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HCM Signalized Intersection Capacity Analysis 7
25: Ka Uka Blivd & H-2 On {NB) | 9/16/2009

S T T 2 N N S I S 4

Lane Cnf:guatlons

ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Lane Util. Factor 095 095 T095 095 095

Fit Protected T095 096 {00 095 095

Flt Permitted 095 09 100 095 095

Peak-hour factor, PHF 100 100 100 100 100 100 100 100 100 100 100 1.00

RTOR Reduction {vph

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Lane Grp Cap-(vph) 408 412 351 702 700

v/s Ratio Perm - . . c0.26 0.26

222 134 133

Uniform Delay, di

Incremental Delay, d2

evel of Service B B C B B

Approach LOS B C B A

Actuated Cycle Length (s} Sum of lost time {s}

Analysis Period {min) 15

Year 2020 AM Peak 2/14/2005 With Project ' Synchro 7 - Report
Page 11




HCM Signalized-Intersection Capacity Analysis
25: Ka Uka Bivd & H-2 On (NB) ‘ : ' 9/16/2009

N e T N BV R

Lane Configuraiions

2000 2000 2000 2000

Lane Util. Factor

Fit Protected 095 096 1.00 0.95 0.95

Flt Permitted . 0.96 1.00 . 095 0.95

Tum Type Split _ _ Prot

Clearance Time (s

Lane Gep Cap (vph)

v/s Ratio Perm

nlform Delay, d1 363 362 46.3 189 194

incremental Delay, d2 176 169 29 %68 296

Level of Service D D - D. ) D

Approach LOS ' D D D A

Actuated Cycle Length (s)

Sum of lost time (s)

Analysis Period (min} 15

Year 2020 PM Peak 2/14/2005 With Project Synchro 7 - Report
' - Page 11




HCM Unsignalized Intersection Capacity Analysis _
26: Ka Uka Blvd & H-2 On (SB) ~ 9/16/2009

N TN

LaneConfiguratons = & - % 44

Sign Control Free

Sto

Peak Hour Factor . 095 095 086 . 08 092 092

Pedestrians '

Walking Speed {ft/s)

Right turn flare (veh)

Median storage veh)
pX, platoon unblocked

vC1, slage 1 conf vol

vCu, unblocked vol 7 ~ 918 317

pO gueue free % ' 99 100 100

¢SH 1700 1700 1102 1700 1700

Average Delay 0.0

naiysm Petiod (mi) " 15

Year 2020 AM Peak 2/14/2005 With Project Synchro 7 - Report
- ' Page 12




HCM Unsignalized Intersection Capacity Analysis
26: Ka Uka Blivd & H-2 On (SB) _ 9/16/2009

— Y ¢ Y KN A

Lane Configuraticns

Peak Hour Factor 100 100 100 100 100 1.00

Pedestrians .

alkmg Speed (it/s

vCu, unblocked vol Y 2 1887 a7

Queue Length 95th {ft) 0 0 0 2 0 0

Lane LOS o A

Approach LOS

Analysis Period {min) ' N 15

Year 2020 PM Peak 2/14/2005 With Project : Synchro 7 - Report
Page 12




HCM Signalized Intersection Capacity Analysis
5: Ka Uka Bivd & H-2 Off (SB) 9/23/2008

Ay v AN b A MY

Lane Configurations

Ideal Flow (vphpl) 2000 2000
Lane Util. Factor

Fit Protected

Flt Permitted

Pe-hr factor, PHF

Incremental Delay, d2 i1 0.8 0.1. 11.5 05 124 1.0 02

Level of Service B C A D C D C A _

pproach LOS B B C

CM Average Control Delay

Actuated Cycle Length (s)

Analysis Period {min) ‘ 15

Year 2020 AM Peak 2/14/2005 With Project ' Synchro 7 - Report
Page 1.




HCM Signalized Intersection Capacity Analysis
- 5: Ka Uka Blvd & H-2 Off (SB) ' 9/23/2009

A2 N v AN b AL S

Ideal Flow (vphp! 2000 200 0 2000 2000

Lane Util. Factor

Flt Permitted

Peak-hour factor, PHF 100 100 100 100 100 100 100 100 1.00 100 100 1.00

RTOR Heduction

Permitted Phases : 3. Free

ctuated Cycle Length (s)

Analysis Period (min)

Year 2020 PM Peak 2/14/2005 With Project Synchro 7 - Report
: Page 1




HCM Signalized Intersection Capacity Analysis
31: Ka Uka Bivd & : 7 . 9/16/2009

O T T 2l N N SRV I R 4

Lane Configurations

Ideal Fiow {vphpl) 1900 2000 2000 - 2000 2000 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor

Fit Protected

Flt Permitted

Peak-hour factor, PHF

RTOR Reduction (vph) 0 6 0 0 0 0 0 0 0 0 135 0

Turn Type : Prot ' Prot - Free Free  Prot

Permitted Phases Free Free

Effective Green, g {s) 87 282

Clearance Time (s

Lane Grp Cap (vph) 232 1306 270 1421 1583 1611 929 428

v/s Ratio Perm

Uniform Delay, d1
Incremental Delay, d2 1.4 25 24 0.1 0.3 01 20 0.1

Level of Service C C C B A . : A C C

Approach LOS c B ‘ ' A ' ] C

HCM Average Control Delay 19.6 HCM Level of Service B

Actuated Cyle Length (s) ' 739 Sum of lost time (s}

Year 2020 AM Peak 2/14/2005 With Project Synchro 7 - Report-
' : : : Page 13




HCM Signalized Intersection Capacity Analysis
31: Ka Uka Blvd & . 9/16/2009

Aoy v NN A MY

Lane Configurations

ideal Flow (vphpl) e 1900

Lane Util. Factor

Flt Protected

Peal-hour factor, PHF 100 . 100 100 100 100 100 1000 100 1,00 1.00

RTOR Reduction {vph

Tum Type Prot - : Prot

Permitted Phases

Approach LOS

HCM Level of Service C

HCM Average Controf Delay

ctatdCyc hg) 870  Sumoflosttime (s

Analysis Period (min) 15

Year 2020 PM Peak 2/14/2005 With Project _ : ' Synchro 7 - Report
Page 13-




HCM Signalized Intersection Capacity Analysis :
35: Ukee (E) & Ka Uka Blvd ‘ 9/16/2009

A ey v AN A4

Lane Configurations

1900 1900 1900 1900 2000 2000 2000 2000 2000 2000

Lvel o elce

Sum of lost time (s)

nalysis Period {min) 15

Year 2020 AM Peak 2/14/2005 With Project Synchro 7 - Report -
. Page 14




HCM Signalized Intersection Capacity Analysis
35: Ukee (E) & Ka Uka Blvd. . ‘ 9/16/2009

) U N S N R

Lane Configurations & & % A by T %

1900 1900 ' 2000

Fit Protected

Flt Permitted

Peak-hour factor, PHF
RTGR Reduction (vph)

Tum Type Perm Perm : Perm Perm

Permitted Phases 4 ' 8 .2 6

Effective Green,g(s) 125 12.5 311 311 311 31

Clearance Time {s) ' 4D S 40 ' 4,0 4.0 4.0 4.0

Lane Grp Cap {vph) 350 333 224 2225 335 2005

v/s Ratio Perm 0,04 002 g2

Uniform e!ay, di

Incremental Delay, d2 02 17 01 01 03 0.2

velofStce B i B A - A A

proach tos o B

HCM Average Control Delay 7.2 "~ HCM Level of Service A

Actuated Cycle Length (s) 51.6 Sum of lost time (s) 8.0

na|‘jSIS Period (min) 15

Year 2020 PM Peak 2/14/2005 With Projsct Synchro 7 - Report
Page 14




HCM Signalized Intersection Capacity Analysis
4: Waipio Uka & Ka Uka Blvd _ _ © 9/28/2009

YR NP T T Vo S A

Ideal Flow (vphp! 1900 1900 ) 2000 2000

Lane Util. Factor - 1.00 1.00 1.00 095 1.00 095

Flt Permitted

Peak-hour factor, PHF

v/s Ratio Perm 0.04 c0.12 0.06 - 0.16

Uniform Delay, di 13.7 14.8 5.1 6.8 57 55

Incremental Delay, d2

Level of Service B B A A A

Approach LOS

Actuated Cycle Length {s)

Analysis Period {min) ' 15

Year 2020 AM Peak 2/14/2005 With Project Synchro 7 - Report
: ' : : ' Page 1




HCM Signalized intersection Capacity Analysis _ :
4: Waipio Uka & Ka Uka Blvd 9/16/2009

N R AN

Lane Configurations
ideal Flow (vphpl ) 300 1900 1900 2000 2000

Lane Util. Factor 1.00 1.00 1.00 - 095 1.00. 095

v/s Ratio Perm

Uniform Delay, di

Incremental Delay, d2

Level of Service B B . A A A A

Approach LOS B S B A A

HCM Average Conirol Delay 8.2 "~ HCM Level of Service A

of lost time {s)

Analysis Period (min

Year 2020 PM Peak 2/14/2005 With Project : Synchro 7 - Report
_ ' Page 3




HCM Signaiized Intersection Capacity Analysis
37: Ka Uka Blvd & Ukee (W) : | 9/16/2009

ey ¢ A ALY

ane Configurations
d'ea! Flow (vphpl) : 2000 1900 1906 1900 1900
Lane Util. Factor

Flt Protected

Fit Permitted 095 1.00 095 100 0.93 0.95 .

Peakhourfactor, PHF 100  1.00

RTOR Reduction{vph) 0 8 0 0 2 0

ermitted Phases

‘Effective Green, g (s)

Clearance Time

v/s Ratio Perm c0.17 0.01

Uniform Delay, di

Level of Service . C B C B C B

Approach LOS B B S B

HCM Average Control Delay

Actuated Cycle Length (s) Sum of lost time (s) 20.0

Analysis Period (min) 15

Year 2020 AM Peak 2/14/2005 With Project ' Synchro 7 - Report
Page 15




HCM Signalized Intersection Capacity Analysis ‘ :
37: Ka Uka Blvd & Ukee (W) 9/16/2009

A 2N ¢ AN oMY

Lane Configurations

ldeal Flow (vphpl} 190

Lane Util. Factor

Fit Permitted 095 1.00 085 - 1.00 0.81 0.96

Peak-hour factor, PHF

RTOR Reduction (vph

Turn Type Prot Prot ~ Perm

Permitted Phases -

v/s Ratio Perm : c0.22 0.04

Uniform Delay, d1

Incremental Delay, 62 12 16 26 13 7.1 0.1
Leve! of Service C C C B C B

pproach LOS C C C

 HCM Level of Service C

Sum of lost t|

HCM Average Control Delay
{s)

(s)

nalysis Period (min) - 15

ctuated Cycle Length

Year 2020 PM Peak 2/14/2005 With Project Synchro 7 - Report
- Page 15




HCM Signalized Intersection Capacity Analysis ‘
3: Ka Uka Blvd & Kam Hwy : 9/16/2009

O P S T U R I

Ideal Flow {vphpl

Lane UtH. Factor

Fit Protected

Flt Permitted

Peak-hour factor, PHF 100 100 100 100 100 100 100- 100 100 400 100 100

v/s Ratio Perm

Uniform Delay, di 358 357 281  25.0 00 348 273 247 249 163 - 128

Incremental Delay, d2

Level of Service

Approach LOS D B C C

Actuated Cycle Length (s) . ~ Sum of lost time (s)

Analysis Period (min) 15

Year 2020 AM Peak 2/14/2005-With Project . Synchro 7 - Report
: Page2 -




HCM Signalized intersection Capacity Analysis : -
3: Ka Uka Bivd & Kam Hwy 9/16/2009

A T T 2R e U N B S 4

Lane Configurations

Lane Util. Factor
VFIt Protected
. Fit Permitted

our factor, PHF

RTOR Reduction (vph) 0 4 0 0 . 0 0- 0 0 303 0 0 32

Permitted Phases Free 2

Effective Green, g(s)
Clearance Time {s)
Lane Gp Cap (vph}) 108 200 506 533 1667 121 1122 502 585 1462 637

v/s Ratio Perm ) .

HCM Leve! of Service

Actuated Cycle Length (s) 95.3 Surn of lost time (s) 15.0

Analysis Period (min 15

Year 2020 PM Peak 2/14/2005 With Project | ' Synchro 7 - Report
Page 2




HCM Signalized Intersection Capacity Analysis _
19: Waipio Uka & Kam Hwy ‘ 9/16/2009

YO T T B Y A

Peak-hour factor, PHF 100 100 100 100 100 100 100 100 1.000 1.00. 1.00  1.00

Lane Grp Cap (vph) 21 22 1583 876 407 130 1446 647 152 1490 667

vfs Ratio Perm

nlfonn Delay, di

ncrementat Delay, d2

eve] of Service

Approach LOS B G B ' C

HCM Average Control Celay
:

cluafed Cycle Length (s) 76.0 Sum of lost fime (s) 15.0

Analysis Period {min) . 15

Year 2020 AM Peak 2/14/2005 With Project - Synchro 7 - Report
Page 9




HCM Signalized {Intersection Capacity Analysis
19: Waipio Uka & Kam Hwy

9/16/2009

e

1deal Flow {vphpl)

Lane Util. Factor 1000 100 100 087

FlIt Permitted

Peak-hour factor, PHF 1.00 100 100 1.00

Pemmitted Phases : Free

Actuated Cycle Length (s)

Analysis Period (min} 15

1.00

1.00

v | 4

Year 2020 PM Peak 2/14/2005 With Project

Synchre 7 - Report
Page 9




HCM Signalized Intersection Capacity Analysis
16: Lumiaina St & Kam Hwy - 9/16/2009

O N T U O

Lane Configurations
Idea Flow (vphpl) 1900 1900
Lane Util. Factor

It Protected

Flt Permitted 095 096 100 095 1.00 085 100 {100 095 100 100

Peak-hour factor, PHF

TOR Reduction (vph

1346 1583

ncremental Delay, d2 6.5 5.7 0.1 0.9 1.8 1.4 0.3 0.0 0.8 3.7 0.7

pproach LOS c . D C B

HCM Average Control Delay 24.1 HCM Level of Service C

Actuated Cycle Length {s})

na[ysus Period {min) ‘ 15

Year 2020 AM Peak 2/14/2005 With Project Synchre. 7 - Report
' Page 8




HCM Signalized Intersection Capacity Analysis .
16: Lumiaina St & Kam Hwy ‘ 9/16/2009

T T A T N SV

ane Configurations

tdeal Flow {vphpl
Lane Util. Factor

Protected

Fit Permitted 0985 086 1.00 095  1.00 095 100 100 . 095 100 1.00

vfs Ratio Perm 0.08 0.04 £0.43

niform Delay, d1

Incremental Delay, d2 97 8.9 0.1 1.0 1.8 5.2 4.6 0.0 29 0.8 0.

