








Total Vehicle Summary

30th Ave S & S 216th St

4:00 PM   to   6:00 PM

15-Minute Interval Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start 30th Ave S 30th Ave S S 216th St S 216th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 2 1 3 3 3 0 6 1 1 75 4 2 4 104 7 1 210 0 1 0 0
4:15 PM 7 1 5 4 1 0 2 0 1 78 3 3 8 105 2 6 213 2 2 1 0
4:30 PM 4 0 6 1 5 1 2 0 4 81 5 0 7 103 4 2 222 1 0 1 0
4:45 PM 1 0 3 0 4 0 4 2 4 75 4 6 4 131 2 5 232 0 0 0 0
5:00 PM 5 0 4 1 6 1 0 0 2 83 5 0 2 126 3 2 237 1 0 1 1
5:15 PM 2 0 8 0 4 0 5 0 3 100 3 1 10 140 7 4 282 0 0 0 0
5:30 PM 3 1 4 1 2 0 0 0 2 86 3 0 3 144 1 3 249 1 1 0 1
5:45 PM 6 3 1 0 4 1 1 1 1 83 4 2 7 141 4 2 256 1 2 0 2

Total Survey 30 6 34 10 29 3 20 4 18 661 31 14 45 994 30 25 1,901 6 6 3 4

Peak Hour Summary
5:00 PM   to   6:00 PM

Northbound Southbound Eastbound Westbound Pedestrians
30th Ave S 30th Ave S S 216th St S 216th St Total Crosswalk

In Out Total HV In Out Total HV In Out Total HV In Out Total HV North South East West
Volume 37 39 76 2 24 27 51 1 375 573 948 3 588 385 973 11 1,024 3 3 1 4
%HV 5.4% 4.2% 0.8% 1.9% 1.7%
PHF 0.93 0.67 0.88 0.94 0.91

Northbound Southbound Eastbound Westbound
30th Ave S 30th Ave S S 216th St S 216th St Total

L T R L T R L T R L T R
Volume 16 4 17 16 2 6 8 352 15 22 551 15 1,024

PHF 0.67 0.33 0.53 0.67 0.50 0.30 0.67 0.88 0.75 0.55 0.96 0.54 0.91

Rolling Hour Summary
4:00 PM   to   6:00 PM

Interval Northbound Southbound Eastbound Westbound Pedestrians
Start 30th Ave S 30th Ave S S 216th St S 216th St Interval Crosswalk
Time L T R HV L T R HV L T R HV L T R HV Total North South East West

4:00 PM 14 2 17 8 13 1 14 3 10 309 16 11 23 443 15 14 877 3 3 2 0
4:15 PM 17 1 18 6 16 2 8 2 11 317 17 9 21 465 11 15 904 4 2 3 1
4:30 PM 12 0 21 2 19 2 11 2 13 339 17 7 23 500 16 13 973 2 0 2 1
4:45 PM 11 1 19 2 16 1 9 2 11 344 15 7 19 541 13 14 1,000 2 1 1 2
5:00 PM 16 4 17 2 16 2 6 1 8 352 15 3 22 551 15 11 1,024 3 3 1 4
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Peak Hour Summary
5:00 PM   to   6:00 PM

216th Street Corridor - PM Peak Hour Counts



HCM Signalized Intersection Capacity Analysis
1: 7th Ave S & SR 509 Marine View Drive 3/20/2009

2030 without 509 PM Peak Hour -Mitigated 5:00 pm 9/17/2008 Baseline Synchro 6 Report
Mirai Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 15.0 15.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.97 1.00 0.98 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1805 1892 1787 1881 1551 1845 1530 1805 1900 1566
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.17 1.00 1.00
Satd. Flow (perm) 1805 1892 1787 1881 1551 1845 1530 327 1900 1566
Volume (vph) 151 168 4 273 225 210 0 597 234 124 1015 288
Peak-hour factor, PHF 0.80 0.80 0.80 0.90 0.90 0.90 0.91 0.91 0.91 0.98 1.00 0.98
Adj. Flow (vph) 189 210 5 303 250 233 0 656 257 127 1015 294
RTOR Reduction (vph) 0 1 0 0 0 192 0 0 60 0 0 80
Lane Group Flow (vph) 189 214 0 303 250 41 0 656 197 127 1015 214
Confl. Peds. (#/hr) 8 5 2 2 5
Heavy Vehicles (%) 0% 0% 0% 1% 1% 1% 3% 3% 3% 0% 0% 0%
Turn Type Prot Prot Perm Perm pm+pt Perm
Protected Phases 7 4 3 8 2 1 6
Permitted Phases 8 2 6 6
Actuated Green, G (s) 14.6 20.5 15.5 21.4 21.4 52.5 52.5 70.5 70.0 70.0
Effective Green, g (s) 14.1 20.0 15.0 20.9 20.9 52.5 52.5 70.0 60.0 60.0
Actuated g/C Ratio 0.12 0.17 0.12 0.17 0.17 0.44 0.44 0.58 0.50 0.50
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 5.0 5.0 4.5 5.0 5.0
Vehicle Extension (s) 2.5 3.0 2.5 3.0 3.0 4.5 4.5 2.5 4.0 4.0
Lane Grp Cap (vph) 212 315 223 328 270 807 669 345 950 783
v/s Ratio Prot 0.10 0.11 c0.17 c0.13 0.36 0.04 c0.53
v/s Ratio Perm 0.03 0.13 0.18 0.14
v/c Ratio 0.89 0.68 1.36 0.76 0.15 0.81 0.29 0.37 1.07 0.27
Uniform Delay, d1 52.2 47.0 52.5 47.2 42.0 29.5 21.8 34.8 30.0 17.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.86 0.83 0.84
Incremental Delay, d2 33.9 5.7 187.7 10.0 0.3 8.8 1.1 0.1 37.5 0.2
Delay (s) 86.1 52.7 240.2 57.2 42.3 38.2 22.9 30.0 62.4 14.8
Level of Service F D F E D D C C E B
Approach Delay (s) 68.3 123.3 33.9 49.8
Approach LOS E F C D

