.91 0.78 0.78 0.78 0.83 0.83 0.83
Percent Heavy Veh, % 6 6 6 6 6 6 4 4 4 5 5 5
Cap, veh/h 215 1214 542 855 1665 743 105 560 634 165 676 302
Arrive On Green 0.12 0.34 0.34 0.25 0.47 0.47 0.06 0.16 0.15 0.09 0.19 0.19
Sat Flow, veh/h 1794 3579 1596 3480 3579 1596 1753 3497 1622 1739 3469 1547
Grp Volume(v), veh/h 165 453 94 749 1198 168 68 555 809 119 635 401
Grp Sat Flow(s),veh/h/ln 1794 1789 1596 1740 1789 1596 1753 1749 1622 1739 1735 1547
Q Serve(g_s), s 8.9 9.6 4.1 20.7 26.9 6.3 3.8 15.8 14.5 6.6 18.0 19.5
Cycle Q Clear(g_c), s 8.9 9.6 4.1 20.7 26.9 6.3 3.8 15.8 14.5 6.6 18.0 19.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 215 1214 542 855 1665 743 105 560 634 165 676 302
V/C Ratio(X) 0.77 0.37 0.17 0.88 0.72 0.23 0.65 0.99 1.28 0.72 0.94 1.33
Avail Cap(c_a), veh/h 287 1214 542 905 1665 743 280 560 634 278 676 302
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 42.7 25.0 23.2 36.2 21.5 16.0 46.0 41.9 30.5 44.0 39.7 40.3
Incr Delay (d2), s/veh 8.5 0.9 0.7 9.3 2.7 0.7 6.5 35.9 136.2 5.8 21.0 169.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.3 4.0 1.6 9.4 10.8 2.3 1.8 9.3 37.9 3.0 9.3 21.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 51.2 25.9 23.9 45.5 24.2 16.7 52.5 77.8 166.6 49.8 60.7 209.6
LnGrp LOS D C C D C B D E F D E F
Approach Vol, veh/h 712 2115 1432 1155
Approach Delay, s/veh 31.5 31.2 126.8 111.3
Approach LOS C C F F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 28.6 37.9 10.0 23.5 16.0 50.5 13.5 20.0
Change Period (Y+Rc), s 5.0 6.5 5.0 6.5 5.0 6.5 5.0 6.5
Max Green Setting (Gmax), s 25.0 23.5 15.0 13.5 15.0 33.5 15.0 13.5
Max Q Clear Time (g_c+I1), s 22.7 11.6 5.8 21.5 10.9 28.9 8.6 17.8
Green Ext Time (p_c), s 0.9 5.2 0.1 0.0 0.2 4.2 0.2 0.0

Intersection Summary
HCM 6th Ctrl Delay 73.6
HCM 6th LOS E
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 79 23 362 158 35 59 364 1658 85 29 1144 38
Future Volume (veh/h) 79 23 362 158 35 59 364 1658 85 29 1144 38
Initial Q (Qb), veh 0 0 0 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 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 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1811 1811 1811 1870 1870 1870 1841 1841 1841 1811 1811 1811
Adj Flow Rate, veh/h 111 0 531 203 45 76 455 2072 106 36 1412 47
Peak Hour Factor 0.71 0.71 0.71 0.78 0.78 0.78 0.80 0.80 0.80 0.81 0.81 0.81
Percent Heavy Veh, % 6 6 6 2 2 2 4 4 4 6 6 6
Cap, veh/h 147 0 527 282 105 177 544 1558 695 245 1500 50
Arrive On Green 0.09 0.00 0.17 0.08 0.17 0.15 0.16 0.45 0.45 0.14 0.44 0.42
Sat Flow, veh/h 1725 0 3070 3456 625 1055 3401 3497 1560 1725 3398 113
Grp Volume(v), veh/h 111 0 531 203 0 121 455 2072 106 36 714 745
Grp Sat Flow(s),veh/h/ln 1725 0 1535 1728 0 1680 1700 1749 1560 1725 1721 1791
Q Serve(g_s), s 6.9 0.0 13.1 6.3 0.0 7.1 14.3 49.0 2.9 2.0 43.6 43.8
Cycle Q Clear(g_c), s 6.9 0.0 13.1 6.3 0.0 7.1 14.3 49.0 2.9 2.0 43.6 43.8
Prop In Lane 1.00 1.00 1.00 0.63 1.00 1.00 1.00 0.06
Lane Grp Cap(c), veh/h 147 0 527 282 0 283 544 1558 695 245 759 790
V/C Ratio(X) 0.76 0.00 1.01 0.72 0.00 0.43 0.84 1.33 0.15 0.15 0.94 0.94
Avail Cap(c_a), veh/h 220 0 586 346 0 283 649 1558 695 245 759 790
HCM Platoon Ratio 1.00 1.00 1.00 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 1.00 1.00 0.00 1.00 1.00 1.00 1.00 0.88 0.88 0.88
Uniform Delay (d), s/veh 49.2 0.0 21.8 49.3 0.0 41.5 44.8 30.5 7.7 41.3 29.3 29.5
Incr Delay (d2), s/veh 8.0 0.0 38.1 5.6 0.0 1.0 8.1 153.0 0.5 0.2 19.2 19.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.3 0.0 7.4 2.9 0.0 3.1 6.4 51.9 1.6 0.8 20.5 21.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 57.2 0.0 59.8 54.9 0.0 42.5 52.9 183.5 8.1 41.6 48.5 48.5
LnGrp LOS E A F D A D D F A D D D
Approach Vol, veh/h 642 324 2633 1495
Approach Delay, s/veh 59.4 50.2 153.9 48.3
Approach LOS E D F D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 21.1 53.0 13.4 22.5 21.6 52.5 13.0 22.9
Change Period (Y+Rc), s 6.0 * 6 4.5 5.5 4.5 6.0 4.5 5.5
Max Green Setting (Gmax), s 12.5 * 47 13.5 16.5 20.5 39.0 10.5 19.5
Max Q Clear Time (g_c+I1), s 4.0 51.0 8.9 9.1 16.3 45.8 8.3 15.1
Green Ext Time (p_c), s 0.0 0.0 0.2 0.4 0.8 0.0 0.2 2.3

