
 

 
 

 

Attachment Q 
Traffic Impact Analysis Report 

 



Austin, Tsutsumi & Associates, Inc.















QUEEN LILIUOKALANI FWY.

FARRINGTON HWY

KU
AL

AK
AI

   
   

   
 P

KW
Y

FARRINGTON HWY

KAPOLEI  PKWY.

RENTON  RD.VINSON     RD.

RENTON  RD.

ROOSEVELT AVE.

OLD FORT W
EAVER RD.

AES WEST OAHU SOLAR
PLUS STORAGE PROJECT

STUDY INTERSECTIONS

LOCATION MAP

PROJECT
SITE

ISLAND OF OAHU

KANEOHE BAY

MAUNALUA
BAY

MAMALA
BAY

KUALAKAI PKWY./H-1 WESTBOUND ON-/OFF- RAMP

KUALAKAI PKWY./H-1 EASTBOUND ON-/OFF- RAMP

FIGURE 1.1 PROJECT LOCATION

N

NOT TO SCALE

N

NOT TO SCALE

1

2

1

2

PROJECT SITE

HOOPILI

KROC
CENTER

NOTE:
THIS DRAWING IS FOR
ILLUSTRATIVE PURPOSES ONLY.
DO NOT USE FOR CONSTRUCTION.



AE
S 

W
ES

T 
O

AH
U

 S
O

LA
R

PL
U

S 
ST

O
R

AG
E 

PR
O

JE
C

T

PR
EL

IM
IN

AR
Y 

SI
TE

 P
LA

N
FI

G
U

R
E 

1.
2

N
O
TE
:

TH
IS

 D
R

AW
IN

G
 IS

 F
O

R
 IL

LU
ST

R
AT

IV
E 

PU
R

PO
SE

S 
O

N
LY

.
D

O
 N

O
T 

U
SE

 F
O

R
 C

O
N

ST
R

U
C

TI
O

N
.

SI
TE

 P
LA

N
 O

BT
AI

N
ED

 F
R

O
M

 A
ES

 D
IS

TR
IB

U
TE

D
 E

N
ER

G
Y.









AES WEST OAHU SOLAR
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File Name : Kualakai Pkwy - H-1 West On and Off-Ramp
Site Code : West Oahu Solar
Start Date : 10/24/2019
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
KUALAKAI PKWY
SOUTHBOUND

H-1 WEST OFF-RAMP
WESTBOUND

KUALAKAI PKWY
NORTHBOUND

H-1 WEST ON-RAMP
EASTBOUND

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Int. Total

06:00 0 0 0 0 137 0 4 0 31 5 0 0 0 0 0 0 177
06:15 0 0 0 0 131 0 5 0 48 4 0 0 0 0 0 0 188
06:30 0 0 1 0 160 0 4 0 65 3 0 0 0 0 0 0 233
06:45 0 3 0 0 149 0 1 0 74 3 0 0 0 0 0 0 230
Total 0 3 1 0 577 0 14 0 218 15 0 0 0 0 0 0 828

07:00 0 4 1 0 116 0 2 0 69 0 0 0 0 1 0 0 193
07:15 0 1 2 0 123 0 1 0 79 2 0 0 0 0 0 0 208
07:30 0 1 3 0 148 0 2 0 104 3 0 0 0 0 0 0 261
07:45 0 3 2 0 148 0 2 0 60 1 0 0 0 0 0 0 216
Total 0 9 8 0 535 0 7 0 312 6 0 0 0 1 0 0 878

08:00 0 1 2 0 140 0 1 0 76 1 0 0 0 0 0 0 221
08:15 0 1 2 0 129 0 2 0 53 3 0 0 0 0 0 0 190
08:30 0 3 2 0 133 0 3 0 46 3 0 0 0 0 0 0 190
08:45 0 3 5 0 119 1 3 0 32 4 0 0 0 0 0 0 167
Total 0 8 11 0 521 1 9 0 207 11 0 0 0 0 0 0 768

Grand Total 0 20 20 0 1633 1 30 0 737 32 0 0 0 1 0 0 2474
Apprch % 0 50 50 0 98.1 0.1 1.8 0 95.8 4.2 0 0 0 100 0 0

Total % 0 0.8 0.8 0 66 0 1.2 0 29.8 1.3 0 0 0 0 0 0
Motorcycles 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 2

% Motorcycles 0 0 0 0 0.1 0 0 0 0.1 0 0 0 0 0 0 0 0.1
Cars & Light Goods 0 3 5 0 1589 1 14 0 686 12 0 0 0 0 0 0 2310
% Cars & Light Goods 0 15 25 0 97.3 100 46.7 0 93.1 37.5 0 0 0 0 0 0 93.4

Buses 0 0 0 0 2 0 0 0 6 0 0 0 0 0 0 0 8
% Buses 0 0 0 0 0.1 0 0 0 0.8 0 0 0 0 0 0 0 0.3

Single-Unit Trucks 0 13 9 0 36 0 11 0 39 15 0 0 0 1 0 0 124
% Single-Unit Trucks 0 65 45 0 2.2 0 36.7 0 5.3 46.9 0 0 0 100 0 0 5
Articulated Trucks 0 3 6 0 5 0 5 0 5 5 0 0 0 0 0 0 29
% Articulated Trucks 0 15 30 0 0.3 0 16.7 0 0.7 15.6 0 0 0 0 0 0 1.2
Bicycles on Road 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
% Bicycles on Road 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Austin Tsutsumi & Associates
501 Sumner Street, Suite 521

Honolulu, HI 96817-5031
Phone: 533-3646      Fax: 526-1267



File Name : Kualakai Pkwy - H-1 West On and Off-Ramp
Site Code : West Oahu Solar
Start Date : 10/24/2019
Page No : 2

KUALAKAI PKWY
SOUTHBOUND

H-1 WEST OFF-RAMP
WESTBOUND

KUALAKAI PKWY
NORTHBOUND

H-1 WEST ON-RAMP
EASTBOUND

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

Peak Hour Analysis From 06:30 to 07:15 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 06:30

06:30 0 0 1 0 1 160 0 4 0 164 65 3 0 0 68 0 0 0 0 0 233
06:45 0 3 0 0 3 149 0 1 0 150 74 3 0 0 77 0 0 0 0 0 230
07:00 0 4 1 0 5 116 0 2 0 118 69 0 0 0 69 0 1 0 0 1 193
07:15 0 1 2 0 3 123 0 1 0 124 79 2 0 0 81 0 0 0 0 0 208

Total Volume 0 8 4 0 12 548 0 8 0 556 287 8 0 0 295 0 1 0 0 1 864
% App. Total 0 66.7 33.3 0 98.6 0 1.4 0 97.3 2.7 0 0 0 100 0 0

PHF .000 .500 .500 .000 .600 .856 .000 .500 .000 .848 .908 .667 .000 .000 .910 .000 .250 .000 .000 .250 .927
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Austin Tsutsumi & Associates
501 Sumner Street, Suite 521

Honolulu, HI 96817-5031
Phone: 533-3646      Fax: 526-1267



File Name : Kualakai Pkwy - H-1 West On and Off-Ramp
Site Code : West Oahu Solar
Start Date : 10/24/2019
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
KUALAKAI PKWY
SOUTHBOUND

H-1 WEST OFF-RAMP
WESTBOUND

KUALAKAI PKWY
NORTHBOUND

H-1 WEST ON-RAMP
EASTBOUND

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Int. Total

15:00 0 6 7 0 212 1 1 0 76 0 0 0 0 0 0 0 303
15:15 0 2 1 0 234 1 0 0 66 2 0 0 0 0 0 0 306
15:30 0 3 0 0 267 1 1 0 80 0 0 0 0 0 0 0 352
15:45 0 4 0 0 300 0 0 0 112 0 0 0 0 0 0 0 416
Total 0 15 8 0 1013 3 2 0 334 2 0 0 0 0 0 0 1377

