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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 20 945 56 23 760 62
Future Volume (veh/h) 20 945 56 23 760 62
Initial Q (Qb), veh 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 1.00 1.00 1.00 1.00
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 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 22 201 61 25 826 67
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 284 253 358 147 1070 1327
Arrive On Green 0.16 0.16 0.28 0.28 0.36 0.71
Sat Flow, veh/h 1781 1585 1261 517 1781 1870
Grp Volume(v), veh/h 22 201 0 86 826 67
Grp Sat Flow(s),veh/h/ln 1781 1585 0 1777 1781 1870
Q Serve(g_s), s 0.7 8.4 0.0 2.5 19.4 0.7
Cycle Q Clear(g_c), s 0.7 8.4 0.0 2.5 19.4 0.7
Prop In Lane 1.00 1.00 0.29 1.00
Lane Grp Cap(c), veh/h 284 253 0 505 1070 1327
V/C Ratio(X) 0.08 0.79 0.00 0.17 0.77 0.05
Avail Cap(c_a), veh/h 1103 981 0 505 1584 1866
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 24.5 27.8 0.0 18.5 7.2 3.0
Incr Delay (d2), s/veh 0.1 5.6 0.0 0.7 1.4 0.0
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 3.4 0.0 1.1 5.5 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d), s/veh 24.7 33.4 0.0 19.2 8.6 3.0
LnGrp LOS C C B A A
Approach Vol, veh/h 223 86 893
Approach Delay, s/veh 32.5 19.2 8.2
Approach LOS C B A
Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 29.2 24.0 53.2 15.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 44.5 19.5 68.5 42.5
Max Q Clear Time (g_c+I1), s 21.4 4.5 2.7 10.4
Green Ext Time (p_c), s 3.3 0.3 0.4 0.7
Intersection Summary
HCM 7th Control Delay, s/veh 13.5
HCM 7th LOS B
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 48 765 69 34 783 41
Future Volume (veh/h) 48 765 69 34 783 41
Initial Q (Qb), veh 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 1.00 1.00 1.00 1.00
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 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 52 0 75 37 851 45
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 89 79 425 210 1146 1466
Arrive On Green 0.05 0.00 0.36 0.36 0.34 0.78
Sat Flow, veh/h 1781 1585 1182 583 1781 1870
Grp Volume(v), veh/h 52 0 0 112 851 45
Grp Sat Flow(s),veh/h/ln 1781 1585 0 1765 1781 1870
Q Serve(g_s), s 1.5 0.0 0.0 2.4 13.0 0.3
Cycle Q Clear(g_c), s 1.5 0.0 0.0 2.4 13.0 0.3
Prop In Lane 1.00 1.00 0.33 1.00
Lane Grp Cap(c), veh/h 89 79 0 634 1146 1466
V/C Ratio(X) 0.58 0.00 0.00 0.18 0.74 0.03
Avail Cap(c_a), veh/h 1395 1242 0 634 1998 2361
HCM Platoon Ratio 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 1.00
Uniform Delay (d), s/veh 25.2 0.0 0.0 11.9 4.1 1.3
Incr Delay (d2), s/veh 5.9 0.0 0.0 0.6 1.0 0.0
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.8 0.0 0.0 0.9 2.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d), s/veh 31.1 0.0 0.0 12.5 5.1 1.3
LnGrp LOS C B A A
Approach Vol, veh/h 52 112 896
Approach Delay, s/veh 31.1 12.5 4.9
Approach LOS C B A
Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 23.0 24.0 47.0 7.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 44.5 19.5 68.5 42.5
Max Q Clear Time (g_c+I1), s 15.0 4.4 2.3 3.5
Green Ext Time (p_c), s 3.5 0.4 0.2 0.1
Intersection Summary
HCM 7th Control Delay, s/veh 7.0
HCM 7th LOS A
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 20 969 56 23 768 62
Future Volume (veh/h) 20 969 56 23 768 62
Initial Q (Qb), veh 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 1.00 1.00 1.00 1.00
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 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 22 227 61 25 835 67
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 313 279 340 139 1060 1309
Arrive On Green 0.18 0.18 0.27 0.27 0.37 0.70
