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Prepared for WKE, Inc. Engineers and Planners 
             Traffic Study for SR-57/SR-60 Grand Avenue Confluence 

Appendix C 
Intersection Level of Service Worksheets 































































































































































HCM Signalized Intersection Capacity Analysis 2037 AM Alt 3
1: Grand Crossing & Grand 12/2/2011

Synchro 6 Report
Katz, Okitsu & Associates Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 0.95 0.91 0.95 0.95 0.95 0.76 0.97 0.86 1.00 1.00 0.81 1.00
Frt 1.00 0.98 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 0.96 1.00 0.95 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1715 1618 1534 1805 1768 3682 3502 6536 1615 1805 7695 1615
Flt Permitted 0.95 0.96 1.00 0.95 0.98 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1715 1618 1534 1805 1768 3682 3502 6536 1615 1805 7695 1615
Volume (vph) 100 0 90 610 250 1150 200 2750 390 110 1835 190
Peak-hour factor, PHF 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj. Flow (vph) 100 0 90 610 250 1150 200 2750 390 110 1835 190
RTOR Reduction (vph) 0 6 74 0 0 52 0 0 186 0 0 84
Lane Group Flow (vph) 50 54 6 430 430 1098 200 2750 204 110 1835 106
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Turn Type Split Perm Split pm+ov Prot Perm Prot Perm
Protected Phases 4 4 8 8 1 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 8.8 8.8 8.8 35.7 35.7 46.2 11.7 60.7 60.7 10.5 59.5 59.5
Effective Green, g (s) 10.3 10.3 10.3 37.2 37.2 49.2 13.2 62.2 62.2 12.0 61.0 61.0
Actuated g/C Ratio 0.08 0.08 0.08 0.28 0.28 0.37 0.10 0.47 0.47 0.09 0.46 0.46
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 132 125 118 502 492 1438 346 3041 751 162 3511 737
v/s Ratio Prot 0.03 c0.03 0.24 c0.24 c0.07 0.06 c0.42 0.06 0.24
v/s Ratio Perm 0.00 0.23 0.13 0.07
v/c Ratio 0.38 0.44 0.05 0.86 0.87 0.76 0.58 0.90 0.27 0.68 0.52 0.14
Uniform Delay, d1 58.7 58.9 57.2 45.7 46.0 37.1 57.6 33.0 21.9 59.0 26.0 21.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 2.4 0.2 13.5 15.7 2.5 2.3 4.3 0.2 10.8 0.1 0.1
Delay (s) 60.5 61.3 57.4 59.2 61.7 39.6 59.9 37.3 22.1 69.7 26.1 21.2
Level of Service E E E E E D E D C E C C
Approach Delay (s) 59.4 48.5 36.9 27.9
Approach LOS E D D C

Intersection Summary
HCM Average Control Delay 38.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 133.7 Sum of lost time (s) 6.0
Intersection Capacity Utilization 86.4% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



Queues 2037 AM Alt 3
1: Grand Crossing & Grand 12/2/2011

Synchro 6 Report
Katz, Okitsu & Associates Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Adj. Flow (vph) 100 0 90 610 250 1150 200 2750 390 110 1835 190
Lane Group Flow (vph) 50 60 80 430 430 1150 200 2750 390 110 1835 190
v/c Ratio 0.38 0.46 0.42 0.86 0.88 0.77 0.58 0.90 0.42 0.68 0.52 0.23
Control Delay 68.7 66.4 19.1 63.0 65.5 37.0 65.8 39.2 5.2 81.9 27.6 6.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.7 66.4 19.1 63.0 65.5 37.0 65.8 39.2 5.2 81.9 27.6 6.8
Queue Length 50th (ft) 46 51 0 377 380 359 90 680 22 98 302 19
Queue Length 95th (ft) 92 106 55 #525 #552 433 133 743 90 #188 338 68
Internal Link Dist (ft) 848 623 547 251
Turn Bay Length (ft) 200 200 500 270 150 360 220 180
Base Capacity (vph) 152 149 209 548 536 1470 372 3040 937 163 3511 820
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.33 0.40 0.38 0.78 0.80 0.78 0.54 0.90 0.42 0.67 0.52 0.23

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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HCM Signalized Intersection Capacity Analysis 2037 PM Alt 3
3: Golden Springs & Grand 12/2/2011

Synchro 6 Report
Katz, Okitsu & Associates Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 2100 2100 1900 2100 2100 2100 2100 2100 2100 2100 2100 1900
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor *0.97 0.95 0.88 *0.97 0.95 1.00 *0.97 0.91 *0.97 0.91 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3794 3912 2787 3794 3912 1750 3794 5557 3794 5621 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3794 3912 2787 3794 3912 1750 3794 5557 3794 5621 1583
Volume (vph) 850 940 720 120 630 360 380 1350 110 570 1290 420
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 895 989 758 126 663 379 400 1421 116 600 1358 442
RTOR Reduction (vph) 0 0 28 0 0 175 0 6 0 0 0 17
Lane Group Flow (vph) 895 989 730 126 663 204 400 1531 0 600 1358 425
Turn Type Prot pm+ov Prot Perm Prot Prot pm+ov
Protected Phases 7 4 5 3 8 5 2 1 6 7
Permitted Phases 4 8 6
Actuated Green, G (s) 29.6 50.3 66.6 9.3 30.0 30.0 16.3 38.1 19.5 41.3 70.9
Effective Green, g (s) 31.1 51.8 69.6 10.8 31.5 31.5 17.8 39.6 21.0 42.8 73.9
Actuated g/C Ratio 0.23 0.38 0.51 0.08 0.23 0.23 0.13 0.29 0.16 0.32 0.55
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 873 1499 1497 303 911 408 500 1628 589 1779 900
v/s Ratio Prot c0.24 0.25 0.06 0.03 c0.17 0.11 c0.28 c0.16 0.24 0.11
v/s Ratio Perm 0.20 0.12 0.16
v/c Ratio 1.03 0.66 0.49 0.42 0.73 0.50 0.80 0.94 1.02 0.76 0.47
Uniform Delay, d1 52.0 34.4 21.2 59.2 47.9 45.0 57.0 46.6 57.1 41.6 18.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 37.0 1.1 0.3 0.9 2.9 1.0 8.9 11.1 41.9 2.0 0.4
Delay (s) 89.1 35.5 21.5 60.1 50.8 46.0 65.9 57.8 99.0 43.6 19.1
Level of Service F D C E D D E E F D B
Approach Delay (s) 49.6 50.3 59.4 53.0
Approach LOS D D E D

Intersection Summary
HCM Average Control Delay 53.0 HCM Level of Service D
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 135.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 91.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Queues 2037 PM Alt 3
3: Golden Springs & Grand 12/2/2011

Synchro 6 Report
Katz, Okitsu & Associates Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Adj. Flow (vph) 895 989 758 126 663 379 400 1421 116 600 1358 442
Lane Group Flow (vph) 895 989 758 126 663 379 400 1537 0 600 1358 442
v/c Ratio 1.03 0.66 0.50 0.42 0.73 0.65 0.80 0.94 1.02 0.76 0.48
Control Delay 88.2 36.9 19.3 64.5 52.7 23.2 70.3 58.7 97.1 45.7 18.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 88.2 36.9 19.3 64.5 52.7 23.2 70.3 58.7 97.1 45.7 18.8
Queue Length 50th (ft) ~427 376 213 54 284 118 176 477 ~278 391 200
Queue Length 95th (ft) #626 451 273 93 351 228 #275 #653 #450 500 341
Internal Link Dist (ft) 746 505 458 641
Turn Bay Length (ft) 400 250 145 135 380 380
Base Capacity (vph) 872 1646 1512 334 1120 664 505 1634 591 1780 916
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 1.03 0.60 0.50 0.38 0.59 0.57 0.79 0.94 1.02 0.76 0.48

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



 

Prepared for WKE, Inc. Engineers and Planners 
             Traffic Study for SR-57/SR-60 Grand Avenue Confluence 

Appendix D 
Freeway Microsimulation Worksheets  



Link # 16 22 147 164 165 3 141 4 143 5 11 12
Type BF BF M/D BF BF WS WS WS WS BF BF BF
Speed 45 19 9 13 13 17 34 36 51 62 61 62
Density 37 81 123 109 106 83 52 45 25 15 13 18

Link # 163 9 10 150 1 2 146 148 134 15 57
Type BF WS BF BF WS WS WS WS WS BF BF
Speed 60 57 60 56 19 18 24 36 53 61 62
Density 25 21 19 26 76 83 58 46 27 23 18

BF Basic Freeway
WS Weaving Section
M/D Merge/Diverge

SR 60 East Bound

SR 60 West Bound

2017 Alt 1 AM



13 67 123 145 152 130 3 141 4 69 143 23 6 66
BF BF BF M/D BF BF WS WS WS WS WS BF BF BF
10 10 13 12 14 15 17 34 36 39 51 60 60 61
125 106 113 92 108 101 83 52 45 38 25 36 22 26

170 7 132 27 1 2 146 148 134 14 122
BF BF BF BF WS WS WS WS WS BF BF
62 51 27 12 19 18 24 36 53 62 59
17 21 36 120 76 83 58 46 27 22 19

SR 57 South Bound

SR 57 North Bound

2017 Alt 1 AM



Link # 8 22 153 154 155 156 157 158 159 160 161 162 163 9 10 150 1 2 146 148 134 15 57
Type BF M/D BF M/D BF M/D BF M/D BF M/D BF M/D BF WS BF BF WS WS WS WS WS BF BF
Speed 9 7 9 9 10 9 10 11 13 17 27 23 40 59 59 58 13 11 12 27 55 61 61
Density 138 146 136 121 136 113 134 99 107 63 51 50 34 20 19 24 106 129 112 60 25 24 23

Link # 16 147 164 3 141 4 143 5 11 12
Type BF M/D BF WS WS WS WS BF BF BF
Speed 60 59 59 25 25 60 61 61 59 60
Density 28 21 27 61 70 25 24 21 17 26