Intersection Summary
HCM Average Control Delay 64.1 HCM Level of Service E
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 102.4% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
2: S 216th St & 11th Ave S 3/20/2009

2030 without 509 PM Peak Hour -Mitigated 5:00 pm 9/17/2008 Baseline Synchro 6 Report
Mirai Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 1.00 0.86 1.00 0.88
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1805 1881 1805 1892 1800 1629 1805 1644
Flt Permitted 0.27 1.00 0.40 1.00 0.73 1.00 0.69 1.00
Satd. Flow (perm) 507 1881 753 1892 1375 1629 1310 1644
Volume (vph) 17 485 35 55 653 20 23 4 83 38 7 28
Peak-hour factor, PHF 0.94 0.94 0.94 0.82 0.82 0.82 0.70 0.70 0.70 0.73 0.73 0.73
Adj. Flow (vph) 18 516 37 67 796 24 33 6 119 52 10 38
RTOR Reduction (vph) 0 5 0 0 2 0 0 97 0 0 31 0
Lane Group Flow (vph) 18 548 0 67 818 0 33 28 0 52 17 0
Confl. Peds. (#/hr) 3 3
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 16.0 16.0 16.0 16.0 6.8 6.8 6.8 6.8
Effective Green, g (s) 15.0 15.0 15.0 15.0 5.8 5.8 5.8 5.8
Actuated g/C Ratio 0.49 0.49 0.49 0.49 0.19 0.19 0.19 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 247 916 367 921 259 307 247 310
v/s Ratio Prot 0.29 c0.43 0.02 0.01
v/s Ratio Perm 0.04 0.09 0.02 c0.04
v/c Ratio 0.07 0.60 0.18 0.89 0.13 0.09 0.21 0.06
Uniform Delay, d1 4.2 5.7 4.4 7.1 10.4 10.3 10.6 10.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 1.1 0.2 10.4 0.2 0.1 0.4 0.1
Delay (s) 4.3 6.8 4.7 17.5 10.6 10.5 11.0 10.3
Level of Service A A A B B B B B
Approach Delay (s) 6.7 16.6 10.5 10.7
Approach LOS A B B B

Intersection Summary
HCM Average Control Delay 12.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 30.8 Sum of lost time (s) 10.0
Intersection Capacity Utilization 60.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
3: S 216th St & 20th Ave S 3/24/2009

2030 without 509 PM Peak Hour -Mitigated 5:00 pm 9/17/2008 Baseline Synchro 6 Report
Mirai Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 0.85 1.00 0.85 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 3443 1732 1845 1568 1770 1583 1805 1615
Flt Permitted 0.14 1.00 0.40 1.00 1.00 0.41 1.00 0.68 1.00
Satd. Flow (perm) 253 3443 737 1845 1568 769 1583 1292 1615
Volume (vph) 53 446 72 54 584 28 59 0 101 108 0 94
Peak-hour factor, PHF 0.92 0.92 0.92 0.79 0.79 0.79 0.84 0.84 0.84 0.25 0.25 0.25
Adj. Flow (vph) 58 485 78 68 739 35 70 0 120 432 0 376
RTOR Reduction (vph) 0 11 0 0 0 16 0 72 0 0 88 0
Lane Group Flow (vph) 58 552 0 68 739 19 70 48 0 432 288 0
Confl. Peds. (#/hr) 12 12
Heavy Vehicles (%) 2% 2% 2% 3% 3% 3% 2% 2% 2% 0% 0% 0%
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 8 2 6
Actuated Green, G (s) 36.8 36.8 36.8 36.8 36.8 31.4 31.4 31.4 31.4
Effective Green, g (s) 35.8 35.8 35.8 35.8 35.8 30.4 30.4 30.4 30.4
Actuated g/C Ratio 0.47 0.47 0.47 0.47 0.47 0.40 0.40 0.40 0.40
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 119 1618 346 867 737 307 632 515 644
v/s Ratio Prot 0.16 c0.40 0.03 0.18
v/s Ratio Perm 0.23 0.09 0.01 0.09 c0.33
v/c Ratio 0.49 0.34 0.20 0.85 0.03 0.23 0.08 0.84 0.45
Uniform Delay, d1 13.9 12.8 11.8 17.9 10.8 15.1 14.2 20.7 16.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.1 0.1 0.3 8.1 0.0 0.4 0.1 11.4 0.5
Delay (s) 17.0 12.9 12.1 26.0 10.9 15.5 14.2 32.1 17.3
Level of Service B B B C B B B C B
Approach Delay (s) 13.3 24.2 14.7 25.2
Approach LOS B C B C

Intersection Summary
HCM Average Control Delay 21.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 76.2 Sum of lost time (s) 10.0
Intersection Capacity Utilization 59.2% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
4: S 216th St & 24th Ave S 3/20/2009