Intersection Summary
HCM 6th Ctrl Delay 104.4
HCM 6th LOS F

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 188 59 1716 124 32 1049
Future Volume (veh/h) 188 59 1716 124 32 1049
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1841 1841 1841 1914 1811 1811
Adj Flow Rate, veh/h 235 74 2258 163 38 1249
Peak Hour Factor 0.80 0.80 0.76 0.76 0.84 0.84
Percent Heavy Veh, % 4 4 4 4 6 6
Cap, veh/h 368 169 2585 1199 56 2793
Arrive On Green 0.11 0.11 0.74 0.74 0.03 0.81
Sat Flow, veh/h 3401 1560 3589 1622 1725 3532
Grp Volume(v), veh/h 235 74 2258 163 38 1249
Grp Sat Flow(s),veh/h/ln1700 1560 1749 1622 1725 1721
Q Serve(g_s), s 6.6 4.4 47.5 2.9 2.2 10.7
Cycle Q Clear(g_c), s 6.6 4.4 47.5 2.9 2.2 10.7
Prop In Lane 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 368 169 2585 1199 56 2793
V/C Ratio(X) 0.64 0.44 0.87 0.14 0.68 0.45
Avail Cap(c_a), veh/h 918 421 2585 1199 86 2793
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.09 0.09 1.00 1.00
Uniform Delay (d), s/veh 42.7 41.7 9.6 3.8 47.8 2.8
Incr Delay (d2), s/veh 1.8 1.8 0.4 0.0 13.2 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln2.9 1.8 11.9 0.7 1.1 1.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 44.6 43.5 10.0 3.8 61.1 3.3
LnGrp LOS D D B A E A
Approach Vol, veh/h 309 2421 1287
Approach Delay, s/veh 44.3 9.6 5.0
Approach LOS D A A

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s7.3 77.9 85.2 14.8
Change Period (Y+Rc), s 4.0 5.5 5.5 5.0
Max Green Setting (Gmax), s5.0 54.5 63.5 26.0
Max Q Clear Time (g_c+I1), s4.2 49.5 12.7 8.6
Green Ext Time (p_c), s 0.0 4.9 30.7 1.2

Intersection Summary
HCM 6th Ctrl Delay 10.8
HCM 6th LOS B
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 103 61 1688 86 24 994
Future Volume (veh/h) 103 61 1688 86 24 994
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1900 1900 1841 1841 1811 1811
Adj Flow Rate, veh/h 118 70 2192 112 29 1198
Peak Hour Factor 0.87 0.87 0.77 0.77 0.83 0.83
Percent Heavy Veh, % 0 0 4 4 6 6
Cap, veh/h 147 87 2446 124 46 2703
Arrive On Green 0.14 0.13 0.72 0.71 0.05 1.00
Sat Flow, veh/h 1038 616 3479 172 1725 3532
Grp Volume(v), veh/h 189 0 1122 1182 29 1198
Grp Sat Flow(s),veh/h/ln1663 0 1749 1810 1725 1721
Q Serve(g_s), s 12.1 0.0 54.7 57.5 1.8 0.0
Cycle Q Clear(g_c), s 12.1 0.0 54.7 57.5 1.8 0.0
Prop In Lane 0.62 0.37 0.09 1.00
Lane Grp Cap(c), veh/h 236 0 1263 1307 46 2703
V/C Ratio(X) 0.80 0.00 0.89 0.90 0.63 0.44
Avail Cap(c_a), veh/h 393 0 1263 1307 125 2703
HCM Platoon Ratio 1.00 1.00 1.00 1.00 2.00 2.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 45.9 0.0 11.8 12.3 51.5 0.0
Incr Delay (d2), s/veh 6.2 0.0 9.6 10.4 13.3 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.4 0.0 18.8 20.7 0.9 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 52.1 0.0 21.4 22.7 64.8 0.5
LnGrp LOS D A C C E A
Approach Vol, veh/h 189 2304 1227
Approach Delay, s/veh 52.1 22.1 2.0
Approach LOS D C A

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s6.9 83.5 19.6 90.4
Change Period (Y+Rc), s 4.0 5.5 5.0 5.5
Max Green Setting (Gmax), s8.0 62.5 25.0 74.5
Max Q Clear Time (g_c+I1), s3.8 59.5 14.1 2.0
Green Ext Time (p_c), s 0.0 3.0 0.5 35.0

Intersection Summary
HCM 6th Ctrl Delay 17.0
HCM 6th LOS B

Notes
User approved volume balancing among the lanes for turning movement.
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Intersection
Int Delay, s/veh 39.3

Movement WBL WBR NBT NBR SBL SBT SWL SWR
Lane Configurations
Traffic Vol, veh/h 49 38 1728 12 14 900 0 0
Future Vol, veh/h 49 38 1728 12 14 900 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free Stop Stop
RT Channelized - - - - - None - None
Storage Length 0 - - - 120 - - -
Veh in Median Storage, # 0 - 0 - - 0 16983 -
Grade, % 0 - 0 - - 0 0 -
Peak Hour Factor 45 45 79 79 81 81 92 92
Heavy Vehicles, % 5 5 4 4 6 6 2 2
Mvmt Flow 109 84 2187 15 17 1111 0 0
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 2785 1101 0 0 2202 0
          Stage 1 2195 - - - - -
          Stage 2 590 - - - - -
Critical Hdwy 6.9 7 - - 4.22 -
Critical Hdwy Stg 1 5.9 - - - - -
Critical Hdwy Stg 2 5.9 - - - - -
Follow-up Hdwy 3.55 3.35 - - 2.26 -
Pot Cap-1 Maneuver ~ 14 202 - - 222 -
          Stage 1 ~ 68 - - - - -
          Stage 2 509 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver ~ 13 202 - - 222 -
Mov Cap-2 Maneuver ~ 57 - - - - -
          Stage 1 ~ 68 - - - - -
          Stage 2 470 - - - - -
 