16:00 0 2 0 0 256 1 2 0 62 1 0 0 0 0 0 0 324
16:15 0 0 1 0 295 1 0 0 77 0 0 0 0 0 0 0 374
16:30 0 5 0 0 308 0 0 0 67 0 0 0 0 0 0 0 380
16:45 0 1 1 0 306 0 0 0 58 0 0 0 0 0 0 0 366
Total 0 8 2 0 1165 2 2 0 264 1 0 0 0 0 0 0 1444

17:00 0 2 1 0 293 1 0 0 59 0 0 0 0 0 0 0 356
17:15 0 0 0 0 299 0 0 0 68 0 0 0 0 0 0 0 367
17:30 0 0 0 0 298 1 0 0 54 0 0 0 0 0 0 0 353
17:45 0 1 1 0 279 0 0 0 46 0 0 0 0 1 0 0 328
Total 0 3 2 0 1169 2 0 0 227 0 0 0 0 1 0 0 1404

Grand Total 0 26 12 0 3347 7 4 0 825 3 0 0 0 1 0 0 4225
Apprch % 0 68.4 31.6 0 99.7 0.2 0.1 0 99.6 0.4 0 0 0 100 0 0

Total % 0 0.6 0.3 0 79.2 0.2 0.1 0 19.5 0.1 0 0 0 0 0 0
Motorcycles 0 0 0 0 17 0 0 0 0 0 0 0 0 0 0 0 17

% Motorcycles 0 0 0 0 0.5 0 0 0 0 0 0 0 0 0 0 0 0.4
Cars & Light Goods 0 25 11 0 3306 6 3 0 808 3 0 0 0 1 0 0 4163
% Cars & Light Goods 0 96.2 91.7 0 98.8 85.7 75 0 97.9 100 0 0 0 100 0 0 98.5

Buses 0 0 0 0 5 0 0 0 4 0 0 0 0 0 0 0 9
% Buses 0 0 0 0 0.1 0 0 0 0.5 0 0 0 0 0 0 0 0.2

Single-Unit Trucks 0 1 1 0 18 0 1 0 7 0 0 0 0 0 0 0 28
% Single-Unit Trucks 0 3.8 8.3 0 0.5 0 25 0 0.8 0 0 0 0 0 0 0 0.7
Articulated Trucks 0 0 0 0 0 1 0 0 6 0 0 0 0 0 0 0 7
% Articulated Trucks 0 0 0 0 0 14.3 0 0 0.7 0 0 0 0 0 0 0 0.2
Bicycles on Road 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
% Bicycles on Road 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Austin Tsutsumi & Associates
501 Sumner Street, Suite 521

Honolulu, HI 96817-5031
Phone: 533-3646      Fax: 526-1267



File Name : Kualakai Pkwy - H-1 West On and Off-Ramp
Site Code : West Oahu Solar
Start Date : 10/24/2019
Page No : 2

KUALAKAI PKWY
SOUTHBOUND

H-1 WEST OFF-RAMP
WESTBOUND

KUALAKAI PKWY
NORTHBOUND

H-1 WEST ON-RAMP
EASTBOUND

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

Peak Hour Analysis From 15:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 15:45

15:45 0 4 0 0 4 300 0 0 0 300 112 0 0 0 112 0 0 0 0 0 416
16:00 0 2 0 0 2 256 1 2 0 259 62 1 0 0 63 0 0 0 0 0 324
16:15 0 0 1 0 1 295 1 0 0 296 77 0 0 0 77 0 0 0 0 0 374
16:30 0 5 0 0 5 308 0 0 0 308 67 0 0 0 67 0 0 0 0 0 380

Total Volume 0 11 1 0 12 1159 2 2 0 1163 318 1 0 0 319 0 0 0 0 0 1494
% App. Total 0 91.7 8.3 0 99.7 0.2 0.2 0 99.7 0.3 0 0 0 0 0 0

PHF .000 .550 .250 .000 .600 .941 .500 .250 .000 .944 .710 .250 .000 .000 .712 .000 .000 .000 .000 .000 .898
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Peak Hour Begins at 15:45

Motorcycles
Cars & Light Goods
Buses
Single-Unit Trucks
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Bicycles on Road
Bicycles on Crosswalk
Pedestrians

Peak Hour Data
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Austin Tsutsumi & Associates
501 Sumner Street, Suite 521

Honolulu, HI 96817-5031
Phone: 533-3646      Fax: 526-1267



File Name : Kualakai Pkwy - H-1 East On and Off-Ramp
Site Code : West Oahu Solar
Start Date : 10/24/2019
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
KUALAKAI PKWY
SOUTHBOUND

H-1 EAST ON-RAMP
WESTBOUND

KUALAKAI PKWY
NORTHBOUND

H-1 EAST OFF-RAMP
EASTBOUND

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Int. Total

06:00 0 138 0 0 0 0 0 0 0 29 223 0 5 0 46 0 441
06:15 0 134 0 0 0 0 0 0 0 50 181 0 3 2 66 0 436
06:30 0 158 0 0 0 0 0 0 0 73 174 0 3 1 91 0 500
06:45 1 156 0 0 0 0 0 0 0 66 166 0 3 1 74 0 467
Total 1 586 0 0 0 0 0 0 0 218 744 0 14 4 277 0 1844

07:00 4 108 0 0 0 0 0 0 0 69 110 0 0 1 65 0 357
07:15 0 123 0 0 0 0 0 0 0 84 166 0 1 1 79 0 454
07:30 1 149 0 0 0 0 0 0 0 102 137 0 3 0 69 0 461
07:45 4 148 0 0 0 0 0 0 0 61 138 0 1 0 61 0 413
Total 9 528 0 0 0 0 0 0 0 316 551 0 5 2 274 0 1685

08:00 1 131 0 0 0 0 0 0 0 75 170 0 3 0 62 0 442
08:15 4 135 0 0 0 0 0 0 0 51 167 0 3 0 47 0 407
08:30 3 135 0 0 0 0 0 0 0 45 132 0 6 0 34 0 355
08:45 3 122 0 0 0 0 0 0 0 32 121 0 5 0 42 0 325
Total 11 523 0 0 0 0 0 0 0 203 590 0 17 0 185 0 1529

Grand Total 21 1637 0 0 0 0 0 0 0 737 1885 0 36 6 736 0 5058
Apprch % 1.3 98.7 0 0 0 0 0 0 0 28.1 71.9 0 4.6 0.8 94.6 0

Total % 0.4 32.4 0 0 0 0 0 0 0 14.6 37.3 0 0.7 0.1 14.6 0
Motorcycles 0 1 0 0 0 0 0 0 0 4 8 0 0 0 0 0 13

% Motorcycles 0 0.1 0 0 0 0 0 0 0 0.5 0.4 0 0 0 0 0 0.3
Cars & Light Goods 9 1595 0 0 0 0 0 0 0 678 1851 0 20 4 697 0 4854
% Cars & Light Goods 42.9 97.4 0 0 0 0 0 0 0 92 98.2 0 55.6 66.7 94.7 0 96

Buses 0 2 0 0 0 0 0 0 0 6 8 0 0 0 7 0 23
% Buses 0 0.1 0 0 0 0 0 0 0 0.8 0.4 0 0 0 1 0 0.5