Level of Service D D A D L D c B D C A

pproach LOS D D C B

HCM Level of Service C

HCM Average Control Delay

tuated Cycle Length (s) Sum of lost fime (s)

£

Analysis Period (min) 15

Year 2020 PM Peak 2/14/2005 With Project Synchro 7 - Report
Page 8




HCM Signalized Intersection Capacity Analysis
2: Lumiauau & Kam Hwy 9/16/2009

ey v N8 A M4

RTOR Reduction

- Turn Type Perm Free Pemn Prot ~ Pemm Prot Free

Permitted Phases _ 4 Free 8 2

Effective Green, g (s) 171 737 171 171 69 374 374 42 347 737

Clearance Time (s) . 50 5.0 5.0 : 5.0 5.0 5.0 5.0 5.0

. Lane Grp Cap {vph) 314 1583 291 397 174 1890 846 106 1754 1667

vi/s Ratio Perm 010 ¢0.20 c0.14 0.02 0.01

Uniform Delay, d 240 00 252 219 308 110 91 328 155 0.0

Incremental Delay, d2

Level of Service

Approach LOS A ' C B B

HCM Average Control Delay 145 HCM Level of Service B

Actuated Cycle Length (s} 73.7 Sum of lost time {s) 10.0

i

nalysis Period {min) 15

Year 2020 AM Peak 2/14/2005 With Project - ) Synchro 7 - Report
' Page 1




HCM Signalized Intersection Capacity Analysis

9M6/2009

2: Lumiauau & Kam Hwy
A sy ¥

N |4

Lane Configurations & f N
Ideal Flow {vphpl B

Lane Util. Factor

Analysis Period {min

1900 2000

HCM Level of Setvice

Sum of lost time {s)

Year 2020 PM Peak 214/2005 With Project

Synchro 7 - Report
Page 1



HCM Signalized intersection Capacity Analysis
47: Waipahu St & Kam Hwy _ ‘ : 9/16/2009

A« i/

Lane Configurations % 'l ¥ M A4 i

deal Flow

ane Util. Factor 1.00 100 - 1.00 0.95 0.95 1.00

!t Protected

Fit Parmitted 095 100 09 100 100 1.00

Peal-hour factorHF

RTOR Reduction (vp

Permitted Phases 4 : 6

(s)

Effective Green, g

Clearance Time {s)

v/s Ratio Perm

niform Delay, d1

Incremental Delay, d2

Leve! of Service D D C A ¢ B

Approach LOS D A C

HCM Level of Service

" Sum of lost time (s)

Year 2020 AM Peak 2/14/2005 With Project ' Synchro 7 - Report
' Page 16




HCM Signalized Intersection Capacity Analysis
47: Waipahu St & Kam Hwy 9/16/2009

A~ t i 4

Lane Configurations

ideal Flow {vphpl)

ermutted Phases

Effective Green, g (s)

iearance Time {s)
Lane Grp Cap {vph)
v/s Ratio Perm 0.14 0.04
Uniform Delay, d1

Incremental Delay, d2

Level of Service D B c B C B

AproachLOS T o B C

HCM Average Cont i Delay " HCM Level of Service B

Actuated Cycle Length (s) Sum of tost time {s) 10.0

Analysis Period (min) 15

Year 2020 PM Peak 2/14/2005 With Project Synchro 7 - Report
T ' ' Page 16




HCS+: Ramps and Ramp Junctions Release 5.4

Phone: Fax:
E-mail:

_Diverge Analysis
Analet: JW
Agency/Co.:
Date performed: 9/11/09

Analysis time period: AM Peak
Freeway/Dir of Travel: H-2 Fwy NB Off-Ramp

Junction:

Jurisdiction:
Analysis Year:

Description:

H-2 Fwy/Ka Uka Blvd

Year 2020 With Project

15/15/15

Freeway Data

Junction Components

Volume, V
Peak-hour

Peak 15-min volume,

Freeway
{vph) 3639
factor, PHF 0.95
v1lh 958
' 2

Trucks and buses
Recreational vehicles 0]
Terrain type:

Rolling

Conversion to pc/h Under Base Conditions

Ramp

- 922

0.95
243

2

0
Level

Type of analysis Diverge
Number of lanes in freeway 4 :
Free-flow speed on freeway 65.0 mph
Volume on freeway 3639 vph
Off Ramp Data
Side of freeway Right
Number of lanes in ramp 2
Free-Flow speed on ramp 35.0 mph
Volume on ramp 922 vph
Length of first accel/decel lane 800 ft
Length of second accel/decel lane 0 ft
Adjacent Ramp Data {if one exists)
Deoes adjacent ramp exist? ' . Yes
. Volume on adjacent ramp ' _ T395 vph
Position of adjacent ramp Downstream
Type of adjacent ramp on
Distance to adjacent ramp 1300 tt

Adjacent

Ramp

395 vph
0.95
104

2

0
Level

0P of o




Grade 0.00 % 0.00 % 0.00 %
Length 0.00 mi 0.00 mi 0.00 mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational wvehicle PCE, ER 2.0 1.2 1.2
Heavy' vehicle adjustment, fHV 0.971 0.990 0.990°
Driver population factor, fP 1.00 _ 1.00 1.00
Flow rate, vp ’ 3945 980 420 * pecph
Egstimation of V12 Diverge Areas
L = {Equation 25-8 or 25-9}
EQ
P = 0.260 Using Equation 0
FD ,
v =v *+ {(v-vwv) P = 1751 pc/h
12 R F R FD
Capacity Checks
Actual : Maximum LOS F?
v =v 3945 9400 No
Fi F
v =V - v 2965 9400 No
FO F R
v 980 : 3800 No
R
-y v 1097 pc/h (BEquation 25-15 or 25-16)
3 or av34d
Is v v > 2700 pc/h? No
3 or av3id
Is A" v > 1.5 v /2 ‘ No
3 or avid 12
If ves, v = 1751 {Equation 25-18)
122
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
v 1751 4400 No
12
- Level of Service Determination {if not F)
Density, D= 4.252 + 0.0086 v - 0.009 L = 4.9 pc/mi/ln

R 12 D
Level of service for ramp-freeway junction areas of influence A

Speed Estimation

Intermediate speed variable, D = 0.516

Space mean speed in ramp influence area, SS = 53.1 mph
Space mean speed in outer lanes, SRV: 70.9 mph
Space mean speed for all wvehicles, SO = 61.7 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Phone:

Fax:

E-mail:

Diverge Analysis
Analyst: JW
Agency/Co. : :
Date performed: 9/11/09
Analysis time period: PM Peak
Freeway/Dir of Travel: H-2 Fwy NB Off-Ramp
Junction: H-2 PFwy/Ka Uka Blwvd
Jurisdiction: '
Analysis Year: Year 2020 With Project

Description: 15/15/15/

-~ Freeway Data

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
Volume on freeway '

Side of freeway

Number of lanes in ramp

Free-Flow speed on ramp

Volume on ramp

Length of first accel/decel lane
Length of second accel/decel lane

Adjacent Ramp

Does adjacent ramp exist?
Volume on adjacent ramp
Position of adjacent ramp
Tvpe of adjacent ramp
Distance to. adjacent ramp

Conversion to pc/h

Junction Components

Volume, V {vph)
Peak-hour factor, PHF
Peak 15-min volume, w15
Trucks and buses
Recreational vehicles
Terrain type:

Off Ramp Data

Diverge

4

65.0 mph
6236 vph

Right

2

35.0 mph
2059 vph
800 ft
0] ft

Data (if one exists)

Yes

668 vph
Downstream '
On :
2930 ft

Under Base Conditions

Freeway Ramp
6236 2059
0.55 . 0.95
1641 542

2 2

0 0
Rolling = Level

Adjacent

Ramp

668 vph
0.95

176 v

2 %

0 %
Level




Grade 0.00 % 0.00 % 0.00 %
Length 0.00 mi 0.00 mi 0.00 mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational wehicle PCE, ER 2.0 1.2 1.2
Heavy wvehicle adjustment, fHV 0.971 3.930 0.990
Driver population factor, fP T 1.00 1.00 1.00
Flow rate, vp 6761 2189 710 pcph
Estimation of V12 Diverge Areas
L = {(Equation 25-8 or 25-9)
EQ
P = 0.260 Using Equation 0
FD
v =v + {v-v )P = 3378 pc/h
12 R F R FD
Capacity Checks
: Actual Maximum . LOS F?
v =V 6761 9400 No
Fi F N
v =v -V 4572 9400 No
FO F - R '
v 21839 - 3800 - No
R _
v v 1691 pc/h {Equation 25-15 or 25-16)
3 or av34d
Is v v > 2700 pec/h? No
3 or avid
Is v v > 1.5 v /2 ’ No
3 or avid 12 .
If yes, v = 3378 {Equation 25-18)
123
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
v 3378 4400 No
12
Level of Service Determination (if not F)
Density, D= 4.252 + 0.0086 v - 0.009 L = 18.9 pc/mi/1n

R 12 D
Level of service for ramp-freeway junction areas of influence B

Speed Estimation

Intermediate speed variable, . D = 0.625
S
Space mean speed in ramp influence area, 8 = 50.6 mph
R
Space mean speed in outer lanes, S =.68.6 mph .
. o

Space mean speed for all wvehicles, S = 58.3 mph




HCS+: Ramps and Ramp Junctions Release 5.4

.Merge Analysis

Phone:

E-mail:

Analyst: JW
Agency/Co.:

Date performed: 9/11/09
Analysis time period: AM Peak

Freeway/Dir of Travel:

Fax:

H-2 Fwy NB On Ramp (WB}

Conversion to pc/h
Junction Components Freeway
Volume, V (vph} 2717
Peak-hour factor, PHF 0.95
Peak 15-min volume, v15, 715
Trucks and buses 2
Recreational wvehicles 0

Terrain type:

Rolling

Ramp

395
0.95
104

2

0
Level

Junction: H-2 Fwy/Ka Uka Blvd
Jurisdiction:
Analysis Year: Year 2020 With Project
Description: 15/15/15
Freeway Data
Type of analysis Merge
Number of lanes in freeway 4
Free-flow speed on freeway 65.0 mph
Volunme on freeway 2717 vph
On Ramp  Data
Side of freeway Right
Number of lanes in ramp 1
Free~flow speed on ramp 35.0 mph
Volume on ramp 395 vph
Length of first accel/decel lane 700 ft
Length of second accel/decel lane ft
Adjacent Ramp Data (if one exists)
Does adjacent ramp exist? Yes
" Volume on adjacent Ramp 922 vph
Position of adjacent Ramp Upstream
Type of adjacent Ramp Off
Distance to adjacent Ramp 2930 ft

Under Base Conditions

Adjacent

Ramp

922 vph
0.95

243 v

2 %

0 %
Level




- Grade % % %
Length mi mi mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp ’ : 2946 420 980 pcph
Estimation of V12 Merge Areas
L = (Equation 25-2 or 25-3)
EQ
P = 0.165 Using Equation 4
FM ,
v =v (P ) = 487 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
v 3366 9400 No
FO .
" A 1229 pe/h (Equation 25-4 or 25-5)
3 or av3i4d
Is v v > 2700 pc/h? No
3 or av3id
Is v v > 1.5 v /2 Yes
3 or avid 12
If ves, v = 1178 (Equation 25-8)
124
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
v 1178 4600 No
122
Level of Service Determination {(if not F}
Densgity, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 13.4 pc/mi/1n
R R 12 A

Level of service for ramp-freeway junction areas of influence B

Speed Estimation

Intermediate speed variable, ’ M

= 0.291
. s
Space mean speed in ramp influence area, S5 = 58.3 mph
R
Space mean speed in outer lanes, S = 63.6 mph
0

Space mean speed for all vehicles, S = 61.0 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Phone: Fax:
E-mail:

Merge Analysis
Analyst: JW
Agency/Co.:
Date performed: 9/11/09
Analysis time period: PM Peak
Freeway/Dir of Travel: H-2 Fwy NB On Ramp (WB)
Junction: . : H-2 Fwy/Ka Uka Blvd
Jurisdiction:
Analysis Year: Year 2020 With Project

Description: 15/15/15

Type of analysis

Number of lanes in freeway
Free~flow speecd on freeway
Volume on freeway

Side of freeway

Number of lanes in ramp
Free-flow speed on ramp

Volume on ramp

Length of first accel/decel lane
Length of second accel/decel lane

Does adjacent ramp exist?
Volume on adjacent Ramp
Position of adjacent Ramp
Tvpe of adjacent Ramp
Distance to adjacent Ramp

‘Conversion to pc/h

Junction Components.