Approach WB NB SB
HCM Control Delay, s$ 714.8 0 0.3
HCM LOS F
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 83 222 -
HCM Lane V/C Ratio - - 2.329 0.078 -
HCM Control Delay (s) - -$ 714.8 22.6 -
HCM Lane LOS - - F C -
HCM 95th %tile Q(veh) - - 17.9 0.3 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 1006.8

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 68 80 1729 52 61 849
Future Vol, veh/h 68 80 1729 52 61 849
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 - - - 90 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 42 42 75 75 92 92
Heavy Vehicles, % 5 5 4 4 6 6
Mvmt Flow 162 190 2305 69 66 923
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 2934 1187 0 0 2374 0
          Stage 1 2340 - - - - -
          Stage 2 594 - - - - -
Critical Hdwy 6.9 7 - - 4.22 -
Critical Hdwy Stg 1 5.9 - - - - -
Critical Hdwy Stg 2 5.9 - - - - -
Follow-up Hdwy 3.55 3.35 - - 2.26 -
Pot Cap-1 Maneuver ~ 11 ~ 177 - - 190 -
          Stage 1 ~ 56 - - - - -
          Stage 2 506 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver ~ 7 ~ 177 - - 190 -
Mov Cap-2 Maneuver ~ 7 - - - - -
          Stage 1 ~ 56 - - - - -
          Stage 2 330 - - - - -
 

Approach WB NB SB
HCM Control Delay, s$ 10611.2 0 2.3
HCM LOS F
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 15 190 -
HCM Lane V/C Ratio - - 23.492 0.349 -
HCM Control Delay (s) - -$ 10611.2 33.8 -
HCM Lane LOS - - F D -
HCM 95th %tile Q(veh) - - 45.1 1.5 -

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



HCM 6th No Build 2040PM
6: Magnolia Avenue & 6th Street 06/17/2020

KOA Corporation Synchro 10 Report
Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 297 1332 65 455 690 80 35 618 1164 185 388 150
Future Volume (veh/h) 297 1332 65 455 690 80 35 618 1164 185 388 150
Initial Q (Qb), veh 0 0 0 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 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 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1884 1884 1884 1884 1884 1884 1841 1841 1914 1826 1826 1826
Adj Flow Rate, veh/h 437 1959 96 500 758 88 45 792 1492 223 467 181
Peak Hour Factor 0.68 0.68 0.68 0.91 0.91 0.91 0.78 0.78 0.78 0.83 0.83 0.83
Percent Heavy Veh, % 6 6 6 6 6 6 4 4 4 5 5 5
Cap, veh/h 261 1140 508 506 1140 508 75 827 597 268 1206 538
Arrive On Green 0.15 0.32 0.32 0.15 0.32 0.32 0.04 0.24 0.22 0.15 0.35 0.35
Sat Flow, veh/h 1794 3579 1596 3480 3579 1596 1753 3497 1622 1739 3469 1547
Grp Volume(v), veh/h 437 1959 96 500 758 88 45 792 1492 223 467 181
Grp Sat Flow(s),veh/h/ln 1794 1789 1596 1740 1789 1596 1753 1749 1622 1739 1735 1547
Q Serve(g_s), s 16.0 35.0 4.8 15.8 20.1 4.4 2.8 24.6 24.5 13.7 11.2 9.5
Cycle Q Clear(g_c), s 16.0 35.0 4.8 15.8 20.1 4.4 2.8 24.6 24.5 13.7 11.2 9.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 261 1140 508 506 1140 508 75 827 597 268 1206 538
V/C Ratio(X) 1.67 1.72 0.19 0.99 0.67 0.17 0.60 0.96 2.50 0.83 0.39 0.34
Avail Cap(c_a), veh/h 261 1140 508 506 1140 508 335 827 597 332 1206 538
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 47.0 37.5 27.2 46.9 32.4 27.0 51.7 41.5 34.7 45.1 27.1 26.5
Incr Delay (d2), s/veh 319.9 327.2 0.8 36.7 3.1 0.7 7.3 21.6 679.0 13.6 0.2 0.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 30.1 66.2 1.9 9.2 8.8 1.7 1.3 12.6 127.5 6.7 4.4 3.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 366.9 364.7 28.0 83.6 35.5 27.8 59.0 63.1 713.8 58.7 27.3 26.9
LnGrp LOS F F C F D C E E F E C C
Approach Vol, veh/h 2492 1346 2329 871
Approach Delay, s/veh 352.1 52.9 479.9 35.2
Approach LOS F D F D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 20.0 39.0 8.7 42.2 20.0 39.0 21.0 30.0
Change Period (Y+Rc), s 5.0 6.5 5.0 6.5 5.0 6.5 5.0 6.5
Max Green Setting (Gmax), s 15.0 28.5 20.0 23.5 15.0 28.5 20.0 23.5
Max Q Clear Time (g_c+I1), s 17.8 37.0 4.8 13.2 18.0 22.1 15.7 26.6
Green Ext Time (p_c), s 0.0 0.0 0.1 5.4 0.0 4.5 0.3 0.0