Sat Flow, veh/h 1781 1585 1261 517 1781 1870
Grp Volume(v), veh/h 22 227 0 86 835 67
Grp Sat Flow(s),veh/h/ln 1781 1585 0 1777 1781 1870
Q Serve(g_s), s 0.7 10.0 0.0 2.7 21.4 0.8
Cycle Q Clear(g_c), s 0.7 10.0 0.0 2.7 21.4 0.8
Prop In Lane 1.00 1.00 0.29 1.00
Lane Grp Cap(c), veh/h 313 279 0 479 1060 1309
V/C Ratio(X) 0.07 0.81 0.00 0.18 0.79 0.05
Avail Cap(c_a), veh/h 1046 931 0 479 1500 1771
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 24.9 28.7 0.0 20.3 8.0 3.4
Incr Delay (d2), s/veh 0.1 5.7 0.0 0.8 1.9 0.0
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 4.1 0.0 1.2 6.6 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d), s/veh 25.0 34.4 0.0 21.1 9.9 3.4
LnGrp LOS C C C A A
Approach Vol, veh/h 249 86 902
Approach Delay, s/veh 33.6 21.1 9.4
Approach LOS C C A
Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 31.1 24.0 55.1 17.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 44.5 19.5 68.5 42.5
Max Q Clear Time (g_c+I1), s 23.4 4.7 2.8 12.0
Green Ext Time (p_c), s 3.3 0.3 0.4 0.8
Intersection Summary
HCM 7th Control Delay, s/veh 15.1
HCM 7th LOS B
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 48 780 69 34 805 41
Future Volume (veh/h) 48 780 69 34 805 41
Initial Q (Qb), veh 0 0 0 0 0 0
Lane Width Adj. 1.00 1.00 1.00 1.00 1.00 1.00
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 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 52 18 75 37 875 45
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2
Cap, veh/h 105 94 409 202 1147 1461
Arrive On Green 0.06 0.06 0.35 0.35 0.36 0.78
Sat Flow, veh/h 1781 1585 1182 583 1781 1870
Grp Volume(v), veh/h 52 18 0 112 875 45
Grp Sat Flow(s),veh/h/ln 1781 1585 0 1765 1781 1870
Q Serve(g_s), s 1.6 0.6 0.0 2.5 14.3 0.3
Cycle Q Clear(g_c), s 1.6 0.6 0.0 2.5 14.3 0.3
Prop In Lane 1.00 1.00 0.33 1.00
Lane Grp Cap(c), veh/h 105 94 0 611 1147 1461
V/C Ratio(X) 0.49 0.19 0.00 0.18 0.76 0.03
Avail Cap(c_a), veh/h 1344 1196 0 611 1922 2274
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 25.7 25.2 0.0 12.9 4.4 1.4
Incr Delay (d2), s/veh 3.6 1.0 0.0 0.7 1.1 0.0
Initial Q Delay(d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.7 0.2 0.0 1.0 2.4 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d), s/veh 29.2 26.2 0.0 13.5 5.5 1.4
LnGrp LOS C C B A A
Approach Vol, veh/h 70 112 920
Approach Delay, s/veh 28.5 13.5 5.3
Approach LOS C B A
Timer - Assigned Phs 1 2 6 8
Phs Duration (G+Y+Rc), s 24.5 24.0 48.5 7.8
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 44.5 19.5 68.5 42.5
Max Q Clear Time (g_c+I1), s 16.3 4.5 2.3 3.6
Green Ext Time (p_c), s 3.7 0.4 0.2 0.2
Intersection Summary
HCM 7th Control Delay, s/veh 7.6
HCM 7th LOS A
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APPENDIX G 

TURN LANE NEED AND LENGTH DETERMINATION 

 

a. Right Turn Lanes 
The potential need for right-turn lanes at the site access connections shall be 

Driveway Handbook (March 2005).  These guidelines are essentially based on 
roadway speed and type. 

b. Left Turn Lanes 
The need for left-turn lanes is typically evaluated based on research documented in 
National Cooperative Highway Research Program (NCHRP) Report 279 Intersection 
Channelization Design Guide.  The curves included in this report are included below. 

c. Deceleration and Storage Lengths 
1) Design Standards. 
2) Storage Length shall be based on 95th percentile queue estimates provided by 

the software used in the level of service computation. 
3) The provision of deceleration and storage lengths may be modified or waived 

due to site specific constraints, the implementation will not be feasible or 
practical. 
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