2030 without 509 PM Peak Hour -Mitigated 5:00 pm 9/17/2008 Baseline Synchro 6 Report
Mirai Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.97 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.99 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.97 1.00 0.91 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1787 3536 1787 3474 1770 1665 3367 1752
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1787 3536 1787 3474 1770 1665 3367 1752
Volume (vph) 46 677 47 175 652 135 49 81 139 144 295 112
Peak-hour factor, PHF 0.87 0.87 0.87 0.95 0.95 0.95 0.91 0.91 0.91 0.77 0.77 0.77
Adj. Flow (vph) 53 778 54 184 686 142 54 89 153 187 383 145
RTOR Reduction (vph) 0 3 0 0 11 0 0 42 0 0 9 0
Lane Group Flow (vph) 53 829 0 184 817 0 54 200 0 187 519 0
Confl. Peds. (#/hr) 1 2 2 1 4 4
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 2% 2% 2% 4% 4% 4%
Turn Type Prot Prot Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 8 4
Actuated Green, G (s) 4.7 32.3 12.5 40.1 5.9 33.6 8.5 36.2
Effective Green, g (s) 3.7 31.3 11.5 39.1 4.9 32.6 7.5 35.2
Actuated g/C Ratio 0.04 0.30 0.11 0.38 0.05 0.32 0.07 0.34
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 64 1076 200 1320 84 527 245 599
v/s Ratio Prot 0.03 c0.23 c0.10 0.24 0.03 0.12 c0.06 c0.30
v/s Ratio Perm
v/c Ratio 0.83 0.77 0.92 0.62 0.64 0.38 0.76 0.87
Uniform Delay, d1 49.3 32.5 45.2 25.9 48.1 27.3 46.8 31.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 56.0 3.5 41.8 0.9 15.6 0.5 13.2 12.5
Delay (s) 105.3 36.0 87.0 26.7 63.7 27.7 60.0 44.1
Level of Service F D F C E C E D
Approach Delay (s) 40.1 37.7 34.3 48.3
Approach LOS D D C D

Intersection Summary
HCM Average Control Delay 40.7 HCM Level of Service D
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 102.9 Sum of lost time (s) 20.0
Intersection Capacity Utilization 72.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
5: S 216th St & SR 99 (Pacific Highway) 3/20/2009

2030 without 509 PM Peak Hour -Mitigated 5:00 pm 9/17/2008 Baseline Synchro 6 Report
Mirai Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.91 0.91 1.00 0.91 0.91 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1610 3378 1583 1610 3379 1532 1770 3539 1551 1770 3539 1558
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1610 3378 1583 1610 3379 1532 1770 3539 1551 1770 3539 1558
Volume (vph) 272 462 185 278 483 85 254 400 208 214 1513 229
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.97 1.00 0.97 0.94 1.00 0.94
Adj. Flow (vph) 286 486 195 293 508 89 262 400 214 228 1513 244
RTOR Reduction (vph) 0 0 158 0 0 73 0 0 141 0 0 81
Lane Group Flow (vph) 249 523 37 258 543 16 262 400 73 228 1513 163
Confl. Peds. (#/hr) 12 4 2
Turn Type Split Perm Split Perm Prot Perm Prot Perm
Protected Phases 4 4 8 8 5 2 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 28.9 28.9 28.9 27.5 27.5 27.5 20.3 50.9 50.9 23.5 53.3 53.3
Effective Green, g (s) 28.6 28.6 28.6 27.2 27.2 27.2 20.6 51.2 51.2 23.0 53.6 53.6
Actuated g/C Ratio 0.19 0.19 0.19 0.18 0.18 0.18 0.14 0.34 0.34 0.15 0.36 0.36
Clearance Time (s) 4.7 4.7 4.7 4.7 4.7 4.7 5.3 5.3 5.3 4.5 5.3 5.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 2.5 3.0 3.0 2.5 3.0 3.0
Lane Grp Cap (vph) 307 644 302 292 613 278 243 1208 529 271 1265 557
v/s Ratio Prot 0.15 c0.15 0.16 c0.16 c0.15 0.11 0.13 c0.43
v/s Ratio Perm 0.02 0.01 0.05 0.10
v/c Ratio 0.81 0.81 0.12 0.88 0.89 0.06 1.08 0.33 0.14 0.84 1.20 0.29
Uniform Delay, d1 58.1 58.1 50.3 59.9 59.9 50.8 64.7 36.7 34.1 61.7 48.2 34.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.76 1.38 5.62 1.00 1.00 1.00
Incremental Delay, d2 14.9 7.7 0.2 25.4 14.4 0.1 78.6 0.7 0.5 20.1 96.2 1.3
Delay (s) 73.0 65.8 50.5 85.3 74.3 50.9 127.8 51.2 192.3 81.8 144.4 35.9
Level of Service E E D F E D F D F F F D
Approach Delay (s) 64.6 75.1 108.6 123.9
Approach LOS E E F F

Intersection Summary
HCM Average Control Delay 99.7 HCM Level of Service F
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 103.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
6: S 216th St & 30th Ave S 3/20/2009

2030 without 509 PM Peak Hour -Mitigated 5:00 pm 9/17/2008 Baseline Synchro 6 Report
Mirai Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.89 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.97
Satd. Flow (prot) 1786 3563 1768 3529 1588 1702
Flt Permitted 0.27 1.00 0.27 1.00 0.93 0.74
Satd. Flow (perm) 515 3563 510 3529 1493 1304
Volume (vph) 8 840 15 81 910 15 16 4 70 16 2 6
Peak-hour factor, PHF 0.88 0.88 0.88 0.94 0.94 0.94 0.93 0.93 0.93 0.67 0.67 0.67
Adj. Flow (vph) 9 955 17 86 968 16 17 4 75 24 3 9
RTOR Reduction (vph) 0 2 0 0 2 0 0 61 0 0 7 0
Lane Group Flow (vph) 9 970 0 86 982 0 0 35 0 0 29 0
Confl. Peds. (#/hr) 3 3 3 3 4 1 1 4
Heavy Vehicles (%) 1% 1% 1% 2% 2% 2% 5% 5% 5% 4% 4% 4%
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 15.6 15.6 15.6 15.6 6.7 6.7
Effective Green, g (s) 14.6 14.6 14.6 14.6 5.7 5.7
Actuated g/C Ratio 0.48 0.48 0.48 0.48 0.19 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 248 1717 246 1700 281 245
v/s Ratio Prot 0.27 c0.28
v/s Ratio Perm 0.02 0.17 c0.02 0.02
v/c Ratio 0.04 0.57 0.35 0.58 0.12 0.12
Uniform Delay, d1 4.1 5.6 4.9 5.6 10.2 10.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.4 0.9 0.5 0.2 0.2
Delay (s) 4.2 6.0 5.8 6.1 10.4 10.4
Level of Service A A A A B B
Approach Delay (s) 6.0 6.1 10.4 10.4
Approach LOS A A B B