Intersection Summary
HCM 6th Ctrl Delay 297.9
HCM 6th LOS F
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 67 41 196 100 12 26 593 1367 56 33 1263 36
Future Volume (veh/h) 67 41 196 100 12 26 593 1367 56 33 1263 36
Initial Q (Qb), veh 0 0 0 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 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 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1826 1826 1826 1870 1870 1870 1856 1841 1841 1811 1811 1811
Adj Flow Rate, veh/h 94 0 315 128 15 33 732 1688 69 41 1559 44
Peak Hour Factor 0.71 0.71 0.71 0.78 0.78 0.78 0.81 0.81 0.81 0.81 0.81 0.81
Percent Heavy Veh, % 5 5 5 2 2 2 3 4 4 6 6 6
Cap, veh/h 125 0 324 189 46 100 805 1971 879 117 2028 57
Arrive On Green 0.07 0.00 0.10 0.05 0.09 0.09 0.23 0.56 0.56 0.07 0.41 0.41
Sat Flow, veh/h 1739 0 3095 3456 520 1144 3428 3497 1560 1725 4943 139
Grp Volume(v), veh/h 94 0 315 128 0 48 732 1688 69 41 1040 563
Grp Sat Flow(s),veh/h/ln 1739 0 1547 1728 0 1664 1714 1749 1560 1725 1648 1786
Q Serve(g_s), s 5.8 0.0 9.0 4.0 0.0 3.0 22.9 44.8 1.3 2.5 29.9 29.9
Cycle Q Clear(g_c), s 5.8 0.0 9.0 4.0 0.0 3.0 22.9 44.8 1.3 2.5 29.9 29.9
Prop In Lane 1.00 1.00 1.00 0.69 1.00 1.00 1.00 0.08
Lane Grp Cap(c), veh/h 125 0 324 189 0 146 805 1971 879 117 1352 733
V/C Ratio(X) 0.75 0.00 0.97 0.68 0.00 0.33 0.91 0.86 0.08 0.35 0.77 0.77
Avail Cap(c_a), veh/h 150 0 352 204 0 146 857 1971 879 118 1352 733
HCM Platoon Ratio 1.00 1.00 1.00 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 1.00 1.00 0.00 1.00 1.00 1.00 1.00 0.94 0.94 0.94
Uniform Delay (d), s/veh 50.1 0.0 32.0 51.0 0.0 47.2 40.9 20.2 3.9 49.0 27.9 27.9
Incr Delay (d2), s/veh 15.8 0.0 39.2 7.8 0.0 1.3 13.1 5.0 0.2 1.7 4.0 7.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.1 0.0 5.1 1.9 0.0 1.3 10.7 17.3 0.8 1.1 11.7 13.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 65.9 0.0 71.2 58.9 0.0 48.5 54.0 25.3 4.1 50.6 31.9 35.1
LnGrp LOS E A E E A D D C A D C D
Approach Vol, veh/h 409 176 2489 1644
Approach Delay, s/veh 70.0 56.0 33.2 33.5
Approach LOS E E C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 13.5 68.0 13.4 15.1 30.3 51.1 11.5 17.0
Change Period (Y+Rc), s 6.0 * 6 5.5 5.5 4.5 6.0 5.5 5.5
Max Green Setting (Gmax), s 7.5 * 62 9.5 9.5 27.5 42.0 6.5 12.5
Max Q Clear Time (g_c+I1), s 4.5 46.8 7.8 5.0 24.9 31.9 6.0 11.0
Green Ext Time (p_c), s 0.0 14.2 0.1 0.1 1.0 9.2 0.0 0.5

Intersection Summary
HCM 6th Ctrl Delay 37.3
HCM 6th LOS D

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 97 21 1237 214 49 1220
Future Volume (veh/h) 97 21 1237 214 49 1220
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1841 1841 1841 1914 1811 1811
Adj Flow Rate, veh/h 123 27 1628 282 58 1452
Peak Hour Factor 0.79 0.79 0.76 0.76 0.84 0.84
Percent Heavy Veh, % 4 4 4 4 6 6
Cap, veh/h 197 91 3044 524 157 4185
Arrive On Green 0.06 0.06 1.00 1.00 0.09 0.85
Sat Flow, veh/h 3401 1560 4479 743 1725 5107
Grp Volume(v), veh/h 123 27 1262 648 58 1452
Grp Sat Flow(s),veh/h/ln1700 1560 1675 1707 1725 1648
Q Serve(g_s), s 3.9 1.8 0.0 0.0 3.5 7.0
Cycle Q Clear(g_c), s 3.9 1.8 0.0 0.0 3.5 7.0
Prop In Lane 1.00 1.00 0.44 1.00
Lane Grp Cap(c), veh/h 197 91 2364 1204 157 4185
V/C Ratio(X) 0.62 0.30 0.53 0.54 0.37 0.35
Avail Cap(c_a), veh/h 835 383 2364 1204 321 4185
HCM Platoon Ratio 1.00 1.00 2.00 2.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.55 0.55 1.00 1.00
Uniform Delay (d), s/veh 50.6 49.7 0.0 0.0 47.0 1.8
Incr Delay (d2), s/veh 3.2 1.8 0.5 1.0 1.4 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln1.7 0.8 0.2 0.3 1.5 0.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 53.8 51.5 0.5 1.0 48.5 2.1
LnGrp LOS D D A A D A
Approach Vol, veh/h 150 1910 1510
Approach Delay, s/veh 53.4 0.6 3.8
Approach LOS D A A

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s15.5 83.1 98.6 11.4
Change Period (Y+Rc), s 5.5 5.5 5.5 5.0
Max Green Setting (Gmax), s20.5 46.5 72.5 27.0
Max Q Clear Time (g_c+I1), s5.5 2.0 9.0 5.9
Green Ext Time (p_c), s 0.1 38.8 40.1 0.6