BF Basic Freeway
WS Weaving Section
M/D Merge/Diverge

SR 60 West Bound

SR 60 East Bound

2017 Alt 1 PM



67 167 165 168 166 171 7 132 27 1 2 146 148 134 14 122
BF M/D BF M/D BF BF BF BF BF WS WS WS WS WS BF BF
36 32 22 11 7 6 8 11 10 13 11 12 27 55 62 62
69 69 98 99 132 137 94 65 122 106 129 112 60 25 20 16

13 123 145 152 130 3 141 4 143 23 6 66
BF BF M/D BF BF WS WS WS WS BF BF BF
9 11 12 12 13 25 25 60 61 60 61 60

138 130 93 128 116 61 70 25 24 31 19 25

SR 57 South Bound

SR 57 North Bound

2017 Alt 1 PM



Link # 16 22 147 164 165 3 141 4 143 5 11 12
Type BF BF M/D BF BF WS WS WS WS BF BF BF
Speed 13 12 7 11 11 14 27 60 61 62 61 61
Density 110 108 137 115 114 95 55 20 18 13 11 17

Link # 163 9 10 150 1 2 146 148 134 15 57
Type BF WS BF BF WS WS WS WS WS BF BF
Speed 58 50 57 52 21 33 35 49 59 60 62
Density 30 30 25 34 78 51 46 37 26 26 20

BF Basic Freeway
WS Weaving Section
M/D Merge/Diverge

SR 60 East Bound

SR 60 West Bound

2037 Alt 1 AM



13 67 123 145 152 130 3 141 4 69 143 23 6 66
BF BF BF M/D BF BF WS WS WS WS WS BF BF BF
8 8 10 10 11 12 14 27 60 #N/A 61 61 61 61

135 116 127 96 120 110 95 55 20 #N/A 18 28 17 21

170 7 132 27 1 2 146 148 134 14 122
BF BF BF BF WS WS WS WS WS BF BF
9 8 8 11 21 33 35 49 59 62 60

130 121 100 130 78 51 46 37 26 22 19

SR 57 South Bound

SR 57 North Bound

2037 Alt 1 AM



Link # 8 22 153 154 155 156 157 158 159 160 161 162 163 9 10 150 1 2 146 148 134 15 57
Type BF M/D BF M/D BF M/D BF M/D BF M/D BF M/D BF WS BF BF WS WS WS WS WS BF BF
Speed 9 7 9 8 9 9 10 11 12 16 25 22 39 59 58 59 14 12 12 26 51 61 61
Density 140 149 139 133 138 115 136 100 109 64 54 52 34 20 20 23 99 126 116 62 27 24 23

Link # 16 147 164 3 141 4 143 5 11 12
Type BF M/D BF WS WS WS WS BF BF BF
Speed 60 59 59 26 26 60 61 61 59 59
Density 29 22 27 61 69 26 24 21 17 27

BF Basic Freeway
WS Weaving Section
M/D Merge/Diverge

SR 60 West Bound

SR 60 East Bound

2037 Alt 1 PM 



67 167 165 168 166 171 7 132 27 1 2 146 148 134 14 122
BF M/D BF M/D BF BF BF BF BF WS WS WS WS WS BF BF
21 13 9 7 8 7 9 12 12 14 12 12 26 51 62 62
100 95 130 115 131 127 90 62 112 99 126 116 62 27 20 17

13 123 145 152 130 3 141 4 143 23 6 66
BF BF M/D BF BF WS WS WS WS BF BF BF
9 11 12 12 13 26 26 60 61 60 61 60

138 131 94 129 117 61 69 26 24 31 19 25

SR 57 South Bound

SR 57 North Bound

2037 Alt 1 PM 



Alt 1 AM and PM Link numbers  
 

 



 



Link # 16 22 147 164 165 20141 4 1 20040 5 11 12
Type BF BF M/D BF BF WS WS WS WS BF BF BF
Speed 62 62 56 59 62 60 61 61 61 64 64 63
Density 22 21 23 22 21 24 23 20 19 13 11 17

Link # 163 9 10 20150 20001 20002 20146 20148 15 57
Type BF WS BF BF WS WS WS WS BF BF
Speed 61 61 60 62 62 59 59 61 61 63
Density 28 22 22 23 24 28 26 25 24 19

BF Basic Freeway
WS Weaving Section
M/D Merge/Diverge

SR 60 West Bound

SR 60 East Bound

2017 Alt 2 AM



13 67 123 145 152 130 20141 4 1 20040 23 6 66
BF BF BF M/D BF BF WS WS WS WS BF BF BF
63 61 61 61 61 61 60 61 61 61 61 61 62
20 19 25 20 27 27 24 23 20 19 29 19 21

170 7 132 20027 20001 20002 20146 20148 20014 27 122
BF BF BF BF WS WS WS WS WS BF BF
63 64 61 62 62 59 59 61 62 62 62
17 15 14 23 24 28 26 25 19 23 18

SR 57 South Bound

SR 57 North Bound

2017 Alt 2 AM



Link # 16 22 147 164 165 20141 4 1 20040 5 11 12
Type BF BF M/D BF BF WS WS WS WS BF BF BF
Speed 62 61 55 58 61 58 61 60 60 64 64 62
Density 25 24 27 25 24 29 26 24 22 15 12 19

Link # 163 9 10 20150 20001 20002 20146 20148 15 57
Type BF WS BF BF WS WS WS WS BF BF
Speed 57 60 59 61 61 55 57 60 61 62
Density 34 25 25 27 28 34 31 30 28 23

BF Basic Freeway
WS Weaving Section
M/D Merge/Diverge

SR 60 West Bound

SR 60 East Bound

2037 Alt 2 AM



13 67 123 145 152 130 20141 4 1 20040 23 6 66
BF BF BF M/D BF BF WS WS WS WS BF BF BF
62 60 60 60 57 57 58 61 60 60 60 59 62
23 23 30 24 34 34 29 26 24 22 34 22 24

170 7 132 20027 20001 20002 20146 20148 20014 27 122
BF BF BF BF WS WS WS WS WS BF BF
62 63 60 61 61 55 57 60 62 61 60
20 18 16 27 28 34 31 30 22 27 21

SR 57 South Bound

SR 57 North Bound

2037 Alt 2 AM



Alt 2 AM Link numbers  
 

 



 
 



Link # 8 22 153 154 155 156 157 158 159 160 161 162 163 9 10 20150 20001 20002 20146 20148 15 57
Type BF M/D BF M/D BF M/D BF M/D BF M/D BF M/D BF WS BF BF WS WS WS WS BF BF
Speed 11 10 11 11 11 11 11 12 14 15 24 18 37 57 61 63 62 61 60 62 62 62
Density 131 108 129 103 130 105 129 95 102 73 59 65 37 21 19 21 22 25 26 26 20 22

Link # 16 147 164 3 20141 1 2 143 5 11 12
Type BF M/D BF WS WS WS WS WS BF BF BF
Speed 62 61 62 62 59 60 62 62 63 63 60
Density 22 16 20 23 25 25 23 22 20 16 26

BF Basic Freeway
WS Weaving Section
M/D Merge/Diverge

SR 60 East Bound

SR 60 West Bound

2017 Alt 2 PM 



67 167 165 168 166 171 7 132 20027 20001 20002 20146 20148 20014 27 122
BF M/D BF M/D BF BF BF BF BF WS WS WS WS WS BF BF
63 62 62 63 62 61 61 59 61 62 61 60 62 61 61 61
21 18 21 15 19 18 15 15 26 22 25 26 26 24 26 21

13 123 145 152 130 3 20141 1 2 143 23 6 66
BF BF M/D BF BF WS WS WS WS WS BF BF BF
61 61 61 61 61 62 59 60 62 62 62 63 62
23 27 22 29 30 23 25 25 23 22 27 17 21

SR 57 North Bound

SR 57 South Bound

2017 Alt 2 PM 



Link # 8 22 153 154 155 156 157 158 159 160 161 162 163 9 10 20150 20001 20002 20146 20148 15 57
Type BF M/D BF M/D BF M/D BF M/D BF M/D BF M/D BF WS BF BF WS WS WS WS BF BF
Speed 13 12 13 14 14 13 13 15 19 19 26 22 47 56 54 63 61 60 55 60 61 61
Density 121 102 118 96 118 97 118 89 85 63 62 59 34 24 25 24 27 31 34 31 24 26

Link # 16 147 164 3 20141 1 2 143 5 11 12
Type BF M/D BF WS WS WS WS WS BF BF BF
Speed 61 59 61 61 52 55 60 60 62 62 56
Density 27 20 24 29 34 34 29 28 25 20 33

BF Basic Freeway
WS Weaving Section
M/D Merge/Diverge

SR 60 East Bound

SR 60 West Bound

2037 Alt 2 PM 



67 167 165 168 166 171 7 132 20027 20001 20002 20146 20148 20014 27 122
BF M/D BF M/D BF BF BF BF BF WS WS WS WS WS BF BF
61 60 60 62 61 57 57 57 60 61 60 55 60 58 60 59
26 23 26 19 23 23 20 18 33 27 31 34 31 30 33 26

13 123 145 152 130 3 20141 1 2 143 23 6 66
BF BF M/D BF BF WS WS WS WS WS BF BF BF
60 57 56 59 59 61 52 55 60 60 60 61 61
29 36 30 37 37 29 34 34 29 28 34 21 27

SR 57 North Bound

SR 57 South Bound

2037 Alt 2 PM 



Alt 2 PM Link numbers  
 

 



 
 



Link # 16 22 147 164 165 20141 4 1 20040 5 11 12
Type BF BF M/D BF BF WS WS WS WS BF BF BF
Speed 62 62 56 59 62 60 62 62 61 64 64 63
Density 22 21 22 21 20 24 22 20 18 12 10 16

Link # 163 9 10 150 40001 40002 148 15 57
Type BF WS BF BF WS WS WS BF BF
Speed 61 60 61 63 61 61 59 62 63
Density 28 22 21 23 24 27 26 24 20

BF Basic Freeway
WS Weaving Section
M/D Merge/Diverge

SR 60 West Bound

SR 60 East Bound

2017 Alt 3A AM 



13 67 123 145 152 130 20141 4 1 20040 23 6 66
BF BF BF M/D BF BF WS WS WS WS BF BF BF
63 61 62 61 61 60 60 62 62 61 61 61 62
21 20 26 21 28 28 24 22 20 18 29 19 21

