Queues
8. PIIKEA AVENUE & PIILANI HIGHWAY

6/18/2014

2y v bt/

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Volume (vph) 258 251 244 1381 1178 367
Lane Group Flow (vph) 280 273 265 1501 1280 399
Turn Type Perm Perm Perm
Protected Phases 4 2 6
Permitted Phases 4 2 6
Minimum Spilit (s) 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 28.0 28.0 122.0 122.0 122.0 122.0
Total Split (%) 18.7% 18.7% 81.3% 81.3% 81.3% 81.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag

Lead-Lag Optimize?

v/c Ratio 099 076 096 054 046 0.30
Control Delay 112.7 46.1 61.3 6.8 1.7 0.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 112.7 46.1 61.3 6.8 1.7 0.5

Queue Length 50th (ft) 277 141 194 248 31 0
Queue Length 95th (ft) #471 #258 #165 287 33 mO0
Internal Link Dist (ft) 502 1044 1040

Turn Bay Length (ft)

Base Capacity (vph) 283 360 277 2784 2784 1330

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 099 076 096 054 046 0.30

Intersection Summary

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 16 (11%), Referenced to phase 2:NBTL and 6:SBT, Start of Yellow

Natural Cycle: 90

Control Type: Pretimed

# 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.

Splits and Phases:  8: PIIKEA AVENUE & PIILANI HIGHWAY
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HCM Unsignalized Intersection Capacity Analysis

5: KAONOULU STREET & PIILANI HIGHWAY 6/18/2014
2 T N I T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul LI © S ul

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 20 126 92 1536 1474 40

Peak Hour Factor 083 079 085 0.90 0.96 0.77

Hourly flow rate (vph) 24 159 108 1707 1535 52

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL

Median storage veh) 3

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2605 768 1587

vC1, stage 1 conf vol 1535

vC2, stage 2 conf vol 1070

vCu, unblocked vol 2605 768 1587

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 83 54 74

cM capacity (veh/h) 140 344 410

Direction, Lane # EB1 EB2 NB1 NB2 NB3 SB1 SB2 SB3

Volume Total 24 159 108 853 853 768 768 52

Volume Left 24 0 108 0 0 0 0 0

Volume Right 0 159 0 0 0 0 0 52

cSH 140 344 410 1700 1700 1700 1700 1700

Volume to Capacity 0.17 046 026 050 050 045 045 0.03

Queue Length 95th (ft) 15 59 26 0 0 0 0 0

Control Delay (s) 36.0 242 169 0.0 0.0 0.0 0.0 0.0

Lane LOS E C C

Approach Delay (s) 25.7 1.0 0.0

Approach LOS D

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 59.2% ICU Level of Service B

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
Phillip Rowell & Associates

Piilani Promenade TIAR 2013
2013 PM Peak Hour



HCM Unsignalized Intersection Capacity Analysis

6: KAONOULU STREET & SOUTH KIHEI ROAD 6/18/2014
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations % ul Ts iy

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 49 24 501 125 46 497

Peak Hour Factor 082 086 091 095 0.68 0.83

Hourly flow rate (vph) 60 28 551 132 68 599

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1350 616 682

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1350 616 682

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 61 94 93

cM capacity (veh/h) 153 490 911

Direction, Lane # WB1 WB2 NB1 SB1

Volume Total 60 28 682 666

Volume Left 60 0 0 68

Volume Right 0 28 132 0

cSH 153 490 1700 911

Volume to Capacity 0.39 0.06 0.40 0.07

Queue Length 95th (ft) 42 5 0 6

Control Delay (s) 427 12.8 0.0 1.9

Lane LOS E B A

Approach Delay (s) 33.2 0.0 1.9

Approach LOS D

Intersection Summary

Average Delay 2.9

Intersection Capacity Utilization 74.3% ICU Level of Service D

Analysis Period (min)

15

HCM Unsignalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade TIAR 2013
2013 PM Peak Hour



HCM Unsignalized Intersection Capacity Analysis

7: KULANIHAKOI STREET & PIILANI HIGHWAY 6/18/2014
2 T N I T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul LI © S ul

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 41 90 80 1686 1508 61

Peak Hour Factor 0.73 080 087 0.88 0.88 0.81

Hourly flow rate (vph) 56 112 92 1916 1714 75

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL

Median storage veh) 3

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2855 857 1789

vC1, stage 1 conf vol 1714

vC2, stage 2 conf vol 1142

vCu, unblocked vol 2855 857 1789

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 51 63 73

cM capacity (veh/h) 116 301 342

Direction, Lane # EB1 EB2 NB1 NB2 NB3 SB1 SB2 SB3

Volume Total 56 112 92 958 958 857 857 75

Volume Left 56 0 92 0 0 0 0 0

Volume Right 0 112 0 0 0 0 0 75

cSH 116 301 342 1700 1700 1700 1700 1700

Volume to Capacity 049 037 027 056 056 050 050 0.04

Queue Length 95th (ft) 55 42 27 0 0 0 0 0

Control Delay (s) 625 24.0 193 0.0 0.0 0.0 0.0 0.0

Lane LOS F C C

Approach Delay (s) 36.8 0.9 0.0

Approach LOS E

Intersection Summary

Average Delay 2.0

Intersection Capacity Utilization 59.5% ICU Level of Service B

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade TIAR 2013
2013 PM Peak Hour



HCM Unsignalized Intersection Capacity Analysis

9: KAONOULU STREET & KENOLIO ROAD 6/18/2014
—
e R . O
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts % Ts % Ts
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 37 59 2 11 45 73 0 5 17 96 5 14
Peak Hour Factor 0.71 041 050 055 080 083 025 063 072 0.77 042 0.70
Hourly flow rate (vph) 52 144 4 20 56 88 0 8 24 125 12 20

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 144 148 372 434 146 416 392 100
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 144 148 372 434 146 416 392 100
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
pO queue free % 96 99 100 98 97 75 98 98
cM capacity (veh/h) 1438 1434 541 489 901 506 517 955
Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SB1 SB2

Volume Total 52 148 20 144 0 32 125 32

Volume Left 52 0 20 0 0 0 125 0

Volume Right 0 4 0 88 0 24 0 20

cSH 1438 1700 1434 1700 1700 745 506 725

Volume to Capacity 0.04 009 0.01 0.08 0.00 004 025 0.04

Queue Length 95th (ft) 3 0 1 0 0 3 24 3

Control Delay (s) 7.6 0.0 7.5 0.0 0.0 100 144 102

Lane LOS A A A B B B

Approach Delay (s) 2.0 0.9 10.0 13.6

Approach LOS B B

Intersection Summary

Average Delay 5.4

Intersection Capacity Utilization 27.4% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Piilani Promenade TIAR 2013

Phillip Rowell & Associates 2013 PM Peak Hour



HCM Unsignalized Intersection Capacity Analysis

10: KAONOULU STREET & ALULIKE STREET 6/18/2014
—
e R . O
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts s s
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 61 91 16 2 56 6 3 1 2 3 1 30
Peak Hour Factor 090 078 057 025 067 038 025 026 025 0.75 025 0.68
Hourly flow rate (vph) 68 117 28 8 84 16 12 4 8 4 4 44

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 99 145 412 382 131 370 388 91
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 99 145 412 382 131 370 388 91
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
pO queue free % 95 99 98 99 99 99 99 95
cM capacity (veh/h) 1493 1438 502 523 919 556 519 966
Direction, Lane # EB1 EB2 WB1 WB2 NB1 SB1

Volume Total 68 145 8 99 24 52

Volume Left 68 0 8 0 12 4

Volume Right 0 28 0 16 8 44

cSH 1493 1700 1438 1700 597 860

Volume to Capacity 0.05 0.09 0.01 0.06 0.04 0.06

Queue Length 95th (ft) 4 0 0 0 3 5

Control Delay (s) 7.5 0.0 7.5 0.0 113 9.5

Lane LOS A A B A

Approach Delay (s) 2.4 0.6 11.3 9.5

Approach LOS B A

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 20.0% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Piilani Promenade TIAR 2013

Phillip Rowell & Associates 2013 PM Peak Hour



HCM Signalized Intersection Capacity Analysis

1. OHUKAI STREET & PIILANI HIGHWAY 6/18/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 095 1.00 1.00 095 1.00
Frt 1.00 0.85 100 085 1.00 100 0.85 1.00 1.00 0.85
FlIt Protected 0.97 1.00 097 100 095 1.00 1.00 095 1.00 1.00
Satd. Flow (prot) 1799 1583 1809 1583 1770 3539 1583 1770 3539 1583
FIt Permitted 0.97 1.00 097 100 095 1.00 1.00 095 1.00 1.00
Satd. Flow (perm) 1799 1583 1809 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 145 45 137 67 62 37 38 893 102 95 943 58
Peak-hour factor, PHF  0.82 0.63 0.78 058 0.78 071 068 0.74 0.67 082 0.78 0.69
Adj. Flow (vph) 177 71 176 116 79 52 56 1207 152 116 1209 84
RTOR Reduction (vph) 0 0 148 0 0 44 0 0 96 0 0 49
Lane Group Flow (vph) 0 248 28 0 195 8 56 1207 56 116 1209 35
Turn Type Split Perm  Split Perm  Prot Perm  Prot Perm
Protected Phases 8 8 7 7 5 2 1 6
Permitted Phases 8 7 2 6
Actuated Green, G (s) 109 10.9 10.2 10.2 29 263 26.3 6.1 295 295
Effective Green, g (s) 119 119 11.2 112 39 273 273 7.1 305 305
Actuated g/C Ratio 0.16 0.16 0.15 0.15 0.05 037 037 010 041 041
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.5 3.5 3.0 3.0 2.0 5.0 5.0 2.0 5.0 5.0
Lane Grp Cap (vph) 291 256 276 241 94 1314 588 171 1469 657
v/s Ratio Prot c0.14 c0.11 0.03 c0.34 c0.07 c0.34
v/s Ratio Perm 0.11 0.03 0.10 0.05
v/c Ratio 0.85 0.11 0.71 003 060 092 0.10 068 0.82 0.05
Uniform Delay, d1 29.9 26.3 29.6 26,5 340 220 151 321 191 129
Progression Factor 1.00 1.00 100 100 100 100 1.00 21.00 1.00 1.00
Incremental Delay, d2 21.1 0.2 8.0 0.1 6.6 10.8 0.1 8.1 4.3 0.1
Delay (s) 51.1 26.5 37.6 266 406 329 152 40.2 234 129
Level of Service D C D C D C B D C B
Approach Delay (s) 40.9 35.3 31.3 24.2
Approach LOS D D C C
Intersection Summary
HCM Average Control Delay 29.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 73.5 Sum of lost time (s) 20.0
Intersection Capacity Utilization 58.4% ICU Level of Service B
Analysis Period (min) 15

c Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade TIAR 2013
2013 Saturday Peak Hour



HCM Signalized Intersection Capacity Analysis

2: UWAPO ROAD & PIILANI HIGHWAY 6/18/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 095 100 1.00 0.95 1.00
Frt 1.00 0.85 1.00 085 100 100 0.85 1.00 1.00 0.85
Flt Protected 096 1.00 098 100 095 100 1.00 095 1.00 1.00
Satd. Flow (prot) 1792 1583 1819 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.71 1.00 080 1.00 095 100 1.00 095 1.00 1.00
Satd. Flow (perm) 1331 1583 1491 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 60 10 56 33 36 39 25 1005 46 63 1197 49
Peak-hour factor, PHF  0.79 050 078 083 082 081 052 093 088 088 092 0.58
Adj. Flow (vph) 76 20 72 40 44 48 48 1081 52 72 1301 84
RTOR Reduction (vph) 0 0 62 0 0 42 0 0 21 0 0 32
Lane Group Flow (vph) 0 96 10 0 84 6 48 1081 31 72 1301 52
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 8 8 8 2 6
Actuated Green, G (s) 7.4 7.4 7.4 7.4 25 374 374 3.7 386 38.6
Effective Green, g (s) 8.4 8.4 8.4 8.4 35 384 384 47 396 39.6
Actuated g/C Ratio 0.13 0.13 0.13 0.13 0.06 060 060 0.07 062 0.62
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 2.0 5.0 5.0 2.0 5.0 5.0
Lane Grp Cap (vph) 176 209 197 209 98 2140 957 131 2207 987
v/s Ratio Prot 0.03 0.31 c0.04 c0.37
v/s Ratio Perm c0.07 0.05 0.06 0.03 0.03 0.05
v/c Ratio 0.55 0.05 043 003 049 051 003 055 059 0.05
Uniform Delay, d1 25.8 24.1 253 240 29.1 7.1 51 284 7.1 4.7
Progression Factor 1.00 1.00 100 100 100 100 1.00 21.00 1.00 1.00
Incremental Delay, d2 4.3 0.1 2.0 0.1 1.4 0.4 0.0 25 0.6 0.0
Delay (s) 30.0 24.2 27.4 241 305 7.5 51 30.9 7.7 4.7
Level of Service C C C C C A A C A A
Approach Delay (s) 27.5 26.2 8.4 8.7
Approach LOS C C A A
Intersection Summary
HCM Average Control Delay 10.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 63.5 Sum of lost time (s) 8.0
Intersection Capacity Utilization 57.8% ICU Level of Service B
Analysis Period (min) 15

c Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade TIAR 2013
2013 Saturday Peak Hour



HCM Signalized Intersection Capacity Analysis

3: NORTH KIHEI ROAD & PIILANI HIGHWAY 6/18/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 s L L T 5 LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 095 0.88 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.91 1.00 1.00 1.00 1.00 0.85
FlIt Protected 095 095 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1681 2787 1667 3433 3535 1770 3539 1583
FIt Permitted 095 095 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1681 2787 1667 3433 3535 1770 3539 1583
Volume (vph) 181 0 310 1 0 2 263 843 4 6 971 157
Peak-hour factor, PHF  0.75 0.25 085 025 025 025 083 091 050 050 091 0.93
Adj. Flow (vph) 241 0 365 4 0 8 317 926 8 12 1067 169
RTOR Reduction (vph) 0 0 212 0 8 0 0 1 0 0 0 97
Lane Group Flow (vph) 121 120 153 0 4 0 317 933 0 12 1067 72
Turn Type Split custom  Split Prot Prot Perm
Protected Phases 8 8 7 7 5 2 1 6
Permitted Phases 58 6
Actuated Green, G (s) 7.1 7.1 245 0.8 11.4 37.8 08 272 272
Effective Green, g (s) 9.1 9.1 245 2.8 114 39.8 0.8 29.2 29.2
Actuated g/C Ratio 0.13 0.13 0.36 0.04 0.17 0.58 0.01 043 043
Clearance Time (s) 6.0 6.0 6.0 4.0 6.0 4.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 2.0 4.5 2.0 4.5 4.5
Lane Grp Cap (vph) 223 223 997 68 571 2054 21 1509 675
v/s Ratio Prot c0.07 0.07 c0.01 c0.09 0.26 0.01 ¢0.30
v/s Ratio Perm 0.13 0.11
v/c Ratio 0.54 054 0.15 0.06 0.56 0.45 057 071 0.11
Uniform Delay, d1 27.8 27.7 15.0 31.6 26.2 8.2 337 16.1 11.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.7 25 0.0 0.4 0.7 0.3 21.2 1.8 0.1
Delay (s) 304 302 15.0 32.0 26.9 8.4 549 179 119
Level of Service C C B C C A D B B
Approach Delay (s) 21.1 32.0 13.1 17.4
Approach LOS C C B B
Intersection Summary
HCM Average Control Delay 16.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 68.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 56.9% ICU Level of Service B
Analysis Period (min) 15

c Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade TIAR 2013
2013 Saturday Peak Hour



HCM Signalized Intersection Capacity Analysis

4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD 6/18/2014
— N ¥ TN 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 4 ul LI © S 1 ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1863 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1863 1583 1770 3539 3433 1583
Volume (vph) 270 278 129 272 244 136
Peak-hour factor, PHF 090 089 0.79 092 080 0.81
Adj. Flow (vph) 300 312 163 296 305 168
RTOR Reduction (vph) 0 182 0 0 0 0
Lane Group Flow (vph) 300 130 163 296 305 168
Turn Type Perm  Prot custom
Protected Phases 2 1 6 3
Permitted Phases 2 123
Actuated Green, G (s) 17.6 17.6 6.0 27.6 7.1 45.7
Effective Green, g (s) 19.1 191 6.0 29.1 8.6 457
Actuated g/C Ratio 042 042 0.13 064 0.19 1.00
Clearance Time (s) 5.5 5.5 4.0 5.5 5.5
Vehicle Extension (s) 5.0 5.0 2.0 5.0 2.0
Lane Grp Cap (vph) 779 662 232 2253 646 1583
v/s Ratio Prot 0.16 c0.09 0.08 c0.09
v/s Ratio Perm 0.20 0.11
v/c Ratio 039 020 0.70 0.13 047 0.11
Uniform Delay, d1 9.2 84 19.0 3.3 16.5 0.0
Progression Factor 100 100 100 100 1.00 1.00
Incremental Delay, d2 0.7 0.3 7.6 0.1 0.2 0.0
Delay (s) 9.9 8.7 26.6 3.3 16.7 0.0
Level of Service A A C A B A
Approach Delay (s) 9.3 11.6 10.8
Approach LOS A B B
Intersection Summary
HCM Average Control Delay 10.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 45.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 38.3% ICU Level of Service A
Analysis Period (min) 15

c Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade TIAR 2013
2013 Saturday Peak Hour



HCM Signalized Intersection Capacity Analysis

8: PIIKEA AVENUE & PIILANI HIGHWAY 6/18/2014
2 T N I T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 095 100 095 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3539 1583
Flt Permitted 095 100 095 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 3539 1583
Volume (vph) 294 255 214 918 893 356
Peak-hour factor, PHF 092 092 092 092 092 0.92
Adj. Flow (vph) 320 277 233 998 971 387
RTOR Reduction (vph) 0 211 0 0 0 237
Lane Group Flow (vph) 320 66 233 998 971 150
Turn Type Perm  Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 142 142 106 378 23.2 23.2
Effective Green, g (s) 142 142 106 378 23.2 232
Actuated g/C Ratio 0.24 024 0.18 063 0.39 0.39
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) 419 375 313 2230 1368 612
v/s Ratio Prot c0.18 c0.13 0.28 c0.27
v/s Ratio Perm 0.17 0.24
v/c Ratio 0.76 0.17 0.74 045 0.71 0.24
Uniform Delay, d1 21.3 182 234 57 156 125
Progression Factor 100 100 100 100 1.00 1.00
Incremental Delay, d2 8.1 0.2 9.2 0.7 3.1 0.9
Delay (s) 29.4 185 327 6.4 18.7 134
Level of Service C B C A B B
Approach Delay (s) 24.3 11.3 17.2
Approach LOS C B B
Intersection Summary
HCM Average Control Delay 16.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 62.8% ICU Level of Service B
Analysis Period (min) 15

c Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade TIAR 2013
2013 Saturday Peak Hour



Queues

1. OHUKAI STREET & PIILANI HIGHWAY 6/18/2014
- Ny A A M A

Lane Group EBT EBR WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy 'l LI ul LI ul
Volume (vph) 45 137 62 37 38 893 102 95 943 58
Lane Group Flow (vph) 248 176 195 52 56 1207 152 116 1209 84
Turn Type Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 7 5 2 1 6
Permitted Phases 8 7 2 6
Detector Phases 8 8 7 7 5 2 2 1 6 6
Minimum Initial (s) 10.0 10.0 5.0 5.0 5.0 20.0 20.0 8.0 20.0 20.0
Minimum Spilit (s) 150 150 10.0 100 100 250 25.0 13.0 250 250
Total Split (s) 16.0 16.0 16.0 16.0 100 30.0 30.0 13.0 330 330
Total Split (%) 21.3% 21.3% 21.3% 21.3% 13.3% 40.0% 40.0% 17.3% 44.0% 44.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lag Lead Lead Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None  Min Min None  Min Min
v/c Ratio 082 043 069 0.18 039 093 022 054 080 0.12
Control Delay 53.7 8.6 41.0 102 420 375 43 412 242 4.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.7 86 41.0 102 420 375 43 412 242 4.4
Queue Length 50th (ft) 114 0 87 0 25 287 0 52 268 0
Queue Length 95th (ft) 125 33 129 18 44 280 14 92 283 13
Internal Link Dist (ft) 459 456 2865 2675
Turn Bay Length (ft)
Base Capacity (vph) 304 414 302 308 142 1301 678 215 1527 731
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 082 043 065 0.17 039 093 022 054 079 0.11
Intersection Summary
Cycle Length: 75
Actuated Cycle Length: 71.5
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
Splits and Phases: 1. OHUKAI STREET & PIILANI HIGHWAY
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Queues

2: UWAPO ROAD & PIILANI HIGHWAY

6/18/2014

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Volume (vph) 60 10 56 33 36 39 25 1005 46 63 1197 49
Lane Group Flow (vph) 0 96 72 0 84 48 48 1081 52 72 1301 84
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 8 8 8 2 6
Detector Phases 8 8 8 8 8 8 5 2 2 1 6 6
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 50 20.0 20.0 50 20.0 20.0
Minimum Split (s) 100 100 100 100 1100 100 100 270 270 100 270 270
Total Split (s) 120 120 120 120 120 120 100 280 280 100 28.0 28.0
Total Split (%) 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 20.0% 56.0% 56.0% 20.0% 56.0% 56.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?

Recall Mode None None None None None None None  Min Min None  Min Min
v/c Ratio 049 0.24 0.38 0.17 0.27 050 0.05 0.39 0.57 0.08
Control Delay 27.4 8.1 23.6 87 249 8.7 28 264 8.5 2.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.4 8.1 23.6 8.7 249 8.7 28 264 8.5 2.4
Queue Length 50th (ft) 26 0 22 0 13 114 0 20 75 0
Queue Length 95th (ft) 32 20 49 18 21 166 12 49 220 6
Internal Link Dist (ft) 530 620 2675 2120

Turn Bay Length (ft)

Base Capacity (vph) 197 296 220 276 179 2152 983 186 2293 1055
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 049 0.24 0.38 0.17 0.27 050 0.05 0.39 0.57 0.08

Intersection Summary

Cycle Length: 50
Actuated Cycle Length: 62
Natural Cycle: 50

Control Type: Actuated-Uncoordinated

Splits and Phases:  2: UWAPO ROAD & PIILANI HIGHWAY
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Queues

3: NORTH KIHEI ROAD & PIILANI HIGHWAY 6/18/2014
O N
Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Configurations % 4 F R A LI ul
Volume (vph) 181 0 310 0 263 843 6 971 157
Lane Group Flow (vph) 121 120 365 12 317 934 12 1067 169
Turn Type Split custom Prot Prot Perm
Protected Phases 8 8 7 5 2 1 6
Permitted Phases 58 6
Detector Phases 8 8 58 7 5 2 1 6 6
Minimum Initial (s) 7.0 7.0 5.0 10.0 20.0 5.0 20.0 20.0
Minimum Spilit (s) 13.0 13.0 11.0 26.0 26.0 9.0 26.0 26.0
Total Split (s) 13.0 130 39.0 11.0 26.0 47.0 9.0 30.0 30.0
Total Split (%) 16.3% 16.3% 48.8% 13.8% 32.5% 58.8% 11.3% 37.5% 37.5%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.5 3.0 4.5 4.5
All-Red Time (s) 2.0 2.0 2.0 1.0 15 1.0 15 15
Lead/Lag Lag Lag Lead Lead Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None Min None Min Min
v/c Ratio 0.48 047 027 0.07 049 040 0.09 0.70 0.22
Control Delay 332 331 3.0 21.7 235 6.6 327 183 3.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 332 331 3.0 21.7 235 6.6 327 183 3.6
Queue Length 50th (ft) 40 40 3 1 51 51 4 140 0
Queue Length 95th (ft) 920 27 27 2 93 194 12 #315 36
Internal Link Dist (ft) 1420 460 2120 1468
Turn Bay Length (ft)
Base Capacity (vph) 254 254 1549 176 1071 2408 132 1538 784
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 0.48 047 024 0.07 030 039 0.09 069 0.22
Intersection Summary
Cycle Length: 80
Actuated Cycle Length: 60.3
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases:  3: NORTH KIHEI ROAD & PIILANI HIGHWAY
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Queues

4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD 6/18/2014
— N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 ul LI © S 1 ul
Volume (vph) 270 278 129 272 244 136
Lane Group Flow (vph) 300 312 163 296 305 168
Turn Type Perm  Prot custom
Protected Phases 2 1 6 3
Permitted Phases 2 123
Detector Phases 2 2 1 6 3 123
Minimum Initial (s) 10.0 10.0 50 10.0 7.0
Minimum Split (s) 30.5 305 9.0 155 125
Total Split (s) 305 305 100 405 125 53.0
Total Split (%) 57.5% 57.5% 18.9% 76.4% 23.6%100.0%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0
All-Red Time (s) 15 15 1.0 15 15
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode Min Min Min Min Min
v/c Ratio 039 037 070 0.13 047 0.11
Control Delay 9.9 23 421 32 21.0 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 9.9 23 421 32 21.0 0.1
Queue Length 50th (ft) 51 0 43 12 38 0
Queue Length 95th (ft) 93 29 #112 21 68 0
Internal Link Dist (ft) 714 1420 691
Turn Bay Length (ft)
Base Capacity (vph) 933 948 234 2437 646 1583
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 032 033 070 0.12 047 011

Intersection Summary

Cycle Length: 53
Actuated Cycle Length: 45.9
Natural Cycle: 60

Control Type: Actuated-Uncoordinated
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:

4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD
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Queues

8: PIIKEA AVENUE & PIILANI HIGHWAY 6/18/2014
2 T I

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Volume (vph) 294 255 214 918 893 356
Lane Group Flow (vph) 320 277 233 998 971 387
Turn Type Perm  Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Detector Phases 4 4 5 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 80 20.0 200 20.0
Total Split (s) 20.0 20.0 15.0 40.0 25.0 25.0
Total Split (%) 33.3% 33.3% 25.0% 66.7% 41.7% 41.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None C-Min C-Min C-Min
v/c Ratio 0.76 047 074 045 0.71 0.46
Control Delay 29.4 53 37.7 6.9 20.1 3.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.4 53 37.7 6.9 20.1 3.8

Queue Length 50th (ft) 103 0 80 91 161 0
Queue Length 95th (ft) #200 48 #173 128 227 49

Internal Link Dist (ft) 658 1062 1738

Turn Bay Length (ft)

Base Capacity (vph) 472 625 328 2227 1366 849
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 068 044 071 045 071 0.46

Intersection Summary

Cycle Length: 60

Actuated Cycle Length: 60

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow

Natural Cycle: 60

Control Type: Actuated-Coordinated

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

Splits and Phases:  8: PIIKEA AVENUE & PIILANI HIGHWAY
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HCM Unsignalized Intersection Capacity Analysis

5: KAONOULU STREET & PIILANI HIGHWAY 6/18/2014
2 T N I T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul LI © S ul

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 37 101 74 947 1094 43

Peak Hour Factor 0.77 081 077 0.87 0.96 0.83

Hourly flow rate (vph) 48 125 96 1089 1140 52

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL

Median storage veh) 3

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1876 570 1191

vC1, stage 1 conf vol 1140

vC2, stage 2 conf vol 736

vCu, unblocked vol 1876 570 1191

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 80 73 83

cM capacity (veh/h) 237 465 582

Direction, Lane # EB1 EB2 NB1 NB2 NB3 SB1 SB2 SB3

Volume Total 48 125 96 544 544 570 570 52

Volume Left 48 0 96 0 0 0 0 0

Volume Right 0 125 0 0 0 0 0 52

cSH 237 465 582 1700 1700 1700 1700 1700

Volume to Capacity 020 0.27 0417 032 032 034 034 0.03

Queue Length 95th (ft) 18 27 15 0 0 0 0 0

Control Delay (s) 240 156 124 0.0 0.0 0.0 0.0 0.0

Lane LOS C C B

Approach Delay (s) 17.9 1.0 0.0

Approach LOS C

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 47.7% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade TIAR 2013
2013 Saturday Peak Hour



HCM Unsignalized Intersection Capacity Analysis

6: KAONOULU STREET & SOUTH KIHEI ROAD 6/18/2014
v St o2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations % ul Ts iy

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 78 14 489 86 15 440

Peak Hour Factor 075 070 089 090 0.75 0.96

Hourly flow rate (vph) 104 20 549 96 20 458

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1096 597 645

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1096 597 645

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 55 96 98

cM capacity (veh/h) 231 503 940

Direction, Lane # WB1 WB2 NB1 SB1

Volume Total 104 20 645 478

Volume Left 104 0 0 20

Volume Right 0 20 96 0

cSH 231 503 1700 940

Volume to Capacity 0.45 0.04 0.38 0.02

Queue Length 95th (ft) 54 3 0 2

Control Delay (s) 327 125 0.0 0.6

Lane LOS D B A

Approach Delay (s) 29.4 0.0 0.6

Approach LOS D

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 46.3% ICU Level of Service A

Analysis Period (min)

15

HCM Unsignalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade TIAR 2013
2013 Saturday Peak Hour



HCM Unsignalized Intersection Capacity Analysis

7: KULANIHAKOI STREET & PIILANI HIGHWAY 6/18/2014
2 T N I T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul LI © S ul

Sign Control Stop Free Free

Grade 0% 0% 0%

Volume (veh/h) 44 81 35 1074 1023 66

Peak Hour Factor 073 072 088 0.88 091 0.75

Hourly flow rate (vph) 60 112 40 1220 1124 88

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL

Median storage veh) 3

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 1814 562 1212

vC1, stage 1 conf vol 1124

vC2, stage 2 conf vol 690

vCu, unblocked vol 1814 562 1212

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 76 76 93

cM capacity (veh/h) 252 470 571

Direction, Lane # EB1 EB2 NB1 NB2 NB3 SB1 SB2 SB3

Volume Total 60 112 40 610 610 562 562 88

Volume Left 60 0 40 0 0 0 0 0

Volume Right 0 112 0 0 0 0 0 88

cSH 252 470 571 1700 1700 1700 1700 1700

Volume to Capacity 024 024 007 036 036 033 0.33 0.05

Queue Length 95th (ft) 23 23 6 0 0 0 0 0

Control Delay (s) 23.7 15.0 11.8 0.0 0.0 0.0 0.0 0.0

Lane LOS C C B

Approach Delay (s) 18.1 0.4 0.0

Approach LOS C

Intersection Summary

Average Delay 1.4

Intersection Capacity Utilization 40.0% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade TIAR 2013
2013 Saturday Peak Hour



HCM Unsignalized Intersection Capacity Analysis

9: KAONOULU STREET & KENOLIO ROAD 6/18/2014
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts b Ts % Ts % Ts

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 24 43 2 8 22 52 0 6 11 86 2 17

Peak Hour Factor 055 077 050 040 050 065 025 050 039 083 050 0.61

Hourly flow rate (vph) 44 56 4 20 44 80 0 12 28 104 4 28

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 124 60 259 309 58 301 271 84

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 124 60 259 309 58 301 271 84

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

pO queue free % 97 99 100 98 97 83 99 97

cM capacity (veh/h) 1463 1544 649 580 1008 603 609 975

Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SB1 SB2

Volume Total 44 60 20 124 0 40 104 32

Volume Left 44 0 20 0 0 0 104 0

Volume Right 0 4 0 80 0 28 0 28

cSH 1463 1700 1544 1700 1700 826 603 907

Volume to Capacity 0.03 0.04 0.01 0.07 0.00 005 0.17 0.04

Queue Length 95th (ft) 2 0 1 0 0 4 15 3

Control Delay (s) 7.5 0.0 7.4 0.0 0.0 9.6 122 9.1

Lane LOS A A A A B A

Approach Delay (s) 3.2 1.0 9.6 115

Approach LOS A B

Intersection Summary

Average Delay 5.7

Intersection Capacity Utilization 26.1% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
Phillip Rowell & Associates

Piilani Promenade TIAR 2013
2013 Saturday Peak Hour



HCM Unsignalized Intersection Capacity Analysis

10: KAONOULU STREET & ALULIKE STREET 6/18/2014
—
e R . O
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts s s
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 45 71 10 6 37 8 5 4 7 7 3 43
Peak Hour Factor 0.70 074 063 038 071 040 063 033 058 025 038 0.63
Hourly flow rate (vph) 64 96 16 16 52 20 8 12 12 28 8 68

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 72 112 388 336 104 336 334 62
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 72 112 388 336 104 336 334 62
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
pO queue free % 96 99 98 98 99 95 99 93
cM capacity (veh/h) 1528 1478 505 554 951 575 555 1003
Direction, Lane # EB1 EB2 WB1 WB2 NB1 SB1

Volume Total 64 112 16 72 32 104

Volume Left 64 0 16 0 8 28

Volume Right 0 16 0 20 12 68

cSH 1528 1700 1478 1700 639 795

Volume to Capacity 0.04 0.07 0.01 0.04 0.05 0.13

Queue Length 95th (ft) 3 0 1 0 4 11

Control Delay (s) 7.5 0.0 7.5 0.0 109 10.2

Lane LOS A A B B

Approach Delay (s) 2.7 1.3 10.9 10.2

Approach LOS B B

Intersection Summary

Average Delay 5.0

Intersection Capacity Utilization 19.3% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Piilani Promenade TIAR 2013

Phillip Rowell & Associates 2013 Saturday Peak Hour



HCM Unsignalized Intersection Capacity Analysis

13: UPCOUNTRY HIGHWAY & DRIVE D 6/18/2014
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations LI 5 LI 5 ul iy ul

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 0 0 0 0 0 0 0 0 0 0 0 0

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (vph) 0 0 0 0 0 0 0 0 0 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 601

pX, platoon unblocked

vC, conflicting volume 0 0 0 0 0 0 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 0 0 0 0 0 0 0 0

tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9

tC, 2 stage (s)

tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3

pO queue free % 100 100 100 100 100 100 100 100

cM capacity (veh/h) 1622 1622 1023 896 1084 1023 896 1084

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1 SB2

Volume Total 0 0 0 0 0 0 0 0 0

Volume Left 0 0 0 0 0 0 0 0 0

Volume Right 0 0 0 0 0 0 0 0 0

cSH 1700 1700 1700 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00

Queue Length 95th (ft) 0 0 0 0 0 0 0 0 0

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS A A A

Approach Delay (s) 0.0 0.0 0.0 0.0

Approach LOS A A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 0.0% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade TIAR 2013
2013 Saturday Peak Hour



HCM Unsignalized Intersection Capacity Analysis

14: UPCOUNTRY HIGHWAY & DRIVE E 6/18/2014
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 41 LI L

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 0 0 0 0 0 0

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 0 0 0 0 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 751

pX, platoon unblocked

vC, conflicting volume 0 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 0 0 0

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 100

cM capacity (veh/h) 1622 1023 1084

Direction, Lane # EB1 EB2 WB1 WB2 WB3 NB1

Volume Total 0 0 0 0 0 0

Volume Left 0 0 0 0 0 0

Volume Right 0 0 0 0 0 0

cSH 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.00 0.00 0.00 0.00 0.00 0.00

Queue Length 95th (ft) 0 0 0 0 0 0

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 0.0% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
Phillip Rowell & Associates

Piilani Promenade TIAR 2013
2013 Saturday Peak Hour






Appendix C
Level-of-Service Worksheets for 2018 Background Conditions



HCM Signalized Intersection Capacity Analysis

1. OHUKAI STREET & PIILANI HIGHWAY 4/27/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 100 1.00 1.00 095 1.00 1.00 095 1.00
Frt 1.00 0.85 100 085 1.00 100 0.85 1.00 1.00 0.85
FIt Protected 0.98 1.00 096 100 095 1.00 1.00 095 1.00 1.00
Satd. Flow (prot) 1816 1583 1787 1583 1770 3539 1583 1770 3539 1583
FIt Permitted 0.98 1.00 096 100 095 1.00 1.00 095 1.00 1.00
Satd. Flow (perm) 1816 1583 1787 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 93 88 79 211 40 177 25 1110 40 167 1494 77
Peak-hour factor, PHF  0.92 0.92 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 101 96 86 229 43 192 27 1207 43 182 1624 84
RTOR Reduction (vph) 0 0 74 0 0 160 0 0 21 0 0 27
Lane Group Flow (vph) 0 197 12 0 272 32 27 1207 22 182 1624 57
Turn Type Split Perm  Split Perm  Prot Perm  Prot Perm
Protected Phases 8 8 7 7 5 2 1 6
Permitted Phases 8 7 2 6
Actuated Green, G (s) 165 165 19.8 19.8 6.0 541 541 146 627 627
Effective Green, g (s) 175 175 20.8 20.8 70 551 551 156 637 637
Actuated g/C Ratio 0.14 0.14 0.17 0.17 0.06 044 044 012 051 051
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0 5.0
Lane Grp Cap (vph) 254 222 297 263 99 1560 698 221 1803 807
v/s Ratio Prot c0.11 c0.15 0.02 0.34 c0.10 ¢0.46
v/s Ratio Perm 0.05 0.12 0.03 0.05
v/c Ratio 0.78 0.05 092 0.12 027 077 0.03 082 090 0.07
Uniform Delay, d1 519 46.6 51.2 443 56.6 297 198 534 278 156
Progression Factor 1.00 1.00 100 100 133 060 0.5 122 0.70 0.17
Incremental Delay, d2 13.8 0.1 31.0 0.2 0.5 3.6 0.1 18.6 7.0 0.2
Delay (s) 65.6 46.7 82.3 445 755 214 3.1 837 266 2.8
Level of Service E D F D E C A F C A
Approach Delay (s) 59.9 66.7 22.0 31.0
Approach LOS E E C C
Intersection Summary
HCM Average Control Delay 34.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 80.1% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade TIAR
2018 AM Background Without Project



HCM Signalized Intersection Capacity Analysis

2: UWAPO ROAD & PIILANI HIGHWAY 4/27/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 100 100 095 100 1.00 0.95 1.00
Frt 1.00 0.85 1.00 085 100 100 0.85 1.00 1.00 0.85
Flt Protected 0.96 1.00 097 100 095 100 1.00 095 1.00 1.00
Satd. Flow (prot) 1783 1583 1798 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.61 1.00 052 100 095 100 1.00 095 1.00 1.00
Satd. Flow (perm) 1128 1583 960 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 138 17 106 70 28 106 17 1333 55 34 1324 21
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 150 18 115 76 30 115 18 1449 60 37 1439 23
RTOR Reduction (vph) 0 0 94 0 0 94 0 0 20 0 0 7
Lane Group Flow (vph) 0 168 21 0 106 21 18 1449 40 37 1439 16
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 8 8 8 2 6
Actuated Green, G (s) 221 221 221 221 40 819 819 6.0 839 839
Effective Green, g (s) 23.1 231 23.1 231 50 829 829 70 849 849
Actuated g/C Ratio 0.18 0.18 0.18 0.18 0.04 066 066 0.06 0.68 0.68
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 2.0 5.0 5.0 2.0 5.0 5.0
Lane Grp Cap (vph) 208 293 177 293 71 2347 1050 99 2404 1075
v/s Ratio Prot 0.01 c0.41 c0.02 041
v/s Ratio Perm c0.15 0.07 0.11 0.07 0.04 0.01
v/c Ratio 0.81 0.07 060 0.07 025 062 004 037 060 o0.01
Uniform Delay, d1 48.8 42.1 46.7 421 582 120 73 569 108 6.5
Progression Factor 1.00 1.00 1.00 100 060 214 491 0.76 199 239
Incremental Delay, d2 21.0 0.1 6.3 0.1 0.5 0.8 0.0 0.7 0.9 0.0
Delay (s) 69.9 422 53.0 422 352 26,5 357 440 225 156
Level of Service E D D D D C D D C B
Approach Delay (s) 58.6 47.4 27.0 22.9
Approach LOS E D C C
Intersection Summary
HCM Average Control Delay 29.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 63.7% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade TIAR
2018 AM Background Without Project



HCM Signalized Intersection Capacity Analysis

3: NORTH KIHEI ROAD & PIILANI HIGHWAY 4/27/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 s L L T 5 LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 095 0.88 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.97 1.00 1.00 1.00 1.00 0.85
FIt Protected 095 096 1.00 0.97 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1699 2787 1752 3433 3536 1770 3539 1583
FIt Permitted 095 096 1.00 0.97 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1699 2787 1752 3433 3536 1770 3539 1583
Volume (vph) 211 20 315 14 2 4 372 1194 8 3 1128 110
Peak-hour factor, PHF  0.92 0.92 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 229 22 342 15 2 4 404 1298 9 3 1226 120
RTOR Reduction (vph) 0 0 142 0 4 0 0 0 0 0 0 51
Lane Group Flow (vph) 122 129 200 0 17 0 404 1307 0 3 1226 69
Turn Type Split custom  Split Prot Prot Perm
Protected Phases 8 8 7 7 5 2 1 6
Permitted Phases 58 6
Actuated Green, G (s) 14.0 14.0 40.3 4.1 20.3 83.8 11 641 64.1
Effective Green, g (s) 16.0 16.0 40.8 6.1 20.8 85.8 11 66.1 66.1
Actuated g/C Ratio 0.13 0.13 0.33 0.05 0.17 0.69 0.01 053 053
Clearance Time (s) 6.0 6.0 6.0 4.5 6.0 4.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 4.5 2.0 4.5 4.5
Lane Grp Cap (vph) 215 217 910 85 571 2427 16 1871 837
v/s Ratio Prot 0.07 ¢0.08 c0.01 c0.12 0.37 0.00 ¢0.35
v/s Ratio Perm 0.12 0.08
v/c Ratio 0.57 059 0.22 0.20 0.71 0.54 0.19 0.66 0.08
Uniform Delay, d1 51.2 514 305 57.1 49.2 9.7 615 212 145
Progression Factor 1.10 1.10 1.96 1.00 0.79 1.88 1.00 1.00 1.00
Incremental Delay, d2 3.4 4.3 0.1 1.2 3.3 0.7 2.1 1.8 0.2
Delay (s) 59.7 60.9 59.9 58.3 42,1 19.0 63.6 23.0 147
Level of Service E E E E D B E C B
Approach Delay (s) 60.1 58.3 24.4 22.4
Approach LOS E E C C
Intersection Summary
HCM Average Control Delay 29.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 59.8% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade TIAR
2018 AM Background Without Project



HCM Signalized Intersection Capacity Analysis

4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD 4/27/2014
— N ¥ TN 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 4 ul LI © S 1 ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 100 0.95 1.00
Satd. Flow (prot) 1863 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 100 0.95 1.00
Satd. Flow (perm) 1863 1583 1770 3539 3433 1583
Volume (vph) 299 265 81 429 418 185
Peak-hour factor, PHF 092 092 092 092 092 0.92
Adj. Flow (vph) 325 288 88 466 454 201
RTOR Reduction (vph) 0 101 0 0 0 0
Lane Group Flow (vph) 325 187 88 466 454 201
Turn Type Perm  Prot custom
Protected Phases 2 1 6 3
Permitted Phases 2 123
Actuated Green, G (s) 795 795 105 940 20.0 125.0
Effective Green, g (s) 81.0 81.0 105 955 21,5 125.0
Actuated g/C Ratio 065 065 0.08 0.76 0.17 1.00
Clearance Time (s) 5.5 5.5 4.0 5.5 5.5
Vehicle Extension (s) 5.0 5.0 2.0 5.0 2.0
Lane Grp Cap (vph) 1207 1026 149 2704 590 1583
v/s Ratio Prot 0.17 c0.05 0.13 ¢0.13
v/s Ratio Perm 0.18 0.13
v/c Ratio 0.27 0.18 059 0.17 0.77 0.13
Uniform Delay, d1 9.4 8.8 55.2 40 494 0.0
Progression Factor 100 100 118 024 1.00 1.00
Incremental Delay, d2 0.5 0.4 3.7 0.1 5.4 0.0
Delay (s) 9.9 9.2 68.9 1.1 5438 0.0
Level of Service A A E A D A
Approach Delay (s) 9.6 11.8 38.0
Approach LOS A B D
Intersection Summary
HCM Average Control Delay 20.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.40
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 42.1% ICU Level of Service A

Analysis Period (min) 15
¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade TIAR
2018 AM Background Without Project



HCM Signalized Intersection Capacity Analysis

5: KAONOULU STREET & PIILANI HIGHWAY 4/27/2014
2 T N I T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 095 100 095 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3539 1583
Flt Permitted 095 100 095 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 3539 1583
Volume (vph) 50 236 111 1077 1575 68
Peak-hour factor, PHF 092 092 092 092 092 0.92
Adj. Flow (vph) 54 257 121 1171 1712 74
RTOR Reduction (vph) 0 201 0 0 0 19
Lane Group Flow (vph) 54 56 121 1171 1712 55
Turn Type Perm  Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 10.6 10.6 13.7 106.4 88.7 88.7
Effective Green, g (s) 10.6 10.6 13.7 106.4 88.7 88.7
Actuated g/C Ratio 0.08 0.08 0.11 085 0.71 o0.71
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) 150 134 194 3012 2511 1123
v/s Ratio Prot 0.03 c0.07 0.33 ¢0.48
v/s Ratio Perm 0.16 0.05
v/c Ratio 0.36 042 062 039 0.68 0.05
Uniform Delay, d1 54,0 543 53.2 21 10.2 55
Progression Factor 1.00 1.00 0.71 365 117 245
Incremental Delay, d2 15 2.1 5.3 0.3 0.8 0.0
Delay (s) 55,5 56.3 43.2 79 1277 134
Level of Service E E D A B B
Approach Delay (s) 56.2 11.2 127
Approach LOS E B B
Intersection Summary
HCM Average Control Delay 16.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 64.8% ICU Level of Service C

Analysis Period (min) 15
¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis
Phillip Rowell & Associates

Piilani Promenade TIAR
2018 AM Background Without Project



HCM Signalized Intersection Capacity Analysis

6: KAONOULU STREET & SOUTH KIHEI ROAD 4/27/2014
v St o2
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations % ul 4 'l % 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 100 0.85 1.00 1.00
Flt Protected 095 100 1.00 1.00 095 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 095 100 1.00 1.00 0.39 1.00
Satd. Flow (perm) 1770 1583 1863 1583 731 1863
Volume (vph) 94 37 558 89 31 374
Peak-hour factor, PHF 092 092 092 092 092 0.92
Adj. Flow (vph) 102 40 607 97 34 407
RTOR Reduction (vph) 0 35 0 27 0 0
Lane Group Flow (vph) 102 5 607 70 34 407
Turn Type Perm Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 2 6
Actuated Green, G (s) 7.8 7.8 414 414 414 414
Effective Green, g (s) 7.8 7.8 414 414 414 414
Actuated g/C Ratio 0.14 0.14 0.72 0.72 0.72 0.72
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) 241 216 1348 1146 529 1348
v/s Ratio Prot ¢0.06 c0.33 0.22
v/s Ratio Perm 0.03 0.06 0.05
v/c Ratio 042 003 045 0.06 0.06 0.30
Uniform Delay, d1 226 214 3.2 2.3 2.3 2.8
Progression Factor 100 100 100 100 1.00 1.00
Incremental Delay, d2 1.2 0.0 0.2 0.0 0.1 0.1
Delay (s) 23.8 215 3.5 2.3 2.3 2.9
Level of Service C C A A A A
Approach Delay (s) 23.2 3.3 2.9
Approach LOS C A A
Intersection Summary
HCM Average Control Delay 5.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 57.2 Sum of lost time (s) 8.0
Intersection Capacity Utilization 41.2% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade TIAR
2018 AM Background Without Project



HCM Signalized Intersection Capacity Analysis

7: KULANIHAKOI STREET & PIILANI HIGHWAY 4/27/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 100 100 095 100 1.00 0.95 1.00
Frt 1.00 0.85 1.00 085 100 100 0.85 1.00 1.00 0.85
Flt Protected 0.98 1.00 096 100 095 100 1.00 095 1.00 1.00
Satd. Flow (prot) 1826 1583 1779 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.86 1.00 070 100 095 100 1.00 095 1.00 1.00
Satd. Flow (perm) 1594 1583 1298 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 22 32 124 68 5 24 31 1298 123 50 1890 31
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 24 35 135 74 5 26 34 1411 134 54 2054 34
RTOR Reduction (vph) 0 0 92 0 0 23 0 0 34 0 0 8
Lane Group Flow (vph) 0 59 43 0 79 3 34 1411 100 54 2054 26
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 124 124 124 124 47 93.1 931 75 959 959
Effective Green, g (s) 124 124 124 124 47 93.1 931 75 959 959
Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.04 0.74 0.74 0.06 0.77 0.77
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) 158 157 129 157 67 2636 1179 106 2715 1214
v/s Ratio Prot 0.02 0.40 c0.03 ¢0.58
v/s Ratio Perm 0.04 0.09 0.06 0.02 0.08 0.02
v/c Ratio 0.37 0.27 061 002 051 054 008 051 0.76 0.02
Uniform Delay, d1 52.7 52.1 54.0 50.8 59.0 6.8 43 57.0 8.1 3.4
Progression Factor 1.00 1.00 100 100 117 133 09 105 134 159
Incremental Delay, d2 15 1.0 8.3 0.0 5.2 0.7 0.1 3.0 1.6 0.0
Delay (s) 542 53.1 62.3 50.8 74.1 9.7 43 63.0 124 55
Level of Service D D E D E A A E B A
Approach Delay (s) 53.4 59.5 10.6 13.6
Approach LOS D E B B
Intersection Summary
HCM Average Control Delay 155 HCM Level of Service B
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.0% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade TIAR
2018 AM Background Without Project



HCM Signalized Intersection Capacity Analysis

8: PIIKEA AVENUE & PIILANI HIGHWAY 4/27/2014
2 T I
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 100 095 0.95 1.00
Frt 100 085 100 100 1.00 0.85
Flt Protected 095 100 095 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3539 1583
Flt Permitted 095 100 095 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 3539 1583
Volume (vph) 271 180 101 1121 1597 371
Peak-hour factor, PHF  0.92 0.92 0.92 092 0.92 0.92
Adj. Flow (vph) 205 196 110 1218 1736 403

RTOR Reduction (vph) 0 147 0 0 0 126

Lane Group Flow (vph) 295 49 110 1218 1736 277

Turn Type Perm  Prot Perm

Protected Phases 4 5 2 6

Permitted Phases 4 6

Actuated Green, G (s) 243 243 116 927 771 77.1

Effective Green, g (s) 243 243 116 927 771 771

Actuated g/C Ratio 0.19 0.19 0.09 0.74 062 0.62

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) 344 308 164 2625 2183 976

v/s Ratio Prot c0.17 c0.06 0.34 c0.49

v/s Ratio Perm 0.12 0.25

v/c Ratio 086 0.16 067 046 080 0.28

Uniform Delay, d1 48.7 419 549 6.4 18.0 11.1

Progression Factor 1.00 100 100 100 0.84 0.9

Incremental Delay, d2  18.6 0.2 103 0.6 2.1 0.5

Delay (s) 67.2 421 65.1 70 172 105

Level of Service E D E A B B

Approach Delay (s) 57.2 11.8 15.9

Approach LOS E B B

Intersection Summary

HCM Average Control Delay 19.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 125.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.8% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade TIAR
2018 AM Background Without Project



Queues

1: OHUKAI STREET & PIILANI HIGHWAY

4/27/2014

- Ny A A M A

Lane Group EBT EBR WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy 'l LI ul LI ul
Volume (vph) 88 79 40 177 25 1110 40 167 1494 77
Lane Group Flow (vph) 197 86 272 192 27 1207 43 182 1624 84
Turn Type Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 7 5 2 1 6
Permitted Phases 8 7 2 6
Detector Phases 8 8 7 7 5 2 2 1 6 6
Minimum Initial (s) 150 150 100 100 100 250 250 130 220 220
Minimum Split (s) 220 220 25.0 25.0 18.0 58.0 58.0 20.0 60.0 60.0
Total Split (s) 220 22,0 25.0 25.0 18.0 58.0 58.0 20.0 60.0 60.0
Total Split (%) 17.6% 17.6% 20.0% 20.0% 14.4% 46.4% 46.4% 16.0% 48.0% 48.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lag Lead Lead Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?