Intersection Summary
HCM 6th Ctrl Delay 4.2
HCM 6th LOS A
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 109 23 1120 129 56 1187
Future Volume (veh/h) 109 23 1120 129 56 1187
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1900 1900 1841 1841 1811 1811
Adj Flow Rate, veh/h 125 26 1455 168 67 1430
Peak Hour Factor 0.87 0.87 0.77 0.77 0.83 0.83
Percent Heavy Veh, % 0 0 4 4 6 6
Cap, veh/h 151 31 3087 356 144 3980
Arrive On Green 0.11 0.11 0.68 0.68 0.11 1.00
Sat Flow, veh/h 1401 291 4734 527 1725 5107
Grp Volume(v), veh/h 152 0 1067 556 67 1430
Grp Sat Flow(s),veh/h/ln1703 0 1675 1746 1725 1648
Q Serve(g_s), s 10.5 0.0 18.2 18.2 4.4 0.0
Cycle Q Clear(g_c), s 10.5 0.0 18.2 18.2 4.4 0.0
Prop In Lane 0.82 0.17 0.30 1.00
Lane Grp Cap(c), veh/h 183 0 2264 1180 144 3980
V/C Ratio(X) 0.83 0.00 0.47 0.47 0.47 0.36
Avail Cap(c_a), veh/h 412 0 2264 1180 280 3980
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.33 1.33
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 52.5 0.0 9.3 9.3 50.8 0.0
Incr Delay (d2), s/veh 9.2 0.0 0.7 1.4 2.3 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln5.0 0.0 5.9 6.4 1.9 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 61.7 0.0 10.0 10.6 53.2 0.3
LnGrp LOS E A A B D A
Approach Vol, veh/h 152 1623 1497
Approach Delay, s/veh 61.7 10.2 2.6
Approach LOS E B A

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s15.5 86.6 17.9 102.1
Change Period (Y+Rc), s 5.5 5.5 5.0 5.5
Max Green Setting (Gmax), s19.5 55.5 29.0 80.5
Max Q Clear Time (g_c+I1), s6.4 20.2 12.5 2.0
Green Ext Time (p_c), s 0.1 28.6 0.5 44.5

Intersection Summary
HCM 6th Ctrl Delay 9.1
HCM 6th LOS A
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Intersection
Int Delay, s/veh 2.1

Movement WBL WBR NBT NBR SBL SBT SWL SWR
Lane Configurations
Traffic Vol, veh/h 17 24 1111 68 44 1194 0 0
Future Vol, veh/h 17 24 1111 68 44 1194 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free Stop Stop
RT Channelized - - - - - None - None
Storage Length 0 - - - 120 - - -
Veh in Median Storage, # 0 - 0 - - 0 16983 -
Grade, % 0 - 0 - - 0 0 -
Peak Hour Factor 45 45 80 80 81 81 92 92
Heavy Vehicles, % 5 5 4 4 6 6 2 2
Mvmt Flow 38 53 1389 85 54 1474 0 0
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 2277 737 0 0 1474 0
          Stage 1 1432 - - - - -
          Stage 2 845 - - - - -
Critical Hdwy 6.35 7.2 - - 5.42 -
Critical Hdwy Stg 1 6.7 - - - - -
Critical Hdwy Stg 2 5.9 - - - - -
Follow-up Hdwy 3.7 3.95 - - 3.16 -
Pot Cap-1 Maneuver 45 304 - - 221 -
          Stage 1 129 - - - - -
          Stage 2 364 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver ~ 34 304 - - 221 -
Mov Cap-2 Maneuver 93 - - - - -
          Stage 1 129 - - - - -
          Stage 2 275 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 55.6 0 0.9
HCM LOS F
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 157 221 -
HCM Lane V/C Ratio - - 0.58 0.246 -
HCM Control Delay (s) - - 55.6 26.5 -
HCM Lane LOS - - F D -
HCM 95th %tile Q(veh) - - 3 0.9 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Intersection
Int Delay, s/veh 215.3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 55 58 1059 71 80 1185
Future Vol, veh/h 55 58 1059 71 80 1185
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 - - - 90 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 42 42 75 75 84 84
Heavy Vehicles, % 5 5 4 4 6 6
Mvmt Flow 131 138 1412 95 95 1411
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 2356 754 0 0 1507 0
          Stage 1 1460 - - - - -
          Stage 2 896 - - - - -
Critical Hdwy 6.9 7 - - 4.22 -
Critical Hdwy Stg 1 5.9 - - - - -
Critical Hdwy Stg 2 5.9 - - - - -
Follow-up Hdwy 3.55 3.35 - - 2.26 -
Pot Cap-1 Maneuver ~ 29 345 - - 421 -
          Stage 1 175 - - - - -
          Stage 2 352 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver ~ 22 345 - - 421 -
Mov Cap-2 Maneuver ~ 22 - - - - -
          Stage 1 175 - - - - -
          Stage 2 272 - - - - -
 