Intersection Summary
HCM Average Control Delay 6.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 30.3 Sum of lost time (s) 10.0
Intersection Capacity Utilization 47.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
1: 7th Ave S & SR 509 Marine View Drive 3/20/2009

2030 with 509 PM Peak Hour -Mitigated 5:00 pm 9/17/2008 Baseline Synchro 6 Report
Mirai Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 15.0 15.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.97 1.00 0.99 1.00 1.00 0.97
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 1.00 0.85 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1805 1883 1787 1881 1551 1845 1545 1805 1900 1566
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00 1.00 0.22 1.00 1.00
Satd. Flow (perm) 1805 1883 1787 1881 1551 1845 1545 409 1900 1566
Volume (vph) 156 145 7 287 180 95 0 590 200 182 940 294
Peak-hour factor, PHF 0.80 0.80 0.80 0.90 0.90 0.90 0.91 1.00 0.91 0.98 1.00 0.98
Adj. Flow (vph) 195 181 9 319 200 106 0 590 220 186 940 300
RTOR Reduction (vph) 0 2 0 0 0 90 0 0 57 0 0 88
Lane Group Flow (vph) 195 188 0 319 200 16 0 590 163 186 940 212
Confl. Peds. (#/hr) 8 5 2 2 5
Heavy Vehicles (%) 0% 0% 0% 1% 1% 1% 3% 3% 3% 0% 0% 0%
Turn Type Prot Prot Perm Perm pm+pt Perm
Protected Phases 7 4 3 8 2 1 6
Permitted Phases 8 2 6 6
Actuated Green, G (s) 19.1 20.1 17.5 18.5 18.5 50.9 50.9 68.9 68.4 68.4
Effective Green, g (s) 18.6 19.6 17.0 18.0 18.0 50.9 50.9 68.4 58.4 58.4
Actuated g/C Ratio 0.16 0.16 0.14 0.15 0.15 0.42 0.42 0.57 0.49 0.49
Clearance Time (s) 4.5 4.5 4.5 4.5 4.5 5.0 5.0 4.5 5.0 5.0
Vehicle Extension (s) 2.5 3.0 2.5 3.0 3.0 4.5 4.5 2.5 4.0 4.0
Lane Grp Cap (vph) 280 308 253 282 233 783 655 379 925 762
v/s Ratio Prot c0.11 0.10 c0.18 0.11 0.32 c0.05 c0.49
v/s Ratio Perm 0.01 0.11 0.23 0.14
v/c Ratio 0.70 0.61 1.26 0.71 0.07 0.75 0.25 0.49 1.02 0.28
Uniform Delay, d1 48.0 46.7 51.5 48.5 43.8 29.2 22.2 34.5 30.8 18.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.08 0.88 1.05
Incremental Delay, d2 6.8 3.6 145.2 7.9 0.1 6.6 0.9 0.4 27.3 0.6
Delay (s) 54.8 50.2 196.7 56.4 43.9 35.9 23.2 37.6 54.3 19.8
Level of Service D D F E D D C D D B
Approach Delay (s) 52.5 125.9 32.4 44.8
Approach LOS D F C D

Intersection Summary
HCM Average Control Delay 58.3 HCM Level of Service E
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 25.0
Intersection Capacity Utilization 98.5% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
2: S 216th St & 11th Ave S 3/20/2009

2030 with 509 PM Peak Hour -Mitigated 5:00 pm 9/17/2008 Baseline Synchro 6 Report
Mirai Associates, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.99 1.00 0.86 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.96 1.00
Satd. Flow (prot) 1805 1863 1805 1889 1800 1628 1830 1578
Flt Permitted 0.32 1.00 0.59 1.00 0.74 1.00 0.69 1.00
Satd. Flow (perm) 608 1863 1116 1889 1404 1628 1319 1578
Volume (vph) 19 230 34 55 499 20 22 4 85 24 7 36
Peak-hour factor, PHF 0.94 0.94 0.94 0.82 0.82 0.82 0.70 0.70 0.70 0.73 0.73 0.73
Adj. Flow (vph) 20 245 36 67 609 24 31 6 121 33 10 49
RTOR Reduction (vph) 0 11 0 0 3 0 0 98 0 0 0 40
Lane Group Flow (vph) 20 270 0 67 630 0 31 29 0 0 43 9
Confl. Peds. (#/hr) 3 3
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6 6
Actuated Green, G (s) 14.6 14.6 14.6 14.6 6.4 6.4 6.4 6.4
Effective Green, g (s) 13.6 13.6 13.6 13.6 5.4 5.4 5.4 5.4
Actuated g/C Ratio 0.47 0.47 0.47 0.47 0.19 0.19 0.19 0.19
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 285 874 523 886 261 303 246 294
v/s Ratio Prot 0.14 c0.33 0.02
v/s Ratio Perm 0.03 0.06 0.02 c0.03 0.01
v/c Ratio 0.07 0.31 0.13 0.71 0.12 0.09 0.17 0.03
Uniform Delay, d1 4.2 4.8 4.4 6.1 9.8 9.8 9.9 9.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.2 0.1 2.7 0.2 0.1 0.3 0.0
Delay (s) 4.3 5.0 4.5 8.8 10.0 9.9 10.3 9.7
Level of Service A A A A B A B A
Approach Delay (s) 4.9 8.4 9.9 10.0
Approach LOS A A A A

Intersection Summary
HCM Average Control Delay 7.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.56
Actuated Cycle Length (s) 29.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 52.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
3: S 216th St & 20th Ave S 3/24/2009