Single-Unit Trucks 9 32 0 0 0 0 0 0 0 42 16 0 13 0 29 0 141
% Single-Unit Trucks 42.9 2 0 0 0 0 0 0 0 5.7 0.8 0 36.1 0 3.9 0 2.8
Articulated Trucks 3 5 0 0 0 0 0 0 0 6 2 0 3 2 3 0 24
% Articulated Trucks 14.3 0.3 0 0 0 0 0 0 0 0.8 0.1 0 8.3 33.3 0.4 0 0.5
Bicycles on Road 0 2 0 0 0 0 0 0 0 1 0 0 0 0 0 0 3
% Bicycles on Road 0 0.1 0 0 0 0 0 0 0 0.1 0 0 0 0 0 0 0.1
Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Austin Tsutsumi & Associates
501 Sumner Street, Suite 521

Honolulu, HI 96817-5031
Phone: 533-3646      Fax: 526-1267



File Name : Kualakai Pkwy - H-1 East On and Off-Ramp
Site Code : West Oahu Solar
Start Date : 10/24/2019
Page No : 2

KUALAKAI PKWY
SOUTHBOUND

H-1 EAST ON-RAMP
WESTBOUND

KUALAKAI PKWY
NORTHBOUND

H-1 EAST OFF-RAMP
EASTBOUND

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

Peak Hour Analysis From 06:30 to 07:15 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 06:30

06:30 0 158 0 0 158 0 0 0 0 0 0 73 174 0 247 3 1 91 0 95 500
06:45 1 156 0 0 157 0 0 0 0 0 0 66 166 0 232 3 1 74 0 78 467
07:00 4 108 0 0 112 0 0 0 0 0 0 69 110 0 179 0 1 65 0 66 357
07:15 0 123 0 0 123 0 0 0 0 0 0 84 166 0 250 1 1 79 0 81 454

Total Volume 5 545 0 0 550 0 0 0 0 0 0 292 616 0 908 7 4 309 0 320 1778
% App. Total 0.9 99.1 0 0 0 0 0 0 0 32.2 67.8 0 2.2 1.2 96.6 0

PHF .313 .862 .000 .000 .870 .000 .000 .000 .000 .000 .000 .869 .885 .000 .908 .583 1.00 .849 .000 .842 .889
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Peak Hour Begins at 06:30

Motorcycles
Cars & Light Goods
Buses
Single-Unit Trucks
Articulated Trucks
Bicycles on Road
Bicycles on Crosswalk
Pedestrians

Peak Hour Data
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Austin Tsutsumi & Associates
501 Sumner Street, Suite 521

Honolulu, HI 96817-5031
Phone: 533-3646      Fax: 526-1267



File Name : Kualakai Pkwy - H-1 East On and Off-Ramp
Site Code : West Oahu Solar
Start Date : 10/24/2019
Page No : 1

Groups Printed- Motorcycles - Cars & Light Goods - Buses - Unit Trucks - Articulated Trucks - Bicycles on Road - Bicycles on Crosswalk - Pedestrians
KUALAKAI PKWY
SOUTHBOUND

H-1 EAST ON-RAMP
WESTBOUND

KUALAKAI PKWY
NORTHBOUND

H-1 EAST OFF-RAMP
EASTBOUND

Start Time Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Left Thru Right Peds Int. Total

15:00 5 213 0 0 0 0 0 0 0 68 194 0 3 0 52 0 535
15:15 3 240 0 0 0 0 0 0 0 64 189 0 3 1 47 0 547
15:30 2 267 0 0 0 0 0 0 0 82 251 0 0 0 64 0 666
15:45 2 305 0 0 0 0 0 0 0 111 193 0 4 1 55 0 671
Total 12 1025 0 0 0 0 0 0 0 325 827 0 10 2 218 0 2419

16:00 2 263 0 0 0 0 0 0 0 59 161 0 4 0 59 0 548
16:15 0 302 0 0 0 0 0 0 0 72 165 0 2 2 60 0 603
16:30 5 325 0 0 0 0 0 0 0 70 170 0 5 0 77 0 652
16:45 1 314 0 0 0 0 0 0 0 51 157 0 2 0 74 0 599
Total 8 1204 0 0 0 0 0 0 0 252 653 0 13 2 270 0 2402

17:00 2 294 0 0 0 0 0 0 0 58 151 0 5 0 57 0 567
17:15 1 299 0 0 0 0 0 0 0 63 142 0 1 0 46 0 552
17:30 1 292 0 0 0 0 0 0 0 52 122 0 2 0 42 0 511
17:45 2 289 0 0 0 0 0 0 0 48 119 0 3 1 48 0 510
Total 6 1174 0 0 0 0 0 0 0 221 534 0 11 1 193 0 2140

Grand Total 26 3403 0 0 0 0 0 0 0 798 2014 0 34 5 681 0 6961
Apprch % 0.8 99.2 0 0 0 0 0 0 0 28.4 71.6 0 4.7 0.7 94.6 0

Total % 0.4 48.9 0 0 0 0 0 0 0 11.5 28.9 0 0.5 0.1 9.8 0
Motorcycles 0 19 0 0 0 0 0 0 0 0 2 0 0 0 4 0 25

% Motorcycles 0 0.6 0 0 0 0 0 0 0 0 0.1 0 0 0 0.6 0 0.4
Cars & Light Goods 24 3365 0 0 0 0 0 0 0 781 1980 0 33 5 673 0 6861
% Cars & Light Goods 92.3 98.9 0 0 0 0 0 0 0 97.9 98.3 0 97.1 100 98.8 0 98.6

Buses 1 4 0 0 0 0 0 0 0 4 2 0 0 0 1 0 12
% Buses 3.8 0.1 0 0 0 0 0 0 0 0.5 0.1 0 0 0 0.1 0 0.2

Single-Unit Trucks 1 14 0 0 0 0 0 0 0 8 24 0 1 0 3 0 51
% Single-Unit Trucks 3.8 0.4 0 0 0 0 0 0 0 1 1.2 0 2.9 0 0.4 0 0.7
Articulated Trucks 0 1 0 0 0 0 0 0 0 5 6 0 0 0 0 0 12
% Articulated Trucks 0 0 0 0 0 0 0 0 0 0.6 0.3 0 0 0 0 0 0.2
Bicycles on Road 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Road 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bicycles on Crosswalk 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Pedestrians 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Austin Tsutsumi & Associates
501 Sumner Street, Suite 521

Honolulu, HI 96817-5031
Phone: 533-3646      Fax: 526-1267



File Name : Kualakai Pkwy - H-1 East On and Off-Ramp
Site Code : West Oahu Solar
Start Date : 10/24/2019
Page No : 2

KUALAKAI PKWY
SOUTHBOUND

H-1 EAST ON-RAMP
WESTBOUND

KUALAKAI PKWY
NORTHBOUND

H-1 EAST OFF-RAMP
EASTBOUND

Start Time Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Left Thru Right Peds App. Total Int. Total

Peak Hour Analysis From 15:45 to 16:30 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 15:45

15:45 2 305 0 0 307 0 0 0 0 0 0 111 193 0 304 4 1 55 0 60 671
16:00 2 263 0 0 265 0 0 0 0 0 0 59 161 0 220 4 0 59 0 63 548
16:15 0 302 0 0 302 0 0 0 0 0 0 72 165 0 237 2 2 60 0 64 603
16:30 5 325 0 0 330 0 0 0 0 0 0 70 170 0 240 5 0 77 0 82 652

Total Volume 9 1195 0 0 1204 0 0 0 0 0 0 312 689 0 1001 15 3 251 0 269 2474
% App. Total 0.7 99.3 0 0 0 0 0 0 0 31.2 68.8 0 5.6 1.1 93.3 0

PHF .450 .919 .000 .000 .912 .000 .000 .000 .000 .000 .000 .703 .892 .000 .823 .750 .375 .815 .000 .820 .922
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Motorcycles
Cars & Light Goods
Buses
Single-Unit Trucks
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Bicycles on Road
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Peak Hour Data
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Austin Tsutsumi & Associates
501 Sumner Street, Suite 521

Honolulu, HI 96817-5031
Phone: 533-3646      Fax: 526-1267





APPENDIX B – LEVEL OF SERVICE (LOS) CRITERIA

VEHICULAR LEVEL OF SERVICE FOR 
SIGNALIZED INTERSECTIONS (HCM 6th EDITION)

Level of service for vehicles at signalized intersections is directly related to delay values and is 
assigned on that basis.  Level of Service is a measure of the acceptability of delay values to 
motorists at a given intersection.  The criteria are given in the table below.