Approach WB NB SB
HCM Control Delay, s $ 2621 0 1
HCM LOS F
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 42 421 -
HCM Lane V/C Ratio - - 6.406 0.226 -
HCM Control Delay (s) - - $ 2621 16 -
HCM Lane LOS - - F C -
HCM 95th %tile Q(veh) - - 31.6 0.9 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 112 308 64 682 1090 153 53 433 631 99 527 333
Future Volume (veh/h) 112 308 64 682 1090 153 53 433 631 99 527 333
Initial Q (Qb), veh 0 0 0 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 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 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1884 1884 1884 1884 1884 1884 1841 1841 1914 1826 1826 1826
Adj Flow Rate, veh/h 165 453 94 749 1198 168 68 555 809 119 635 401
Peak Hour Factor 0.68 0.68 0.68 0.91 0.91 0.91 0.78 0.78 0.78 0.83 0.83 0.83
Percent Heavy Veh, % 6 6 6 6 6 6 4 4 4 5 5 5
Cap, veh/h 207 1144 510 891 1647 734 101 816 774 158 925 393
Arrive On Green 0.12 0.32 0.32 0.26 0.46 0.46 0.06 0.23 0.22 0.09 0.27 0.25
Sat Flow, veh/h 1794 3579 1596 3480 3579 1596 1753 3497 1622 1739 3469 1547
Grp Volume(v), veh/h 165 453 94 749 1198 168 68 555 809 119 635 401
Grp Sat Flow(s),veh/h/ln 1794 1789 1596 1740 1789 1596 1753 1749 1622 1739 1735 1547
Q Serve(g_s), s 10.8 11.8 5.1 24.5 32.6 7.6 4.6 17.4 26.5 8.0 19.7 30.5
Cycle Q Clear(g_c), s 10.8 11.8 5.1 24.5 32.6 7.6 4.6 17.4 26.5 8.0 19.7 30.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 207 1144 510 891 1647 734 101 816 774 158 925 393
V/C Ratio(X) 0.80 0.40 0.18 0.84 0.73 0.23 0.67 0.68 1.05 0.75 0.69 1.02
Avail Cap(c_a), veh/h 254 1144 510 1247 1647 734 161 816 774 217 925 393
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 51.7 31.8 29.5 42.3 26.3 19.5 55.4 41.9 31.4 53.2 39.5 44.7
Incr Delay (d2), s/veh 13.4 1.0 0.8 3.8 2.9 0.7 7.5 4.5 45.0 9.2 4.1 50.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.5 5.1 2.0 10.6 13.6 2.9 2.2 7.8 30.2 3.8 8.6 16.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 65.1 32.8 30.3 46.1 29.1 20.3 63.0 46.5 76.4 62.4 43.6 95.1
LnGrp LOS E C C D C C E D F E D F
Approach Vol, veh/h 712 2115 1432 1155
Approach Delay, s/veh 40.0 34.4 64.1 63.4
Approach LOS D C E E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 33.7 41.4 9.9 35.0 16.9 58.2 13.9 31.0
Change Period (Y+Rc), s 4.0 5.5 4.0 5.5 4.0 5.5 4.0 5.5
Max Green Setting (Gmax), s 42.0 19.5 10.0 29.5 16.0 45.5 14.0 25.5
Max Q Clear Time (g_c+I1), s 26.5 13.8 6.6 32.5 12.8 34.6 10.0 28.5
Green Ext Time (p_c), s 3.2 2.9 0.0 0.0 0.2 9.4 0.1 0.0

Intersection Summary
HCM 6th Ctrl Delay 49.2
HCM 6th LOS D
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 79 23 362 158 29 59 364 1658 85 29 1144 38
Future Volume (veh/h) 79 23 362 158 29 59 364 1658 85 29 1144 38
Initial Q (Qb), veh 0 0 0 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 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 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1826 1826 1826 1870 1870 1870 1856 1841 1841 1811 1811 1811
Adj Flow Rate, veh/h 111 0 531 203 37 76 449 2047 105 36 1412 47
Peak Hour Factor 0.71 0.71 0.71 0.78 0.78 0.78 0.81 0.81 0.81 0.81 0.81 0.81
Percent Heavy Veh, % 5 5 5 2 2 2 3 4 4 6 6 6
Cap, veh/h 147 0 490 231 78 160 515 1982 884 70 2201 73
Arrive On Green 0.09 0.00 0.16 0.08 0.14 0.13 0.17 0.57 0.57 0.05 0.45 0.43
Sat Flow, veh/h 1547 0 3095 3075 546 1122 3051 3497 1560 1535 4914 164
Grp Volume(v), veh/h 111 0 531 203 0 113 449 2047 105 36 947 512
Grp Sat Flow(s),veh/h/ln 1547 0 1547 1537 0 1668 1525 1749 1560 1535 1648 1782
Q Serve(g_s), s 8.4 0.0 15.6 7.8 0.0 7.5 17.2 68.0 2.0 2.8 26.7 26.7
Cycle Q Clear(g_c), s 8.4 0.0 15.6 7.8 0.0 7.5 17.2 68.0 2.0 2.8 26.7 26.7
Prop In Lane 1.00 1.00 1.00 0.67 1.00 1.00 1.00 0.09
Lane Grp Cap(c), veh/h 147 0 490 231 0 238 515 1982 884 70 1476 798
V/C Ratio(X) 0.76 0.00 1.08 0.88 0.00 0.48 0.87 1.03 0.12 0.51 0.64 0.64
Avail Cap(c_a), veh/h 148 0 490 231 0 238 559 1982 884 90 1476 798
HCM Platoon Ratio 1.00 1.00 1.00 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 1.00 1.00 0.00 1.00 1.00 1.00 1.00 0.94 0.94 0.94
Uniform Delay (d), s/veh 52.9 0.0 34.1 55.0 0.0 47.8 48.6 26.0 3.5 55.9 25.7 25.7
Incr Delay (d2), s/veh 19.4 0.0 65.1 29.9 0.0 1.5 13.4 29.2 0.3 5.3 2.0 3.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.1 0.0 10.3 4.0 0.0 3.2 7.3 32.9 1.3 1.1 10.3 11.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 72.4 0.0 99.3 84.9 0.0 49.3 62.0 55.2 3.8 61.3 27.7 29.4
LnGrp LOS E A F F A D E F A E C C
Approach Vol, veh/h 642 316 2601 1495
Approach Delay, s/veh 94.6 72.2 54.3 29.1
Approach LOS F E D C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.0 72.0 15.9 21.1 25.2 57.8 14.0 23.0
Change Period (Y+Rc), s 6.0 * 6 5.5 5.5 5.5 6.0 5.5 5.5
Max Green Setting (Gmax), s 6.5 * 66 10.5 15.5 21.5 50.0 8.5 17.5
Max Q Clear Time (g_c+I1), s 4.8 70.0 10.4 9.5 19.2 28.7 9.8 17.6
Green Ext Time (p_c), s 0.0 0.0 0.0 0.3 0.5 17.4 0.0 0.0