170 7 132 40027 40001 40002 148 20014 27 122
BF BF BF BF WS WS WS BF BF BF
63 62 61 62 61 61 59 61 62 61
18 16 14 24 24 27 26 19 23 18

SR 57 South Bound

SR 57 North Bound

2017 Alt 3A AM 



Link # 16 22 147 164 165 20141 4 1 20040 5 11 12
Type BF BF M/D BF BF WS WS WS WS BF BF BF
Speed 62 61 55 58 62 57 60 60 60 64 63 62
Density 25 24 26 25 23 29 26 23 22 14 12 19

Link # 163 9 10 150 40001 40002 148 15 57
Type BF WS BF BF WS WS WS BF BF
Speed 58 59 58 62 60 57 56 61 62
Density 33 26 25 27 28 33 31 27 23

BF Basic Freeway
WS Weaving Section
M/D Merge/Diverge

SR 60 West Bound

SR 60 East Bound

2037 Alt 3A AM 



13 67 123 145 152 130 20141 4 1 20040 23 6 66
BF BF BF M/D BF BF WS WS WS WS BF BF BF
61 59 60 58 58 58 57 60 60 60 60 59 61
24 23 30 25 33 34 29 26 23 22 33 22 24

170 7 132 40027 40001 40002 148 20014 27 122
BF BF BF BF WS WS WS BF BF BF
62 62 61 61 60 57 56 61 61 60
20 18 16 28 28 33 31 22 27 21

SR 57 South Bound

SR 57 North Bound

2037 Alt 3A AM 



Alt 3 AM Link numbers  
 

 



 
 
 



Link # 8 22 153 154 155 156 157 158 159 160 161 162 163 9 10 20150 20001 20002 20148 15 57
Type BF M/D BF M/D BF M/D BF M/D BF M/D BF M/D BF WS BF BF WS WS WS BF BF
Speed 26 14 14 15 14 14 14 16 20 21 27 23 44 59 56 63 61 60 61 61 62
Density 71 95 113 89 113 92 114 85 81 60 59 58 36 23 23 24 24 28 26 24 23

Link # 16 147 164 3 20141 1 2 143 5 11 12
Type BF M/D BF WS WS WS WS WS BF BF BF
Speed 62 61 62 62 61 60 62 62 63 62 60
Density 22 16 19 22 23 24 22 22 19 16 27

BF Basic Freeway
WS Weaving Section
M/D Merge/Diverge

SR 60 East Bound

SR 60 West Bound

2017 Alt 3A PM 



67 167 165 168 166 171 7 132 20027 20001 20002 20148 20014 27 122
BF M/D BF M/D BF BF BF BF BF WS WS WS WS BF BF
63 62 62 62 62 61 61 60 61 61 60 61 60 61 61
21 18 21 15 19 18 15 14 23 24 28 26 24 28 22

13 123 145 152 130 3 20141 1 2 143 23 6 66
BF BF M/D BF BF WS WS WS WS WS BF BF BF
62 62 62 61 61 62 61 60 62 62 62 63 63
20 24 20 27 27 22 23 24 22 22 24 15 18

SR 57 South Bound

SR 57 North Bound

2017 Alt 3A PM 



Link # 8 22 153 154 155 156 157 158 159 160 161 162 163 9 10 20150 20001 20002 20148 15 57
Type BF M/D BF M/D BF M/D BF M/D BF M/D BF M/D BF WS BF BF WS WS WS BF BF
Speed 13 12 13 14 14 13 13 15 19 20 28 23 44 58 55 63 59 58 61 61 61
Density 120 103 116 95 117 96 116 87 82 62 57 57 36 24 24 24 28 32 30 26 26

Link # 16 147 164 3 20141 1 2 143 5 11 12
Type BF M/D BF WS WS WS WS WS BF BF BF
Speed 60 60 60 61 55 55 59 60 62 60 55
Density 28 20 25 28 32 33 28 26 25 20 35

BF Basic Freeway
WS Weaving Section
M/D Merge/Diverge

SR 60 East Bound

SR 60 West Bound

2037 Alt 3A PM 



67 167 165 168 166 171 7 132 20027 20001 20002 20148 20014 27 122
BF M/D BF M/D BF BF BF BF BF WS WS WS WS BF BF
62 61 60 62 61 60 58 60 60 59 58 61 59 60 58
27 22 26 19 23 22 20 17 29 28 32 30 29 34 28

13 123 145 152 130 3 20141 1 2 143 23 6 66
BF BF M/D BF BF WS WS WS WS WS BF BF BF
59 59 57 59 60 61 55 55 59 60 61 62 62
27 32 27 34 34 28 32 33 28 26 30 18 23

SR 57 South Bound

SR 57 North Bound

2037 Alt 3A PM 



Alt 3 PM Link numbers  
 

 



 



 

Prepared for WKE, Inc. Engineers and Planners 
             Traffic Study for SR-57/SR-60 Grand Avenue Confluence 

Appendix E 
Vehicle Miles Traveled 







 

Prepared for WKE, Inc. Engineers and Planners 
             Traffic Study for SR-57/SR-60 Grand Avenue Confluence 

Appendix F 
Daily Traffic Volumes 



Existing ALT 1 ALT 2 ALT 3A

Grand Ave SB north of SR-60 WB on/off Ramp 13,700 17,700 19,500 19,500

Grand Ave SB btwn SR-60 WB Off-Ramp and WB On-Ramp 13,300 20,300 20,300 20,300

Grand Ave SB btwn SR-60 WB On-Ramp & EB Slip Ramps 13,300 19,000 17,500 17,500

Grand Ave SB Btwn SR-60 EB Slip On-Ramp & EB Loop On-Ramp 12,900 17,500 17,500 17,500

Grand Ave SB btwn SR-60 EB Ramps and Golden Springs Rd 12,900 14,100 15,300 15,300

Grand Ave SB btwn Golden Springs Rd and Chardonay Dr. 12,000 13,200 13,700 13,700

Grand Ave NB north of SR-60 WB on/off Ramp 16,100 19,900 21,300 21,300

Grand Ave NB btwn SR-60 EB and WB Ramps 14,800 18,600 19,200 19,200

Grand Ave NB btwn Golden Springs Rd & SR-60 EB Ramps 14,700 17,700 18,000 18,000

Grand Ave NB btwn Golden Springs Rd and Chardonay Dr. 13,100 15,300 15,700 15,700

Golden Springs Rd EB btwn Grand Ave and Lavender Dr. 13,400 14,900 14,300 14,300

Golden Springs Rd EB btwn Grand Ave and Racquet Club Dr. 8,000 9,000 8,900 8,900

Golden Springs Rd WB btwn Grand Ave and Lavender Dr. 10,700 12,800 12,500 12,500

Golden Springs Rd WB btwn Grand Ave and Racquet Club Dr. 8,800 10,400 9,800 9,800

67 SR-57 NB south of Brea Canyon Rd On-Ramp 56,028 59,000 59,300 59,300

167/165 SR-57 NB btwn Brea Canyon Rd On-Ramp & Diamond Bar Blvd On-Ramp 59,928 62,500 62,600 62,600

168/166/171 SR-57 NB btwn Diamond Bar Blvd On-Ramp & Pathfinder Rd On-Ramp 64,400 65,000 65,100 65,100

7/132 SR-57 NB btwn Pathfinder Rd On-Ramp & SR-60 WB Off-Ramp 60,700 64,000 64,400 64,400

27 SR-57 NB btwn SR-60 WB Off-Ramp & SR-60 EB Merge 52,500 53,400 54,700 54,700

122 SR-57 NB btwn SR-60 EB Split & Temple Ave Off-Ramp 50,500 54,400 57,200 57,200

3 SR-57 SB btwn Temple Ave On-Ramp & SR-60 WB Merge 55,300 57,900 60,300 60,300

23 SR-57 SB btwn SR-60 WB Split & SR-57 SB On-Ramp from SR-60 EB 65,100 67,500 67,600 67,600

6 SR-57 SB btwn SR-57 On-Ramp from SR-60 EB & Pathfinder Rd Off-Ramp 58,800 63,100 63,300 63,300

66 SR-57 SB btwn Pathfinder Rd Off-Ramp & Diamond Bar Off-Ramp 74,646 77,400 76,200 76,200

Note: Freeway Ramp & Arterial ADT = 10 x Peak Hour; Freeway Mainline ADT = 11.9 x Peak Hour

J:\2011\JB13048 COI-DB SR57SR60 PA ED\Analysis\Calculations\[2017_2037_ADT_Calculations_Sept2011_REV_Dec2011.xls]2017 ADT 

Table F- 1 - Average Daily Traffic Volumes

Year 2017

Index Link
Average Daily Traffic

Arterial Links

SR-57 Freeway Links

ADT volumes are based on the regional traffic model. Project alternatives are not sufficiently different to result in regional differences in ADT volumes.  

Changes in link speeds were calculated at the local level based on a microsimulation model.