Volume, V {vph)
Peak-hour factor, PHF
Peak 15-min volume, w15
Trucks and buses
Recreational wvehicles
Terrain type:

Freeway Data

On Ramp Data

Adjacent Ramp Data

Merge -

4

65.0 mph
4178 vph

Right

1

35.0 mph
668 vph
700 ft

ft

(if one exists)

~ Yes
2059 vph
Upstream
Qff
2930 ft
Under Base Conditions
Freeway Ramp
4178 668
0.95 0.95
1098 176
2 ' 2
0 0

Rolling Level

Adjacent

Ramp

2059 vph
0.95

542 v

2 %

0 %
Level




Grade. ‘ % % %

Length mi mi mi
Trucks and buses PCE, ET 2.5 1.5 1.5
-Recreational wehicle PCE, ER 2.0 1.2 1.2
Heavy wvehicle adjustment, fHV 0.971 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
. Flow rate, wvp 4530 710 2189 pcph

Estimation of V12 Merge Areas

L = {Equation 25-2 or 25-3)

EQ

P = 0.129 Using Eguation 4
FM ;

v =v (P ) = 585 pc/h

Capacity Checks

Actual Maximum LOS F?

v : 5240 9400 No
FO '
v v 1972 pc/h {Equation 25-4 or 25-5)
3 or av3i4
Is v v > 2700 pc/h? No
3 or av34
Is v v > 1.5 v /2 Yes
3 or av34 12
If yes, v = 1812 (Equation 25-8)
123
Flow Entering Merge Influence Area
Actual Max Desirable Viclation?
v 1812 4600 No
12A
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 20.4 pc/mi/1n

R R 12 A
Level of service for ramp-freeway junction areas of influence <C

Speed Estimation

Intermediate speed variable; M = 0.321

Space mean speed in ramp influence area, SS = 57.6 mph
Space mean speed in ocuter lanes, SR = 61.9 mph
Space mean speed for all vehicles, S0 = 59.8 ) mph




HCS+: Ramps and Ramp Junctions Release 5.4

Phone:
E-mail:

Fax:

Diverge Analysis

Analyst:

Agency/Co.:

Date performed:
Bhnalysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:
Analvysis Year:
Description:

9/11/2009
AM Peak
H2 NB Off-Ramp
Pineapple Road

Year 2020 w/ project

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 4

Free-flow speed on freeway 65.0 mph
Volume on freeway 3111 wvph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 35.0 mph

Volume on ramp 406 vph
" Length of first accel/decel lane 500 ft

Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? .~ No
Volume on adjacent ramp vph
Position of adjacent ramp
Type of adjacent ramp
. Distance to adjacent ramp ft

Junction Components

Volume, V {vph)
Peak-hour factor, PHF
Peak 15-min wvolume, v15
Trucks and buses
Recreational wvehicles
Terrain type:

Conversion to pc/h Under Base Conditions

Freeway Ramp Adjacent
’ Ramp
3111 406 vph
0.95 0.95
819 107 v
2 2 %
0 0 %
Rolling Level - :



Grade ’ 0.00 % 0.00 % %
Length 0.00 mi 0.00 mi mi
Trucks and buses PCE, ET 2.5 1.5
Recreaticnal vehicle PCE, ER ) 2.0 1.2
Heavy vehicle adjustment, fHV 0.971 0.990
Driver population factor, fP 1.00 1.00
Flow rate, vp 3373 432 pcph
Estimation of V12 Diverge Areas
L = (Equation 25-8 or 25-9)
EQ
P = 0.436 Using Equation 8
¥D
v =v + (v-v}P = 1714 pc/h
12 R F R FD
Capacity Checks
. Actual . Maximum LOS F?
v =V 3373 9400 No
Fi F ' '
v =v-v 2941 95400 No
FO ¥ R
v 432 2000 No
R .
v v 829 pc/h {Equation 25-15 or 25-16) .
3 or av3d :
Is v v > 2700 pc/h? No
3 or av34
Is v v >1.5v /2 No
3 or avi4 12
If yes, v = 1714 {(Equation 25-18)
124
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
v i 1714 4400 No
12 :
Level of Service Determination (if not F})
Density, D= 4.252 + 0.0086 v -~ 0.00%9 L = 14.5 pc/mi/ln.

R 12 D
Level of service for ramp-freeway junction areas of influence B

Speed Estimation

Intermediate speed variable, ‘ D = 0.467
S
Space mean speed in ramp influence area, S = 54.3 mph
. R
Space mean speed in outer lanes, . § = 71.3 mph
0

Space mean speed for all wvehicles, _ S = 61.5 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Phone:
E-mail:

Analyst:

Agency/Co.:

Date performed: 9/11/2009
Analysis time period: PM Peak
Freeway/Dir of Trawvel: H2 NB Off-Ramp

Fax:

Diverge Analysis

Junction: Pineapple Road
Jurisdiction:

Analysis Year: Year 2020 w/ project
Description: )

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
Volume on freeway

Side of freeway

Number of lanes in ramp
Free-Flow speed on ramp

Volume on ramp .

Length of first accel/decel lane
Length of second accel/decel lane

Does adjacent ramp exist?
Volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Conversion to pc/h

Junction Components-

Volume, V (vph}
Peak-hour factor, PHF
Peak 15-min volume, vi15
Trucks and buses
Recreational wvehicles
Terrain type:

Freeway Data

0Off Ramp Data

Adjacent Ramp Data (if one exists}

Diverge
4
65.0 mph
4846 vph
Right
1
35.0 mph
757 vph
500 ft
ft
No
vph
ft

Under Base Conditions

Freeway-

4846
0.95
1275

2

o]
Rolling

Ramp Adjacent

Ramp
757 vph
0.85
155 v
2 %
o %

Level



Grade 0.00 % 0.00 % %
Length 0.00 mi 0.00 mi mi
Trucks and buses PCE, ET 2.5 1.5
Recreational wvehicle PCE, ER 2.0 i.2
Heavy vehicle adjustment, fHV 0.971 0.990
Driver population factor, fP 1.00 1.00
Flow rate, vp 5254 805 ‘ pcph

Estimation of V12 Diverge Areas

L = : (Ecuation 25-8 or 25-9}
EQ
P = 0.436 Using Egquation 8
FD
v = v + (v-wv)P = '2745 pc/h

12 R F R FD

Capacity Checks

] Actual Maximum LOS F?
v =V 5254 _ 9400 : Mo
Fi F ’
v =V -V 4449 9400 No
FO F R ]
v ‘ 805 2000 No
R
v v 1254 pc/h (BEquation 25-15 or 25-16) -
3 or av34d
Is v v > 2700 pc/h? No
. 3 or av34d
Is v v > 1.5 v /2 No
3 or av3i4 12
If ves, v = 2745 {Equation 25-18)
12a
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
v 2745 4400 No
12 . '
Level of Service Determination (if not F)
Density, D=4.252 + 0.0086 v =~ 0.009 L = 23.4 pce/mi/ln

R 12 D
Level of service for ramp-freeway junction areas of influence C

Speed Estimation

Intermediate speed wvariable, D = 0.500
S
Space mean speed in ramp influence area, 5 = 53.5 mph
_ R
Space mean speed in outer lanes, s = 70.3 mph
0

60.4 mph

Space mean sgpeed for all wvehicles, S




HCS+: Ramps and Ramp Junctions Release 5.4

Merge Analysis

Fax:

Road

w/ project

Fhone:

E-mail:

Analyst: CL
Agency/Co.:

Date performed: 9/28/2009
Analysis time period: AM Peak
Freeway/Dir of Travel: H2 NB On-Ramp
Junctions: Pineapple
Jurisdiction:

Analysis Year: Year 2020
Description:

Type of analysis

Number of
-Free-flow
Volume on

lanes in freeway
speed on freeway
freeway

Freeway Data

Side of freeway

Number of
Free-flow
Volume on
Length of
Length of

lanes in ramp

speed on ramp

ramp

first accel/decel lane
second accel/decel lane

Does adjacent ramp exist?
Volume on adjacent Ramp
Pogition of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Conversion to

Junction Components

Volume, V
Peak-hour

{vph) .
factor, PHF

Peak 15-min velume, v15
Trucks and buses
Recreational wvehicles
Terrain type:

Merge

4

65.0 mph

2705 vph

On Ramp Data

Right

1

35.0 mph

103 vph

500 ft
ft

Adjacent Ramp Data (if one exists)

No

pc/h Under Base Conditions

Freeway

2705
0.95
712

2

0
Rolling

vph

ft

Ramp adjacent
Ramp
103 vph
0.95
27 : A%
2
0
Level

ol of



Grade % % %

Length ) mi mi mi
Trucks and buses PCE, ET 2.5 1.5
Recreational wvehicle PCE, ER 2.0 1.2
Heavy wvehicle adjustment, fHV 0.971 0.990
Driver population factor, fP 1.00 1.00
Flow rate, vp 2933 110 pcph

Estimation of V12 Merge Areas

L = " {Equation 25-2 or 25-3)
EQ

P = 0.204 Using Equation 4
FM .

v =wv (P ) = 598 pc/h

Capacity Checks A
Actual Maximum LOS F?
v 3043 3400 No
FO
v v 1167 pc/h (BEquation 25-4 or 25-5}
3 or av34
Is v v > 2700 pc/h? No
3 or av34
Is v v > 1.5 v /2 Yes
3 or av34 12
If ves, v = 1173 (Equation 25-8)
122
Flow Entering Merge Influence Area
Actual Max Desirable Viclation?
v 1173 4600 No
124
Level of Service Determination (if not F)
Dengsity, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L. = 12.3 pc/mi/1ln
R R 12 A

Level of service for ramp-freeway junction areas of influence B

Speed‘Estimagion

Intermediate speed variable, M = (0.300

Space mean speed in ramp influence area, SS = 58.1 mph
Space mean speed in outer lanes, SR = 63.6 mph
Space mean speed for all vehicles, SO = 61.2 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Phone: Fax:
E-mail:

Merge Analysis
Analyst: CL
Agency/Co. : :
Date performed: 9/28/2009
Analysis time period: PM Peak

Freeway/Dir of Travel:
Junction:
Jurisdiction:
Analysis Year:
Description:

H2 NB On-Ramp
Pineapple Road

Year 2020 w/ project

Freeway Data

Type of analysis

Merge
Number of lanes in freeway 4
Free-flow speed on freeway 65.0 mph
Volume on freeway 4089 vph

Cn Ramp Data

Side of freeway Right
Number of lanes in ramp 1
Free-flow speed on ramp 35.0 mph
Volume on ramp : 93 vph
Length of first accel/decel lane 500 ft
Length of second accel/decel lane ft

Does adjacént ramp exist?

No

Volume on adjacent Ramp
Pogition of adjacent Ramp

Type of adjacent Ramp

Distance to adjacent Ramp

Junction Components

Volume, V. {vph) -
Peak-hour factor, PHF
Peak 15-min volume,
Trucks and buses
Recreational wvehicles
Terrain type:

Conversion to pc/h

vl5h

Freeway

4089
0.95
1076

2

0
Rolling

Adjacent Ramp Data (if one exists)

Under Base Conditions

vph

ft

Ramp Adjacent
Ramp

93

0.95

24

2

0

Level

vph

oP




Grade o . % % %
Length ' mi mi mi
Trucks and buses PCE, ET 2.5 1.5
Recreational wehicle PCE, ER 2.0 1.2
Heavy vehicle adjustment, £HV 0.971 0.990
Driver population factor, fP 1.00 1.00
Flow rate, vp 4433 99 pcph
Estimation of V12 Merge Areas
L = ' (Egquation 25-2 or 25-3)
EQ S
P = 0.205 Using Egquation 4
FM .
v =v. (P "}y = 911 pc/h
12 F M
Capacity Checks
Actual Maximum LOS F?
v 4532 9400 No
FO
v v _ 1761 pc/h (Egquation 25-4 or 25-5}
3 or avi4
Is v v > 2700 pe/h? No
3 or avi4 '
Is v v > 1.5 v /2 Yes
3 or av34 12
If ves, v = 1773 {Eguation 25-8)
122 : '
Flow Entering Merge Influence Area
Actual Max Desirable Viclation?
v 1773 4600 No
12a
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 16.9 pe/mi/1n

R R - 12 A
Level of service for ramp-freeway junction areas of influence B

Speed Estimation

Intermediate speed variable, M = 0.311
=
Space mean speed in ramp influence area, s = 57.8 " mph
. : R
Space mean speed in outer lanes, S = 62.0 mph
0

" 60.2 mph

Space mean speed for all vehicles, ]




HCS+: Ramps and Ramp Junctions Release 5.4

Phone: . Fax:
E-mail:

Diverge Analysis

Analyst: ' JW
Agency/Co.:
Date performed: "9/11/09

Analysis time period: AM Peak
Freeway/Dir of Travel: H-2 Fwy SB Off-Ramp

Junction: H-2 Fwy/Ka Uka Blvd
Jurisdiction: o
Analysis Year: Year 2020 With Project

Description: 15/15/15

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 4

Free-flow speed on freeway 65.0 ) mph
Volume on freeway . 4692 vph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 35.0 mph
Volume on ramp 418 vph
Length of first accel/decel lane 150 ft
Length of second accel/decel lane ) ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? - . Yes

Volume on adjacent ramp T 1575 ' vph
Position of adjacent ramp Downstream

Type of adjacent ramp Oon

Distance to adjacent ramp 3450 ft

Conversion to pc¢/h Under Base Conditions

" Junction Components. Freeway Ramp Adjacent
) Ramp
Volume, V {(vph) 4692 418 1575 vph -
Peak-hour factor, PHF 0.95 0.95 0.95 :
Peak 15-min volume, w15 . 1235 _ 110 414 v
Trucks and buses -2 2 2 %
Recreational wvehicles ¢ 0 0 %

Terrain type: : Rolling Level _ Level




Grade 0.00 % 0.00 % 0.00 %
Length 0.00 mi 0.00 mi 0.00 mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 5087 444 1674 -pcph
Estimation of V12 Diverge Areas
L = {Equation 25-8 or 25-9)
EQ .
P = 0.436 Using Equation 8
FD
v =v + (v- v} P = ‘2468 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
v o=V : 5087 9400 No
Fi F '
v =V =~V 4643 9400 No
FO F R .
v 444 2000 No
R _ : -
v v 1309 pc/h (Equation 25-15 or 25-16)
3 or avi4
Is v v > 2700 pc/h? No
3 or avi4
Is v v > 1.5 v /2 No
3 or avid 12
If yes, v = 2468 ~ (Equation 25-18)
12a
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
v 2468 4400 No
12 '
Level of Service Determination (if not F)
Density, D = 4.252 + 0.0086 v - 0.009 L = 24.1 pc/mi/ln

R iz D
Level of service for ramp-freeway junction areas of influence C

Speed Estimation

Intermediate speed variable, D = 0.468

Space mean speed in ramp influence area, o SS = 54.2 mph
Space mean speed in outer lanes, ‘ S-R = 70.1 mph
Space mean speed for .all wvehicles, S0 = 61.4 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Freeway/Dir of Travel:

Junction:

Jurisdiction:
Analysis Year:

Description:

15/15/15

Phone: Fax:
E-mail:
Diverge Analysis
Analyst: JW
Agency/Co.:
. Date performed: 9/11/09
Analysis time period: PM Peak

H-2 Fwy SB Off-Ramp
H-2 Fwy/Ka Uka Blvd

Year 2020 With Project

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 4

Free-flow speed on freeway 65.0 mph

Volume on freeway 3575 vph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 35.0 mph

Volume on ramp 523 vph

Length of first accel/decel lane 150 ft

Length of second accel/decel lane ft
Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? - . Yes

Volume on adjacent ramp T 1492 vph

Position of adjacent ramp Downstream

Tvpe of adjacent ramp cn

Distance to adjacent ramp 3450 ft

Junction Components

Volume, V
Peak-hour

{vph)
factor,

Trucks and buses
Recreational vehicles
Terrain type:

PHF
Peak 15-min velume,

v1l5

Conversion to pc/h

Freeway

3575
0.95
941

2

0
Rolling

Under Base Conditions

Ramp

523
0.95
138

2

0
Level

Adjacent
Ramp
14982
0.95

393

2

0

Level

vph

o8 o




Grade Q.00 % 0.00 % 0.00 %
Length 0.00 mi 0.00 mi 0.00 mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, £HV 0.971 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 3876 556 1586 pcph
Estimation of V12 Diverge Areas
L = (Equation 25-8 or 25-9)
EQ
P = 0.436 Using Equation 8
FD :
v =v + {(v-vwv ) P = 2004 pc/h
12 R ¥ R FD
Capacity Checks
Actual Maximum LOS F?
v =V 3876 9400 No
Fi F
v =V -V 3320 9400 No
FO F R
A 556 2000 No
R .
v v 936 pc/h (Equation 25-15 or 25-16}
3 or av3d ;
Is v v > 2700 pc/h? No
3 or avid
Is v v > 1.5v /2 No
3 or av3d 12
If ves, v = 2004 {Equation 25-18)
12a
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
v 2004 4400 No
12
Level of Service Determination (if not F)
Density, D= 4.252 + 0.0086 v - 0.009 L = 20.1 pc/mi/ln
R 12 D

Level of service for ramp-freeway junction areas of influence C

Speed Estimation

Intermediate speed variable,

Space mean speed in ramp

Space mean speed in outer lanes,

Space mean speed for all

D
S
influence area, s
R
s
‘ 0
vehicles, s

0.478

54.0 mph
71.3 nph
61.2 mph




Ramps and Ramp Junctions Release 5.4

HCS+:
Phone: Fax:
E-mail:

Merge Analysis

Analyst: JW
Agency/Co.: -
Date performed: 9/11/09
Analysis time period: AM Peak

Freeway/Dir of Travel:

Junction:
Jurisdiction:
Analysis Year:
Description:

H-~2 Fwy SB On Ramp (EB).
H-2 Fwy/Ka Uka Blvd

Year 2020 With Project

15/15/15

Freeway Data

Adjacent Ramp Data

Does adjacent ramp
Volume on adjacent

Position of adjacent Ramp
Tvpe of adjacent Ramp
Distance to adjacent Ramp

Yes
1575

exist?
Ramp

Off
3450

Junction Components Freeway
Volume, V (vph) 4274
Peak-hour factor, PHF 0.95
Peak 15-min volume, v15 1125
Trucks and buses 2
Recreational vehicles 0

Terrain type:

Rolling

{if one exists)

Upstream

Conversion to pc/h Under Base Conditions

Ramp

1575
0.95
414

2

0
Level

Type of analysis . Merge

Number of lanes in freeway : 4

Free-flow speed on freeway 65.0 mph

Volume on freeway 4274 vph
On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph

Volume on ramp 1575 vph

Length of first accel/decel lane 820 ft

- Length of second accel/decel lane ft

vph

ft

Adjacent
Ramp
1575
0.95

414

2

0

Level

vph

P df <



Grade % % %
Length : mi mi mi
Trucks and buses PCE, ET - 2.5 1.5 1.5
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp . 4634 1674 1674 pcph
Estimation of V12 Merge Areas
L = (Ecuation 25-2 or 25-3}
EQ
P = 0.009 Using Equation 4
FM
v =v (P ) = 40 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
v 6308 ' 9400 No
FO
v v 2297 pc/h (Equation 25-4 or 25-5)
3 or av3id
Is v v > 2700 pc/h? No
3 or av34
Is v v > 1.5 v /2 Yes
3 or av34d 12
If ves, v = 1853 {Equation 25-8)
1z2a -
Flow Entering Merge Influence Area
) Actual Max Desirable Violation?
v 1853 4800 No
12A
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v .+ 0.0078 v - 0.00627 L = 27.1 pc/mi/ln

R R 12 A
Level of gervice for ramp-freeway junction areas of influence C

Speed'Estima;ion

Intermediate speed variable, M = 0.396
S

Space mean speed in ramp influence area, S5 = 55.9 mph
R

Space mean speed in outer lanes, § =61.8 mph
0

Space mean speed for all vehicles, S = 58.3 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Phone: Fax:
E-mail:

Merge Analysis

Analyst: JW

Agency/Co. : )

Date performed: 5/11/09

Analysis time period: PM Peak

Freeway/Dir of Travel: H-2 Fwy SB On Ramp (EB)
Junction: H-2 Fwy/Ka Uka Blvd
Jurisdiction:

hnalysis Year: Year 2020 With Project
Description: 15/15/15 :

Freeway Data

Type of analysis Merge

Number of lanes in freeway 4

Free-flow speed on freeway 65.0 mph
Volume on freeway 3052 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free~flow speed on ramp 35.0 mph

Volume on ramp 1452 . vph

Length of filrst accel/decel lane 820 ft

Length of second accel/decel lane : ft
Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? ' ~ Yes

Volume on adjacent Ramp 71492 vph

Position of adjacent Ramp Upstream

Type of adjacent Ramp Off

Distance to adjacent Ramp 3450 ft

Conversion te pce/h Under Base Conditioms

Junction Components Freeway Ramp Adjacent

Ramp
Volume, V (vph) 3052 1492 1492 vph
Peak-hour factor, PHF 0.95 0.95 0.95
Peak 15-min volume, v15 803 393 3593 v
Trucks and buses 2 2 2 %
Recreational vehicles 0 0 0 %

Terrain type: Rolling Level Level




Grade % % %

Length - mi i i mi
" Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.990 0.990
Driver population factor, f£P 1.00 1.00 1.00
Flow rate, vp 3309 " 1586 1586 pcph

Estimation of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ
P = 0.020 Using Bquation 4
FM '
v =v (P ) = 65 pc/h

12 F M

Capacity Checks

Actual Maximum LOS F?
v . 4895 9400 No
FO ' :
v v 1622 pc/h (Equation 25-4 or 25-5)
3 or avi4d
Is v v > 2700 pc/h? No
3 or av3i4
Is v v > 1.5 v /2 Yes
3 or awvid 12
If ves, v - = 1323 (Equation 25-8)
12a
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
v 1323 4600 No
12A
Level of Service Determination (if not F}
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 22.3 pc/mi/ln
R ’ R 12 A

Level of service for ramp-freeway junction areas of influence C

Speed Estimapion

Intermediate speed variable, M

= 0.335
_ 5 .
Space mean speed in ramp influence area, 5 = 57.3 mph
R
Space mean speed in outer lanes, 5 = 63.2 mph
: 0

Space mean speed for all wvehicles, 5 = 59.6 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Phone:
E-mail:

Fax:

Merge Analysis

Analyst:

Agency/Co. :

Date performed:
Analysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:
Analysis Year:
Description:

9/11/2009

BM Peak

H2 SB On-Ramp
Pineapple Road

Year 2020 With Project

Freeway Data

Type of analysis Merge

Nunkber of lanes in. freeway . 4

Free-flow speed on freeway 65.0 mph

Volume on freeway 4022 vph
On Ramp- Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp +35.0 mph

Volume on ramp 670 vph

Length of first accel/decel lane 500 ft

Length of second accel/decel lane ft

Adjacent Ramp Data (1f one exists)

Does adjacent ramp exist? No

Volume on adjacent Ramp vph

Position of adjacent Ramp

Type of adjacent  Ramp

Distance to adjacent Ramp ft

Junction Components.

Volume, V
Peak-hour

Peak 15-min volume,

{vph)
factor, PHF

v1is

Trucks and buses
Recreational wvehicles.
Terrain type:

Conversiqn to pe/h

Freeway

4022
0.95
1058

2

0
Rolling

‘UUnder Base Conditions

Ramp Adjacent
Ramp
670 vph
0.95
176 v
2 %
0 %
Level



Grade : % % %

Length mi mi i
Trucks and buses PCE, ET 2.5 1.5
Recreational wvehicle PCE, ER 2.0 1.2
Heavy vehicle adjustment, fHV 0.971 0.590
Driver population factor, fP 1.00 1.00
Flow rate, vp 4361 712 pcph

Estimation of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ

P = 0.129 Using Equation 4
FM '

v =wv (P )} = 562 pc/h

12 F FM

Capacity Checks

Actual Maximum LOS F?
v 5073 5400 No
FO '
v v 1899 pc/h (Equation 25-4 or 25-5}
3 or av34d ’
Is v v > 2700 pc/h? No
3 or av34
Is v v > 1.5 w /2 Yes
3 or awv34 12
If yes, v = 1744 {(Equation 25-8)
12a
Flow Entering Merge Influence Area
Actual Max Desirable Viclation?
v 1744 4600 : No
12A
Level of Service Determination (if not F)
Dengity, D = 5.475 + 0.00734 v + 0.0078 v -~ 0.00627 L = 21.2 pc/mi/1ln
R R 12 A '

Level of service for ramp-freeway junction areas of influence C

Speed'EstimaQion

Intermediate speed variable, M = 0.331
S
Space mean speed in ramp influence area, S = 57.4 mph
R
Space mean speed in outer lanes, 5 = 62.1 mph
) 0 ‘

Space mean speed for all vehicles, 5 = 59.7 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Phone:
E-mail:

Fax:

Merge Analysis

Analyst:

Agency/Co.:

Date performed: .
Analysis time period:
Freeway/Dir of Travel:
Junction:
Jurisdiction:
Analysis Year:
Description:

9/11/2009

PM Peak

HZ2 SB On-Ramp
Pineapple Road

Year 2020 With Project

Type of analysis

Freeway Data

Merge
Number of lanes in freeway . 4
Free-flow speed on freeway 65.0 mph
Volume on freeway i 2968 vph

On Ramp Data
Side of freeway Right
Number of lanes in ramp 1
Free-flow speed on ramp 35.0 mph
Volume on ramp 607 vph
Length of first accel/decel lane 1500 ft
Length of second accel/decel lane ft
Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? No -
Volume on adjacent Ramp vph
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp ft

Conversion to pc/h

Junction Components.

Volume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Under Base Conditions

Freeway

2968
0.95
781

2

0
Rolling

Ramp Adjacent
Ramp
607 vph
0.95
160 v
2 . %
¢ . %
Level




R R 12 A
Level of service for ramp-freeway junction areas of influence B

Speed Estimapion

Grade - . % %- %
Length ' : mi mi, mi
Trucks and buses PCE, ET 2.5 1.5 :
Recreational wehicle PCE, ER - 2.0 1.2
Heavy vehicle adjustment, fHV 0.971 0.990
Driver population factor, £fP 1.00 1.00
Flow rate, vp 3218 645 pcph
Estimation of V12 Merge Areas
L = {Equation 25-2 or 25-3)
EQ
P o= 0.137 Using BEquation 4
FM ’
v =v (P ) = 441 pc/h
12 F FM
Capacity Checks
Actual Maximum 1.0S F?
v 3863 24400 No
FO C
v v 1388 pec/h (Equation 25-4 or 25-5)
3 or av3d
Is w v > 2700 pc/h? No
3 or av34
Is v v > 1.5 v /2 Yes
3 or av34 12
If ves, v = 1287 : {Egquation 25-8)
12a
Flow Entering Merge Influence Area
- Actual Max Desirable Violation?
v " 1287 4600 No
1234
' Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 10.8 pc/mi/f1ln

Intermediate speed variable, M = 0.243
' S
Space mean speed in ramp influence area, S = 59.4 mph
R
Space mean speed in outer lanes, S = 63.3 mph
0

Space mean speed for all vehicles, s = 61.3 mph




HCS+: Ramps and Ramp Junctions. Release 5.4

‘Phone: Fax: .
E-mail:

Diverge Analysis

Analyst: CL
Agency/Co. : L
Date performed:. 8/28/2009
Analysis time period: AM Peak
Freeway/Dir of Travel: H2 SB Off-Ramp
‘Junction: Pineapple Road 3
Jurisdiction:
Analysis Year: Year 2020 w/ project
Description:
Freeway Data
Type of analysis . ) Diverge
Number of lanes in freeway 4
Free-flow speed on freeway 65.0 . mph
Volume on freeway 4084 vph
Off Ramp Data
Side of freeway Right -
Number of lanes in ramp 1
Free-Flow speed on ramp 35.0 mph
Volume on ramp 62 vph
Length of first accel/decel lane 500 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? ' ~ No

Volume on adjacent ramp - vph
Position of adjacent ramp

Type of adjacent ramp

Distance to adjacent ramp ft

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp Adjacent
Ramp

Volume, V {wvph) 4084 62 ’ vph

Peak-hour factor, PHF 0.95 0.85

Peak 15-min volume, V15 1075 16 v

Trucks and buses 2 2 %

Recreational wvehicles 0 0 %

Terrain type: Rolling Level




Grade 0.00 - % 0.00" % %

Length 0.00 mi 0.00 mi mi
Trucks and buses PCE, ET ’ 2.5 1.5
Recreational wvehicle PCE, ER 2.0 1.2
Heavy vehicle adjustment, fHV 0.971 0.990
Driver population factor, fP 1.00 1.00
Flow rate, vp 4428 66 pcph

Estimation of V12 Diverge Areas

L = - {(Equation 25-8 or 25-9)
EQ

P = 0.436 Using Equation 8
FD

v =v + {(v-v})P = 1968 pc/h
12 R F R FD -

Capacity Checks

Actual Maximum LOS F?
v = - 4428 9400 No
Fi F
v =v -V 4362 9400 No
FO F R
v 66 ’ 2000 No
R
v v ' 1230 pc/h (Equation 25-15 or 25-16)
3 or av3id
Is v v > 2700 pc/h? No
3 or av3id
Is v v > 1.5 v /2 No
3 or av34 12
If ves, v = 1968 {Equation 25-18})
122 .
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
v 1968 4400 No
12
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 16.7 pe/mi/ln

R 12 D
Level of service for ramp-freeway junction areas of influence B

Speed Estimation

Intermediate spéed'variable, ' D = 0.434

Space mean speed in ramp influence area, SS = 55.0 - mph
Space mean speed in outer lanes, SR = 70.4 mph
Space mean speed for all wvehicles, S0 = 62.6 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Phone: Fax:
E-mail:

Diverge Analysis
Analyst: CL
Agency/Co.:
Date performed: 9/28/20089
Analysis time periocd: PM Peak

Freeway/Dir of Travel:
Junction:
Jurisdiction:

Analysis Year:
Description:

H2 5B Off-Ramp
Pineapple Road

Year 2020 w/ project

Freeway Data

Type of analysis Diverge

Nunber of lanes in freeway 4

Free-flow speed on freeway 65.0 . mph

Volume on freeway 3083 vph
Cff Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 35.0 mph

Volume on ramp 115 vph

Length of first accel/decel lane 500 ft

Length of second accel/decel lane ft

Does adjacent ramp exist?
Volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Junction Components

Volume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, w15
Trucks and buses
Recreational vehicles
Terrain type:

Adjacent Ramp

Conversion to pc/h

No

Freeway

-3083
0.95
811
2
]
Rolling

Data (if one exists)

vph

ft

Under Base Conditions

Ramp Adjacent
Ramp
115 vph
0.95
30 v
2 %
0 %
Level



Grade ' 0.00 $  0.00 %

%
Length 0.00 mi 0.00 mi mi
Trucks and buses PCE, ET 2.5 ° 1.5
Recreational vehicle PCE, ER 2.0 1.2
Heavy vehicle adjustment, fHV 0.971 0.99%0
Driver population factor, fP 1.00 1.00
Flow rate, vp ' 3343 122 pcrh
Estimation of V12 Diverge Areas
L = {Equation 25-8 or 25-9)
EQ ‘
P = 0.436 Using Equation 8
FD
v =v + {(v-v ) P = 1526 pc/h
12 R F R FD
Capacity Checks
. Actual Maximum LOS F?
v o=V 3343 9400 No
Fi F
v =V -V 3221 9400 No
FO F R
v 122 2000 No
R : _
v v - 908 pc/h {Bcuation 25-15 or 25-16}
3 or avid
Is v v > 2700 pc/h? No
3 or av34d :
Is v v > 1.5 v /2 No
3 or av34d 12
If yes, v . = 1k26 {Equation 25-18)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Viclation?
A 1526 4400 No
12
Level of Service Determination {(if not F)
Density, D = 4.252 + 0.0086 v - 0.009 L = 12.9 pe/mi/ln

R 12 D
Level of service for ramp-freeway junction areas of influence B

Speed Estimation

0.439

Intermediaté speed -variable, D =

Space mean speed in ramp influence area, SS = 54,9 mph
Space mean speed in outer lanes, SR = 71.3 ° mph
Space mean speed for all vehicles, S0 = 62.7 mph




HCS+: Basic Freeway Segments‘Release 5.4

Phone: Fax:
E-mail:

Operational Analysis

Analyst: JW

Agency or Company:

Date Performed: 9/11/09

Analyvsis Time Period: AM Peak
Freeway/Direction: H-2 Fwy NB

From/To:,

Jurisdiction:

Analvsis Year: Year 2020 With Projéct

Description: South of Ka Uka Blvd - 15/15/15

Flow Inputs and Adjustments

Volume, V 3639  weh/h
Peak-hour factor, PHF 1.00
Peak 15-min volume, v15 910 v
Trucks and buses -2 %
Recreaticnal wvehicles 0 ’ %
Terrain type: . Rolling
Grade 0.00 %
Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.971
Driver population factor, fp 1.00
Flow rate, vp 937 pc/h/1n

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance . 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N ’ 4 :
Free-flow speed: : - " Base

FFS or BFFS ) 70.0 mi/h
Lane width adjustment, fLW ) 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, N 1.5 mi/h
Free-flow speed, FFS 68.5 i/h

Urban Freeway
L0OS and Performance Measures

Flow rate, vp 937 pc/h/1n
Free-~flow speed, FFS 68.5 mi/h
Average passenger-car speed, S 68.5 mi/h
Number' of lanes, N 4
Density, D ) ' 13.7 pc/mi/ln

Level of service, LOS o B



HCS+: Basic Freeway Segments Release 5.4

Phone:
F-mail:

Analyst: Jw
Agency or Company:
Date Performed:
Analysis Time Period:
Freeway/Direction:-
From/To:
Jurisdiction:
Analysis Year:
Description:

9/11/09
PM Peak
H-2 Fwy NB

Volume, V
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER
‘Heavy vehicle adjustment, fHV
Driver population factor, fp
Flow rate, vp

Lane width .
Right-shoulder lateral clearance
Interchange density
Number of lanes, N
Free~flow speed:

FFS or BFFS
Lane width adjustment, fILW
Lateral clearance adjustment, fLC
Interchange density adjustment, fID
Number of lanes adjustment, £N
Free-flow speed, FFS

Flow rate, vp

Free-flow speed, FFS

Average passenger-car speed, S
Number of lanes, N

Density, D ]

Level of service, LOS

Operational Analysis

Flow Inputs and Adjustments

Speed Inputs and Adjustments

L.0OS and Performance Measures

Fax:

Year 2020 With Project
South of Ka Uka Blvd - 15/15/15

6236 veh/h
1.00

1559 v

2 %

0 , %
Rolling

0.00 %

0.00 mi

2.5

2.0

6.971

1.00

1285 pc/h/ln
12.0 ft

6.0 ft

0.50 interchange/mi
5

. Base

70.0 mi/h
0.0 mi/h
0.0 mi/h
0.0 mi/h
0.0 mi/h
70.0 mi/h
Urban Freeway

1285 pc/h/ln
70.0 mi/h
70.0 mi/h

5

18.4 pc/mi/ln
C




HCS+: Basic Freeway Segments Release 5.4

Phone:
E-mail:

Analyst: JW
Agency or Company:

Date Performed: $/11/08
Analysis Time Period: AM Peak
Freeway/Direction: H-2 Fwy NB
From/To:

Jurisdiction:

Analysis Year:

- Operational Analysis

Fax:

Year 2020 With Project

Description: North of Ka Uka Blvd - 15/15/15

Volume, V
Peak-hour factor, PHF
Peak 15-min volume, w15
Trucks and buses
Recreational wvehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational wvehicle PCE, ER
Heavy vehicle adjustment, fHV
Driver population factor, fp
Flow rate, vp

Lane width
Right-shoulder lateral clearance
Interchange density
Number of lanes, N
Free-flow speed:

FFS or BFFS
Lane width adjustment, fLW
Lateral clearance adjustment, fLC
Interchange density adjustment, £fID
Number of lanes adjustment, fN
Free-flow speed, FFS

Flow rate, vp

Free-flow speed, FFS

Average passenger-car speed, S
Number of lanes, N

Density, D

Level of service, LOS

Flow Inputs and Adjustments

Speed Inputs and Adjustments

LOS and Performance Measures

3111 veh/h
1.00

778 v

2 %

0 %
Rolling

0.00 %

0.00 mi

2.5

2.0

0.971

1.00

801 pc/h/1ln
12.0 ft

6.0 ft

0.50 interchange/mi
4

Base

70.0 ni/h
0.0 mi/h
0.0 mi/h
0.0 mi/h
1.5 mi/h
68.5 nil/h
Urban Freeway

801 pc/h/1ln
68.5 mi/h
68.5 mi/h

4

11.7 pc/mi/ln
B




HCS+: Basic Freeway Segments Release 5.4

Phone:
E-mail:

Analyst: JW
Agency or Comparly:

Date Performed: 8/11/0%9
Analysis Time Period: PM Peak
Freeway/Direction: H-2 Fwy NB
From/To:

Jurisdiction:

Analysis Year:

Description: North of Ka Uka Blvd -

Volume, V
Peak-hour factcor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational wvehicle PCE, ER
Heavy vehicle adjustment, fHV
Driver population factor, fp
Flow rate, vp

Lane width
Right-shoulder lateral clearance
Interchange density
Number of lanes, N
Free-flow speed:

FFS or BFFS
Lane width adjustment, £fLW
Lateral ‘clearance adjustment, fLC
Interchange density adjustment, £ID
Number of lanes adjustment, fN
Free-flow speed, FFS

Flow rate, vp

Free-flow speed, FFS

Average passenger-car speed, S
Number of lanes, N

Density, D

Level of service, LOS

Operational Analysis

Flow Inputs and Adjustments

Speed Inputs and Adjustments

LOS and Performance Measures

Fax:

Year 2020 With Project
15/15/15

4846 veh/h
1.00
1212 v
2 %
0 %
Rolling
0.00 %
0.00 mi
2.5
2.0
0.971
1.00
1248 pe/h/1ln
12.0 ft
6.0 ft

- 0.50 interchange/mi
4
Base
70.0 mi/h
0.0 mi/h
0.0 mi/h
0.0 mi/h
1.5 mi/h
68.5 mi/h
Urban Freeway
1248 - pc/h/1ln
68.5 mi/h
68.5 mi/h
. .
18.2 pc/mi/ln
C




HCS+: Basie Freeway Segments Release 5.4

Phone: Fax:
E-mail-

Operational Analysis

Analyst: Jw

Agency or Company:

Date Performed: 9/11/09

Analysis Time Period: AM Peak
Freeway/Direction: H-2 Fwy SB

From/To:

Jurisdiction:

Analysis Year: Year 2020 With Project

Description: South of Ka Uka Blwvd - 15/15/15

Flow Inputs and Adjustments

Volume, V ' 5849 veh/h

Peak-hour factor, PHF 1.00
Peak 15-min volume, v15 1463 v
Trucks and buses 2 %
Recreational wvehicles 0 %
Terrain type: Relling
Grade 0.00 %
Segment length : 0.00 mi
Trucks and buses PCE, ET 2.5
Recreaticnal vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.971
Driver population facter, fp 1.00
Flow rate, vp 1506 pc/h/1n

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N ’ 4
Free-flow speed: ‘ - Base

FFS or BFFS 70.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, £ID 0.0 mi/h
Number of lanes adjustment, N 1.5 mi/h
Free-flow speed, FFS 68.5 mi/h

Urban Freeway

LOS and Performance Measures

Flow rate, vp 1506 pc/h/1n
Free-flow speed, FFS 68.5 mi/h
Average passenger-car speed, S 68.4 : mi/h
Number of lanes, N 4

Density, D - 22,0 pc/mi/ln

Level of service, LOS 7 C




HCS+: Basic Freeway Segments Release 5.4

Phone: Fax:
E-mail: ’

Operational Analysis

Analyst: Jw
~Agency or Company:

Date Performed: 9/11/09

Analysis Time Period: PM Peak
Freeway/Direction: H~2 Fwy SB

From/To:

Jurisdiction:
" Analysis Year: Year 2020 With Project

Description: South of ¥Ka Uka Blvd - 15/15/15

Flow Inputs and Adjustments

Volume, V 4544 veh/h
Peak-hour factor, PHF ‘ 1.00
Peak 15-min veolume, v15 -1136 v
Trucks and buses 2 S
Recreational wvehicles 0 %
Terrain type: Rolling
Grade 0.00 %
Segment length 0.00 ' mi

Trucks and buses PCE, ET 2.5
Recreational wvehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV ©0.971
Driver population factor, fp 1.00 ]
Flow rate, vp 1170 pc/h/1ln

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft :
Interchange density 0.50 interchange/mi
Number of lanes, N ' 4
Free-flow speed: - Base

FFS or BFFS 70.0 mi/h
Lane width adjustment, fiW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, f£ID 0.0 mi/h
Number of lanes adjustment, fN 1.5 i mi/h
Free-flow speed, FFS 68.5 mi/h

Urban Freeway

LOS and Performance Measures

Flow rate, vp 1170 pc/h/1n

‘Free-flow speed; FFS 68.5 mi/h
Average passenger-car speed, S 68.5 mi/h
Number of lanes, N 4

Density, D 17.1 pc/mi/ln

Level of service, LOS B



HCS+: Basic Freeway Segments Release 5.4

Phone:
E-mail:

Analyst: Jw
Agency or Company:

Date Performed: 9/11/09
Analysis Time Period: AM Peak
Freeway/Direction: H-2 Fwy SB
From/To:

"Jurisdiction:

Analysis Year:

Operational Analysis

Fax:

Year 2020 With Project

Description: North of Ka Uka Blwvd - 15/15/15

Volume, V
Peak-hour factor, PHF
Peak 15-min volume, w15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational wvehicle PCE, ER
Heavy vehicle adjustment, fHV
Driver population facter, £fp
Flow rate, vp

. Speed Inputs and Adjustments

Lane width
Right-shoulder lateral clearance
Interchange density
Number of lanes, N
Free-flow speed:

FFS or BFFS
Lane width adjustment, £1LW
Lateral clearance adjustment, fLC
Interchange density adjustment, £ID
Number of lanes adjustment, fN
Free-flow speed, FFS

Flow rate, vp

Free-flow speed, FFS

Average passenger-car speed, S
Number of lanes, N

Density, D

Level of service, LOS

Flow Inputs and Adjustments

LOS and Performance Measures

.4

4692 veh/h
1.00 _

1173 v

2 %

0] %
Rolling

0.00 %

0.00 mi

2.5

2.0

0.971

1.00

1208 pc/h/ln
12.0 ft

6.0 ft

0.50 interchange/mi
4

Base

70.0 mi/h
0.0 mi/h
0.0 mi/h
0.0 mi/h
1.5 mi/h
68.5 mi/h
Urban Freeway

1208 pc/h/1ln
68.5 - mi/h
68.5 -mi/h
17.6 pc/mi/ln
B




HCS+: Basic Freeway Segments Release 5.4

Phone:
E-mail-:

Analyst: ) OW
Agency or Company:

Date Performed: . 9/11/08%9

Analysis Time Period: PM Peak

Freeway/Direction: H-2 Fwy:  SB
- From/To:

Jurisdiction:

Analysis Year:

Operational Analysis

Fax:

" Year 2020 With Project

Description: North of Ka Uka Blvd - 15/15/15

Volume, V
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER
Heavy wvehicle adiustment, £fHV
Driver population factor, fp
Flow rate, vp

Lane width
Right-shoulder lateral clearance
Interchange density
Number of lanes, N
Free-flow speed:

FFS or BFFS
Lane width adjustment, fLW
Lateral clearance adjustment, fLC
Interchange density adjustment, £ID
Number of lanes adjustment, fN
Free-flow speed, FFS