Recall Mode None None None None None C-Min C-Min None C-Min C-Min
v/c Ratio 078 029 092 045 0.17 0.77 0.06 082 0.87 0.10
Control Delay 70.2 123 84.3 98 721 218 1.3 87.7 257 15
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.2 123 84.3 98 721 218 1.3 87.7 257 15
Queue Length 50th (ftf) 155 0 218 0 0 473 1 127 727 6
Queue Length 95th (ft) #266 48 #380 66 56 105 1 #270 #818 m3
Internal Link Dist (ft) 459 456 2865 2675

Turn Bay Length (ft)

Base Capacity (vph) 262 302 300 426 198 1561 719 227 1861 859
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 075 028 091 045 014 0.77 0.06 080 0.87 0.10

Intersection Summary

Cycle Length: 125
Actuated Cycle Length: 125

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow

Natural Cycle: 125

Control Type: Actuated-Coordinated
# 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.

Splits and Phases:  1: OHUKAI STREET & PIILANI HIGHWAY

\.' al T a7 ‘;f al 'A ful]
20 N EE | [ Nzzs [ 1
‘\ ah J l ab
18+ e |
Queues Piilani Promenade TIAR

Phillip Rowell & Associates

2018 AM Background Without Project



Queues
2. UWAPO ROAD & PIILANI HIGHWAY

4/27/2014

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Volume (vph) 138 17 106 70 28 106 17 1333 55 34 1324 21
Lane Group Flow (vph) 0 168 115 0 106 115 18 1449 60 37 1439 23
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 8 8 8 2 6
Detector Phases 8 8 8 8 8 8 5 2 2 1 6 6
Minimum Initial (s) 100 100 100 100 100 100 100 250 250 100 250 250
Minimum Split (s) 30.0 30.0 30.0 30.0 30.0 30.0 15.0 80.0 80.0 15.0 80.0 80.0
Total Split (s) 30.0 30.0 30.0 30.0 30.0 30.0 15.0 80.0 80.0 15.0 80.0 80.0
Total Split (%) 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 12.0% 64.0% 64.0% 12.0% 64.0% 64.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Llead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
v/c Ratio 0.79 0.30 055 030 0.12 060 0.05 0.24 058 0.02
Control Delay 64.4 9.0 53.3 90 326 284 122 439 231 8.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 64.4 9.0 53.3 90 326 284 122 439 231 8.8
Queue Length 50th (ft) 127 0 76 0 14 486 15 25 566 5
Queue Length 95th (ft) #226 50 138 50 m18 590 m27 m44 714 mil5
Internal Link Dist (ft) 530 620 2675 2120

Turn Bay Length (ft)

Base Capacity (vph) 239 420 219 420 156 2404 1095 156 2489 1120
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 0.70 0.27 048 0.27 0.12 060 0.05 0.24 058 0.02

Intersection Summary

Cycle Length: 125
Actuated Cycle Length: 125

Offset: 50 (40%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow

Natural Cycle: 125

Control Type: Actuated-Coordinated

# 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.

Splits and Phases:  2: UWAPO ROAD & PIILANI HIGHWAY
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Queues

3: NORTH KIHEI ROAD & PIILANI HIGHWAY 4/27/2014
O N
Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Configurations % 4 F R A LI ul
Volume (vph) 211 20 315 2 372 1194 3 1128 110
Lane Group Flow (vph) 122 129 342 21 404 1307 3 1226 120
Turn Type Split custom Prot Prot Perm
Protected Phases 8 8 7 5 2 1 6
Permitted Phases 58 6
Detector Phases 8 8 58 7 5 2 1 6 6
Minimum Initial (s) 7.0 7.0 5.0 10.0 20.0 40 200 20.0
Minimum Spilit (s) 13.0 13.0 11.0 145 26.0 8.0 26.0 26.0
Total Split (s) 23.0 230 509 130 279 79.0 100 611 611
Total Split (%) 18.4% 18.4% 40.7% 10.4% 22.3% 63.2% 8.0% 48.9% 48.9%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.5 3.0 4.5 4.5
All-Red Time (s) 2.0 2.0 2.0 15 15 1.0 15 15
Lead/Lag Lag Lag Lead Lead Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Min None C-Min C-Min
v/c Ratio 056 059 033 0.17 071 051 0.04 063 0.13
Control Delay 62.0 628 21.6 501 421 177 587 239 4.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.0 628 21.6 501 421 177 587 239 4.7
Queue Length 50th (ft) 105 112 34 13 169 420 2 406 5
Queue Length 95th (ftf) 173 181 125 40 210 590 13 513 39
Internal Link Dist (ft) 1420 460 2120 1468
Turn Bay Length (ft)
Base Capacity (vph) 256 258 1109 130 656 2584 85 1939 917
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 048 050 031 0.16 062 051 0.04 063 0.13

Intersection Summary

Cycle Length: 125

Actuated Cycle Length: 125

Offset: 40 (32%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow
Natural Cycle: 70

Control Type: Actuated-Coordinated

Splits and Phases:  3: NORTH KIHEI ROAD & PIILANI HIGHWAY
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Queues

4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD 4/27/2014
— N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 ul LI © S 1 ul
Volume (vph) 299 265 81 429 418 185
Lane Group Flow (vph) 325 288 88 466 454 201
Turn Type Perm  Prot custom
Protected Phases 2 1 6 3
Permitted Phases 2 123
Detector Phases 2 2 1 6 3 123
Minimum Initial (s) 10.0 10.0 50 10.0 7.0
Minimum Split (s) 155 155 9.0 155 125
Total Split (s) 50.8 50.8 31.0 81.8 43.2 125.0
Total Split (%) 40.6% 40.6% 24.8% 65.4% 34.6%100.0%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0
All-Red Time (s) 15 15 1.0 15 15
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode C-Min C-Min Min C-Min Min
v/c Ratio 0.27 026 059 0.17 0.77 0.13
Control Delay 11.3 19 655 1.2 50.1 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.3 19 655 1.2 50.1 0.2

Queue Length 50th (ft) 102 0 74 11 183 0
Queue Length 95th (ft) 192 38 ml24 17 227 0
Internal Link Dist (ft) 714 1420 691

Turn Bay Length (ft)

Base Capacity (vph) 1207 1127 382 2703 1077 1583

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 0.27 026 023 0.17 042 0.13

Intersection Summary

Cycle Length: 125

Actuated Cycle Length: 125

Offset: 30 (24%), Referenced to phase 2:EBT and 6:WBT, Start of Yellow
Natural Cycle: 40

Control Type: Actuated-Coordinated

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

Splits and Phases:  4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD
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Queues
5. KAONOULU STREET & PIILANI HIGHWAY

4/27/2014

2y v bt/

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Volume (vph) 50 236 111 1077 1575 68
Lane Group Flow (vph) 54 257 121 1171 1712 74
Turn Type Perm  Prot Perm
Protected Phases 4 5 2 6

Permitted Phases 4 6
Detector Phases 4 4 5 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 80 20.0 200 20.0
Total Split (s) 25.0 25.0 21.0 100.0 79.0 79.0
Total Split (%) 20.0% 20.0% 16.8% 80.0% 63.2% 63.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None C-Min C-Min C-Min
v/c Ratio 0.36 0.76 062 039 0.68 0.06
Control Delay 53.4 16.1 43.2 9.2 148 6.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.4 16.1 43.2 9.2 148 6.4

Queue Length 50th (fty 43 29 91 267 391 10
Queue Length 95th (ft) 80 114 139 466 450 mi4

Internal Link Dist (ft) 253 2017 2865

Turn Bay Length (ft)

Base Capacity (vph) 297 449 247 3012 2511 1142
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 0.18 057 049 039 0.68 0.06

Intersection Summary

Cycle Length: 125

Actuated Cycle Length: 125

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 75

Control Type: Actuated-Coordinated

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

Splits and Phases:  5: KAONOULU STREET & PIILANI HIGHWAY
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Queues

6: KAONOULU STREET & SOUTH KIHEI ROAD 4/27/2014
" .
Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations % ul 4 'l % 4
Volume (vph) 94 37 558 89 31 374
Lane Group Flow (vph) 102 40 607 97 34 407
Turn Type Perm Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 2 6
Detector Phases 8 8 2 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 20.0 20.0 25.0 25.0 25.0 250
Total Split (%) 44.4% 44.4% 55.6% 55.6% 55.6% 55.6%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None  Min Min Min Min
v/c Ratio 035 0.14 044 0.08 0.09 0.29
Control Delay 12.1 5.4 5.5 15 4.9 4.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.1 5.4 55 15 4.9 4.4
Queue Length 50th (ft) 19 0 60 0 2 34
Queue Length 95th (ft) 43 14 143 12 12 83
Internal Link Dist (ft) 290 106 222
Turn Bay Length (ft)
Base Capacity (vph) 489 467 1380 1197 366 1380
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 0.21 0.09 044 0.08 0.09 0.29

Intersection Summary

Cycle Length: 45

Actuated Cycle Length: 57.6

Natural Cycle: 45

Control Type: Actuated-Uncoordinated

Splits and Phases:  6: KAONOULU STREET & SOUTH KIHEI ROAD
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Queues
7. KULANIHAKOI STREET & PIILANI HIGHWAY

4/27/2014

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Volume (vph) 22 32 124 68 5 24 31 1298 123 50 1890 31
Lane Group Flow (vph) 0 59 135 0 79 26 34 1411 134 54 2054 34
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Detector Phases 4 4 4 8 8 8 5 2 2 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0 20.0
Total Split (s) 21.0 21.0 21.0 21.0 21.0 21.0 11.0 90.0 90.0 14.0 93.0 93.0
Total Split (%) 16.8% 16.8% 16.8% 16.8% 16.8% 16.8% 8.8% 72.0% 72.0% 11.2% 74.4% 74.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Llead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Min C-Min None C-Min C-Min
v/c Ratio 0.37 0.54 061 014 033 053 011 044 0.74 0.03
Control Delay 542 20.6 611 17.8 73.1 10.9 12 644 14.0 2.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 542 20.6 611 17.8 73.1 10.9 12 644 140 2.7
Queue Length 50th (ft) 45 25 62 0 27 365 3 45 495 1
Queue Length 95th (ft) 87 87 112 28 mb6 475 ml3 m66 796 m6
Internal Link Dist (ft) 212 349 829 2017
Turn Bay Length (ft)
Base Capacity (vph) 221 303 177 238 107 2659 1223 144 2759 1242
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 0.27 0.45 045 0.11 032 053 011 0.38 0.74 0.03
Intersection Summary
Cycle Length: 125
Actuated Cycle Length: 125
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
m Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases:  7: KULANIHAKOI STREET & PIILANI HIGHWAY
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Queues

8: PIIKEA AVENUE & PIILANI HIGHWAY 4/27/2014
ANt

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Volume (vph) 271 180 101 1121 1597 371
Lane Group Flow (vph) 295 196 110 1218 1736 403
Turn Type Perm  Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Detector Phases 4 4 5 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 80 20.0 200 20.0
Total Split (s) 320 320 17.0 93.0 76.0 76.0
Total Split (%) 25.6% 25.6% 13.6% 74.4% 60.8% 60.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None C-Max C-Max C-Max
v/c Ratio 086 043 067 046 080 0.37
Control Delay 60.4 96 68.4 7.4 185 3.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.4 96 68.4 7.4 185 3.1
Queue Length 50th (ftf) 229 9 86 187 669 40
Queue Length 95th (ft) #335 73 150 246 476 33
Internal Link Dist (ft) 652 1058 2861

Turn Bay Length (ft)
Base Capacity (vph) 396 496 184 2624 2183 1102

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 0.74 040 060 046 0.80 0.37

Intersection Summary

Cycle Length: 125

Actuated Cycle Length: 125

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

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

Splits and Phases:  8: PIIKEA AVENUE & PIILANI HIGHWAY
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HCM Unsignalized Intersection Capacity Analysis

9: KAONOULU STREET & KENOLIO ROAD 4/27/2014
—

e R . O
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % T % T % T % T
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 23 96 7 20 107 52 13 6 63 152 3 14
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92
Hourly flow rate (vph) 25 104 8 22 116 57 14 7 68 165 3 15

Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft) 817 333

pX, platoon unblocked

vC, conflicting volume 173 112 335 374 108 414 350 145

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 173 112 335 374 108 414 350 145
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3
pO queue free % 98 99 98 99 93 66 99 98
cM capacity (veh/h) 1404 1478 501 538 946 492 556 903
Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SB1 SB2

Volume Total 25 112 22 173 14 75 165 18

Volume Left 25 0 22 0 14 0 165 0

Volume Right 0 8 0 57 0 68 0 15

cSH 1404 1700 1478 1700 591 887 492 813

Volume to Capacity 0.02 0.07 001 0.10 0.02 0.08 0.34 0.02

Queue Length 95th (ft) 1 0 1 0 2 7 37 2

Control Delay (s) 7.6 0.0 7.5 0.0 11.2 9.4 16.0 9.5

Lane LOS A A B A C A

Approach Delay (s) 1.4 0.8 9.7 15.3

Approach LOS A C

Intersection Summary

Average Delay 6.7

Intersection Capacity Utilization 37.2% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Piilani Promenade TIAR
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HCM Unsignalized Intersection Capacity Analysis

10: KAONOULU STREET & ALULIKE STREET 4/27/2014
—
e R . O
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts b Ts s s
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 30 118 30 4 100 2 9 0 2 3 0 66
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92
Hourly flow rate (vph) 33 128 33 4 109 2 10 0 2 3 0 72

Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft) 370 780

pX, platoon unblocked

vC, conflicting volume 111 161 399 329 145 314 345 110

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 111 161 399 329 145 314 345 110
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3
pO queue free % 98 100 98 100 100 99 100 92
cM capacity (veh/h) 1479 1418 509 575 903 625 564 944
Direction, Lane # EB1 EB2 WB1 WB2 NB1 SB1

Volume Total 33 161 4 111 12 75

Volume Left 33 0 4 0 10 3

Volume Right 0 33 0 2 2 72

cSH 1479 1700 1418 1700 553 923

Volume to Capacity 0.02 0.09 0.00 0.07 0.02 0.08

Queue Length 95th (ft) 2 0 0 0 2 7

Control Delay (s) 7.5 0.0 7.5 0.0 11.7 9.2

Lane LOS A A B A

Approach Delay (s) 1.3 0.3 11.7 9.2

Approach LOS B A

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 19.8% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Piilani Promenade TIAR
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HCM Signalized Intersection Capacity Analysis

1. OHUKAI STREET & PIILANI HIGHWAY 4/27/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 100 1.00 1.00 095 1.00 1.00 095 1.00
Frt 1.00 0.85 100 085 1.00 100 0.85 1.00 1.00 0.85
FIt Protected 0.97 1.00 096 100 095 1.00 1.00 095 1.00 1.00
Satd. Flow (prot) 1808 1583 1795 1583 1770 3539 1583 1770 3539 1583
FIt Permitted 0.97 1.00 096 100 095 1.00 1.00 095 1.00 1.00
Satd. Flow (perm) 1808 1583 1795 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 115 76 81 204 66 168 104 1486 56 138 1398 84
Peak-hour factor, PHF  0.92 0.92 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 125 83 88 222 72 183 113 1615 61 150 1520 91
RTOR Reduction (vph) 0 0 77 0 0 151 0 0 19 0 0 30
Lane Group Flow (vph) 0 208 11 0 294 32 113 1615 42 150 1520 61
Turn Type Split Perm  Split Perm  Prot Perm  Prot Perm
Protected Phases 8 8 7 7 5 2 1 6
Permitted Phases 8 7 2 6
Actuated Green, G (s) 18.0 18.0 254 254 114 736 736 13.0 752 752
Effective Green, g (s) 19.0 19.0 264 264 124 746 746 140 76.2 76.2
Actuated g/C Ratio 0.13 0.13 0.18 0.18 0.08 050 050 0.09 051 051
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.5 3.5 3.0 3.0 2.0 5.0 5.0 2.0 5.0 5.0
Lane Grp Cap (vph) 229 201 316 279 146 1760 787 165 1798 804
v/s Ratio Prot c0.12 c0.16 0.06 ¢0.46 c0.08 0.43
v/s Ratio Perm 0.06 0.12 0.04 0.06
v/c Ratio 0.91 0.06 093 0.12 077 092 0.05 091 0.85 0.08
Uniform Delay, d1 64.6 57.6 609 520 674 349 195 674 31.8 189
Progression Factor 1.00 1.00 100 100 110 066 031 080 136 2.66
Incremental Delay, d2 35.8 0.1 32.9 02 177 8.0 0.1 38.0 4.2 0.2
Delay (s) 1005 57.7 93.8 522 920 309 6.2 923 474 504
Level of Service F E F D F C A F D D
Approach Delay (s) 87.8 77.9 34.0 51.4
Approach LOS F E C D
Intersection Summary
HCM Average Control Delay 49.6 HCM Level of Service D
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 80.2% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis
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HCM Signalized Intersection Capacity Analysis

2: UWAPO ROAD & PIILANI HIGHWAY 4/27/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 100 100 095 100 1.00 0.95 1.00
Frt 1.00 0.85 1.00 085 100 100 0.85 1.00 1.00 0.85
Flt Protected 0.96 1.00 098 100 095 100 1.00 095 1.00 1.00
Satd. Flow (prot) 1791 1583 1823 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.62 1.00 072 100 095 100 100 095 1.00 1.00
Satd. Flow (perm) 1155 1583 1335 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 78 19 79 33 42 67 48 1544 108 100 1487 64
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 85 21 86 36 46 73 52 1678 117 109 1616 70
RTOR Reduction (vph) 0 0 76 0 0 64 0 0 25 0 0 15
Lane Group Flow (vph) 0 106 10 0 82 9 52 1678 92 109 1616 55
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 8 8 8 2 6
Actuated Green, G (s) 17.7 177 177 177 8.4 104.7 104.7 13.6 109.9 109.9
Effective Green, g (s) 17.7 177 17.7 177 9.4 105.7 105.7 14.6 1109 110.9
Actuated g/C Ratio 0.12 0.12 0.12 0.12 0.06 0.70 0.70 0.10 0.74 0.74
Clearance Time (s) 4.0 4.0 4.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0
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) 136 187 158 187 111 2494 1115 172 2617 1170
v/s Ratio Prot 0.03 c0.47 c0.06 0.46
v/s Ratio Perm c0.09 0.05 0.06 0.05 0.07 0.04
v/c Ratio 0.78 0.05 052 0.05 047 067 0.08 063 062 0.05
Uniform Delay, d1 64.3 58.7 62.2 58.7 679 124 6.9 65.1 9.4 5.3
Progression Factor 1.00 1.00 100 100 124 122 105 111 163 1.39
Incremental Delay, d2 24.0 0.1 2.9 0.1 15 0.7 0.1 5.8 0.9 0.1
Delay (s) 88.3 58.8 65.0 58.8 85.7 15.8 73 778 16.1 7.4
Level of Service F E E E F B A E B A
Approach Delay (s) 75.1 62.1 17.2 195
Approach LOS E E B B
Intersection Summary
HCM Average Control Delay 22.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 70.2% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

3: NORTH KIHEI ROAD & PIILANI HIGHWAY 4/27/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 s L L T 5 LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 095 0.88 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.93 1.00 1.00 1.00 1.00 0.85
FIt Protected 095 095 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1689 2787 1707 3433 3533 1770 3539 1583
FIt Permitted 095 095 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1689 2787 1707 3433 3533 1770 3539 1583
Volume (vph) 369 9 217 33 12 44 396 1158 15 10 1269 179
Peak-hour factor, PHF  0.92 0.92 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 401 10 236 36 13 48 430 1259 16 11 1379 195
RTOR Reduction (vph) 0 0 112 0 24 0 0 0 0 0 0 65
Lane Group Flow (vph) 201 210 124 0 73 0 430 1275 0 11 1379 130
Turn Type Split custom  Split Prot Prot Perm
Protected Phases 8 8 7 7 5 2 1 6
Permitted Phases 58 6
Actuated Green, G (s) 219 21.9 498 9.1 219 95.0 20 746 746
Effective Green, g (s) 239 239 503 11.1 22.4 97.0 20 76.6 76.6
Actuated g/C Ratio 0.16 0.16 0.34 0.07 0.15 0.65 0.01 051 051
Clearance Time (s) 6.0 6.0 6.0 4.5 6.0 4.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 2.0 4.5 2.0 4.5 4.5
Lane Grp Cap (vph) 268 269 935 126 513 2285 24 1807 808
v/s Ratio Prot 0.12 c0.12 c0.06 c0.13 0.36 0.01 ¢0.39
v/s Ratio Perm 0.08 0.12
v/c Ratio 0.75 0.78 0.13 0.58 0.84 0.56 0.46 0.76 0.16
Uniform Delay, d1 60.2 605 347 67.2 62.0 14.6 735 294 19.6
Progression Factor 0.76 0.77 1.68 1.00 1.04 1.10 1.00 1.00 1.00
Incremental Delay, d2  10.8 13.2 0.0 6.3 8.6 0.8 5.0 3.1 0.4
Delay (s) 56.8 59.6 58.2 73.5 729 16.9 784 325 20.0
Level of Service E E E E E B E C B
Approach Delay (s) 58.2 73.5 31.0 31.3
Approach LOS E E C C
Intersection Summary
HCM Average Control Delay 36.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 73.5% ICU Level of Service D
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD 4/27/2014
— N ¥ TN 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 4 ul LI © S 1 ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 100 0.95 1.00
Satd. Flow (prot) 1863 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 100 0.95 1.00
Satd. Flow (perm) 1863 1583 1770 3539 3433 1583
Volume (vph) 407 518 141 360 275 178
Peak-hour factor, PHF 092 092 092 092 092 0.92
Adj. Flow (vph) 442 563 153 391 299 193
RTOR Reduction (vph) 0 244 0 0 0 0
Lane Group Flow (vph) 442 319 153 391 299 193
Turn Type Perm  Prot custom
Protected Phases 2 1 6 3
Permitted Phases 2 123
Actuated Green, G(s) 834 834 18.2 1056 33.4 150.0
Effective Green, g (s) 849 849 182 107.1 34.9 150.0
Actuated g/C Ratio 0.57 057 012 0.71 0.23 1.00
Clearance Time (s) 5.5 5.5 4.0 5.5 5.5
Vehicle Extension (s) 5.0 5.0 2.0 5.0 2.0
Lane Grp Cap (vph) 1054 896 215 2527 799 1583
v/s Ratio Prot 0.24 c0.09 0.11 ¢0.09
v/s Ratio Perm 0.36 0.12
v/c Ratio 042 036 0.71 0.15 0.37 0.12
Uniform Delay, d1 185 17.7 634 6.9 484 0.0
Progression Factor 100 100 144 0.28 1.00 1.00
Incremental Delay, d2 1.2 1.1 7.3 0.1 1.3 0.0
Delay (s) 19.8 188 98.7 21 497 0.0
Level of Service B B F A D A
Approach Delay (s) 19.2 29.2 30.2
Approach LOS B C C
Intersection Summary
HCM Average Control Delay 24.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 47.1% ICU Level of Service A
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis
5: KAONOULU STREET & PIILANI HIGHWAY

4/27/2014

2 T N I T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 095 100 095 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3539 1583
Flt Permitted 095 100 095 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 3539 1583
Volume (vph) 49 189 135 1594 1522 92
Peak-hour factor, PHF 092 092 092 092 092 0.92
Adj. Flow (vph) 53 205 147 1733 1654 100
RTOR Reduction (vph) 0 191 0 0 0 19
Lane Group Flow (vph) 53 14 147 1733 1654 81
Turn Type Perm  Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 9.9 99 173 132.1 110.8 110.8
Effective Green, g (s) 9.9 99 17.3 132.1 110.8 110.8
Actuated g/C Ratio 0.07 0.07 0.12 088 0.74 0.74
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) 117 104 204 3117 2614 1169
v/s Ratio Prot 0.03 c0.08 0.49 c0.47
v/s Ratio Perm 0.13 0.06
v/c Ratio 045 0.13 0.72 056 0.63 0.07
Uniform Delay, d1 67.4 66.0 64.0 2.1 9.6 5.4
Progression Factor 1.00 100 098 170 0.87 1.40
Incremental Delay, d2 2.8 0.6 9.3 0.6 0.6 0.1
Delay (s) 70.2 66.6 71.9 4.1 9.0 7.6
Level of Service E E E A A A
Approach Delay (s) 67.3 9.4 8.9
Approach LOS E A A
Intersection Summary
HCM Average Control Delay 13.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 62.9% ICU Level of Service B
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade 2013
2018 PM Background



HCM Signalized Intersection Capacity Analysis

6: KAONOULU STREET & SOUTH KIHEI ROAD 4/27/2014

v St o2
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations % ul 4 'l % 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 100 0.85 1.00 1.00
Flt Protected 095 100 1.00 1.00 095 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 095 1.00 1.00 1.00 095 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 80 37 544 157 67 522
Peak-hour factor, PHF 092 092 092 092 092 0.92
Adj. Flow (vph) 87 40 591 171 73 567
RTOR Reduction (vph) 0 36 0 61 0 0
Lane Group Flow (vph) 87 4 591 110 73 567
Turn Type Perm Perm  Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2

Actuated Green, G (s) 6.7 6.7
Effective Green, g (s) 6.7 6.7

40.8 40.8 3.7 485
40.8 40.8 3.7 485

Actuated g/C Ratio 0.11 0.11 o065 065 0.06 0.77

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) 188 168 1203 1022 104 1430

v/s Ratio Prot ¢0.05 c0.32 c0.04 0.30

v/s Ratio Perm 0.03 0.11

v/c Ratio 046 003 049 0.11 0.70 0.40

Uniform Delay, d1 26.6 25.3 5.8 43 29.2 25

Progression Factor 100 100 100 100 1.00 1.00

Incremental Delay, d2 1.8 0.1 0.3 0.0 19.2 0.2

Delay (s) 28.4 254 6.1 4.3 485 2.6

Level of Service C C A A D A

Approach Delay (s) 27.4 5.7 7.9

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 8.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 63.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 46.8% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

7: KULANIHAKOI STREET & PIILANI HIGHWAY 4/27/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 100 100 095 100 1.00 0.95 1.00
Frt 1.00 0.85 1.00 085 100 100 0.85 1.00 1.00 0.85
Flt Protected 0.96 1.00 096 100 095 100 1.00 095 1.00 1.00
Satd. Flow (prot) 1787 1583 1780 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.73 1.00 071 100 095 100 100 095 1.00 1.00
Satd. Flow (perm) 1359 1583 1319 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 36 6 90 35 3 12 80 1783 27 11 1611 78
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 39 7 98 38 3 13 87 1938 29 12 1751 85
RTOR Reduction (vph) 0 0 91 0 0 12 0 0 4 0 0 15
Lane Group Flow (vph) 0 46 7 0 41 1 87 1938 25 12 1751 70
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 10.0 10.0 10.0 100 124 1249 1249 3.1 115.6 115.6
Effective Green, g (s) 10.0 10.0 10.0 100 124 1249 1249 3.1 115.6 115.6
Actuated g/C Ratio 0.07 0.07 0.07 0.07 008 083 083 0.02 o0.77 0.77
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) 91 106 88 106 146 2947 1318 37 2727 1220
v/s Ratio Prot c0.05 ¢0.55 0.01 0.49
v/s Ratio Perm 0.03 0.06 0.03 0.01 0.02 0.05
v/c Ratio 0.51 0.06 047 001 060 066 002 032 064 0.06
Uniform Delay, d1 67.6 65.6 67.4 654 66.4 4.6 21 724 7.8 4.1
Progression Factor 1.00 1.00 100 100 093 079 099 0.74 096 1.87
Incremental Delay, d2 4.4 0.2 3.9 0.0 5.3 1.0 0.0 4.0 0.9 0.1
Delay (s) 72.0 65.8 713 654 67.0 4.6 21 573 8.4 7.8
Level of Service E E E E E A A E A A
Approach Delay (s) 67.8 69.9 7.2 8.7
Approach LOS E E A A
Intersection Summary
HCM Average Control Delay 10.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 71.6% ICU Level of Service C
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

8: PIIKEA AVENUE & PIILANI HIGHWAY 4/27/2014
2 T N I T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 095 100 095 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3539 1583
Flt Permitted 095 100 095 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 3539 1583
Volume (vph) 270 251 244 1491 1296 386
Peak-hour factor, PHF 092 092 092 092 092 0.92
Adj. Flow (vph) 293 273 265 1621 1409 420
RTOR Reduction (vph) 0 220 0 0 0 127
Lane Group Flow (vph) 293 53 265 1621 1409 293
Turn Type Perm  Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G(s) 29.0 29.0 26.3 113.0 827 827
Effective Green, g (s) 29.0 29.0 26.3 113.0 827 827
Actuated g/C Ratio 0.19 0.19 0.18 0.75 055 0.55
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) 342 306 310 2666 1951 873
v/s Ratio Prot 0.17 c0.15 0.46 ¢0.40
v/s Ratio Perm 0.17 0.27
v/c Ratio 086 0.17 085 061 0.72 0.34
Uniform Delay, d1 58.5 50.5 60.0 84 251 185
Progression Factor 100 100 100 100 121 1.66
Incremental Delay, d2  18.6 0.3 19.9 1.0 1.9 0.8
Delay (s) 77.1 50.8 79.9 95 323 316
Level of Service E D E A C C
Approach Delay (s) 64.4 19.4 322
Approach LOS E B C
Intersection Summary
HCM Average Control Delay 30.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis
Phillip Rowell & Associates

Piilani Promenade 2013
2018 PM Background



Queues

1. OHUKAI STREET & PIILANI HIGHWAY 4/27/2014
- Ny A A M A
Lane Group EBT EBR WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy 'l LI ul LI ul
Volume (vph) 76 81 66 168 104 1486 56 138 1398 84
Lane Group Flow (vph) 208 88 294 183 113 1615 61 150 1520 91
Turn Type Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 7 5 2 1 6
Permitted Phases 8 7 2 6
Detector Phases 8 8 7 7 5 2 2 1 6 6
Minimum Initial (s) 10.0 10.0 5.0 5.0 50 20.0 20.0 8.0 20.0 20.0
Minimum Split (s) 150 150 100 100 100 250 250 130 250 250
Total Split (s) 23.0 230 310 310 17.0 7780 78.0 18.0 79.0 79.0
Total Split (%) 15.3% 15.3% 20.7% 20.7% 11.3% 52.0% 52.0% 12.0% 52.7% 52.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lag Lead Lead Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None C-Min C-Min None C-Min C-Min
v/c Ratio 091 032 093 043 077 092 008 091 084 0.11
Control Delay 103.7 141 920 99 972 316 3.1 980 485 213
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 103.7 141 920 99 972 316 3.1 980 485 213
Queue Length 50th (ft) 204 0 286 0 105 597 9 154 592 33
Queue Length 95th (ft) #360 54 #461 69 #202 748 ml3 #286 863 ml105
Internal Link Dist (ft) 459 456 2865 2675
Turn Bay Length (ft)
Base Capacity (vph) 229 277 323 435 153 1760 806 165 1799 834
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 091 032 091 042 074 092 008 091 084 011

Intersection Summary

Cycle Length: 150
Actuated Cycle Length: 150

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow

Natural Cycle: 90

Control Type: Actuated-Coordinated
# 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.

Splits and Phases:

1: OHUKAI STREET & PIILANI HIGHWAY
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Queues

2: UWAPO ROAD & PIILANI HIGHWAY 4/27/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Volume (vph) 78 19 79 33 42 67 48 1544 108 100 1487 64
Lane Group Flow (vph) 0 106 86 0 82 73 52 1678 117 109 1616 70
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 8 8 8 2 6
Detector Phases 8 8 8 8 8 8 5 2 2 1 6 6
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 50 20.0 20.0 50 20.0 20.0
Minimum Split (s) 270 270 270 270 270 270 100 27.0 27.0 10.0 27.0 27.0
Total Split (s) 320 32.0 320 320 320 32.0 19.0 92.0 92.0 26.0 99.0 99.0
Total Split (%) 21.3% 21.3% 21.3% 21.3% 21.3% 21.3% 12.7% 61.3% 61.3% 17.3% 66.0% 66.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Llead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None None None None C-Min C-Min None C-Min C-Min
v/c Ratio 0.72 0.33 044 029 041 067 010 063 061 0.06
Control Delay 68.7 11.8 62.3 126 83.8 18.1 36 749 185 3.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.7 11.8 62.3 12,6 83.8 18.1 36 749 185 3.6
Queue Length 50th (ft) 102 0 76 0 46 834 15 94 763 10
Queue Length 95th (ft) 161 50 126 47 m51 914 m38 ml25 921 m27
Internal Link Dist (ft) 530 620 2675 2120

Turn Bay Length (ft)

Base Capacity (vph) 234 365 293 355 177 2494 1141 260 2640 1196
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 045 0.24 028 0.21 029 067 010 042 061 0.06

Intersection Summary

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow
Natural Cycle: 80

Control Type: Actuated-Coordinated

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

Splits and Phases:  2: UWAPO ROAD & PIILANI HIGHWAY
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Queues

3: NORTH KIHEI ROAD & PIILANI HIGHWAY 4/27/2014
O N
Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Configurations % 4 F R A LI ul
Volume (vph) 369 9 217 12 396 1158 10 1269 179
Lane Group Flow (vph) 201 210 236 97 430 1275 11 1379 195
Turn Type Split custom Prot Prot Perm
Protected Phases 8 8 7 5 2 1 6
Permitted Phases 58 6
Detector Phases 8 8 58 7 5 2 1 6 6
Minimum Initial (s) 7.0 7.0 5.0 5.0 20.0 5.0 20.0 20.0
Minimum Spilit (s) 22.0 22.0 11.0 225 26.0 9.0 33.0 330
Total Split (s) 31.0 31.0 60.0 16.0 29.0 94.0 9.0 740 740
Total Split (%) 20.7% 20.7% 40.0% 10.7% 19.3% 62.7% 6.0% 49.3% 49.3%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.5 3.0 4.5 4.5
All-Red Time (s) 2.0 2.0 2.0 15 15 1.0 15 15
Lead/Lag Lag Lag Lead Lead Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Min None C-Min C-Min
v/c Ratio 075 078 023 064 084 055 019 0.76 0.22
Control Delay 56.3 579 168 653 709 17.0 779 344 8.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 56.3 579 168 653 709 17.0 779 344 8.3
Queue Length 50th (ft) 196 206 55 68 221 233 11 595 32
Queue Length 95th (ftf) 292 304 98 132 278 528 34 712 83
Internal Link Dist (ft) 1420 460 2120 1468
Turn Bay Length (ft)
Base Capacity (vph) 303 304 1080 160 572 2339 59 1805 873
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 066 069 022 061 075 055 019 0.76 0.22

Intersection Summary

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 10 (7%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow
Natural Cycle: 90

Control Type: Actuated-Coordinated

Splits and Phases:  3: NORTH KIHEI ROAD & PIILANI HIGHWAY
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Queues

4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD 4/27/2014
— N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 ul LI © S 1 ul
Volume (vph) 407 518 141 360 275 178
Lane Group Flow (vph) 442 563 153 391 299 193
Turn Type Perm  Prot custom
Protected Phases 2 1 6 3
Permitted Phases 2 123
Detector Phases 2 2 1 6 3 123
Minimum Initial (s) 4.0 4.0 5.0 4.0 4.0
Minimum Split (s) 30.5 305 90 215 215
Total Split (s) 711 711 40.0 1111 38.9 150.0
Total Split (%) 47.4% 47.4% 26.7% 74.1% 25.9%100.0%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0
All-Red Time (s) 15 15 1.0 15 15
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode C-Max C-Max None C-Max Max
v/c Ratio 042 049 071 0.15 0.37 0.12
Control Delay 21.3 3.1 911 21 50.0 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.3 3.1 911 21 50.0 0.2

Queue Length 50th (ft) 236 0 156 16 127 0
Queue Length 95th (ft) 382 61 mil44 17 173 0
Internal Link Dist (ft) 714 1420 691

Turn Bay Length (ft)

Base Capacity (vph) 1054 1140 425 2527 799 1583

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 042 049 036 0.15 037 0.12

Intersection Summary

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 30 (20%), Referenced to phase 2:EBT and 6:WBT, Start of Yellow
Natural Cycle: 65

Control Type: Actuated-Coordinated

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

Splits and Phases:  4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD
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Queues

5: KAONOULU STREET & PIILANI HIGHWAY 4/27/2014
2 T I
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Volume (vph) 49 189 135 1594 1522 92
Lane Group Flow (vph) 53 205 147 1733 1654 100
Turn Type Perm  Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Detector Phases 4 4 5 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 80 20.0 200 20.0
Total Split (s) 29.0 29.0 30.0 121.0 91.0 91.0
Total Split (%) 19.3% 19.3% 20.0% 80.7% 60.7% 60.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None C-Min C-Min C-Min
v/c Ratio 045 069 0.72 056 0.63 0.08
Control Delay 67.8 11.7 65.8 45 10.1 3.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 67.8 11.7 65.8 45 10.1 3.8
Queue Length 50th (ft) 51 0 145 130 275 7
Queue Length 95th (ft) 96 81 202 472 304 mll
Internal Link Dist (ft) 253 2017 2865
Turn Bay Length (ft)
Base Capacity (vph) 295 435 307 3116 2613 1187
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 0.18 047 048 056 0.63 0.08

Intersection Summary

Cycle Length: 150
Actuated Cycle Length: 150

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 75

Control Type: Actuated-Coordinated

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

Splits and Phases:

5: KAONOULU STREET & PIILANI HIGHWAY
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Queues

6: KAONOULU STREET & SOUTH KIHEI ROAD

4/27/2014

PN

Lane Group WBL

bt~ >

Lane Configurations

Volume (vph) 80
Lane Group Flow (vph) 87

Turn Type
Protected Phases
Permitted Phases
Detector Phases

Total Split (%) 33.3% 33.3% 51.7% 51.7% 15.0%

Minimum Initial (s) 4.0
Minimum Split (s) 20.0
Total Split (s) 20.0
Yellow Time (s) 35
All-Red Time (s) 0.5
Lead/Lag

Lead-Lag Optimize?

Recall Mode None
v/c Ratio 0.35
Control Delay 18.0
Queue Delay 0.0
Total Delay 18.0

Queue Length 50th (ft) 20
Queue Length 95th (ft) 56
Internal Link Dist (ft) 290

Turn Bay Length (ft)

Base Capacity (vph) 435

Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn

Reduced v/c Ratio 0.20

Intersection Summary

Cycle Length: 60
Actuated Cycle Length: 61.8
Natural Cycle: 60

Control Type: Actuated-Uncoordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  6: KAONOULU STREET & SOUTH KIHEI ROAD
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Queues

7: KULANIHAKOI STREET & PIILANI HIGHWAY 4/27/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Volume (vph) 36 6 90 3 12 80 1783 27 11 1611 78
Lane Group Flow (vph) 0 46 98 41 13 87 1938 29 12 1751 85
Turn Type Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 2 6
Detector Phases 4 4 4 8 8 5 2 2 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0 20.0
Total Split (s) 27.0 27.0 27.0 27.0 27.0 25.0 107.0 107.0 16.0 98.0 98.0
Total Split (%) 18.0% 18.0% 18.0% 18.0% 18.0% 18.0% 16.7% 71.3% 71.3% 10.7% 65.3% 65.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Llead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None C-Min C-Min None C-Min C-Min
v/c Ratio 0.48 0.50 044 0.11 059 065 0.02 0.15 0.64 0.07
Control Delay 68.7 13.8 68.3 27.2 64.2 4.9 15 514 9.4 3.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 68.7 13.8 68.3 27.2 64.2 4.9 15 514 9.4 3.7
Queue Length 50th (ft) 44 0 39 0 85 138 0 11 208 3
Queue Length 95th (ft) 88 58 80 23 m136 435 m5 m20 321 m21
Internal Link Dist (ft) 212 261 1847 2017
Turn Bay Length (ft)
Base Capacity (vph) 219 326 214 254 248 3003 1347 142 2727 1234
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 0.21 0.30 0.19 005 035 065 0.02 0.08 0.64 0.07
Intersection Summary
Cycle Length: 150
Actuated Cycle Length: 150
Offset: 40 (27%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
m Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases:  7: KULANIHAKOI STREET & PIILANI HIGHWAY
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Queues

8: PIIKEA AVENUE & PIILANI HIGHWAY 4/27/2014
2 T I
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Volume (vph) 270 251 244 1491 1296 386
Lane Group Flow (vph) 293 273 265 1621 1409 420
Turn Type Perm  Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Detector Phases 4 4 5 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 80 20.0 200 20.0
Total Split (s) 39.0 39.0 36.0 111.0 75.0 75.0
Total Split (%) 26.0% 26.0% 24.0% 74.0% 50.0% 50.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None C-Max C-Max C-Max
v/c Ratio 086 052 085 061 0.72 042
Control Delay 67.8 78 698 103 353 128
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 67.8 78 698 103 353 128
Queue Length 50th (ft) 277 0 253 353 566 121
Queue Length 95th (ft) 376 76 347 469 739 135
Internal Link Dist (ft) 745 1063 1739
Turn Bay Length (ft)
Base Capacity (vph) 413 579 378 2666 1950 1000
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 0.71 047 070 061 0.72 042

Intersection Summary

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 75

Control Type: Actuated-Coordinated

Splits and Phases:  8: PIIKEA AVENUE & PIILANI HIGHWAY
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HCM Unsignalized Intersection Capacity Analysis

9: KAONOULU STREET & KENOLIO ROAD 4/27/2014
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts b Ts % Ts % Ts

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 37 134 16 39 113 73 9 8 34 96 10 14

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (vph) 40 146 17 42 123 79 10 9 37 104 11 15

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 817 333

pX, platoon unblocked

vC, conflicting volume 202 163 463 522 154 515 491 162

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 202 163 463 522 154 515 491 162

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3

pO queue free % 97 97 98 98 96 75 98 98

cM capacity (veh/h) 1370 1416 469 433 892 424 450 882

Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SB1 SB2

Volume Total 40 163 42 202 10 46 104 26

Volume Left 40 0 42 0 10 0 104 0

Volume Right 0 17 0 79 0 37 0 15

cSH 1370 1700 1416 1700 469 742 424 630

Volume to Capacity 0.03 0.10 0.03 0.12 0.02 006 025 0.04

Queue Length 95th (ft) 2 0 2 0 2 5 24 3

Control Delay (s) 7.7 0.0 7.6 0.0 128 10.2 16.2 11.0

Lane LOS A A B B C B

Approach Delay (s) 15 1.3 10.6 15.2

Approach LOS B C

Intersection Summary

Average Delay 5.1

Intersection Capacity Utilization 35.7% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
Phillip Rowell & Associates
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HCM Unsignalized Intersection Capacity Analysis

10: KAONOULU STREET & ALULIKE STREET 4/27/2014
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts b Ts s s

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 82 179 16 2 133 6 2 1 3 3 1 58

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (vph) 89 195 17 2 145 7 2 1 3 3 1 63

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 370 780

pX, platoon unblocked

vC, conflicting volume 151 212 504 537 203 529 542 148

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 151 212 504 537 203 529 542 148

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3

pO queue free % 94 100 99 100 100 99 100 93

cM capacity (veh/h) 1430 1358 368 422 837 435 419 899

Direction, Lane # EB1 EB2 WB1 WB2 NB1 SB1

Volume Total 89 212 2 151 7 67

Volume Left 89 0 2 0 2 3

Volume Right 0 17 0 7 3 63

cSH 1430 1700 1358 1700 527 840

Volume to Capacity 0.06 0.12 0.00 0.09 0.01 o0.08

Queue Length 95th (ft) 5 0 0 0 1 7

Control Delay (s) 7.7 0.0 7.7 0.0 11.9 9.7

Lane LOS A A B A

Approach Delay (s) 2.3 0.1 11.9 9.7

Approach LOS B A

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 27.6% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
Phillip Rowell & Associates

Piilani Promenade 2013
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HCM Signalized Intersection Capacity Analysis

1. OHUKAI STREET & PIILANI HIGHWAY 4/27/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 100 1.00 1.00 095 1.00 1.00 095 1.00
Frt 1.00 0.85 100 085 1.00 100 0.85 1.00 1.00 0.85
FIt Protected 0.96 1.00 097 100 095 1.00 1.00 095 1.00 1.00
Satd. Flow (prot) 1791 1583 1815 1583 1770 3539 1583 1770 3539 1583
FIt Permitted 0.96 1.00 097 100 095 1.00 1.00 095 1.00 1.00
Satd. Flow (perm) 1791 1583 1815 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 177 45 137 67 62 37 38 1007 102 95 1089 105
Peak-hour factor, PHF  0.92 0.92 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 192 49 149 73 67 40 41 1095 111 103 1184 114
RTOR Reduction (vph) 0 0 124 0 0 37 0 0 65 0 0 61
Lane Group Flow (vph) 0 241 25 0 140 3 41 1095 46 103 1184 53
Turn Type Split Perm  Split Perm  Prot Perm  Prot Perm
Protected Phases 8 8 7 7 5 2 1 6
Permitted Phases 8 7 2 6
Actuated Green, G (s) 109 10.9 4.6 4.6 28 280 28.0 6.1 31.3 313
Effective Green, g (s) 119 119 5.6 5.6 3.8 29.0 29.0 71 323 323
Actuated g/C Ratio 0.17 0.17 0.08 0.08 005 042 042 010 0.46 0.46
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.5 3.5 3.0 3.0 2.0 5.0 5.0 2.0 5.0 5.0
Lane Grp Cap (vph) 306 271 146 127 97 1475 660 181 1642 735
v/s Ratio Prot c0.13 c0.08 0.02 0.31 c0.06 ¢0.33
v/s Ratio Perm 0.09 0.03 0.07 0.07
v/c Ratio 0.79 0.09 096 0.03 042 0.74 0.07 057 072 0.07
Uniform Delay, d1 276 24.3 319 295 318 171 122 298 150 10.3
Progression Factor 1.00 1.00 100 100 2100 100 1.00 21.00 1.00 1.00
Incremental Delay, d2 12.9 0.2 61.3 0.1 1.1 25 0.1 2.4 2.0 0.1
Delay (s) 40.6 245 932 296 329 196 123 322 170 104
Level of Service D C F C C B B C B B
Approach Delay (s) 34.4 79.1 19.4 17.6
Approach LOS C E B B
Intersection Summary
HCM Average Control Delay 23.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 69.6 Sum of lost time (s) 16.0
Intersection Capacity Utilization 63.3% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates
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HCM Signalized Intersection Capacity Analysis

2: UWAPO ROAD & PIILANI HIGHWAY 4/27/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 100 100 095 100 1.00 0.95 1.00
Frt 1.00 0.85 1.00 085 100 100 0.85 1.00 1.00 0.85
Flt Protected 0.96 1.00 097 100 095 100 1.00 095 1.00 1.00
Satd. Flow (prot) 1789 1583 1815 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.70 1.00 079 100 095 100 1.00 095 1.00 1.00
Satd. Flow (perm) 1312 1583 1479 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 60 13 56 42 39 51 25 1137 60 68 1381 49
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 65 14 61 46 42 55 27 1236 65 74 1501 53
RTOR Reduction (vph) 0 0 54 0 0 49 0 0 22 0 0 17
Lane Group Flow (vph) 0 79 7 0 88 6 27 1236 43 74 1501 36
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 8 8 8 2 6
Actuated Green, G (s) 6.9 6.9 6.9 6.9 23 469 46.9 35 48.1 48.1
Effective Green, g (s) 7.9 7.9 7.9 7.9 33 479 479 45 49.1 49.1
Actuated g/C Ratio 0.11 o0.11 0.11 0.11 005 066 066 0.06 0.68 0.68
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 2.0 5.0 5.0 2.0 5.0 5.0
Lane Grp Cap (vph) 143 173 162 173 81 2345 1049 110 2403 1075
v/s Ratio Prot 0.02 0.35 c0.04 c0.42
v/s Ratio Perm c0.06 0.04 0.06 0.03 0.04 0.03
v/c Ratio 0.55 0.04 054 003 033 053 004 067 062 0.03
Uniform Delay, d1 305 28.8 305 288 334 6.3 42 33.2 6.5 3.8
Progression Factor 1.00 1.00 100 100 2100 100 1.00 21.00 1.00 1.00
Incremental Delay, d2 5.6 0.1 4.6 0.1 0.9 0.4 0.0 12.0 0.7 0.0
Delay (s) 36.1 28.9 351 289 343 6.7 43 45.2 7.2 3.8
Level of Service D C D C C A A D A A
Approach Delay (s) 33.0 32.7 7.2 8.8
Approach LOS C C A A
Intersection Summary
HCM Average Control Delay 10.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 72.3 Sum of lost time (s) 8.0
Intersection Capacity Utilization 63.4% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis
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HCM Signalized Intersection Capacity Analysis