Level-of Service Criteria for Signalized Intersections

Control Delay per
Level of Service Vehicle (sec./veh.)

A <    10.0
B
C
D
E
F >  80.0

Delay is a complex measure, and is dependent on a number of variables, including the quality of 
progression, the cycle length, the green ratio, and the v/c ratio for the lane group or approach in 
question.

VEHICULAR LEVEL OF SERVICE CRITERIA FOR 
UNSIGNALIZED INTERSECTIONS (HCM 6th EDITION)

The level of service criteria for vehicles at unsignalized intersections is defined as the average 
control delay, in seconds per vehicle. 

LOS delay threshold values are lower for two-way stop-controlled (TWSC) and all-way stop-
controlled (AWSC) intersections than those of signalized intersections.  This is because more 
vehicles pass through signalized intersections, and therefore, drivers expect and tolerate 
greater delays.  While the criteria for level of service for TWSC and AWSC intersections are the 
same, procedures to calculate the average total delay may differ.

Level of Service Criteria for Two-Way Stop-Controlled Intersections

Level of 
Service

Average Control Delay 
(sec/veh)

A
B
C
D
E
F > 50



PEDESTRIAN AND BICYCLE LEVEL OF SERVICE FOR 
SIGNALIZED INTERSECTIONS (HCM 6th EDITION)

Level of service for pedestrians and bicycles at signalized intersections is determined by 
calculating an LOS Score for each approach at a signalized intersection, and is assigned on that 
basis.  Level of Service for non-automobile modes at signalized intersections is associated with 
a score value based on traveler perception research, considering factors of performance 
measures and intersection characteristics. The criteria are given in the table below.

Level-of Service Criteria for Signalized Intersections

Level of Service LOS Score
A <    1.50
B
C
D
E
F >  5.50

PEDESTRIAN LEVEL OF SERVICE CRITERIA FOR 
UNCONTROLLED CROSSINGS (HCM 6th EDITION)

The level of service criteria for pedestrians at uncontrolled crossings is defined as the average 
control delay, in seconds per pedestrian.

LOS delay threshold values for two-way stop-controlled (TWSC) intersections are defined for 
pedestrians crossing a traffic stream not controlled by a STOP sign; it also applies to midblock 
pedestrian crossings and crossings at with special treatments such as flashing beacons and 
signage. Factors such as vehicle and pedestrian volumes, geometric conditions, motorist yield 
rates, and multiple-stage crossings affect the control delay for pedestrians.  

Level of Service Criteria for Two-Way Stop-Controlled Intersections

Level of 
Service

Average Control Delay 
(sec/veh)

A
B
C
D
E
F > 45
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 548 0 8 287 8 0 0 8 4
Future Volume (veh/h) 0 0 0 548 0 8 287 8 0 0 8 4
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 0 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 596 0 0 312 9 0 0 9 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 0 2 2 2 0 0 2 2
Cap, veh/h 918 0 418 439 0 0 22
Arrive On Green 0.27 0.00 0.00 0.23 0.23 0.00 0.00 0.01 0.00
Sat Flow, veh/h 3456 0 1585 1781 1870 0 0 1870 1585
Grp Volume(v), veh/h 596 0 0 312 9 0 0 9 0
Grp Sat Flow(s),veh/h/ln 1728 0 1585 1781 1870 0 0 1870 1585
Q Serve(g_s), s 5.6 0.0 0.0 6.0 0.1 0.0 0.0 0.2 0.0
Cycle Q Clear(g_c), s 5.6 0.0 0.0 6.0 0.1 0.0 0.0 0.2 0.0
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 918 0 418 439 0 0 22
V/C Ratio(X) 0.65 0.00 0.75 0.02 0.00 0.00 0.41
Avail Cap(c_a), veh/h 2623 0 1400 1470 0 0 760
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 12.0 0.0 0.0 13.1 10.9 0.0 0.0 18.1 0.0
Incr Delay (d2), s/veh 0.8 0.0 0.0 2.7 0.0 0.0 0.0 12.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.8 0.0 0.0 2.2 0.0 0.0 0.0 0.1 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 12.8 0.0 0.0 15.8 10.9 0.0 0.0 30.2 0.0
LnGrp LOS B A B B A A C
Approach Vol, veh/h 596 A 321 9 A
Approach Delay, s/veh 12.8 15.6 30.2
Approach LOS B B C

Timer - Assigned Phs 4 6 8
Phs Duration (G+Y+Rc), s 6.4 15.8 14.7
Change Period (Y+Rc), s 6.0 6.0 6.0
Max Green Setting (Gmax), s 15.0 28.0 29.0
Max Q Clear Time (g_c+I1), s 2.2 7.6 8.0
Green Ext Time (p_c), s 0.0 2.2 0.9

Intersection Summary
HCM 6th Ctrl Delay 13.9
HCM 6th LOS B

Notes
Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 7 4 309 0 0 0 0 292 616 5 545 0
Future Volume (veh/h) 7 4 309 0 0 0 0 292 616 5 545 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 8 4 0 0 317 0 5 592 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 15 8 0 884 10 1772 0
Arrive On Green 0.01 0.01 0.00 0.00 0.25 0.00 0.01 0.50 0.00
Sat Flow, veh/h 1207 603 1585 0 3647 2790 1781 3647 0
Grp Volume(v), veh/h 12 0 0 0 317 0 5 592 0
Grp Sat Flow(s),veh/h/ln 1810 0 1585 0 1777 1395 1781 1777 0
Q Serve(g_s), s 0.2 0.0 0.0 0.0 1.8 0.0 0.1 2.5 0.0
Cycle Q Clear(g_c), s 0.2 0.0 0.0 0.0 1.8 0.0 0.1 2.5 0.0
Prop In Lane 0.67 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 23 0 0 884 10 1772 0
V/C Ratio(X) 0.52 0.00 0.00 0.36 0.51 0.33 0.00
Avail Cap(c_a), veh/h 1106 0 0 6078 1088 9116 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 12.0 0.0 0.0 0.0 7.6 0.0 12.2 3.7 0.0
Incr Delay (d2), s/veh 16.7 0.0 0.0 0.0 0.2 0.0 36.3 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 0.0 0.0 0.0 0.4 0.0 0.1 0.2 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.8 0.0 0.0 0.0 7.9 0.0 48.4 3.8 0.0
LnGrp LOS C A A A D A A
Approach Vol, veh/h 12 A 317 A 597
Approach Delay, s/veh 28.8 7.9 4.2
Approach LOS C A A

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 6.1 12.1 6.3 18.2
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 15.0 42.0 15.0 63.0
Max Q Clear Time (g_c+I1), s 2.1 3.8 2.2 4.5
Green Ext Time (p_c), s 0.0 2.3 0.0 4.7