Flow rate, vp

Free-flow speed, FFS

Average passenger-car speed, S
Number of lanes, N

Density, -D

Level of service, LOS

Flow Inputs and Adjustments

‘Speed Inputs and Adjustments

LOS and Performance Measures

3575 veh/h
1.00 :

g§94 v

2 %

0 %
Rolling

0.00 %

.00 mi

2.5

2.0

0.971

1.00

921 pc/h/1n
12.0 ft

6.0 ft

0.50 interchange/mi
4 .
Base

70.0 mi/h
0.0 mi/h
0.0 mi/h
0.0 mi/h
1.5 mi/h
68.5 mi/h
Urban Freeway

921 pc/h/ln
68.5 mi/h
68.5 mi/h

4

13.4 pc/mi/ln
B




APPENDIX 1

CAPACITY ANALYSIS CALCULATIONS
PROJECTED YEAR 2016 PEAK HOUR TRAFFIC
ANALYSIS WITH PROJECT
KOA RIDGE MAKAI AND WAIAWA DEVELOPMENTS
(WITHOUT ADDITIONAL IMPROVEMENTS)




HCM Signalized Intersection Capacity Analysis
25: Ka Uka Blvd & H-2 On (NB) 6/9/2010
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HCM Signalized Intersection Capacity Analysis
25: Ka Uka Blvd & H-2 On (NB) 6/9/2010
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HCM Signalized Intersection Capacity Analysis _
5: Ka Uka Blvd & H-2 Off (SB). _ e ' 9/10/2009

N R

Lane Configurations

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 - 2000

100 095 095 1.00

Lane Util. Factor 0.95 ' 0.97

Fit Protected

FlIt Permitted'

Peak-hour factor, PH

RTOR Reduction (vph) - 0 2 0 0 @ -0 -0 0 .-200 0 - .0°"
Turn Type Prot ' Prot custom  Split "~ -Pem

Permitted Phases

Effective Green, g {s)

)

Lane Grp Cap (vph) ' 1575 262 2045 297 248 242 253 21

. Clearance Time (s

v/s Ratio Perm c0.14 0.02
Uniform Delay, d1 27.1 445 124 347 406 380 2396 376
Incremental Delay, d2 15.2 338 0.1 0.1 374 08 64 03

Leve! of Service D E B ¢c  E D D D

Approach LOS , D c E D

HCM Average Control Delay

Actuated Cycle Length (s Sum of lost time {s)

Analysis Period (min) 15

Year 2016 AM Peak 8/26/2009 With Project Without Improvements . Synchro 7 - Report
‘ Page 4




HCM Signalized Intersection Capacity Analysis -
5: Ka Uka Blvd & H-2 Off (SB) . ' 9/10/2009

A T L N B O S

Lane Configurations

- |deal Flow (vphp!} 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Lane Util. Factor 0.95 0.97 095 100 1.00 095 095 100

Flt Protected 1.00 0.95 1.00 0.95 1.00 0.95 0.99 1.00

It Pemitted

Peak-hour factor, PHF 100 100 100 100 100 100 100 100 100 100 100 100

RTOR Reduction {vph)

urn Type Prot K ‘ Prot custom  Split Perm

Permitted Phases : 5 6

Effective Green, g (s} -

Clearance Time {s)

Lane Grp Cap {vph) 1301 303 1778 452 301 273 284 243

v/s Ratio Perm

Uniform Delay, d1

Incremental Delay, d2

Level of Service F F D D F E E D

Approach LOS

HCM Average Conirol Delay _HCM Level of Service . F

Sum of lost time {s)

Analysis Perod (min) 15

Year 2016 PM Peak 8/26/2009 With Project Without Improvements Synchro 7 - Report
' Page 4




HCM Unsignalized Intersection Capacity Analysis.
31: Ka Uka Blvd & Spine Rd L 9/10/2009

N T N VR e

Lane Configurations

Sign Control S Free Free . Stop Stop

Peak Hour Factor
Pedestrians
alking Speed (it/s)
Right turn flare (veh)

)

pX,platoonunblocked - 091 __ 091 091 091 091 08

edian storage veh

C1, stage 1 conf vol

vCu, unblocked vol 367 1032 _ 1693 1869 516 1525 2098 221

pOquevefree% 91 87 100 100 94 0 100 80

Volume Left 9 0 0 90 0 0 0 266 266 0

Queue Length 95th (/) 7 0 a6 {2 0 0 5 Em  En 19

Approach LOS ‘ B F

Average Delay 1849.7

Analysis Period {min 15

Year 2016 AM Peak 8/26/2009 With Project Without Improvements Synchro 7 - Report
' ' Page 15




HCM Urisi'gnali'-zed: Intersection Capacity Analysis
31: Ka Uka Bivd & Spine Rd : B . _ 9/10/2009

O T T 2 U BV T B 4

Lane Configurations N A Y b : o 13

Peak Hour Factor 100 100 100 100 100 100 100 1.00 1.00 100 1.00 1.00

Median storage veh)

pX, platoon unblocked 0.55 055" 055 055 055 055

vC1, stage 1 conf vol

vCu, unblocked vol 0 877 - 1609,
1C, 2 stage (s)

pO queue free % 75 86 100 100 70 0 100 68

Volume Left 221 0 0 107 0 0 -0 350 350 0

¢SH - 899 1700 1700 766 1700 1700 566 4 4 601

“Queue Length 95th {it) 24 0 0 12 0 0 3 Err Err 34

ane LOS B B B F F B

Approach LOS ‘ B F

Average Delay

nalysis Pericd (min) 15

Year 2016 PM Peak 8/26/2009 With Project Without improvements , Synchio 7 - Report
: Page 15




HCM ngnal.ized Intersection Capacity Analysis -
-35: Ukee (E) & Ka Uka Blvd . 9/10/2009

b N - Nt 4

Lane Configurations - ép , s % % AP

Ideal Fiow (vphpl) 1900 . 1800 1900 1900 1800 1800 2000 2000 2000 2000 = 2000 2000

Lane Util. Factor 1.00 | 1.00 900 095 100 095

Flt Protected 0.96 , 097 095 100 085 100

Fit Permitied 0.76 _ 0.82 040 100 023 100

Pealchour factor, PHF _ 1.00 _ 1.00 100 100 100 100 100 100 100 1.0

RTOR Reduction {vph)

um Type Perm Pem

ermitted Phases 4 8 2 T 6

Effective Green g (s)

5.0:

Clearance Time (s} 5.0 5.0 5.0 5.0 5.0

ane Grp Cap (vph) L] 139 551 2592 312 2569

0.01 0.20

vfs Ratio Perm

Uniform Delay, d1

0.0 0.1 - 0.5 0.1

Incremental Delay, d2

Levet of Service : Cc C A A A A

pproach LOS C C A A

HCM Average Control Delay

(8)

Analysis Period {min) 15

ctuate Cycle Length

Year 2016 AM Peak 8/26/2009 With Project Without [mprovemnents Synchro 7 - Report
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HCM Signalized I-nterséctit)n Capacity Analysis '

35: Ukee (E) & Ka Uka Blvd 9/10/2009

e T U . T R4

Lane Configurations

1800 1900 2000 2000 2000 2000 2000

deal Flow {vphpl) T 1900 1900 1900 1900

Lane Util. Factor

Flt Protected

Fit Permitied

Peak-hour factor, PHF

ATOR Reduction (vph)

Tum Type ' Perm Perm . Perm =~ = Perm

Permitted Phases 4 8 -2 ] 6

Effective Green, g (s)

Clearance Time (s) 5.0 50

Lane Grp Cap (vph) IEE : 311 194 2236 278 2234

vfs Ratio Perm 0.04 013 . 002 0.14

Uniform Delay, d1 185 . 203 47 64 54 7.0
Incremental Delay, d2 0.3 24 01 02 04 03

Level of Service B ¢ A A A A

Approach LOS

HCM Average Control Delay 85 © HCM Level of Service A

c’(uated Cycle Length {s) 59.2 Sum of lost time (s) 10.0

Analysis Period (min) 15

Year 2016 PM Peak 8/26/2009 With Project Without Improvements : Synchro 7 - Report
' Page 16




HCM Signalized Intersection Capacity Analysis
4: Waipio Uka & Ka Uka Bivd S 9/10/2009

N e T T VS A

Lane Configurations

Ideat Flow (vphp) 1900 1900 1900 1900 2000 2000
Lane Util. Factor 1.00 1.00 100 095 1.00 095

Flt Protected .

Permitted Phases 4 8 . : 2 6

Effective Green, g (s) 111 11.1 253- 253 253 253

Clearance Time (s)
Lane Grp Cap (vph) ET | 343 472 2004 211 2016

v/s Ratio Perm . 004 c0.12 007

Uniform Delay, d

Incremental Delay, d2

Level of Service B B A A : A A

Approach LOS B B - A A

HCM Average Control Delay ?. " HOM Level of Service A

Actuated Cycle Length (s) 46.4 Sum of lost time {s) _ 100

Analysis Period (min) 15

Year 2016 AM Peak 8/26/2009 With Project Without Improvements Synchro 7 - Report
' Page 3




HCM Signalized Intersection Capacity Analysis _
4: Waipio Uka & Ka Uka Bivd - '. : _ 81 0/2009

N N B

Lane Configurations

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2000 2000 2000 2000 2000 2000

Lane Uti. Factor

Flt Protected

Flt Permitted

Peak-hour factor, PHF

RTOR Reduction (vph} - = 0 11 0 0 11

Permitied Phases 4 ‘ 8 e -

Effective Green, 141 14.1 Tog1 291

Clearance Time (s) 5.0 5.0 50 - 50

360 356 T 174 2010 054 2028,

v/s Ratio Perm 0.11 ¢0.15 0.13 0,25

UnoDela di -

Incremental Delay, d2

Level of Service B B A A A A

Approach LOS B B A A

HCM Average Control Delay

Actuated Cycle Length (s)

Analysis Period (min) 15

Year 2016 PM Peak 8/26/2009 With Project Without Improverents : - Synchro 7 - Report
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HCM Signalized Intersect_i_o.n. Capacity Analysis : = :
37: Ka Uka Blvd & Ukee (W) ' . . B 9/10/2009

N RN I T

1900 1900 1900

deal Flow (vphpl) 2000 2000 2000 1900

ane Util. Factor

Flt Protected

Fit Permitted

Peak-hour factor, PHF

RTOR Reduction (vph)

Permitted Phases

Effective Green, g {8)

Clearance Time {s)

Lane rp Cap (vph

ls Ratio Perm

Uniform Delay, d1

ncremental Delay, d2

Actuated Cycle Length (s)

Analysis Period (min) 15

Year 2016 AM Peak 8/26/2009 With Project Without improvements . ‘ Synchro 7-- Report
- ' Page 17




HCM' Signali’zed; Intersection Capacity Analysis
37: Ka Uka Blvd & Ukee (W) _ 9/10/2009

N U IV R S

Lane Configurations

[deal Flow {vphp!) - 2000 2000 2000 2000 2000 2000 - 1900 1900 1900° 1900 1900 1900

L ane Util. Factor
Flt Protected

Flt Permitted : 095 1.00 0.95 100 0.81 0.97

Peal-hour factor, PHF

RTOR Reduction (vph)

Permitted Phases ) ' o _ 2 6

Effective Green, g

(8)

Clearance Time (s

LaneGrpCap (vph) - 154 1261 311 1503 398 40

v/s Ratio Perm S ¢0.21

Uniform Delay, d1 319 213 284 175

Incremental Delay, d2 13 24 38 138

Level of Service C C " C B c B

Approach LOS - c c C ’ B

HCM Average Control Iay 234  °  HCM Level of Service C

Actuated Cycle Length (s) 736 Sum of lost time (s) T150

Analysis Period {min) . 15

Year 2016 PM Peak 8/26/2009 With Project Without Improvements | ‘ Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
3: Ka Uka Blvd & Kam Hwy

A e N ¢ ANt 2L Y

Lane Configurations
Ideal Flow {vphp!)
ane Util. Factor

Fit Protected |

RTOR:Reduction (vph)

Permitted Phases -

Eifective Green, g {s)

Clearance Time (s)

Lane Grp Cap (vph) 80 160 1583 316 319 1580 106 Bi4 364 1080 1716 746

vis Ratio Perm 0.00 : 0.04 0.00

incremental Delay, d2 1.2 0.4 0.0 1.3 1.3 0.0 0.3 0.9 0.2
Level of Service D D A C c A C C cC C B B

Approach LOS C o C C B

HCM Average Control Dlay . HCM Level of Service
Actuated Cycle Length (s) o Sum of lost time {8)
Analysis Period {min ' E

Year 2016 AM Peak 8/26/2009 With Project Without Improvements Synchro 7 - Report
' Page 2




HCM Signalized Intersection Capacity Analysis : o
3: Ka Uka Blvd & Kam Hwy i o - 9/10/2009

}—r“v(*_“*.“tf}'\l*/

Lane nfiguratibns

Ideal Flow {(vphpl) 1900 - 2000

Flt Protected
Flt Permitted
Peak-hour factor, PHF

- RTOR Reduction (vph)

Prot Perm  Pro

Tum Type

Effective Green, g (s)

Clearance Time (s)

(voh) 106 211 1583 453 461 1412 119 1134 508 628 1544 674

Lane Grp Cap
7

vis Ratio Perm
Uniform Delay, di
Incremental Delay, d2 1.6 0.5 0.0 3.1 2.9 0.2 1.4 2.2 04 2.0 0.2 0.0

Level of Service

Approach LOS C C S C

HCM Average Control Delay

ctuated Cycle Length {(s) 97.2 Sum of lost time (s} 20.0

Year 2016 PM Peak 8/26/2009 With Project Without Improvements Synchro 7 - Report
‘ Page?