Existing ALT 1 ALT 2 ALT 3A

8 SR-60 EB west of Fullerton Rd On-Ramp 65,300 67,202 67,202 67,202

22/153 SR-60 EB btwn Fullerton Rd Off-Ramp & On-Ramp 64,100 67,818 68,188 68,188

154/155 SR-60 EB btwn Fullerton Rd On-Ramp & Nogales St Off-Ramp 67,000 71,500 71,676 71,676

156/157 SR-60 EB btwn Nogales St Off-Ramp & On-Ramp 69,900 74,400 74,767 74,767

158/159 SR-60 EB btwn Nogales St On-Ramp & Fairway Dr Off-Ramp 64,800 71,100 71,452 71,452

160/161 SR-60 EB btwn Fairway Dr Off-Ramp & On-Ramp 60,900 67,900 68,227 68,227

162/163 SR-60 EB btwn Fairway Dr On-Ramp & Brea Canyon Rd On-Ramp 65,900 72,500 74,725 74,725

9 SR-60 EB btwn Brea Canyon Rd On-Ramp & SR-57 SB Off-Ramp 67,000 78,500 80,538 80,538

10/150 SR-60 EB btwn SR-57 SB Off-Ramp & SR-57 NB Merge 62,600 67,300 69,000 69,000

1 SR-60 EB btwn SR-57 NB Merge & Grand Ave Off-Ramp 115,100 120,500 123,500 123,500

2 SR-60 EB btwn Grand Ave Off-Ramp & Grand Ave On-Ramp 107,900 112,100 116,100 116,100

146/148/134 SR-60 EB btwn Grand Ave On-Ramp & SR-57 NB Split 116,500 122,600 127,600 127,600

15 SR-60 EB btwn SR-57 NB Split & Diamond Bar Blvd On-Ramp 60,000 64,600 63,800 63,800

57 SR-60 EB btwn Diamond Bar Blvd On-Ramp & Philips Ranch Rd Off-Ramp 69,700 73,400 75,400 75,400

16 SR-60 WB btwn Philips Ranch Rd On-Ramp & Diamond Bar Blvd On-Ramp 60,900 65,700 66,200 66,200

147/164 SR-60 WB btwn Diamond Bar Blvd On-Ramp & SR-57 SB Merge 65,100 67,600 68,300 68,300

141 SR-60 WB btwn SR-57 SB Merge & Grand Ave Off-Ramp 109,500 118,000 121,300 121,300

4/143 SR-60 WB btwn Grand Ave Off-Ramp & Grand Ave On-Ramp 118,900 119,600 121,700 121,700

5/11 SR-60 WB btwn Grand Ave On-Ramp & SR-57 SB Split 53,700 57,400 59,900 59,900

12 SR-60 WB btwn SR-57 SB Split & Brea Canyon Rd Off-Ramp 59,800 63,800 65,500 65,500

SR-60 WB Loop On-Ramp at Grand Avenue 7,800 3,800 4,900 4,900

SR-60 WB Slip On-Ramp at Grand Avenue N/A 3,700 5,300 5,300

SR-60 WB Off Ramp at Grand Avenue 9,100 10,400 11,400 11,400

SR-60 EB Off Ramp at Grand Avenue 6,000 7,100 8,000 8,000

SR-60 EB Slip On Ramp at Grand Avenue 7,200 8,700 9,700 5,000

SR-60 EB Loop On Ramp at Grand Avenue N/A N/A N/A 4,800

Note: Freeway Ramp & Arterial ADT = 10 x Peak Hour; Freeway Mainline ADT = 11.9 x Peak Hour

J:\2011\JB13048 COI-DB SR57SR60 PA ED\Analysis\Calculations\[2017_2037_ADT_Calculations_Sept2011_REV_Dec2011.xls]2017 ADT 

ADT volumes are based on the regional traffic model. Project alternatives are not sufficiently different to result in regional differences in ADT volumes.  

Changes in link speeds were calculated at the local level based on a microsimulation model.

SR-60 Ramp Links

SR-60 Freeway Links

Index Link
Average Daily Traffic

Table F - 1 - Average Daily Traffic Volumes (Cont'd)

Year 2017



Existing ALT 1 ALT 2 ALT 3A

Grand Ave SB north of SR-60 WB on/off Ramp 13,700 26,500 32,300 32,300

Grand Ave SB btwn SR-60 WB Off-Ramp and WB On-Ramp 13,300 35,800 35,800 35,800

Grand Ave SB btwn SR-60 WB On-Ramp & EB Slip On-Ramp 13,300 31,500 26,700 26,700

Grand Ave SB Btwn SR-60 EB Slip On-Ramp & EB Loop On-Ramp 13,300 26,700 18,100 26,700

Grand Ave SB btwn SR-60 EB Ramps and Golden Springs Rd 12,900 16,700 20,600 20,600

Grand Ave SB btwn Golden Springs Rd and Chardonay Dr. 12,000 16,000 17,500 17,500

Grand Ave NB north of SR-60 WB on/off Ramp 16,100 28,500 33,000 33,000

Grand Ave NB btwn SR-60 EB and WB Ramps 14,800 27,100 29,000 29,000

Grand Ave NB btwn Golden Springs Rd & SR-60 EB Ramps 14,700 24,300 25,400 25,400

Grand Ave NB btwn Golden Springs Rd and Chardonay Dr. 13,100 20,300 21,600 21,600

Golden Springs Rd EB btwn Grand Ave and Lavender Dr. 13,400 18,000 16,300 16,300

Golden Springs Rd EB btwn Grand Ave and Racquet Club Dr. 8,000 11,400 11,000 11,000

Golden Springs Rd WB btwn Grand Ave and Lavender Dr. 10,700 17,500 16,700 16,700

Golden Springs Rd WB btwn Grand Ave and Racquet Club Dr. 8,800 14,100 12,200 12,200

67 SR-57 NB south of Brea Canyon Rd On-Ramp 56,028 65,500 66,600 66,600

167/165 SR-57 NB btwn Brea Canyon Rd On-Ramp & Diamond Bar Blvd On-Ramp 59,928 68,100 68,400 68,400

168/166/171 SR-57 NB btwn Diamond Bar Blvd On-Ramp & Pathfinder Rd On-Ramp 64,400 66,300 66,600 66,600

7/132 SR-57 NB btwn Pathfinder Rd On-Ramp & SR-60 WB Off-Ramp 60,700 71,400 72,600 72,600

27 SR-57 NB btwn SR-60 WB Off-Ramp & SR-60 EB Merge 52,500 55,300 59,500 59,500

122 SR-57 NB btwn SR-60 EB Split & Temple Ave Off-Ramp 50,500 63,100 72,000 72,000

3 SR-57 SB btwn Temple Ave On-Ramp & SR-60 WB Merge 55,300 63,700 71,200 71,200

23 SR-57 SB btwn SR-60 WB Split & SR-57 SB On-Ramp from SR-60 EB 65,100 72,600 73,200 73,200

6 SR-57 SB btwn SR-57 On-Ramp from SR-60 EB & Pathfinder Rd Off-Ramp 58,800 72,600 73,200 73,200

66 SR-57 SB btwn Pathfinder Rd Off-Ramp & Diamond Bar Off-Ramp 74,646 83,600 79,700 79,700

Note: Freeway Ramp & Arterial ADT = 10 x Peak Hour; Freeway Mainline ADT = 11.9 x Peak Hour

J:\2011\JB13048 COI-DB SR57SR60 PA ED\Analysis\Calculations\[2017_2037_ADT_Calculations_Sept2011_REV_Dec2011.xls]2037 ADT

ADT volumes are based on the regional traffic model. Project alternatives are not sufficiently different to result in regional differences in ADT volumes.  

Changes in link speeds were calculated at the local level based on a microsimulation model.

Arterial Links

SR-57 Freeway Links

Table F -2 - Average Daily Traffic Volumes

Year 2037

Index Link
Average Daily Traffic



Existing ALT 1 ALT 2 ALT 3A

8 SR-60 EB west of Fullerton Rd On-Ramp 65,300 71,400 71,400 71,400

22/153 SR-60 EB btwn Fullerton Rd Off-Ramp & On-Ramp 64,100 76,200 77,400 77,400

154/155 SR-60 EB btwn Fullerton Rd On-Ramp & Nogales St Off-Ramp 67,000 81,500 82,100 82,100

156/157 SR-60 EB btwn Nogales St Off-Ramp & On-Ramp 69,900 84,500 85,700 85,700

158/159 SR-60 EB btwn Nogales St On-Ramp & Fairway Dr Off-Ramp 64,800 85,100 86,300 86,300

160/161 SR-60 EB btwn Fairway Dr Off-Ramp & On-Ramp 60,900 83,300 84,500 84,500

162/163 SR-60 EB btwn Fairway Dr On-Ramp & Brea Canyon Rd On-Ramp 65,900 87,200 94,400 94,400

9 SR-60 EB btwn Brea Canyon Rd On-Ramp & SR-57 SB Off-Ramp 67,000 104,100 110,700 110,700

10/150 SR-60 EB btwn SR-57 SB Off-Ramp & SR-57 NB Merge 62,600 77,900 83,300 83,300

1 SR-60 EB btwn SR-57 NB Merge & Grand Ave Off-Ramp 115,100 132,700 142,200 142,200

2 SR-60 EB btwn Grand Ave Off-Ramp & Grand Ave On-Ramp 107,900 121,400 134,500 134,500

146/148/134 SR-60 EB btwn Grand Ave On-Ramp & SR-57 NB Split 116,500 136,300 152,300 152,300

15 SR-60 EB btwn SR-57 NB Split & Diamond Bar Blvd On-Ramp 60,000 74,700 72,300 72,300

57 SR-60 EB btwn Diamond Bar Blvd On-Ramp & Philips Ranch Rd Off-Ramp 69,700 81,500 88,100 88,100

16 SR-60 WB btwn Philips Ranch Rd On-Ramp & Diamond Bar Blvd On-Ramp 60,900 76,500 77,900 77,900

147/164 SR-60 WB btwn Diamond Bar Blvd On-Ramp & SR-57 SB Merge 65,100 73,200 75,600 75,600

141 SR-60 WB btwn SR-57 SB Merge & Grand Ave Off-Ramp 109,500 136,900 147,600 147,600

4/143 SR-60 WB btwn Grand Ave Off-Ramp & Grand Ave On-Ramp 118,900 121,400 127,900 127,900

5/11 SR-60 WB btwn Grand Ave On-Ramp & SR-57 SB Split 53,700 65,500 73,800 73,800

12 SR-60 WB btwn SR-57 SB Split & Brea Canyon Rd Off-Ramp 59,800 72,600 77,900 77,900

SR-60 WB Loop On-Ramp at Grand Avenue 7,800 4,700 6,700 6,700

SR-60 WB Slip On-Ramp at Grand Avenue N/A 9,500 9,100 9,100

SR-60 WB Off Ramp at Grand Avenue 9,100 13,200 16,300 16,300

SR-60 EB Off Ramp at Grand Avenue 6,000 9,500 12,700 12,700

SR-60 EB Slip On Ramp at Grand Avenue 7,200 12,200 15,300 6,600

SR-60 EB Loop On Ramp at Grand Avenue N/A N/A N/A 8,700

Note: Freeway Ramp & Arterial ADT = 10 x Peak Hour; Freeway Mainline ADT = 11.9 x Peak Hour

J:\2011\JB13048 COI-DB SR57SR60 PA ED\Analysis\Calculations\[2017_2037_ADT_Calculations_Sept2011_REV_Dec2011.xls]2037 ADT

ADT volumes are based on the regional traffic model. Project alternatives are not sufficiently different to result in regional differences in ADT volumes.  