Intersection Summary
HCM 6th Ctrl Delay 53.1
HCM 6th LOS D

Notes
User approved volume balancing among the lanes for turning movement.
* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 188 59 1716 124 32 1049
Future Volume (veh/h) 188 59 1716 124 32 1049
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1841 1841 1841 1914 1811 1811
Adj Flow Rate, veh/h 238 75 2258 163 38 1249
Peak Hour Factor 0.79 0.79 0.76 0.76 0.84 0.84
Percent Heavy Veh, % 4 4 4 4 6 6
Cap, veh/h 339 175 3628 259 46 4060
Arrive On Green 0.11 0.11 1.00 1.00 0.03 0.82
Sat Flow, veh/h 3026 1560 4953 342 1535 5107
Grp Volume(v), veh/h 238 75 1573 848 38 1249
Grp Sat Flow(s),veh/h/ln1513 1560 1675 1779 1535 1648
Q Serve(g_s), s 9.1 5.4 0.0 0.0 3.0 7.3
Cycle Q Clear(g_c), s 9.1 5.4 0.0 0.0 3.0 7.3
Prop In Lane 1.00 1.00 0.19 1.00
Lane Grp Cap(c), veh/h 339 175 2539 1348 46 4060
V/C Ratio(X) 0.70 0.43 0.62 0.63 0.83 0.31
Avail Cap(c_a), veh/h 782 403 2539 1348 153 4060
HCM Platoon Ratio 1.00 1.00 2.00 2.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.32 0.32 1.00 1.00
Uniform Delay (d), s/veh 51.3 49.7 0.0 0.0 57.9 2.6
Incr Delay (d2), s/veh 2.6 1.7 0.4 0.7 29.4 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln3.6 2.2 0.1 0.3 1.5 1.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 54.0 51.3 0.4 0.7 87.3 2.8
LnGrp LOS D D A A F A
Approach Vol, veh/h 313 2421 1287
Approach Delay, s/veh 53.3 0.5 5.3
Approach LOS D A A

Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s7.6 94.9 102.5 17.5
Change Period (Y+Rc), s 4.0 5.5 5.5 5.0
Max Green Setting (Gmax), s12.0 63.5 79.5 30.0
Max Q Clear Time (g_c+I1), s5.0 2.0 9.3 11.1
Green Ext Time (p_c), s 0.0 58.3 34.6 1.4

Intersection Summary
HCM 6th Ctrl Delay 6.1
HCM 6th LOS A

Notes
User approved pedestrian interval to be less than phase max green.
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HCM 6th Widening 2040 PM
3: Magnolia Avenue & All American Way 06/23/2020

KOA Corporation Synchro 10 Report
Page 3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 103 61 1688 86 24 994
Future Volume (veh/h) 103 61 1688 86 24 994
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1900 1900 1841 1841 1811 1811
Adj Flow Rate, veh/h 118 70 2192 112 29 1198
Peak Hour Factor 0.87 0.87 0.77 0.77 0.83 0.83
Percent Heavy Veh, % 0 0 4 4 6 6
Cap, veh/h 143 85 3600 183 52 3927
Arrive On Green 0.15 0.14 0.74 0.71 0.03 0.79
Sat Flow, veh/h 967 574 5063 249 1535 5107
Grp Volume(v), veh/h 189 0 1496 808 29 1198
Grp Sat Flow(s),veh/h/ln1549 0 1675 1796 1535 1648
Q Serve(g_s), s 14.2 0.0 25.6 26.2 2.2 7.9
Cycle Q Clear(g_c), s 14.2 0.0 25.6 26.2 2.2 7.9
Prop In Lane 0.62 0.37 0.14 1.00
Lane Grp Cap(c), veh/h 228 0 2462 1320 52 3927
V/C Ratio(X) 0.83 0.00 0.61 0.61 0.55 0.31
Avail Cap(c_a), veh/h 336 0 2462 1320 115 3927
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 49.9 0.0 7.6 7.8 57.0 3.4
Incr Delay (d2), s/veh 10.5 0.0 1.1 2.1 8.8 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln6.2 0.0 7.5 8.6 1.0 1.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 60.3 0.0 8.7 9.9 65.9 3.6
LnGrp LOS E A A A E A
Approach Vol, veh/h 189 2304 1227
Approach Delay, s/veh 60.3 9.1 5.0
Approach LOS E A A

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s7.1 91.2 21.7 98.3
Change Period (Y+Rc), s 4.0 5.5 5.0 5.5
Max Green Setting (Gmax), s8.0 72.5 25.0 84.5
Max Q Clear Time (g_c+I1), s4.2 28.2 16.2 9.9
Green Ext Time (p_c), s 0.0 41.9 0.5 33.4

Intersection Summary
HCM 6th Ctrl Delay 10.4
HCM 6th LOS B

Notes
User approved pedestrian interval to be less than phase max green.
User approved volume balancing among the lanes for turning movement.
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HCM 6th Widening 2040 PM
4: Magnolia Avenue & Trademark Circle 06/23/2020

KOA Corporation Synchro 10 Report
Page 4

Intersection
Int Delay, s/veh 66.6

Movement WBL WBR NBT NBR SBL SBT SWL SWR
Lane Configurations
Traffic Vol, veh/h 49 38 1728 12 14 900 0 0
Future Vol, veh/h 49 38 1728 12 14 900 0 0
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free Stop Stop
RT Channelized - - - - - None - None
Storage Length 0 - - - 120 - - -
Veh in Median Storage, # 0 - 0 - - 0 16983 -
Grade, % 0 - 0 - - 0 0 -
Peak Hour Factor 45 45 80 80 81 81 92 92
Heavy Vehicles, % 5 5 4 4 6 6 2 2
Mvmt Flow 109 84 2160 15 17 1111 0 0
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 2758 1088 0 0 2175 0
          Stage 1 2168 - - - - -
          Stage 2 590 - - - - -
Critical Hdwy 6.35 7.2 - - 5.42 -
Critical Hdwy Stg 1 6.7 - - - - -
Critical Hdwy Stg 2 5.9 - - - - -
Follow-up Hdwy 3.7 3.95 - - 3.16 -
Pot Cap-1 Maneuver ~ 23 177 - - 97 -
          Stage 1 ~ 43 - - - - -
          Stage 2 493 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver ~ 19 177 - - 97 -
Mov Cap-2 Maneuver ~ 38 - - - - -
          Stage 1 ~ 43 - - - - -
          Stage 2 407 - - - - -
 