HCM Signalized Intersection Capa_city Analysis

9/10/2009

19: Waipio Uka & Karmt Hwy

Lane Cenfigurations

Lane Util. Factor

Flt Protected

Flt Permitied

Peak-hour factor, PHF

RTOR Reduction (vph}

Clearance Time (s)
Lane Grp Cap {vph)
v/s Ratio Perm
Uniform Delay, di

ncremental Delay, d2

Level of Service

Approach LOS

HCM Average Control Dlay

22

1583

Sum of lost time (5)

2000

HCM Level of Service

R

2000

VR

<

Year 2016 AM Peak 8/26/2009 With Project Without improvements

Synchro 7 - Report

Page 9




HCM Signalized Intersection Capacity Analysis _
19: Waipio Uka & Kam Hwy -~ _ : o 9/10/2009

Ideal Flow (vphpl) 1900 1900 1900 2000 2000 2000 2000 2000 2000 2000 2000

Lane Util. Factor

Fit Protected

Fit Permitted

RTOR Reduction (vph)

m Type
Pernmitted Phases
Effective Green, g (s)

Clearance Time (s}

Lane Grp Cap (vph) 46 49 1583 827 397 T 180 1755 785 119 1634 731

v/s Ratio Perm

Uniform Delay, di 454 458 00 342 288 407 209 186 429 210 151

ncremental Delay, d2

evel of Service

Approach LOS B D - C Cc

HCM Average Control Delay HCM Leve! of Service

Actuated Cycle Length (s) 95.3 Sum of lost time (s) 20.0

Analysis Period (m|n

Year 2016 PM Peak. 8/26/2009 With Project Without Improvements : Synchro 7 - Report
o : o Page 9




HCM Signalized Intersection Capacity AnalySIs _ _ :
16 Lumlalna St & Kam Hwy o | __9/10/2009

R N R

1900. 2000

Flpb, pedibikes

Flt Protected
Fit Permitted
Peak-hour factor, PHF

RTOR Reduction (vph)

Protected Phases
ciuat'ed Green, G (s)
Actuated g/C Ratio
Vehicle Extension (s
v/s Ratio Prot
v/c Ratio 070 089 006 032 048 032 051 002 017 080 036

Progression Factor

Delay (s) 404 398 01 393 409 425 209 165 433 289 0.6

ntersectlon Capacity Utilization . ICU Level of Service

¢ Critica! Lane Group

Year 2016 AM Peak 8/26/2009 With Project Without Improvements o Synchro 7 - Report
' Page 8




HCM Sighalized Intersection Capacity Analysis |
16: Lumiaina St & Kam Hwy ' 9/10/2009

N T U e S

Lane Configurations

1900 2000

Lane Util. Factor

Fipb, ped/bikes ' 1.00 100 100 100 1.00 100 1.00 1.00 1.00 1.00. 1.00

Fit Permitted

Peak-hour factor, PHF 1.00  1.00  1.00 . 1000 1.00 100.. 1.00 -1.00 100 ‘1.00,,-

Protected Phases

Actuated Green, G (s)
Actuated g/C Hatio

Vehicte Extension (s

vis Ratio Prot

v/c Ratio 081 080 008 022 033 066 083 008 038 065 043

Approach Delay (s) 429 48.8 295 15.9

- Year 2016 PM Peak 8/26/2009 With Project Without Improvements | Synchro 7 - Report:
o Page 8




HCM Signalized Intersection Capacity Analysis ,
30: Lumiauau St & Kam Hwy _ 9/10/2009

A a N v NNt ALY

1900

Permitted Phases 4 4 8 : S e _

Effective Green, g {s)

Clearance Time (s)
Lane Gitp Cap (vph)
vfs Ratio Perm
Uniform Deia, d1
incremental Del
Level of Service C C C C C B A C B B

Approach LOS C _ C o B

HCM Average Control Delay . HCM Level of Service

Actuated Cycle Length (s) ) Sum of lost time (s

1]

Analysis Period

{min) 15

Year 2016 AM Peak 8/26/2009 With Project Without improvements : Synchro 7 - Report
' Page 14




HCM Signalized Intersection Capacity Analysis
30: Lumiauau St & Kam Hwy

AR

Lane Configurations

1900 2000

v/s Ratio Perm

nlform Deay, dt

Incremental Deay, d2 09 01 37 02 24 13 00 06 02 00
Level of Service

Approach LOS

HCM Level of Service

HCM Average Control etay

Actuated Cycle Length (s) Sum of lost time (s)

Analysis Period {min) 15

Synchro 7 - Report

Year 2016 PM Peak 8/26/2009 With Project Without Improvements
Page 14



HCM Signalized I'ntersécti_on Capacity Analysis
52: Waipahu St & Kam Hwy o 9/10/2009

NN

Lane Cofiguratlons
ideal Flow {vphpl)
Lane Util. Factor

| Fit Protected
Flt Permitted
Peak-hour factor, PHF

RTOR Reduction

* Permitted Phases

Effective Green, g (s}

Lane Grp Cap (vph} 204 649 437 2979 1937 867

Uniform Delay, di

cremental Delay, d2

evel of Service

Approach LOS D A c

HCM Average Control Delay

ctuated Cycle Length (s) 1104 Sum of lost fime (s) 10.0

Analysis Period (min

Year 2016 AM Peak 8/26/2009 With Project Without Improvements ' Synchro 7 - Fleporf
: Page 1




HCM Signalized Intersection Capacity Analysis |
52: Waipahu St & Kam Hwy , 9/10/2009

NN AR

Lane Configurations

Ideal Flow {vphp!} 2000 2000 2000 2000 2000 2000

Lane Ukil. Factor

“Fit Protected

Fit Permitied

Peak-hour factor, PHF 100 100 100 100 100 100

RTORReducton(vph) . 0 20 0 0 0 104

Tum Type -- omiov Prot ~ Pemn

erm‘rtted Phases 4 S

Effective Green, g (s) 187 397 210 661 401 401

Clearance Time {s)

o597 1576 705

v/s Ratio Perm 0.14 0.05

Uniform Delay, di

ncremental Delay, d2

Level of Service D c D B C B

pproach LOS C B C

HCM Level of Service

Actuated Cycle Length (s) ‘ Sum of lost time (s)

Analysis Period (min) 15

Year 2016 PM Peak 8/26/2009 With Project Without improvements Synchro 7 - Report
Page 20:




ﬁCS+:.Ramps and Ramp Junctions Release 5.4

Freeway/Dir of Travel:

Junction:

Jurisdiction:
Analysis Year:

Description:

Phone: Fax:
E-mail:
Diverge Analysis
" Analyst: JW
Agency/Co.: :
Date performed: 9/11/09
Analysis time period: AM Peak

H~2 Fwy NB Qff-Ramp
H-2 Fwy/Ka Uka Blvd

Year 2016 With Project

15/15/15

Freeway Data

Type of analysis . Diverge
Number of lanes in freeway ] 4
Free-flow speed on freeway 65.0 mph
Volume on freeway 3778 wvph-

Off Ramp Data
Side of freeway Right
Number of lanes in ramp ‘ 2
Free-Flow speed on ramp 35.0 mph
Volume on ramp ' 1511 ~vph
Length of first accel/decel lane 800 ft
Length of second accel/decel lane 0 £t

Adjacent Ramp Data (if one exists)
Does adjacent ramp exist? Yes
Volume on adjacent ramp 375 vph
Position of adjacent ramp Downstream
Type of adjacent ramp on
1300 ft

Distance to adjacent ramp

Conversion to pc/h

Junction Components

Volume, V
Peak-hour

Peak 15-min volume,

Freeway Ranmp -
{vph) 3778 1511
factor, PHF 0.90 0.90
vl5 1049 420
2 2

Trucks and buses
Recreational wvehicles 0 0
Terrain type:

Rolling " Level

Under Base Conditions

Adjacent
Ramp

375

0.90

104

2

0]

Level

vph

g0 of




0.00 %

Grade 0.00 % 0.00 %
Length 0.00 mi 0.00 mi 0.00° mi
Trucks and buses PCE, ET 1.5% 1.5 ) 1.5
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.990 0.990 0.990
Driver population factor, fP 1.00 1..00 1.00
Flow rate, vp : 4240 1696 421 pcph
Estimation of V12 Diverge Areas
L = {Equation 25-8 or 25-9)
EQ
P = 0.260 Using Equationm O
FD
v =v + (v-v )P = 2357 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
v =V 4240 9400 - No
Fi F
v =V -V 2544 9400 No
FO F R ) N
v 1696 3800 No
R .
v v 941 pc/h (Equation 25-15 or 25-16)
3 or av34 -
Is v v > 2700 pc/h? No
3 or av3é
Is v v > 1.5v /2 - No
3 or av3é 12
If yes, v = 2357 {Equation 25-18)
123 ‘
Flow Entering Diverge Influence Area
] Actual Max Desirable Violation?
v . 2357 4400 No
12
Level of Service Determination (if not F)
Density, D= 4.252 + 0.0086 v - 0.009 L = 10.1 pe/mi/1ln

R
Level of service for ramp-freeway

Speed Estimation

12

D

junction areas of influence B

Intermediate speed variable, D =
‘ : S

Space mean speed in ramp influence area, 5 =
R

Space mean speed in outer lanes., s =
. 0

Space mean speed for all vehicles, s =

0.581

51.6 mph
71.3 mph.
58.9 mph




HCS+: Ramps and Ramp Junctions Release

Phone: Fax:
E-mail:

Diverge Analysis
Analyst: JW
Agency/Co.:'
Date performed: 5/11/09
Analysis time period: PM Peak

Freeway/Dir of Travel:

Juncktion:

Jurisdiction:
Analysis Year:
Description: .

H-2 Fwy NB Off-Ramp
H-2 Fwy/Ka Uka Blvd

vear 2016 With Project

15/15/15

Freeway Data

5.4

Type of analysis Diverge

Number of lanes in freeway 4

Free-flow speed on freeway 65.0 mph

Volume on freeway : 7350 vph
Off Ramp Data

Side of freeway Right

Nunber of lanes in ramp 2

Free-Flow speed on ramp 35.0 mph

Volume on ramp 3994 vph

Length of first accel/decel lane 800 ft

Length of second accel /decel lane 0 ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? . TYes

Volume on adjacent ramp 621 vph

Position of adjacent ramp ‘ Downstream

Type of adjacent ramp On

Distance to adjacent ramp 1300 ft

Junction Components

volume, V (vph}

Freeway

7350

Peak-hour

Peak 15-min wvolume,

factor,

Trucks and buses
Recreational vehicles
Terrain type:-

PHF

vl5

0.90
2042

2

o
Rolling

conversion to pc/h Under Base Conditions

Ramp

3994
0.90
1109
2

0
Level

"adjacent

Ramp

621 vph
0.90

173 v

2

0
Level

g@ of




Grade 0.00 % 0.00 % 0.00 %
Length 0.00. mi 0.00 mi 0.00 mi :
Trucks and buses PCE, ET 2.5 1.5 1.5 E
Recreational vehicle PCE, ER 2.0 1.2 1.2 :
Heavy vehicle adjustment, fHV 0.971 0.990 0.9390 :
Driver population factor, P 1.00 1.00 1.00 ;
Flow rate, vp 8412 4482 697 pcph :
Estimation of V12 Diverge Areas :
L = (Equation 25-8 or 25-9) :
EQ :
P = 0.260 Using Equation 0 ;
FD :
v =v + {(v-v)P = 5504 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F? ;
v =V 8412 9400 No :
Fi F .
v = v -V 3930 9400 - No
FO F R ‘
v 4482 3800 Yes
" R
v v 1454 pc/h {Equation 25-15 or 25-16}
3 or avi4
Is v v > 2700 pc/h? No
3 or av34d -
Is v v > 1.5 v /2 . No
3 or av3d 12
If ves, v = 5504 (Equation 25-18)
124
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
v 5504 4400 Yes
12
Level of Service Determination {if not F)
Density, D= 4.252 + 0.0086 v - 0.009 L = 37.2 pc/mi/1n

. R 12 D
Level of service for ramp-freeway junction areas of influence F

Speed Estimation

Intermediate speed variable, D = 0.831

Space mean speed in ramp influence area, SS = 45.9 mph
Space mean speed in outer lanes, SR = 69.5 mph
Space mean speed for all vehicles, S0 = 52.0 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Phone: - - Fax:
E-mail:

Merge Analysis
Analyst: JW
Agency/Co. s _ ’
Date performed: - 9/11/09
Analysis time period: AM Peak

Freeway/Dir of Travel:
Junction:
Jurisdiction:

Analysis Year:
Description: 15/15/15

H-2 Fwy NB Cn Ramp Loop {EB)

H-2 Fwy/¥a Uka Blvd

Year 2016 With Project

Freeway Data

Type of analysis Merge

Number of lanes in freeway 4

Free-flow speed on freeway 65.0 wph

Volume on freeway 2267 vph
On Ramp Data,

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph

Volume on ramp 375 vph

Length of first accel/decel lane 1500 ft

Length of second accel/decel lane ft

Does adjacent ramp exist?
Volume on adjacent Ramp
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Junction Components

Volume, V {(vph)
Peak~hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

adjacent Ramp Data (if one exists)

Conversion to pc/h

Yes
T 1511 vph
Upstream
Off
1300 ft

Under Base Conditions

Freeway Ramp
2267 375
0.90 0.90
630 104

2 .2

0 0
Rolling Level

" Adjacent
Ramp
1511 vph
0.90
420 v
2 %
0 %
Level




Grade : : % O

. Length mi mi B mi
Trucks and buses PCE, ET 2.5 1.5 1.5 :
Recreational vehicle PCE, ER 2.0 1.2 1.2

Heavy vehicle adjustment, fav 0.971 0.990 0.990

Driver population factor, fP 1.00 1.00 1.00

Flow rate, vp 2594 421 1696 pcph

Estimation of V12 Merge Areas

L = {Equation 25-2 or 25-3)
EQ

P = 0.165 Using Equation 4

FM

v =v (P ) = 428 pc/h

12 F FM.

Capacity Checks

Actual Maximum IOS F?

v 3015 9400 No
FO
v v 1083 pc/h {Equation 25-4 or 25-5)
3 or avid .
Is Vv v > 2700 pc/h? No
3 or av3d :
Is v v > 1.5 v /2 Yes
3 or av34 12 ' :
If ves, Vv = 1037 : (Equation 25-8)
12A :
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
v . 1037 4600 No
12A
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 7.2 pc/mi/1ln

R R 12 A
Level of service for ramp-freeway junction areas of influence A

Speed Estimation

Tntermediate speed variable, M = 0.233
S

Space mean speed in ramp influence area, g = 59.6 mph
R

Space mean speed in outer lanes, s -= 64.0 mph
0

[

Space mean speed for all vehicles, S 61.8 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Phone: : Fax:
E-mail:

Merge Analysis

Analyst: Jw

Agency/Co.:

' Date performed: 9/11/09

Analysis time period: PM Peak

Freeway/Dir of Travel: H-2 Fwy NB On Ramp Loop (EB)
Junction: H-2 Fwy/Ka Uka Blvd
Jurisdiction:

Analysis Year: Year 2016 With Project

Description: 15/15/15

Freeway Data

Type of analysis Merge

Number of lanes in freeway 4

Free-flow speed on freeway 65.0 mph
Volume on freeway 3356 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph
Volume on ramp 621 vph
Length of first accel/decel lane . 15006 : ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? . Yes