Intersection Summary
HCM 6th Ctrl Delay 5.8
HCM 6th LOS A

Notes
User approved pedestrian interval to be less than phase max green.
Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 1159 0 2 318 1 0 0 11 1
Future Volume (veh/h) 0 0 0 1159 0 2 318 1 0 0 11 1
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 0 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 1260 0 0 346 1 0 0 12 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 0 2 2 2 0 0 2 2
Cap, veh/h 1531 0 412 432 0 0 26
Arrive On Green 0.44 0.00 0.00 0.23 0.23 0.00 0.00 0.01 0.00
Sat Flow, veh/h 3456 0 1585 1781 1870 0 0 1870 1585
Grp Volume(v), veh/h 1260 0 0 346 1 0 0 12 0
Grp Sat Flow(s),veh/h/ln 1728 0 1585 1781 1870 0 0 1870 1585
Q Serve(g_s), s 18.5 0.0 0.0 10.7 0.0 0.0 0.0 0.4 0.0
Cycle Q Clear(g_c), s 18.5 0.0 0.0 10.7 0.0 0.0 0.0 0.4 0.0
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 1531 0 412 432 0 0 26
V/C Ratio(X) 0.82 0.00 0.84 0.00 0.00 0.00 0.45
Avail Cap(c_a), veh/h 2214 0 617 648 0 0 486
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 14.1 0.0 0.0 21.2 17.1 0.0 0.0 28.2 0.0
Incr Delay (d2), s/veh 1.7 0.0 0.0 6.6 0.0 0.0 0.0 11.6 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.4 0.0 0.0 4.8 0.0 0.0 0.0 0.2 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 15.8 0.0 0.0 27.8 17.1 0.0 0.0 39.9 0.0
LnGrp LOS B A C B A A D
Approach Vol, veh/h 1260 A 347 12 A
Approach Delay, s/veh 15.8 27.7 39.9
Approach LOS B C D

Timer - Assigned Phs 4 6 8
Phs Duration (G+Y+Rc), s 6.8 31.6 19.4
Change Period (Y+Rc), s 6.0 6.0 6.0
Max Green Setting (Gmax), s 15.0 37.0 20.0
Max Q Clear Time (g_c+I1), s 2.4 20.5 12.7
Green Ext Time (p_c), s 0.0 5.1 0.7

Intersection Summary
HCM 6th Ctrl Delay 18.6
HCM 6th LOS B

Notes
Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 15 3 251 0 0 0 0 312 689 9 1195 0
Future Volume (veh/h) 15 3 251 0 0 0 0 312 689 9 1195 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 16 3 0 0 339 0 10 1299 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 29 5 0 1689 19 2313 0
Arrive On Green 0.02 0.02 0.00 0.00 0.48 0.00 0.01 0.65 0.00
Sat Flow, veh/h 1511 283 1585 0 3647 2790 1781 3647 0
Grp Volume(v), veh/h 19 0 0 0 339 0 10 1299 0
Grp Sat Flow(s),veh/h/ln 1795 0 1585 0 1777 1395 1781 1777 0
Q Serve(g_s), s 0.4 0.0 0.0 0.0 2.0 0.0 0.2 7.3 0.0
Cycle Q Clear(g_c), s 0.4 0.0 0.0 0.0 2.0 0.0 0.2 7.3 0.0
Prop In Lane 0.84 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 34 0 0 1689 19 2313 0
V/C Ratio(X) 0.55 0.00 0.00 0.20 0.53 0.56 0.00
Avail Cap(c_a), veh/h 740 0 0 4105 735 6157 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 17.7 0.0 0.0 0.0 5.5 0.0 17.9 3.5 0.0
Incr Delay (d2), s/veh 13.0 0.0 0.0 0.0 0.1 0.0 21.3 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 0.0 0.5 0.0 0.2 0.7 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 30.7 0.0 0.0 0.0 5.6 0.0 39.2 3.7 0.0
LnGrp LOS C A A A D A A
Approach Vol, veh/h 19 A 339 A 1309
Approach Delay, s/veh 30.7 5.6 4.0
Approach LOS C A A

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 6.4 23.3 6.7 29.7
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 15.0 42.0 15.0 63.0
Max Q Clear Time (g_c+I1), s 2.2 4.0 2.4 9.3
Green Ext Time (p_c), s 0.0 2.4 0.0 14.3

Intersection Summary
HCM 6th Ctrl Delay 4.6
HCM 6th LOS A

Notes
Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 639 0 9 335 9 0 0 9 5
Future Volume (veh/h) 0 0 0 639 0 9 335 9 0 0 9 5
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 0 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 695 0 0 364 10 0 0 10 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 0 2 2 2 0 0 2 2
Cap, veh/h 1000 0 467 491 0 0 23
Arrive On Green 0.29 0.00 0.00 0.26 0.26 0.00 0.00 0.01 0.00
Sat Flow, veh/h 3456 0 1585 1781 1870 0 0 1870 1585
Grp Volume(v), veh/h 695 0 0 364 10 0 0 10 0
Grp Sat Flow(s),veh/h/ln 1728 0 1585 1781 1870 0 0 1870 1585
Q Serve(g_s), s 7.4 0.0 0.0 7.8 0.2 0.0 0.0 0.2 0.0
Cycle Q Clear(g_c), s 7.4 0.0 0.0 7.8 0.2 0.0 0.0 0.2 0.0
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 1000 0 467 491 0 0 23
V/C Ratio(X) 0.70 0.00 0.78 0.02 0.00 0.00 0.43
Avail Cap(c_a), veh/h 2343 0 1251 1313 0 0 679
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 13.1 0.0 0.0 14.1 11.3 0.0 0.0 20.2 0.0
Incr Delay (d2), s/veh 0.9 0.0 0.0 2.9 0.0 0.0 0.0 11.7 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.4 0.0 0.0 2.9 0.1 0.0 0.0 0.2 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 13.9 0.0 0.0 17.0 11.3 0.0 0.0 32.0 0.0
LnGrp LOS B A B B A A C
Approach Vol, veh/h 695 A 374 10 A
Approach Delay, s/veh 13.9 16.8 32.0
Approach LOS B B C

Timer - Assigned Phs 4 6 8
Phs Duration (G+Y+Rc), s 6.5 17.9 16.8
Change Period (Y+Rc), s 6.0 6.0 6.0
Max Green Setting (Gmax), s 15.0 28.0 29.0
Max Q Clear Time (g_c+I1), s 2.2 9.4 9.8
Green Ext Time (p_c), s 0.0 2.6 1.1

Intersection Summary
HCM 6th Ctrl Delay 15.1
HCM 6th LOS B

Notes
Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 8 5 360 0 0 0 0 341 719 6 636 0
Future Volume (veh/h) 8 5 360 0 0 0 0 341 719 6 636 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 9 5 0 0 371 0 7 691 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 17 10 0 964 14 1828 0
Arrive On Green 0.01 0.01 0.00 0.00 0.27 0.00 0.01 0.51 0.00
Sat Flow, veh/h 1165 647 1585 0 3647 2790 1781 3647 0
Grp Volume(v), veh/h 14 0 0 0 371 0 7 691 0
Grp Sat Flow(s),veh/h/ln 1812 0 1585 0 1777 1395 1781 1777 0
Q Serve(g_s), s 0.2 0.0 0.0 0.0 2.2 0.0 0.1 3.0 0.0
Cycle Q Clear(g_c), s 0.2 0.0 0.0 0.0 2.2 0.0 0.1 3.0 0.0
Prop In Lane 0.64 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 27 0 0 964 14 1828 0
V/C Ratio(X) 0.52 0.00 0.00 0.38 0.52 0.38 0.00
Avail Cap(c_a), veh/h 995 0 0 6135 979 8924 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 12.5 0.0 0.0 0.0 7.6 0.0 12.6 3.7 0.0
Incr Delay (d2), s/veh 14.8 0.0 0.0 0.0 0.3 0.0 27.4 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 0.0 0.0 0.0 0.5 0.0 0.1 0.3 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 27.3 0.0 0.0 0.0 7.8 0.0 40.0 3.9 0.0
LnGrp LOS C A A A D A A
Approach Vol, veh/h 14 A 371 A 698
Approach Delay, s/veh 27.3 7.8 4.2
Approach LOS C A A

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 6.2 12.9 6.4 19.1
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 14.0 44.0 14.0 64.0
Max Q Clear Time (g_c+I1), s 2.1 4.2 2.2 5.0
Green Ext Time (p_c), s 0.0 2.7 0.0 5.7

Intersection Summary
HCM 6th Ctrl Delay 5.7
HCM 6th LOS A

Notes
Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.