Changes in link speeds were calculated at the local level based on a microsimulation model.

SR-60 Ramp Links

Index Link
Average Daily Traffic

Table F - 2 - Average Daily Traffic Volumes (Cont'd)

SR-60 Freeway Links

Year 2037



 

Prepared for WKE, Inc. Engineers and Planners 
             Traffic Study for SR-57/SR-60 Grand Avenue Confluence 

Appendix G 
Trip Generation Information  



5. Environmental Analysis 
TRANSPORTATION AND TRAFFIC

Supplement to Industry Business Center EIR The Planning Center 

Page 5.10-33  City of Industry September 2008 

Table 5.10-9   

Project Trip Generation Estimates 

Weekday Sunday 

Without Game With Game With Game 

AM Peak Hour 
(peak hour 
7– 9 AM) 

PM Peak Hour 
(peak hour
4– 6 PM) 

 Game PM Arrival 
(peak hour
4– 6 PM) 

 Game PM Departure
(peak hour 
 9– 11 PM) 

Sunday
Game Midday Arrival

(peak hour
12– 2 PM) 

Sunday
Game PM Departure

(peak hour
4– 6 PM) 

Project Component Size Daily In Out Total In Out Total Daily In Out Total In Out Total Daily In Out Total In Out Total 

NFL Game [a]                        

 Game Attendees 75,000 seats                      

(Assuming 75,000 seats sold/occupied for a game)                      
Breakdown by Travel 
Mode:                        

season ticket/gen 
admission passenger car 

(65%) = 48,750 persons                      
club/VIP passenger 

car (20%) = 15,000 persons                      

charter bus (10%) = 7,500 persons                      
shuttle to/from 

Metrolink Station 
(5%) = 3,750 persons                      

other/walk/bike (0%) 
[b]= 0 persons                      

 75,000 persons                      

Conversion to Number of Vehicles:                       
season tckt/gen adm 

passenger car (3.0 AVO) 
[c] = 16,250 vehicles - - - - - - - 32,500 8,125 nom 8,125 nom 12,188 12,188 32,500 6,500 nom 6,500 nom 9,750 9,750

club/VIP passenger 
car (3.5 AVO) [c] = 4,286 vehicles - - - - - - - 8,572 2,143 nom 2,143 nom 3,215 3,215 8,572 1,714 nom 1,714 nom 2,572 2,572

charter bus (40.0 
AVO) [d] = 188 buses - - - - - - - 752 188 nom 188 nom 282 282 752 150 nom 150 nom 226 226 

shuttle to/from Metrolink 
Station (40.0 AVO) [e] = 94 shuttles - - - - - - - 752 94 94 188 141 141 282 752 75 75 150 113 113 226 

                        



5. Environmental Analysis 
TRANSPORTATION AND TRAFFIC

Supplement to Industry Business Center EIR The Planning Center 

Page 5.10-34  City of Industry September 2008 

Table 5.10-9   

Project Trip Generation Estimates 

Weekday Sunday 

Without Game With Game With Game 

AM Peak Hour 
(peak hour 
7– 9 AM) 

PM Peak Hour 
(peak hour
4– 6 PM) 

 Game PM Arrival 
(peak hour
4– 6 PM) 

 Game PM Departure
(peak hour 
 9– 11 PM) 

Sunday
Game Midday Arrival

(peak hour
12– 2 PM) 

Sunday
Game PM Departure

(peak hour
4– 6 PM) 

Project Component Size Daily In Out Total In Out Total Daily In Out Total In Out Total Daily In Out Total In Out Total 

Game Employees and 
Team [a] 1,515 persons                      

game employee/team 
passenger car (1.2 

AVO) = 1,263 vehicles - - - - - - - 2526 nom nom nom nom nom nom 1,584 nom nom nom nom nom nom 
                        

Football Game Total (A): - - - - - - - 45,102 10,550 94 10,644 141 15,826 15,967 45,102 8,439 75 8,514 113 12,661 12,774

                        

Other Phase One Components                        
                        

Stadium Team 
Administrative Offices 45,000 sf 521 72 9 81 12 66 78 [f] [f] [f] [f] - - - [f] [f] [f] [f] [f] [f] [f] 

25% daily, 15% AM/PM internal 
trip/transit/TDM reduction: -130 -11 -1 -12 -2 -10 -12 [f] [f] [f] [f] - - - [f] [f] [f] [f] [f] [f] [f] 

Sub-Total (Net Trips): 391 61 8 69 10 56 66 [f] [f] [f] [f] - - - [f] [f] [f] [f] [f] [f] [f] 
                         

Stadium NFL Hall of 
Fame 40,000 sf 418 nom nom nom nom nom nom [f] [f] [f] [f] - - - [f] [f] [f] [f] [f] [f] [f] 

25% daily internal trip reduction: -105 nom nom nom nom nom nom [f] [f] [f] [f] - - - [f] [f] [f] [f] [f] [f] [f] 

Subtotal (Net Trips): 313 nom nom nom nom nom nom [f] [f] [f] [f] - - - [f] [f] [f] [f] [f] [f] [f] 
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Table 5.10-9   

Project Trip Generation Estimates 

Weekday Sunday 

Without Game With Game With Game 

AM Peak Hour 
(peak hour 
7– 9 AM) 

PM Peak Hour 
(peak hour
4– 6 PM) 

 Game PM Arrival 
(peak hour
4– 6 PM) 

 Game PM Departure
(peak hour 
 9– 11 PM) 

Sunday
Game Midday Arrival

(peak hour
12– 2 PM) 

Sunday
Game PM Departure

(peak hour
4– 6 PM) 

Project Component Size Daily In Out Total In Out Total Daily In Out Total In Out Total Daily In Out Total In Out Total 

Stadium Retail/Team 
Store 30,000 sf 1,288 19 12 31 54 59 113 [f] [f] [f] [f] - - - [f] [f] [f] [f] [f] [f] [f] 

25% daily, 15% AM/PM internal trip reduction: -322 -3 -2 -5 -8 -9 -17 [f] [f] [f] [f] - - - [f] [f] [f] [f] [f] [f] [f] 

10% daily/AM, 26% PM pass-by reduction: -97 -2 -1 -3 -12 -13 -25 [f] [f] [f] [f] - - - [f] [f] [f] [f] [f] [f] [f] 

Subtotal (Net Trips): 869 14 9 23 34 37 71 [f] [f] [f] [f] - - - [f] [f] [f] [f] [f] [f] [f] 
                         
Stadium Restaurants 
(lunch/dinner only) 30,000 sf 2,699 23 1 24 151 74 225 [f] [f] [f] [f] - - - [f] [f] [f] [f] [f] [f] [f] 

25% daily, 15% AM/PM internal trip reduction: -675 -3 0 -3 -23 -11 -34 [f] [f] [f] [f] - - - [f] [f] [f] [f] [f] [f] [f] 

10% daily/AM, 43% PM pass-by reduction: -202 -2 0 -2 -55 -27 -82 [f] [f] [f] [f] - - - [f] [f] [f] [f] [f] [f] [f] 

Subtotal (Net Trips): 1,822 18 1 19 73 36 109 [f] [f] [f] [f] - - - [f] [f] [f] [f] [f] [f] [f] 
                          

                          

Stadium Banquet Facilities [g] 20,000 sf 680 nom nom nom nom nom nom [f] [f] [f] [f] - - - [f] [f] [f] [f] [f] [f] [f] 
                          
NFL Team Training Facilities 
and Offices 115,000 sf 1,331 nom nom nom nom nom nom [f] [f] [f] [f] - - - [f] [f] [f] [f] [f] [f] [f] 

25% daily, 15% AM/PM internal 
trip/transit/TDM reduction: -333 nom nom nom nom nom nom [f] [f] [f] [f] - - - [f] [f] [f] [f] [f] [f] [f] 

 Subtotal (Net Trips): 998 nom nom nom nom nom nom [f] [f] [f] [f] - - - [f] [f] [f] [f] [f] [f] [f] 
                        

Practice Fields 4 fields nom nom nom nom nom nom nom [f] [f] [f] [f] - - - [f] [f] [f] [f] [f] [f] [f] 
                          

Medical Office 100,000 sf 3,613 196 52 248 100 272 372 3,613 [f] [f] [f] - - - [f] [f] [f] [f] [f] [f] [f] 
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Table 5.10-9   

Project Trip Generation Estimates 

Weekday Sunday 

Without Game With Game With Game 

AM Peak Hour 
(peak hour 
7– 9 AM) 

PM Peak Hour 
(peak hour
4– 6 PM) 

 Game PM Arrival 
(peak hour
4– 6 PM) 

 Game PM Departure
(peak hour 
 9– 11 PM) 

Sunday
Game Midday Arrival

(peak hour
12– 2 PM) 

Sunday
Game PM Departure

(peak hour
4– 6 PM) 

Project Component Size Daily In Out Total In Out Total Daily In Out Total In Out Total Daily In Out Total In Out Total 

25% daily, 15% AM/PM internal 
trip/transit/TDM reduction: -903 -29 -8 -37 -15 -41 -56 -903 [f] [f] [f] - - - [f] [f] [f] [f] [f] [f] [f] 

Sub-Total (Net Trips): 2,710 167 44 211 85 231 316 2,710 [f] [f] [f] - - - [f] [f] [f] [f] [f] [f] [f] 
                          