3: NORTH KIHEI ROAD & PIILANI HIGHWAY 4/27/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 s L L T 5 LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 095 0.88 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.91 1.00 1.00 1.00 1.00 0.85
FIt Protected 095 095 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1681 2787 1667 3433 3537 1770 3539 1583
FIt Permitted 095 095 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1681 2787 1667 3433 3537 1770 3539 1583
Volume (vph) 186 0 328 1 0 2 282 968 4 6 1143 157
Peak-hour factor, PHF  0.92 0.92 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 202 0 357 1 0 2 307 1052 4 7 1242 171
RTOR Reduction (vph) 0 0 216 0 2 0 0 0 0 0 0 96
Lane Group Flow (vph) 101 101 141 0 1 0 307 1056 0 7 1242 75
Turn Type Split custom  Split Prot Prot Perm
Protected Phases 8 8 7 7 5 2 1 6
Permitted Phases 58 6
Actuated Green, G (s) 7.1 7.1 247 0.8 116 395 0.8 287 287
Effective Green, g (s) 9.1 9.1 247 2.8 116 415 0.8 30.7 30.7
Actuated g/C Ratio 0.13 0.13 0.35 0.04 0.17 0.59 0.01 044 0.44
Clearance Time (s) 6.0 6.0 6.0 4.0 6.0 4.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 2.0 4.5 2.0 4.5 4.5
Lane Grp Cap (vph) 218 218 981 66 567 2091 20 1548 692
v/s Ratio Prot c0.06 0.06 c0.00 c0.09 0.30 0.00 ¢0.35
v/s Ratio Perm 0.13 0.11
v/c Ratio 0.46 046 0.14 0.02 0.54 0.50 0.35 0.80 0.11
Uniform Delay, d1 28.3 28.3 155 324 26.9 8.4 344 17.1 117
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 1.6 0.0 0.1 0.6 0.3 3.8 35 0.1
Delay (s) 29.8 29.8 15.6 325 27.4 8.7 38.3 206 11.8
Level of Service C C B C C A D C B
Approach Delay (s) 20.7 325 12.9 19.6
Approach LOS C C B B
Intersection Summary
HCM Average Control Delay 17.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 70.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 61.7% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD 4/27/2014
— N ¥ TN 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 4 ul LI © S 1 ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 100 0.95 1.00
Satd. Flow (prot) 1863 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 100 0.95 1.00
Satd. Flow (perm) 1863 1583 1770 3539 3433 1583
Volume (vph) 288 389 129 292 299 141
Peak-hour factor, PHF 092 092 092 092 092 0.92
Adj. Flow (vph) 313 423 140 317 325 153
RTOR Reduction (vph) 0 243 0 0 0 0
Lane Group Flow (vph) 313 180 140 317 325 153
Turn Type Perm  Prot custom
Protected Phases 2 1 6 3
Permitted Phases 2 123
Actuated Green, G (s) 18.8 18.8 6.6 29.4 7.2 476
Effective Green, g (s) 20.3 20.3 6.6 30.9 8.7 47.6
Actuated g/C Ratio 043 043 0.14 065 0.18 1.00
Clearance Time (s) 5.5 5.5 4.0 5.5 5.5
Vehicle Extension (s) 5.0 5.0 2.0 5.0 2.0
Lane Grp Cap (vph) 795 675 245 2297 627 1583
v/s Ratio Prot 0.17 c0.08 0.09 ¢0.09
v/s Ratio Perm 0.27 0.10
v/c Ratio 0.39 0.27 057 014 052 0.10
Uniform Delay, d1 9.4 8.8 19.2 32 176 0.0
Progression Factor 100 100 100 100 1.00 1.00
Incremental Delay, d2 0.7 0.4 2.0 0.1 0.3 0.0
Delay (s) 10.1 93 21.2 3.3 179 0.0
Level of Service B A C A B A
Approach Delay (s) 9.6 8.8 121
Approach LOS A A B
Intersection Summary
HCM Average Control Delay 10.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 47.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 40.8% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade 2013
2018 PM SAT Background



HCM Signalized Intersection Capacity Analysis

5: KAONOULU STREET & PIILANI HIGHWAY 4/27/2014
2 T N I T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 095 100 095 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3539 1583
Flt Permitted 095 100 0.18 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 342 3539 3539 1583
Volume (vph) 74 170 129 1024 1166 117
Peak-hour factor, PHF 092 092 092 092 092 0.92
Adj. Flow (vph) 80 185 140 1113 1267 127
RTOR Reduction (vph) 0 62 0 0 0 39
Lane Group Flow (vph) 80 123 140 1113 1267 88
Turn Type Perm Perm Perm
Protected Phases 4 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 9.6 96 39.1 391 391 39.1
Effective Green, g (s) 9.6 96 39.1 391 391 39.1
Actuated g/C Ratio 0.17 0.17 069 069 0.69 0.69
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) 300 268 236 2440 2440 1092
v/s Ratio Prot 0.05 0.31 0.36
v/s Ratio Perm 0.12 c0.41 0.08
v/c Ratio 0.27 046 059 046 052 0.08
Uniform Delay, d1 205 21.2 4.6 4.0 4.3 2.9
Progression Factor 100 100 100 100 1.00 1.00
Incremental Delay, d2 0.5 1.2 4.0 0.1 0.2 0.0
Delay (s) 21.0 224 8.6 4.1 4.4 2.9
Level of Service C C A A A A
Approach Delay (s) 22.0 4.6 4.3
Approach LOS C A A
Intersection Summary
HCM Average Control Delay 6.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 56.7 Sum of lost time (s) 8.0
Intersection Capacity Utilization 53.5% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

6: KAONOULU STREET & SOUTH KIHEI ROAD 4/27/2014
v St o2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations % ul 4 'l % 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 100 0.85 1.00 1.00
Flt Protected 095 100 1.00 1.00 095 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 095 100 1.00 1.00 0.40 1.00
Satd. Flow (perm) 1770 1583 1863 1583 752 1863
Volume (vph) 112 28 536 127 48 455
Peak-hour factor, PHF 092 092 092 092 092 0.92
Adj. Flow (vph) 122 30 583 138 52 495
RTOR Reduction (vph) 0 26 0 39 0 0
Lane Group Flow (vph) 122 4 583 99 52 495
Turn Type Perm Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 2 6

Actuated Green, G (s) 8.1 8.1
Effective Green, g (s) 8.1 8.1

40.3 40.3 40.3 403
40.3 40.3 40.3 403

Actuated g/C Ratio 0.14 014 o071 071 0.71 o0.71

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) 254 227 1331 1131 537 1331

v/s Ratio Prot ¢0.07 c0.31 0.27

v/s Ratio Perm 0.02 0.09 0.07

v/c Ratio 048 0.02 044 0.09 0.10 0.37

Uniform Delay, d1 222 20.7 3.3 25 25 3.1

Progression Factor 100 100 100 100 1.00 1.00

Incremental Delay, d2 1.4 0.0 0.2 0.0 0.1 0.2

Delay (s) 23.6 20.8 3.6 25 25 3.3

Level of Service C C A A A A

Approach Delay (s) 23.1 3.4 3.2

Approach LOS C A A

Intersection Summary

HCM Average Control Delay 5.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.44

Actuated Cycle Length (s) 56.4 Sum of lost time (s) 8.0
Intersection Capacity Utilization 47.7% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

7: KULANIHAKOI STREET & PIILANI HIGHWAY 4/27/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 095 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 095 1.00 095 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3539 1583
Flt Permitted 0.76 1.00 095 1.00 1.00 1.00
Satd. Flow (perm) 1410 1583 1770 3539 3539 1583
Volume (vph) 44 0 81 0 0 0 35 1206 0 0 1165 66
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 48 0 88 0 0 0 38 1311 0 0 1266 72
RTOR Reduction (vph) 0 0 78 0 0 0 0 0 0 0 0 23
Lane Group Flow (vph) 0 48 10 0 0 0 38 1311 0 0 1266 49
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 7.9 7.9 20 516 456 45.6
Effective Green, g (s) 7.9 7.9 20 516 456 45.6
Actuated g/C Ratio 0.12 0.12 0.03 0.76 0.68 0.68
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) 165 185 52 2705 2391 1069
v/s Ratio Prot 0.02 ¢0.37 c0.36
v/s Ratio Perm 0.03 0.06 0.05
v/c Ratio 0.29 0.06 0.73 0.48 0.53 0.05
Uniform Delay, d1 272 265 325 3.0 55 3.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.1 40.9 0.1 0.2 0.0
Delay (s) 28.2 26.6 73.4 3.1 5.7 3.7
Level of Service C C E A A A
Approach Delay (s) 27.2 0.0 5.1 5.6
Approach LOS C A A A
Intersection Summary
HCM Average Control Delay 6.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 67.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 43.9% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
8: PIIKEA AVENUE & PIILANI HIGHWAY

4/27/2014

2 T N I T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 095 100 095 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3539 1583
Flt Permitted 095 100 095 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 3539 1583
Volume (vph) 310 255 214 1033 1016 375
Peak-hour factor, PHF 092 092 092 092 092 0.92
Adj. Flow (vph) 337 277 233 1123 1104 408
RTOR Reduction (vph) 0 210 0 0 0 250
Lane Group Flow (vph) 337 67 233 1123 1104 158
Turn Type Perm  Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G (s) 145 145 10.2 375 233 233
Effective Green, g (s) 145 145 102 375 233 233
Actuated g/C Ratio 0.24 024 0.17 062 0.39 0.39
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) 428 383 301 2212 1374 615
v/s Ratio Prot c0.19 c0.13 0.32 c0.31
v/s Ratio Perm 0.17 0.26
v/c Ratio 0.79 0.17 0.77 051 080 0.26
Uniform Delay, d1 21.3 18.0 238 6.2 163 125
Progression Factor 100 100 100 100 1.00 1.00
Incremental Delay, d2 9.3 0.2 11.7 0.8 5.1 1.0
Delay (s) 30.6 18.2 355 70 214 135
Level of Service C B D A C B
Approach Delay (s) 25.0 11.9 193
Approach LOS C B B
Intersection Summary
HCM Average Control Delay 17.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 67.1% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group
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Queues

1. OHUKAI STREET & PIILANI HIGHWAY 4/27/2014
- Ny A A M A
Lane Group EBT EBR WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy 'l LI ul LI ul
Volume (vph) 45 137 62 37 38 1007 102 95 1089 105
Lane Group Flow (vph) 241 149 140 40 41 1095 111 103 1184 114
Turn Type Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 7 5 2 1 6
Permitted Phases 8 7 2 6
Detector Phases 8 8 7 7 5 2 2 1 6 6
Minimum Initial (s) 10.0 10.0 5.0 5.0 5.0 20.0 20.0 8.0 20.0 20.0
Minimum Spilit (s) 150 150 10.0 100 100 250 25.0 13.0 250 250
Total Split (s) 16.0 160 11.0 11.0 100 30.0 30.0 13.0 330 330
Total Split (%) 22.9% 22.9% 15.7% 15.7% 14.3% 42.9% 42.9% 18.6% 47.1% 47.1%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lag Lead Lead Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None  Min Min None  Min Min
v/c Ratio 075 037 075 020 0.27 073 015 045 069 0.14
Control Delay 43.0 8.1 577 133 352 222 41 349 180 35
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.0 8.1 577 133 352 222 41 349 180 35
Queue Length 50th (ft) 101 0 60 0 17 220 0 42 227 0
Queue Length 95th (ft) #210 45 #148 26 45 #306 29 87 307 27
Internal Link Dist (ft) 459 456 2865 2675
Turn Bay Length (ft)
Base Capacity (vph) 327 411 186 198 152 1500 735 231 1723 829
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 074 036 075 020 0.27 073 015 045 069 0.14
Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 66.4
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases: 1. OHUKAI STREET & PIILANI HIGHWAY
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Queues

2: UWAPO ROAD & PIILANI HIGHWAY 4/27/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Volume (vph) 60 13 56 42 39 51 25 1137 60 68 1381 49
Lane Group Flow (vph) 0 79 61 0 88 55 27 1236 65 74 1501 53
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 8 8 8 2 6
Detector Phases 8 8 8 8 8 8 5 2 2 1 6 6
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 50 20.0 20.0 50 20.0 20.0
Minimum Split (s) 100 100 100 1100 1100 100 100 270 270 100 270 270
Total Split (s) 120 120 120 120 120 120 100 380 380 100 380 38.0
Total Split (%) 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 16.7% 63.3% 63.3% 16.7% 63.3% 63.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Llead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None  Min Min None  Min Min
v/c Ratio 049 0.24 048 0.23 0.18 052 0.06 047 060 0.05
Control Delay 34.1 10.2 326 104 285 7.7 20 353 7.8 2.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 34.1 10.2 326 104 285 7.7 20 353 7.8 2.2
Queue Length 50th (ft) 27 0 30 0 9 138 0 26 95 0
Queue Length 95th (ft) 64 28 68 27 29 193 13 61 266 11
Internal Link Dist (ft) 530 620 2675 2120
Turn Bay Length (ft)
Base Capacity (vph) 163 250 184 245 153 2392 1091 158 2510 1138
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 0.48 0.24 048 0.22 0.18 052 0.06 047 060 0.05
Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 70
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Splits and Phases: 2: UWAPO ROAD & PIILANI HIGHWAY
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Queues

3: NORTH KIHEI ROAD & PIILANI HIGHWAY 4/27/2014
O N
Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Configurations % 4 F R A LI ul
Volume (vph) 186 0 328 0 282 968 6 1143 157
Lane Group Flow (vph) 101 101 357 3 307 1056 7 1242 171
Turn Type Split custom Prot Prot Perm
Protected Phases 8 8 7 5 2 1 6
Permitted Phases 58 6
Detector Phases 8 8 58 7 5 2 1 6 6
Minimum Initial (s) 7.0 7.0 5.0 10.0 20.0 5.0 20.0 20.0
Minimum Spilit (s) 13.0 13.0 11.0 26.0 26.0 9.0 26.0 26.0
Total Split (s) 13.0 130 39.0 11.0 26.0 47.0 9.0 30.0 30.0
Total Split (%) 16.3% 16.3% 48.8% 13.8% 32.5% 58.8% 11.3% 37.5% 37.5%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.5 3.0 4.5 4.5
All-Red Time (s) 2.0 2.0 2.0 1.0 15 1.0 15 15
Lead/Lag Lag Lag Lead Lead Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None Min None  Min Min
v/c Ratio 041 041 027 0.02 048 045 0.05 0.80 0.22
Control Delay 32.0 320 29 257 241 6.7 335 211 3.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 32.0 320 29 257 241 6.7 335 211 3.4
Queue Length 50th (ft) 32 32 2 0 49 60 2 175 0
Queue Length 95th (ft) #103 #103 32 8 106 225 16 #431 36
Internal Link Dist (ft) 1420 460 2120 1468
Turn Bay Length (ft)
Base Capacity (vph) 248 248 1531 168 1053 2407 129 1559 793
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 041 041 023 002 029 044 0.05 0.80 0.22

Intersection Summary

Cycle Length: 80

Actuated Cycle Length: 61.9

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

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

Splits and Phases:  3: NORTH KIHEI ROAD & PIILANI HIGHWAY
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Queues

4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD 4/27/2014
— N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 ul LI © S 1 ul
Volume (vph) 288 389 129 292 299 141
Lane Group Flow (vph) 313 423 140 317 325 153
Turn Type Perm  Prot custom
Protected Phases 2 1 6 3
Permitted Phases 2 123
Detector Phases 2 2 1 6 3 123
Minimum Initial (s) 10.0 10.0 50 10.0 7.0
Minimum Split (s) 30.5 305 9.0 155 125
Total Split (s) 315 315 11.0 425 125 550
Total Split (%) 57.3% 57.3% 20.0% 77.3% 22.7%100.0%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0
All-Red Time (s) 15 15 1.0 15 15
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode Min Min Min Min Min
v/c Ratio 040 046 058 0.14 052 0.10
Control Delay 10.2 25 316 3.1 230 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.2 25 316 3.1 230 0.1

Queue Length 50th (ft) 56 0 38 13 44 0
Queue Length 95th (ft) 100 35 #110 22 86 0

Internal Link Dist (ft) 714 1420 691

Turn Bay Length (ft)

Base Capacity (vph) 940 1008 261 2477 624 1583
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 033 042 054 0.13 052 0.10

Intersection Summary

Cycle Length: 55

Actuated Cycle Length: 47.8

Natural Cycle: 55

Control Type: Actuated-Uncoordinated

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

Splits and Phases:  4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD
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Queues

5: KAONOULU STREET & PIILANI HIGHWAY 4/27/2014
ANt
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Volume (vph) 74 170 129 1024 1166 117
Lane Group Flow (vph) 80 185 140 1113 1267 127
Turn Type Perm Perm Perm
Protected Phases 4 2 6
Permitted Phases 4 2 6
Detector Phases 4 4 2 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 2000 20.0 20.0 20.0 20.0 20.0
Total Split (s) 20.0 20.0 450 45.0 450 450
Total Split (%) 30.8% 30.8% 69.2% 69.2% 69.2% 69.2%
Yellow Time (s) 3.5 35 35 3.5 3.5 35
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None Min Min Min Min
v/c Ratio 0.27 056 066 046 052 0.11
Control Delay 204 153 257 5.2 5.7 1.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 204 153 257 5.2 5.7 1.2

Queue Length 50th (ft) 21 30 20 65 79 0
Queue Length 95th (ft) 57 87 #133 141 171 14
Internal Link Dist (ft) 253 2017 2865

Turn Bay Length (ft)

Base Capacity (vph) 455 463 218 2516 2516 1162

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 0.18 040 0.64 0.44 050 0.11

Intersection Summary

Cycle Length: 65

Actuated Cycle Length: 57

Natural Cycle: 65

Control Type: Actuated-Uncoordinated

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

Splits and Phases:  5: KAONOULU STREET & PIILANI HIGHWAY
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Queues

6: KAONOULU STREET & SOUTH KIHEI ROAD 4/27/2014
S
Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations % ul 4 'l % 4
Volume (vph) 112 28 536 127 48 455
Lane Group Flow (vph) 122 30 583 138 52 495
Turn Type Perm Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 2 6
Detector Phases 8 8 2 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 20.0 20.0 25.0 25.0 25.0 250
Total Split (%) 44.4% 44.4% 55.6% 55.6% 55.6% 55.6%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None Min Min Min Min
v/c Ratio 0.39 0.10 043 0.12 0.13 0.36
Control Delay 12.2 5.7 5.7 1.4 5.5 5.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 12.2 5.7 5.7 1.4 55 5.1

Queue Length 50th (ft) 22 0 59 0 4 47
Queue Length 95th (ft) 50 12 144 15 18 113

Internal Link Dist (ft) 290 106 222
Turn Bay Length (ft)

Base Capacity (vph) 498 467 1366 1198 391 1366
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 024 006 043 0.12 0.13 0.36

Intersection Summary

Cycle Length: 45

Actuated Cycle Length: 56.7

Natural Cycle: 45

Control Type: Actuated-Uncoordinated

Splits and Phases:  6: KAONOULU STREET & SOUTH KIHEI ROAD
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Queues

7: KULANIHAKOI STREET & PIILANI HIGHWAY 4/27/2014
O T N I

Lane Group EBL EBT EBR NBL NBT SBT SBR gl 28

Lane Configurations iy ul LT © S ul

Volume (vph) 44 0 81 35 1206 1165 66

Lane Group Flow (vph) 0 48 88 38 1311 1266 72

Turn Type Perm Perm  Prot Perm

Protected Phases 4 5 2 6 1 8

Permitted Phases 4 4 6

Detector Phases 4 4 4 5 2 6 6

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 20.0 20.0 20.0 80 20.0 20.0 20.0 8.0 20.0

Total Split (s) 20.0 20.0 20.0 80 320 320 320 8.0 20.0

Total Split (%) 33.3% 33.3% 33.3% 13.3% 53.3% 53.3% 53.3% 13% 33%

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Lead/Lag lead Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Recall Mode None None None None  Min Min Min None None

v/c Ratio 0.27 032 034 049 051 0.06

Control Delay 19.0 6.6 30.8 4.2 6.9 2.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 19.0 6.6 30.8 4.2 6.9 2.2

Queue Length 50th (ft) 10 0 9 67 63 0

Queue Length 95th (ft) 37 30 35 128 204 14

Internal Link Dist (ft) 212 1953 2017

Turn Bay Length (ft)

Base Capacity (vph) 332 441 113 2680 2467 1125

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 0.14 020 0.34 049 051 0.06

Intersection Summary

Cycle Length: 60
Actuated Cycle Length: 66.2
Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Splits and Phases:

7: KULANIHAKOI STREET & PIILANI HIGHWAY
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Queues

8: PIIKEA AVENUE & PIILANI HIGHWAY 4/27/2014
2 T I
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Volume (vph) 310 255 214 1033 1016 375
Lane Group Flow (vph) 337 277 233 1123 1104 408
Turn Type Perm  Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Detector Phases 4 4 5 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 80 20.0 200 20.0
Total Split (s) 20.0 20.0 14.0 40.0 26.0 26.0
Total Split (%) 33.3% 33.3% 23.3% 66.7% 43.3% 43.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None C-Max C-Max C-Max
v/c Ratio 0.79 047 0.77 051 0.80 047
Control Delay 31.1 53 429 75 231 3.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.1 53 429 75 231 3.8
Queue Length 50th (ftf) 110 0 82 108 187 0
Queue Length 95th (ft) #216 48 #184 151 #297 48
Internal Link Dist (ft) 620 1070 1739
Turn Bay Length (ft)
Base Capacity (vph) 472 625 307 2210 1373 864
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 0.71 044 0.76 051 0.80 047

Intersection Summary

Cycle Length: 60
Actuated Cycle Length: 60

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  8: PIIKEA AVENUE & PIILANI HIGHWAY
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HCM Unsignalized Intersection Capacity Analysis

9: KAONOULU STREET & KENOLIO ROAD 4/27/2014
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts b Ts % Ts % Ts

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 24 132 11 25 134 52 9 9 28 86 5 17

Peak Hour Factor 055 077 050 040 050 065 025 050 039 083 050 0.61

Hourly flow rate (vph) 4 171 22 62 268 80 36 18 72 104 10 28

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 817 333

pX, platoon unblocked

vC, conflicting volume 348 193 696 743 182 772 714 308

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 348 193 696 743 182 772 714 308

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3

pO queue free % 96 95 89 94 92 60 97 96

cM capacity (veh/h) 1211 1380 314 316 860 261 328 732

Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SB1 SB2

Volume Total 44 193 62 348 36 90 104 38

Volume Left 44 0 62 0 36 0 104 0

Volume Right 0 22 0 80 0 72 0 28

cSH 1211 1700 1380 1700 314 639 261 553

Volume to Capacity 0.04 011 005 020 0.11 0.14 0.40 0.07

Queue Length 95th (ft) 3 0 4 0 10 12 45 5

Control Delay (s) 8.1 0.0 7.7 0.0 179 115 277 120

Lane LOS A A C B D B

Approach Delay (s) 15 1.2 13.4 23.5

Approach LOS B C

Intersection Summary

Average Delay 6.4

Intersection Capacity Utilization 35.0% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
Phillip Rowell & Associates

Piilani Promenade 2013

2018 PM SAT Background



HCM Unsignalized Intersection Capacity Analysis

10: KAONOULU STREET & ALULIKE STREET 4/27/2014
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts b Ts s s

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 70 169 10 6 158 8 5 4 7 7 3 90

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (vph) 76 184 11 7 172 9 5 4 8 8 3 98

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 370 780

pX, platoon unblocked

vC, conflicting volume 180 195 626 535 189 535 536 176

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 180 195 626 535 189 535 536 176

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3

pO queue free % 95 100 98 99 99 98 99 89

cM capacity (veh/h) 1395 1379 334 425 853 428 424 867

Direction, Lane # EB1 EB2 WB1 WB2 NB1 SB1

Volume Total 76 195 7 180 17 109

Volume Left 76 0 7 0 5 8

Volume Right 0 11 0 9 8 98

cSH 1395 1700 1379 1700 491 786

Volume to Capacity 0.05 0.11 0.00 0.1 0.04 0.14

Queue Length 95th (ft) 4 0 0 0 3 12

Control Delay (s) 7.7 0.0 7.6 0.0 126 10.3

Lane LOS A A B B

Approach Delay (s) 2.2 0.3 12.6 10.3

Approach LOS B B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 29.2% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
Phillip Rowell & Associates

Piilani Promenade 2013
2018 PM SAT Background
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HCM Signalized Intersection Capacity Analysis

1. OHUKAI STREET & PIILANI HIGHWAY 4/29/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % iy ul b iy ul LI F " +4 ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 095 100 095 095 100 1.00 095 100 0.97 095 1.00
Frt 100 100 085 100 100 085 100 100 0.85 1.00 1.00 0.85
FIt Protected 095 100 100 095 097 100 095 1.00 100 095 1.00 1.00
Satd. Flow (prot) 1681 1770 1583 1681 1710 1583 1770 3539 1583 3433 3539 1583
FIt Permitted 095 100 100 095 097 100 095 1.00 100 095 1.00 1.00
Satd. Flow (perm) 1681 1770 1583 1681 1710 1583 1770 3539 1583 3433 3539 1583
Volume (vph) 93 88 79 211 40 177 25 1110 40 167 1494 77
Peak-hour factor, PHF  0.92 0.92 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 101 96 86 229 43 192 27 1207 43 182 1624 84
RTOR Reduction (vph) 0 0 75 0 0 167 0 0 19 0 0 25
Lane Group Flow (vph) 101 96 11 132 140 25 27 1207 24 182 1624 59
Turn Type Split Perm  Split Perm  Prot Perm  Prot Perm
Protected Phases 8 8 7 7 5 2 1 6
Permitted Phases 8 7 2 6
Actuated Green, G (s) 154 154 154 153 153 15.3 6.0 61.0 610 133 683 68.3
Effective Green, g (s) 164 164 164 163 16.3 16.3 70 620 620 143 693 693
Actuated g/C Ratio 0.13 013 0.13 0.13 0.13 013 0.06 050 050 0.11 055 0.55
Clearance 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
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0 5.0
Lane Grp Cap (vph) 221 232 208 219 223 206 99 1755 785 393 1962 878
v/s Ratio Prot c0.06 0.05 0.08 0.08 0.02 0.34 c0.05 ¢0.46
v/s Ratio Perm 0.05 0.12 0.03 0.05
v/c Ratio 046 041 0.05 060 063 012 027 069 003 046 0.83 0.07
Uniform Delay, d1 50.2 499 475 513 515 480 56.6 241 161 51.8 229 129
Progression Factor 100 100 100 100 100 100 131 050 0.13 125 0.67 0.18
Incremental Delay, d2 15 1.2 0.1 4.6 5.4 0.3 0.5 2.1 0.1 0.3 3.8 0.1
Delay (s) 51.7 511 476 559 569 483 748 14.1 22 650 19.1 2.4
Level of Service D D D E E D E B A E B A
Approach Delay (s) 50.2 53.1 15.0 22.8
Approach LOS D D B C
Intersection Summary
HCM Average Control Delay 25.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 73.2% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade 2013
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HCM Signalized Intersection Capacity Analysis

2: UWAPO ROAD & PIILANI HIGHWAY 4/29/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 100 100 100 100 100 100 0.95 100 100 0.95 1.00
Frt 1.00 100 08 100 100 085 100 100 0.85 1.00 1.00 0.85
Flt Protected 095 100 100 095 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.74 100 100 075 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (perm) 1374 1863 1583 1389 1863 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 138 17 106 70 28 106 17 1333 55 34 1324 21
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 150 18 115 76 30 115 18 1449 60 37 1439 23
RTOR Reduction (vph) 0 0 96 0 0 96 0 0 19 0 0 7
Lane Group Flow (vph) 150 18 19 76 30 19 18 1449 41 37 1439 16
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 8 8 8 2 6
Actuated Green, G (s) 19.6 196 196 196 19.6 19.6 40 844 844 6.0 864 864
Effective Green, g (s) 20.6 20.6 20.6 20.6 20.6 20.6 50 854 854 70 874 874
Actuated g/C Ratio 0.16 0.16 0.16 0.16 0.16 0.16 004 068 068 0.06 0.70 0.70
Clearance 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
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 2.0 5.0 5.0 2.0 5.0 5.0
Lane Grp Cap (vph) 226 307 261 229 307 261 71 2418 1082 99 2474 1107
v/s Ratio Prot 0.01 0.02 0.01 c0.41 c0.02 041
v/s Ratio Perm c0.11 0.07 0.05 0.07 0.04 0.01
v/c Ratio 066 0.06 0.07 033 0.10 0.07 025 060 0.04 037 058 o0.01
Uniform Delay, d1 49.0 440 441 46.1 443 441 582 106 6.4 56.9 9.5 5.7
Progression Factor 1.00 100 100 100 100 100 0.64 177 413 077 204 232
Incremental Delay, d2 7.8 0.1 0.2 1.2 0.2 0.2 0.5 0.9 0.1 0.7 0.8 0.0
Delay (s) 56.8 44.1 443 473 445 443 38.0 19.7 26.7 444 203 133
Level of Service E D D D D D D B C D C B
Approach Delay (s) 50.9 45.3 20.2 20.8
Approach LOS D D C C
Intersection Summary
HCM Average Control Delay 24.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 63.5% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade 2013
2018 AM Background Without Project With Mitigation



Queues

1. OHUKAI STREET & PIILANI HIGHWAY 4/29/2014

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % iy ul b iy ul LI F " +4 ul

Volume (vph) 93 88 79 211 40 177 25 1110
Lane Group Flow (vph) 101 96 86 132 140 192 27 1207

40 167 1494 77
43 182 1624 84

Turn Type Split Perm  Split Perm  Prot Perm  Prot Perm
Protected Phases 8 8 7 7 5 2 1 6
Permitted Phases 8 7 2 6
Detector Phases 8 8 8 7 7 7 5 2 2 1 6 6
Minimum Initial (s) 150 150 150 10.0 100 10.0 100 25.0 250 13.0 220 220
Minimum Split (s) 220 220 220 250 250 250 180 580 580 200 60.0 60.0
Total Split (s) 220 220 220 250 250 250 180 580 580 200 60.0 60.0
Total Split (%) 17.6% 17.6% 17.6% 20.0% 20.0% 20.0% 14.4% 46.4% 46.4% 16.0% 48.0% 48.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lag Lag Lead Lead Lead Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?

Recall Mode None None None None None None None C-Min C-Min None C-Min C-Min
v/c Ratio 046 041 030 060 062 051 0.17 069 0.05 046 0.80 0.09
Control Delay 55,9 545 124 56.1 56.6 99 714 147 1.0 676 199 1.4
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 55,9 545 124 56.1 56.6 99 714 147 1.0 67.6 199 1.4

Queue Length 50th (fty 81 76 0 107 114 0 19 433
Queue Length 95th (ft) 141 133 48 171 181 66 56 105

1 67 714 5
1 118 #818 4

Internal Link Dist (ft) 459 456 2865 2675

Turn Bay Length (ft)

Base Capacity (vph) 242 255 302 282 287 426 198 1755 804 439 2018 927
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 042 038 028 047 049 045 014 069 005 041 0.80 0.09

Intersection Summary

Cycle Length: 125

Actuated Cycle Length: 125

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow

Natural Cycle: 125

Control Type: Actuated-Coordinated

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

Splits and Phases:  1: OHUKAI STREET & PIILANI HIGHWAY
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Queues

2: UWAPO ROAD & PIILANI HIGHWAY 4/29/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul LI ul LI ul
Volume (vph) 138 17 106 70 28 106 17 1333 55 34 1324 21
Lane Group Flow (vph) 150 18 115 76 30 115 18 1449 60 37 1439 23
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 8 5 1 6
Permitted Phases 8 8 8 8 2 6
Detector Phases 8 8 8 8 8 8 5 2 1 6 6
Minimum Initial (s) 100 100 100 100 100 100 100 250 250 100 250 250
Minimum Split (s) 30.0 30.0 30.0 30.0 30.0 30.0 15.0 80.0 80.0 15.0 80.0 80.0
Total Split (s) 30.0 30.0 30.0 30.0 30.0 30.0 15.0 80.0 80.0 15.0 80.0 80.0
Total Split (%) 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 12.0% 64.0% 64.0% 12.0% 64.0% 64.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Llead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
v/c Ratio 066 006 032 033 010 032 012 059 005 024 056 0.02
Control Delay 54.8 414 9.0 468 422 90 354 218 102 442 217 8.5
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 54.8 414 9.0 468 422 90 354 218 102 442 217 8.5
Queue Length 50th (ft) 114 12 0 55 21 0 14 343 7 23 557 4
Queue Length 95th (ftf) 180 33 50 99 47 50 m22 588 m35 m44 714 mil5
Internal Link Dist (ft) 530 620 2675 2120
Turn Bay Length (ft)
Base Capacity (vph) 286 388 420 289 388 420 156 2475 1125 156 2560 1151
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 052 005 0.27 026 008 0.27 012 059 005 024 056 0.02
Intersection Summary
Cycle Length: 125
Actuated Cycle Length: 125
Offset: 50 (40%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow
Natural Cycle: 125
Control Type: Actuated-Coordinated
m Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases: 2: UWAPO ROAD & PIILANI HIGHWAY
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HCM Signalized Intersection Capacity Analysis

1. OHUKAI STREET & PIILANI HIGHWAY 4/29/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % iy ul b iy ul LI F " +4 ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 095 100 095 095 100 1.00 095 100 0.97 095 1.00
Frt 100 100 085 100 100 085 100 100 0.85 1.00 1.00 0.85
FIt Protected 095 099 100 095 097 100 095 1.00 100 095 1.00 1.00
Satd. Flow (prot) 1681 1750 1583 1681 1724 1583 1770 3539 1583 3433 3539 1583
FIt Permitted 095 099 100 095 097 100 095 1.00 100 095 1.00 1.00
Satd. Flow (perm) 1681 1750 1583 1681 1724 1583 1770 3539 1583 3433 3539 1583
Volume (vph) 115 76 81 204 66 168 104 1486 56 138 1398 84
Peak-hour factor, PHF  0.92 0.92 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 125 83 88 222 72 183 113 1615 61 150 1520 91
RTOR Reduction (vph) 0 0 79 0 0 137 0 0 17 0 0 26
Lane Group Flow (vph) 101 107 9 143 151 46 113 1615 44 150 1520 65
Turn Type Split Perm  Split Perm  Prot Perm  Prot Perm
Protected Phases 8 8 7 7 5 2 1 6
Permitted Phases 8 7 2 6
Actuated Green, G (s) 135 135 135 174 174 174 129 896 89.6 95 86.2 86.2
Effective Green, g (s) 145 145 145 184 184 184 139 906 90.6 105 872 87.2
Actuated g/C Ratio 0.10 0.10 0.0 0.12 0.12 012 0.09 060 060 0.07 058 0.58
Clearance 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
Vehicle Extension (s) 3.5 3.5 3.5 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0 5.0
Lane Grp Cap (vph) 162 169 153 206 211 194 164 2138 956 240 2057 920
v/s Ratio Prot 0.06 ¢0.06 0.09 0.09 c0.06 c0.46 0.04 043
v/s Ratio Perm 0.06 0.12 0.04 0.06
v/c Ratio 062 063 0.06 069 072 024 069 0.76 005 0.62 0.74 0.07
Uniform Delay, d1 65.1 652 615 631 633 595 660 216 121 678 23.0 137
Progression Factor 100 100 100 100 100 1.00 1.18 054 0.18 0.74 138 259
Incremental Delay, d2 7.6 7.9 0.2 9.7 11.0 0.6 7.9 2.2 0.1 3.0 2.0 0.1
Delay (s) 727 731 617 728 742 60.1 854 139 23 534 338 356
Level of Service E E E E E E F B A D C D
Approach Delay (s) 69.6 68.4 18.1 35.5
Approach LOS E E B D
Intersection Summary
HCM Average Control Delay 34.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 71.8% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis
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HCM Signalized Intersection Capacity Analysis

2: UWAPO ROAD & PIILANI HIGHWAY 4/29/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 100 100 100 100 100 100 0.95 100 100 0.95 1.00
Frt 1.00 100 08 100 100 085 100 100 0.85 1.00 1.00 0.85
Flt Protected 095 100 100 095 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.3 100 100 0.74 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (perm) 1354 1863 1583 1385 1863 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 78 19 79 33 42 67 48 1544 108 100 1487 64
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 85 21 86 36 46 73 52 1678 117 109 1616 70
RTOR Reduction (vph) 0 0 78 0 0 66 0 0 23 0 0 14
Lane Group Flow (vph) 85 21 8 36 46 7 52 1678 94 109 1616 56
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 8 8 8 2 6
Actuated Green, G (s) 145 145 145 145 145 145 8.3 1079 1079 13.6 113.2 113.2
Effective Green, g (s) 145 145 145 145 145 145 9.3 1089 1089 14.6 1142 114.2
Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.10 0.10 0.06 0.73 0.73 0.10 0.76 0.76
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0
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) 131 180 153 134 180 153 110 2569 1149 172 2694 1205
v/s Ratio Prot 0.01 0.02 0.03 c0.47 c0.06 0.46
v/s Ratio Perm ¢0.06 0.05 0.03 0.05 0.07 0.04
v/c Ratio 065 0.12 005 0.27 026 005 047 065 0.08 063 060 0.05
Uniform Delay, d1 65.3 619 615 628 628 615 68.0 10.7 6.0 65.1 7.9 4.4
Progression Factor 1.00 100 100 100 100 100 123 162 168 119 147 112
Incremental Delay, d2  10.6 0.3 0.1 1.1 0.8 0.1 2.2 0.9 0.1 5.8 0.8 0.1
Delay (s) 759 622 617 639 635 616 79.2 182 102 835 123 5.0
Level of Service E E E E E E E B B F B A
Approach Delay (s) 68.0 62.7 19.4 16.3
Approach LOS E E B B
Intersection Summary
HCM Average Control Delay 22.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 69.2% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group
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Queues

1. OHUKAI STREET & PIILANI HIGHWAY 4/29/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % iy ul b iy ul LI F " +4 ul
Volume (vph) 115 76 81 204 66 168 104 1486 56 138 1398 84
Lane Group Flow (vph) 101 107 88 143 151 183 113 1615 61 150 1520 91
Turn Type Split Perm  Split Perm  Prot Perm  Prot Perm
Protected Phases 8 8 7 7 5 2 1 6
Permitted Phases 8 7 2 6
Detector Phases 8 8 8 7 7 7 5 2 2 1 6 6
Minimum Initial (s) 10.0 100 10.0 5.0 5.0 5.0 50 20.0 20.0 8.0 20.0 20.0
Minimum Split (s) 150 150 150 100 100 100 100 250 250 130 250 250
Total Split (s) 20.0 20.0 20.0 26.0 26.0 26.0 21.0 89.0 89.0 15.0 83.0 83.0
Total Split (%) 13.3% 13.3% 13.3% 17.3% 17.3% 17.3% 14.0% 59.3% 59.3% 10.0% 55.3% 55.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lag Lag Lead Lead Lead Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?

Recall Mode None None None None None None None C-Min C-Min None C-Min C-Min
v/c Ratio 062 063 038 069 071 055 069 076 006 062 0.74 0.10
Control Delay 774 774 157 722 728 17.7 86.4 14.7 11 58.8 36.4 16.9
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 774 774 157 722 728 17.7 86.4 14.7 11 58.8 36.4 16.9
Queue Length 50th (ftf) 101 106 0 143 151 24 106 484 3 74 473 23
Queue Length 95th (ftf) 170 177 55 220 230 101 168 590 ml 109 813 99
Internal Link Dist (ft) 459 456 2865 2675

Turn Bay Length (ft)

Base Capacity (vph) 179 187 247 247 253 365 201 2136 973 252 2057 947
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 056 057 036 058 060 050 056 076 006 060 0.74 0.10

Intersection Summary

Cycle Length: 150
Actuated Cycle Length: 150

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow

Natural Cycle: 90

Control Type: Actuated-Coordinated
m Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:

1: OHUKAI STREET & PIILANI HIGHWAY
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Queues

2: UWAPO ROAD & PIILANI HIGHWAY 4/29/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul LI ul LI ul
Volume (vph) 78 19 79 33 42 67 48 1544 108 100 1487 64
Lane Group Flow (vph) 85 21 86 36 46 73 52 1678 117 109 1616 70
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 8 8 8 2 6
Detector Phases 8 8 8 8 8 8 5 2 2 1 6 6
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 50 20.0 20.0 50 20.0 20.0
Minimum Split (s) 270 270 270 270 270 270 100 27.0 27.0 10.0 27.0 27.0
Total Split (s) 320 32.0 320 320 320 32.0 19.0 92.0 92.0 26.0 99.0 99.0
Total Split (%) 21.3% 21.3% 21.3% 21.3% 21.3% 21.3% 12.7% 61.3% 61.3% 17.3% 66.0% 66.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Llead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None None None None C-Min C-Min None C-Min C-Min
v/c Ratio 065 0.12 037 027 025 033 042 065 010 063 059 0.06
Control Delay 67.7 595 126 61.8 615 133 77.6 20.8 49 805 141 25
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 67.7 595 126 61.8 615 133 77.6 20.8 49 805 141 25
Queue Length 50th (ft) 82 19 0 33 43 0 45 795 19 96 694 4
Queue Length 95th (ftf) 136 46 52 68 81 49 m63 915 m55 mil125 864 m23
Internal Link Dist (ft) 530 620 2675 2120

Turn Bay Length (ft)

Base Capacity (vph) 253 348 365 259 348 355 177 2569 1172 260 2716 1228
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 034 006 024 014 013 021 029 065 0.10 042 059 0.06

Intersection Summary

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow
Natural Cycle: 80

Control Type: Actuated-Coordinated

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

Splits and Phases:  2: UWAPO ROAD & PIILANI HIGHWAY
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HCM Signalized Intersection Capacity Analysis

1. OHUKAI STREET & PIILANI HIGHWAY 4/29/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % iy ul b iy ul LI F " +4 ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 095 100 095 095 100 1.00 095 100 0.97 095 1.00
Frt 100 100 085 100 100 085 100 100 0.85 1.00 1.00 0.85
FIt Protected 095 097 100 095 100 100 095 1.00 100 095 1.00 1.00
Satd. Flow (prot) 1681 1718 1583 1681 1770 1583 1770 3539 1583 3433 3539 1583
FIt Permitted 095 097 100 095 100 100 095 1.00 100 095 1.00 1.00
Satd. Flow (perm) 1681 1718 1583 1681 1770 1583 1770 3539 1583 3433 3539 1583
Volume (vph) 177 45 137 67 62 37 38 1007 102 95 1089 105
Peak-hour factor, PHF  0.92 0.92 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 192 49 149 73 67 40 41 1095 111 103 1184 114
RTOR Reduction (vph) 0 0 131 0 0 37 0 0 54 0 0 50
Lane Group Flow (vph) 117 124 18 73 67 3 41 1095 57 103 1184 64
Turn Type Split Perm  Split Perm  Prot Perm  Prot Perm
Protected Phases 8 8 7 7 5 2 1 6
Permitted Phases 8 7 2 6
Actuated Green, G (s) 9.1 9.1 9.1 4.6 4.6 4.6 34 411 411 7.3 450 450
Effective Green, g (s) 10.1 101 101 5.6 5.6 5.6 44 421 421 8.3 46.0 46.0
Actuated g/C Ratio 0.12 0.12 0.2 0.07 0.07 007 005 051 051 010 056 0.56
Clearance 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
Vehicle Extension (s) 3.5 3.5 3.5 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0 5.0
Lane Grp Cap (vph) 207 211 195 115 121 108 95 1815 812 347 1983 887
v/s Ratio Prot 0.07 0.07 c0.04 0.04 c0.02 0.31 0.03 ¢0.33
v/s Ratio Perm 0.09 0.03 0.07 0.07
v/c Ratio 057 059 0.09 063 055 003 043 060 0.07 030 0.60 0.07
Uniform Delay, d1 339 340 319 373 370 357 376 141 101 342 119 8.3
Progression Factor 100 100 100 100 100 1.00 1.00 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.8 4.4 0.2 10.9 5.4 0.1 11 0.8 0.1 0.2 0.7 0.1
Delay (s) 37.7 384 322 482 424 358 388 149 102 344 127 8.3
Level of Service D D C D D D D B B C B A
Approach Delay (s) 35.8 43.3 15.3 13.9
Approach LOS D D B B
Intersection Summary
HCM Average Control Delay 18.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 82.1 Sum of lost time (s) 16.0
Intersection Capacity Utilization 57.3% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis
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HCM Signalized Intersection Capacity Analysis

2: UWAPO ROAD & PIILANI HIGHWAY 4/29/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 100 100 100 100 100 100 0.95 100 100 0.95 1.00
Frt 1.00 100 08 100 100 085 100 100 0.85 1.00 1.00 0.85
Flt Protected 095 100 100 095 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 073 100 100 075 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (perm) 1359 1863 1583 1394 1863 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 60 13 56 42 39 51 25 1137 60 68 1381 49
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 65 14 61 46 42 55 27 1236 65 74 1501 53
RTOR Reduction (vph) 0 0 54 0 0 49 0 0 22 0 0 17
Lane Group Flow (vph) 65 14 7 46 42 6 27 1236 43 74 1501 36
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 8 8 8 2 6
Actuated Green, G (s) 6.9 6.9 6.9 6.9 6.9 6.9 23 469 46.9 35 48.1 48.1
Effective Green, g (s) 7.9 7.9 7.9 7.9 7.9 7.9 33 479 479 45 49.1 49.1
Actuated g/C Ratio 0.11 0.11 011 0.11 0.11 0.11 0.05 066 066 0.06 0.68 0.68
Clearance 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
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 2.0 5.0 5.0 2.0 5.0 5.0
Lane Grp Cap (vph) 148 204 173 152 204 173 81 2345 1049 110 2403 1075
v/s Ratio Prot 0.01 0.02 0.02 0.35 c0.04 c0.42
v/s Ratio Perm c0.05 0.04 0.03 0.03 0.04 0.03
v/c Ratio 0.44 007 004 030 021 003 033 053 004 o067 062 0.03
Uniform Delay, d1 30.1 289 288 29.7 293 288 334 6.3 42 33.2 6.5 3.8
Progression Factor 1.00 100 100 100 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 2.8 0.2 0.1 15 0.7 0.1 0.9 0.4 0.0 12.0 0.7 0.0
Delay (s) 33.0 291 289 312 30.0 289 343 6.7 43 45.2 7.2 3.8
Level of Service C C C C C C C A A D A A
Approach Delay (s) 30.8 30.0 7.2 8.8
Approach LOS C C A A
Intersection Summary
HCM Average Control Delay 10.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 72.3 Sum of lost time (s) 8.0
Intersection Capacity Utilization 62.3% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group
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Queues

1. OHUKAI STREET & PIILANI HIGHWAY 4/29/2014
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % iy ul b iy ul LI F " +4 ul
Volume (vph) 177 45 137 67 62 37 38 1007 102 95 1089 105
Lane Group Flow (vph) 117 124 149 73 67 40 41 1095 111 103 1184 114
Turn Type Split Perm  Split Perm  Prot Perm  Prot Perm
Protected Phases 8 8 7 7 5 2 1 6
Permitted Phases 8 7 2 6
Detector Phases 8 8 8 7 7 7 5 2 2 1 6 6
Minimum Initial (s) 10.0 10.0 10.0 5.0 5.0 5.0 50 20.0 20.0 8.0 20.0 20.0
Minimum Spilit (s) 150 150 15.0 100 100 10.0 10.0 250 250 13.0 250 25.0
Total Split (s) 150 150 15.0 100 100 10.0 10.0 320 320 13.0 350 350
Total Split (%) 21.4% 21.4% 21.4% 14.3% 14.3% 14.3% 14.3% 45.7% 45.7% 18.6% 50.0% 50.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lag Lag Lead Lead Lead Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None  Min Min None  Min Min
v/c Ratio 049 051 042 056 049 025 031 059 013 026 057 0.12
Control Delay 33.3 337 9.1 472 421 151 36.7 175 35 282 144 2.9
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 33.3 337 9.1 472 421 151 36.7 175 35 282 144 2.9
Queue Length 50th (ft) 48 51 0 32 29 0 17 208 0 21 214 0
Queue Length 95th (ft) 98 103 46  #82 68 27 45 283 27 41 290 25
Internal Link Dist (ft) 459 456 2865 2675
Turn Bay Length (ft)
Base Capacity (vph) 239 244 352 131 138 160 134 1841 877 399 2063 970
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 049 051 042 056 049 025 031 059 013 026 057 0.12
Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 80
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases: 1. OHUKAI STREET & PIILANI HIGHWAY
\.' al T a2 ‘;." a’l 'A ot
13 [ 2 [ Bios Wiss [ | |
‘\ @b Jl ok
10s ] s [ N
Queues Piilani Promenade 2013

Phillip Rowell & Associates

2018 SAT Background Without Project With Mitigation



Queues

2: UWAPO ROAD & PIILANI HIGHWAY 4/29/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul LI ul LI ul
Volume (vph) 60 13 56 42 39 51 25 1137 60 68 1381 49
Lane Group Flow (vph) 65 14 61 46 42 55 27 1236 65 74 1501 53
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 8 8 8 2 6
Detector Phases 8 8 8 8 8 8 5 2 2 1 6 6
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 50 20.0 20.0 50 20.0 20.0
Minimum Split (s) 100 100 100 1100 1100 100 100 270 270 100 270 270
Total Split (s) 120 120 120 120 120 120 100 380 380 100 380 38.0
Total Split (%) 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 16.7% 63.3% 63.3% 16.7% 63.3% 63.3%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Llead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None  Min Min None  Min Min
v/c Ratio 039 006 024 027 018 0.23 0.18 052 0.06 047 060 0.05
Control Delay 304 235 102 273 249 104 285 7.7 20 353 7.8 2.2
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 304 235 102 273 249 104 285 7.7 20 353 7.8 2.2
Queue Length 50th (ft) 22 5 0 15 14 0 9 138 0 26 95 0
Queue Length 95th (ft) 54 18 28 42 38 27 29 193 13 61 266 11
Internal Link Dist (ft) 530 620 2675 2120
Turn Bay Length (ft)
Base Capacity (vph) 169 231 250 173 231 245 153 2392 1091 158 2510 1138
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 0.38 0.06 024 027 018 0.22 0.18 052 0.06 047 060 0.05
Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 70
Natural Cycle: 55
Control Type: Actuated-Uncoordinated
Splits and Phases: 2: UWAPO ROAD & PIILANI HIGHWAY