2030 with 509 PM Peak Hour -Mitigated 5:00 pm 9/17/2008 Baseline Synchro 6 Report
Mirai Associates, Inc. Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frpb, ped/bikes 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 0.98 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 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
Satd. Flow (prot) 1770 3539 1508 1716 1845 1568 1770 1583 1805 1615
Flt Permitted 0.19 1.00 1.00 0.61 1.00 1.00 0.47 1.00 0.68 1.00
Satd. Flow (perm) 353 3539 1508 1107 1845 1568 876 1583 1292 1615
Volume (vph) 43 204 70 56 431 37 59 0 101 142 0 94
Peak-hour factor, PHF 0.92 0.92 0.92 0.79 0.79 0.79 0.84 0.84 0.84 0.25 0.25 0.25
Adj. Flow (vph) 47 222 76 71 546 47 70 0 120 568 0 376
RTOR Reduction (vph) 0 0 49 0 0 29 0 59 0 0 79 0
Lane Group Flow (vph) 47 222 27 71 546 18 70 61 0 568 297 0
Confl. Peds. (#/hr) 12 12
Heavy Vehicles (%) 2% 2% 2% 3% 3% 3% 2% 2% 2% 0% 0% 0%
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 2 6 6 8 4
Actuated Green, G (s) 28.3 28.3 28.3 28.3 28.3 28.3 39.4 39.4 39.4 39.4
Effective Green, g (s) 27.3 27.3 27.3 27.3 27.3 27.3 38.4 38.4 38.4 38.4
Actuated g/C Ratio 0.36 0.36 0.36 0.36 0.36 0.36 0.51 0.51 0.51 0.51
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 127 1276 544 399 665 565 444 803 655 819
v/s Ratio Prot 0.06 c0.30 0.04 0.18
v/s Ratio Perm 0.13 0.02 0.06 0.01 0.08 c0.44
v/c Ratio 0.37 0.17 0.05 0.18 0.82 0.03 0.16 0.08 0.87 0.36
Uniform Delay, d1 17.9 16.5 15.8 16.5 22.0 15.7 10.0 9.6 16.4 11.3
Progression Factor 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 0.1 0.0 0.2 8.0 0.0 0.2 0.0 11.7 0.3
Delay (s) 19.7 16.6 15.8 16.7 30.0 15.7 10.2 9.6 28.1 11.5
Level of Service B B B B C B B A C B
Approach Delay (s) 16.8 27.6 9.8 21.5
Approach LOS B C A C

Intersection Summary
HCM Average Control Delay 21.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 75.7 Sum of lost time (s) 10.0
Intersection Capacity Utilization 53.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
4: S 216th St & 24th Ave S 3/20/2009

2030 with 509 PM Peak Hour -Mitigated 5:00 pm 9/17/2008 Baseline Synchro 6 Report
Mirai Associates, Inc. Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 0.97 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.98 1.00 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.98 1.00 0.89 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1787 3509 1787 3486 1770 1639 3367 1780
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1787 3509 1787 3486 1770 1639 3367 1780
Volume (vph) 46 587 72 166 617 109 59 57 140 287 475 98
Peak-hour factor, PHF 0.87 0.87 0.87 0.95 0.95 0.95 0.91 0.91 0.91 0.77 0.77 0.77
Adj. Flow (vph) 53 675 83 175 649 115 65 63 154 373 617 127
RTOR Reduction (vph) 0 6 0 0 9 0 0 60 0 0 5 0
Lane Group Flow (vph) 53 752 0 175 755 0 65 157 0 373 739 0
Confl. Peds. (#/hr) 1 2 2 1 4 4
Heavy Vehicles (%) 1% 1% 1% 1% 1% 1% 2% 2% 2% 4% 4% 4%
Turn Type Prot Prot Prot Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 8 4
Actuated Green, G (s) 5.7 33.4 16.3 44.0 5.7 43.0 19.1 56.4
Effective Green, g (s) 4.7 32.4 15.3 43.0 4.7 42.0 18.1 55.4
Actuated g/C Ratio 0.04 0.25 0.12 0.34 0.04 0.33 0.14 0.43
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 66 890 214 1173 65 539 477 772
v/s Ratio Prot 0.03 c0.21 c0.10 0.22 0.04 0.10 c0.11 c0.42
v/s Ratio Perm
v/c Ratio 0.80 0.84 0.82 0.64 1.00 0.29 0.78 0.96
Uniform Delay, d1 61.1 45.3 54.9 35.9 61.5 31.8 52.9 35.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 48.8 7.4 20.9 1.2 111.6 0.3 8.1 22.2
Delay (s) 109.9 52.7 75.8 37.1 173.2 32.1 61.1 57.3
Level of Service F D E D F C E E
Approach Delay (s) 56.5 44.3 64.7 58.6
Approach LOS E D E E

Intersection Summary
HCM Average Control Delay 54.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 127.8 Sum of lost time (s) 20.0
Intersection Capacity Utilization 78.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
5: S 216th St & SR 99 (Pacific Highway) 3/20/2009