Retail [h] 400,000 sf 16,722 220 140 360 750 813 1,563 3,344 150 163 313 - - - 2,093 123 127 250 87 148 235 
25% daily, 15% AM/PM/Sun.midday/Sun. PM 

internal trip reduction: -4,181 -33 -21 -54 -113 -122 -235 -836 -23 -24 -47 - - - -523 -18 -19 -37 -13 -22 -35 
10% daily/AM, 26% PM, 30% Sun. midday,28% Sun. PM 

pass-by reduction: -1,254 -19 -12 -31 -166 -180 -346 -251 -33 -36 -69 - - - -157 -32 -32 -64 -21 -35 -56 

Subtotal (Net Trips): 11,287 168 107 275 471 511 982 2,257 94 103 197 - - - 1,413 73 76 149 53 91 144 
                          

Restaurants (lunch/dinner 
only) 45,000 sf 4,048 34 2 36 226 111 337 810 [f] [f] [f] - - - 649 [f] [f] [f] [f] [f] [f] 

25% daily, 15% AM/PM internal trip reduction: -1,012 -5 0 -5 -34 -17 -51 -203 [f] [f] [f] - - - -162 [f] [f] [f] [f] [f] [f] 

10% daily/AM, 43% PM pass-by reduction: -304 -3 0 -3 -83 -40 -123 -61 [f] [f] [f] - - - -49 [f] [f] [f] [f] [f] [f] 

Subtotal (Net Trips): 2,732 26 2 28 109 54 163 546 [f] [f] [f] - - - 438 [f] [f] [f] [f] [f] [f] 
                          

Restaurants 
(breakfast/lunch/dinner) 5,000 SF 636 30 28 58 34 21 55 127 [f] [f] [f] - - - 132 [f] [f] [f] [f] [f] [f] 

25% daily, 15% AM/PM internal trip reduction: -159 -5 -4 -9 -5 -3 -8 -32 [f] [f] [f] - - - -33 [f] [f] [f] [f] [f] [f] 

10% daily/AM, 43% PM pass-by reduction: -48 -3 -2 -5 -12 -8 -20 -10 [f] [f] [f] - - - -10 [f] [f] [f] [f] [f] [f] 

Subtotal (Net Trips): 429 22 22 44 17 10 27 85 [f] [f] [f] - - - 89 [f] [f] [f] [f] [f] [f] 

                          
Other Phase One Components Gross Trip 

Total (B): 31,956 594 244 838 1,327 1,416 2,743 7,894 150 163 313 - - - 2,874 123 127 250 87 148 235 
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Table 5.10-9   

Project Trip Generation Estimates 

Weekday Sunday 

Without Game With Game With Game 

AM Peak Hour 
(peak hour 
7– 9 AM) 

PM Peak Hour 
(peak hour
4– 6 PM) 

 Game PM Arrival 
(peak hour
4– 6 PM) 

 Game PM Departure
(peak hour 
 9– 11 PM) 

Sunday
Game Midday Arrival

(peak hour
12– 2 PM) 

Sunday
Game PM Departure

(peak hour
4– 6 PM) 

Project Component Size Daily In Out Total In Out Total Daily In Out Total In Out Total Daily In Out Total In Out Total 

Other Phase One Components Net Trip Total (C): 22,231 476 193 669 799 935 1,734 5,598 94 103 197 - - - 1,940 73 76 149 53 91 144 
                          

                          

PHASE ONE GROSS TRIP GENERATION (A + B) 31,956 594 244 838 1,327 1,416 2,743 52,996 10,700 257 10,957 141 15,826 15,967 47,976 8,562 202 8,764 200 12,809 13,009

                        

 PHASE ONE NET TRIP GENERATION (A + C) 22,231 476 193 669 799 935 1,734 50,700 10,644 197 10,841 141 15,826 15,967 47,042 8,512 151 8,663 166 12,752 12,918

                          

                          

Phase Two Components                        
                         

Retail [h] 433,000 sf 17,606 230 147 377 791 856 1,647 3,521 158 171 329 - - - 2,196 132 138 270 124 130 254 
25% daily, 15% AM/PM/Sun.midday/Sun. PM internal 

trip reduction: -4,402 -35 -22 -57 -119 -128 -247 -880 -24 -26 -50 - - - -549 -20 -21 -41 -19 -20 -39 
10% daily/AM, 26% PM, 30% Sun. midday,28% Sun. PM 

pass-by reduction: -1,320 -20 -13 -33 -175 -189 -364 -264 -35 -38 -73 - - - -165 -34 -35 -69 -29 -31 -60 

  Subtotal (Net Trips): 11,884 175 112 287 497 539 1,036 2,377 99 107 206 - - - 1,482 78 82 160 76 79 155 
                     

                        
Restaurants (lunch/dinner 
only) 97,000 sf 8,725 75 4 79 487 240 727 1,745 [f] [f] [f] - - - 1,400 [f] [f] [f] [f] [f] [f] 

25% daily, 15% AM/PM internal trip reduction: -2,181 -11 -1 -12 -73 -36 -109 -436 [f] [f] [f] - - - -350 [f] [f] [f] [f] [f] [f] 

10% daily/AM, 43% PM pass-by reduction: -654 -6 0 -6 -178 -88 -266 -131 [f] [f] [f] - - - -105 [f] [f] [f] [f] [f] [f] 

  Sub-Total (Net Trips): 5,890 58 3 61 236 116 352 1,178 [f] [f] [f] - - - 945 [f] [f] [f] [f] [f] [f] 
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Table 5.10-9   

Project Trip Generation Estimates 

Weekday Sunday 

Without Game With Game With Game 

AM Peak Hour 
(peak hour 
7– 9 AM) 

PM Peak Hour 
(peak hour
4– 6 PM) 

 Game PM Arrival 
(peak hour
4– 6 PM) 

 Game PM Departure
(peak hour 
 9– 11 PM) 

Sunday
Game Midday Arrival

(peak hour
12– 2 PM) 

Sunday
Game PM Departure

(peak hour
4– 6 PM) 

Project Component Size Daily In Out Total In Out Total Daily In Out Total In Out Total Daily In Out Total In Out Total 

Restaurants 
(breakfast/lunch/dinner) 15,000 sf 1,907 90 83 173 100 64 164 381 [f] [f] [f] - - - 396 [f] [f] [f] [f] [f] [f] 

25% daily, 15% AM/PM internal trip reduction: -477 -14 -12 -26 -15 -10 -25 -95 [f] [f] [f] - - - -99 [f] [f] [f] [f] [f] [f] 

10% daily/AM, 43% PM pass-by reduction: -143 -8 -7 -15 -37 -23 -60 -29 [f] [f] [f] - - - -30 [f] [f] [f] [f] [f] [f] 

  Subtotal (Net Trips): 1,287 68 64 132 48 31 79 257 [f] [f] [f] - - - 267 [f] [f] [f] [f] [f] [f] 
                        

Live Theater 5,000 seats 3,850 40 10 50 342 108 450 [f] [f] [f] [f] - - - [f] [f] [f] [f] [f] [f] [f] 

25% daily, 15% AM/PM internal trip reduction: -963 -6 -2 -8 -51 -16 -67 [f] [f] [f] [f] - - - [f] [f] [f] [f] [f] [f] [f] 

  Subtotal (Net Trips): 2,887 34 8 42 291 92 383 [f] [f] [f] [f] - - - [f] [f] [f] [f] [f] [f] [f] 
                        

Movie Theater [h] 1,200 seats 2,112 11 1 12 33 51 84 422 7 10 17 - - - 444 32 26 58 30 24 54 
25% daily, 15% AM/PM/Sun.midday/Sun. PM internal 

trip reduction: -528 -2 0 -2 -5 -8 -13 -106 -1 -2 -3 - - - -111 -5 -4 -9 -5 -4 -9 

  Subtotal (Net Trips): 1,584 9 1 10 28 43 71 316 6 8 14 - - - 333 27 22 49 25 20 45 
                        

General Office 1,490,000 sf 10,679 1,433 195 1,628 297 1,451 1,748 10,679 [f] [f] [f] - - - [f] [f] [f] [f] [f] [f] [f] 
25% daily, 15% AM/PM internal 

trip/transit/TDM reduction: -2,670 -215 -29 -244 -45 -218 -263 -2,670 [f] [f] [f] - - - [f] [f] [f] [f] [f] [f] [f] 

  Sub-Total (Net Trips): 8,009 1,218 166 1,384 252 1,233 1,485 8,009 [f] [f] [f] - - - [f] [f] [f] [f] [f] [f] [f] 
                          

  Phase Two Components Gross Trip Total (D): 44,879 1,879 440 2,319 2,050 2,770 4,820 16,748 165 181 346 - - - 4,436 164 164 328 154 154 308 
                         

  Phase Two Components Net Trip Total (E): 31,541 1,562 354 1,916 1,352 2,054 3,406 12,137 105 115 220 - - - 3,027 105 104 209 101 99 200 
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Table 5.10-9   

Project Trip Generation Estimates 

Weekday Sunday 

Without Game With Game With Game 

AM Peak Hour 
(peak hour 
7– 9 AM) 

PM Peak Hour 
(peak hour
4– 6 PM) 

 Game PM Arrival 
(peak hour
4– 6 PM) 

 Game PM Departure
(peak hour 
 9– 11 PM) 

Sunday
Game Midday Arrival

(peak hour
12– 2 PM) 

Sunday
Game PM Departure

(peak hour
4– 6 PM) 

Project Component Size Daily In Out Total In Out Total Daily In Out Total In Out Total Daily In Out Total In Out Total 

                          

 BUILDOUT GROSS TRIP GENERATION (A + B + D) 76,835 2,473 684 3,157 3,377 4,186 7,563 69,744 10,865 438 11,303 141 15,826 15,967 2,412 8,726 366 9,092 354 12,963 13,317

   

                     

 BUILDOUT NET TRIP GENERATION (A + C+ E) 53,772 2,038 547 2,585 2,151 2,989 5,140 62,837 10,749 312 11,061 141 15,826 15,967 50,069 8,617 255 8,872 267 12,851 13,118
Total Net Project Trips from 2004 EIR Traffic 

Impact Study: 67,993 4,460 1,086 5,546 2,362 4,965 7,327 67,993 2,362 4,965 7,327 - - - - - - - - - - 
Project as Now Proposed minus 2004 EIR Traffic Impact 