\.' al T a2

0s | s [ ||
‘\ @5 i ok ‘__"' ot

10z | Bz | Bz |
Queues Piilani Promenade 2013

Phillip Rowell & Associates

2018 SAT Background Without Project With Mitigation



Appendix E
Level-of-Service Worksheets for With Promenade Without Honuaula
Conditions



HCM Signalized Intersection Capacity Analysis

1. OHUKAI STREET & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % iy ul b iy ul LI F " +4 ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 095 100 095 095 100 1.00 095 100 0.97 095 1.00
Frt 100 100 085 100 100 085 100 100 0.85 1.00 1.00 0.85
FIt Protected 095 100 100 095 097 100 095 1.00 100 095 1.00 1.00
Satd. Flow (prot) 1681 1770 1583 1681 1709 1583 1770 3539 1583 3433 3539 1583
FIt Permitted 095 100 100 095 097 100 095 1.00 100 095 1.00 1.00
Satd. Flow (perm) 1681 1770 1583 1681 1709 1583 1770 3539 1583 3433 3539 1583
Volume (vph) 93 88 95 227 40 177 38 1188 53 167 1589 77
Peak-hour factor, PHF  0.92 0.92 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 101 96 103 247 43 192 41 1291 58 182 1727 84
RTOR Reduction (vph) 0 0 89 0 0 166 0 0 24 0 0 25
Lane Group Flow (vph) 101 96 14 141 149 26 41 1291 34 182 1727 59
Turn Type Split Perm  Split Perm  Prot Perm  Prot Perm
Protected Phases 8 8 7 7 5 2 1 6
Permitted Phases 8 7 2 6
Actuated Green, G (s) 154 154 154 157 157 157 8.1 606 606 13.3 658 65.8
Effective Green, g (s) 164 164 16.4 167 16.7 16.7 9.1 616 616 143 66.8 66.8
Actuated g/C Ratio 0.13 013 0.13 0.13 0.13 013 0.07 049 049 011 053 0.53
Clearance 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
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0 5.0
Lane Grp Cap (vph) 221 232 208 225 228 211 129 1744 780 393 1891 846
v/s Ratio Prot 0.06 0.05 0.08 0.09 0.02 0.36 c0.05 ¢0.49
v/s Ratio Perm 0.07 0.12 0.04 0.05
v/c Ratio 046 041 0.06 063 065 012 032 074 004 046 091 0.07
Uniform Delay, d1 50.2 499 476 512 514 477 550 253 164 518 265 14.1
Progression Factor 1.00 100 100 100 100 1.00 1.06 060 1.07 1.28 0.65 0.25
Incremental Delay, d2 15 1.2 0.1 5.4 6.6 0.3 0.5 2.6 0.1 0.3 7.4 0.1
Delay (s) 51.7 511 477 566 580 479 587 179 176 665 24.6 3.7
Level of Service D D D E E D E B B E C A
Approach Delay (s) 50.1 53.6 19.1 27.5
Approach LOS D D B C
Intersection Summary
HCM Average Control Delay 29.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 76.3% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade 2013
2018 AM With Project With Mitigation



HCM Signalized Intersection Capacity Analysis

2: UWAPO ROAD & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 100 100 100 100 100 100 0.95 100 100 0.95 1.00
Frt 1.00 100 08 100 100 085 100 100 0.85 1.00 1.00 0.85
Flt Protected 095 100 100 095 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.74 100 100 075 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (perm) 1374 1863 1583 1389 1863 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 138 17 122 86 28 106 30 1384 68 34 1387 21
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 150 18 133 93 30 115 33 1504 74 37 1508 23
RTOR Reduction (vph) 0 0 111 0 0 96 0 0 23 0 0 7
Lane Group Flow (vph) 150 18 22 93 30 19 33 1504 51 37 1508 16
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 8 8 8 2 6
Actuated Green, G (s) 19.6 196 196 196 19.6 19.6 6.0 844 844 6.0 844 844
Effective Green, g (s) 20.6 20.6 20.6 20.6 20.6 20.6 70 854 854 70 854 854
Actuated g/C Ratio 0.16 0.16 0.16 0.16 0.16 0.16 0.06 068 068 0.06 0.68 0.68
Clearance 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
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 2.0 5.0 5.0 2.0 5.0 5.0
Lane Grp Cap (vph) 226 307 261 229 307 261 99 2418 1082 99 2418 1082
v/s Ratio Prot 0.01 0.02 0.02 0.42 c0.02 ¢0.43
v/s Ratio Perm c0.11 0.08 0.07 0.07 0.05 0.01
v/c Ratio 066 0.06 008 041 0.10 0.07 033 062 005 037 062 o0.01
Uniform Delay, d1 49.0 440 442 467 443 441 56.8 109 6.5 569 109 6.3
Progression Factor 1.00 100 100 100 100 100 057 193 418 0.78 198 258
Incremental Delay, d2 7.8 0.1 0.2 1.6 0.2 0.2 0.5 0.9 0.1 0.7 1.0 0.0
Delay (s) 56.8 44.1 444 483 445 443 328 219 271 449 226 164
Level of Service E D D D D D C C C D C B
Approach Delay (s) 50.6 45.9 22.4 23.1
Approach LOS D D C C
Intersection Summary
HCM Average Control Delay 26.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 65.0% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade 2013
2018 AM With Project With Mitigation



HCM Signalized Intersection Capacity Analysis

3: NORTH KIHEI ROAD & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 s L L T 5 LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 095 0.88 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.97 1.00 1.00 1.00 1.00 0.85
FIt Protected 095 096 1.00 0.97 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1699 2787 1752 3433 3536 1770 3539 1583
FIt Permitted 095 096 1.00 0.97 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1699 2787 1752 3433 3536 1770 3539 1583
Volume (vph) 211 20 346 14 2 4 398 1220 8 3 1159 110
Peak-hour factor, PHF  0.92 0.92 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 229 22 376 15 2 4 433 1326 9 3 1260 120
RTOR Reduction (vph) 0 0 122 0 4 0 0 0 0 0 0 51
Lane Group Flow (vph) 122 129 254 0 17 0 433 1335 0 3 1260 69
Turn Type Split custom  Split Prot Prot Perm
Protected Phases 8 8 7 7 5 2 1 6
Permitted Phases 58 6
Actuated Green, G (s) 13.7 13.7 40.7 3.6 21.0 84.7 1.0 642 64.2
Effective Green, g (s) 15.7 157 41.2 5.6 215 86.7 1.0 66.2 66.2
Actuated g/C Ratio 0.13 0.13 0.33 0.04 0.17 0.69 0.01 053 053
Clearance Time (s) 6.0 6.0 6.0 4.5 6.0 4.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 4.5 2.0 4.5 4.5
Lane Grp Cap (vph) 211 213 919 78 590 2453 14 1874 838
v/s Ratio Prot 0.07 ¢0.08 c0.01 c0.13 0.38 0.00 ¢0.36
v/s Ratio Perm 0.13 0.08
v/c Ratio 0.58 0.61 0.28 0.22 0.73 0.54 0.21 0.67 0.08
Uniform Delay, d1 515 51.7 309 57.6 49.0 9.4 61.6 215 145
Progression Factor 1.08 1.08 1.77 1.00 0.83 1.87 1.00 1.00 1.00
Incremental Delay, d2 3.8 4.7 0.2 1.4 3.9 0.7 2.8 1.9 0.2
Delay (s) 594 60.5 54.8 59.0 44,7 18.3 64.4 234 147
Level of Service E E D E D B E C B
Approach Delay (s) 56.8 59.0 24.8 22.8
Approach LOS E E C C
Intersection Summary
HCM Average Control Delay 29.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 61.4% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade 2013
2018 AM With Project With Mitigation



HCM Signalized Intersection Capacity Analysis

4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD 5/30/2014
— N ¥ TN 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 4 ul LI © S 1 ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 100 0.95 1.00
Satd. Flow (prot) 1863 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 100 0.95 1.00
Satd. Flow (perm) 1863 1583 1770 3539 3433 1583
Volume (vph) 330 281 81 455 431 185
Peak-hour factor, PHF 092 092 092 092 092 0.92
Adj. Flow (vph) 359 305 88 495 468 201
RTOR Reduction (vph) 0 109 0 0 0 0
Lane Group Flow (vph) 359 196 88 495 468 201
Turn Type Perm  Prot custom
Protected Phases 2 1 6 3
Permitted Phases 2 123
Actuated Green, G (s) 789 789 105 934 20.6 125.0
Effective Green, g (s) 80.4 80.4 105 949 221 125.0
Actuated g/C Ratio 064 064 008 0.76 0.18 1.00
Clearance Time (s) 5.5 5.5 4.0 5.5 5.5
Vehicle Extension (s) 5.0 5.0 2.0 5.0 2.0
Lane Grp Cap (vph) 1198 1018 149 2687 607 1583
v/s Ratio Prot c0.19 c0.05 0.14 c0.14
v/s Ratio Perm 0.19 0.13
v/c Ratio 030 0.19 059 0.18 0.77 0.13
Uniform Delay, d1 9.9 9.1 55.2 42 49.0 0.0
Progression Factor 1.00 100 121 0.22 1.00 1.00
Incremental Delay, d2 0.6 0.4 3.6 0.1 5.5 0.0
Delay (s) 10.5 95 70.2 1.1 545 0.0
Level of Service B A E A D A
Approach Delay (s) 10.0 115 38.2
Approach LOS B B D
Intersection Summary
HCM Average Control Delay 20.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 44.2% ICU Level of Service A

Analysis Period (min) 15
¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade 2013
2018 AM With Project With Mitigation



HCM Signalized Intersection Capacity Analysis

5: KAONOULU STREET & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N M o + " MW M il
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 095 100 097 100 0.88 100 095 0.88 097 095 1.00
Frt 1.00 100 08 100 100 085 100 100 0.85 1.00 1.00 0.85
Flt Protected 095 100 100 095 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 3433 1863 2787 1770 3539 2787 3433 3539 1583
Flt Permitted 095 100 100 095 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 3433 1863 2787 1770 3539 2787 3433 3539 1583
Volume (vph) 50 73 236 152 75 152 111 1067 145 154 1560 68
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 54 79 257 165 82 165 121 1160 158 167 1696 74
RTOR Reduction (vph) 0 0 12 0 0 135 0 0 49 0 0 22
Lane Group Flow (vph) 54 79 245 165 82 30 121 1160 109 167 1696 52
Turn Type Prot pm+ov  Prot pm+ov  Prot pm+ov  Prot Perm
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 79 109 264 81 111 226 155 785 86.6 115 745 745
Effective Green, g (s) 79 109 264 81 111 226 155 785 86.6 115 745 745
Actuated g/C Ratio 0.06 009 021 006 009 018 0.12 063 069 0.09 060 0.60
Clearance Time (s) 4.0 4.0 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 3.0 3.0
Lane Grp Cap (vph) 112 309 385 222 165 593 219 2222 2020 316 2109 943
v/s Ratio Prot 0.03 0.02 c0.08 c0.05 0.04 0.03 0.07 c0.33 0.01 0.05 c0.48
v/s Ratio Perm 0.08 0.03 0.05 0.05
v/c Ratio 048 026 064 074 050 005 055 052 005 053 080 0.05
Uniform Delay, d1 56.6 53.3 449 574 543 423 515 129 6.1 542 196 105
Progression Factor 1.00 100 100 100 100 1.00 0.70 203 597 0.75 124 239
Incremental Delay, d2 3.2 0.4 34 126 2.3 0.0 25 0.7 0.0 0.9 1.8 0.1
Delay (s) 50.8 53.7 484 70.0 56.6 424 38.7 269 36.6 415 26.1 252
Level of Service E D D E E D D C D D C C
Approach Delay (s) 51.0 56.3 28.9 27.4
Approach LOS D E C C
Intersection Summary
HCM Average Control Delay 33.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 72.1% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis
Phillip Rowell & Associates

Piilani Promenade 2013
2018 AM With Project With Mitigation



HCM Signalized Intersection Capacity Analysis

6: KAONOULU STREET & SOUTH KIHEI ROAD 5/30/2014
v St o2
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations % ul 4 'l % 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 100 0.85 1.00 1.00
Flt Protected 095 100 1.00 1.00 095 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 095 100 1.00 1.00 0.38 1.00
Satd. Flow (perm) 1770 1583 1863 1583 701 1863
Volume (vph) 117 60 558 117 59 374
Peak-hour factor, PHF 092 092 092 092 092 0.92
Adj. Flow (vph) 127 65 607 127 64 407
RTOR Reduction (vph) 0 53 0 41 0 0
Lane Group Flow (vph) 127 12 607 86 64 407
Turn Type Perm Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 2 6
Actuated Green, G (s) 9.9 99 38.0 38.0 380 38.0
Effective Green, g (s) 9.9 99 38.0 38.0 380 380
Actuated g/C Ratio 0.18 0.18 0.68 0.68 0.68 0.68
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) 313 280 1266 1076 477 1266
v/s Ratio Prot ¢0.07 c0.33 0.22
v/s Ratio Perm 0.04 0.08 0.09
v/c Ratio 041 004 048 0.08 0.13 0.32
Uniform Delay, d1 20.4 19.1 4.3 3.0 3.2 3.7
Progression Factor 100 100 100 100 1.00 1.00
Incremental Delay, d2 0.9 0.1 0.3 0.0 0.1 0.1
Delay (s) 21.3 191 4.5 3.1 3.3 3.8
Level of Service C B A A A A
Approach Delay (s) 20.5 4.3 3.7
Approach LOS C A A
Intersection Summary
HCM Average Control Delay 6.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 55.9 Sum of lost time (s) 8.0
Intersection Capacity Utilization 49.2% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade 2013
2018 AM With Project With Mitigation



HCM Signalized Intersection Capacity Analysis

7: KULANIHAKOI STREET & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 100 100 095 100 1.00 0.95 1.00
Frt 1.00 0.85 1.00 085 100 100 0.85 1.00 1.00 0.85
Flt Protected 0.97 1.00 096 100 095 100 1.00 095 1.00 1.00
Satd. Flow (prot) 1815 1583 1779 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.76 1.00 064 100 095 100 1.00 095 1.00 1.00
Satd. Flow (perm) 1409 1583 1201 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 35 32 124 68 5 24 31 1408 123 50 1979 42
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 38 35 135 74 5 26 34 1530 134 54 2151 46
RTOR Reduction (vph) 0 0 79 0 0 23 0 0 34 0 0 10
Lane Group Flow (vph) 0 73 56 0 79 3 34 1530 100 54 2151 36
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 124 124 124 124 40 936 936 70 966 96.6
Effective Green, g (s) 124 124 124 124 40 936 936 70 966 96.6
Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.03 0.75 0.75 0.06 0.77 0.77
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) 140 157 119 157 57 2650 1185 99 2735 1223
v/s Ratio Prot 0.02 0.43 c0.03 c0.61
v/s Ratio Perm 0.05 0.09 0.07 0.02 0.08 0.03
v/c Ratio 0.52 0.35 066 0.02 060 058 0.08 055 0.79 0.03
Uniform Delay, d1 53.5 52.6 543 50.8 59.7 6.9 42 575 8.2 3.3
Progression Factor 1.00 1.00 100 100 121 131 0.70 0.92 151 235
Incremental Delay, d2 35 1.4 13.1 0.0 134 0.8 0.1 4.0 1.6 0.0
Delay (s) 57.0 53.9 67.4 50.8 85.9 9.9 3.1 56.6 140 7.8
Level of Service E D E D F A A E B A
Approach Delay (s) 55.0 63.3 10.9 14.9
Approach LOS E E B B
Intersection Summary
HCM Average Control Delay 16.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 76.4% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade 2013
2018 AM With Project With Mitigation



HCM Signalized Intersection Capacity Analysis

8: PIIKEA AVENUE & PIILANI HIGHWAY 5/30/2014
2 T I
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 100 095 0.95 1.00
Frt 100 085 100 100 1.00 0.85
Flt Protected 095 100 095 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3539 1583
Flt Permitted 095 100 095 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 3539 1583
Volume (vph) 302 180 101 1200 1661 397
Peak-hour factor, PHF  0.92 0.92 0.92 092 0.92 0.92
Adj. Flow (vph) 328 196 110 1304 1805 432

RTOR Reduction (vph) 0 114 0 0 0 137

Lane Group Flow (vph) 328 82 110 1304 1805 295

Turn Type Perm  Prot Perm

Protected Phases 4 5 2 6

Permitted Phases 4 6

Actuated Green, G (s) 26.3 26.3 10.2 90.7 765 76.5

Effective Green, g (s) 26,3 26.3 102 90.7 765 765

Actuated g/C Ratio 0.21 021 0.08 073 061 o0.61

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) 372 333 144 2568 2166 969

v/s Ratio Prot c0.19 c0.06 0.37 c0.51

v/s Ratio Perm 0.12 0.27

v/c Ratio 088 024 0.76 051 083 0.30

Uniform Delay, d1 478 411 56.2 75 19.2 116

Progression Factor 100 100 100 100 0.86 0.98

Incremental Delay, d2  20.9 04 21.1 0.7 2.6 0.5

Delay (s) 68.8 415 773 82 19.2 118

Level of Service E D E A B B

Approach Delay (s) 58.6 135 17.7

Approach LOS E B B

Intersection Summary

HCM Average Control Delay 21.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 125.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 78.2% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade 2013
2018 AM With Project With Mitigation



HCM Signalized Intersection Capacity Analysis

12: UPCOUNTRY HIGHWAY & DRIVE A 5/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LL I ul LI 5 N Ts iy ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097 095 1.00 0.95 0.97 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 095 1.00 1.00 1.00 095 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 3539 3433 1863 1863 1583
Flt Permitted 0.71 1.00 1.00 1.00 0.75 1.00 1.00 1.00
Satd. Flow (perm) 2555 3539 1583 3539 2714 1863 1863 1583
Volume (vph) 131 33 90 0 67 0 67 12 0 0 9 59
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 142 36 98 0 73 0 73 13 0 0 10 64
RTOR Reduction (vph) 0 0 59 0 0 0 0 0 0 0 0 38
Lane Group Flow (vph) 142 36 39 0 73 0 73 13 0 0 10 26
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6 6
Actuated Green, G (s) 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0
Actuated g/C Ratio 0.40 040 040 0.40 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
Lane Grp Cap (vph) 1022 1416 633 1416 1086 745 745 633
v/s Ratio Prot 0.01 0.02 0.01 0.01
v/s Ratio Perm 0.06 0.06 0.03 0.04
v/c Ratio 0.14 0.03 0.06 0.05 0.07 0.02 0.01 0.04
Uniform Delay, d1 7.6 7.3 7.4 7.4 7.4 7.3 7.2 7.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.0 0.2 0.1 0.1 0.0 0.0 0.1
Delay (s) 7.9 7.3 7.6 7.4 7.5 7.3 7.3 7.4
Level of Service A A A A A A A A
Approach Delay (s) 7.7 7.4 7.5 7.4
Approach LOS A A A A
Intersection Summary
HCM Average Control Delay 7.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.13
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 25.6% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade 2013

2018 AM With Project With Mitigation



Queues

1. OHUKAI STREET & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % iy ul b iy ul LI F " +4 ul
Volume (vph) 93 88 95 227 40 177 38 1188 53 167 1589 77
Lane Group Flow (vph) 101 96 103 141 149 192 41 1291 58 182 1727 84
Turn Type Split Perm  Split Perm  Prot Perm  Prot Perm
Protected Phases 8 8 7 7 5 2 1 6
Permitted Phases 8 7 2 6
Detector Phases 8 8 8 7 7 7 5 2 2 1 6 6
Minimum Initial (s) 150 150 15.0 100 100 10.0 10.0 250 250 13.0 220 220
Minimum Spilit (s) 220 220 220 250 250 250 180 580 58.0 20.0 600 60.0
Total Split (s) 220 220 220 250 250 250 180 580 58.0 20.0 600 60.0
Total Split (%) 17.6% 17.6% 17.6% 20.0% 20.0% 20.0% 14.4% 46.4% 46.4% 16.0% 48.0% 48.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lag Lag Lead Lead Lead Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None C-Min C-Min None C-Min C-Min
v/c Ratio 046 041 035 063 065 051 026 074 007 046 090 0.10
Control Delay 55,9 545 120 56.7 57.3 9.8 59.0 18.7 75 69.1 256 2.1
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 55,9 545 120 56.7 57.3 9.8 59.0 18.7 75 69.1 256 2.1
Queue Length 50th (ft) 81 76 0 114 122 0 33 95 1 79 768 1
Queue Length 95th (ft) 141 133 52 182 191 66 m67 335 m24 119 #918 m8
Internal Link Dist (ft) 459 456 2865 2675
Turn Bay Length (ft)
Base Capacity (vph) 242 255 316 282 287 426 198 1743 804 439 1919 883
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 042 038 033 050 052 045 021 0.74 007 041 090 0.10
Intersection Summary
Cycle Length: 125
Actuated Cycle Length: 125
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow
Natural Cycle: 125
Control Type: Actuated-Coordinated
# 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.
Splits and Phases: 1. OHUKAI STREET & PIILANI HIGHWAY
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Queues
2. UWAPO ROAD & PIILANI HIGHWAY

5/30/2014

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul LI ul LI ul
Volume (vph) 138 17 122 86 28 106 30 1384 68 34 1387 21
Lane Group Flow (vph) 150 18 133 93 30 115 33 1504 74 37 1508 23
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 8 5 1 6
Permitted Phases 8 8 8 8 2 6
Detector Phases 8 8 8 8 8 8 5 2 1 6 6
Minimum Initial (s) 100 100 100 100 100 100 100 250 250 100 250 250
Minimum Split (s) 30.0 30.0 30.0 30.0 30.0 30.0 15.0 80.0 80.0 15.0 80.0 80.0
Total Split (s) 30.0 30.0 30.0 30.0 30.0 30.0 15.0 80.0 80.0 15.0 80.0 80.0
Total Split (%) 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 12.0% 64.0% 64.0% 12.0% 64.0% 64.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Llead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
v/c Ratio 066 006 036 041 010 032 021 061 0.07 024 061 0.02
Control Delay 54.8 414 87 484 422 9.0 327 243 93 447 251 9.4
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 54.8 414 8.7 484 422 9.0 327 243 93 447 251 9.4
Queue Length 50th (ft) 114 12 0 68 21 0 21 556 22 23 636 6
Queue Length 95th (ftf) 180 33 54 117 47 50 m36 618 m37 m44 746 ml4
Internal Link Dist (ft) 530 620 2675 2120

Turn Bay Length (ft)

Base Capacity (vph) 286 388 435 289 388 420 156 2475 1129 156 2475 1114
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 052 005 031 032 008 0.27 021 061 0.07 024 061 0.02

Intersection Summary

Cycle Length: 125
Actuated Cycle Length: 125

Offset: 50 (40%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow

Natural Cycle: 125
Control Type: Actuated-Coordinated

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

Splits and Phases:  2: UWAPO ROAD & PIILANI HIGHWAY
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Queues

3: NORTH KIHEI ROAD & PIILANI HIGHWAY 5/30/2014
O N
Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Configurations % 4 F R A LI ul
Volume (vph) 211 20 346 2 398 1220 3 1159 110
Lane Group Flow (vph) 122 129 376 21 433 1335 3 1260 120
Turn Type Split custom Prot Prot Perm
Protected Phases 8 8 7 5 2 1 6
Permitted Phases 58 6
Detector Phases 8 8 58 7 5 2 1 6 6
Minimum Initial (s) 7.0 7.0 5.0 10.0 20.0 40 200 20.0
Minimum Spilit (s) 13.0 13.0 11.0 145 26.0 8.0 26.0 26.0
Total Split (s) 22.0 22.0 503 120 283 820 9.0 627 627
Total Split (%) 17.6% 17.6% 40.2% 9.6% 22.6% 65.6% 7.2% 50.2% 50.2%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.5 3.0 4.5 4.5
All-Red Time (s) 2.0 2.0 2.0 15 15 1.0 15 15
Lead/Lag Lag Lag Lead Lead Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Min None C-Min C-Min
v/c Ratio 058 060 036 019 073 051 0.05 0.65 0.13
Control Delay 62.6 633 273 516 445 165 59.0 24.0 4.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.6 633 273 516 445 165 59.0 24.0 4.6
Queue Length 50th (ft) 106 112 52 13 188 463 2 422 5
Queue Length 95th (ftf) 173 182 154 41 212 598 13 520 39
Internal Link Dist (ft) 1420 460 2120 1468
Turn Bay Length (ft)
Base Capacity (vph) 242 245 1086 116 667 2611 71 1942 918
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 050 053 035 018 065 051 0.04 065 0.13

Intersection Summary

Cycle Length: 125

Actuated Cycle Length: 125

Offset: 40 (32%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow
Natural Cycle: 70

Control Type: Actuated-Coordinated

Splits and Phases:  3: NORTH KIHEI ROAD & PIILANI HIGHWAY
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Queues

4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD 5/30/2014
— N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 ul LI © S 1 ul
Volume (vph) 330 281 81 455 431 185
Lane Group Flow (vph) 359 305 88 495 468 201
Turn Type Perm  Prot custom
Protected Phases 2 1 6 3
Permitted Phases 2 123
Detector Phases 2 2 1 6 3 123
Minimum Initial (s) 10.0 10.0 50 10.0 7.0
Minimum Split (s) 155 155 9.0 155 125
Total Split (s) 52.3 523 30.0 823 427 125.0
Total Split (%) 41.8% 41.8% 24.0% 65.8% 34.2%100.0%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0
All-Red Time (s) 15 15 1.0 15 15
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode C-Min C-Min Min C-Min Min
v/c Ratio 0.30 0.27 059 0.18 0.77 0.13
Control Delay 11.9 20 67.0 1.2 49.9 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.9 20 67.0 1.2 49.9 0.2

Queue Length 50th (ft) 118 0 74 11 188 0
Queue Length 95th (ft) 216 40 m120 18 233 0
Internal Link Dist (ft) 714 1420 691

Turn Bay Length (ft)

Base Capacity (vph) 1199 1127 368 2687 1063 1583

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 0.30 0.27 024 0.18 044 0.13

Intersection Summary

Cycle Length: 125

Actuated Cycle Length: 125

Offset: 30 (24%), Referenced to phase 2:EBT and 6:WBT, Start of Yellow
Natural Cycle: 40

Control Type: Actuated-Coordinated

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

Splits and Phases:  4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD
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Queues

5: KAONOULU STREET & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N M o ¢ " MW M il
Volume (vph) 50 73 236 152 75 152 111 1067 145 154 1560 68
Lane Group Flow (vph) 54 79 257 165 82 165 121 1160 158 167 1696 74
Turn Type Prot pm+ov  Prot pm+ov  Prot pm+ov  Prot Perm
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2 6
Detector Phases 7 4 5 3 8 1 5 2 3 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 8.0 20.0 8.0 8.0 20.0 8.0 8.0 20.0 20.0
Total Split (s) 20.0 28.0 16.0 12.0 20.0 140 16.0 71.0 12.0 14.0 69.0 69.0
Total Split (%) 16.0% 22.4% 12.8% 9.6% 16.0% 11.2% 12.8% 56.8% 9.6% 11.2% 55.2% 55.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Llead Lag Lead Lead Lag Lead Lead Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Min None None C-Min C-Min
v/c Ratio 042 023 066 074 050 023 055 052 008 053 080 0.08
Control Delay 57.2 50.6 478 775 578 6.0 445 295 74 434 277 127
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 57.2 50.6 478 775 578 6.0 445 295 74 434 277 127
Queue Length 50th (ft) 43 31 177 69 64 0 89 465 17 71 457 14
Queue Length 95th (ft) 84 53 243 #121 115 29 142 579 51 m79 #582 m25
Internal Link Dist (ft) 253 225 2017 2865
Turn Bay Length (ft)
Base Capacity (vph) 227 679 387 223 238 729 220 2246 2081 325 2131 975
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 024 012 066 074 034 023 055 052 008 051 080 0.08
Intersection Summary
Cycle Length: 125
Actuated Cycle Length: 125
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
# 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.
Splits and Phases: 5: KAONOULU STREET & PIILANI HIGHWAY
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Queues

6: KAONOULU STREET & SOUTH KIHEI ROAD 5/30/2014
" .
Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations % ul 4 'l % 4
Volume (vph) 117 60 558 117 59 374
Lane Group Flow (vph) 127 65 607 127 64 407
Turn Type Perm Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 2 6
Detector Phases 8 8 2 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 220 220 330 330 330 330
Total Split (%) 40.0% 40.0% 60.0% 60.0% 60.0% 60.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None  Min Min Min Min
v/c Ratio 039 0.19 049 0.12 0.17 0.33
Control Delay 13.6 5.4 6.3 1.3 5.6 5.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.6 5.4 6.3 1.3 5.6 5.0
Queue Length 50th (ft) 21 0 61 0 5 35
Queue Length 95th (ft) 65 22 155 14 22 91
Internal Link Dist (ft) 290 106 222
Turn Bay Length (ft)
Base Capacity (vph) 553 539 1314 1154 390 1314
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 0.23 0.12 046 011 0.16 031

Intersection Summary

Cycle Length: 55

Actuated Cycle Length: 57.2

Natural Cycle: 45

Control Type: Actuated-Uncoordinated

Splits and Phases:  6: KAONOULU STREET & SOUTH KIHEI ROAD
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Queues
7. KULANIHAKOI STREET & PIILANI HIGHWAY

5/30/2014

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Volume (vph) 35 32 124 68 5 24 31 1408 123 50 1979 42
Lane Group Flow (vph) 0 73 135 0 79 26 34 1530 134 54 2151 46
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Detector Phases 4 4 4 8 8 8 5 2 2 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0 20.0
Total Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 10.0 92.0 92.0 13.0 95.0 95.0
Total Split (%) 16.0% 16.0% 16.0% 16.0% 16.0% 16.0% 8.0% 73.6% 73.6% 10.4% 76.0% 76.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Llead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Min C-Min None C-Min C-Min
v/c Ratio 0.48 0.57 064 0.14 037 057 011 047 0.77 0.04
Control Delay 57.7 26.3 643 18.1 795 11.0 0.8 58.2 157 3.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57.7 26.3 643 18.1 795 11.0 0.8 582 15.7 3.2
Queue Length 50th (ft) 56 36 62 0 0 420 1 41 552 1
Queue Length 95th (ft) 104 100 114 28 mb2 521 m6é m53 821 ml0
Internal Link Dist (ft) 212 349 829 2017

Turn Bay Length (ft)

Base Capacity (vph) 195 279 158 225 93 2671 1228 128 2779 1253
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 0.37 0.48 050 0.12 037 057 011 042 0.77 0.04

Intersection Summary

Cycle Length: 125

Actuated Cycle Length: 125

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 90

Control Type: Actuated-Coordinated

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

Splits and Phases:  7: KULANIHAKOI STREET & PIILANI HIGHWAY

\.' al T a7 —* 54
13z | [92s I EE |
‘\ ah ‘l uls v fula]
0] |95« [ 1z0s I
Queues Piilani Promenade 2013

Phillip Rowell & Associates

2018 AM With Project With Mitigation



Queues
8. PIIKEA AVENUE & PIILANI HIGHWAY

5/30/2014

2y v bt/

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Volume (vph) 302 180 101 1200 1661 @ 397
Lane Group Flow (vph) 328 196 110 1304 1805 432
Turn Type Perm  Prot Perm
Protected Phases 4 5 2 6

Permitted Phases 4 6
Detector Phases 4 4 5 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 80 20.0 200 20.0
Total Split (s) 33.0 33.0 140 92.0 78.0 78.0
Total Split (%) 26.4% 26.4% 11.2% 73.6% 62.4% 62.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None C-Max C-Max C-Max
v/c Ratio 088 044 076 051 0.83 0.39
Control Delay 62.6 14.8 85.1 8.6 20.2 3.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.6 14.8 85.1 8.6 20.2 3.2

Queue Length 50th (ft) 252 33 89 232 746 38
Queue Length 95th (ft) #393 102 #189 282 516 37
Internal Link Dist (ft) 652 1058 2861

Turn Bay Length (ft)

Base Capacity (vph) 411 479 148 2568 2166 1106

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 0.80 041 074 051 0.83 0.39

Intersection Summary

Cycle Length: 125

Actuated Cycle Length: 125

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 80

Control Type: Actuated-Coordinated

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

Splits and Phases:  8: PIIKEA AVENUE & PIILANI HIGHWAY
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Queues

12: UPCOUNTRY HIGHWAY & DRIVE A 5/30/2014
T T W AR
Lane Group EBL EBT EBR WBT NBL NBT SBT SBR
Lane Configurations LL I ol o S 1 Ts iy ul
Volume (vph) 131 33 90 67 67 12 9 59
Lane Group Flow (vph) 142 36 98 73 73 13 10 64
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 2 6
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
v/c Ratio 0.14 0.03 0.14 0.05 0.07 0.02 0.01 o0.10
Control Delay 8.1 7.4 3.0 7.5 7.7 7.4 7.3 3.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.1 7.4 3.0 7.5 7.7 7.4 7.3 3.2
Queue Length 50th (ft) 9 2 0 4 4 2 1 0
Queue Length 95th (ft) 21 7 18 13 12 8 7 14
Internal Link Dist (ft) 86 521 103 80
Turn Bay Length (ft)
Base Capacity (vph) 1022 1416 692 1416 1086 745 745 672
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 0.14 0.03 0.14 0.05 0.07 0.02 0.01 o0.10

Intersection Summary

Cycle Length: 40
Actuated Cycle Length: 40

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 40
Control Type: Pretimed

Splits and Phases:

12: UPCOUNTRY HIGHWAY & DRIVE A
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HCM Unsignalized Intersection Capacity Analysis

9: KAONOULU STREET & KENOLIO ROAD 5/30/2014
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts b Ts % Ts % Ts

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 23 153 7 20 153 60 13 6 63 162 3 14

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (vph) 25 166 8 22 166 65 14 7 68 176 3 15

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 333

pX, platoon unblocked  0.99 0.99 0.99 0.99 0.99 0.99

vC, conflicting volume 232 174 447 495 170 530 466 199

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 226 174 443 492 170 527 463 193

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3

pO queue free % 98 98 97 99 92 57 99 98

cM capacity (veh/h) 1333 1403 496 458 874 407 476 842

Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SB1 SB2

Volume Total 25 174 22 232 14 75 176 18

Volume Left 25 0 22 0 14 0 176 0

Volume Right 0 8 0 65 0 68 0 15

cSH 1333 1700 1403 1700 496 810 407 742

Volume to Capacity 0.02 0.10 0.02 0.14 0.03 0.09 043 0.02

Queue Length 95th (ft) 1 0 1 0 2 8 53 2

Control Delay (s) 7.8 0.0 7.6 0.0 125 9.9 204 10.0

Lane LOS A A B A C A

Approach Delay (s) 1.0 0.7 10.3 19.4

Approach LOS B C

Intersection Summary

Average Delay 6.9

Intersection Capacity Utilization 40.7% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
Phillip Rowell & Associates
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HCM Unsignalized Intersection Capacity Analysis

10: KAONOULU STREET & ALULIKE STREET 5/30/2014
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Right Turn Channelized

Volume (veh/h) 30 175 13 4 146 2 9 0 2 3 0 66

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (vph) 33 190 14 4 159 2 10 0 2 3 0 72

Approach Volume (veh/h) 237 165 12 75

Crossing Volume (veh/h) 8 42 226 173

High Capacity (veh/h) 1376 1340 1160 1210

High v/c (veh/h) 0.17 0.12 0.01 0.06

Low Capacity (veh/h) 1154 1120 957 1002

Low v/c (veh/h) 0.21 0.15 0.01 0.07

Intersection Summary

Maximum v/c High 0.17

Maximum v/c Low 0.21

Intersection Capacity Utilization 28.1% ICU Level of Service A

HCM Unsignalized Intersection Capacity Analysis

Phillip Rowell & Associates
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HCM Unsignalized Intersection Capacity Analysis

13: UPCOUNTRY HIGHWAY & DRIVE B SOUTH 5/30/2014
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations +4 ul +4 ul

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 255 86 0 279 0 0

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 277 93 0 303 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 305 296

pX, platoon unblocked

vC, conflicting volume 371 429 139

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 371 429 139

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 100

cM capacity (veh/h) 1184 554 884

Direction, Lane # EB1 EB2 EB3 WB1 WB2 NB1

Volume Total 139 139 93 152 152 0

Volume Left 0 0 0 0 0 0

Volume Right 0 0 93 0 0 0

cSH 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.08 0.08 0.05 0.09 0.09 0.00

Queue Length 95th (ft) 0 0 0 0 0 0

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 11.0% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
Phillip Rowell & Associates

Piilani Promenade 2013

2018 AM With Project With Mitigation



HCM Unsignalized Intersection Capacity Analysis

14: UPCOUNTRY HIGHWAY & DRIVE B NORTH 5/30/2014
A AN S

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations +4 44 'l ul

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 0 255 192 0 0 87

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 0 277 209 0 0 95

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 435 166

pX, platoon unblocked

vC, conflicting volume 209 347 104

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 209 347 104

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 90

cM capacity (veh/h) 1359 624 930

Direction, Lane # EB1 EB2 WB1 WB2 WB3 SB1

Volume Total 139 139 104 104 0 95

Volume Left 0 0 0 0 0 0

Volume Right 0 0 0 0 0 95

cSH 1700 1700 1700 1700 1700 930

Volume to Capacity 0.08 0.08 0.06 0.06 0.00 0.10

Queue Length 95th (ft) 0 0 0 0 0 8

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 9.3

Lane LOS A

Approach Delay (s) 0.0 0.0 9.3

Approach LOS A

Intersection Summary

Average Delay 15

Intersection Capacity Utilization 17.4% ICU Level of Service A

Analysis Period (min)

15

HCM Unsignalized Intersection Capacity Analysis
Phillip Rowell & Associates

Piilani Promenade 2013

2018 AM With Project With Mitigation



HCM Unsignalized Intersection Capacity Analysis

15: UPCOUNTRY HIGHWAY & DRIVE C 5/30/2014
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4 ul LI L

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 3 32 0 3 64 0

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 3 35 0 3 70 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 601

pX, platoon unblocked

vC, conflicting volume 38 5 3

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 38 5 3

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 93 100

cM capacity (veh/h) 1570 1016 1079

Direction, Lane # EB1 EB2 WB1 WB2 WB3 NB1

Volume Total 3 35 0 2 2 70

Volume Left 0 0 0 0 0 70

Volume Right 0 35 0 0 0 0

cSH 1700 1700 1700 1700 1700 1016

Volume to Capacity 0.00 0.02 0.00 0.00 0.00 o0.07

Queue Length 95th (ft) 0 0 0 0 0 6

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 8.8

Lane LOS A

Approach Delay (s) 0.0 0.0 8.8

Approach LOS A

Intersection Summary

Average Delay 5.5

Intersection Capacity Utilization 13.5% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
Phillip Rowell & Associates
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HCM Unsignalized Intersection Capacity Analysis
16: UPCOUNTRY HIGHWAY & DRIVE D

5/30/2014

Movement

—

EBT

N

EBR

¢

WBL

D

WBT NBL NBR

Lane Configurations
Sign Control

Grade

Volume (veh/h)

Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol
tC, single (s)

tC, 2 stage (s)

tF (s)

p0 queue free %

cM capacity (veh/h)

Direction, Lane #

Free
0%

0.92

751

EB 1

NB 1

2.2
100
1619

%

Free Stop

0% 0%
0 3 0
092 092 0.92
0 3 0

None

3.5 3.3
100 100
1023 1085

Volume Total

Volume Left

Volume Right

cSH

Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)
Lane LOS

Approach Delay (s)
Approach LOS

Intersection Summary

1700
0.00

0.0

0.0

1023
0.00

8.5

8.5

Average Delay

Intersection Capacity Utilization

Analysis Period (min)

4.3
6.7%
15

ICU Level of Service

HCM Unsignalized Intersection Capacity Analysis
Phillip Rowell & Associates

Piilani Promenade 2013

2018 AM With Project With Mitigation



HCM Signalized Intersection Capacity Analysis

1. OHUKAI STREET & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % iy ul b iy ul LI F " +4 ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 095 100 095 095 100 1.00 095 100 0.97 095 1.00
Frt 100 100 085 100 100 085 100 100 0.85 1.00 1.00 0.85
FIt Protected 095 099 100 095 097 100 095 1.00 100 095 1.00 1.00
Satd. Flow (prot) 1681 1751 1583 1681 1720 1583 1770 3539 1583 3433 3539 1583
FIt Permitted 095 099 100 095 097 100 095 1.00 100 095 1.00 1.00
Satd. Flow (perm) 1681 1751 1583 1681 1720 1583 1770 3539 1583 3433 3539 1583
Volume (vph) 115 76 120 243 66 168 147 1742 99 138 1632 84
Peak-hour factor, PHF  0.92 0.92 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 125 83 130 264 72 183 160 1893 108 150 1774 91
RTOR Reduction (vph) 0 0 119 0 0 100 0 0 28 0 0 25
Lane Group Flow (vph) 102 106 11 164 172 83 160 1893 80 150 1774 66
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) 116 116 11.6 17.7 177 17.7 156 927 927 8.0 851 851
Effective Green, g (s) 126 126 12.6 187 187 18.7 16.6 93.7 937 9.0 86.1 86.1
Actuated g/C Ratio 0.08 0.08 0.08 0.12 0.12 012 011 062 062 0.06 057 0.57
Clearance 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
Vehicle Extension (s) 3.5 3.5 3.5 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0 5.0
Lane Grp Cap (vph) 141 147 133 210 214 197 196 2211 989 206 2031 909
v/s Ratio Prot 0.06 0.06 0.10 0.10 c0.09 ¢0.53 0.04 0.50
v/s Ratio Perm 0.08 0.12 0.07 0.06
v/c Ratio 072 072 0.08 0.78 080 042 082 086 008 073 0.87 0.07
Uniform Delay, d1 67.0 67.0 634 637 639 607 652 227 111 693 273 14.2
Progression Factor 100 100 100 100 100 100 100 100 1.00 0.82 138 238
Incremental Delay, d2  17.2 16.5 0.3 170 19.2 15 213 4.5 0.2 8.0 4.3 0.1
Delay (s) 842 834 637 807 831 621 866 272 113 651 419 34.0
Level of Service F F E F F E F C B E D C
Approach Delay (s) 76.1 74.9 30.8 43.3
Approach LOS E E C D
Intersection Summary
HCM Average Control Delay 43.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 80.0% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade 2013
2018 PM With Project



HCM Signalized Intersection Capacity Analysis

2: UWAPO ROAD & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 100 100 100 100 100 100 0.95 100 100 0.95 1.00
Frt 1.00 100 08 100 100 085 100 100 0.85 1.00 1.00 0.85
Flt Protected 095 100 100 095 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.3 100 100 0.74 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (perm) 1354 1863 1583 1385 1863 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 78 19 118 72 42 67 91 1715 151 100 1643 64
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 85 21 128 78 46 73 99 1864 164 109 1786 70
RTOR Reduction (vph) 0 0 115 0 0 66 0 0 34 0 0 15
Lane Group Flow (vph) 85 21 13 78 46 7 99 1864 130 109 1786 55
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 8 8 8 2 6
Actuated Green, G(s) 150 150 150 150 150 15.0 12.6 107.4 107.4 13.6 108.4 108.4
Effective Green, g (s) 150 150 150 150 150 150 13.6 1084 1084 14.6 109.4 109.4
Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.10 0.10 0.09 0.72 0.72 0.10 0.73 0.73
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0
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) 135 186 158 139 186 158 160 2558 1144 172 2581 1155
v/s Ratio Prot 0.01 0.02 0.06 ¢0.53 c0.06 0.50
v/s Ratio Perm 0.06 0.08 0.06 0.05 0.10 0.04
v/c Ratio 063 0.11 008 056 025 005 062 073 011 063 0.69 0.05
Uniform Delay, d1 64.8 614 612 644 623 61.0 657 122 6.3 651 11.1 5.7
Progression Factor 1.00 100 100 100 100 100 121 179 213 120 140 1.20
Incremental Delay, d2 8.9 0.3 0.2 5.1 0.7 0.1 3.8 1.0 0.1 5.4 1.1 0.1
Delay (s) 73.7 617 615 695 63.0 612 76.7 229 135 833 16.6 6.9
Level of Service E E E E E E E C B F B A
Approach Delay (s) 65.9 64.9 24.6 20.0
Approach LOS E E C B
Intersection Summary
HCM Average Control Delay 26.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 73.9% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates
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HCM Signalized Intersection Capacity Analysis

3: NORTH KIHEI ROAD & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 s L L T 5 LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 095 0.88 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.93 1.00 1.00 1.00 1.00 0.85
FIt Protected 095 095 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1689 2787 1707 3433 3533 1770 3539 1583
FIt Permitted 095 095 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1689 2787 1707 3433 3533 1770 3539 1583
Volume (vph) 369 9 295 33 12 44 482 1244 15 10 1347 179
Peak-hour factor, PHF  0.92 0.92 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 401 10 321 36 13 48 524 1352 16 11 1464 195
RTOR Reduction (vph) 0 0 105 0 24 0 0 0 0 0 0 63
Lane Group Flow (vph) 201 210 216 0 73 0 524 1368 0 11 1464 132
Turn Type Split custom  Split Prot Prot Perm
Protected Phases 8 8 7 7 5 2 1 6
Permitted Phases 58 6
Actuated Green, G (s) 219 21.9 520 9.1 241 95.0 20 724 724
Effective Green, g (s) 239 239 525 11.1 246 97.0 20 744 744
Actuated g/C Ratio 0.16 0.16 0.35 0.07 0.16 0.65 0.01 050 0.50
Clearance Time (s) 6.0 6.0 6.0 4.5 6.0 4.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 2.0 4.5 2.0 4.5 4.5
Lane Grp Cap (vph) 268 269 975 126 563 2285 24 1755 785
v/s Ratio Prot 0.12 c0.12 c0.06 c0.15 0.39 0.01 c0.41
v/s Ratio Perm 0.12 0.12
v/c Ratio 0.75 0.78 0.22 0.58 0.93 0.60 0.46 0.83 0.17
Uniform Delay, d1 60.2 605 343 67.2 619 15.3 735 325 208
Progression Factor 0.77 077 1.19 1.00 1.10 1.14 1.00 1.00 1.00
Incremental Delay, d2  10.2 125 0.0 6.3 17.1 0.8 5.0 4.8 0.5
Delay (s) 56.6 59.2 40.9 73.5 849 18.2 784 373 21.2
Level of Service E E D E F B E D C
Approach Delay (s) 50.5 73.5 36.7 35.7
Approach LOS D E D D
Intersection Summary
HCM Average Control Delay 394 HCM Level of Service D
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 78.1% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis
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HCM Signalized Intersection Capacity Analysis

4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD 5/30/2014
— N ¥ TN 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 4 ul LI © S 1 ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 100 0.95 1.00
Satd. Flow (prot) 1863 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 100 0.95 1.00
Satd. Flow (perm) 1863 1583 1770 3539 3433 1583
Volume (vph) 485 557 141 446 318 178
Peak-hour factor, PHF 092 092 092 092 092 0.92
Adj. Flow (vph) 527 605 153 485 346 193
RTOR Reduction (vph) 0 239 0 0 0 148
Lane Group Flow (vph) 527 366 153 485 346 45
Turn Type Perm  Prot Perm
Protected Phases 2 1 6 3
Permitted Phases 2 3
Actuated Green, G(s) 83.0 83.0 185 1055 335 335
Effective Green, g (s) 845 84,5 185 107.0 35.0 35.0
Actuated g/C Ratio 056 056 0.12 0.71 0.23 0.23
Clearance Time (s) 5.5 5.5 4.0 5.5 5.5 5.5
Vehicle Extension (s) 5.0 5.0 2.0 5.0 2.0 2.0
Lane Grp Cap (vph) 1049 892 218 2524 801 369
v/s Ratio Prot 0.28 c0.09 0.14 0.10
v/s Ratio Perm 0.38 0.12
v/c Ratio 050 041 070 0.19 043 0.12
Uniform Delay, d1 199 186 631 7.1 49.0 454
Progression Factor 1.00 1.00 147 023 1.00 1.00
Incremental Delay, d2 1.7 1.4 5.5 0.1 1.7 0.7
Delay (s) 21.7 20.0 984 1.8 50.7 46.1
Level of Service C B F A D D
Approach Delay (s) 20.8 25.0 49.1
Approach LOS C C D
Intersection Summary
HCM Average Control Delay 28.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 52.4% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis
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HCM Signalized Intersection Capacity Analysis