Approach WB NB SB
HCM Control Delay, s$ 1199.3 0 0.8
HCM LOS F
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 58 97 -
HCM Lane V/C Ratio - - 3.333 0.178 -
HCM Control Delay (s) - -$ 1199.3 50 -
HCM Lane LOS - - F E -
HCM 95th %tile Q(veh) - - 20.5 0.6 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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HCM 6th Widening 2040 PM
5: Magnolia Avenue & Leeson Lane 06/23/2020

KOA Corporation Synchro 10 Report
Page 5

Intersection
Int Delay, s/veh 1139.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 68 80 1729 52 61 849
Future Vol, veh/h 68 80 1729 52 61 849
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 - - - 90 -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 42 42 75 75 84 84
Heavy Vehicles, % 5 5 4 4 6 6
Mvmt Flow 162 190 2305 69 73 1011
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 2992 1187 0 0 2374 0
          Stage 1 2340 - - - - -
          Stage 2 652 - - - - -
Critical Hdwy 6.9 7 - - 4.22 -
Critical Hdwy Stg 1 5.9 - - - - -
Critical Hdwy Stg 2 5.9 - - - - -
Follow-up Hdwy 3.55 3.35 - - 2.26 -
Pot Cap-1 Maneuver ~ 10 ~ 177 - - 190 -
          Stage 1 ~ 56 - - - - -
          Stage 2 472 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver ~ 6 ~ 177 - - 190 -
Mov Cap-2 Maneuver ~ 6 - - - - -
          Stage 1 ~ 56 - - - - -
          Stage 2 291 - - - - -
 

Approach WB NB SB
HCM Control Delay, s$ 12310.5 0 2.4
HCM LOS F
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 13 190 -
HCM Lane V/C Ratio - - 27.106 0.382 -
HCM Control Delay (s) - -$ 12310.5 35.2 -
HCM Lane LOS - - F E -
HCM 95th %tile Q(veh) - - 45.3 1.7 -

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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MAGNOLIA AVENUE BRIDE WIDENING FROM EL CAMINO AVENUE 800 FEET EAST OF THE I-15 AND 
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3190 Shelby Street, Bldg C, Ontario, CA 91764 
T: (909) 890-9693 | F: (909) 890-9694 | www.koacorp.com 
MONTEREY PARK ORANGE   ONTARIO   SAN DIEGO   LA QUINTA   CULVER CITY 
 

April 26, 2021 
 
To: 
Ms. Maria “Sole” Aranguiz 
Traffic Forecasting and Analysis 
Caltrans – District 8 
464 W. 4th Street 
San Bernardino, CA 92401 
 
RE: Magnolia Avenue Bridge Widening (From El Camino Avenue to 1,000 feet east of All American 
Way) Traffic Study Report – KOA Engineers, September 2020 
File:  RIV 15 PM 40.324 / STPL-5104(046) 

Subject: Decision document for State Highway System facility analysis 

Purpose 

The purpose of this memorandum is to ensure that the concerns expressed by the California 
Department of Transportation (Caltrans) Office of Traffic Forecasting and Analysis have been 
addressed. On April 8, 2021, KOA discussed with Caltrans the potential impacts of the proposed 
improvements on Magnolia Avenue to the I-15 interchange on/off ramp facilities located in the 
proximity of the project, see figure 1. From these discussions, it was determined a justified action 
to exempt the I-15/Magnolia Avenue on/off ramps from the traffic analysis as a study intersection.  

 

Figure 1: Project site in the City of Corona 
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Background 

The proposed project includes roadw
ay w

idening and reconfiguration of travel lanes across the 
underdeveloped portion of M

agnolia Avenue betw
een El Cam

ino Avenue/D
ow

ns W
ay and 

Tradem
ark Circle. The prim

ary project feature w
ill w

iden the segm
ent of M

agnolia Avenue w
hich 

serves as the Tem
escal Creek Channel bridge, located approxim

ately 0.4 m
iles east of the 

M
agnolia Avenue/I-15 interchange.  The traveled w

ay in the im
m

ediate vicinity of the existing 
bridge is constrained by the lim

ited geom
etrics of the bridge, and thus poses a bottleneck to 

through-travel betw
een El Cam

ino Avenue/D
ow

ns W
ay and Tradem

ark Circle.  In contrast to the 
adjacent portions of M

agnolia Avenue, both w
esterly and easterly of the project lim

its, this 2,000-
foot segm

ent is yet to be fully developed to its ultim
ate design standard. In addition, there are 

high volum
es of prevailing truck traffic turning betw

een M
agnolia Avenue and All Am

erican W
ay, 

located im
m

ediately east of the bridge. As a result of these conditions, the City has experienced 
traffic congestion issues at the bridge w

hich this project seeks to alleviate.  

Betw
een the I-15 interchange and El Cam

ino Avenue, M
agnolia Avenue is fully developed to its 

ultim
ate lane w

idth and is in a free-flow
 condition w

ith no im
pacts to the State H

ighw
ay System

.   

Conclusion 

This project w
ill alleviate traffic at the bottleneck at the Tem

escal Creek Channel bridge, allow
ing 

the corridor to run at a consistent flow
.  In the w

estbound direction on M
agnolia Avenue, traffic 

flow
s approaching the I-15 northbound ram

ps w
ill not be adversely affected by the project since 

the bottleneck is already cleared out in advance at the upstream
/easterly El Cam

ino Avenue signal. 
Therefore, since there is no anticipated travel being induced by the im

proved w
idening, it is 

determ
ined that the I-15/M

agnolia Avenue on/off ram
ps w

ill be exem
pt as a study intersection in 

the project’s traffic study. 

Sincerely, 
     

 M
ing G

uan, P.E.  
Vice President | M

anaging D
irector 
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