Study: -14,221 -2,422 -539 -2,961 -211 -1,976 -2,187 -5,156 8,387 -4,653 3,734 - - - - - - - - - - 

[a] The NFL's football season occurs over a six-month period (August through January), with a typical year involving two pre-season home games, eight regular season home games, and up to two post-season home games.  
Most games will be played on Sunday afternoon with an occasional game played on a Saturday afternoon.  Up to two games a year may be played on a weeknight, and one or two games may be played on a Sunday night.  
Weeknight games would typically start at 6:00 PM, and end at 9:30 PM.  Sunday afternoon games would typically start between 12:00 and 2:00 PM, and end between 3:30 PM and 5:30 PM.  Super Bowl games, if any, 
would occur periodically.  The seating capacity could be expanded to 80,000 seats to accommodate Super Bowl games.  Except for the limited use on weekdays (not more than two games/large events a year), 

[b] As a conservative measure, all game ticket-holders are presumed to arrive/depart in a vehicle that would add vehicle trips to the project trip generation (i.e., no persons are assumed to walk/bike/use non-motorized mode of 
transportation). 
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Appendix H 
HOV Data 

Truck Survey 



Location Time Period Mainline HOV Total HOV Percentage

AM 8569 402 8971 4.48%
PM 9415 1851 11266 16.43%
AM 10105 1790 11895 15.05%
PM 9615 1269 10884 11.66%

Source: Mainline count data "grand ave @ sr 60 sr 57 northbound traffic.xls"
Source: Mainline count data "grand ave @ sr 60 sr 57 southbound traffic.xls"

EB SR-60 at Grand Ave

Freeway HOV Percentage

WB SR-60 at Grand Ave

















KOA Corporation 

Truck Percentages 
 

Link (Arterials) 

Grand Ave SB north of SR-60 WB on/off Ramp 10% 

Grand Ave SB btwn SR-60 WB Off-Ramp and WB On-Ramp 10% 

Grand Ave SB btwn SR-60 WB On-Ramp & EB Ramps 10% 

Grand Ave SB Btwn SR-60 EB On-Ramp & EB Loop On-Ramp 10% 

Grand Ave SB btwn SR-60 EB Ramps and Golden Springs Rd 2% 

Grand Ave SB btwn Golden Springs Rd and Chardonay Dr. 2% 

Grand Ave NB north of SR-60 WB on/off Ramp 10% 

Grand Ave NB btwn SR-60 EB and WB Ramps 10% 

Grand Ave NB btwn Golden Springs Rd & SR-60 EB Ramps 2% 

Grand Ave NB btwn Golden Springs Rd and Chardonay Dr. 2% 

Golden Springs Rd EB btwn Grand Ave and Lavender Dr. 2% 

Golden Springs Rd EB btwn Grand Ave and Racquet Club Dr. 2% 

Golden Springs Rd WB btwn Grand Ave and Lavender Dr. 2% 

Golden Springs Rd WB btwn Grand Ave and Racquet Club Dr. 2% 

 



KOA Corporation 

Truck Percentages 
 

 

Link (Freeways) 

SR-57 NB south of Brea Canyon Rd On-Ramp 2.4% 

SR-57 NB btwn Brea Canyon Rd On-Ramp & Diamond Bar Blvd On-Ramp 2.4% 

SR-57 NB btwn Diamond Bar Blvd On-Ramp & Pathfinder Rd On-Ramp 2.4% 

SR-57 NB btwn Pathfinder Rd On-Ramp & SR-60 WB Off-Ramp 2.4% 

SR-57 NB btwn SR-60 WB Off-Ramp & SR-60 EB Merge 2.4% 

SR-57 NB btwn SR-60 EB Split & Temple Ave Off-Ramp 8% 

SR-57 SB btwn Temple Ave On-Ramp & SR-60 WB Merge 4.6% 

SR-57 SB btwn SR-60 WB Split & SR-57 SB On-Ramp from SR-60 EB  4.6% 

SR-57 SB btwn SR-57 On-Ramp from SR-60 EB & Pathfinder Rd Off-Ramp 8.5% 

SR-57 SB btwn Pathfinder Rd Off-Ramp & Diamond Bar Off-Ramp 8.5% 

SR-60 EB west of Fullerton Rd On-Ramp 6.2% 

SR-60 EB btwn Fullerton Rd Off-Ramp & On-Ramp 6.2% 

SR-60 EB btwn Fullerton Rd On-Ramp & Nogales St Off-Ramp 6.2% 

SR-60 EB btwn Nogales St Off-Ramp & On-Ramp 6.2% 

SR-60 EB btwn Nogales St On-Ramp & Fairway Dr Off-Ramp 6.2% 

SR-60 EB btwn Fairway Dr Off-Ramp & On-Ramp 6.2% 

SR-60 EB btwn Fairway Dr On-Ramp & Brea Canyon Rd On-Ramp 6.2% 

SR-60 EB btwn Brea Canyon Rd On-Ramp & SR-57 SB Off-Ramp 6.2% 

 
 



KOA Corporation 

SR-60 EB btwn SR-57 SB Off-Ramp & SR-57 NB Merge 6.2% 

SR-60 EB btwn SR-57 NB Merge & Grand Ave Off-Ramp 5.2% 

SR-60 EB btwn Grand Ave Off-Ramp & Grand Ave On-Ramp 5.2% 

SR-60 EB btwn Grand Ave On-Ramp & SR-57 NB Split 5.2% 

SR-60 EB btwn SR-57 NB Split & Diamond Bar Blvd On-Ramp 5.2% 

SR-60 EB btwn Diamond Bar Blvd On-Ramp & Philips Ranch Rd Off-Ramp 5.2% 

SR-60 WB btwn Philips Ranch Rd On-Ramp & Diamond Bar Blvd On-
Ramp  8.2% 

SR-60 WB btwn Diamond Bar Blvd On-Ramp & SR-57 SB Merge 8.2% 

SR-60 WB btwn SR-57 SB Merge & Grand Ave Off-Ramp 8% 

SR-60 WB btwn Grand Ave Off-Ramp & Grand Ave On-Ramp 8% 

SR-60 WB btwn Grand Ave On-Ramp & SR-57 SB Split 8% 

SR-60 WB btwn SR-57 SB Split & Brea Canyon Rd Off-Ramp 8% 

SR-60 WB Loop On-Ramp at Grand Avenue 8% 

SR-60 WB Slip On-Ramp at Grand Avenue 8% 

SR-60 WB Off Ramp at Grand Avenue 8% 

SR-60 EB Off Ramp at Grand Avenue 5.2% 

SR-60 EB On Ramp at Grand Avenue 5.2% 

SR-60 EB Loop On Ramp at Grand Avenue 5.2% 
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D. Travel Forecasting (Transportation Modeling)
The local or regional traffic model should reflect the most current land use and planned
improvements (i.e., where programming or funding is secured).  When a general plan build-
out model is not available, the closest forecast model year to build-out should be used.  If a
traffic model is not available, historical growth rates and current trends can be used to
project future traffic volumes.  The TIS should clearly describe any changes made in the
model to accommodate the analysis of a proposed project.

V. TRAFFIC IMPACT ANALYSIS METHODOLOGIES
Typically, the traffic analysis methodologies for the facility types indicated below are used by
Caltrans and will be accepted without prior consultation. When a State highway has saturated
flows, the use of a micro-simulation model is encouraged for the analysis (please note however,
the micro-simulation model must be calibrated and validated for reliable results).  Other analysis
methods may be accepted, however, consultation between the lead agency, Caltrans and those
preparing the TIS is recommended to agree on the data necessary for the analysis.
A. Freeway Segments – Highway Capacity Manual (HCM)*, operational analysis
B. Weaving Areas – Caltrans Highway Design Manual (HDM)
C. Ramps and Ramp Junctions – HCM*, operational analysis or Caltrans HDM, Caltrans Ramp

Metering Guidelines (most recent edition)
D. Multi-Lane Highways – HCM*, operational analysis
E. Two-lane Highways – HCM*, operational analysis
F.  Signalized Intersections8 – HCM*, Highway Capacity Software**, operational analysis,

TRAFFIXTM**, Synchro**, see footnote 8
G. Unsignalized Intersections – HCM*, operational analysis, Caltrans Traffic Manual for signal

warrants if a signal is being considered
H. Transit – HCM*, operational analysis
I. Pedestrians – HCM*
J. Bicycles – HCM*
K. Caltrans Criteria/Warrants – Caltrans Traffic Manual (stop signs, traffic signals, freeway

lighting, conventional highway lighting, school crossings)
L. Channelization – Caltrans guidelines for Reconstruction of Intersections, August 1985,

Ichiro Fukutome
*The most current edition of the Highway Capacity Manual, Transportation Research Board,
National Research Council, should be used.
**NOTE:  Caltrans does not officially advocate the use of any special software.  However,
consistency with the HCM is advocated in most but not all cases.  The Caltrans local
development review units utilize the software mentioned above.  If different software or
analytical techniques are used for the TIS then consultation between the lead agency, Caltrans
and those preparing the TIS is recommended.  Results that are significantly different than those
produced with the analytical techniques above should be challenged.

                                                          
8 The procedures in the Highway Capacity Manual "do not explicitly address operations of closely spaced signalized
intersections.  Under such conditions, several unique characteristics must be considered, including spill-back potential
from the downstream intersection to the upstream intersection, effects of downstream queues on upstream saturation
flow rate, and unusual platoon dispersion or compression between intersections.  An example of such closely spaced
operations is signalized ramp terminals at urban interchanges.  Queue interactions between closely spaced intersections
may seriously distort the procedures in" the HCM.