5: KAONOULU STREET & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N M o (o of B s TR o R of oL L T il
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 095 100 097 100 0.88 097 095 0.88 097 095 1.00
Frt 1.00 100 08 100 100 085 100 100 0.85 1.00 1.00 0.85
Flt Protected 095 100 100 095 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 3433 1863 2787 3433 3539 2787 3433 3539 1583
Flt Permitted 095 100 100 095 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 3433 1863 2787 3433 3539 2787 3433 3539 1583
Volume (vph) 49 164 189 490 179 506 135 1430 468 470 1365 92
Peak-hour factor, PHF 095 095 095 095 095 095 095 095 095 095 095 0.95
Adj. Flow (vph) 52 173 199 516 188 533 142 1505 493 495 1437 97
RTOR Reduction (vph) 0 0 24 0 0 103 0 0 27 0 0 25
Lane Group Flow (vph) 52 173 175 516 188 430 142 1505 466 495 1437 72
Turn Type Prot pm+ov  Prot pm+ov  Prot pm+ov  Prot Perm
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 93 145 275 305 357 673 13.0 874 1179 31.6 106.0 106.0
Effective Green, g (s) 93 145 275 305 357 673 13.0 874 1179 31.6 106.0 106.0
Actuated g/C Ratio 005 008 0.15 0.17 020 0.37 0.07 049 066 0.18 059 0.59
Clearance Time (s) 4.0 4.0 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 3.0 3.0
Lane Grp Cap (vph) 91 285 277 582 369 1104 248 1718 1887 603 2084 932
v/s Ratio Prot 0.03 0.05 c0.05 c0.15 0.10 0.08 0.04 c0.43 0.04 c0.14 o041
v/s Ratio Perm 0.07 0.11 0.13 0.06
v/c Ratio 057 061 063 089 051 039 057 088 025 082 0.69 0.08
Uniform Delay, d1 834 80.0 715 731 643 413 808 414 128 715 256 159
Progression Factor 1.00 100 100 086 102 109 100 100 100 100 1.00 1.00
Incremental Delay, d2 8.4 3.6 47 141 1.0 0.2 3.2 6.6 0.1 8.8 1.9 0.2
Delay (s) 91.8 836 762 771 664 454 84.0 48.1 128 803 275 16.1
Level of Service F F E E E D F D B F C B
Approach Delay (s) 81.1 61.8 42.3 39.8
Approach LOS F E D D
Intersection Summary
HCM Average Control Delay 48.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 180.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 84.8% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

6: KAONOULU STREET & SOUTH KIHEI ROAD 5/30/2014
v St o2
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations % ul 4 'l % 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 100 0.85 1.00 1.00
Flt Protected 095 100 1.00 1.00 095 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 095 1.00 1.00 1.00 095 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 157 114 544 227 137 522
Peak-hour factor, PHF 092 092 092 092 092 0.92
Adj. Flow (vph) 171 124 591 247 149 567
RTOR Reduction (vph) 0 102 0 114 0 0
Lane Group Flow (vph) 171 22 591 133 149 567
Turn Type Perm Perm  Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 10.8 10.8 33.0 33.0 55 425
Effective Green, g (s) 10.8 10.8 33.0 33.0 55 425
Actuated g/C Ratio 0.18 0.18 054 054 0.09 0.69
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) 312 279 1003 852 159 1292
v/s Ratio Prot c0.10 c0.32 c0.08 0.30
v/s Ratio Perm 0.08 0.16
v/c Ratio 055 0.08 059 0.16 094 044
Uniform Delay, d1 23.0 211 9.6 7.1 27.7 4.1
Progression Factor 100 100 100 100 1.00 1.00
Incremental Delay, d2 2.0 0.1 0.9 0.1 525 0.2
Delay (s) 25.0 21.2 105 7.2 80.2 4.4
Level of Service C C B A F A
Approach Delay (s) 23.4 9.5 20.2
Approach LOS C A C
Intersection Summary
HCM Average Control Delay 15.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 61.3 Sum of lost time (s) 12.0
Intersection Capacity Utilization 54.9% ICU Level of Service A

Analysis Period (min)
¢ Critical Lane Group

15
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HCM Signalized Intersection Capacity Analysis

7: KULANIHAKOI STREET & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 100 100 095 100 1.00 0.95 1.00
Frt 1.00 0.85 1.00 085 100 100 0.85 1.00 1.00 0.85
Flt Protected 0.96 1.00 096 100 095 100 1.00 095 1.00 1.00
Satd. Flow (prot) 1781 1583 1780 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.71 1.00 061 100 095 100 100 095 1.00 1.00
Satd. Flow (perm) 1332 1583 1127 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 67 6 90 35 3 12 80 2056 27 11 1910 112
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 73 7 98 38 3 13 87 2235 29 12 2076 122
RTOR Reduction (vph) 0 0 89 0 0 12 0 0 4 0 0 20
Lane Group Flow (vph) 0 80 9 0 41 1 87 2235 25 12 2076 102
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 141 141 141 141 124 120.8 120.8 3.1 1115 1115
Effective Green, g (s) 141 141 141 141 124 120.8 120.8 3.1 1115 1115
Actuated g/C Ratio 0.09 0.09 009 009 008 081 081 0.02 074 0.74
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) 125 149 106 149 146 2850 1275 37 2631 1177
v/s Ratio Prot c0.05 ¢0.63 0.01 0.59
v/s Ratio Perm 0.06 0.06 0.04 o0.01 0.02 0.08
v/c Ratio 0.64 0.06 039 001 060 0.78 0.02 0.32 0.79 0.09
Uniform Delay, d1 65.5 61.9 63.9 616 66.4 7.7 29 724 119 5.3
Progression Factor 1.00 1.00 100 100 091 086 1.34 1.00 1.00 1.00
Incremental Delay, d2 10.7 0.2 2.3 0.0 4.5 1.6 0.0 5.1 25 0.1
Delay (s) 76.2 62.1 66.2 61.6 64.8 8.2 39 775 144 5.4
Level of Service E E E E E A A E B A
Approach Delay (s) 68.4 65.1 10.2 14.3
Approach LOS E E B B
Intersection Summary
HCM Average Control Delay 14.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 80.9% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

8: PIIKEA AVENUE & PIILANI HIGHWAY 5/30/2014
2 T N I T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 095 100 095 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3539 1583
Flt Permitted 095 100 095 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 3539 1583
Volume (vph) 348 251 244 1686 1510 472
Peak-hour factor, PHF 092 092 092 092 092 0.92
Adj. Flow (vph) 378 273 265 1833 1641 513
RTOR Reduction (vph) 0 193 0 0 0 143
Lane Group Flow (vph) 378 80 265 1833 1641 370
Turn Type Perm  Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G(s) 33.8 338 26.3 1082 779 779
Effective Green, g (s) 33.8 338 26.3 108.2 779 77.9
Actuated g/C Ratio 0.23 0.23 0.18 0.72 052 0.52
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) 399 357 310 2553 1838 822
v/s Ratio Prot c0.21 c0.15 0.52 ¢0.46
v/s Ratio Perm 0.17 0.32
v/c Ratio 095 022 085 0.72 089 045
Uniform Delay, d1 572 474 60.0 121 323 226
Progression Factor 100 100 2100 100 0.76 0.70
Incremental Delay, d2  31.5 0.3 19.9 1.8 4.7 1.1
Delay (s) 88.7 47.7 79.9 139 293 17.0
Level of Service F D E B C B
Approach Delay (s) 715 222 26.3
Approach LOS E C C
Intersection Summary
HCM Average Control Delay 30.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 84.5% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

12: KAONOULU STREET & DRIVE A 5/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LL I ul LI 5 N Ts iy ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097 095 1.00 0.95 0.97 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 095 1.00 1.00 1.00 095 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 3539 3433 1863 1863 1583
Flt Permitted 095 1.00 1.00 1.00 095 1.00 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 3539 3433 1863 1863 1583
Volume (vph) 376 130 287 0 390 0 390 37 0 0 60 171
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 409 141 312 0 424 0 424 40 0 0 65 186
RTOR Reduction (vph) 0 0 103 0 0 0 0 0 0 0 0 141
Lane Group Flow (vph) 409 141 209 0 424 0 424 40 0 0 65 45
Turn Type Prot pt+tov  Prot Prot Perm Perm
Protected Phases 7 4 45 3 8 5 2 6
Permitted Phases 6 6
Actuated Green, G (s) 17.7 37.2 60.2 155 19.0 4438 21.8 218
Effective Green, g (s) 17.7 372 60.2 155 19.0 4438 21.8 218
Actuated g/C Ratio 0.20 041 o0.67 0.17 0.21 0.50 0.24 0.24
Clearance Time (s) 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
Lane Grp Cap (vph) 675 1463 1059 609 725 927 451 383
v/s Ratio Prot c0.12 0.04 0.20 c0.12 c0.12 0.02 0.03
v/s Ratio Perm 0.12
v/c Ratio 0.61 0.10 0.20 0.70 0.58 0.04 0.14 0.12
Uniform Delay, d1 33.0 16.1 5.7 35.0 320 116 26.8 26.6
Progression Factor 1.20 1.26 5.22 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 0.0 0.1 35 1.2 0.1 0.7 0.6
Delay (s) 409 203 29.7 38.5 33.2 117 27.4 27.2
Level of Service D C C D C B C C
Approach Delay (s) 335 38.5 31.3 27.3
Approach LOS C D C C
Intersection Summary
HCM Average Control Delay 33.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 49.3% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis
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Queues

1: OHUKAI STREET & PIILANI HIGHWAY

5/30/2014

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % iy ul b iy ul LI F " +4 ul
Volume (vph) 115 76 120 243 66 168 147 1742 99 138 1632 84
Lane Group Flow (vph) 102 106 130 164 172 183 160 1893 108 150 1774 91
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
Detector Phases 4 4 4 8 8 8 5 2 2 1 6 6
Minimum Initial (s) 10.0 100 10.0 5.0 5.0 5.0 50 20.0 20.0 8.0 20.0 20.0
Minimum Split (s) 150 150 150 100 100 100 100 250 250 130 250 250
Total Split (s) 170 170 170 240 240 240 220 960 960 130 870 87.0
Total Split (%) 11.3% 11.3% 11.3% 16.0% 16.0% 16.0% 14.7% 64.0% 64.0% 8.7% 58.0% 58.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Llead Lag Lag Lead Lag Lag
Lead-Lag Optimize?

Recall Mode None None None None None None None C-Min C-Min None C-Min C-Min
v/c Ratio 072 072 052 078 080 062 082 086 011 0.73 0.87 0.10
Control Delay 91.2 903 172 825 838 321 86.6 282 46 73.1 434 158
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 91.2 903 172 825 838 321 86.6 282 46 73.1 434 158
Queue Length 50th (ftf) 104 108 0 165 173 62 154 774 13 77 654 26
Queue Length 95th (ft) #196 #201 67 #273 #289 148 #263 895 38 m#l118 980 m74
Internal Link Dist (ft) 459 456 2865 2675

Turn Bay Length (ft)

Base Capacity (vph) 146 152 256 224 229 310 212 2212 1017 206 2031 933
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 070 0.0 051 073 075 059 075 086 0.11 0.73 0.87 0.10

Intersection Summary

Cycle Length: 150
Actuated Cycle Length: 150

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow

Natural Cycle: 100

Control Type: Actuated-Coordinated
# 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.

Splits and Phases:  1: OHUKAI STREET & PIILANI HIGHWAY
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Queues

2: UWAPO ROAD & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul LI ul LI ul
Volume (vph) 78 19 118 72 42 67 91 1715 151 100 1643 64
Lane Group Flow (vph) 85 21 128 78 46 73 99 1864 164 109 1786 70
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 8 8 8 2 6
Detector Phases 8 8 8 8 8 8 5 2 2 1 6 6
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 50 20.0 20.0 50 20.0 20.0
Minimum Split (s) 270 270 270 270 270 270 100 27.0 27.0 10.0 27.0 27.0
Total Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 20.0 100.0 100.0 22.0 102.0 102.0
Total Split (%) 18.7% 18.7% 18.7% 18.7% 18.7% 18.7% 13.3% 66.7% 66.7% 14.7% 68.0% 68.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Llead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None None None None C-Min C-Min None C-Min C-Min
v/c Ratio 063 0.11 047 056 025 033 062 073 014 063 069 0.06
Control Delay 68.8 589 117 673 611 136 78.1 26.0 55 837 18.6 3.2
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 68.8 589 117 673 611 136 78.1 26.0 55 837 18.6 3.2
Queue Length 50th (ft) 82 19 0 74 43 0 88 916 26 98 817 5
Queue Length 95th (ftf) 135 45 61 125 81 48 m109 1084 m56 m123 1006 m22
Internal Link Dist (ft) 530 620 2675 2120
Turn Bay Length (ft)
Base Capacity (vph) 217 298 361 222 298 315 189 2558 1178 212 2582 1170
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 039 007 035 035 015 023 052 073 014 051 069 0.06
Intersection Summary
Cycle Length: 150
Actuated Cycle Length: 150
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow
Natural Cycle: 90
Control Type: Actuated-Coordinated
m Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases: 2: UWAPO ROAD & PIILANI HIGHWAY
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Queues

3: NORTH KIHEI ROAD & PIILANI HIGHWAY 5/30/2014
O N
Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Configurations % 4 F R A LI ul
Volume (vph) 369 9 295 12 482 1244 10 1347 179
Lane Group Flow (vph) 201 210 321 97 524 1368 11 1464 195
Turn Type Split custom Prot Prot Perm
Protected Phases 8 8 7 5 2 1 6
Permitted Phases 58 6
Detector Phases 8 8 58 7 5 2 1 6 6
Minimum Initial (s) 7.0 7.0 5.0 5.0 20.0 5.0 20.0 20.0
Minimum Spilit (s) 22.0 22.0 11.0 225 26.0 9.0 33.0 330
Total Split (s) 31.0 31.0 60.0 16.0 29.0 94.0 9.0 740 740
Total Split (%) 20.7% 20.7% 40.0% 10.7% 19.3% 62.7% 6.0% 49.3% 49.3%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.5 3.0 4.5 4.5
All-Red Time (s) 2.0 2.0 2.0 15 15 1.0 15 15
Lead/Lag Lag Lag Lead Lead Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Min None C-Min C-Min
v/c Ratio 075 078 030 064 093 058 0.19 0.83 0.23
Control Delay 56.2 57.7 200 653 839 183 779 388 9.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 56.2 577 200 653 839 183 779 388 9.3
Queue Length 50th (ft) 195 205 97 68 280 234 11 670 37
Queue Length 95th (ff) 294 308 140 132 #372 535 34 785 88
Internal Link Dist (ft) 1420 460 2120 1468
Turn Bay Length (ft)
Base Capacity (vph) 303 304 1076 160 572 2340 59 1754 847
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 066 069 030 061 092 058 0.19 0.83 0.23

Intersection Summary

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 10 (7%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow

Natural Cycle: 100

Control Type: Actuated-Coordinated

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

Splits and Phases:  3: NORTH KIHEI ROAD & PIILANI HIGHWAY
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Queues

4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD 5/30/2014
— N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 ul LI © S 1 ul
Volume (vph) 485 557 141 446 318 178
Lane Group Flow (vph) 527 605 153 485 346 193
Turn Type Perm  Prot Perm
Protected Phases 2 1 6 3
Permitted Phases 2 3
Detector Phases 2 2 1 6 3 3
Minimum Initial (s) 4.0 4.0 5.0 4.0 4.0 4.0
Minimum Split (s) 30.5 305 90 215 215 215
Total Split (s) 71.0 71.0 40.0 111.0 39.0 39.0
Total Split (%) 47.3% 47.3% 26.7% 74.0% 26.0% 26.0%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0
All-Red Time (s) 15 15 1.0 15 15 15
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode C-Max C-Max None C-Max Max Max
v/c Ratio 050 053 070 0.19 043 0.37
Control Delay 23.1 44 93.0 1.8 51.0 8.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.1 44 93.0 1.8 51.0 8.0
Queue Length 50th (ftf) 298 24 156 16 150 0
Queue Length 95th (ftf) 467 112 m134 m16 200 66
Internal Link Dist (ft) 714 1420 691
Turn Bay Length (ft)
Base Capacity (vph) 1049 1131 425 2524 801 517
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 050 053 036 0.19 043 0.37

Intersection Summary

Cycle Length: 150
Actuated Cycle Length: 150

Offset: 30 (20%), Referenced to phase 2:EBT and 6:WBT, Start of Yellow

Natural Cycle: 65

Control Type: Actuated-Coordinated

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

Splits and Phases:  4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD
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Queues

5: KAONOULU STREET & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N M o (o o B s TR N of o I il
Volume (vph) 49 164 189 490 179 506 135 1430 468 470 1365 92
Lane Group Flow (vph) 52 173 199 516 188 533 142 1505 493 495 1437 97
Turn Type Prot pm+ov  Prot pm+ov  Prot pm+ov  Prot Perm
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2 6
Detector Phases 7 4 5 3 8 1 5 2 3 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 8.0 20.0 8.0 8.0 20.0 8.0 8.0 20.0 20.0
Total Split (s) 20.0 20.0 23.0 36.0 36.0 350 23.0 89.0 36.0 350 101.0 101.0
Total Split (%) 11.1% 11.1% 12.8% 20.0% 20.0% 19.4% 12.8% 49.4% 20.0% 19.4% 56.1% 56.1%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Llead Lag Lead Lead Lag Lead Lead Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Min None None C-Min C-Min
v/c Ratio 050 064 068 089 051 044 057 087 026 082 068 0.10
Control Delay 87.0 873 66.1 754 711 304 834 479 9.7 810 283 7.6
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 87.0 873 66.1 754 711 304 834 479 9.7 810 283 7.6
Queue Length 50th (ft) 61 106 193 322 224 205 85 851 103 291 606 18
Queue Length 95th (ftf) 111 150 278 #394 316 273 123 961 133 #368 761 51
Internal Link Dist (ft) 253 225 2017 2865
Turn Bay Length (ft)
Base Capacity (vph) 157 315 345 610 370 1223 362 1745 1947 628 2099 964
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 033 055 058 085 051 044 039 086 025 079 0.68 0.10
Intersection Summary
Cycle Length: 180
Actuated Cycle Length: 180
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases: 5: KAONOULU STREET & PIILANI HIGHWAY
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Queues

6: KAONOULU STREET & SOUTH KIHEI ROAD

5/30/2014

" .
Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations % ul 4 'l % 4
Volume (vph) 157 114 544 227 137 522
Lane Group Flow (vph) 171 124 591 247 149 567
Turn Type Perm Perm  Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Detector Phases 8 8 2 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0
Total Split (s) 20.0 20.0 31.0 310 9.0 40.0
Total Split (%) 33.3% 33.3% 51.7% 51.7% 15.0% 66.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None  Min Min None  Min
v/c Ratio 052 031 060 0.26 094 044
Control Delay 19.9 55 134 23 870 6.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 19.9 55 134 23 870 6.2
Queue Length 50th (ft) 42 0 125 0 42 67
Queue Length 95th (ft) 97 33 270 32 #157 169
Internal Link Dist (ft) 290 106 222
Turn Bay Length (ft)
Base Capacity (vph) 455 499 1054 1003 159 1343
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 0.38 025 056 025 094 042

Intersection Summary

Cycle Length: 60
Actuated Cycle Length: 61.7
Natural Cycle: 60

Control Type: Actuated-Uncoordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  6: KAONOULU STREET & SOUTH KIHEI ROAD

\.' al T as
s [ T |
¢ uls ( ald
Al = | 20z
Queues Piilani Promenade 2013

Phillip Rowell & Associates

2018 PM With Project With Mitigation



Queues

7: KULANIHAKOI STREET & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Volume (vph) 67 6 90 35 3 12 80 2056 27 11 1910 112
Lane Group Flow (vph) 0 80 98 0 41 13 87 2235 29 12 2076 122
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Detector Phases 4 4 4 8 8 8 5 2 2 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0 20.0
Total Split (s) 270 270 270 270 27.0 27.0 25.0 107.0 107.0 16.0 98.0 98.0
Total Split (%) 18.0% 18.0% 18.0% 18.0% 18.0% 18.0% 16.7% 71.3% 71.3% 10.7% 65.3% 65.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Llead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Min C-Min None C-Min C-Min
v/c Ratio 0.64 041 0.32 008 059 0.77 002 0.16 0.79 0.10
Control Delay 70.0 1238 63.9 25.0 623 9.0 3.1 698 164 3.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.0 128 63.9 25.0 623 9.0 3.1 698 164 3.0
Queue Length 50th (ft) 77 0 38 0 85 283 1 12 593 10
Queue Length 95th (ft) 131 56 77 22 mll3 682 m6 35 925 36
Internal Link Dist (ft) 212 261 1847 2017
Turn Bay Length (ft)
Base Capacity (vph) 205 326 209 254 248 2908 1304 142 2631 1197
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 0.39 0.30 0.20 005 035 0.77 0.02 0.08 0.79 0.10
Intersection Summary
Cycle Length: 150
Actuated Cycle Length: 150
Offset: 40 (27%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
m Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases:  7: KULANIHAKOI STREET & PIILANI HIGHWAY
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Queues
8. PIIKEA AVENUE & PIILANI HIGHWAY

5/30/2014

2y v bt/

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Volume (vph) 348 251 244 1686 1510 472
Lane Group Flow (vph) 378 273 265 1833 1641 513
Turn Type Perm  Prot Perm
Protected Phases 4 5 2 6

Permitted Phases 4 6
Detector Phases 4 4 5 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 80 20.0 200 20.0
Total Split (s) 39.0 39.0 36.0 111.0 75.0 75.0
Total Split (%) 26.0% 26.0% 24.0% 74.0% 50.0% 50.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None C-Max C-Max C-Max
v/c Ratio 095 050 085 0.72 0.89 0.53
Control Delay 84.1 10.6 69.8 144 30.8 8.4
Queue Delay 0.0 0.0 0.0 0.3 0.0 0.0
Total Delay 84.1 10.6 69.8 14.7 30.8 8.4

Queue Length 50th (ft) 364 18 253 514 668 57
Queue Length 95th (ft) #559 101 347 594 #984 189

Internal Link Dist (ft) 745 1063 1739

Turn Bay Length (ft)

Base Capacity (vph) 413 560 378 2551 1836 964
Starvation Cap Reductn 0 0 0 233 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 092 049 070 0.79 0.89 0.53

Intersection Summary

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

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

Splits and Phases:  8: PIIKEA AVENUE & PIILANI HIGHWAY
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Queues

12: KAONOULU STREET & DRIVE A 5/30/2014
N

Lane Group EBL EBT EBR WBT NBL NBT SBT SBR 23
Lane Configurations LL I ol o S 1 Ts iy ul
Volume (vph) 376 130 287 390 390 37 60 171
Lane Group Flow (vph) 409 141 312 424 424 40 65 186
Turn Type Prot pt+ov Prot Perm
Protected Phases 7 4 45 8 5 2 6 3
Permitted Phases 6
Detector Phases 7 4 45 8 5 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 80 20.0 200 20.0 8.0
Total Split (s) 23.0 37.0 60.0 23.0 23.0 440 210 210 9.0
Total Split (%) 25.6% 41.1% 66.7% 25.6% 25.6% 48.9% 23.3% 23.3% 10%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None C-Max C-Max C-Max None
v/c Ratio 061 0.10 0.27 070 059 0.04 0.14 0.35
Control Delay 422 195 22 379 349 135 31.2 7.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 422 195 22 379 349 135 31.2 7.2
Queue Length 50th (ftf) 199 48 13 120 107 12 31 0
Queue Length 95th (ftf) 247 m65 m84 163 160 31 67 54
Internal Link Dist (ft) 146 432 103 80
Turn Bay Length (ft)
Base Capacity (vph) 725 1492 1174 747 759 929 453 526
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 056 0.09 0.27 057 056 004 014 0.35
Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 8 (9%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
m Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases: 12: KAONOULU STREET & DRIVE A

T a2 ( ol %™ md
a4 3 | 9z | Tz
%ﬁ @5 l ok } @l - fuls]
23z | M= | 23 | 2z
Queues Piilani Promenade 2013

Phillip Rowell & Associates

2018 PM With Project With Mitigation



HCM Unsignalized Intersection Capacity Analysis

9: KAONOULU STREET & KENOLIO ROAD 5/30/2014
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts b Ts % Ts % Ts

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 37 274 16 39 267 98 9 8 34 120 10 14

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (vph) 40 298 17 42 290 107 10 9 37 130 11 15

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 333

pX, platoon unblocked  0.92 0.92 0.92 092 0.92 0.92

vC, conflicting volume 397 315 783 868 307 848 824 343

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 343 315 763 857 307 834 808 285

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3

pO queue free % 96 97 96 97 95 44 96 98

cM capacity (veh/h) 1117 1245 265 252 733 231 269 692

Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SB1 SB2

Volume Total 40 315 42 397 10 46 130 26

Volume Left 40 0 42 0 10 0 130 0

Volume Right 0 17 0 107 0 37 0 15

cSH 1117 1700 1245 1700 265 538 231 418

Volume to Capacity 0.04 019 0.03 023 0.04 008 056 0.06

Queue Length 95th (ft) 3 0 3 0 3 7 78 5

Control Delay (s) 8.3 0.0 8.0 0.0 19.1 123 39.0 14.2

Lane LOS A A C B E B

Approach Delay (s) 0.9 0.8 135 34.8

Approach LOS B D

Intersection Summary

Average Delay 6.8

Intersection Capacity Utilization 46.7% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
Phillip Rowell & Associates

Piilani Promenade 2013

2018 PM With Project



HCM Unsignalized Intersection Capacity Analysis

10: KAONOULU STREET & ALULIKE STREET 5/30/2014
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Right Turn Channelized

Volume (veh/h) 82 319 16 2 287 6 2 1 3 3 1 58

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (vph) 89 347 17 2 312 7 2 1 3 3 1 63

Approach Volume (veh/h) 453 321 7 67

Crossing Volume (veh/h) 7 92 439 316

High Capacity (veh/h) 1378 1288 980 1080

High v/c (veh/h) 0.33 0.25 0.01 0.06

Low Capacity (veh/h) 1155 1074 796 886

Low v/c (veh/h) 0.39 0.30 0.01 0.08

Intersection Summary

Maximum v/c High 0.33

Maximum v/c Low 0.39

Intersection Capacity Utilization 35.0% ICU Level of Service A

HCM Unsignalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade 2013
2018 PM With Project



HCM Unsignalized Intersection Capacity Analysis

13: KAONOULU STREET & DRIVE B SOUTH 5/30/2014
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations +4 ul +4 ul

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 791 311 0 1177 0 0

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 860 338 0 1279 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 305 296

pX, platoon unblocked 0.98 0.91 0.98

vC, conflicting volume 1198 1499 430

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1185 1394 404

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 100

cM capacity (veh/h) 576 120 586

Direction, Lane # EB1 EB2 EB3 WB1 WB2 NB1

Volume Total 430 430 338 640 640 0

Volume Left 0 0 0 0 0 0

Volume Right 0 0 338 0 0 0

cSH 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.25 0.25 0.20 0.38 0.38 0.00

Queue Length 95th (ft) 0 0 0 0 0 0

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 35.9% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade 2013
2018 PM With Project



HCM Unsignalized Intersection Capacity Analysis

14: KAONOULU STREET & DRIVE B NORTH 5/30/2014
A AN S

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations +4 44 'l ul

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 0 791 950 0 0 227

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 0 860 1033 0 0 247

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 375 226

pX, platoon unblocked  0.89 0.90 0.89

vC, conflicting volume 1033 1462 516

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 918 1375 340

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 58

cM capacity (veh/h) 661 123 586

Direction, Lane # EB1 EB2 WB1 WB2 WB3 SB1

Volume Total 430 430 516 516 0 247

Volume Left 0 0 0 0 0 0

Volume Right 0 0 0 0 0 247

cSH 1700 1700 1700 1700 1700 586

Volume to Capacity 0.25 025 030 030 0.00 042

Queue Length 95th (ft) 0 0 0 0 0 52

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 155

Lane LOS C

Approach Delay (s) 0.0 0.0 155

Approach LOS C

Intersection Summary

Average Delay 1.8

Intersection Capacity Utilization 47.0% ICU Level of Service A

Analysis Period (min)

15

HCM Unsignalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade 2013
2018 PM With Project



HCM Unsignalized Intersection Capacity Analysis

15: KAONOULU STREET & DRIVE C 5/30/2014
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4 ul LI L

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 20 109 0 40 350 0

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 22 118 0 43 380 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 512

pX, platoon unblocked

vC, conflicting volume 140 43 22

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 140 43 22

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 60 100

cM capacity (veh/h) 1441 962 1050

Direction, Lane # EB1 EB2 WB1 WB2 WB3 NB1

Volume Total 22 118 0 22 22 380

Volume Left 0 0 0 0 0 380

Volume Right 0 118 0 0 0 0

cSH 1700 1700 1700 1700 1700 962

Volume to Capacity 0.01 0.07 0.00 0.01 0.01 040

Queue Length 95th (ft) 0 0 0 0 0 48

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 11.2

Lane LOS B

Approach Delay (s) 0.0 0.0 11.2

Approach LOS B

Intersection Summary

Average Delay 7.5

Intersection Capacity Utilization 29.4% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
Phillip Rowell & Associates

Piilani Promenade 2013
2018 PM With Project



HCM Unsignalized Intersection Capacity Analysis

16: KAONOULU STREET & DRIVE D 5/30/2014
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations ul 4 %

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 0 20 0 0 40 0

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 0 22 0 0 43 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 712

pX, platoon unblocked

vC, conflicting volume 22 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 22 0 0

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 96 100

cM capacity (veh/h) 1594 1023 1085

Direction, Lane # EB1 WB1 NB1

Volume Total 22 0 43

Volume Left 0 0 43

Volume Right 22 0 0

cSH 1700 1700 1023

Volume to Capacity 0.01 0.00 0.04

Queue Length 95th (ft) 0 0 3

Control Delay (s) 0.0 0.0 8.7

Lane LOS A

Approach Delay (s) 0.0 0.0 8.7

Approach LOS A

Intersection Summary

Average Delay 5.8

Intersection Capacity Utilization 6.7% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
Phillip Rowell & Associates

Piilani Promenade 2013
2018 PM With Project



HCM Signalized Intersection Capacity Analysis

1. OHUKAI STREET & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % iy ul b iy ul LI F " +4 ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 095 100 095 095 100 1.00 095 100 0.97 095 1.00
Frt 100 100 085 100 100 085 100 100 0.85 1.00 1.00 0.85
FIt Protected 095 097 100 095 098 100 095 1.00 100 095 1.00 1.00
Satd. Flow (prot) 1681 1718 1583 1681 1740 1583 1770 3539 1583 3433 3539 1583
FIt Permitted 095 097 100 095 098 100 095 1.00 100 0.95 1.00 1.00
Satd. Flow (perm) 1681 1718 1583 1681 1740 1583 1770 3539 1583 3433 3539 1583
Volume (vph) 177 45 191 121 62 37 86 1297 150 95 1412 105
Peak-hour factor, PHF  0.92 0.92 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 192 49 208 132 67 40 93 1410 163 103 1535 114
RTOR Reduction (vph) 0 0 129 0 0 37 0 0 77 0 0 52
Lane Group Flow (vph) 117 124 79 97 102 3 93 1410 86 103 1535 62
Turn Type Split Perm  Split Perm  Prot Perm  Prot Perm
Protected Phases 8 8 7 7 5 2 1 6
Permitted Phases 8 7 2 6
Actuated Green, G (s) 10.3 10.3 10.3 5.2 5.2 5.2 45 445 445 6.0 46.0 46.0
Effective Green, g (s) 11.3 11.3 113 6.2 6.2 6.2 55 455 455 7.0 470 47.0
Actuated g/C Ratio 0.13 0.13 0.13 0.07 0.07 007 0.06 053 053 0.08 055 0.55
Clearance 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
Vehicle Extension (s) 3.5 3.5 3.5 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0 5.0
Lane Grp Cap (vph) 221 226 208 121 125 114 113 1872 838 279 1934 865
v/s Ratio Prot 0.07 0.07 0.06 ¢0.06 c0.05 0.40 0.03 ¢c0.43
v/s Ratio Perm 0.13 0.03 0.10 0.07
v/c Ratio 053 055 038 080 082 003 082 075 010 0.37 0.79 0.07
Uniform Delay, d1 349 350 342 393 393 371 398 159 101 374 156 9.2
Progression Factor 100 100 100 100 100 1.00 1.00 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.6 3.0 14 305 320 0.1 348 2.1 0.1 0.3 2.7 0.1
Delay (s) 375 380 355 698 714 372 746 180 102 37.7 183 9.3
Level of Service D D D E E D E B B D B A
Approach Delay (s) 36.7 65.0 20.4 18.9
Approach LOS D E C B
Intersection Summary
HCM Average Control Delay 24.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 86.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 66.5% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis
Phillip Rowell & Associates

Piilani Promenade TIAR 2013
2018 Saturday Peak Hour With Project



HCM Signalized Intersection Capacity Analysis

2: UWAPO ROAD & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 100 100 100 100 100 100 0.95 100 100 0.95 1.00
Frt 1.00 100 08 100 100 085 100 100 0.85 1.00 1.00 0.85
Flt Protected 095 100 100 095 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 073 100 100 075 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (perm) 1359 1863 1583 1394 1863 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 60 13 110 96 39 51 73 1331 108 68 1596 49
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 65 14 120 104 42 55 79 1447 117 74 1735 53
RTOR Reduction (vph) 0 0 104 0 0 47 0 0 41 0 0 19
Lane Group Flow (vph) 65 14 16 104 42 8 79 1447 76 74 1735 34
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 8 8 8 2 6
Actuated Green, G (s) 11.3 11.3 11.3 113 11.3 11.3 6.2 57.7 57.7 6.1 576 57.6
Effective Green, g (s) 123 123 123 123 123 123 7.2 587 587 71 586 58.6
Actuated g/C Ratio 0.14 0.14 014 014 014 0.14 008 065 065 0.08 0.65 0.65
Clearance 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
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 2.0 5.0 5.0 2.0 5.0 5.0
Lane Grp Cap (vph) 186 254 216 190 254 216 141 2306 1031 139 2302 1030
v/s Ratio Prot 0.01 0.02 c0.04 041 0.04 c0.49
v/s Ratio Perm 0.05 0.08 0.07 0.03 0.07 0.03
v/c Ratio 035 0.06 008 055 0.17 003 056 063 0.07 053 0.75 0.03
Uniform Delay, d1 353 338 339 363 344 337 399 9.3 57 399 108 5.6
Progression Factor 1.00 100 100 100 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 1.6 0.1 0.2 4.0 0.4 0.1 3.0 0.8 0.1 2.0 1.7 0.0
Delay (s) 36.8 34.0 341 403 348 338 429 100 58 419 125 5.7
Level of Service D C C D C C D B A D B A
Approach Delay (s) 35.0 37.4 11.3 135
Approach LOS D D B B
Intersection Summary
HCM Average Control Delay 14.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 90.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization 70.3% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade TIAR 2013
2018 Saturday Peak Hour With Project



HCM Signalized Intersection Capacity Analysis

3: NORTH KIHEI ROAD & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 s L L T 5 LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 095 0.88 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.91 1.00 1.00 1.00 1.00 0.85
FIt Protected 095 095 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1681 2787 1667 3433 3537 1770 3539 1583
FIt Permitted 095 095 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1681 2787 1667 3433 3537 1770 3539 1583
Volume (vph) 186 0 436 1 0 2 179 1065 4 6 1251 157
Peak-hour factor, PHF  0.92 0.92 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 202 0 474 1 0 2 195 1158 4 7 1360 171
RTOR Reduction (vph) 0 0 181 0 2 0 0 0 0 0 0 83
Lane Group Flow (vph) 101 101 293 0 1 0 195 1162 0 7 1360 88
Turn Type Split custom  Split Prot Prot Perm
Protected Phases 8 8 7 7 5 2 1 6
Permitted Phases 58 6
Actuated Green, G (s) 7.1 7.1 239 0.8 10.8 49.1 0.8 39.1 39.1
Effective Green, g (s) 9.1 9.1 239 2.8 10.8 511 0.8 41.1 411
Actuated g/C Ratio 0.11 0.11 0.30 0.04 0.14 0.64 0.01 052 052
Clearance Time (s) 6.0 6.0 6.0 4.0 6.0 4.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 2.0 4.5 2.0 4.5 4.5
Lane Grp Cap (vph) 192 192 835 58 465 2265 18 1823 815
v/s Ratio Prot 0.06 0.06 c0.00 0.06 0.33 0.00 ¢0.38
v/s Ratio Perm 0.17 0.11
v/c Ratio 0.53 053 0.35 0.02 0.42 0.1 039 075 0.11
Uniform Delay, d1 33.3 333 219 37.2 31.6 7.7 39.3 15.2 9.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.6 2.6 0.1 0.1 0.2 0.3 5.0 1.9 0.1
Delay (s) 359 359 220 37.3 31.8 8.0 443 17.2 10.0
Level of Service D D C D C A D B B
Approach Delay (s) 26.1 37.3 11.4 16.5
Approach LOS C D B B
Intersection Summary
HCM Average Control Delay 16.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 79.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 64.7% ICU Level of Service C
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD 5/30/2014
— N ¥ TN 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 4 ul LI © S 1 ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 100 0.95 1.00
Satd. Flow (prot) 1863 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 100 0.95 1.00
Satd. Flow (perm) 1863 1583 1770 3539 3433 1583
Volume (vph) 396 443 129 389 347 141
Peak-hour factor, PHF 092 092 092 092 092 0.92
Adj. Flow (vph) 430 482 140 423 377 153
RTOR Reduction (vph) 0 272 0 0 0 0
Lane Group Flow (vph) 430 210 140 423 377 153
Turn Type Perm  Prot custom
Protected Phases 2 1 6 3
Permitted Phases 2 123
Actuated Green, G (s) 25.3 25.3 95 388 116 614
Effective Green, g (s) 26.8 26.8 95 403 131 614
Actuated g/C Ratio 044 044 015 066 0.21 1.00
Clearance Time (s) 5.5 5.5 4.0 5.5 5.5
Vehicle Extension (s) 5.0 5.0 2.0 5.0 2.0
Lane Grp Cap (vph) 813 691 274 2323 732 1583
v/s Ratio Prot 0.23 c0.08 0.12 c0.11
v/s Ratio Perm 0.30 0.10
v/c Ratio 053 030 051 018 0.52 0.10
Uniform Delay, d1 12.7 112 2338 41 213 0.0
Progression Factor 100 100 100 100 1.00 1.00
Incremental Delay, d2 1.2 0.5 0.7 0.1 0.3 0.0
Delay (s) 139 118 245 42 216 0.0
Level of Service B B C A C A
Approach Delay (s) 12.8 9.2 154
Approach LOS B A B
Intersection Summary
HCM Average Control Delay 125 HCM Level of Service B
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 61.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 47.9% ICU Level of Service A
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

5: KAONOULU STREET & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N M o + " MW M il
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 095 100 097 100 0.88 100 095 0.88 097 095 1.00
Frt 1.00 100 08 100 100 085 100 100 0.85 1.00 1.00 0.85
Flt Protected 095 100 100 095 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 3433 1863 2787 1770 3539 2787 3433 3539 1583
Flt Permitted 095 100 100 095 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 3433 1863 2787 1770 3539 2787 3433 3539 1583
Volume (vph) 74 226 170 619 204 601 129 810 634 673 924 117
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 80 246 185 673 222 653 140 880 689 732 1004 127
RTOR Reduction (vph) 0 0 21 0 0 164 0 0 28 0 0 77
Lane Group Flow (vph) 80 246 164 673 222 489 140 880 661 732 1004 50
Turn Type Prot pm+ov  Prot pm+ov  Prot pm+ov  Prot Perm
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 80 105 20.1 19.0 215 425 96 239 429 210 353 353
Effective Green, g (s) 80 105 20.1 19.0 215 425 96 239 429 210 353 353
Actuated g/C Ratio 009 0.12 022 021 024 047 011 0.26 047 023 0.39 0.39
Clearance Time (s) 4.0 4.0 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 3.0 3.0
Lane Grp Cap (vph) 157 411 422 722 443 1434 188 936 1446 797 1382 618
v/s Ratio Prot 0.05 0.07 0.05 c0.20 0.12 c0.11 0.08 c0.25 0.10 c0.21 0.28
v/s Ratio Perm 0.07 0.13 0.15 0.08
v/c Ratio 051 060 039 093 050 034 074 094 046 092 0.73 0.08
Uniform Delay, d1 393 379 299 351 298 151 392 326 159 339 234 173
Progression Factor 1.00 100 100 100 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 2.6 2.3 0.6 18.8 0.9 0.1 148 16.8 0.2 154 1.9 0.1
Delay (s) 419 403 305 539 307 153 540 494 162 492 254 174
Level of Service D D C D C B D D B D C B
Approach Delay (s) 37.0 34.3 36.4 34.2
Approach LOS D C D C
Intersection Summary
HCM Average Control Delay 35.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 90.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

6: KAONOULU STREET & SOUTH KIHEI ROAD 5/30/2014
v St o2
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations % ul 4 'l % 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 100 0.85 1.00 1.00
Flt Protected 095 100 1.00 1.00 095 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 095 100 1.00 1.00 0.36 1.00
Satd. Flow (perm) 1770 1583 1863 1583 676 1863
Volume (vph) 200 116 536 224 145 455
Peak-hour factor, PHF 092 092 092 092 092 0.92
Adj. Flow (vph) 217 126 583 243 158 495
RTOR Reduction (vph) 0 97 0 102 0 0
Lane Group Flow (vph) 217 29 583 141 158 495
Turn Type Perm Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 2 6
Actuated Green, G (s) 9.7 9.7 243 243 243 243
Effective Green, g (s) 9.7 9.7 243 243 243 243
Actuated g/C Ratio 0.23 0.23 058 058 0.58 0.58
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) 409 366 1078 916 391 1078
v/s Ratio Prot c0.12 c0.31 0.27
v/s Ratio Perm 0.08 0.15 0.23
v/c Ratio 053 0.08 054 0.15 040 0.46
Uniform Delay, d1 142 127 5.4 4.1 4.9 5.1
Progression Factor 100 100 100 100 1.00 1.00
Incremental Delay, d2 1.3 0.1 0.6 0.1 0.7 0.3
Delay (s) 155 127 6.0 4.2 5.6 5.4
Level of Service B B A A A A
Approach Delay (s) 145 5.5 5.4
Approach LOS B A A
Intersection Summary
HCM Average Control Delay 7.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 42.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 57.3% ICU Level of Service B
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

7: KULANIHAKOI STREET & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 095 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 095 1.00 095 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3539 1583
Flt Permitted 0.76 1.00 095 1.00 1.00 1.00
Satd. Flow (perm) 1410 1583 1770 3539 3539 1583
Volume (vph) 87 0 81 0 0 0 35 1583 0 0 1504 105
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 95 0 88 0 0 0 38 1721 0 0 1635 114
RTOR Reduction (vph) 0 0 78 0 0 0 0 0 0 0 0 35
Lane Group Flow (vph) 0 95 10 0 0 0 38 1721 0 0 1635 79
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 10.3 10.3 43 68.8 60.5 60.5
Effective Green, g (s) 10.3 10.3 43 68.8 60.5 60.5
Actuated g/C Ratio 0.12 0.12 0.05 0.79 0.69 0.69
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) 167 187 87 2795 2458 1100
v/s Ratio Prot 0.02 c0.49 c0.46
v/s Ratio Perm c0.07 0.06 0.07
v/c Ratio 0.57 0.06 0.44 0.62 0.67 0.07
Uniform Delay, d1 36.3 34.1 40.2 3.7 7.6 4.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.4 0.1 35 0.4 0.7 0.0
Delay (s) 40.7 34.2 43.7 4.2 8.2 4.3
Level of Service D C D A A A
Approach Delay (s) 37.6 0.0 5.0 8.0
Approach LOS D A A A
Intersection Summary
HCM Average Control Delay 8.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 87.1 Sum of lost time (s) 12.0
Intersection Capacity Utilization 55.2% ICU Level of Service B
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

8: PIIKEA AVENUE & PIILANI HIGHWAY 5/30/2014
2 T N I T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 095 100 095 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3539 1583
Flt Permitted 095 100 095 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 3539 1583
Volume (vph) 418 255 214 1303 1258 472
Peak-hour factor, PHF 092 092 092 092 092 0.92
Adj. Flow (vph) 454 277 233 1416 1367 513
RTOR Reduction (vph) 0 197 0 0 0 291
Lane Group Flow (vph) 454 80 233 1416 1367 222
Turn Type Perm  Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G(s) 26.0 26.0 13.0 56.0 39.0 39.0
Effective Green, g (s) 260 26.0 13.0 56.0 39.0 39.0
Actuated g/C Ratio 029 029 0.14 062 043 043
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 511 457 256 2202 1534 686
v/s Ratio Prot c0.26 c0.13 0.40 ¢0.39
v/s Ratio Perm 0.17 0.32
v/c Ratio 089 0.18 091 064 089 0.32
Uniform Delay, d1 306 240 379 10.7 235 16.8
Progression Factor 100 100 100 100 1.00 1.00
Incremental Delay, d2  20.0 08 37.1 15 8.2 1.3
Delay (s) 50.7 248 751 122 31.8 181
Level of Service D C E B C B
Approach Delay (s) 40.9 21.1 28.0
Approach LOS D C C
Intersection Summary
HCM Average Control Delay 27.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 79.8% ICU Level of Service D
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

12: UPCOUNTRY HIGHWAY & DRIVE A 5/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LL I ul LI 5 N Ts iy ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097 095 1.00 0.95 0.97 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 095 1.00 1.00 1.00 095 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 3539 3433 1863 1863 1583
Flt Permitted 095 1.00 1.00 1.00 095 1.00 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 3539 3433 1863 1863 1583
Volume (vph) 414 199 442 0 518 0 518 60 0 0 55 170
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 450 216 480 0 563 0 563 65 0 0 60 185
RTOR Reduction (vph) 0 0 278 0 0 0 0 0 0 0 0 141
Lane Group Flow (vph) 450 216 202 0 563 0 563 65 0 0 60 44
Turn Type Prot Prot  Prot Prot Prot Perm
Protected Phases 7 4 4 3 8 5 2 1 6
Permitted Phases 6
Actuated Green, G (s) 156 379 379 18.3 188 441 21.3 213
Effective Green, g (s) 156 379 379 18.3 188 441 21.3 213
Actuated g/C Ratio 0.17 042 042 0.20 0.21 0.49 0.24 0.24
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) 595 1490 667 720 717 913 441 375
v/s Ratio Prot 0.13 0.06 ¢0.30 0.16 c0.16 0.03 0.03
v/s Ratio Perm 0.12
v/c Ratio 0.76 0.14 0.30 0.78 0.79 0.07 0.14 0.12
Uniform Delay, d1 354 16.1 17.3 34.0 33.7 121 27.1 27.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.5 0.0 0.3 5.5 5.7 0.2 0.6 0.6
Delay (s) 408 16.1 175 39.5 39.3 123 27.7 27.6
Level of Service D B B D D B C C
Approach Delay (s) 26.4 39.5 36.5 27.6
Approach LOS C D D C
Intersection Summary
HCM Average Control Delay 31.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 57.6% ICU Level of Service B
Analysis Period (min) 15
¢ Critical Lane Group
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Queues

1. OHUKAI STREET & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % iy ul b iy ul LI F " +4 ul
Volume (vph) 177 45 191 121 62 37 86 1297 150 95 1412 105
Lane Group Flow (vph) 117 124 208 97 102 40 93 1410 163 103 1535 114
Turn Type Split Perm  Split Perm  Prot Perm  Prot Perm
Protected Phases 8 8 7 7 5 2 1 6
Permitted Phases 8 7 2 6
Detector Phases 8 8 8 7 7 7 5 2 2 1 6 6
Minimum Initial (s) 10.0 10.0 10.0 5.0 5.0 5.0 50 20.0 20.0 8.0 20.0 20.0
Minimum Spilit (s) 150 150 15.0 100 100 10.0 10.0 250 250 13.0 250 25.0
Total Split (s) 150 150 15.0 120 120 120 11.0 50.0 50.0 13.0 52.0 520
Total Split (%) 16.7% 16.7% 16.7% 13.3% 13.3% 13.3% 12.2% 55.6% 55.6% 14.4% 57.8% 57.8%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lag Lag Lead Lead Lead Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None  Min Min None  Min Min
v/c Ratio 052 053 061 064 065 022 066 073 017 029 0.77 0.12
Control Delay 46.0 46.4 213 580 57.8 158 615 19.0 25 396 19.0 25
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 46.0 464 213 580 57.8 158 615 19.0 25 396 19.0 25
Queue Length 50th (ft) 67 71 32 56 60 0 53 325 0 28 356 0
Queue Length 95th (ft) #127 #140 103 #131 #136 30 #126 415 29 53 455 24
Internal Link Dist (ft) 459 456 2865 2675
Turn Bay Length (ft)
Base Capacity (vph) 227 232 342 157 163 185 146 1948 945 361 2017 951
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 052 053 061 062 063 022 064 072 017 029 0.76 0.12
Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 83.7
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases: 1. OHUKAI STREET & PIILANI HIGHWAY
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Queues
2. UWAPO ROAD & PIILANI HIGHWAY

5/30/2014

e T 2R

[ B 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul LI ul LI ul
Volume (vph) 60 13 110 96 39 51 73 1331 108 68 1596 49
Lane Group Flow (vph) 65 14 120 104 42 55 79 1447 117 74 1735 53
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 8 5 1 6
Permitted Phases 8 8 8 8 2 6
Detector Phases 8 8 8 8 8 8 5 2 1 6 6
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 50 20.0 20.0 50 20.0 20.0
Minimum Split (s) 100 100 100 1100 1100 100 100 270 270 100 270 270
Total Split (s) 180 180 180 180 180 180 130 590 59.0 130 59.0 59.0
Total Split (%) 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 14.4% 65.6% 65.6% 14.4% 65.6% 65.6%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Llead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None  Min Min None  Min Min
v/c Ratio 035 005 037 054 016 021 049 062 011 047 0.75 0.05
Control Delay 38.4 33.0 98 427 344 115 469 115 1.7 459 142 2.2
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 38.4 33.0 98 427 344 115 469 115 1.7 459 142 2.2
Queue Length 50th (ft) 33 7 0 55 21 0 43 258 0 40 360 0
Queue Length 95th (ft) 72 24 47 106 50 32 88 331 19 84 461 13
Internal Link Dist (ft) 530 620 2675 2120
Turn Bay Length (ft)
Base Capacity (vph) 210 288 346 215 288 291 174 2329 1082 174 2327 1059
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 031 005 035 048 0.15 019 045 062 011 043 0.75 0.05
Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 89
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Splits and Phases: 2: UWAPO ROAD & PIILANI HIGHWAY
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Queues