2030 with 509 PM Peak Hour -Mitigated 5:00 pm 9/17/2008 Baseline Synchro 6 Report
Mirai Associates, Inc. Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 0.97 1.00 1.00 0.98 1.00 1.00 0.98
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 1770 3539 1532 1770 3539 1551 1770 3539 1558
Flt Permitted 0.17 1.00 1.00 0.55 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 324 3539 1583 1021 3539 1532 1770 3539 1551 1770 3539 1558
Volume (vph) 282 317 362 227 397 12 249 212 230 273 1294 251
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.97 1.00 0.97 0.94 1.00 0.94
Adj. Flow (vph) 297 334 381 239 418 13 257 212 237 290 1294 267
RTOR Reduction (vph) 0 0 255 0 0 11 0 0 144 0 0 100
Lane Group Flow (vph) 297 334 126 239 418 2 257 212 93 290 1294 167
Confl. Peds. (#/hr) 12 4 2
Turn Type pm+pt Perm pm+pt Perm Prot Perm Prot Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 48.4 30.3 30.3 35.8 22.4 22.4 24.2 58.6 58.6 28.5 62.1 62.1
Effective Green, g (s) 48.1 30.0 30.0 35.2 22.1 22.1 24.5 58.9 58.9 28.0 62.4 62.4
Actuated g/C Ratio 0.32 0.20 0.20 0.23 0.15 0.15 0.16 0.39 0.39 0.19 0.42 0.42
Clearance Time (s) 4.7 4.7 4.7 4.7 4.7 4.7 5.3 5.3 5.3 4.5 5.3 5.3
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 2.5 3.0 3.0 2.5 3.0 3.0
Lane Grp Cap (vph) 306 708 317 305 521 226 289 1390 609 330 1472 648
v/s Ratio Prot c0.14 0.09 0.07 0.12 0.15 0.06 c0.16 c0.37
v/s Ratio Perm c0.18 0.08 0.12 0.00 0.06 0.11
v/c Ratio 0.97 0.47 0.40 0.78 0.80 0.01 0.89 0.15 0.15 0.88 0.88 0.26
Uniform Delay, d1 43.1 53.0 52.1 51.3 61.8 54.6 61.4 29.4 29.4 59.3 40.3 28.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.78 1.19 3.94 1.00 1.00 1.00
Incremental Delay, d2 43.3 0.5 0.8 12.4 8.7 0.0 25.7 0.2 0.5 22.1 7.8 1.0
Delay (s) 86.4 53.5 53.0 63.6 70.5 54.6 73.9 35.2 116.6 81.5 48.1 29.6
Level of Service F D D E E D E D F F D C
Approach Delay (s) 63.0 67.8 76.6 50.7
Approach LOS E E E D

Intersection Summary
HCM Average Control Delay 60.6 HCM Level of Service E
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 96.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
6: S 216th St & 30th Ave S 3/20/2009

2030 with 509 PM Peak Hour -Mitigated 5:00 pm 9/17/2008 Baseline Synchro 6 Report
Mirai Associates, Inc. Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00
Frpb, ped/bikes 1.00 1.00 1.00 1.00 0.99 1.00
Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 1.00 1.00 0.89 0.97
Flt Protected 0.95 1.00 0.95 1.00 0.99 0.97
Satd. Flow (prot) 1786 3563 1768 3526 1588 1702
Flt Permitted 0.36 1.00 0.32 1.00 0.93 0.74
Satd. Flow (perm) 683 3563 600 3526 1491 1304
Volume (vph) 8 776 15 73 699 15 16 4 70 16 2 6
Peak-hour factor, PHF 0.88 0.88 0.88 0.94 0.94 0.94 0.93 0.93 0.93 0.67 0.67 0.67
Adj. Flow (vph) 9 882 17 78 744 16 17 4 75 24 3 9
RTOR Reduction (vph) 0 2 0 0 2 0 0 60 0 0 7 0
Lane Group Flow (vph) 9 897 0 78 758 0 0 36 0 0 29 0
Confl. Peds. (#/hr) 3 3 3 3 4 1 1 4
Heavy Vehicles (%) 1% 1% 1% 2% 2% 2% 5% 5% 5% 4% 4% 4%
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 13.4 13.4 13.4 13.4 6.5 6.5
Effective Green, g (s) 12.4 12.4 12.4 12.4 5.5 5.5
Actuated g/C Ratio 0.44 0.44 0.44 0.44 0.20 0.20
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 304 1584 267 1567 294 257
v/s Ratio Prot c0.25 0.21
v/s Ratio Perm 0.01 0.13 c0.02 0.02
v/c Ratio 0.03 0.57 0.29 0.48 0.12 0.11
Uniform Delay, d1 4.4 5.8 4.9 5.5 9.2 9.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 0.5 0.6 0.2 0.2 0.2
Delay (s) 4.4 6.2 5.6 5.7 9.4 9.4
Level of Service A A A A A A
Approach Delay (s) 6.2 5.7 9.4 9.4
Approach LOS A A A A

Intersection Summary
HCM Average Control Delay 6.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 27.9 Sum of lost time (s) 10.0
Intersection Capacity Utilization 44.1% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



Queues
1: 7th Ave S & SR 509 Marine View Drive 3/20/2009

2030 without 509 PM Peak Hour -Mitigated 5:00 pm 9/17/2008 Baseline Synchro 6 Report
Mirai Associates, Inc. Page 1

Lane Group EBL EBT WBL WBT WBR NBT NBR SBL SBT SBR
Lane Group Flow (vph) 189 215 303 250 233 656 257 127 1015 294
v/c Ratio 0.89 0.68 1.36 0.76 0.50 0.81 0.35 0.48 1.07 0.34
Control Delay 91.3 56.7 227.8 61.7 8.7 40.4 15.6 30.0 64.0 7.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 41.7 0.0
Total Delay 91.3 56.7 227.8 61.7 8.7 40.4 15.6 30.0 105.7 7.9
Queue Length 50th (ft) 146 159 ~308 189 0 431 71 43 ~853 57
Queue Length 95th (ft) #226 188 #487 251 62 #766 160 m56m#1053 m82
Internal Link Dist (ft) 256 268 87 492
Turn Bay Length (ft) 200 175 175 125 200
Base Capacity (vph) 220 498 223 500 583 807 736 267 950 863
Starvation Cap Reductn 0 0 0 0 0 0 0 0 81 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.86 0.43 1.36 0.50 0.40 0.81 0.35 0.48 1.17 0.34

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.
m    Volume for 95th percentile queue is metered by upstream signal.