11/14/2019

Z:\2019\19-XXX AES West Oahu Solar Farm\Base Year\PM\AES West Oahu Solar Farm BY PM.syn Synchro 10 Report
Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 1352 0 2 371 1 0 0 13 1
Future Volume (veh/h) 0 0 0 1352 0 2 371 1 0 0 13 1
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 0 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 1470 0 0 403 1 0 0 14 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 0 2 2 2 0 0 2 2
Cap, veh/h 1641 0 450 472 0 0 29
Arrive On Green 0.47 0.00 0.00 0.25 0.25 0.00 0.00 0.02 0.00
Sat Flow, veh/h 3456 0 1585 1781 1870 0 0 1870 1585
Grp Volume(v), veh/h 1470 0 0 403 1 0 0 14 0
Grp Sat Flow(s),veh/h/ln 1728 0 1585 1781 1870 0 0 1870 1585
Q Serve(g_s), s 27.2 0.0 0.0 15.3 0.0 0.0 0.0 0.5 0.0
Cycle Q Clear(g_c), s 27.2 0.0 0.0 15.3 0.0 0.0 0.0 0.5 0.0
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 1641 0 450 472 0 0 29
V/C Ratio(X) 0.90 0.00 0.90 0.00 0.00 0.00 0.48
Avail Cap(c_a), veh/h 1825 0 508 534 0 0 400
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 16.8 0.0 0.0 25.3 19.6 0.0 0.0 34.2 0.0
Incr Delay (d2), s/veh 5.8 0.0 0.0 17.0 0.0 0.0 0.0 11.7 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.7 0.0 0.0 8.2 0.0 0.0 0.0 0.3 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 22.6 0.0 0.0 42.3 19.6 0.0 0.0 45.9 0.0
LnGrp LOS C A D B A A D
Approach Vol, veh/h 1470 A 404 14 A
Approach Delay, s/veh 22.6 42.3 45.9
Approach LOS C D D

Timer - Assigned Phs 4 6 8
Phs Duration (G+Y+Rc), s 7.1 39.3 23.7
Change Period (Y+Rc), s 6.0 6.0 6.0
Max Green Setting (Gmax), s 15.0 37.0 20.0
Max Q Clear Time (g_c+I1), s 2.5 29.2 17.3
Green Ext Time (p_c), s 0.0 4.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 27.0
HCM 6th LOS C

Notes
Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 17 3 293 0 0 0 0 364 804 10 1394 0
Future Volume (veh/h) 17 3 293 0 0 0 0 364 804 10 1394 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 18 3 0 0 396 0 11 1515 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 32 5 0 1972 20 2502 0
Arrive On Green 0.02 0.02 0.00 0.00 0.56 0.00 0.01 0.70 0.00
Sat Flow, veh/h 1537 256 1585 0 3647 2790 1781 3647 0
Grp Volume(v), veh/h 21 0 0 0 396 0 11 1515 0
Grp Sat Flow(s),veh/h/ln 1793 0 1585 0 1777 1395 1781 1777 0
Q Serve(g_s), s 0.5 0.0 0.0 0.0 2.4 0.0 0.3 9.6 0.0
Cycle Q Clear(g_c), s 0.5 0.0 0.0 0.0 2.4 0.0 0.3 9.6 0.0
Prop In Lane 0.86 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 37 0 0 1972 20 2502 0
V/C Ratio(X) 0.57 0.00 0.00 0.20 0.54 0.61 0.00
Avail Cap(c_a), veh/h 370 0 0 4647 245 5625 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 21.2 0.0 0.0 0.0 4.9 0.0 21.4 3.3 0.0
Incr Delay (d2), s/veh 13.0 0.0 0.0 0.0 0.0 0.0 20.4 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 0.0 0.6 0.0 0.2 1.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 34.1 0.0 0.0 0.0 4.9 0.0 41.8 3.6 0.0
LnGrp LOS C A A A D A A
Approach Vol, veh/h 21 A 396 A 1526
Approach Delay, s/veh 34.1 4.9 3.8
Approach LOS C A A

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 6.5 30.2 6.9 36.7
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 6.0 57.0 9.0 69.0
Max Q Clear Time (g_c+I1), s 2.3 4.4 2.5 11.6
Green Ext Time (p_c), s 0.0 2.9 0.0 19.1

Intersection Summary
HCM 6th Ctrl Delay 4.4
HCM 6th LOS A

Notes
User approved pedestrian interval to be less than phase max green.
Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 639 0 31 335 62 0 0 9 25
Future Volume (veh/h) 0 0 0 639 0 31 335 62 0 0 9 25
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 0 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 695 0 0 364 67 0 0 10 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 0 2 2 2 0 0 2 2
Cap, veh/h 996 0 479 503 0 0 23
Arrive On Green 0.29 0.00 0.00 0.27 0.27 0.00 0.00 0.01 0.00
Sat Flow, veh/h 3456 0 1585 1781 1870 0 0 1870 1585
Grp Volume(v), veh/h 695 0 0 364 67 0 0 10 0
Grp Sat Flow(s),veh/h/ln 1728 0 1585 1781 1870 0 0 1870 1585
Q Serve(g_s), s 7.5 0.0 0.0 7.9 1.1 0.0 0.0 0.2 0.0
Cycle Q Clear(g_c), s 7.5 0.0 0.0 7.9 1.1 0.0 0.0 0.2 0.0
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 996 0 479 503 0 0 23
V/C Ratio(X) 0.70 0.00 0.76 0.13 0.00 0.00 0.43
Avail Cap(c_a), veh/h 2314 0 1236 1297 0 0 671
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 13.3 0.0 0.0 14.0 11.6 0.0 0.0 20.5 0.0
Incr Delay (d2), s/veh 0.9 0.0 0.0 2.5 0.1 0.0 0.0 11.8 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.5 0.0 0.0 2.9 0.4 0.0 0.0 0.2 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 14.2 0.0 0.0 16.6 11.7 0.0 0.0 32.3 0.0
LnGrp LOS B A B B A A C
Approach Vol, veh/h 695 A 431 10 A
Approach Delay, s/veh 14.2 15.8 32.3
Approach LOS B B C

Timer - Assigned Phs 4 6 8
Phs Duration (G+Y+Rc), s 6.5 18.0 17.2
Change Period (Y+Rc), s 6.0 6.0 6.0
Max Green Setting (Gmax), s 15.0 28.0 29.0
Max Q Clear Time (g_c+I1), s 2.2 9.5 9.9
Green Ext Time (p_c), s 0.0 2.6 1.4