3: NORTH KIHEI ROAD & PIILANI HIGHWAY 5/30/2014
O N
Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Configurations % 4 F R A LI ul
Volume (vph) 186 0 436 0 179 1065 6 1251 157
Lane Group Flow (vph) 101 101 474 3 195 1162 7 1360 171
Turn Type Split custom Prot Prot Perm
Protected Phases 8 8 7 5 2 1 6
Permitted Phases 58 6
Detector Phases 8 8 58 7 5 2 1 6 6
Minimum Initial (s) 7.0 7.0 5.0 10.0 20.0 5.0 20.0 20.0
Minimum Spilit (s) 13.0 13.0 11.0 26.0 26.0 9.0 26.0 26.0
Total Split (s) 13.0 130 39.0 11.0 26.0 57.0 9.0 40.0 40.0
Total Split (%) 14.4% 14.4% 43.3% 12.2% 28.9% 63.3% 10.0% 44.4% 44.4%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.5 3.0 4.5 4.5
All-Red Time (s) 2.0 2.0 2.0 1.0 15 1.0 15 15
Lead/Lag Lag Lag Lead Lead Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None Min None  Min Min
v/c Ratio 0.47 047 043 0.02 038 046 0.06 0.73 0.19
Control Delay 39.7 397 9.6 293 29.2 6.1 385 16.6 25
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.7 39.7 9.6 293 29.2 6.1 385 16.6 25
Queue Length 50th (ft) 41 41 35 0 37 70 3 202 0
Queue Length 95th (ft) #127 #127 100 9 84 252 18 415 31
Internal Link Dist (ft) 1420 460 2120 1468
Turn Bay Length (ft)
Base Capacity (vph) 214 214 1336 148 920 2559 113 1865 915
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 047 047 035 0.02 021 045 0.06 0.73 0.19

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 71.6

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

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

Splits and Phases:  3: NORTH KIHEI ROAD & PIILANI HIGHWAY

\.' al T @ ‘;f ar 'A fula]
9: | 57s [ M= hE: T |
‘\ ah ‘l o]
26 s [ Naos [ W
Queues Piilani Promenade TIAR 2013

Phillip Rowell & Associates 2018 Saturday Peak Hour With Project



Queues

4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD 5/30/2014
— N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 ul LI © S 1 ul
Volume (vph) 396 443 129 389 347 141
Lane Group Flow (vph) 430 482 140 423 377 153
Turn Type Perm  Prot custom
Protected Phases 2 1 6 3
Permitted Phases 2 123
Detector Phases 2 2 1 6 3 123
Minimum Initial (s) 10.0 10.0 50 10.0 7.0
Minimum Split (s) 30.5 305 9.0 155 125
Total Split (s) 40.1 40.1 240 641 259 90.0
Total Split (%) 44.6% 44.6% 26.7% 71.2% 28.8%100.0%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0
All-Red Time (s) 15 15 1.0 15 15
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode Min Min Min Min Min
v/c Ratio 054 051 052 018 052 0.10
Control Delay 15.8 3.1 296 45 25.0 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.8 3.1 296 45 25.0 0.1

Queue Length 50th (ft) 109 0 51 26 68 0
Queue Length 95th (ft) 246 53 120 54 128 0

Internal Link Dist (ft) 714 1420 691

Turn Bay Length (ft)

Base Capacity (vph) 955 1047 504 2618 1097 1583
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 045 046 028 0.16 0.34 0.10

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 62.3

Natural Cycle: 55

Control Type: Actuated-Uncoordinated

Splits and Phases:  4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD
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Queues

5: KAONOULU STREET & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N M o + " M W M i"r
Volume (vph) 74 226 170 619 204 601 129 810 634 673 924 117
Lane Group Flow (vph) 80 246 185 673 222 653 140 880 689 732 1004 127
Turn Type Prot pm+ov  Prot pm+ov  Prot pm+ov  Prot Perm
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2 6
Detector Phases 7 4 5 3 8 1 5 2 3 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 8.0 20.0 8.0 8.0 20.0 8.0 8.0 20.0 20.0
Total Split (s) 16,0 140 140 230 210 250 140 280 230 250 39.0 390
Total Split (%) 17.8% 15.6% 15.6% 25.6% 23.3% 27.8% 15.6% 31.1% 25.6% 27.8% 43.3% 43.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Llead Lag Lead Lead Lag Lead Lead Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Min None None  Min Min
v/c Ratio 045 065 043 092 050 041 074 093 046 091 o0.72 0.18
Control Delay 418 459 270 550 358 81 597 495 136 505 26.7 4.1
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 418 459 270 550 358 81 597 495 136 505 26.7 4.1
Queue Length 50th (ft) 43 71 73 194 113 60 78 256 121 209 251 0
Queue Length 95th (ft) 86 111 135 #300 193 111 #166 #376 170 #314 325 34
Internal Link Dist (ft) 253 225 2017 2865
Turn Bay Length (ft)
Base Capacity (vph) 226 394 422 729 447 1596 197 948 1485 805 1395 701
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 035 062 044 092 050 041 071 093 046 091 o0.72 0.18
Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 89.5
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases: 5: KAONOULU STREET & PIILANI HIGHWAY
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Queues

6: KAONOULU STREET & SOUTH KIHEI ROAD 5/30/2014
S
Lane Group WBL NBT NBR SBL SBT
Lane Configurations % 4 'l % 4
Volume (vph) 200 536 224 145 455
Lane Group Flow (vph) 217 583 243 158 495
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 2 6
Detector Phases 8 2 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Spilit (s) 20.0 20.0 20.0 20.0 20.0
Total Split (s) 20.0 25,0 25.0 25.0 25.0
Total Split (%) 44.4% 44.4% 55.6% 55.6% 55.6% 55.6%
Yellow Time (s) 35 3.5 35 3.5 35
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None Min Min Min Min
v/c Ratio 0.49 0.53 0.23 050 0.45
Control Delay 12.6 8.8 1.8 16.1 7.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 12.6 8.8 1.8 16.1 7.9

Queue Length 50th (ft) 32
Queue Length 95th (ft) 80

Internal Link Dist (ft) 290
Turn Bay Length (ft)

Base Capacity (vph) 609
Starvation Cap Reductn 0
Spillback Cap Reductn 0
Storage Cap Reductn 0
Reduced v/c Ratio 0.36

Intersection Summary

67 0 18 53
186 25 #103 148
106 222

1160 1077 332 1160
0 0 0 0

0 0 0 0

0 0 0 0
050 0.23 048 0.43

Cycle Length: 45
Actuated Cycle Length: 41.9
Natural Cycle: 50

Control Type: Actuated-Uncoordinated

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

Splits and Phases:  6: KAONOULU STREET & SOUTH KIHEI ROAD
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Queues

7: KULANIHAKOI STREET & PIILANI HIGHWAY 5/30/2014
O T N I

Lane Group EBL EBT EBR NBL NBT SBT SBR gl 28

Lane Configurations iy ul LT © S ul

Volume (vph) 87 0 81 35 1583 1504 105

Lane Group Flow (vph) 0 95 88 38 1721 1635 114

Turn Type Perm Perm  Prot Perm

Protected Phases 4 5 2 6 1 8

Permitted Phases 4 4 6

Detector Phases 4 4 4 5 2 6 6

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 20.0 20.0 20.0 80 20.0 20.0 20.0 8.0 20.0

Total Split (s) 21.0 21.0 21.0 11.0 60.0 58.0 58.0 9.0 21.0

Total Split (%) 23.3% 23.3% 23.3% 12.2% 66.7% 64.4% 64.4% 10% 23%

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Lead/Lag lead Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Recall Mode None None None None  Min Min Min None None

v/c Ratio 052 031 028 061 065 0.10

Control Delay 33.9 9.1 40.7 55 10.2 1.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 33.9 9.1 40.7 55 10.2 1.7

Queue Length 50th (ft) 42 0 17 151 258 0

Queue Length 95th (ft) 94 39 51 284 413 19

Internal Link Dist (ft) 212 1953 2017

Turn Bay Length (ft)

Base Capacity (vph) 271 376 145 2850 2590 1189

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 035 023 0.26 060 0.63 0.10

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 85.4

Natural Cycle: 65

Control Type: Actuated-Uncoordinated

Splits and Phases:  7: KULANIHAKOI STREET & PIILANI HIGHWAY
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Queues

8: PIIKEA AVENUE & PIILANI HIGHWAY 5/30/2014
2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Volume (vph) 418 255 214 1303 1258 472
Lane Group Flow (vph) 454 277 233 1416 1367 513
Turn Type Perm  Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Minimum Split (s) 20.0 20.0 80 20.0 200 20.0
Total Split (s) 30.0 30.0 17.0 60.0 43.0 43.0
Total Split (%) 33.3% 33.3% 18.9% 66.7% 47.8% 47.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
v/c Ratio 089 042 091 064 089 0.53
Control Delay 52.2 54 773 124 325 3.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 52.2 54 773 124 325 3.7
Queue Length 50th (ft) 246 0 132 242 366 0
Queue Length 95th (ft) #421 56 #269 308 #509 56
Internal Link Dist (ft) 620 1070 1739
Turn Bay Length (ft)
Base Capacity (vph) 511 654 256 2202 1534 977
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 089 042 091 064 089 0.53

Intersection Summary

Cycle Length: 90
Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 80
Control Type: Pretimed

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:

8: PIIKEA AVENUE & PIILANI HIGHWAY
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Queues

12: UPCOUNTRY HIGHWAY & DRIVE A 5/30/2014
T T W AR

Lane Group EBL EBT EBR WBT NBL NBT SBT SBR gl 23
Lane Configurations LL I ol o S 1 Ts iy ul

Volume (vph) 414 199 442 518 518 60 55 170

Lane Group Flow (vph) 450 216 480 563 563 65 60 185

Turn Type Prot Prot Prot Perm

Protected Phases 7 4 4 8 5 2 6 1 3
Permitted Phases 6

Detector Phases 7 4 4 8 5 2 6 6

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 80 20.0 200 20.0 80 20.0 200 20.0 8.0 8.0
Total Split (s) 21.0 37.0 37.0 240 250 37.0 20.0 20.0 8.0 8.0
Total Split (%) 23.3% 41.1% 41.1% 26.7% 27.8% 41.1% 22.2% 22.2% 9% 9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag lead Lag Lag Lag Lead Lag Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None C-Max C-Max C-Max None None
v/c Ratio 0.v6 0.15 051 0.78 0.78 0.07 0.14 0.36

Control Delay 41.4 15.6 35 394 386 139 31.7 7.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 41.4 15.6 35 394 386 139 317 7.4

Queue Length 50th (ft) 124 36 0 156 153 20 29 0
Queue Length 95th (ft) 175 57 52 214 208 43 64 55
Internal Link Dist (ft) 86 399 103 80

Turn Bay Length (ft)

Base Capacity (vph) 648 1508 950 788 801 914 441 516

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 069 014 051 071 0.70 0.07 0.14 0.36

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 8 (9%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 70

Control Type: Actuated-Coordinated

Splits and Phases:  12: UPCOUNTRY HIGHWAY & DRIVE A
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HCM Unsignalized Intersection Capacity Analysis

9: KAONOULU STREET & KENOLIO ROAD 5/30/2014
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations % Ts b Ts % Ts % Ts

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 24 326 11 25 308 81 9 9 28 118 5 17

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (vph) 26 354 12 27 335 88 10 10 30 128 5 18

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 333

pX, platoon unblocked  0.93 0.93 0.93 0.93 0.93 0.93

vC, conflicting volume 423 366 823 890 360 875 852 379

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 376 366 808 881 360 865 840 328

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3

pO queue free % 98 98 96 96 96 43 98 97

cM capacity (veh/h) 1094 1192 255 252 684 227 266 659

Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SB1 SB2

Volume Total 26 366 27 423 10 40 128 24

Volume Left 26 0 27 0 10 0 128 0

Volume Right 0 12 0 88 0 30 0 18

cSH 1094 1700 1192 1700 255 483 227 494

Volume to Capacity 0.02 022 0.02 025 0.04 008 057 0.05

Queue Length 95th (ft) 2 0 2 0 3 7 78 4

Control Delay (s) 8.4 0.0 8.1 0.0 19.7 131 39.7 127

Lane LOS A A C B E B

Approach Delay (s) 0.6 0.5 14.4 35.5

Approach LOS B E

Intersection Summary

Average Delay 6.3

Intersection Capacity Utilization 41.0% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
Phillip Rowell & Associates

Piilani Promenade TIAR 2013
2018 Saturday Peak Hour With Project



HCM Unsignalized Intersection Capacity Analysis

10: KAONOULU STREET & ALULIKE STREET 5/30/2014
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Right Turn Channelized

Volume (veh/h) 70 363 10 6 332 8 5 4 7 7 3 90

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (vph) 76 395 11 7 361 9 5 4 8 8 3 98

Approach Volume (veh/h) 482 376 17 109

Crossing Volume (veh/h) 17 86 478 373

High Capacity (veh/h) 1366 1295 950 1033

High v/c (veh/h) 0.35 0.29 0.02 0.11

Low Capacity (veh/h) 1144 1080 769 843

Low v/c (veh/h) 0.42 0.35 0.02 0.13

Intersection Summary

Maximum v/c High 0.35

Maximum v/c Low 0.42

Intersection Capacity Utilization 39.4% ICU Level of Service A

HCM Unsignalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade TIAR 2013
2018 Saturday Peak Hour With Project



HCM Unsignalized Intersection Capacity Analysis

13: UPCOUNTRY HIGHWAY & DRIVE B SOUTH 5/30/2014
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations +4 ul +4 ul

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 1056 479 0 1415 0 0

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 1148 521 0 1538 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 305 296

pX, platoon unblocked 0.86

vC, conflicting volume 1668 1917 574

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1668 1903 574

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 100

cM capacity (veh/h) 381 52 462

Direction, Lane # EB1 EB2 EB3 WB1 WB2 NB1

Volume Total 574 574 521 769 769 0

Volume Left 0 0 0 0 0 0

Volume Right 0 0 521 0 0 0

cSH 1700 1700 1700 1700 1700 1700

Volume to Capacity 034 034 031 045 045 0.00

Queue Length 95th (ft) 0 0 0 0 0 0

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 42.4% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade TIAR 2013
2018 Saturday Peak Hour With Project



HCM Unsignalized Intersection Capacity Analysis
14: UPCOUNTRY HIGHWAY & DRIVE B NORTH

5/30/2014

A AN S
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations +4 44 'l ul
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 0 1056 1206 0 0 219
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 0 1148 1311 0 0 238
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None
Median storage veh)
Upstream signal (ft) 435 166
pX, platoon unblocked  0.85 0.85 0.85
vC, conflicting volume 1311 1885 655
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1191 1865 422
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 52
cM capacity (veh/h) 496 55 494
Direction, Lane # EB1 EB2 WB1 WB2 WB3 SB1
Volume Total 574 574 655 655 0 238
Volume Left 0 0 0 0 0 0
Volume Right 0 0 0 0 0 238
cSH 1700 1700 1700 1700 1700 494
Volume to Capacity 034 034 039 039 0.00 048
Queue Length 95th (ft) 0 0 0 0 0 64
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 18.9
Lane LOS C
Approach Delay (s) 0.0 0.0 18.9
Approach LOS C
Intersection Summary
Average Delay 1.7
Intersection Capacity Utilization 53.6% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade TIAR 2013
2018 Saturday Peak Hour With Project



HCM Unsignalized Intersection Capacity Analysis

15: UPCOUNTRY HIGHWAY & DRIVE C 5/30/2014
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4 ul LI L

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 31 168 0 62 456 0

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 34 183 0 67 496 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 479

pX, platoon unblocked

vC, conflicting volume 216 67 34

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 216 67 34

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 47 100

cM capacity (veh/h) 1351 930 1032

Direction, Lane # EB1 EB2 WB1 WB2 WB3 NB1

Volume Total 34 183 0 34 34 496

Volume Left 0 0 0 0 0 496

Volume Right 0 183 0 0 0 0

cSH 1700 1700 1700 1700 1700 930

Volume to Capacity 0.02 0.11 0.00 0.02 0.02 0.53

Queue Length 95th (ft) 0 0 0 0 0 81

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 13.2

Lane LOS B

Approach Delay (s) 0.0 0.0 13.2

Approach LOS B

Intersection Summary

Average Delay 8.4

Intersection Capacity Utilization 35.3% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
Phillip Rowell & Associates

Piilani Promenade TIAR 2013
2018 Saturday Peak Hour With Project



HCM Unsignalized Intersection Capacity Analysis

16: UPCOUNTRY HIGHWAY & DRIVE D 5/30/2014
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations ul 4 %

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 0 31 0 0 62 0

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 0 34 0 0 67 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 629

pX, platoon unblocked

vC, conflicting volume 34 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 34 0 0

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 93 100

cM capacity (veh/h) 1578 1023 1085

Direction, Lane # EB1 WB1 NB1

Volume Total 34 0 67

Volume Left 0 0 67

Volume Right 34 0 0

cSH 1700 1700 1023

Volume to Capacity 0.02 0.00 0.07

Queue Length 95th (ft) 0 0 5

Control Delay (s) 0.0 0.0 8.8

Lane LOS A

Approach Delay (s) 0.0 0.0 8.8

Approach LOS A

Intersection Summary

Average Delay 5.8

Intersection Capacity Utilization 6.8% ICU Level of Service

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
Phillip Rowell & Associates

Piilani Promenade TIAR 2013
2018 Saturday Peak Hour With Project



Appendix F
Level-of-Service Worksheets for With Promenade With Honuaula
Conditions



HCM Signalized Intersection Capacity Analysis

1. OHUKAI STREET & PIILANI HIGHWAY 6/24/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % iy ul b iy ul LI F " +4 ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 095 100 095 095 100 1.00 095 100 0.97 095 1.00
Frt 100 100 085 100 100 085 100 100 0.85 1.00 1.00 0.85
FIt Protected 095 100 100 095 097 100 095 1.00 100 095 1.00 1.00
Satd. Flow (prot) 1681 1770 1583 1681 1709 1583 1770 3539 1583 3433 3539 1583
FIt Permitted 095 100 100 095 097 100 095 1.00 100 095 1.00 1.00
Satd. Flow (perm) 1681 1770 1583 1681 1709 1583 1770 3539 1583 3433 3539 1583
Volume (vph) 93 88 95 227 40 177 38 1226 53 167 1602 77
Peak-hour factor, PHF  0.92 0.92 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 101 96 103 247 43 192 41 1333 58 182 1741 84
RTOR Reduction (vph) 0 0 89 0 0 166 0 0 23 0 0 25
Lane Group Flow (vph) 101 96 14 141 149 26 41 1333 35 182 1741 59
Turn Type Split Perm  Split Perm  Prot Perm  Prot Perm
Protected Phases 8 8 7 7 5 2 1 6
Permitted Phases 8 7 2 6
Actuated Green, G (s) 154 154 154 157 157 157 8.1 606 606 13.3 658 65.8
Effective Green, g (s) 164 164 16.4 167 16.7 16.7 9.1 616 616 143 66.8 66.8
Actuated g/C Ratio 0.13 013 0.13 0.13 0.13 013 0.07 049 049 011 053 0.53
Clearance 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
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0 5.0
Lane Grp Cap (vph) 221 232 208 225 228 211 129 1744 780 393 1891 846
v/s Ratio Prot 0.06 0.05 0.08 0.09 0.02 0.38 c0.05 ¢0.49
v/s Ratio Perm 0.07 0.12 0.04 0.05
v/c Ratio 046 041 0.06 063 065 012 032 0.76 004 046 0.92 0.07
Uniform Delay, d1 50.2 499 476 512 514 477 550 258 164 51.8 267 14.1
Progression Factor 100 100 100 100 100 100 106 061 1.03 1.28 0.67 0.28
Incremental Delay, d2 15 1.2 0.1 5.4 6.6 0.3 0.5 3.0 0.1 0.3 7.9 0.1
Delay (s) 51.7 511 477 566 580 479 589 186 17.1 66.4 258 4.1
Level of Service D D D E E D E B B E C A
Approach Delay (s) 50.1 53.6 19.7 28.6
Approach LOS D D B C
Intersection Summary
HCM Average Control Delay 29.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 76.6% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

2: UWAPO ROAD & PIILANI HIGHWAY 6/24/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 100 100 100 100 100 100 0.95 100 100 0.95 1.00
Frt 1.00 100 08 100 100 085 100 100 0.85 1.00 1.00 0.85
Flt Protected 095 100 100 095 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.74 100 100 075 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (perm) 1374 1863 1583 1389 1863 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 138 17 122 86 28 106 30 1424 68 34 1400 21
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 150 18 133 93 30 115 33 1548 74 37 1522 23
RTOR Reduction (vph) 0 0 111 0 0 96 0 0 23 0 0 7
Lane Group Flow (vph) 150 18 22 93 30 19 33 1548 51 37 1522 16
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 8 8 8 2 6
Actuated Green, G (s) 19.6 196 196 196 19.6 19.6 6.0 844 844 6.0 844 844
Effective Green, g (s) 20.6 20.6 20.6 20.6 20.6 20.6 70 854 854 70 854 854
Actuated g/C Ratio 0.16 0.16 0.16 0.16 0.16 0.16 0.06 068 068 0.06 0.68 0.68
Clearance 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
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 2.0 5.0 5.0 2.0 5.0 5.0
Lane Grp Cap (vph) 226 307 261 229 307 261 99 2418 1082 99 2418 1082
v/s Ratio Prot 0.01 0.02 0.02 c0.44 c0.02 0.43
v/s Ratio Perm c0.11 0.08 0.07 0.07 0.05 0.01
v/c Ratio 066 0.06 008 041 0.10 0.07 033 064 005 037 063 o0.01
Uniform Delay, d1 49.0 440 442 467 443 441 568 11.1 6.5 569 11.0 6.3
Progression Factor 1.00 100 100 100 100 100 056 193 405 079 196 251
Incremental Delay, d2 7.8 0.1 0.2 1.6 0.2 0.2 0.5 0.9 0.1 0.7 1.0 0.0
Delay (s) 56.8 44.1 444 483 445 443 325 225 26.3 455 226 159
Level of Service E D D D D D C C C D C B
Approach Delay (s) 50.6 45.9 22.9 23.0
Approach LOS D D C C
Intersection Summary
HCM Average Control Delay 26.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 66.0% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

3: NORTH KIHEI ROAD & PIILANI HIGHWAY 6/24/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 s L L T 5 LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 095 0.88 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.97 1.00 1.00 1.00 1.00 0.85
FIt Protected 095 096 1.00 0.97 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1699 2787 1752 3433 3536 1770 3539 1583
FIt Permitted 095 096 1.00 0.97 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1699 2787 1752 3433 3536 1770 3539 1583
Volume (vph) 211 20 349 14 2 4 408 1250 8 3 1169 110
Peak-hour factor, PHF  0.92 0.92 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 229 22 379 15 2 4 443 1359 9 3 1271 120
RTOR Reduction (vph) 0 0 121 0 4 0 0 0 0 0 0 51
Lane Group Flow (vph) 122 129 258 0 17 0 443 1368 0 3 1271 69
Turn Type Split custom  Split Prot Prot Perm
Protected Phases 8 8 7 7 5 2 1 6
Permitted Phases 58 6
Actuated Green, G (s) 13.8 13.8 41.0 3.6 21.2 84.6 1.0 639 639
Effective Green, g (s) 158 158 415 5.6 21.7 86.6 1.0 659 659
Actuated g/C Ratio 0.13 0.13 0.33 0.04 0.17 0.69 0.01 053 053
Clearance Time (s) 6.0 6.0 6.0 4.5 6.0 4.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 4.5 2.0 4.5 4.5
Lane Grp Cap (vph) 212 215 925 78 596 2450 14 1866 835
v/s Ratio Prot 0.07 ¢0.08 c0.01 c0.13 0.39 0.00 ¢0.36
v/s Ratio Perm 0.14 0.08
v/c Ratio 0.58 0.60 0.28 0.22 0.74 0.56 0.21 0.68 0.08
Uniform Delay, d1 514 516 307 57.6 49.0 9.6 61.6 21.8 14.6
Progression Factor 1.07 1.07 1.76 1.00 0.82 1.87 1.00 1.00 1.00
Incremental Delay, d2 3.7 4.4 0.2 1.4 4.1 0.7 2.8 2.0 0.2
Delay (s) 58.9 59.8 544 59.0 445 18.7 64.4 23.8 14.8
Level of Service E E D E D B E C B
Approach Delay (s) 56.4 59.0 25.0 23.1
Approach LOS E E C C
Intersection Summary
HCM Average Control Delay 29.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 62.0% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD 6/24/2014
— N ¥ TN 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 4 ul LI © S 1 ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 100 0.95 1.00
Satd. Flow (prot) 1863 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 100 0.95 1.00
Satd. Flow (perm) 1863 1583 1770 3539 3433 1583
Volume (vph) 333 281 81 465 431 185
Peak-hour factor, PHF 092 092 092 092 092 0.92
Adj. Flow (vph) 362 305 88 505 468 201
RTOR Reduction (vph) 0 109 0 0 0 0
Lane Group Flow (vph) 362 196 88 505 468 201
Turn Type Perm  Prot custom
Protected Phases 2 1 6 3
Permitted Phases 2 123
Actuated Green, G (s) 789 789 105 934 20.6 125.0
Effective Green, g (s) 80.4 80.4 105 949 221 125.0
Actuated g/C Ratio 064 064 008 0.76 0.18 1.00
Clearance Time (s) 5.5 5.5 4.0 5.5 5.5
Vehicle Extension (s) 5.0 5.0 2.0 5.0 2.0
Lane Grp Cap (vph) 1198 1018 149 2687 607 1583
v/s Ratio Prot c0.19 c0.05 0.14 c0.14
v/s Ratio Perm 0.19 0.13
v/c Ratio 030 0.19 059 019 o0.77 0.13
Uniform Delay, d1 9.9 9.1 55.2 42 49.0 0.0
Progression Factor 1.00 100 121 0.22 1.00 1.00
Incremental Delay, d2 0.6 0.4 3.6 0.1 5.5 0.0
Delay (s) 10.5 95 705 1.1 545 0.0
Level of Service B A E A D A
Approach Delay (s) 10.1 11.4 38.2
Approach LOS B B D
Intersection Summary
HCM Average Control Delay 20.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 44.3% ICU Level of Service A

Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

5: KAONOULU STREET & PIILANI HIGHWAY 6/24/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N M o + " MW M il
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 095 100 097 100 0.88 100 095 0.88 097 095 1.00
Frt 1.00 100 08 100 100 085 100 100 0.85 1.00 1.00 0.85
Flt Protected 095 100 100 095 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 3433 1863 2787 1770 3539 2787 3433 3539 1583
Flt Permitted 095 100 100 095 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 3433 1863 2787 1770 3539 2787 3433 3539 1583
Volume (vph) 50 73 236 152 75 152 111 1067 145 154 1560 68
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 54 79 257 165 82 165 121 1160 158 167 1696 74
RTOR Reduction (vph) 0 0 12 0 0 135 0 0 49 0 0 22
Lane Group Flow (vph) 54 79 245 165 82 30 121 1160 109 167 1696 52
Turn Type Prot pm+ov  Prot pm+ov  Prot pm+ov  Prot Perm
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 79 109 264 81 111 226 155 785 86.6 115 745 745
Effective Green, g (s) 79 109 264 81 111 226 155 785 86.6 115 745 745
Actuated g/C Ratio 0.06 009 021 006 009 018 0.12 063 069 0.09 060 0.60
Clearance Time (s) 4.0 4.0 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 3.0 3.0
Lane Grp Cap (vph) 112 309 385 222 165 593 219 2222 2020 316 2109 943
v/s Ratio Prot 0.03 0.02 c0.08 c0.05 0.04 0.03 0.07 c0.33 0.01 0.05 c0.48
v/s Ratio Perm 0.08 0.03 0.05 0.05
v/c Ratio 048 026 064 074 050 005 055 052 005 053 080 0.05
Uniform Delay, d1 56.6 53.3 449 574 543 423 515 129 6.1 542 196 105
Progression Factor 1.00 100 100 100 100 100 0.70 203 594 0.75 124 238
Incremental Delay, d2 3.2 0.4 34 126 2.3 0.0 25 0.7 0.0 0.8 1.8 0.1
Delay (s) 50.8 53.7 484 70.0 56.6 424 386 26.8 364 413 26.1 252
Level of Service E D D E E D D C D D C C
Approach Delay (s) 51.0 56.3 28.9 27.4
Approach LOS D E C C
Intersection Summary
HCM Average Control Delay 329 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 72.1% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

6: KAONOULU STREET & SOUTH KIHEI ROAD 6/24/2014
v St o2
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations % ul 4 'l % 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 100 0.85 1.00 1.00
Flt Protected 095 100 1.00 1.00 095 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 095 100 1.00 1.00 0.37 1.00
Satd. Flow (perm) 1770 1583 1863 1583 695 1863
Volume (vph) 127 70 558 121 62 374
Peak-hour factor, PHF 092 092 092 092 092 0.92
Adj. Flow (vph) 138 76 607 132 67 407
RTOR Reduction (vph) 0 62 0 44 0 0
Lane Group Flow (vph) 138 14 607 88 67 407
Turn Type Perm Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 2 6
Actuated Green, G (s) 10.2 10.2 370 370 370 37.0
Effective Green, g (s) 10.2 102 370 370 37.0 37.0
Actuated g/C Ratio 0.18 0.18 0.67 0.67 0.67 0.67
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) 327 293 1249 1061 466 1249
v/s Ratio Prot ¢0.08 c0.33 0.22
v/s Ratio Perm 0.05 0.08 0.10
v/c Ratio 042 005 049 0.08 0.14 0.33
Uniform Delay, d1 19.9 185 4.4 3.2 3.3 3.8
Progression Factor 100 100 100 100 1.00 1.00
Incremental Delay, d2 0.9 0.1 0.3 0.0 0.1 0.2
Delay (s) 20.8 18.6 4.7 3.2 3.5 4.0
Level of Service C B A A A A
Approach Delay (s) 20.0 4.5 3.9
Approach LOS B A A
Intersection Summary
HCM Average Control Delay 6.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 55.2 Sum of lost time (s) 8.0
Intersection Capacity Utilization 49.8% ICU Level of Service A
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

7: KULANIHAKOI STREET & PIILANI HIGHWAY 6/24/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 100 100 095 100 1.00 0.95 1.00
Frt 1.00 0.85 1.00 085 100 100 0.85 1.00 1.00 0.85
Flt Protected 0.97 1.00 096 100 095 100 1.00 095 1.00 1.00
Satd. Flow (prot) 1815 1583 1779 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.76 1.00 064 100 095 100 1.00 095 1.00 1.00
Satd. Flow (perm) 1409 1583 1201 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 35 32 124 68 5 24 31 1420 123 50 2018 42
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 38 35 135 74 5 26 34 1543 134 54 2193 46
RTOR Reduction (vph) 0 0 77 0 0 23 0 0 34 0 0 10
Lane Group Flow (vph) 0 73 58 0 79 3 34 1543 100 54 2193 36
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 124 124 124 124 40 936 936 70 966 96.6
Effective Green, g (s) 124 124 124 124 40 936 936 70 966 96.6
Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.03 0.75 0.75 0.06 0.77 0.77
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) 140 157 119 157 57 2650 1185 99 2735 1223
v/s Ratio Prot 0.02 0.44 ¢0.03 ¢0.62
v/s Ratio Perm 0.05 0.09 0.07 0.02 0.08 0.03
v/c Ratio 0.52 0.37 066 0.02 060 058 0.08 055 080 0.03
Uniform Delay, d1 53.5 52.6 543 50.8 59.7 7.0 42 575 8.5 3.3
Progression Factor 1.00 1.00 100 100 121 132 0.71 092 150 231
Incremental Delay, d2 35 15 13.1 0.0 133 0.8 0.1 4.1 1.8 0.0
Delay (s) 57.0 54.1 67.4 50.8 85.6 10.0 3.1 569 145 7.7
Level of Service E D E D F A A E B A
Approach Delay (s) 55.1 63.3 11.0 15.4
Approach LOS E E B B
Intersection Summary
HCM Average Control Delay 16.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 125.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 77.5% ICU Level of Service D
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

8: PIIKEA AVENUE & PIILANI HIGHWAY 6/24/2014
2 T I
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 100 095 0.95 1.00
Frt 100 085 100 100 1.00 0.85
Flt Protected 095 100 095 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3539 1583
Flt Permitted 095 100 095 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 3539 1583
Volume (vph) 308 180 101 1206 1661 416
Peak-hour factor, PHF  0.92 0.92 0.92 092 0.92 0.92
Adj. Flow (vph) 335 196 110 1311 1805 452

RTOR Reduction (vph) 0 114 0 0 0 144

Lane Group Flow (vph) 335 82 110 1311 1805 308

Turn Type Perm  Prot Perm

Protected Phases 4 5 2 6

Permitted Phases 4 6

Actuated Green, G (s) 26,5 265 10.2 905 76.3 76.3

Effective Green, g (s) 265 26,5 102 905 76.3 76.3

Actuated g/C Ratio 0.21 021 0.08 0.72 061 o0.61

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) 375 336 144 2562 2160 966

v/s Ratio Prot c0.19 c0.06 0.37 c0.51

v/s Ratio Perm 0.12 0.29

v/c Ratio 089 024 076 051 084 0.32

Uniform Delay, d1 479 409 56.2 76 194 118

Progression Factor 1.00 100 100 100 0.86 0.94

Incremental Delay, d2  22.5 04 21.1 0.7 2.6 0.5

Delay (s) 70.4 413 773 83 193 116

Level of Service E D E A B B

Approach Delay (s) 59.7 13.6 17.7

Approach LOS E B B

Intersection Summary

HCM Average Control Delay 21.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.84

Actuated Cycle Length (s) 125.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 78.6% ICU Level of Service D
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

12: UPCOUNTRY HIGHWAY & DRIVE A 6/24/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LL I ul LI 5 N Ts iy ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097 095 1.00 0.95 0.97 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 095 1.00 1.00 1.00 095 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 3539 3433 1863 1863 1583
Flt Permitted 0.64 1.00 1.00 1.00 0.75 1.00 1.00 1.00
Satd. Flow (perm) 2307 3539 1583 3539 2714 1863 1863 1583
Volume (vph) 131 65 90 0 166 0 67 12 0 0 9 59
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 142 71 98 0 180 0 73 13 0 0 10 64
RTOR Reduction (vph) 0 0 59 0 0 0 0 0 0 0 0 38
Lane Group Flow (vph) 142 71 39 0 180 0 73 13 0 0 10 26
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6 6
Actuated Green, G (s) 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0
Effective Green, g (s) 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0
Actuated g/C Ratio 0.40 040 040 0.40 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
Lane Grp Cap (vph) 923 1416 633 1416 1086 745 745 633
v/s Ratio Prot 0.02 0.05 0.01 0.01
v/s Ratio Perm 0.06 0.06 0.03 0.04
v/c Ratio 0.15 0.05 0.06 0.13 0.07 0.02 0.01 0.04
Uniform Delay, d1 7.7 7.3 7.4 7.6 7.4 7.3 7.2 7.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.1 0.2 0.2 0.1 0.0 0.0 0.1
Delay (s) 8.0 7.4 7.6 7.8 7.5 7.3 7.3 7.4
Level of Service A A A A A A A A
Approach Delay (s) 7.7 7.8 7.5 7.4
Approach LOS A A A A
Intersection Summary
HCM Average Control Delay 7.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.13
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 26.9% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade 2013
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Queues

1. OHUKAI STREET & PIILANI HIGHWAY 6/24/2014
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % iy ul b iy ul LI F " +4 ul
Volume (vph) 93 88 95 227 40 177 38 1226 53 167 1602 77
Lane Group Flow (vph) 101 96 103 141 149 192 41 1333 58 182 1741 84
Turn Type Split Perm  Split Perm  Prot Perm  Prot Perm
Protected Phases 8 8 7 7 5 2 1 6
Permitted Phases 8 7 2 6
Detector Phases 8 8 8 7 7 7 5 2 2 1 6 6
Minimum Initial (s) 150 150 15.0 100 100 10.0 10.0 250 250 13.0 220 220
Minimum Spilit (s) 220 220 220 250 250 250 180 580 58.0 20.0 600 60.0
Total Split (s) 220 220 220 250 250 250 180 580 58.0 20.0 600 60.0
Total Split (%) 17.6% 17.6% 17.6% 20.0% 20.0% 20.0% 14.4% 46.4% 46.4% 16.0% 48.0% 48.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lag Lag Lead Lead Lead Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None C-Min C-Min None C-Min C-Min
v/c Ratio 046 041 035 063 065 051 026 0.76 007 046 091 0.10
Control Delay 55,9 545 120 56.7 57.3 9.8 59.3 195 7.7 689 26.6 2.4
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 55,9 545 120 56.7 57.3 9.8 59.3 195 7.7 689 26.6 2.4
Queue Length 50th (ft) 81 76 0 114 122 0 34 104 1 79 776 1
Queue Length 95th (ft) 141 133 52 182 191 66 m67 350 m24 119 #929 m8
Internal Link Dist (ft) 459 456 2865 2675
Turn Bay Length (ft)
Base Capacity (vph) 242 255 316 282 287 426 198 1743 803 439 1920 883
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 042 038 033 050 052 045 021 0.76 0.07 041 091 o0.10
Intersection Summary
Cycle Length: 125
Actuated Cycle Length: 125
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow
Natural Cycle: 135
Control Type: Actuated-Coordinated
# 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.
Splits and Phases: 1. OHUKAI STREET & PIILANI HIGHWAY
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Queues
2. UWAPO ROAD & PIILANI HIGHWAY

6/24/2014

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul LI ul LI ul
Volume (vph) 138 17 122 86 28 106 30 1424 68 34 1400 21
Lane Group Flow (vph) 150 18 133 93 30 115 33 1548 74 37 1522 23
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 8 5 1 6
Permitted Phases 8 8 8 8 2 6
Detector Phases 8 8 8 8 8 8 5 2 1 6 6
Minimum Initial (s) 100 100 100 100 100 100 100 250 250 100 250 250
Minimum Split (s) 30.0 30.0 30.0 30.0 30.0 30.0 15.0 80.0 80.0 15.0 80.0 80.0
Total Split (s) 30.0 30.0 30.0 30.0 30.0 30.0 15.0 80.0 80.0 15.0 80.0 80.0
Total Split (%) 24.0% 24.0% 24.0% 24.0% 24.0% 24.0% 12.0% 64.0% 64.0% 12.0% 64.0% 64.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Llead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
v/c Ratio 066 006 036 041 0.10 032 021 063 0.07 024 061 0.02
Control Delay 54.8 414 87 484 422 9.0 324 250 93 452 250 9.2
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 54.8 414 8.7 484 422 9.0 324 250 93 452 250 9.2
Queue Length 50th (ft) 114 12 0 68 21 0 21 565 22 24 643 6
Queue Length 95th (ftf) 180 33 54 117 47 50 m34 636 m37 m44 752 ml4
Internal Link Dist (ft) 530 620 2675 2120

Turn Bay Length (ft)

Base Capacity (vph) 286 388 435 289 388 420 156 2475 1129 156 2475 1114
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 052 005 031 032 008 0.27 021 063 0.07 024 061 0.02

Intersection Summary

Cycle Length: 125
Actuated Cycle Length: 125

Offset: 50 (40%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow

Natural Cycle: 125
Control Type: Actuated-Coordinated

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

Splits and Phases:  2: UWAPO ROAD & PIILANI HIGHWAY
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Queues

3: NORTH KIHEI ROAD & PIILANI HIGHWAY 6/24/2014
O N
Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Configurations % 4 F R A LI ul
Volume (vph) 211 20 349 2 408 1250 3 1169 110
Lane Group Flow (vph) 122 129 379 21 443 1368 3 1271 120
Turn Type Split custom Prot Prot Perm
Protected Phases 8 8 7 5 2 1 6
Permitted Phases 58 6
Detector Phases 8 8 58 7 5 2 1 6 6
Minimum Initial (s) 7.0 7.0 5.0 10.0 20.0 40 200 20.0
Minimum Spilit (s) 13.0 13.0 11.0 145 26.0 8.0 26.0 26.0
Total Split (s) 22.0 22.0 503 120 283 820 9.0 627 627
Total Split (%) 17.6% 17.6% 40.2% 9.6% 22.6% 65.6% 7.2% 50.2% 50.2%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.5 3.0 4.5 4.5
All-Red Time (s) 2.0 2.0 2.0 15 15 1.0 15 15
Lead/Lag Lag Lag Lead Lead Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Min None C-Min C-Min
v/c Ratio 058 060 036 019 074 052 0.05 0.66 0.13
Control Delay 62.2 63.0 275 516 444 169 59.0 244 4.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.2 63.0 275 516 444 169 59.0 244 4.7
Queue Length 50th (ft) 106 112 54 13 194 451 2 428 5
Queue Length 95th (ft) 174 182 156 41 212 619 13 526 39
Internal Link Dist (ft) 1420 460 2120 1468
Turn Bay Length (ft)
Base Capacity (vph) 242 245 1085 116 667 2608 71 1933 913
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 050 053 035 0.18 066 052 0.04 066 0.13

Intersection Summary

Cycle Length: 125

Actuated Cycle Length: 125

Offset: 40 (32%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow
Natural Cycle: 75

Control Type: Actuated-Coordinated

Splits and Phases:  3: NORTH KIHEI ROAD & PIILANI HIGHWAY
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Queues

4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD 6/24/2014
— N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 ul LI © S 1 ul
Volume (vph) 333 281 81 465 431 185
Lane Group Flow (vph) 362 305 88 505 468 201
Turn Type Perm  Prot custom
Protected Phases 2 1 6 3
Permitted Phases 2 123
Detector Phases 2 2 1 6 3 123
Minimum Initial (s) 10.0 10.0 50 10.0 7.0
Minimum Split (s) 155 155 9.0 155 125
Total Split (s) 52.3 523 30.0 823 427 125.0
Total Split (%) 41.8% 41.8% 24.0% 65.8% 34.2%100.0%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0
All-Red Time (s) 15 15 1.0 15 15
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode C-Min C-Min Min C-Min Min
v/c Ratio 0.30 0.27 059 019 0.77 0.13
Control Delay 11.9 20 673 1.1 49.9 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 11.9 20 673 1.1  49.9 0.2

Queue Length 50th (ft) 119 0 75 11 188 0
Queue Length 95th (ft) 219 40 ml118 17 233 0
Internal Link Dist (ft) 714 1420 691

Turn Bay Length (ft)

Base Capacity (vph) 1199 1127 368 2687 1063 1583

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 0.30 0.27 024 0.19 044 0.13

Intersection Summary

Cycle Length: 125

Actuated Cycle Length: 125

Offset: 30 (24%), Referenced to phase 2:EBT and 6:WBT, Start of Yellow
Natural Cycle: 40

Control Type: Actuated-Coordinated

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

Splits and Phases:  4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD
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Queues

5: KAONOULU STREET & PIILANI HIGHWAY 6/24/2014
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N M o ¢ " MW M il
Volume (vph) 50 73 236 152 75 152 111 1067 145 154 1560 68
Lane Group Flow (vph) 54 79 257 165 82 165 121 1160 158 167 1696 74
Turn Type Prot pm+ov  Prot pm+ov  Prot pm+ov  Prot Perm
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2 6
Detector Phases 7 4 5 3 8 1 5 2 3 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 8.0 20.0 8.0 8.0 20.0 8.0 8.0 20.0 20.0
Total Split (s) 20.0 28.0 16.0 12.0 20.0 140 16.0 71.0 12.0 14.0 69.0 69.0
Total Split (%) 16.0% 22.4% 12.8% 9.6% 16.0% 11.2% 12.8% 56.8% 9.6% 11.2% 55.2% 55.2%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Llead Lag Lead Lead Lag Lead Lead Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Min None None C-Min C-Min
v/c Ratio 042 023 066 074 050 023 055 052 008 053 080 0.08
Control Delay 57.2 50.6 478 775 578 6.0 444 295 74 432 278 126
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 57.2 50.6 478 775 578 6.0 444 295 74 432 278 126
Queue Length 50th (ft) 43 31 177 69 64 0 88 466 18 70 460 14
Queue Length 95th (ft) 84 53 243 #121 115 29 142 580 51 m78 #580 m25
Internal Link Dist (ft) 253 225 2017 2865
Turn Bay Length (ft)
Base Capacity (vph) 227 679 387 223 238 729 220 2246 2081 325 2131 975
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 024 012 066 074 034 023 055 052 008 051 080 0.08
Intersection Summary
Cycle Length: 125
Actuated Cycle Length: 125
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
# 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.
Splits and Phases: 5: KAONOULU STREET & PIILANI HIGHWAY
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Queues

6: KAONOULU STREET & SOUTH KIHEI ROAD 6/24/2014
" .
Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations % ul 4 'l % 4
Volume (vph) 127 70 558 121 62 374
Lane Group Flow (vph) 138 76 607 132 67 407
Turn Type Perm Perm Perm
Protected Phases 8 2 6
Permitted Phases 8 2 6
Detector Phases 8 8 2 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 220 220 330 330 330 330
Total Split (%) 40.0% 40.0% 60.0% 60.0% 60.0% 60.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None  Min Min Min Min
v/c Ratio 041 021 049 0.12 0.18 0.33
Control Delay 13.6 5.1 6.6 1.4 5.9 5.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.6 5.1 6.6 1.4 5.9 5.2
Queue Length 50th (ft) 21 0 62 0 5 36
Queue Length 95th (ft) 70 24 161 15 24 94
Internal Link Dist (ft) 290 106 222
Turn Bay Length (ft)
Base Capacity (vph) 562 555 1309 1151 389 1309
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 025 014 046 011 o0.17 o031

Intersection Summary

Cycle Length: 55

Actuated Cycle Length: 56.6

Natural Cycle: 45

Control Type: Actuated-Uncoordinated

Splits and Phases:  6: KAONOULU STREET & SOUTH KIHEI ROAD
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Queues

7: KULANIHAKOI STREET & PIILANI HIGHWAY 6/24/2014
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Volume (vph) 35 32 124 68 5 24 31 1420 123 50 2018 42
Lane Group Flow (vph) 0 73 135 0 79 26 34 1543 134 54 2193 46
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Detector Phases 4 4 4 8 8 8 5 2 2 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0 20.0
Total Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 10.0 92.0 92.0 13.0 95.0 95.0
Total Split (%) 16.0% 16.0% 16.0% 16.0% 16.0% 16.0% 8.0% 73.6% 73.6% 10.4% 76.0% 76.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Llead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Min C-Min None C-Min C-Min
v/c Ratio 0.48 0.57 064 0.14 037 058 0.11 047 0.79 0.04
Control Delay 57.7 27.0 643 18.1 79.2 111 0.8 585 16.2 3.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57.7 27.0 643 18.1 79.2 11.1 0.8 585 16.2 3.2
Queue Length 50th (ft) 56 37 62 0 0 427 1 41 578 1
Queue Length 95th (ft) 104 102 114 28 mb2 528 m6é m54 837 m9
Internal Link Dist (ft) 212 349 829 2017
Turn Bay Length (ft)
Base Capacity (vph) 195 278 158 225 93 2671 1228 128 2779 1253
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 0.37 0.49 050 0.12 037 058 0.11 042 0.79 0.04
Intersection Summary
Cycle Length: 125
Actuated Cycle Length: 125
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
m Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases:  7: KULANIHAKOI STREET & PIILANI HIGHWAY
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Queues

8: PIIKEA AVENUE & PIILANI HIGHWAY 6/24/2014
ANt

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Volume (vph) 308 180 101 1206 1661 416
Lane Group Flow (vph) 335 196 110 1311 1805 452
Turn Type Perm  Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Detector Phases 4 4 5 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 80 20.0 200 20.0
Total Split (s) 33.0 33.0 140 92.0 78.0 78.0
Total Split (%) 26.4% 26.4% 11.2% 73.6% 62.4% 62.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None C-Max C-Max C-Max
v/c Ratio 089 044 076 051 084 041
Control Delay 63.9 148 854 8.7 20.2 3.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.9 148 854 8.7 20.2 3.1

Queue Length 50th (fty 258 33 89 235 740 39
Queue Length 95th (ft) #406 102 #189 284 532 m36

Internal Link Dist (ft) 652 1058 2861

Turn Bay Length (ft)

Base Capacity (vph) 411 479 147 2562 2161 1111
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 082 041 075 051 084 041

Intersection Summary

Cycle Length: 125

Actuated Cycle Length: 125

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 80

Control Type: Actuated-Coordinated

# 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.

Splits and Phases:  8: PIIKEA AVENUE & PIILANI HIGHWAY
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Queues

12: UPCOUNTRY HIGHWAY & DRIVE A 6/24/2014
T T W AR
Lane Group EBL EBT EBR WBT NBL NBT SBT SBR
Lane Configurations LL I ol o S 1 Ts iy ul
Volume (vph) 131 65 90 166 67 12 9 59
Lane Group Flow (vph) 142 71 98 180 73 13 10 64
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 2 6
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0
Total Split (%) 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0% 50.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
v/c Ratio 0.15 0.05 0.14 0.13 0.07 0.02 0.01 o0.10
Control Delay 8.3 7.5 3.0 7.9 7.7 7.4 7.3 3.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 8.3 7.5 3.0 7.9 7.7 7.4 7.3 3.2
Queue Length 50th (ft) 9 4 0 12 4 2 1 0
Queue Length 95th (ft) 21 12 18 25 12 8 7 14
Internal Link Dist (ft) 86 521 103 80
Turn Bay Length (ft)
Base Capacity (vph) 922 1416 692 1416 1086 745 745 672
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 0.15 0.05 0.14 0.13 0.07 0.02 0.01 o0.10

Intersection Summary

Cycle Length: 40
Actuated Cycle Length: 40

Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 40
Control Type: Pretimed

Splits and Phases:

12: UPCOUNTRY HIGHWAY & DRIVE A
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HCM Unsignalized Intersection Capacity Analysis

9: KAONOULU STREET & KENOLIO ROAD 6/24/2014
—

e R . O
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % T % T % T % T
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 23 160 7 20 174 60 13 6 63 162 3 14
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92
Hourly flow rate (vph) 25 174 8 22 189 65 14 7 68 176 3 15

Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft) 333

pX, platoon unblocked  0.98 0.98 0.98 0.98 0.98 0.98
vC, conflicting volume 254 182 477 526 178 561 497 222

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 242 182 469 518 178 554 488 209
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3
pO queue free % 98 98 97 99 92 54 99 98
cM capacity (veh/h) 1303 1394 472 439 865 387 456 818
Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SB1 SB2