Queues
2: S 216th St & 11th Ave S 3/20/2009

2030 without 509 PM Peak Hour -Mitigated 5:00 pm 9/17/2008 Baseline Synchro 6 Report
Mirai Associates, Inc. Page 2

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 18 553 67 820 33 125 52 48
v/c Ratio 0.07 0.60 0.27 0.89 0.13 0.31 0.22 0.14
Control Delay 5.6 9.2 8.5 24.0 11.4 5.5 12.7 6.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.6 9.2 8.5 24.0 11.4 5.5 12.7 6.4
Queue Length 50th (ft) 1 51 5 96 5 1 7 1
Queue Length 95th (ft) 7 118 19 #245 12 13 18 11
Internal Link Dist (ft) 1108 2591 652 549
Turn Bay Length (ft) 50 50 50 50
Base Capacity (vph) 247 922 252 925 516 685 482 640
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.07 0.60 0.27 0.89 0.06 0.18 0.11 0.07

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



Queues
3: S 216th St & 20th Ave S 3/24/2009

2030 without 509 PM Peak Hour -Mitigated 5:00 pm 9/17/2008 Baseline Synchro 6 Report
Mirai Associates, Inc. Page 1

Lane Group EBL EBT WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 58 563 68 739 35 70 120 432 376
v/c Ratio 0.53 0.36 0.22 0.89 0.05 0.24 0.15 0.87 0.53
Control Delay 39.2 15.0 17.7 35.1 6.9 21.9 0.4 44.1 15.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.2 15.0 17.7 35.1 6.9 21.9 0.4 44.1 15.2
Queue Length 50th (ft) 18 81 18 296 1 22 0 182 76
Queue Length 95th (ft) 83 173 52 523 16 63 0 76 0
Internal Link Dist (ft) 252 1211 512 540
Turn Bay Length (ft) 100 100 50 100
Base Capacity (vph) 146 2064 420 1104 951 411 991 705 948
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.40 0.27 0.16 0.67 0.04 0.17 0.12 0.61 0.40

Intersection Summary



Queues
4: S 216th St & 24th Ave S 3/20/2009

2030 without 509 PM Peak Hour -Mitigated 5:00 pm 9/17/2008 Baseline Synchro 6 Report
Mirai Associates, Inc. Page 4

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 53 832 184 828 54 242 187 528
v/c Ratio 0.38 0.82 0.73 0.63 0.40 0.44 0.55 0.89
Control Delay 68.5 45.6 69.4 31.2 70.1 28.1 61.8 53.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.5 45.6 69.4 31.2 70.1 28.1 61.8 53.3
Queue Length 50th (ft) 38 300 131 262 39 104 69 358
Queue Length 95th (ft) 96 456 #265 414 #111 215 114 476
Internal Link Dist (ft) 1211 980 265 2576
Turn Bay Length (ft) 100 100 150 175
Base Capacity (vph) 202 1464 403 1741 168 780 522 854
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.26 0.57 0.46 0.48 0.32 0.31 0.36 0.62

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



Queues
5: S 216th St & SR 99 (Pacific Highway) 3/20/2009

2030 without 509 PM Peak Hour -Mitigated 5:00 pm 9/17/2008 Baseline Synchro 6 Report
Mirai Associates, Inc. Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 249 523 195 258 543 89 262 400 214 228 1513 244
v/c Ratio 0.81 0.81 0.42 0.88 0.89 0.25 1.08 0.33 0.32 0.84 1.20 0.38
Control Delay 78.1 68.5 9.0 89.4 76.8 11.7 126.0 54.1 29.3 86.9 138.1 18.6
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 78.1 68.5 9.0 89.4 76.8 11.7 126.0 54.1 29.3 86.9 138.1 18.6
Queue Length 50th (ft) 258 271 0 269 282 0 ~324 198 119 220 ~940 82
Queue Length 95th (ft) 363 332 67 #468 #410 51 #512 245 196 302 #1078 159
Internal Link Dist (ft) 980 744 1256 827
Turn Bay Length (ft) 350 250 300 250 400 150 225
Base Capacity (vph) 351 736 498 294 618 353 243 1209 671 362 1265 638
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 0.71 0.71 0.39 0.88 0.88 0.25 1.08 0.33 0.32 0.63 1.20 0.38

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.



Queues
6: S 216th St & 30th Ave S 3/20/2009

2030 without 509 PM Peak Hour -Mitigated 5:00 pm 9/17/2008 Baseline Synchro 6 Report
Mirai Associates, Inc. Page 6

Lane Group EBL EBT WBL WBT NBT SBT
Lane Group Flow (vph) 9 972 86 984 96 36
v/c Ratio 0.04 0.57 0.39 0.59 0.28 0.13
Control Delay 4.4 7.0 10.8 7.1 8.5 12.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.4 7.0 10.8 7.1 8.5 12.5
Queue Length 50th (ft) 1 43 7 44 3 3
Queue Length 95th (ft) 5 86 30 91 33 17
Internal Link Dist (ft) 744 1142 608 766
Turn Bay Length (ft) 100 100
Base Capacity (vph) 369 2857 371 2831 840 769
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.34 0.23 0.35 0.11 0.05

Intersection Summary



Queues
1: 7th Ave S & SR 509 Marine View Drive 3/20/2009

2030 with 509 PM Peak Hour -Mitigated 5:00 pm 9/17/2008 Baseline Synchro 6 Report
Mirai Associates, Inc. Page 1

Lane Group EBL EBT WBL WBT WBR NBT NBR SBL SBT SBR
Lane Group Flow (vph) 195 190 319 200 106 590 220 186 940 300
v/c Ratio 0.70 0.61 1.26 0.71 0.33 0.75 0.31 0.68 1.02 0.35
Control Delay 61.9 53.3 187.5 61.4 10.0 38.4 15.3 49.0 56.1 10.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 23.3 0.0
Total Delay 61.9 53.3 187.5 61.4 10.0 38.4 15.3 49.0 79.4 10.4
Queue Length 50th (ft) 144 138 ~310 151 0 376 57 85 ~785 87
Queue Length 95th (ft) 198 165 #492 204 45 #690 139 m138m#1094 m118
Internal Link Dist (ft) 255 269 87 492
Turn Bay Length (ft) 200 175 175 125 200
Base Capacity (vph) 279 496 253 525 509 783 713 272 925 851
Starvation Cap Reductn 0 0 0 0 0 0 0 0 56 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.70 0.38 1.26 0.38 0.21 0.75 0.31 0.68 1.08 0.35

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.
m    Volume for 95th percentile queue is metered by upstream signal.