2

MEASURES OF EFFECTIVENESS BY FACILITY TYPE

TYPE OF FACILITY MEASURE OF EFFECTIVENESS (MOE)
Basic Freeway Segments Density (pc/mi/ln)
Ramps Density (pc/mi/ln)
Ramp Terminals Delay (sec/veh)
Multi-Lane Highways Density (pc/mi/ln)
Two-Lane Highways Percent-Time-Following

Average Travel Speed (mi/hr)
Signalized Intersections Control Delay per Vehicle (sec/veh)
Unsignalized Intersections Average Control Delay per Vehicle (sec/veh)
Urban Streets Average Travel Speed (mi/hr)

Measures of effectiveness for level of service definitions located in the
most recent version of the Highway Capacity Manual, Transportation
Research Board, National Research Council.
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Transition between LOS "C" and LOS "D" Criteria
(Reference Highway Capacity Manual)

BASIC FREEWAY SEGMENTS @ 65 mi/hr

LOS Maximum
Density

(pc/mi/ln)

Minimum
Speed
(mph)

Maximum
v/c

Maximum
Service

Flow Rate
(pc/hr/ln)

A 11 65.0 0.30 710
B 18 65.0 0.50 1170
C 26 64.6 0.71 1680
D 35 59.7 0.89 2090
E 45 52.2 1.00 2350

SIGNALIZED INTERSECTIONS and RAMP TERMINALS

LOS Control Delay
per Vehicle

(sec/veh)

A � 10
B � 10 - 20
C � 20 - 35
D � 35 - 55
E � 55 - 80
F � 80

MULTI-LANE HIGHWAYS @ 55 mi/hr

LOS Maximum
Density

(pc/mi/ln)

Minimum
Speed
(mph)

Maximum
v/c

Maximum
Service

Flow Rate
(pc/hr/ln)

A 11 55.0 0.29 600
B 18 55.0 0.47 990
C 26 54.9 0.68 1430
D 35 52.9 0.88 1850
E 41 51.2 1.00 2100

Dotted line represents the transition between LOS "C" and LOS "D"
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TWO-LANE HIGHWAYS

LOS Percent
Time-Spent-Following

Average Travel Speed
(mi/hr)

A � 35 � 55
B � 35 - 50 � 50 - 55
C � 50 - 65 � 45 - 50
D � 65 - 80 � 40 - 45
E � 80 � 40

URBAN STREETS

Urban Street Class I II III IV

Range of FFS 55 to 45 mi/hr 45 to 35 mi/hr 35 to 30 mi/hr 35 to 25 mi/hr

Typical FFS 50 mi/hr 40 mi/hr 35 mi/hr 30 mi/hr

LOS Average Travel Speed (mi/hr)

A � 42 � 35 � 30 � 25
B � 34 - 42 � 28 - 35 � 24 - 30 � 19 - 25
C � 27 - 34 � 22 - 28 � 18 - 24 � 13 - 19
D � 21 - 27 � 17 - 22 � 14 - 18 � 9 - 13
E � 16 - 21 � 13 - 17 � 10 - 14 � 7 - 9
F � 16 � 13 � 10 � 7

Dotted line represents the transition between LOS "C" and LOS "D"











 

 

   

 
 

City of Industry 

Traffic Impact Analysis Guidelines 
 



 
 
 

analysis, use the established significant impact thresholds for two-

lane roadways as shown on page 6. 

 

5. Significant Impact Threshold

 

For intersections, the impact is considered significant if the project 

related increase in the volume to capacity (v/c) ratio equals or 

exceeds the threshold shown below. 

 
 

INTERSECTIONS 
 

Preproject 
 

 

LOS 

 

 

V/C 

 

 

Project V/C Increase 

 

C 

 

0.71 to 0.80 

 

0.04 or more 
 

D 

 

0.81 to 0.90 

 

0.02 or more 
 

E/F 

 

0.91 or more 

 

0.01 or more 

 

The project is deemed to have a significant impact on two-lane 

roadways when it adds the following percentages based on LOS 

of the preproject conditions. 

 
 

TWO-LANE ROADWAYS 
 

Percentages Increase in Passenger 

Car Per Hour (PCPH) by Project 
 

Preproject LOS 

 
 

 

 

 

 

Directional  

Split 

 

 

 

 

 

 

Total Capacity  

(PCPH)    

 

C 

 

D 

 

E/F 

 

50/50 

 

2,800 

 

4 

 

2 

 

1 
 

60/40 

 

2,650 

 

4 

 

2 

 

1 
 

70/30 

 

2,500 

 

4 

 

2 

 

1 
 

80/20 

 

2,300 

 

4 

 

2 

 

1 
 

90/10 

 

2,100 

 

4 

 

2 

 

1 
 

100/0 

 

2,000 

 

4 

 

2 

 

1 

Note: City of Industry uses the above Los Angeles County Guidelines per a contract
          arrangement between the City of Industry and Los Angeles County.
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Appendix J 
Concept Plans 
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Appendix K 
Accident Data 



Accident Data Analysis   
 
Traffic Accident Surveillance and Analysis System  (TASAS) data was provided by Caltrans District 7.   The data covers  the 36‐
month period from April 1, 2006 through March 31, 2009.   The table below provides the actual accident rates for fatal, fatal 
plus  injury, and  total accidents  to  the average  rate  for mainline per million vehicle miles, and  for  ramps and connectors per 
million vehicles. 
 

Accident Summary 

Actual Rate (acc/million 

vehicle) 

Average Rate (acc/million 

vehicle) 
Location                          

(PM to PM)   Post Mile 

Total No. 

of 

Accidents  F  F+I  Tot  F  F+I  Tot 

Grand 

Avenue       Br No. 53‐1864  R24.451  Grand Ave would be included as part of the ramp data 

WB Off‐Ramp  R24.712  12  0.000  0.29  1.17  0.004  0.42  1.20 

WB On‐Ramp  R24.551  7  0.000  0.15  0.51  0.002  0.26  0.80 

EB Off‐Ramp  R24.277  35  0.000  0.46  2.68  0.004  0.42  1.20 

Grand 

Avenue 

Ramps 
EB On‐Ramp  R24.552  21  0.000  0.34  1.81  0.002  0.26  0.75 

WB Off‐Ramp  R25.876  21  0.000  0.31  1.64  0.004  0.42  1.20 

WB On‐Ramp  R25.659  9  0.000  0.18  1.64  0.002  0.26  0.80 

EB Off‐Ramp  R25.440  11  0.000  0.30  1.67  0.004  0.42  1.20 

Diamond 

Bar Blvd. 

Ramps 
EB On‐Ramp  R25.706  15  0.000  0.37  1.12  0.002  0.26  0.75 

NB57 to WB60  R4.160  16  0.000  0.09  0.72  0.005  0.20  0.60 

EB60 to SB57  R23.252  13  0.000  0.16  0.52  0.005  0.15  0.45 

NB57 to EB60  R23.708  14  0.000  .04  0.15  0.003  0.11  0.35 

WB60 to SB57  R23.884  52  0.000  0.10  0.53  0.005  0.20  0.60 

EB60 to NB57  R25.157  16  0.000  0.04  0.23  0.005  0.20  0.60 

Connectors 

at SR‐

57/SR‐60 

SB57 to WB60  R25.372  8  0.000  0.03  0.12  0.003  0.11  0.35 

Location  Actual Rate (acc/mvm)  Average Rate (acc/mvm) 

(PM to PM)  Post Mile 

Total No. 

of 

Accidents  F  F+I  Tot  F  F+I  Tot 

WB 

R23.173‐

R26.526  977  0.000  0.44  1.83  0.011  0.33  1.14 
SR‐60        

EB 

R23.173‐

R26.526  458  0.007  0.22  0.86  0.011  0.33  1.14 

NB 

R4.160‐

5.272  135  0.012  0.41  1.62  0.010  0.31  1.01 
SR‐57        

SB 

R4.160‐

5.272  85  0.000  0.24  1.02  0.009  0.29  0.95 

 



 

 

Additionally,  northbound  SR‐57  (PMR4.296  to  R4.496)  is  included  on  Table  C  for  Potential  Investigation  Locations with  the 
following data: 
 

Table C ‐ Potential Investigation Locations 

                        12 months rate 

Total No. of Accidents 
Actual Rate 
(acc/mvm) 

Average Rate 
(acc/mvm) 

Location             
(PM to PM)   Post Mile  36 mos  24 mo  12 mo  6 mo  3 mo  F+I  Tot  F+I  Tot 

SR‐57  NB  4.296‐
R4.496  72  43  25  15  11  1.11  2.78  0.33  1.08 

 
 
The actual fatal accident rate is higher than the state wide average rate for the: 

• Northbound SR‐57 
 
The actual fatal plus injury accident rate and total accidents rate are higher than average for the: 
 

• Eastbound Grand Avenue Off‐Ramp 
• Eastbound Grand Avenue On‐Ramp 
• Eastbound Diamond Bar Boulevard On‐ramp 
• Westbound SR‐60 
• Connector from eastbound 60 to southbound SR‐57 
• Northbound SR‐57 

 
In addition to the above locations, the total actual accident rates are also higher than average for: 

• Westbound Diamond Bar Boulevard Off‐Ramp 
• Westbound Diamond Bar Boulevard On‐Ramp 
• Eastbound Diamond Bar Boulevard Off‐Ramp 
• Connector from Northbound SR‐57 to Westbound SR‐60 
• Southbound SR‐57 

 
The predominant collision type accident was rear‐end for the: 

• Eastbound Grand Avenue Off‐Ramp 
• All Grand Avenue Westbound Ramps 
• All Diamond Bar Boulevard Ramps 
• Eastbound and Westbound SR‐60  
• Northbound 57  
• Connector from northbound SR‐57 to eastbound SR‐60 
• Connector from eastbound SR‐60 to northbound SR‐57 
• Connector from southbound SR‐57 to westbound SR‐60 

 
Rear‐end collisions are typically associated with congestion. 
 
Sideswipe accidents were the predominant collision type for: 

• Connector from westbound SR‐60 to southbound SR‐57 
• Southbound SR‐57 

 
Sideswipe accidents are typically associated with weaving. 
 
Rear‐end and sideswipe accidents were equally predominant on the Eastbound Grand Avenue on‐ramp. 
 



Hit object accidents were the predominant collision type for: 
• Connector from northbound SR‐57 to westbound SR‐60 
• Connector from eastbound SR‐60 to southbound SR‐57 

 
The primary collision factors for the hit object accidents were speeding and improper turns. 
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