Volume Total 25 182 22 254 14 75 176 18

Volume Left 25 0 22 0 14 0 176 0

Volume Right 0 8 0 65 0 68 0 15

cSH 1303 1700 1394 1700 472 798 387 717

Volume to Capacity 0.02 0.11 0.02 0.15 0.03 0.09 046 0.03

Queue Length 95th (ft) 1 0 1 0 2 8 58 2

Control Delay (s) 7.8 0.0 7.6 0.0 129 100 219 10.2

Lane LOS A A B A C B

Approach Delay (s) 0.9 0.6 10.4 20.8

Approach LOS B C

Intersection Summary

Average Delay 7.0

Intersection Capacity Utilization 41.4% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Piilani Promenade 2013

Phillip Rowell & Associates 2018 AM With Project With Honuaula



HCM Unsignalized Intersection Capacity Analysis

10: KAONOULU STREET & ALULIKE STREET 6/24/2014
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Right Turn Channelized

Volume (veh/h) 30 182 13 4 167 2 9 0 2 3 0 66

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (vph) 33 198 14 4 182 2 10 0 2 3 0 72

Approach Volume (veh/h) 245 188 12 75

Crossing Volume (veh/h) 8 42 234 196

High Capacity (veh/h) 1376 1340 1153 1188

High v/c (veh/h) 0.18 0.14 0.01 0.06

Low Capacity (veh/h) 1154 1120 951 983

Low v/c (veh/h) 0.21 0.17 0.01 0.08

Intersection Summary

Maximum v/c High 0.18

Maximum v/c Low 0.21

Intersection Capacity Utilization 28.5% ICU Level of Service A

HCM Unsignalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade 2013
2018 AM With Project With Honuaula



HCM Unsignalized Intersection Capacity Analysis

13: UPCOUNTRY HIGHWAY & DRIVE B SOUTH 6/24/2014
-—
— Y ¥ N
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations +4 ul +4 ul
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 287 86 0 378 0 0
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 312 93 0 411 0 0

Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)

Median type None
Median storage veh)

Upstream signal (ft) 305 296

pX, platoon unblocked

vC, conflicting volume 405 517 156

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 405 517 156
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)

tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1150 488 862
Direction, Lane # EB1 EB2 EB3 WB1 WB2 NB1
Volume Total 156 156 93 205 205 0
Volume Left 0 0 0 0 0 0
Volume Right 0 0 93 0 0 0
cSH 1700 1700 1700 1700 1700 1700
Volume to Capacity 0.09 0.09 0.05 0.12 0.2 0.00
Queue Length 95th (ft) 0 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Lane LOS A
Approach Delay (s) 0.0 0.0 0.0
Approach LOS A
Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 13.8% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Piilani Promenade 2013

Phillip Rowell & Associates 2018 AM With Project With Honuaula



HCM Unsignalized Intersection Capacity Analysis

14: UPCOUNTRY HIGHWAY & DRIVE B NORTH 6/24/2014
A AN S

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations +4  + i o

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 0 287 291 0 0 87

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 0 312 316 0 0 95

Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)

Median type None
Median storage veh)

Upstream signal (ft) 435 166

pX, platoon unblocked

vC, conflicting volume 316 472 158

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 316 472 158
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)

tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 89
cM capacity (veh/h) 1241 521 859
Direction, Lane # EB1 EB2 wWB1 WB2 WB3 SB1
Volume Total 156 156 158 158 0 95
Volume Left 0 0 0 0 0 0
Volume Right 0 0 0 0 0 95
cSH 1700 1700 1700 1700 1700 859
Volume to Capacity 0.09 0.09 0.09 0.09 0.00 0.11
Queue Length 95th (ft) 0 0 0 0 0 9
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 9.7
Lane LOS A
Approach Delay (s) 0.0 0.0 9.7
Approach LOS A
Intersection Summary

Average Delay 1.3

Intersection Capacity Utilization 20.1% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Piilani Promenade 2013

Phillip Rowell & Associates 2018 AM With Project With Honuaula



HCM Unsignalized Intersection Capacity Analysis

15: UPCOUNTRY HIGHWAY & DRIVE C 6/24/2014
—
e R . O

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul LI 5 % Ts iy ul
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 32 3 32 0 3 0 64 0 0 0 0 99
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92
Hourly flow rate (vph) 35 3 35 0 3 0 70 0 0 0 0 108

Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft) 601

pX, platoon unblocked

vC, conflicting volume 3 38 182 76 3 76 111 2

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 3 38 182 76 3 76 111 2
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3
pO queue free % 98 100 90 100 100 100 100 90
cM capacity (veh/h) 1617 1570 675 796 1079 890 762 1082
Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 NB2 SB1 SB2

Volume Total 35 3 35 0 2 1 70 0 0 108

Volume Left 35 0 0 0 0 0 70 0 0 0

Volume Right 0 0 35 0 0 0 0 0 0 108

cSH 1617 1700 1700 1700 1700 1700 675 1700 1700 1082

Volume to Capacity 0.02 000 0.02 0.00 0.00 000 0.10 0.00 0.00 0.10

Queue Length 95th (ft) 2 0 0 0 0 0 9 0 0 8

Control Delay (s) 7.3 0.0 0.0 0.0 0.0 0.0 10.9 0.0 0.0 8.7

Lane LOS A B A A A

Approach Delay (s) 35 0.0 10.9 8.7

Approach LOS B A

Intersection Summary

Average Delay 7.7

Intersection Capacity Utilization 23.0% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Piilani Promenade 2013

Phillip Rowell & Associates 2018 AM With Project With Honuaula



HCM Unsignalized Intersection Capacity Analysis

16: UPCOUNTRY HIGHWAY & DRIVE D 6/24/2014
-—
— Y ¥ N
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations ul %
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 0 3 0 0 3 0
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 0 3 0 0 3 0

Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)

Median type None
Median storage veh)

Upstream signal (ft) 751

pX, platoon unblocked

vC, conflicting volume 3 0 0

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 3 0 0
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)

tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 100
cM capacity (veh/h) 1619 1023 1085
Direction, Lane # EB1 NB1

Volume Total 3 3

Volume Left 0 3

Volume Right 3 0

cSH 1700 1023

Volume to Capacity 0.00 0.00

Queue Length 95th (ft) 0 0

Control Delay (s) 0.0 8.5

Lane LOS A

Approach Delay (s) 0.0 8.5

Approach LOS A

Intersection Summary

Average Delay 4.3

Intersection Capacity Utilization 6.7% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Piilani Promenade 2013

Phillip Rowell & Associates 2018 AM With Project With Honuaula



HCM Signalized Intersection Capacity Analysis

1. OHUKAI STREET & PIILANI HIGHWAY 5/28/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % iy ul b iy ul LI F " +4 ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 095 100 095 095 100 1.00 095 100 0.97 095 1.00
Frt 100 100 085 100 100 085 100 100 0.85 1.00 1.00 0.85
FIt Protected 095 099 100 095 097 100 095 1.00 100 095 1.00 1.00
Satd. Flow (prot) 1681 1751 1583 1681 1720 1583 1770 3539 1583 3433 3539 1583
FIt Permitted 095 099 100 095 097 100 095 1.00 100 095 1.00 1.00
Satd. Flow (perm) 1681 1751 1583 1681 1720 1583 1770 3539 1583 3433 3539 1583
Volume (vph) 115 76 120 243 66 168 147 1767 99 138 1674 84
Peak-hour factor, PHF  0.92 0.92 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 125 83 130 264 72 183 160 1921 108 150 1820 91
RTOR Reduction (vph) 0 0 119 0 0 99 0 0 27 0 0 24
Lane Group Flow (vph) 102 106 11 164 172 84 160 1921 81 150 1820 67
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) 116 116 11.6 17.7 177 17.7 156 927 927 8.0 851 851
Effective Green, g (s) 126 126 12.6 187 187 18.7 16.6 93.7 937 9.0 86.1 86.1
Actuated g/C Ratio 0.08 0.08 0.08 0.12 0.12 012 011 062 062 0.06 057 0.57
Clearance 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
Vehicle Extension (s) 3.5 3.5 3.5 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0 5.0
Lane Grp Cap (vph) 141 147 133 210 214 197 196 2211 989 206 2031 909
v/s Ratio Prot 0.06 0.06 0.10 0.10 c0.09 0.54 0.04 c0.51
v/s Ratio Perm 0.08 0.12 0.07 0.06
v/c Ratio 0.72 072 0.08 0.78 080 043 0.82 0.87 008 0.73 0.90 0.07
Uniform Delay, d1 67.0 67.0 634 637 639 607 652 231 111 693 280 14.2
Progression Factor 100 100 100 100 100 1.00 1.00 100 1.00 0.83 138 231
Incremental Delay, d2  17.2 16.5 0.3 170 19.2 15 213 5.0 0.2 7.8 5.1 0.1
Delay (s) 842 834 637 807 831 622 866 281 11.3 652 437 330
Level of Service F F E F F E F C B E D C
Approach Delay (s) 76.1 75.0 31.5 44.8
Approach LOS E E C D
Intersection Summary
HCM Average Control Delay 44.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 80.6% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis
Phillip Rowell & Associates

Piilani Promenade 2013
2018 PM With Project With Honuaula



HCM Signalized Intersection Capacity Analysis

2: UWAPO ROAD & PIILANI HIGHWAY 5/28/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 100 100 100 100 100 100 0.95 100 100 0.95 1.00
Frt 1.00 100 08 100 100 085 100 100 0.85 1.00 1.00 0.85
Flt Protected 095 100 100 095 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.3 100 100 0.74 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (perm) 1354 1863 1583 1385 1863 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 78 19 118 72 42 67 91 1740 151 100 1685 64
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 85 21 128 78 46 73 99 1891 164 109 1832 70
RTOR Reduction (vph) 0 0 115 0 0 66 0 0 34 0 0 15
Lane Group Flow (vph) 85 21 13 78 46 7 99 1891 130 109 1832 55
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 8 8 8 2 6
Actuated Green, G(s) 150 150 150 150 150 15.0 12.6 107.4 107.4 13.6 108.4 108.4
Effective Green, g (s) 150 150 150 150 150 150 13.6 1084 1084 14.6 109.4 109.4
Actuated g/C Ratio 0.10 0.10 0.10 0.10 0.10 0.10 0.09 0.72 0.72 0.10 0.73 0.73
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0
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) 135 186 158 139 186 158 160 2558 1144 172 2581 1155
v/s Ratio Prot 0.01 0.02 0.06 ¢0.53 c0.06 0.52
v/s Ratio Perm 0.06 0.08 0.06 0.05 0.10 0.04
v/c Ratio 063 0.11 008 056 025 005 062 074 011 063 0.71 0.05
Uniform Delay, d1 64.8 614 612 644 623 61.0 657 124 6.3 651 114 5.7
Progression Factor 1.00 100 100 100 100 100 121 182 209 119 140 1.6
Incremental Delay, d2 8.9 0.3 0.2 5.1 0.7 0.1 3.7 1.0 0.1 5.3 1.2 0.1
Delay (s) 73.7 617 615 695 63.0 612 765 235 132 829 17.2 6.7
Level of Service E E E E E E E C B F B A
Approach Delay (s) 65.9 64.9 25.2 20.4
Approach LOS E E C C
Intersection Summary
HCM Average Control Delay 26.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 74.6% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade 2013
2018 PM With Project With Honuaula



HCM Signalized Intersection Capacity Analysis

3: NORTH KIHEI ROAD & PIILANI HIGHWAY 5/28/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 s L L T 5 LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 095 0.88 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.93 1.00 1.00 1.00 1.00 0.85
FIt Protected 095 095 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1689 2787 1707 3433 3533 1770 3539 1583
FIt Permitted 095 095 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1689 2787 1707 3433 3533 1770 3539 1583
Volume (vph) 369 9 306 33 12 44 488 1263 15 10 1379 179
Peak-hour factor, PHF  0.92 0.92 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 401 10 333 36 13 48 530 1373 16 11 1499 195
RTOR Reduction (vph) 0 0 103 0 24 0 0 0 0 0 0 62
Lane Group Flow (vph) 201 210 230 0 73 0 530 1389 0 11 1499 133
Turn Type Split custom  Split Prot Prot Perm
Protected Phases 8 8 7 7 5 2 1 6
Permitted Phases 58 6
Actuated Green, G (s) 22.1 221 523 9.1 242 94.8 20 721 721
Effective Green, g (s) 241 241 528 11.1 247 96.8 20 741 741
Actuated g/C Ratio 0.16 0.16 0.35 0.07 0.16 0.65 0.01 049 0.49
Clearance Time (s) 6.0 6.0 6.0 4.5 6.0 4.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 2.0 4.5 2.0 4.5 4.5
Lane Grp Cap (vph) 270 271 981 126 565 2280 24 1748 782
v/s Ratio Prot 0.12 c0.12 c0.06 c0.15 0.39 0.01 c0.42
v/s Ratio Perm 0.12 0.12
v/c Ratio 0.74 077 0.23 0.58 0.94 0.61 0.46 0.86 0.17
Uniform Delay, d1 60.0 60.3 343 67.2 619 155 735 333 21.0
Progression Factor 0.77 077 1.15 1.00 1.08 1.15 1.00 1.00 1.00
Incremental Delay, d2 96 11.7 0.0 6.3 17.8 0.8 5.0 5.7 0.5
Delay (s) 55.6 58.1 395 73.5 85.0 18.7 784 39.0 214
Level of Service E E D E F B E D C
Approach Delay (s) 49.1 73.5 37.0 37.3
Approach LOS D E D D
Intersection Summary
HCM Average Control Delay 39.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 79.2% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associate

S

Piilani Promenade 2013
2018 PM With Project With Honuaula



HCM Signalized Intersection Capacity Analysis

4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD 5/28/2014
— N ¥ TN 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 4 ul LI © S 1 ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 100 0.95 1.00
Satd. Flow (prot) 1863 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 100 0.95 1.00
Satd. Flow (perm) 1863 1583 1770 3539 3433 1583
Volume (vph) 496 557 141 452 318 178
Peak-hour factor, PHF 092 092 092 092 092 0.92
Adj. Flow (vph) 539 605 153 491 346 193
RTOR Reduction (vph) 0 234 0 0 0 148
Lane Group Flow (vph) 539 371 153 491 346 45
Turn Type Perm  Prot Perm
Protected Phases 2 1 6 3
Permitted Phases 2 3
Actuated Green, G(s) 83.1 83.1 184 1055 335 335
Effective Green, g (s) 846 84.6 184 107.0 35.0 35.0
Actuated g/C Ratio 056 056 0.12 0.71 0.23 0.23
Clearance Time (s) 5.5 5.5 4.0 5.5 5.5 5.5
Vehicle Extension (s) 5.0 5.0 2.0 5.0 2.0 2.0
Lane Grp Cap (vph) 1051 893 217 2524 801 369
v/s Ratio Prot 0.29 c0.09 0.14 0.10
v/s Ratio Perm 0.38 0.12
v/c Ratio 051 042 071 019 043 0.12
Uniform Delay, d1 20.1 18.6 63.2 72 49.0 454
Progression Factor 1.00 100 149 0.23 1.00 1.00
Incremental Delay, d2 1.8 1.4 5.5 0.1 1.7 0.7
Delay (s) 21.8 20.1 99.7 1.8 50.7 46.1
Level of Service C C F A D D
Approach Delay (s) 20.9 25.0 49.1
Approach LOS C C D
Intersection Summary
HCM Average Control Delay 28.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 53.0% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade 2013

2018 PM With Project With Honuaula



HCM Signalized Intersection Capacity Analysis

5: KAONOULU STREET & PIILANI HIGHWAY 5/28/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N M o (o of B s TR o R of oL L T il
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 095 100 097 100 0.88 097 095 0.88 097 095 1.00
Frt 1.00 100 08 100 100 085 100 100 0.85 1.00 1.00 0.85
Flt Protected 095 100 100 095 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 3433 1863 2787 3433 3539 2787 3433 3539 1583
Flt Permitted 095 100 100 095 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 3433 1863 2787 3433 3539 2787 3433 3539 1583
Volume (vph) 49 186 189 515 192 531 135 1430 509 512 1365 92
Peak-hour factor, PHF 095 095 095 095 095 095 095 095 095 095 095 0.95
Adj. Flow (vph) 52 196 199 542 202 559 142 1505 536 539 1437 97
RTOR Reduction (vph) 0 0 23 0 0 101 0 0 19 0 0 26
Lane Group Flow (vph) 52 196 176 542 202 458 142 1505 517 539 1437 71
Turn Type Prot pm+ov  Prot pm+ov  Prot pm+ov  Prot Perm
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 93 152 282 314 373 692 13.0 855 1169 319 1044 104.4
Effective Green, g (s) 93 152 282 314 373 692 13.0 855 1169 319 1044 104.4
Actuated g/C Ratio 005 008 0.16 0.17 021 0.38 0.07 048 065 0.18 0.58 0.58
Clearance Time (s) 4.0 4.0 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 3.0 3.0
Lane Grp Cap (vph) 91 299 283 599 386 1133 248 1681 1872 608 2053 918
v/s Ratio Prot 0.03 0.06 c0.05 c0.16 0.11 0.09 0.04 c0.43 0.05 c0.16 041
v/s Ratio Perm 0.07 0.11 0.14 0.06
v/c Ratio 057 066 062 090 052 040 057 090 0.28 089 0.70 0.08
Uniform Delay, d1 834 799 709 728 634 404 80.8 432 135 723 26.7 16.6
Progression Factor 1.00 100 100 086 103 110 100 100 100 100 100 1.00
Incremental Delay, d2 8.4 5.1 42 158 1.2 0.2 3.2 7.8 0.1 145 2.0 0.2
Delay (s) 91.8 850 751 787 664 448 84.0 51.0 136 86.8 28.7 16.8
Level of Service F F E E E D F D B F C B
Approach Delay (s) 81.4 62.3 44.0 43.3
Approach LOS F E D D
Intersection Summary
HCM Average Control Delay 50.5 HCM Level of Service D
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 180.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 87.3% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis
Phillip Rowell & Associates

Piilani Promenade 2013
2018 PM With Project With Honuaula



HCM Signalized Intersection Capacity Analysis

6: KAONOULU STREET & SOUTH KIHEI ROAD 5/28/2014
v St o2
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations % ul 4 'l % 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 100 0.85 1.00 1.00
Flt Protected 095 100 1.00 1.00 095 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 095 1.00 1.00 1.00 095 1.00
Satd. Flow (perm) 1770 1583 1863 1583 1770 1863
Volume (vph) 163 120 544 239 148 522
Peak-hour factor, PHF 092 092 092 092 092 0.92
Adj. Flow (vph) 177 130 591 260 161 567
RTOR Reduction (vph) 0 107 0 129 0 0
Lane Group Flow (vph) 177 23 591 131 161 567
Turn Type Perm Perm  Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Actuated Green, G (s) 9.4 94 27.0 27.0 51 36.1
Effective Green, g (s) 9.4 94 27.0 27.0 51 36.1
Actuated g/C Ratio 0.18 0.18 050 050 0.10 o0.67
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) 311 278 940 799 169 1257
v/s Ratio Prot c0.10 c0.32 c0.09 0.30
v/s Ratio Perm 0.08 0.16
v/c Ratio 057 008 063 0.16 095 045
Uniform Delay, d1 20.2 184 9.6 72 241 4.1
Progression Factor 100 100 100 100 1.00 1.00
Incremental Delay, d2 2.4 0.1 1.3 0.1 55.0 0.3
Delay (s) 22.6 18.6 10.9 73 79.1 4.3
Level of Service C B B A E A
Approach Delay (s) 20.9 9.8 20.9
Approach LOS C A C
Intersection Summary
HCM Average Control Delay 15.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 53.5 Sum of lost time (s) 12.0
Intersection Capacity Utilization 55.9% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

7: KULANIHAKOI STREET & PIILANI HIGHWAY 5/28/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 100 100 095 100 1.00 0.95 1.00
Frt 1.00 0.85 1.00 085 100 100 0.85 1.00 1.00 0.85
Flt Protected 0.96 1.00 096 100 095 100 1.00 095 1.00 1.00
Satd. Flow (prot) 1781 1583 1780 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 0.71 1.00 061 100 095 100 100 095 1.00 1.00
Satd. Flow (perm) 1332 1583 1127 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 67 6 90 35 3 12 80 2097 27 11 1935 112
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 73 7 98 38 3 13 87 2279 29 12 2103 122
RTOR Reduction (vph) 0 0 89 0 0 12 0 0 4 0 0 20
Lane Group Flow (vph) 0 80 9 0 41 1 87 2279 25 12 2103 102
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 141 141 141 141 124 120.8 120.8 3.1 1115 1115
Effective Green, g (s) 141 141 141 141 124 120.8 120.8 3.1 1115 1115
Actuated g/C Ratio 0.09 0.09 009 009 008 081 081 0.02 074 0.74
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) 125 149 106 149 146 2850 1275 37 2631 1177
v/s Ratio Prot c0.05 ¢0.64 0.01 0.59
v/s Ratio Perm 0.06 0.06 0.04 o0.01 0.02 0.08
v/c Ratio 0.64 0.06 039 001 060 080 0.02 0.32 080 0.09
Uniform Delay, d1 65.5 61.9 63.9 616 66.4 8.0 29 724 122 5.3
Progression Factor 1.00 1.00 100 100 091 086 135 1.00 1.00 1.00
Incremental Delay, d2 10.7 0.2 2.3 0.0 4.3 1.6 0.0 5.1 2.6 0.1
Delay (s) 76.2 62.1 66.2 61.6 64.7 8.5 39 775 148 5.4
Level of Service E E E E E A A E B A
Approach Delay (s) 68.4 65.1 10.5 14.6
Approach LOS E E B B
Intersection Summary
HCM Average Control Delay 15.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 82.0% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

8: PIIKEA AVENUE & PIILANI HIGHWAY 5/28/2014
2 T N I T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 095 100 095 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3539 1583
Flt Permitted 095 100 095 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 3539 1583
Volume (vph) 368 251 244 1707 1523 484
Peak-hour factor, PHF 092 092 092 092 092 0.92
Adj. Flow (vph) 400 273 265 1855 1655 526
RTOR Reduction (vph) 0 180 0 0 0 148
Lane Group Flow (vph) 400 93 265 1855 1655 378
Turn Type Perm  Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Actuated Green, G(s) 349 349 263 107.1 76.8 76.8
Effective Green, g (s) 349 349 263 1071 76.8 76.8
Actuated g/C Ratio 0.23 023 0.18 0.71 051 o051
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) 412 368 310 2527 1812 810
v/s Ratio Prot c0.23 c0.15 0.52 c0.47
v/s Ratio Perm 0.17 0.33
v/c Ratio 097 025 085 0.73 091 047
Uniform Delay, d1 57.0 46.9 60.0 129 33.6 235
Progression Factor 1.00 100 2100 100 0.77 0.70
Incremental Delay, d2  36.6 0.4 19.9 1.9 5.7 1.2
Delay (s) 93.6 473 799 148 315 177
Level of Service F D E B C B
Approach Delay (s) 74.8 23.0 28.2
Approach LOS E C C
Intersection Summary
HCM Average Control Delay 32.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis
12: KAONOULU STREET & DRIVE A

5/28/2014

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LL I ul LI 5 N Ts iy ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097 095 1.00 0.95 0.97 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 095 1.00 1.00 1.00 095 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 3539 3433 1863 1863 1583
Flt Permitted 095 1.00 1.00 1.00 095 1.00 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 3539 3433 1863 1863 1583
Volume (vph) 376 235 287 0 453 0 390 37 0 0 60 171
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 409 255 312 0 492 0 424 40 0 0 65 186
RTOR Reduction (vph) 0 0 104 0 0 0 0 0 0 0 0 141
Lane Group Flow (vph) 409 255 208 0 492 0 424 40 0 0 65 45
Turn Type Prot pt+tov  Prot Prot Perm Perm
Protected Phases 7 4 45 3 8 5 2 6
Permitted Phases 6 6
Actuated Green, G (s) 17.4 38.1 60.1 16.7 18.0 439 219 219
Effective Green, g (s) 174 381 60.1 16.7 18.0 439 219 219
Actuated g/C Ratio 0.19 042 0.67 0.19 0.20 0.49 0.24 0.24
Clearance Time (s) 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
Lane Grp Cap (vph) 664 1498 1057 657 687 909 453 385
v/s Ratio Prot c0.12 0.07 0.20 c0.14 c0.12 0.02 0.03
v/s Ratio Perm 0.12
v/c Ratio 0.62 0.17 0.20 0.75 0.62 0.04 0.14 0.12
Uniform Delay, d1 33.2 16.1 5.7 34.7 329 121 26.7 26.5
Progression Factor 1.19 1.27 5.98 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 0.0 0.1 4.7 1.7 0.1 0.7 0.6
Delay (s) 409 205 343 39.3 345 122 274 27.1
Level of Service D C C D C B C C
Approach Delay (s) 335 39.3 32.6 27.2
Approach LOS C D C C
Intersection Summary
HCM Average Control Delay 33.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 51.0% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group
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Queues

1: OHUKAI STREET & PIILANI HIGHWAY

5/28/2014

A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % iy ul b iy ul LI F " +4 ul
Volume (vph) 115 76 120 243 66 168 147 1767 99 138 1674 84
Lane Group Flow (vph) 102 106 130 164 172 183 160 1921 108 150 1820 91
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
Detector Phases 4 4 4 8 8 8 5 2 2 1 6 6
Minimum Initial (s) 10.0 100 10.0 5.0 5.0 5.0 50 20.0 20.0 8.0 20.0 20.0
Minimum Split (s) 150 150 150 100 100 100 100 250 250 130 250 250
Total Split (s) 170 170 170 240 240 240 220 960 960 130 870 87.0
Total Split (%) 11.3% 11.3% 11.3% 16.0% 16.0% 16.0% 14.7% 64.0% 64.0% 8.7% 58.0% 58.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Llead Lag Lag Lead Lag Lag
Lead-Lag Optimize?

Recall Mode None None None None None None None C-Min C-Min None C-Min C-Min
v/c Ratio 072 072 052 078 080 062 082 087 011 0.73 090 0.10
Control Delay 91.2 903 172 825 838 325 86.6 29.0 47 73.0 449 16.0
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 91.2 903 172 825 838 325 86.6 29.0 47 73.0 449 16.0
Queue Length 50th (ftf) 104 108 0 165 173 63 154 798 13 76 694 28
Queue Length 95th (ft) #196 #201 67 #273 #289 149 #263 923 39 m#113 1005 m68
Internal Link Dist (ft) 459 456 2865 2675

Turn Bay Length (ft)

Base Capacity (vph) 146 152 256 224 229 309 212 2212 1017 206 2031 932
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 070 0.0 051 073 075 059 075 087 011 0.73 090 0.10

Intersection Summary

Cycle Length: 150
Actuated Cycle Length: 150

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow

Natural Cycle: 100

Control Type: Actuated-Coordinated
# 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.

Splits and Phases:  1: OHUKAI STREET & PIILANI HIGHWAY
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Queues

2: UWAPO ROAD & PIILANI HIGHWAY 5/28/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul LI ul LI ul
Volume (vph) 78 19 118 72 42 67 91 1740 151 100 1685 64
Lane Group Flow (vph) 85 21 128 78 46 73 99 1891 164 109 1832 70
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 8 8 8 2 6
Detector Phases 8 8 8 8 8 8 5 2 2 1 6 6
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 50 20.0 20.0 50 20.0 20.0
Minimum Split (s) 270 270 270 270 270 270 100 27.0 27.0 10.0 27.0 27.0
Total Split (s) 28.0 28.0 28.0 28.0 28.0 28.0 20.0 100.0 100.0 22.0 102.0 102.0
Total Split (%) 18.7% 18.7% 18.7% 18.7% 18.7% 18.7% 13.3% 66.7% 66.7% 14.7% 68.0% 68.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Llead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None None None None C-Min C-Min None C-Min C-Min
v/c Ratio 063 0.11 047 056 025 033 062 074 014 063 0.71 0.06
Control Delay 68.8 589 117 673 611 136 77.8 26.8 56 832 193 3.2
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 68.8 589 117 673 611 136 77.8 26.8 56 832 193 3.2
Queue Length 50th (ft) 82 19 0 74 43 0 88 931 27 97 838 5
Queue Length 95th (ftf) 135 45 61 125 81 48 ml107 1100 m56 ml121 1033 m22
Internal Link Dist (ft) 530 620 2675 2120
Turn Bay Length (ft)
Base Capacity (vph) 217 298 361 222 298 315 189 2557 1177 212 2582 1170
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 039 007 035 035 015 023 052 074 014 051 0.71 0.06
Intersection Summary
Cycle Length: 150
Actuated Cycle Length: 150
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow
Natural Cycle: 90
Control Type: Actuated-Coordinated
m Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases: 2: UWAPO ROAD & PIILANI HIGHWAY
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Queues

3: NORTH KIHEI ROAD & PIILANI HIGHWAY 5/28/2014
O N
Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Configurations % 4 F R A LI ul
Volume (vph) 369 9 306 12 488 1263 10 1379 179
Lane Group Flow (vph) 201 210 333 97 530 1389 11 1499 195
Turn Type Split custom Prot Prot Perm
Protected Phases 8 8 7 5 2 1 6
Permitted Phases 58 6
Detector Phases 8 8 58 7 5 2 1 6 6
Minimum Initial (s) 7.0 7.0 5.0 5.0 20.0 5.0 20.0 20.0
Minimum Spilit (s) 22.0 22.0 11.0 225 26.0 9.0 33.0 330
Total Split (s) 31.0 31.0 60.0 16.0 29.0 94.0 9.0 740 740
Total Split (%) 20.7% 20.7% 40.0% 10.7% 19.3% 62.7% 6.0% 49.3% 49.3%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.5 3.0 4.5 4.5
All-Red Time (s) 2.0 2.0 2.0 15 15 1.0 15 15
Lead/Lag Lag Lag Lead Lead Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Min None C-Min C-Min
v/c Ratio 074 077 031 064 094 059 019 0.86 0.23
Control Delay 55,7 572 205 653 843 188 779 404 9.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 55,7 572 205 653 843 188 779 404 9.6
Queue Length 50th (ftf) 195 205 105 68 283 261 11 698 39
Queue Length 95th (ftf) 295 307 147 132 #379 546 34 817 90
Internal Link Dist (ft) 1420 460 2120 1468
Turn Bay Length (ft)
Base Capacity (vph) 303 304 1077 160 572 2335 59 1747 843
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 066 069 031 061 093 059 019 0.86 0.23

Intersection Summary

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 10 (7%), Referenced to phase 2:NBT and 6:SBT, Start of Yellow

Natural Cycle: 100

Control Type: Actuated-Coordinated

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

Splits and Phases:  3: NORTH KIHEI ROAD & PIILANI HIGHWAY
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Queues

4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD 5/28/2014
— N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 ul LI © S 1 ul
Volume (vph) 496 557 141 452 318 178
Lane Group Flow (vph) 539 605 153 491 346 193
Turn Type Perm  Prot Perm
Protected Phases 2 1 6 3
Permitted Phases 2 3
Detector Phases 2 2 1 6 3 3
Minimum Initial (s) 4.0 4.0 5.0 4.0 4.0 4.0
Minimum Split (s) 30.5 305 90 215 215 215
Total Split (s) 71.0 71.0 40.0 111.0 39.0 39.0
Total Split (%) 47.3% 47.3% 26.7% 74.0% 26.0% 26.0%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0
All-Red Time (s) 15 15 1.0 15 15 15
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode C-Max C-Max None C-Max Max Max
v/c Ratio 051 054 071 019 043 0.37
Control Delay 23.3 47 94.1 1.8 51.0 8.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.3 47 94.1 1.8 51.0 8.0
Queue Length 50th (ftf) 308 29 156 16 150 0
Queue Length 95th (ftf) 480 124 m132 m16 200 66
Internal Link Dist (ft) 714 1420 691
Turn Bay Length (ft)
Base Capacity (vph) 1050 1127 425 2524 801 517
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 051 054 036 019 043 0.37

Intersection Summary

Cycle Length: 150
Actuated Cycle Length: 150

Offset: 30 (20%), Referenced to phase 2:EBT and 6:WBT, Start of Yellow

Natural Cycle: 65

Control Type: Actuated-Coordinated

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

Splits and Phases:  4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD
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Queues
5. KAONOULU STREET & PIILANI HIGHWAY

5/28/2014

e T 2R

[ B 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N M o (o of B 1 TR o R of oL I il
Volume (vph) 49 186 189 515 192 531 135 1430 509 512 1365 92
Lane Group Flow (vph) 52 196 199 542 202 559 142 1505 536 539 1437 97
Turn Type Prot pm+ov  Prot pm+ov  Prot pm+ov  Prot Perm
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2 6
Detector Phases 7 4 5 3 8 1 5 2 3 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 8.0 20.0 8.0 8.0 20.0 8.0 8.0 20.0 20.0
Total Split (s) 20.0 20.0 23.0 36.0 36.0 350 23.0 89.0 36.0 350 101.0 101.0
Total Split (%) 11.1% 11.1% 12.8% 20.0% 20.0% 19.4% 12.8% 49.4% 20.0% 19.4% 56.1% 56.1%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Llead Lag Lead Lead Lag Lead Lead Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Min None None C-Min C-Min
v/c Ratio 050 069 067 090 052 045 057 089 028 089 0.70 0.10
Control Delay 87.0 895 657 783 713 31.0 834 499 109 875 293 7.8
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 87.0 895 657 783 713 31.0 834 499 109 875 293 7.8
Queue Length 50th (ft) 61 120 193 340 242 215 85 851 123 325 617 18
Queue Length 95th (ftf) 111 167 279 #429 339 294 122 961 155 #432 762 51
Internal Link Dist (ft) 253 225 2017 2865
Turn Bay Length (ft)
Base Capacity (vph) 157 315 350 613 387 1238 362 1714 1913 617 2067 950
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 033 062 057 088 052 045 039 088 0.28 087 0.70 0.10
Intersection Summary
Cycle Length: 180
Actuated Cycle Length: 180
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 120
Control Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases: 5: KAONOULU STREET & PIILANI HIGHWAY
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Queues

6: KAONOULU STREET & SOUTH KIHEI ROAD 5/28/2014
" .
Lane Group WBL WBR NBT NBR SBL SBT
Lane Configurations % ul 4 'l % 4
Volume (vph) 163 120 544 239 148 522
Lane Group Flow (vph) 177 130 591 260 161 567
Turn Type Perm Perm  Prot
Protected Phases 8 2 1 6
Permitted Phases 8 2
Detector Phases 8 8 2 2 1 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0
Total Split (s) 20.0 20.0 31.0 310 9.0 40.0
Total Split (%) 33.3% 33.3% 51.7% 51.7% 15.0% 66.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None  Min Min None  Min
v/c Ratio 051 031 062 028 094 044
Control Delay 20.0 55 140 24 87.2 6.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.0 55 140 24 87.2 6.4
Queue Length 50th (ft) 44 0 126 0 46 68
Queue Length 95th (ftf) 100 34 270 33 #169 169
Internal Link Dist (ft) 290 106 222
Turn Bay Length (ft)
Base Capacity (vph) 480 524 1017 982 171 1340
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 0.37 025 058 0.26 094 042

Intersection Summary

Cycle Length: 60
Actuated Cycle Length: 53
Natural Cycle: 60

Control Type: Actuated-Uncoordinated

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:

6: KAONOULU STREET & SOUTH KIHEI ROAD
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Queues

7: KULANIHAKOI STREET & PIILANI HIGHWAY 5/28/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Volume (vph) 67 6 90 35 3 12 80 2097 27 11 1935 112
Lane Group Flow (vph) 0 80 98 0 41 13 87 2279 29 12 2103 122
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Detector Phases 4 4 4 8 8 8 5 2 2 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 8.0 20.0 20.0 8.0 20.0 20.0
Total Split (s) 270 270 270 270 27.0 27.0 25.0 107.0 107.0 16.0 98.0 98.0
Total Split (%) 18.0% 18.0% 18.0% 18.0% 18.0% 18.0% 16.7% 71.3% 71.3% 10.7% 65.3% 65.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Llead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Min C-Min None C-Min C-Min
v/c Ratio 0.64 041 0.32 0.08 060 078 0.02 0.16 0.80 0.10
Control Delay 70.0 1238 63.9 25.0 623 9.4 32 698 16.8 3.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 70.0 128 63.9 25.0 623 9.4 32 698 16.8 3.0
Queue Length 50th (ft) 77 0 38 0 85 303 1 12 613 10
Queue Length 95th (ft) 131 56 77 22 mll2 m715 m6 35 956 37
Internal Link Dist (ft) 212 261 1847 2017
Turn Bay Length (ft)
Base Capacity (vph) 205 326 209 254 248 2908 1304 142 2632 1197
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 0.39 0.30 020 005 035 0.78 0.02 0.08 0.80 0.10
Intersection Summary
Cycle Length: 150
Actuated Cycle Length: 150
Offset: 40 (27%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
m Volume for 95th percentile queue is metered by upstream signal.
Splits and Phases:  7: KULANIHAKOI STREET & PIILANI HIGHWAY
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Queues

8: PIIKEA AVENUE & PIILANI HIGHWAY 5/28/2014
ANt

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Volume (vph) 368 251 244 1707 1523 484
Lane Group Flow (vph) 400 273 265 1855 1655 526
Turn Type Perm  Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Detector Phases 4 4 5 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 80 20.0 200 20.0
Total Split (s) 39.0 39.0 36.0 111.0 75.0 75.0
Total Split (%) 26.0% 26.0% 24.0% 74.0% 50.0% 50.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None C-Max C-Max C-Max
v/c Ratio 097 050 085 0.73 091 0.55
Control Delay 935 123 69.8 151 326 8.7
Queue Delay 0.0 0.0 0.0 0.4 0.0 0.0
Total Delay 935 123 69.8 155 326 8.7

Queue Length 50th (ft) 391 30 253 527 671 60
Queue Length 95th (ft) #606 115 347 609 #1002 194

Internal Link Dist (ft) 745 1063 1739

Turn Bay Length (ft)

Base Capacity (vph) 413 550 378 2527 1812 958
Starvation Cap Reductn 0 0 0 230 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 097 050 070 0.81 091 0.55

Intersection Summary

Cycle Length: 150

Actuated Cycle Length: 150

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

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

Splits and Phases:  8: PIIKEA AVENUE & PIILANI HIGHWAY
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Queues

12: KAONOULU STREET & DRIVE A 5/28/2014
T T W AR

Lane Group EBL EBT EBR WBT NBL NBT SBT SBR 23
Lane Configurations LL I ol o S 1 Ts iy ul
Volume (vph) 376 235 287 453 390 37 60 171

Lane Group Flow (vph) 409 255 312 492 424 40 65 186

Turn Type Prot pt+ov Prot Perm
Protected Phases 7 4 45 8 5 2 6 3
Permitted Phases 6
Detector Phases 7 4 45 8 5 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 8.0 20.0 20.0 80 20.0 200 20.0 8.0
Total Split (s) 23.0 37.0 60.0 23.0 23.0 440 210 210 9.0
Total Split (%) 25.6% 41.1% 66.7% 25.6% 25.6% 48.9% 23.3% 23.3% 10%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None C-Max C-Max C-Max None
v/c Ratio 0.62 0.17 0.27 075 062 004 0.14 0.35
Control Delay 419 20.0 25 390 360 140 31.2 7.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 419 20.0 25 390 360 140 31.2 7.2

Queue Length 50th (fty 200 91 20 139 109 12 31 0
Queue Length 95th (ft) m241 mi11ll m66 190 160 31 67 54

Internal Link Dist (ft) 146 432 103 80

Turn Bay Length (ft)

Base Capacity (vph) 725 1523 1177 747 739 909 452 525
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 056 0.17 027 066 057 004 014 0.35

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 8 (9%), Referenced to phase 2:NBT and 6:SBTL, Start of Green
Natural Cycle: 65

Control Type: Actuated-Coordinated

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

Splits and Phases:  12: KAONOULU STREET & DRIVE A
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HCM Unsignalized Intersection Capacity Analysis

9: KAONOULU STREET & KENOLIO ROAD 5/28/2014
—
e R . O
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % T % T % T % T
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 37 296 16 39 280 98 9 8 34 120 10 14
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92
Hourly flow rate (vph) 40 322 17 42 304 107 10 9 37 130 11 15

Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft) 333

pX, platoon unblocked  0.91 091 0.91 091 091 0.91
vC, conflicting volume 411 339 821 907 330 886 862 358

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 354 339 803 897 330 875 849 295
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3
pO queue free % 96 97 96 96 95 39 96 98
cM capacity (veh/h) 1098 1220 246 237 711 215 253 678
Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SB1 SB2

Volume Total 40 339 42 411 10 46 130 26

Volume Left 40 0 42 0 10 0 130 0

Volume Right 0 17 0 107 0 37 0 15

cSH 1098 1700 1220 1700 246 515 215 399

Volume to Capacity 0.04 020 0.03 024 0.04 009 0.61 0.07

Queue Length 95th (ft) 3 0 3 0 3 7 87 5

Control Delay (s) 8.4 0.0 8.1 0.0 20.2 127 448 147

Lane LOS A A C B E B

Approach Delay (s) 0.9 0.8 14.0 39.8

Approach LOS B E

Intersection Summary

Average Delay 7.4

Intersection Capacity Utilization 47.3% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Piilani Promenade 2013

Phillip Rowell & Associates 2018 PM With Project With Honuaula



HCM Unsignalized Intersection Capacity Analysis

10: KAONOULU STREET & ALULIKE STREET 5/28/2014
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Right Turn Channelized

Volume (veh/h) 82 341 16 2 300 6 2 1 3 3 1 58

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (vph) 89 371 17 2 326 7 2 1 3 3 1 63

Approach Volume (veh/h) 477 335 7 67

Crossing Volume (veh/h) 7 92 463 330

High Capacity (veh/h) 1378 1288 961 1068

High v/c (veh/h) 0.35 0.26 0.01 0.06

Low Capacity (veh/h) 1155 1074 779 875

Low v/c (veh/h) 0.41 0.31 0.01 0.08

Intersection Summary

Maximum v/c High 0.35

Maximum v/c Low 0.41

Intersection Capacity Utilization 36.1% ICU Level of Service A

HCM Unsignalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade 2013
2018 PM With Project With Honuaula



HCM Unsignalized Intersection Capacity Analysis

13: KAONOULU STREET & DRIVE B SOUTH 5/28/2014
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations +4 ul +4 ul

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 896 311 0 1240 0 0

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 974 338 0 1348 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 305 296

pX, platoon unblocked 0.97 0.89 0.97

vC, conflicting volume 1312 1648 487

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1293 1515 446

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 100

cM capacity (veh/h) 518 98 545

Direction, Lane # EB1 EB2 EB3 WB1 WB2 NB1

Volume Total 487 487 338 674 674 0

Volume Left 0 0 0 0 0 0

Volume Right 0 0 338 0 0 0

cSH 1700 1700 1700 1700 1700 1700

Volume to Capacity 029 0.29 0.20 040 0.40 0.00

Queue Length 95th (ft) 0 0 0 0 0 0

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 37.6% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade 2013
2018 PM With Project With Honuaula



HCM Unsignalized Intersection Capacity Analysis

14: KAONOULU STREET & DRIVE B NORTH 5/28/2014
A AN S

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations +4 44 'l ul

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 0 896 1013 0 0 227

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 0 974 1101 0 0 247

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 375 226

pX, platoon unblocked  0.87 0.88 0.87

vC, conflicting volume 1101 1588 551

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 971 1467 341

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 57

cM capacity (veh/h) 616 105 572

Direction, Lane # EB1 EB2 WB1 WB2 WB3 SB1

Volume Total 487 487 551 551 0 247

Volume Left 0 0 0 0 0 0

Volume Right 0 0 0 0 0 247

cSH 1700 1700 1700 1700 1700 572

Volume to Capacity 029 029 032 032 0.00 043

Queue Length 95th (ft) 0 0 0 0 0 54

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 16.0

Lane LOS C

Approach Delay (s) 0.0 0.0 16.0

Approach LOS C

Intersection Summary

Average Delay 1.7

Intersection Capacity Utilization 48.7% ICU Level of Service A

Analysis Period (min)

15

HCM Unsignalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade 2013

2018 PM With Project With Honuaula



HCM Unsignalized Intersection Capacity Analysis

15: KAONOULU STREET & DRIVE C 5/28/2014
—
e R . O

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul LI 5 % Ts iy ul
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 105 20 109 0 40 0 350 0 0 0 0 63
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92
Hourly flow rate (vph) 114 22 118 0 43 0 380 0 0 0 0 68

Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft) 512

pX, platoon unblocked

vC, conflicting volume 43 140 340 293 22 293 412 22

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 43 140 340 293 22 293 412 22
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3
pO queue free % 93 100 27 100 100 100 100 93
cM capacity (veh/h) 1563 1441 520 571 1050 601 490 1050
Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 NB2 SB1 SB2

Volume Total 114 22 118 0 29 14 380 0 0 68

Volume Left 114 0 0 0 0 0 380 0 0 0

Volume Right 0 0 118 0 0 0 0 0 0 68

cSH 1563 1700 1700 1700 1700 1700 520 1700 1700 1050

Volume to Capacity 0.07 0.01 0.07 0.00 0.02 001 073 0.00 0.00 o0.07

Queue Length 95th (ft) 6 0 0 0 0 0 151 0 0 5

Control Delay (s) 7.5 0.0 0.0 0.0 0.0 0.0 285 0.0 0.0 8.7

Lane LOS A D A A A

Approach Delay (s) 3.4 0.0 28.5 8.7

Approach LOS D A

Intersection Summary

Average Delay 16.4

Intersection Capacity Utilization 38.5% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Piilani Promenade 2013

Phillip Rowell & Associates 2018 PM With Project With Honuaula



HCM Unsignalized Intersection Capacity Analysis

16: KAONOULU STREET & DRIVE D 5/28/2014
-—
— Y ¥ N
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations ul 4 %
Sign Control Free Free Stop
Grade 0% 0% 0%
Volume (veh/h) 0 20 0 0 40 0
Peak Hour Factor 092 092 092 092 092 0.92
Hourly flow rate (vph) 0 22 0 0 43 0

Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)

Median type None
Median storage veh)

Upstream signal (ft) 712

pX, platoon unblocked

vC, conflicting volume 22 0 0

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 22 0 0
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)

tF (s) 2.2 3.5 3.3
p0 queue free % 100 96 100
cM capacity (veh/h) 1594 1023 1085
Direction, Lane # EB1 WB1 NB1

Volume Total 22 0 43

Volume Left 0 0 43

Volume Right 22 0 0

cSH 1700 1700 1023

Volume to Capacity 0.01 0.00 0.04

Queue Length 95th (ft) 0 0 3

Control Delay (s) 0.0 0.0 8.7

Lane LOS A

Approach Delay (s) 0.0 0.0 8.7

Approach LOS A

Intersection Summary

Average Delay 5.8

Intersection Capacity Utilization 6.7% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Piilani Promenade 2013
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HCM Signalized Intersection Capacity Analysis

1. OHUKAI STREET & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % iy ul b iy ul LI F " +4 ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 095 100 095 095 100 1.00 095 100 0.97 095 1.00
Frt 100 100 085 100 100 085 100 100 0.85 1.00 1.00 0.85
FIt Protected 095 097 100 095 098 100 095 1.00 100 095 1.00 1.00
Satd. Flow (prot) 1681 1718 1583 1681 1740 1583 1770 3539 1583 3433 3539 1583
FIt Permitted 095 097 100 095 098 100 095 1.00 100 0.95 1.00 1.00
Satd. Flow (perm) 1681 1718 1583 1681 1740 1583 1770 3539 1583 3433 3539 1583
Volume (vph) 177 45 191 121 62 37 86 1325 150 95 1443 105
Peak-hour factor, PHF  0.92 0.92 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 192 49 208 132 67 40 93 1440 163 103 1568 114
RTOR Reduction (vph) 0 0 128 0 0 37 0 0 76 0 0 51
Lane Group Flow (vph) 117 124 80 97 102 3 93 1440 87 103 1568 63
Turn Type Split Perm  Split Perm  Prot Perm  Prot Perm
Protected Phases 8 8 7 7 5 2 1 6
Permitted Phases 8 7 2 6
Actuated Green, G (s) 10.2 10.2 10.2 5.3 5.3 5.3 45 452 452 6.0 46.7 46.7
Effective Green, g (s) 11.2 112 112 6.3 6.3 6.3 55 46.2 46.2 7.0 477 477
Actuated g/C Ratio 0.13 0.13 0.13 0.07 0.07 007 0.06 053 053 0.08 055 0.55
Clearance 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
Vehicle Extension (s) 3.5 3.5 3.5 3.0 3.0 3.0 2.0 5.0 5.0 2.0 5.0 5.0
Lane Grp Cap (vph) 217 222 204 122 126 115 112 1886 844 277 1947 871
v/s Ratio Prot 0.07 0.07 0.06 ¢0.06 c0.05 041 0.03 c0.44
v/s Ratio Perm 0.13 0.03 0.10 0.07
v/c Ratio 054 056 039 080 081 003 083 076 010 0.37 0.81 0.07
Uniform Delay, d1 353 354 346 396 396 373 401 159 100 378 158 9.1
Progression Factor 100 100 100 100 100 1.00 1.00 100 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.9 3.3 15 29.0 305 0.1 36.8 2.2 0.1 0.3 2.9 0.1
Delay (s) 382 388 361 686 701 374 770 182 101 381 186 9.2
Level of Service D D D E E D E B B D B A
Approach Delay (s) 37.4 64.0 20.6 19.2
Approach LOS D E C B
Intersection Summary
HCM Average Control Delay 24.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.80
Actuated Cycle Length (s) 86.7 Sum of lost time (s) 12.0
Intersection Capacity Utilization 67.4% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis
Phillip Rowell & Associates

Piilani Promenade TIAR 2013
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HCM Signalized Intersection Capacity Analysis