Queues
2: S 216th St & 11th Ave S 3/20/2009

2030 with 509 PM Peak Hour -Mitigated 5:00 pm 9/17/2008 Baseline Synchro 6 Report
Mirai Associates, Inc. Page 2

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 20 281 67 633 31 127 33 59
v/c Ratio 0.08 0.32 0.13 0.71 0.12 0.32 0.14 0.17
Control Delay 5.6 5.7 5.3 12.4 11.5 5.6 11.8 6.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 5.6 5.7 5.3 12.4 11.5 5.6 11.8 6.2
Queue Length 50th (ft) 1 19 5 59 4 1 5 1
Queue Length 95th (ft) 8 49 15 117 12 13 13 11
Internal Link Dist (ft) 1108 2592 651 550
Turn Bay Length (ft) 50 50 50 50
Base Capacity (vph) 250 931 550 935 529 707 500 664
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.30 0.12 0.68 0.06 0.18 0.07 0.09

Intersection Summary



Queues
3: S 216th St & 20th Ave S 3/24/2009

2030 with 509 PM Peak Hour -Mitigated 5:00 pm 9/17/2008 Baseline Synchro 6 Report
Mirai Associates, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 47 222 76 71 546 47 70 120 568 376
v/c Ratio 0.41 0.18 0.14 0.19 0.86 0.08 0.17 0.12 0.90 0.43
Control Delay 37.7 20.9 6.5 23.6 40.7 8.1 13.6 0.2 38.5 9.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.7 20.9 6.5 23.6 40.7 8.1 13.6 0.2 38.5 9.1
Queue Length 50th (ft) 17 37 0 23 234 1 17 0 224 55
Queue Length 95th (ft) 67 88 32 62 424 20 48 0 79 0
Internal Link Dist (ft) 251 1211 513 540
Turn Bay Length (ft) 200
Base Capacity (vph) 165 1765 777 543 920 805 550 1186 831 1096
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.28 0.13 0.10 0.13 0.59 0.06 0.13 0.10 0.68 0.34

Intersection Summary



Queues
4: S 216th St & 24th Ave S 3/20/2009

2030 with 509 PM Peak Hour -Mitigated 5:00 pm 9/17/2008 Baseline Synchro 6 Report
Mirai Associates, Inc. Page 4

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Group Flow (vph) 53 758 175 764 65 217 373 744
v/c Ratio 0.56 0.89 0.82 0.64 0.66 0.37 0.78 0.95
Control Delay 89.8 61.9 88.9 42.1 98.3 21.8 68.3 57.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 89.8 61.9 88.9 42.1 98.3 21.8 68.3 57.6
Queue Length 50th (ft) 52 370 170 336 64 86 184 658
Queue Length 95th (ft) #112 436 #310 415 #154 162 198 654
Internal Link Dist (ft) 1211 980 264 2577
Turn Bay Length (ft) 100 100 150 175
Base Capacity (vph) 105 1038 260 1322 105 701 658 903
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.50 0.73 0.67 0.58 0.62 0.31 0.57 0.82

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



Queues
5: S 216th St & SR 99 (Pacific Highway) 3/20/2009

2030 with 509 PM Peak Hour -Mitigated 5:00 pm 9/17/2008 Baseline Synchro 6 Report
Mirai Associates, Inc. Page 5

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 297 334 381 239 418 13 257 212 237 290 1294 267
v/c Ratio 0.92 0.47 0.67 0.78 0.80 0.05 0.89 0.15 0.31 0.88 0.88 0.36
Control Delay 76.1 54.9 16.1 61.7 73.9 22.7 78.6 38.0 18.0 85.2 49.0 12.4
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 76.1 54.9 16.1 61.7 73.9 22.7 78.6 38.0 18.0 85.2 49.0 12.4
Queue Length 50th (ft) 238 153 51 184 211 0 248 92 79 279 631 60
Queue Length 95th (ft) #370 198 163 258 266 21 #401 135 169 365 #775 134
Internal Link Dist (ft) 980 745 1255 456
Turn Bay Length (ft) 280 300 300 250 400 150 225
Base Capacity (vph) 322 793 602 305 606 273 297 1391 753 435 1472 748
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 0.92 0.42 0.63 0.78 0.69 0.05 0.87 0.15 0.31 0.67 0.88 0.36

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



Queues
6: S 216th St & 30th Ave S 3/20/2009

2030 with 509 PM Peak Hour -Mitigated 5:00 pm 9/17/2008 Baseline Synchro 6 Report
Mirai Associates, Inc. Page 6

Lane Group EBL EBT WBL WBT NBT SBT
Lane Group Flow (vph) 9 899 78 760 96 36
v/c Ratio 0.03 0.58 0.35 0.49 0.27 0.12
Control Delay 4.6 7.4 9.9 6.6 7.3 10.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 4.6 7.4 9.9 6.6 7.3 10.6
Queue Length 50th (ft) 1 38 6 31 2 3
Queue Length 95th (ft) 4 78 26 66 27 14
Internal Link Dist (ft) 745 1141 609 766
Turn Bay Length (ft) 100 100
Base Capacity (vph) 498 2860 412 2831 873 802
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.02 0.31 0.19 0.27 0.11 0.04

Intersection Summary