Intersection Summary
HCM 6th Ctrl Delay 14.9
HCM 6th LOS B

Notes
Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 45 5 360 0 0 0 0 357 719 6 636 0
Future Volume (veh/h) 45 5 360 0 0 0 0 357 719 6 636 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 49 5 0 0 388 0 7 691 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 80 8 0 965 13 1787 0
Arrive On Green 0.05 0.05 0.00 0.00 0.27 0.00 0.01 0.50 0.00
Sat Flow, veh/h 1624 166 1585 0 3647 2790 1781 3647 0
Grp Volume(v), veh/h 54 0 0 0 388 0 7 691 0
Grp Sat Flow(s),veh/h/ln 1789 0 1585 0 1777 1395 1781 1777 0
Q Serve(g_s), s 0.8 0.0 0.0 0.0 2.4 0.0 0.1 3.2 0.0
Cycle Q Clear(g_c), s 0.8 0.0 0.0 0.0 2.4 0.0 0.1 3.2 0.0
Prop In Lane 0.91 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 88 0 0 965 13 1787 0
V/C Ratio(X) 0.61 0.00 0.00 0.40 0.52 0.39 0.00
Avail Cap(c_a), veh/h 934 0 0 5833 930 8484 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 12.5 0.0 0.0 0.0 8.0 0.0 13.3 4.1 0.0
Incr Delay (d2), s/veh 6.7 0.0 0.0 0.0 0.3 0.0 27.5 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.0 0.0 0.6 0.0 0.1 0.4 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 19.1 0.0 0.0 0.0 8.3 0.0 40.8 4.2 0.0
LnGrp LOS B A A A D A A
Approach Vol, veh/h 54 A 388 A 698
Approach Delay, s/veh 19.1 8.3 4.6
Approach LOS B A A

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 6.2 13.3 7.3 19.5
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 14.0 44.0 14.0 64.0
Max Q Clear Time (g_c+I1), s 2.1 4.4 2.8 5.2
Green Ext Time (p_c), s 0.0 2.8 0.1 5.7

Intersection Summary
HCM 6th Ctrl Delay 6.5
HCM 6th LOS A

Notes
Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 1352 0 2 371 21 0 0 51 38
Future Volume (veh/h) 0 0 0 1352 0 2 371 21 0 0 51 38
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 0 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 1470 0 0 403 23 0 0 55 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 0 2 2 2 0 0 2 2
Cap, veh/h 1610 0 446 468 0 0 76
Arrive On Green 0.47 0.00 0.00 0.25 0.25 0.00 0.00 0.04 0.00
Sat Flow, veh/h 3456 0 1585 1781 1870 0 0 1870 1585
Grp Volume(v), veh/h 1470 0 0 403 23 0 0 55 0
Grp Sat Flow(s),veh/h/ln 1728 0 1585 1781 1870 0 0 1870 1585
Q Serve(g_s), s 29.3 0.0 0.0 16.2 0.7 0.0 0.0 2.2 0.0
Cycle Q Clear(g_c), s 29.3 0.0 0.0 16.2 0.7 0.0 0.0 2.2 0.0
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 1610 0 446 468 0 0 76
V/C Ratio(X) 0.91 0.00 0.90 0.05 0.00 0.00 0.72
Avail Cap(c_a), veh/h 1726 0 481 505 0 0 379
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 18.4 0.0 0.0 26.9 21.1 0.0 0.0 35.1 0.0
Incr Delay (d2), s/veh 7.5 0.0 0.0 19.6 0.0 0.0 0.0 12.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 12.1 0.0 0.0 9.0 0.3 0.0 0.0 1.2 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 25.9 0.0 0.0 46.5 21.1 0.0 0.0 47.1 0.0
LnGrp LOS C A D C A A D
Approach Vol, veh/h 1470 A 426 55 A
Approach Delay, s/veh 25.9 45.1 47.1
Approach LOS C D D

Timer - Assigned Phs 4 6 8
Phs Duration (G+Y+Rc), s 9.0 40.5 24.5
Change Period (Y+Rc), s 6.0 6.0 6.0
Max Green Setting (Gmax), s 15.0 37.0 20.0
Max Q Clear Time (g_c+I1), s 4.2 31.3 18.2
Green Ext Time (p_c), s 0.1 3.2 0.3

Intersection Summary
HCM 6th Ctrl Delay 30.7
HCM 6th LOS C

Notes
Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 37 3 293 0 0 0 0 364 804 32 1410 0
Future Volume (veh/h) 37 3 293 0 0 0 0 364 804 32 1410 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 40 3 0 0 396 0 35 1533 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 61 5 0 1906 56 2486 0
Arrive On Green 0.04 0.04 0.00 0.00 0.54 0.00 0.03 0.70 0.00
Sat Flow, veh/h 1663 125 1585 0 3647 2790 1781 3647 0
Grp Volume(v), veh/h 43 0 0 0 396 0 35 1533 0
Grp Sat Flow(s),veh/h/ln 1787 0 1585 0 1777 1395 1781 1777 0
Q Serve(g_s), s 1.1 0.0 0.0 0.0 2.6 0.0 0.9 10.4 0.0
Cycle Q Clear(g_c), s 1.1 0.0 0.0 0.0 2.6 0.0 0.9 10.4 0.0
Prop In Lane 0.93 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 66 0 0 1906 56 2486 0
V/C Ratio(X) 0.65 0.00 0.00 0.21 0.63 0.62 0.00
Avail Cap(c_a), veh/h 353 0 0 4451 235 5388 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 21.6 0.0 0.0 0.0 5.5 0.0 21.8 3.6 0.0
Incr Delay (d2), s/veh 10.4 0.0 0.0 0.0 0.1 0.0 10.9 0.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 0.0 0.0 0.0 0.7 0.0 0.5 1.3 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 32.0 0.0 0.0 0.0 5.6 0.0 32.7 3.9 0.0
LnGrp LOS C A A A C A A
Approach Vol, veh/h 43 A 396 A 1568
Approach Delay, s/veh 32.0 5.6 4.5
Approach LOS C A A

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 7.4 30.4 7.7 37.8
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 6.0 57.0 9.0 69.0
Max Q Clear Time (g_c+I1), s 2.9 4.6 3.1 12.4
Green Ext Time (p_c), s 0.0 2.9 0.1 19.5

Intersection Summary
HCM 6th Ctrl Delay 5.3
HCM 6th LOS A

Notes
Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 639 0 10 335 10 0 0 9 5
Future Volume (veh/h) 0 0 0 639 0 10 335 10 0 0 9 5
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 0 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 695 0 0 364 11 0 0 10 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 0 2 2 2 0 0 2 2
Cap, veh/h 1000 0 467 491 0 0 23
Arrive On Green 0.29 0.00 0.00 0.26 0.26 0.00 0.00 0.01 0.00
Sat Flow, veh/h 3456 0 1585 1781 1870 0 0 1870 1585
Grp Volume(v), veh/h 695 0 0 364 11 0 0 10 0
Grp Sat Flow(s),veh/h/ln 1728 0 1585 1781 1870 0 0 1870 1585
Q Serve(g_s), s 7.4 0.0 0.0 7.8 0.2 0.0 0.0 0.2 0.0
Cycle Q Clear(g_c), s 7.4 0.0 0.0 7.8 0.2 0.0 0.0 0.2 0.0
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 1000 0 467 491 0 0 23
V/C Ratio(X) 0.70 0.00 0.78 0.02 0.00 0.00 0.43
Avail Cap(c_a), veh/h 2343 0 1251 1313 0 0 679
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 13.1 0.0 0.0 14.1 11.3 0.0 0.0 20.2 0.0
Incr Delay (d2), s/veh 0.9 0.0 0.0 2.8 0.0 0.0 0.0 11.7 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.4 0.0 0.0 2.9 0.1 0.0 0.0 0.2 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 13.9 0.0 0.0 17.0 11.3 0.0 0.0 32.0 0.0
LnGrp LOS B A B B A A C
Approach Vol, veh/h 695 A 375 10 A
Approach Delay, s/veh 13.9 16.8 32.0
Approach LOS B B C