2: UWAPO ROAD & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 100 100 100 100 100 100 0.95 100 100 0.95 1.00
Frt 1.00 100 08 100 100 085 100 100 0.85 1.00 1.00 0.85
Flt Protected 095 100 100 095 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 3539 1583 1770 3539 1583
Flt Permitted 073 100 100 075 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (perm) 1359 1863 1583 1394 1863 1583 1770 3539 1583 1770 3539 1583
Volume (vph) 60 13 110 96 39 51 73 1359 108 68 1627 49
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 65 14 120 104 42 55 79 1477 117 74 1768 53
RTOR Reduction (vph) 0 0 104 0 0 48 0 0 41 0 0 18
Lane Group Flow (vph) 65 14 16 104 42 7 79 1477 76 74 1768 35
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 8 8 8 2 6
Actuated Green, G (s) 11.3 11.3 11.3 113 11.3 11.3 6.2 583 583 6.2 583 583
Effective Green, g (s) 123 123 123 123 123 123 72 593 593 72 593 593
Actuated g/C Ratio 0.14 0.14 014 014 014 0.14 008 065 065 0.08 0.65 0.65
Clearance 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
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 2.0 5.0 5.0 2.0 5.0 5.0
Lane Grp Cap (vph) 184 252 214 189 252 214 140 2311 1034 140 2311 1034
v/s Ratio Prot 0.01 0.02 c0.04 0.42 0.04 c0.50
v/s Ratio Perm 0.05 0.08 0.07 0.03 0.07 0.03
v/c Ratio 035 0.06 008 055 0.17 003 056 064 007 053 0.77 0.03
Uniform Delay, d1 356 342 343 367 347 341 403 9.4 57 40.2 10.9 5.6
Progression Factor 1.00 100 100 100 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 1.6 0.1 0.2 4.2 0.4 0.1 3.1 0.8 0.1 1.7 1.8 0.0
Delay (s) 372 343 345 409 351 342 434 102 58 418 128 5.6
Level of Service D C C D D C D B A D B A
Approach Delay (s) 354 37.9 115 13.7
Approach LOS D D B B
Intersection Summary
HCM Average Control Delay 15.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 90.8 Sum of lost time (s) 12.0
Intersection Capacity Utilization 71.1% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

3: NORTH KIHEI ROAD & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 s L L T 5 LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 095 095 0.88 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 1.00 0.85 0.91 1.00 1.00 1.00 1.00 0.85
FIt Protected 095 095 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1681 1681 2787 1667 3433 3537 1770 3539 1583
FIt Permitted 095 095 1.00 0.98 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1681 1681 2787 1667 3433 3537 1770 3539 1583
Volume (vph) 186 0 444 1 0 2 386 1086 4 6 1274 157
Peak-hour factor, PHF  0.92 0.92 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 202 0 483 1 0 2 420 1180 4 7 138 171
RTOR Reduction (vph) 0 0 170 0 2 0 0 0 0 0 0 88
Lane Group Flow (vph) 101 101 313 0 1 0 420 1184 0 7 1385 83
Turn Type Split custom  Split Prot Prot Perm
Protected Phases 8 8 7 7 5 2 1 6
Permitted Phases 58 6
Actuated Green, G (s) 7.1 7.1 277 0.8 146 515 0.8 377 377
Effective Green, g (s) 9.1 9.1 277 2.8 146 535 0.8 39.7 39.7
Actuated g/C Ratio 0.11 0.11 0.34 0.03 0.18 0.65 0.01 048 0.48
Clearance Time (s) 6.0 6.0 6.0 4.0 6.0 4.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 2.0 4.5 2.0 4.5 4.5
Lane Grp Cap (vph) 186 186 939 57 610 2302 17 1709 765
v/s Ratio Prot 0.06 0.06 c0.00 c0.12 0.33 0.00 ¢0.39
v/s Ratio Perm 0.17 0.11
v/c Ratio 0.54 054 0.33 0.02 0.69 0.51 041 081 0.11
Uniform Delay, d1 346 346 204 38.4 317 7.5 405 18.1 116
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.2 3.2 0.1 0.1 2.6 0.3 5.8 3.3 0.1
Delay (s) 37.8 37.8 204 38.5 34.3 7.9 46.3 214 117
Level of Service D D C D C A D C B
Approach Delay (s) 25.6 38.5 14.8 20.4
Approach LOS C D B C
Intersection Summary
HCM Average Control Delay 19.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 82.2 Sum of lost time (s) 12.0
Intersection Capacity Utilization 68.0% ICU Level of Service C
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD 5/30/2014
— N ¥ TN 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations 4 ul LI © S 1 ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 1.00 1.00 0.95 100 0.95 1.00
Satd. Flow (prot) 1863 1583 1770 3539 3433 1583
Flt Permitted 1.00 1.00 0.95 100 0.95 1.00
Satd. Flow (perm) 1863 1583 1770 3539 3433 1583
Volume (vph) 404 443 129 396 347 141
Peak-hour factor, PHF 092 092 092 092 092 0.92
Adj. Flow (vph) 439 482 140 430 377 153
RTOR Reduction (vph) 0 270 0 0 0 0
Lane Group Flow (vph) 439 212 140 430 377 153
Turn Type Perm  Prot custom
Protected Phases 2 1 6 3
Permitted Phases 2 123

Actuated Green, G (s) 25.7 25.7 95 39.2 117 619
Effective Green, g (s) 272 27.2 95 40.7 132 619

Actuated g/C Ratio 044 044 015 066 0.21 1.00

Clearance Time (s) 5.5 55 4.0 55 55

Vehicle Extension (s) 5.0 5.0 2.0 5.0 2.0

Lane Grp Cap (vph) 819 696 272 2327 732 1583

v/s Ratio Prot 0.24 c0.08 0.12 c0.11

v/s Ratio Perm 0.30 0.10

v/c Ratio 054 030 051 018 052 0.10

Uniform Delay, d1 12.7 112 241 41 215 0.0

Progression Factor 100 100 100 100 1.00 1.00

Incremental Delay, d2 1.2 0.5 0.7 0.1 0.3 0.0

Delay (s) 140 11.7 2438 42 218 0.0

Level of Service B B C A C A

Approach Delay (s) 12.8 9.3 155

Approach LOS B A B

Intersection Summary

HCM Average Control Delay 125 HCM Level of Service B
HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 61.9 Sum of lost time (s) 12.0
Intersection Capacity Utilization 48.3% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

5: KAONOULU STREET & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N M o + " MW M il
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 095 100 097 100 0.88 100 095 0.88 097 095 1.00
Frt 1.00 100 08 100 100 085 100 100 0.85 1.00 1.00 0.85
Flt Protected 095 100 100 095 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (prot) 1770 3539 1583 3433 1863 2787 1770 3539 2787 3433 3539 1583
Flt Permitted 095 100 100 095 100 100 095 100 1.00 095 1.00 1.00
Satd. Flow (perm) 1770 3539 1583 3433 1863 2787 1770 3539 2787 3433 3539 1583
Volume (vph) 74 242 170 647 219 629 129 810 664 704 924 117
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 80 263 185 703 238 684 140 880 722 765 1004 127
RTOR Reduction (vph) 0 0 20 0 0 164 0 0 23 0 0 77
Lane Group Flow (vph) 80 263 165 703 238 520 140 880 699 765 1004 50
Turn Type Prot pm+ov  Prot pm+ov  Prot pm+ov  Prot Perm
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 80 105 20.1 19.0 215 425 96 239 429 210 353 353
Effective Green, g (s) 80 105 20.1 19.0 215 425 96 239 429 210 353 353
Actuated g/C Ratio 009 0.12 022 021 024 047 011 0.26 047 023 0.39 0.39
Clearance Time (s) 4.0 4.0 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 3.0 3.0
Lane Grp Cap (vph) 157 411 422 722 443 1434 188 936 1446 797 1382 618
v/s Ratio Prot 0.05 0.07 0.05 c0.20 c0.13 0.11 0.08 c0.25 0.10 c0.22 0.28
v/s Ratio Perm 0.07 0.13 0.15 0.08
v/c Ratio 051 064 039 097 054 036 074 094 048 096 0.73 0.08
Uniform Delay, d1 393 381 299 355 301 153 392 326 16.2 343 234 173
Progression Factor 1.00 100 100 100 100 100 100 100 100 100 100 1.00
Incremental Delay, d2 2.6 3.3 06 26.9 1.3 0.2 148 16.8 0.3 223 1.9 0.1
Delay (s) 419 414 305 623 314 155 540 494 165 565 254 174
Level of Service D D C E C B D D B E C B
Approach Delay (s) 37.7 38.1 36.1 37.4
Approach LOS D D D D
Intersection Summary
HCM Average Control Delay 37.2 HCM Level of Service D
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 90.4 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.0% ICU Level of Service D
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

6: KAONOULU STREET & SOUTH KIHEI ROAD 5/30/2014
" .
Movement WBL WBR NBT NBR SBL SBT
Lane Configurations % ul 4 'l % 4
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 100 100 100 1.00 1.00
Frt 100 085 100 085 1.00 1.00
Flt Protected 095 100 1.00 1.00 095 1.00
Satd. Flow (prot) 1770 1583 1863 1583 1770 1863
Flt Permitted 0.95 100 1.00 1.00 0.36 1.00
Satd. Flow (perm) 1770 1583 1863 1583 673 1863
Volume (vph) 207 123 536 233 153 455
Peak-hour factor, PHF  0.92 0.92 0.92 092 0.92 0.92
Adj. Flow (vph) 225 134 583 253 166 495

RTOR Reduction (vph) 0 103
Lane Group Flow (vph) 225 31

0 108 0 0
583 145 166 495

Turn Type Perm
Protected Phases 8
Permitted Phases 8

Actuated Green, G (s) 9.6 9.6
Effective Green, g (s) 9.6 9.6

Perm Perm
2 6

2 6
236 236 236 236
236 236 23.6 236

Actuated g/C Ratio 0.23 0.23 0.57 057 057 0.57

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) 412 369 1067 907 386 1067

v/s Ratio Prot c0.13 c0.31 0.27

v/s Ratio Perm 0.08 0.16 0.25

v/c Ratio 055 0.08 055 0.16 043 0.46

Uniform Delay, d1 139 124 55 4.1 5.0 5.1

Progression Factor 100 100 100 100 1.00 1.00

Incremental Delay, d2 15 0.1 0.6 0.1 0.8 0.3

Delay (s) 154 125 6.0 4.2 5.8 5.4

Level of Service B B A A A A

Approach Delay (s) 14.3 5.5 5.5

Approach LOS B A A

Intersection Summary

HCM Average Control Delay 7.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.55

Actuated Cycle Length (s) 41.2 Sum of lost time (s) 8.0
Intersection Capacity Utilization 58.2% ICU Level of Service B

Analysis Period (min)
¢ Critical Lane Group

15
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HCM Signalized Intersection Capacity Analysis

7: KULANIHAKOI STREET & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul LI ul LI ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 095 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 095 1.00 095 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3539 1583
Flt Permitted 0.76 1.00 095 1.00 1.00 1.00
Satd. Flow (perm) 1410 1583 1770 3539 3539 1583
Volume (vph) 87 0 81 0 0 0 35 1613 0 0 1532 105
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 95 0 88 0 0 0 38 1753 0 0 1665 114
RTOR Reduction (vph) 0 0 78 0 0 0 0 0 0 0 0 35
Lane Group Flow (vph) 0 95 10 0 0 0 38 1753 0 0 1665 79
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 6
Actuated Green, G (s) 10.3 10.3 43 69.3 61.0 61.0
Effective Green, g (s) 10.3 10.3 43 69.3 61.0 61.0
Actuated g/C Ratio 0.12 0.12 0.05 0.79 0.70 0.70
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) 166 186 87 2800 2464 1102
v/s Ratio Prot 0.02 ¢0.50 c0.47
v/s Ratio Perm c0.07 0.06 0.07
v/c Ratio 0.57 0.06 0.44 0.63 0.68 0.07
Uniform Delay, d1 36.6 343 40.5 3.8 7.6 4.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.7 0.1 35 0.4 0.7 0.0
Delay (s) 41.3 345 44.0 4.2 8.4 4.3
Level of Service D C D A A A
Approach Delay (s) 38.0 0.0 5.1 8.1
Approach LOS D A A A
Intersection Summary
HCM Average Control Delay 8.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.67
Actuated Cycle Length (s) 87.6 Sum of lost time (s) 12.0
Intersection Capacity Utilization 56.1% ICU Level of Service B
Analysis Period (min) 15
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HCM Signalized Intersection Capacity Analysis

8: PIIKEA AVENUE & PIILANI HIGHWAY 5/30/2014
2 T I

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 095 100 095 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3539 1583
Flt Permitted 095 100 095 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 3539 1583
Volume (vph) 433 255 214 1319 1272 485
Peak-hour factor, PHF 092 092 092 092 092 0.92
Adj. Flow (vph) 471 277 233 1434 1383 527
RTOR Reduction (vph) 0 197 0 0 0 299
Lane Group Flow (vph) 471 80 233 1434 1383 228
Turn Type Perm  Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6

Actuated Green, G (s) 26.0 26.0 13.0 56.0 39.0 39.0
Effective Green, g (s) 260 26.0 13.0 56.0 39.0 39.0

Actuated g/C Ratio 029 029 0.14 062 043 043

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lane Grp Cap (vph) 511 457 256 2202 1534 686

v/s Ratio Prot c0.27 c0.13 0.41 ¢0.39

v/s Ratio Perm 0.17 0.33

v/c Ratio 092 0.18 091 065 090 0.33

Uniform Delay, d1 31.0 240 379 108 237 16.9

Progression Factor 100 100 100 100 1.00 1.00

Incremental Delay, d2  24.5 08 37.1 15 8.9 1.3

Delay (s) 555 248 751 123 327 182

Level of Service E C E B C B

Approach Delay (s) 44.1 21.1 287

Approach LOS D C C

Intersection Summary

HCM Average Control Delay 28.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.0% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

12: UPCOUNTRY HIGHWAY & DRIVE A 5/30/2014
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LL I ul LI 5 N Ts iy ul
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 097 095 1.00 0.95 0.97 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 0.85
Flt Protected 095 1.00 1.00 1.00 095 1.00 1.00 1.00
Satd. Flow (prot) 3433 3539 1583 3539 3433 1863 1863 1583
Flt Permitted 095 1.00 1.00 1.00 095 1.00 1.00 1.00
Satd. Flow (perm) 3433 3539 1583 3539 3433 1863 1863 1583
Volume (vph) 414 277 442 0 589 0 518 60 0 0 55 170
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 0.92
Adj. Flow (vph) 450 301 480 0 640 0 563 65 0 0 60 185
RTOR Reduction (vph) 0 0 273 0 0 0 0 0 0 0 0 143
Lane Group Flow (vph) 450 301 207 0 640 0 563 65 0 0 60 42
Turn Type Prot Prot  Prot Prot Prot Perm
Protected Phases 7 4 4 3 8 5 2 1 6
Permitted Phases 6
Actuated Green, G(s) 156 389 38.9 19.3 18.8 431 20.3 20.3
Effective Green, g (s) 15,6 389 389 19.3 18.8 431 20.3 20.3
Actuated g/C Ratio 0.17 043 043 0.21 0.21 0.48 0.23 0.23
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) 595 1530 684 759 717 892 420 357
v/s Ratio Prot 0.13 0.09 c0.30 c0.18 c0.16 0.03 0.03
v/s Ratio Perm 0.12
v/c Ratio 0.76 0.20 0.30 0.84 0.79 0.07 0.14 0.12
Uniform Delay, d1 354 159 16.7 33.9 33.7 127 279 27.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 5.5 0.1 0.3 8.5 5.7 0.2 0.7 0.7
Delay (s) 408 159 16.9 42.4 39.3 128 28.6 28.4
Level of Service D B B D D B C C
Approach Delay (s) 25.4 42.4 36.6 28.4
Approach LOS C D D C
Intersection Summary
HCM Average Control Delay 32.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 59.5% ICU Level of Service B
Analysis Period (min) 15
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Queues

1. OHUKAI STREET & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % iy ul b iy ul LI F " +4 ul
Volume (vph) 177 45 191 121 62 37 86 1325 150 95 1443 105
Lane Group Flow (vph) 117 124 208 97 102 40 93 1440 163 103 1568 114
Turn Type Split Perm  Split Perm  Prot Perm  Prot Perm
Protected Phases 8 8 7 7 5 2 1 6
Permitted Phases 8 7 2 6
Detector Phases 8 8 8 7 7 7 5 2 2 1 6 6
Minimum Initial (s) 10.0 10.0 10.0 5.0 5.0 5.0 50 20.0 20.0 8.0 20.0 20.0
Minimum Spilit (s) 150 150 15.0 100 100 10.0 10.0 250 250 13.0 250 25.0
Total Split (s) 150 150 15.0 120 120 120 11.0 50.0 50.0 13.0 52.0 520
Total Split (%) 16.7% 16.7% 16.7% 13.3% 13.3% 13.3% 12.2% 55.6% 55.6% 14.4% 57.8% 57.8%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lag Lag Lead Lead Lead Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None None None None  Min Min None  Min Min
v/c Ratio 052 054 061 064 065 022 066 074 017 029 0.78 0.12
Control Delay 46.2 46.7 217 585 583 158 621 194 25 396 195 25
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 46.2 46.7 217 585 583 158 621 194 25 396 195 25
Queue Length 50th (ft) 67 71 32 56 60 0 53 337 0 28 371 0
Queue Length 95th (ft) #127 #140 104 #131 #136 30 #126 431 29 53 472 24
Internal Link Dist (ft) 459 456 2865 2675
Turn Bay Length (ft)
Base Capacity (vph) 224 229 339 156 162 183 144 1948 945 357 2017 951
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 052 054 061 062 063 022 065 074 017 029 0.78 0.12
Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 84.4
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases: 1. OHUKAI STREET & PIILANI HIGHWAY
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Queues

2: UWAPO ROAD & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul LI ul LI ul
Volume (vph) 60 13 110 96 39 51 73 1359 108 68 1627 49
Lane Group Flow (vph) 65 14 120 104 42 55 79 1477 117 74 1768 53
Turn Type Perm Perm Perm Perm  Prot Perm  Prot Perm
Protected Phases 8 8 5 2 1 6
Permitted Phases 8 8 8 8 2 6
Detector Phases 8 8 8 8 8 8 5 2 2 1 6 6
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 50 20.0 20.0 50 20.0 20.0
Minimum Split (s) 100 100 100 1100 1100 100 100 270 270 100 270 270
Total Split (s) 180 180 180 180 180 180 130 590 59.0 130 59.0 59.0
Total Split (%) 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 14.4% 65.6% 65.6% 14.4% 65.6% 65.6%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lead/Lag Llead Lag Lag Lead Lag Lag
Lead-Lag Optimize?

Recall Mode None None None None None None None Min Min None Min Min
v/c Ratio 035 005 037 054 016 021 050 063 0.11 047 0.76 0.05
Control Delay 38.4 33.0 98 428 344 115 470 116 1.7 46.0 146 2.2
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 38.4 33.0 98 428 344 115 470 116 1.7 46.0 146 2.2
Queue Length 50th (ft) 33 7 0 55 21 0 43 267 0 40 373 0
Queue Length 95th (ft) 72 24 47 106 50 32 88 343 19 84 480 13
Internal Link Dist (ft) 530 620 2675 2120

Turn Bay Length (ft)
Base Capacity (vph) 208 285 344 214 285 289 173 2336 1085 173 2334 1062

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 031 005 035 049 015 019 046 063 0.11 043 0.76 0.05

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 89.9

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Splits and Phases:  2: UWAPO ROAD & PIILANI HIGHWAY
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Queues

3: NORTH KIHEI ROAD & PIILANI HIGHWAY 5/30/2014
O N
Lane Group EBL EBT EBR WBT NBL NBT SBL SBT SBR
Lane Configurations % 4 F R A LI ul
Volume (vph) 186 0 444 0 386 1086 6 1274 157
Lane Group Flow (vph) 101 101 483 3 420 1184 7 138 171
Turn Type Split custom Prot Prot Perm
Protected Phases 8 8 7 5 2 1 6
Permitted Phases 58 6
Detector Phases 8 8 58 7 5 2 1 6 6
Minimum Initial (s) 7.0 7.0 5.0 10.0 20.0 5.0 20.0 20.0
Minimum Spilit (s) 13.0 13.0 11.0 26.0 26.0 9.0 26.0 26.0
Total Split (s) 13.0 130 39.0 11.0 26.0 57.0 9.0 40.0 40.0
Total Split (%) 14.4% 14.4% 43.3% 12.2% 28.9% 63.3% 10.0% 44.4% 44.4%
Yellow Time (s) 4.0 4.0 4.0 3.0 4.5 3.0 4.5 4.5
All-Red Time (s) 2.0 2.0 2.0 1.0 15 1.0 15 15
Lead/Lag Lag Lag Lead Lead Lag Lead Lag Lag
Lead-Lag Optimize?
Recall Mode None None None None Min None  Min Min
v/c Ratio 049 049 040 0.02 062 046 0.06 0.80 0.20
Control Delay 42.0 42.0 85 30.0 29.0 6.1 39.8 221 3.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 42.0 420 8.5 300 29.0 6.1 398 221 3.3
Queue Length 50th (ft) 44 44 36 0 87 71 3 238 0
Queue Length 95th (ft) #127 #127 88 9 151 258 18 #557 38
Internal Link Dist (ft) 1420 460 2120 1468
Turn Bay Length (ft)
Base Capacity (vph) 207 207 1350 143 933 2569 109 1740 865
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 049 049 036 0.02 045 046 0.06 0.80 0.20

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 74

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

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

Splits and Phases:  3: NORTH KIHEI ROAD & PIILANI HIGHWAY
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Queues

4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD 5/30/2014
— N ¥ TN 7
Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations 4 ul LI © S 1 ul
Volume (vph) 404 443 129 396 347 141
Lane Group Flow (vph) 439 482 140 430 377 153
Turn Type Perm  Prot custom
Protected Phases 2 1 6 3
Permitted Phases 2 123
Detector Phases 2 2 1 6 3 123
Minimum Initial (s) 10.0 10.0 50 10.0 7.0
Minimum Split (s) 30.5 305 9.0 155 125
Total Split (s) 40.1 40.1 240 641 259 90.0
Total Split (%) 44.6% 44.6% 26.7% 71.2% 28.8%100.0%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0
All-Red Time (s) 15 15 1.0 15 15
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Recall Mode Min Min Min Min Min
v/c Ratio 055 050 052 019 052 0.10
Control Delay 15.9 3.1 298 45 25.1 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 15.9 3.1 298 45 25.1 0.1

Queue Length 50th (ft) 114 0 53 26 70 0
Queue Length 95th (ft) 252 53 120 55 128 0

Internal Link Dist (ft) 714 1420 691

Turn Bay Length (ft)

Base Capacity (vph) 955 1046 502 2617 1091 1583
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 046 046 028 0.16 0.35 0.10

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 62.7

Natural Cycle: 55

Control Type: Actuated-Uncoordinated

Splits and Phases:  4: NORTH KIHEI ROAD & SOUTH KIHEI ROAD
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Queues

5: KAONOULU STREET & PIILANI HIGHWAY 5/30/2014
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N M o b ¢ " MW M i"r
Volume (vph) 74 242 170 647 219 629 129 810 664 704 924 117
Lane Group Flow (vph) 80 263 185 703 238 684 140 880 722 765 1004 127
Turn Type Prot pm+ov  Prot pm+ov  Prot pm+ov  Prot Perm
Protected Phases 7 4 5 3 8 1 5 2 3 1 6
Permitted Phases 4 8 2 6
Detector Phases 7 4 5 3 8 1 5 2 3 1 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 20.0 20.0 8.0 8.0 20.0 8.0 8.0 20.0 8.0 8.0 20.0 20.0
Total Split (s) 16,0 140 140 230 210 250 140 280 230 250 39.0 390
Total Split (%) 17.8% 15.6% 15.6% 25.6% 23.3% 27.8% 15.6% 31.1% 25.6% 27.8% 43.3% 43.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Llead Lag Lead Lead Lag Lead Lead Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None Min None None  Min Min
v/c Ratio 045 069 043 097 053 043 074 093 049 095 0.72 0.18
Control Delay 418 475 272 624 36.8 85 598 496 142 570 26.8 4.1
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 418 475 272 624 36.8 85 598 496 142 570 26.8 4.1
Queue Length 50th (ft) 43 76 74 205 122 67 78 256 132 222 251 0
Queue Length 95th (ft) 86 118 136 #319 #212 121 #166 #376 184 #337 325 34
Internal Link Dist (ft) 253 225 2017 2865
Turn Bay Length (ft)
Base Capacity (vph) 226 393 422 728 448 1596 197 947 1479 804 1394 700
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 035 067 044 097 053 043 071 093 049 095 0.72 0.18
Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 89.6
Natural Cycle: 100
Control Type: Actuated-Uncoordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases: 5: KAONOULU STREET & PIILANI HIGHWAY
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Queues

6: KAONOULU STREET & SOUTH KIHEI ROAD 5/30/2014
S
Lane Group WBL NBT NBR SBL SBT
Lane Configurations % 4 'l % 4
Volume (vph) 207 536 233 153 455
Lane Group Flow (vph) 225 583 253 166 495
Turn Type Perm Perm
Protected Phases 8 2 6
Permitted Phases 2 6
Detector Phases 8 2 2 6 6
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0
Minimum Spilit (s) 20.0 20.0 20.0 20.0 20.0
Total Split (s) 20.0 25,0 25.0 25.0 25.0
Total Split (%) 44.4% 44.4% 55.6% 55.6% 55.6% 55.6%
Yellow Time (s) 35 3.5 35 3.5 35
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5
Lead/Lag
Lead-Lag Optimize?
Recall Mode None Min Min Min Min
v/c Ratio 0.50 053 0.24 053 0.45
Control Delay 12.7 9.0 1.9 175 8.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 12.7 9.0 19 175 8.0

Queue Length 50th (ft) 35
Queue Length 95th (ft) 83

Internal Link Dist (ft) 290
Turn Bay Length (ft)

Base Capacity (vph) 613
Starvation Cap Reductn 0
Spillback Cap Reductn 0
Storage Cap Reductn 0
Reduced v/c Ratio 0.37

Intersection Summary

69 0 19 55
190 26 #110 151
106 222

1155 1078 331 1155
0 0 0 0

0 0 0 0

0 0 0 0
050 0.23 050 0.43

Cycle Length: 45
Actuated Cycle Length: 41
Natural Cycle: 50

Control Type: Actuated-Uncoordinated

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

Splits and Phases:  6: KAONOULU STREET & SOUTH KIHEI ROAD
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Queues

7: KULANIHAKOI STREET & PIILANI HIGHWAY 5/30/2014
O T N I

Lane Group EBL EBT EBR NBL NBT SBT SBR gl 28

Lane Configurations iy ul LT © S ul

Volume (vph) 87 0 81 35 1613 1532 105

Lane Group Flow (vph) 0 95 88 38 1753 1665 114

Turn Type Perm Perm  Prot Perm

Protected Phases 4 5 2 6 1 8

Permitted Phases 4 4 6

Detector Phases 4 4 4 5 2 6 6

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 20.0 20.0 20.0 80 20.0 20.0 20.0 8.0 20.0

Total Split (s) 21.0 21.0 21.0 11.0 60.0 58.0 58.0 9.0 21.0

Total Split (%) 23.3% 23.3% 23.3% 12.2% 66.7% 64.4% 64.4% 10% 23%

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Lead/Lag lead Lag Lag Lag Lead

Lead-Lag Optimize? Yes Yes Yes Yes Yes

Recall Mode None None None None  Min Min Min None None

v/c Ratio 052 031 0.28 062 066 0.10

Control Delay 34.2 9.1 40.9 56 104 1.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 34.2 9.1 40.9 56 104 1.7

Queue Length 50th (ft) 43 0 17 157 269 0

Queue Length 95th (ft) 94 39 51 295 428 19

Internal Link Dist (ft) 212 1953 2017

Turn Bay Length (ft)

Base Capacity (vph) 269 373 144 2850 2589 1188

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 035 024 026 062 064 0.10

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 85.9

Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Splits and Phases:  7: KULANIHAKOI STREET & PIILANI HIGHWAY
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Queues

8: PIIKEA AVENUE & PIILANI HIGHWAY 5/30/2014
ANt

Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Volume (vph) 433 255 214 1319 1272 485
Lane Group Flow (vph) 471 277 233 1434 1383 527
Turn Type Perm  Prot Perm
Protected Phases 4 5 2 6
Permitted Phases 4 6
Minimum Split (s) 20.0 20.0 80 20.0 200 20.0
Total Split (s) 30.0 30.0 17.0 60.0 43.0 43.0
Total Split (%) 33.3% 33.3% 18.9% 66.7% 47.8% 47.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
v/c Ratio 092 042 091 065 090 0.54
Control Delay 57.2 54 773 126 335 3.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 57.2 54 773 126 335 3.8

Queue Length 50th (ft) 259 0 132 246 373 0
Queue Length 95th (ft) #444 56 #269 315 #519 56
Internal Link Dist (ft) 620 1070 1739

Turn Bay Length (ft)

Base Capacity (vph) 511 654 256 2202 1534 985

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 092 042 091 065 0.90 0.54

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 75

Control Type: Pretimed

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

Splits and Phases:  8: PIIKEA AVENUE & PIILANI HIGHWAY
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Queues

12: UPCOUNTRY HIGHWAY & DRIVE A 5/30/2014
T T W AR

Lane Group EBL EBT EBR WBT NBL NBT SBT SBR gl 23
Lane Configurations LL I ol o S 1 Ts iy ul

Volume (vph) 414 277 442 589 518 60 55 170

Lane Group Flow (vph) 450 301 480 640 563 65 60 185

Turn Type Prot Prot Prot Perm

Protected Phases 7 4 4 8 5 2 6 1 3
Permitted Phases 6

Detector Phases 7 4 4 8 5 2 6 6

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 80 20.0 200 20.0 80 20.0 200 20.0 8.0 8.0
Total Split (s) 21.0 37.0 37.0 240 250 37.0 20.0 20.0 8.0 8.0
Total Split (%) 23.3% 41.1% 41.1% 26.7% 27.8% 41.1% 22.2% 22.2% 9% 9%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lead/Lag lead Lag Lag Lag Lead Lag Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None C-Max C-Max C-Max None None
v/c Ratio 0.76 0.20 050 084 0.78 0.07 0.14 0.37

Control Delay 41.4 15.7 35 431 386 141 321 7.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 41.4 15.7 35 431 386 141 321 7.6

Queue Length 50th (ft) 124 51 0 182 153 20 29 0
Queue Length 95th (ft) 175 77 52 #264 208 43 64 55

Internal Link Dist (ft) 86 399 103 80

Turn Bay Length (ft)

Base Capacity (vph) 648 1535 958 791 801 892 419 500
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 069 020 050 0.81 0.70 0.07 0.14 0.37

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 8 (9%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 70

Control Type: Actuated-Coordinated

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

Splits and Phases: 12: UPCOUNTRY HIGHWAY & DRIVE A
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HCM Unsignalized Intersection Capacity Analysis

9: KAONOULU STREET & KENOLIO ROAD 5/28/2014
—
e R . O
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % T % T % T % T
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Volume (veh/h) 24 342 11 25 323 81 9 9 28 118 5 17
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92
Hourly flow rate (vph) 26 372 12 27 351 88 10 10 30 128 5 18

Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft) 333

pX, platoon unblocked  0.92 0.92 0.92 092 0.92 0.92
vC, conflicting volume 439 384 857 923 378 909 885 395

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 390 384 844 917 378 901 875 342
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3
pO queue free % 98 98 96 96 95 40 98 97
cM capacity (veh/h) 1075 1175 240 239 669 213 252 644
Direction, Lane # EB1 EB2 WB1 WB2 NB1 NB2 SB1 SB2

Volume Total 26 384 27 439 10 40 128 24

Volume Left 26 0 27 0 10 0 128 0

Volume Right 0 12 0 88 0 30 0 18

cSH 1075 1700 1175 1700 240 465 213 476

Volume to Capacity 0.02 023 002 026 0.04 009 0.60 0.05

Queue Length 95th (ft) 2 0 2 0 3 7 86 4

Control Delay (s) 8.4 0.0 8.1 0.0 206 135 448 13.0

Lane LOS A A C B E B

Approach Delay (s) 0.5 0.5 14.9 39.8

Approach LOS B E

Intersection Summary

Average Delay 6.7

Intersection Capacity Utilization 41.8% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Piilani Promenade TIAR 2013

Phillip Rowell & Associates 2018 Saturday Peak Hour With Project With Honuaula



HCM Unsignalized Intersection Capacity Analysis

10: KAONOULU STREET & ALULIKE STREET 5/28/2014
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Right Turn Channelized

Volume (veh/h) 70 379 10 6 347 8 5 4 7 7 3 90

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92

Hourly flow rate (vph) 76 412 11 7 377 9 5 4 8 8 3 98

Approach Volume (veh/h) 499 392 17 109

Crossing Volume (veh/h) 17 86 496 389

High Capacity (veh/h) 1366 1295 937 1020

High v/c (veh/h) 0.37 0.30 0.02 0.11

Low Capacity (veh/h) 1144 1080 757 831

Low v/c (veh/h) 0.44 0.36 0.02 0.13

Intersection Summary

Maximum v/c High 0.37

Maximum v/c Low 0.44

Intersection Capacity Utilization 40.2% ICU Level of Service A

HCM Unsignalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade TIAR 2013

2018 Saturday Peak Hour With Project With Honuaula



HCM Unsignalized Intersection Capacity Analysis

13: UPCOUNTRY HIGHWAY & DRIVE B SOUTH 5/28/2014
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations +4 ul +4 ul

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 1134 479 0 1496 0 0

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 1233 521 0 1626 0 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 305 296

pX, platoon unblocked 0.83

vC, conflicting volume 1753 2046 616

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1753 2055 616

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 100 100

cM capacity (veh/h) 353 40 433

Direction, Lane # EB1 EB2 EB3 WB1 WB2 NB1

Volume Total 616 616 521 813 813 0

Volume Left 0 0 0 0 0 0

Volume Right 0 0 521 0 0 0

cSH 1700 1700 1700 1700 1700 1700

Volume to Capacity 0.36 0.36 031 0.48 0.48 0.00

Queue Length 95th (ft) 0 0 0 0 0 0

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Lane LOS A

Approach Delay (s) 0.0 0.0 0.0

Approach LOS A

Intersection Summary

Average Delay 0.0

Intersection Capacity Utilization 44.7% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade TIAR 2013
2018 Saturday Peak Hour With Project With Honuaula



HCM Unsignalized Intersection Capacity Analysis

14: UPCOUNTRY HIGHWAY & DRIVE B NORTH 5/28/2014
A AN S

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations +4 44 'l ul

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 0 1234 1277 0 0 219

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 0 1341 1388 0 0 238

Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)

Median type None
Median storage veh)

Upstream signal (ft) 435 166

pX, platoon unblocked  0.83 0.83 0.83
vC, conflicting volume 1388 2059 694
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1261 2071 424
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)

tF (s) 2.2 3.5 3.3
p0 queue free % 100 100 50
cM capacity (veh/h) 453 39 479
Direction, Lane # EB1 EB2 wWB1 WB2 WB3 SB1
Volume Total 671 671 694 694 0 238
Volume Left 0 0 0 0 0 0
Volume Right 0 0 0 0 0 238
cSH 1700 1700 1700 1700 1700 479
Volume to Capacity 039 039 041 041 0.00 0.50
Queue Length 95th (ft) 0 0 0 0 0 68
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 19.7
Lane LOS C
Approach Delay (s) 0.0 0.0 19.7
Approach LOS C
Intersection Summary

Average Delay 1.6

Intersection Capacity Utilization 55.5% ICU Level of Service B
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis

Phillip Rowell & Associates

Piilani Promenade TIAR 2013
2018 Saturday Peak Hour With Project With Honuaula



HCM Unsignalized Intersection Capacity Analysis

15: UPCOUNTRY HIGHWAY & DRIVE C 5/28/2014
—
e R . O

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul LI 5 % Ts iy ul
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Volume (veh/h) 78 31 168 0 62 0 456 0 0 0 0 71
Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 0.92
Hourly flow rate (vph) 85 34 183 0 67 0 496 0 0 0 0 77

Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft) 479

pX, platoon unblocked

vC, conflicting volume 67 216 314 271 34 271 453 34

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 67 216 314 271 34 271 453 34
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3
pO queue free % 94 100 9 100 100 100 100 93
cM capacity (veh/h) 1532 1351 545 600 1032 632 473 1032
Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 NB2 SB1 SB2

Volume Total 85 34 183 0 45 22 496 0 0 77

Volume Left 85 0 0 0 0 0 496 0 0 0

Volume Right 0 0 183 0 0 0 0 0 0 77

cSH 1532 1700 1700 1700 1700 1700 545 1700 1700 1032

Volume to Capacity 0.06 002 011 0.00 0.03 001 091 0.00 0.00 o0.07

Queue Length 95th (ft) 4 0 0 0 0 0 272 0 0 6

Control Delay (s) 7.5 0.0 0.0 0.0 0.0 0.0 47.0 0.0 0.0 8.8

Lane LOS A E A A A

Approach Delay (s) 2.1 0.0 47.0 8.8

Approach LOS E A

Intersection Summary

Average Delay 26.2

Intersection Capacity Utilization 43.0% ICU Level of Service A

Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis Piilani Promenade TIAR 2013

Phillip Rowell & Associates 2018 Saturday Peak Hour With Project With Honuaula



HCM Unsignalized Intersection Capacity Analysis

16: UPCOUNTRY HIGHWAY & DRIVE D 5/28/2014
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations ul 4 %

Sign Control Free Free Stop

Grade 0% 0% 0%

Volume (veh/h) 0 31 0 0 62 0

Peak Hour Factor 092 092 092 092 092 0.92

Hourly flow rate (vph) 0 34 0 0 67 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None

Median storage veh)

Upstream signal (ft) 629

pX, platoon unblocked

vC, conflicting volume 34 0 0

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 34 0 0

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 2.2 3.5 3.3

p0 queue free % 100 93 100

cM capacity (veh/h) 1578 1023 1085

Direction, Lane # EB1 WB1 NB1

Volume Total 34 0 67

Volume Left 0 0 67

Volume Right 34 0 0

cSH 1700 1700 1023

Volume to Capacity 0.02 0.00 0.07

Queue Length 95th (ft) 0 0 5

Control Delay (s) 0.0 0.0 8.8

Lane LOS A

Approach Delay (s) 0.0 0.0 8.8

Approach LOS A

Intersection Summary

Average Delay 5.8

Intersection Capacity Utilization 6.8% ICU Level of Service A

Analysis Period (min) 15

Piilani Promenade TIAR 2013
2018 Saturday Peak Hour With Project With Honuaula

HCM Unsignalized Intersection Capacity Analysis
Phillip Rowell & Associates



APPENDIX N

Conditions of Motion to Amend with Proposed
Changes



Below is a list of the existing conditions in the 1995 Decision and Order that would be
included in the new Findings of Fact, Conclusions of Law and Decision and Order and
would apply only to the Piilani Parcels, as sought by Applicant in the Motion to Amend.

1. 1995 Condition 1:

“The Petitioner shall obtain a Community Plan Amendment and Change in
Zoning from the county of Maui.”

Request for Modification or Deletion of Condition 1:

Piilani requests that Condition 1 be deleted.

Following the issuance of the 1995 Decision and Order, in 1998, the
Original Petitioner applied to the County of Maui for a change in zoning from
Agricultural to M-1 Light Industrial, and the Original Petition Property was
rezoned to M-1 Light Industrial in 1999 without any limitation on uses. M-1
Light Industrial Zoning permits all of the proposed uses in the Piilani Project. In
addition, as anticipated at the time the Original Petition was presented, the County
of Maui adopted the current KMCP in 1998 by Ordinance 2641, effective March
6, 1998. The adoption of the KMCP changed the designation from Project
District 3, allowing a mixture of single family and multi-family uses, to the
current designation of Light Industrial (L1). As noted supra, it is the County of
Maui’s position that the current designation of “Light Industrial” in the Kihei-
Makena Community Plan permits all of the proposed uses in the Piilani Project.

Therefore, because this condition has been met, and because the uses proposed in



the Piilani Project all are allowed within the LI designation as implemented by the
M-1 zoning, no community plan amendment is necessary.

2. 1995 Condition 2:

Petitioner shall cooperate with the State Department of Health and the
County of Maui Department of Public Works and Waste Management to conform
to the program goals and objectives of the Integrated Solid Waste Management
Act, Chapter 342G, Hawaii Revised Statues.

Request for Modification or Deletion:

Piilani requests that the name of the agency “County of Maui Department
Environmental Management” be substituted for the name “County of Maui
Department of Public Works and Waste Management” to reflect the change of
County of Maui governmental agencies responsible for solid waste and waste
water within the County of Maui.

3. 1995 Condition 3:

Petitioner shall contribute its pro-rata share to fund and construct adequate
wastewater treatment, transmission and disposal facilities, as determined by the
State Department of Health and the County of Maui Department of Public Works
and Waste Management.

Request for Modification or Deletion:

Piilani does not seek any modification or deletion of Condition 3.

4. 1995 Condition 4:

Petitioner shall fund and construct adequate civil defense measures as

determined by the State and County Civil Defense Agencies.



Request for Modification or Deletion:

Piilani does not seek any modification or deletion of Condition 4.

5. 1995 Condition 5:

Petitioner shall fund, design and construct necessary local and regional
roadway improvements necessitated by the proposed development in designs and
schedules accepted by the State Department of Transportation and the County of
Maui. Petitioner shall provide traffic signals at the intersection of Piilani
Highway and Kaonoulu Street, and shall submit a warrant study in coordination
with the Department of Transportation. Petitioner shall also install a fence and
appropriate screening, i.e., landscaping, etc., along the highway right-of-way in
coordination with the State Department of Transportation. Petitioner shall
provide for a frontage road parallel to Piilani Highway and other connector roads
within the Petition area, in coordination with other developments in the area with
the review and approval of the State Department of Transportation and the County
of Maui.

Request for Modification or Deletion:

Piilani requests that the following language be deleted from Condition 5:

“Petitioner shall provide for a frontage road parallel to Piilani Highway
and other connector roads within the Petition area, in coordination with other
developments in the area with the review and approval of the State Department of
Transportation and the County of Maui.” According to testimony of Ken
Tatsuguchi of the State Department of Transportation (“SDOT?”) at the Order to

Show Cause hearing, as well as the testimony of Piilani’s expert Phillip Rowell at



the Order to Show Cause hearing, a frontage road adjacent to Piilani Highway
would result in the Piilani Highway and Kaonoulu Street intersection being in
close proximity to the frontage road causing traffic operation and safety issues. A
frontage road would create a new intersection with East Kaonoulu Street less than
a desirable distance east of Piilani Highway, making coordination of signals
difficult and likely leading to traffic backups onto Piilani Highway and
interference with traffic flow. It was the SDOT’s opinion that a frontage road
parallel to Piilani Highway at the Kihei Upcountry Highway intersection would
not be feasible. Appropriate local accesses from the Piilani Parcels to the State
Highway System will be addressed in the TIAR without the necessity of frontage
roads. Therefore, Piilani requests the deletion of the requirement of a frontage
road, which according to the experts at the SDOT is not feasible or desirable.

6. 1995 Condition 6:

Petitioner shall fund and construct adequate potable and non-potable water
source, storage, and transmission facilities and improvements to accommaodate the
proposed project. Water transmission facilities and improvements shall be
coordinated and approved by the appropriate State and County agencies.

Request for Modification or Deletion:

Piilani does not seek any modification or deletion of Condition 6.

7. 1995 Condition 7:

Petitioner shall participate in an air quality monitoring program as
determined by the State Department of Health.

Request for Modification or Deletion:




Piilani does not seek any modification or deletion of Condition 7.

8. 1995 Condition 8:

Petitioner shall fund the design and construction of its pro-rata share of
drainage improvements required as a result of the development of the Property,
including oil water separators and other filters as appropriate, and other best
management practices as necessary to minimize non-point source pollution into
Kulanihakoi Gulch, in coordination with appropriate state and county agencies,
such as the following:

a. All cleaning, repairs and maintenance of equipment involving the
use of industrial liquids, such as gasoline, diesel, solvent, motor oil, hydraulic oil,
gear oil, brake fluid, acidic or caustic liquids, antifreeze, detergents, degreasers,
etc., shall be conducted on a concrete floor, where roofed or unroofed. The
concrete floor shall be constructed so as to be able to contain any drips or spills
and to provide for the recovery of any spilled liquid. Water drainage from these
concrete floors, if necessary, shall pass through a separator sump before being
discharged.

b. All employees shall be instructed to immediately collect and
contain any industrial liquid spills on the concrete floor and should be informed
against discharging or spilling any industrial liquids. Employees shall be
instructed to prevent any industrial liquid spills onto the bare ground.

C. Barrels for the temporary storage of used oil or other industrial
liquids shall be kept on a concrete surface. The surface shall be bermed to

prevent the loss of liquid in the event of spills or leaks. The barrels shall be



sealed and kept under shelter from the rain. (The Department of Labor and
Industrial Relations” Occupational Safety and Health regulations, sections titles,
“Housekeeping Standards” and “Storage of Flammable or Combustible Liquids,”
shall be followed, along with the local fire code.)

Request for Modification or Deletion:

Piilani requests that the term “Property” be deleted and replaced with
“Piilani Parcels” to indicate the applicability of this condition solely to the Piilani

Project. Piilani does not seek any further modification or deletion of Condition 4.

9. 1995 Condition 9:

Should any human burials or any historic artifacts, charcoal deposits, or
stone platforms, pavings or walls be found, the Petitioner shall stop work in the
immediate vicinity and contact the State Historic Preservation District. The
significance of these finds shall be determined and approved by the Division, and
an acceptable mitigation plan shall be approved by the Division. The Division
must verify that the fieldwork portion of the mitigation plan has been successfully
executed prior to work proceedings in the immediate vicinity of the find. Burials
must be treated under specific provisions of Chapter 6E, Hawaii Revised Statues.

Request for Modification or Deletion:

Piilani does not seek any modification or deletion of Condition 9.

10. 1995 Condition 10:




A long term preservation plan for the petroglyph stone (Site 50-10-3746)
that was removed from the project area shall be reviewed and approved by the
State Historic Preservation Division. Long term preservation measures shall be
implemented within 60 days after final approval of the preservation plan.

Request for Modification or Deletion:

Piilani request that this condition be deleted because it has already been
satisfied. As stated in the Fifth Annual Report (submitted on February 11, 2000),
the Petitioner prepared a long term preservation plan which has been approved by
the State Historic Preservation Division, Department of Land and Natural
Resources, State of Hawalii, a copy of which was transmitted to the Land Use
Commission. See Exhibit “O,” Letter from the State Historic Preservation
Division, dated June 2, 1998.

11. 1995 Condition 11:

Petitioner shall contribute its pro-rata share to a near shore water quality
monitoring program as determined by the State Department of Health and the
State Division of Aquatic Resources, Department of Land and Natural Resources.

Request for Modification or Deletion:

Piilani does not seek any modification or deletion of Condition 11.

12. 1995 Condition 12:

Petitioner shall implement effective soil erosion and dust control methods
during construction in compliance with the rules and regulations of the State
Department of Health and the County of Maui.

Request for Modification or Deletion:




Piilani does not seek any modification or deletion of Condition 12.

13. 1995 Condition 13:

Petitioner shall create a buffer zone between lands designated as SF
(Single-Family) by the County’s Kihei-Makena Community Plan and industrial
uses on the Property to mitigate impacts between future residential activities and
the proposed industrial development.

Request for Modification or Deletion:

Piilani requests that Condition 13 be deleted, because the KMCP does not
have any lands designated Single-Family (SF) that are adjacent to the Piilani
Parcels, and therefore this condition is not necessary.

14. 1995 Condition 14:

In the event Petitioner sells its interest in the Project, Petitioner shall
subject the Property to deed restrictions to run with the land which shall require
the successors and assigns to comply with the terms and conditions set forth in the
Commission’s Decision and Order.

Request for Modification or Deletion:

Piilani requests that the term “Property” be deleted and replaced with
“Piilani Parcels” to indicate the applicability of this condition solely to the Piilani
Project.

15. 1995 Condition 15:

Petitioner shall develop the Property in substantial compliance with the

representatives made to the Commission. Failure to so develop the Property may



result in reversion of the Property to its former classification, or change to a more
appropriate classification.

Request for Modification or Deletion:

Piilani requests that the term “Property” be deleted and replaced with
“Piilani Parcels” to indicate the applicability of this condition solely to the Piilani
Project.

16. 1995 Condition 16:

Petitioner shall give notice to the Commission of any intent to sell, lease,
assign, place in trust, or otherwise voluntarily after the ownership interests in the

Property, prior to development of the Property.

Request for Modification or Deletion:

Piilani requests that the term “Property” be deleted and replaced with
“Piilani Parcels” to indicate the applicability of this condition solely to the Piilani
Project.

17. 1995 Condition 17:

Petitioner shall timely provide without any prior notice, annual reports to
the Commission, the Office of State Planning, and the County of Maui Planning
Department in connection with the status of the subject Project and Petitioner’s
progress in complying with the conditions imposed herein. The annual report
shall include written documentation from each State and County agency
responsible, indicating that the terms of the condition(s) are progressing

satisfactorily or have been completed to the satisfaction of the agency. The



annual report shall be submitted in a form prescribed by the Executive Officer of
the Commission.

Request for Modification or Deletion:

Piilani does not seek any modification or deletion of Condition 17.

18. 1995 Condition 18:

Petitioner shall record the conditions imposed herein by the Commission
with the Bureau of Conveyances pursuant to Section 15-15-92 Hawaii
Administrative Rules.

Request for Modification or Deletion:

Piilani does not seek any modification or deletion of Condition 18.

19. 1995 Condition 19:

Within seven (7) days of the issuance of the Commission’s Decision and
Order for the subject reclassification, Petitioner shall (a) record with the Bureau
of Conveyances a statement that the Property is subject to conditions imposed
herein by the Land Use Commission in the reclassification of the Property; and
(b) shall file a copy of such recorded statement with the Commission.

Request for Modification or Deletion:

Piilani requests that the term “Property” be deleted and replaced with
“Piilani Parcels” to indicate the applicability of this condition solely to the Piilani
Project.

20. 1995 Condition 20:




The Commission may fully or partially release the conditions provided
herein as to all or any portion of the Property upon timely motion and upon the
provision of adequate assurance of satisfaction of these conditions by the
Petitioner.

Request for Modification or Deletion:

7”7

Piilani requests that the term “Property” be deleted and replaced with “Piilani Parcels

to indicate the applicability of this condition solely to the Piilani Project.