Timer - Assigned Phs 4 6 8
Phs Duration (G+Y+Rc), s 6.5 17.9 16.8
Change Period (Y+Rc), s 6.0 6.0 6.0
Max Green Setting (Gmax), s 15.0 28.0 29.0
Max Q Clear Time (g_c+I1), s 2.2 9.4 9.8
Green Ext Time (p_c), s 0.0 2.6 1.1

Intersection Summary
HCM 6th Ctrl Delay 15.1
HCM 6th LOS B

Notes
Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 8 5 360 0 0 0 0 342 719 6 636 0
Future Volume (veh/h) 8 5 360 0 0 0 0 342 719 6 636 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 9 5 0 0 372 0 7 691 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 17 10 0 966 14 1829 0
Arrive On Green 0.01 0.01 0.00 0.00 0.27 0.00 0.01 0.51 0.00
Sat Flow, veh/h 1165 647 1585 0 3647 2790 1781 3647 0
Grp Volume(v), veh/h 14 0 0 0 372 0 7 691 0
Grp Sat Flow(s),veh/h/ln 1812 0 1585 0 1777 1395 1781 1777 0
Q Serve(g_s), s 0.2 0.0 0.0 0.0 2.2 0.0 0.1 3.0 0.0
Cycle Q Clear(g_c), s 0.2 0.0 0.0 0.0 2.2 0.0 0.1 3.0 0.0
Prop In Lane 0.64 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 27 0 0 966 14 1829 0
V/C Ratio(X) 0.52 0.00 0.00 0.39 0.52 0.38 0.00
Avail Cap(c_a), veh/h 995 0 0 6132 978 8919 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 12.5 0.0 0.0 0.0 7.6 0.0 12.6 3.7 0.0
Incr Delay (d2), s/veh 14.8 0.0 0.0 0.0 0.3 0.0 27.4 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 0.0 0.0 0.0 0.5 0.0 0.1 0.3 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 27.3 0.0 0.0 0.0 7.8 0.0 40.0 3.9 0.0
LnGrp LOS C A A A D A A
Approach Vol, veh/h 14 A 372 A 698
Approach Delay, s/veh 27.3 7.8 4.2
Approach LOS C A A

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 6.2 12.9 6.4 19.1
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 14.0 44.0 14.0 64.0
Max Q Clear Time (g_c+I1), s 2.1 4.2 2.2 5.0
Green Ext Time (p_c), s 0.0 2.7 0.0 5.7

Intersection Summary
HCM 6th Ctrl Delay 5.7
HCM 6th LOS A

Notes
Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 0 0 0 1352 0 2 371 1 0 0 15 1
Future Volume (veh/h) 0 0 0 1352 0 2 371 1 0 0 15 1
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 0 1870 1870 1870 0 0 1870 1870
Adj Flow Rate, veh/h 1470 0 0 403 1 0 0 16 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 0 2 2 2 0 0 2 2
Cap, veh/h 1639 0 450 472 0 0 32
Arrive On Green 0.47 0.00 0.00 0.25 0.25 0.00 0.00 0.02 0.00
Sat Flow, veh/h 3456 0 1585 1781 1870 0 0 1870 1585
Grp Volume(v), veh/h 1470 0 0 403 1 0 0 16 0
Grp Sat Flow(s),veh/h/ln 1728 0 1585 1781 1870 0 0 1870 1585
Q Serve(g_s), s 27.4 0.0 0.0 15.4 0.0 0.0 0.0 0.6 0.0
Cycle Q Clear(g_c), s 27.4 0.0 0.0 15.4 0.0 0.0 0.0 0.6 0.0
Prop In Lane 1.00 1.00 1.00 0.00 0.00 1.00
Lane Grp Cap(c), veh/h 1639 0 450 472 0 0 32
V/C Ratio(X) 0.90 0.00 0.90 0.00 0.00 0.00 0.50
Avail Cap(c_a), veh/h 1818 0 507 532 0 0 399
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00
Uniform Delay (d), s/veh 16.9 0.0 0.0 25.4 19.7 0.0 0.0 34.3 0.0
Incr Delay (d2), s/veh 5.9 0.0 0.0 17.2 0.0 0.0 0.0 11.3 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.8 0.0 0.0 8.2 0.0 0.0 0.0 0.4 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 22.8 0.0 0.0 42.6 19.7 0.0 0.0 45.6 0.0
LnGrp LOS C A D B A A D
Approach Vol, veh/h 1470 A 404 16 A
Approach Delay, s/veh 22.8 42.5 45.6
Approach LOS C D D

Timer - Assigned Phs 4 6 8
Phs Duration (G+Y+Rc), s 7.2 39.4 23.7
Change Period (Y+Rc), s 6.0 6.0 6.0
Max Green Setting (Gmax), s 15.0 37.0 20.0
Max Q Clear Time (g_c+I1), s 2.6 29.4 17.4
Green Ext Time (p_c), s 0.0 4.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 27.2
HCM 6th LOS C

Notes
Unsignalized Delay for [WBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 17 3 293 0 0 0 0 364 804 11 1395 0
Future Volume (veh/h) 17 3 293 0 0 0 0 364 804 11 1395 0
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 0 1870 1870 1870 1870 0
Adj Flow Rate, veh/h 18 3 0 0 396 0 12 1516 0
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 0 2 2 2 2 0
Cap, veh/h 32 5 0 1970 22 2503 0
Arrive On Green 0.02 0.02 0.00 0.00 0.55 0.00 0.01 0.70 0.00
Sat Flow, veh/h 1537 256 1585 0 3647 2790 1781 3647 0
Grp Volume(v), veh/h 21 0 0 0 396 0 12 1516 0
Grp Sat Flow(s),veh/h/ln 1793 0 1585 0 1777 1395 1781 1777 0
Q Serve(g_s), s 0.5 0.0 0.0 0.0 2.4 0.0 0.3 9.6 0.0
Cycle Q Clear(g_c), s 0.5 0.0 0.0 0.0 2.4 0.0 0.3 9.6 0.0
Prop In Lane 0.86 1.00 0.00 1.00 1.00 0.00
Lane Grp Cap(c), veh/h 37 0 0 1970 22 2503 0
V/C Ratio(X) 0.57 0.00 0.00 0.20 0.54 0.61 0.00
Avail Cap(c_a), veh/h 370 0 0 4643 245 5621 0
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 21.2 0.0 0.0 0.0 4.9 0.0 21.4 3.3 0.0
Incr Delay (d2), s/veh 13.0 0.0 0.0 0.0 0.0 0.0 19.1 0.2 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 0.0 0.6 0.0 0.2 1.0 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 34.2 0.0 0.0 0.0 4.9 0.0 40.5 3.6 0.0
LnGrp LOS C A A A D A A
Approach Vol, veh/h 21 A 396 A 1528
Approach Delay, s/veh 34.2 4.9 3.9
Approach LOS C A A

Timer - Assigned Phs 1 2 4 6
Phs Duration (G+Y+Rc), s 6.5 30.2 6.9 36.7
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0
Max Green Setting (Gmax), s 6.0 57.0 9.0 69.0
Max Q Clear Time (g_c+I1), s 2.3 4.4 2.5 11.6
Green Ext Time (p_c), s 0.0 2.9 0.0 19.1

Intersection Summary
HCM 6th Ctrl Delay 4.4
HCM 6th LOS A

Notes
Unsignalized Delay for [NBR, EBR] is excluded from calculations of the approach delay and intersection delay.