Volume on adjacent Ramp 3994 vph
Position of adjacent Ramp : Upstream

Type of adjacent Ramp Off

Distance to adjacent Ramp 1300 ft

Conversion to pe/h Under Base Conditions

Junction Components Freeway Ramp " Adjacent

. Ramp
Volume, V (vph} 3356 621 3994 vph
Peak-hour factor, PHF 0.90 0.90 _ 0.9C
Peak 15-min volume, V15 932 173 1109 v
Trucks and buses . . 2 2 2 %
Recreational vehicles . 0 0 0 %

Terrain type: Rolling Level Level



Grade % % %

Length ' mi ni mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreaticnal wvehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 3841 697 4482 pcph

Estimation of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ - ‘ ‘ ‘
P = 0.131 Using Equation 4
Fi
v =v (P ) = 502 pc/h

12 F FM

Capacity Checks

Actual Maximum LOS F?
v 4538 9400 No
FO '
v v 1669 pc/h {Equation 25-4 or 25-5)
3 or av34d
is v v > 2700 pc/h? No
3 or av34
Is v v > 1.5 v /2 Yes
3 or av34 iz
If ves, v = 1536 {Equation 25-8)
124 :
___Flow Entering Merge Influence Ares
Actual Max Desirable Vieolaticon?
v 1536 4600 - No
12a
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v+ 0.0078 v - 0.00627 L = 13.2 pc/mi/ln
R R 12 A ’

Level of service for ramp-freeway junction areas of influence B

Speed.Estimagion

Intermediate speed variable, M = 0.252
]

Space mean speed in ramp influence area, s = 59.2 mph
R

Space mean speed in outer lanes, S = 62.7 mph
0

Space mean speed [or all wvehicles, s = 60.9 mph

I




Phone:

HCS+: Ramps and Ramp Junctions Release 5.4

Merge Analysis

E-mail-:

Analyst: JwW
Agency/Co. : .
Date performed: 9/11/09
Analysis time period: AM Peak

Freeway/Dir of Travel:

Junction:
Jurisdietion:
Analysis Year:
Description:

Fax:

H-2 Fwy NB On Ramp (WB)

H-2 Fwy/Ka Uka Blwvd

Year 2016 With Project

15/15/15

Freeway Data

Type of analysis Merge

Number of lanes in freeway 4

Free-flow speed on freeway 65.0 mph

Volume on freeway 2642 vph
On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph

Volume on ramp 194 vph

Length of first accel/decel lane 700 It

Length of second accel/decel lane ft

Adjacent

Does adjacent ramp exist?
Volume on adjacent Ramp
Position of adjacent Ramp
Tvpe of adjacent Ramp
Distance to adjacent Ramp

Junction Components

Volume, V
Peak~hour

{vph)
factor,

Trucks and buses
Recreational vehicles
Terrain type: '

PHF
Peak 15-min volume,

v1ls

Conversion to pc/h

Ramp Data

Yes

375

Oon
1700

Freeway.

2642
0.90
734

2

0
Rolling

{(if one exists)

Upstream

Ramp

194

0.90
54

2

0
Level

vph

ft

Under Base Conditions

Adjacent

Ramp

375 vph
0.90

104 v

2 %

0 %
Level '




Grade ' % %

Length mi ) mi mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, EHV 0.971 0.990 0.990
Driver population factor, fP . 1.00 i.00 1.00
Flow rate, vp 3024 218 421 pcph

Estimation of V12 Merge Areas
L = {Equation 25-2 oxr 25-3}
EQ
P = 0.191 Using Equation 4
FM :
v =wv (P ) = 576 pc/h
12 r FM
Capacity Checks
Actual Maximum LGOS F?
v 3242 9400 No
FO '
v A 1224 pc/h (Equation 25-4 or 25-5)
3 or av34d
Is \S v > 2700 pc/h? No
3. 0or avid
Is v v > 1.5v /2 Yes
3 or av34 12
If yes, v = 1209 {Equation 25-8})
12A
Flow Entering Merge Influence Area
Actual Max Desirable violation?
v 1209 4600 No
124 ’
Level of Service Determination {(if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 12.1. pc/mi/1n

R R 12 A
Level of service for ramp-freeway junction areas of influence B

Speed‘Estimapion

Intermediate speed wariable, M = 0.288

Space mean speed in ramp influence area, SS = 58.4 mph
Space.mean speed in outer lanes, SR = 63.5 mph
Space mean speed for all vehicles, S0 = §1.2  mph




Phorie:

HCS+: Ramps and Ramp Junctions Release 5.4

Fax:
E-mail:
Merge Analysis
Analyst: JW
Agency/Co.: :
Date performed: 9/11/09
Analysis time period: PM Peak

Freeway/Dir of Travel:

Juriction:

Jurisdictionsy
Analysis Year:

Description:

H-2 Fwy NB On Ramp (WB)
H-2 Fwy/Ka Uka Blvd

Year 2016 With Project

15/15/15

Freeway Data

Type of analysis

Number of
Free-flow
Volume on

lanes in
speed on
freeway

. 8ide of freeway

Number of
Free-flow
Volume.on
Length of
Length of

lanes in
speed on
ramp

Does adjacent ramp exist?
Volume on adjacent Ramp
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

_ Merge
freeway 4
freeway 65.0 mph
3977 vph
On Ramp Data
Right
ramp 1
ramp - 35.0 mph
444 vph
first accel/decel lane 700 ft
second accel/decel lane ft
Adjacent Ramp Data {i1f one exists)
Yes -
621 vph
Upstream
Oon
1700 ft

Conversion to pc/h

Junction Components

Volume, V
Peak~-hour

Peak 15-min wvolume,

(vph)

factor,

Trucks and buses
Recreational vehicles 0
Terrain type:

Freeway
3977
PHF 0.90
v15 1105
2

Rolling

'Ramp

444

0.90
123

2

0
Level

Under Base Conditions

Adjacent
Ramp

621

0.90

173

2

O .
Level

vph -

E




" Grade ' % %

%
Length " mi mi ‘mi
Trucks and buses PCE, ET ' 2.5 1.5 1.5
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fuv 0.971 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 4551 498 697 pcph
Estimation of V12 Merge Areas
L = (Equation 25-2 or 25-3)
EQ
P = 0.156 Using Equation 4
™M )
v =v (p )}y = 1708 pc/h
12 F M
capacity Checks
: Actual Maximum LOS F?
v 5049 9400 No
FO . -
v v 1921 pc/h {Equation 25-4 or 25-5)
3 or av34d ‘
Is v v > 2700 pc/h? No
3 or av3d
Is v w > 1.5 v /2 Yes
3 or av34 12
If ves, v = 1820 (Equation 25-8}
12a
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
v 1820 4600 No
122 .
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v+ 0.0078 v - 0.00627 L = 18.9

R R - 12 A
Level of service for ramp-freeway junction areas of influence B

pc/mi/ln.

Speed.Estim;;ion

Intermediate speed variable, M = 0.312.

Space mean speed in ramp influencé area, SS = 57.8 mph
Space mean speed in outer lanes, SR = 61.9 mph
Space meah speed for all vehicles, _ S0 = 60.0 mph




Ramps and Ramp Junctions Release 5.4

HES+:
Phone: Fax:
E-mail:

Diverge Analysis

Analyst: JW
Agency/Co.: :
Date performed: 3/11/09
Analysis time period: AM Peak

Freeway/Dir of Travel:
Junction:
Jurisdietion:

Analysis Year:

Description: 15/15/15

H-2 Fwy SB Off-Ramp
H-2 Fwy/Ka Uka Blvd

Year 2016 With Project

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 4 .

Free-flow speed on freeway 65.0 mph

Volume on freeway 4037 vph
Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 35.0 mph

Volume on ramp . 501 vph

Length of first accel/decel lane 150 ft

Length of second accel/decel lane ft

Adjacent Ramp Data {(if one exists)

Does adjacent ramp exist? Yes

Volume on adjacent ramp 1274 vph

Position of adjacent ramp Downstream

Type of adjacent ramp On

Distance to adjacent ramp 1300 ft

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp Adjacent

N Ramp
Volume, V (vph) 4037 501 1274 vph
Peak-hour factor, PHF 0.%0 0.90 0.90
Peak 15-min volume, v15 1121 139 354 v
Trucks and buses 2 2 2 %
Recreational vehicles 0 0 0 %
Terrain type: Rolling Level Level



Grade 0.00 % 0.00 % 0.00 %

, Length 0.00 mi 0.00 mi 0.00 mi
" Trucks and buses PCE, ET 2.5 . 1.5 1.5
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.990 0.990
Driver population factor, fP : 1.00 1.00 1.00
Flow rate, vp 4620 562 1430 pcph

Estimation of V12 Diverge Areas

L = {Equation 25-8 or 25-9)
" Eo
P = 0.436 Uging Bquation 8
FD
v =v + (v - v ) P = 2331 pe/h
12 R ¥ R FD

Capacity Checks

Actual Masximum LOS F?
v =v 4620 ' 9400 No
Fi F _ )
v =V -V - 4058 ‘9400 No
FO F R
AY ) . 562 2000 No
R
v v 1144 pc/h (Equation 25-15 or 25-16)
3 or av3i4
Is v v > 2700 pc/h? No
3 or av34
Is a2 v > 1.5 v /2 No
3 or avi4d. 12 s
If yes, v = 2331 (Equation 25-18)
124
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
v 2331 4400 No
12
Level of Service Determination {if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = 22.9 pc/mi/1n

R 12 D
Level of service for ramp-freeway junction areas of influence C

Speed Estimation

Intermediate speed variable, D = 0.479

: ’ S

Space mean speed in ramp influence area, 5 = 54.0 mph
R

Space mean speed in outer lanes, s = 790.7 mph
0

Space mean speed for all vehicles, S 61.2 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Phone: ' Fax:
E-mail:

Diverge Analysis

Analyét: JW
Agency/Co. : .
Date performed: 9/11/09

Analysis time period: PM Peak
Freeway/Dir of Travel: H-2 Fwy SB Off-Ramp

Junction: : H-2 Fwy/Ka Uka Blvd
Jurisdiction: : ) _
Analysis Year: Year 2016 With Project

Description: 15/15/15

Freeway Data

Type of analysis . ‘ Diverge

Number of lanes in freeway 4

Free-flow speed on freeway 65.0 mph
Volume on freeway 3191 vrph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp : 35.0 mph
Volume on ramp ' 792 vph
Length of first accel/decel lane 1506 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? . . Yes

Volume on adjacent ramp 1470 vph

Position of adjacent ramp Downstream

Tvpe of adjacent ramp . On :

Distance to adjacent ramp 1900 o Y

Conversion to pc/h Under Base Conditions

Junction Compcnents i Freeway Ramp Adjacent
Ramp

Volume, V (vph) 3191 792 1470 vph

Peak-hour factor, PHF 0.590 0.90 0.%0

Peak 15-min wvolume, vi15 886 220 408 v

Trucks and buses 2 2 2 %

Recreational wvehicles ) 0 0 0. %

Terrain type: Rolling Level Level



0.00

Grade 0.00 . % % 0.00 %
- Length .00 mi 0.00 mi 0.00 mi
Trucks and buses PCE, ET 2.5 1.5 1.5 ’
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, £HV 0.971 0.990 0.990
Driver population factor, fP 1.00 1.0C 1.00
Flow rate, vp 3652 B89 1650 pcph
Estimation of V12 Diverge Areas
L = {Equation 25-8 or 25-0)
EQ
P = 0.436 Using Equation 8
¥D
v =v + (v-v )P = 2094 pe/h
12 R F FD
Capacity Checks
Actual Maximum IOS F?
v =V 3652 9400 . No
Fi F
v =V -V 2763 9400 No
FO F R
v 889 2000 No
R :
v v 779 pc/h (Equation 25-15 or 25-16)
3 or avi4
Is v v > 2700 pc/h? No .
3 or av34
Is v v > 1.5 v /2 No
3 or av34 12 : :
If ves, v = 2094 {Equation 25-18)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
v ) 2094 4400 . No
12 ) :
Level of Service Determination (if not F}
Density, D = 4.252 + 0.0086,v - 0.009 L = 20.9 pe/mi/1ln

R 12 D
Level of service for ramp-freeway junction areas of influence C

Speed Estimation

Intermediate speed variable, D = 0.508

Space mean speed in ramp influence area, SS = 53.3 mph
Space mean speed in outer lanes, SR = 71.3 mph
Spéce mean speed for all vehicles, V SO = 59-? mph




HCS+: Ramps and Ramp Junctions Release 5.4

Phone: : FPax;
E-mail:

Merge Analysis

Analyst: ‘ JW

Agency/Co.: ‘

Date performed: 9/11/09

Analysis time period: AM Peak

Freeway/Dir of Travel: H-2 Fwy SB On Ramp Loop (WB)
Junction: H-2 Fwy/Ka Uka Blvd
Jurisdiction:

Analysis Year: Year 2016 With Project

Description: 15/15/15

Freeway Data

Type of analysis Merge

Number of lanes in freeway 4

Free-flow speed on freeway 65.0 mph
Volume on freeway ‘ . 35386 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp. 35.0 mph
Volume on ramp 1274 wph
Length of first accel/decel lane 650 : ft
Length of second accel/decel lane £t

-~

Adjacent Ramp Data (if one exigts)

Does adjacent ramp exist? . Yes

Volume on adjacent Ramp 501 vph
Position of adjacent Ramp Upstream

Type of adjacent Ramp Off

Distance to adjacent Ramp ' 1900 ft

Conversion to pc/h Under Base Conditions

Junction Components . Freeway Ramp Adjacent

Ramp
Volume, V (vph) 3536 1274 501 vph
Peak-hour factor, PHF 0.90 0.90 0.90
Peak 15-min volume, v15 982 354 139 .V
Trucks &and buses : 2 2 2 %
Recreational vehicles 0 0 0 %

Terrain type: Rolling. Level Level



Grade % % o %

Length mi - ) mi _ mi
Trucks and buses PCE, ET 2.5 1.5 ‘ 1.5
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, f£HV 0.971 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00 .
Flow rate, vp - 4047 1430 562 pcph

Estimation of V12 Merge Areas

L = {Equation 25-2 or 25-3)
EQ ' '

P = 0.039 Using Equation 4
M

v =+v (P ) = 158 pc/h

Capacity Checks

Actual Max imum LOS F?
v 5477 9400 No
FO
v v ) 1944 pc/h (Equation 25-4 or 25-5)
3 or av3id
Is v v > 2700 pc/h?. No
3 or av34
Is v v = 1.5 v /2 Yes
3 or avi4d 12
If ves, v = 1618 (Equation 25-8)
125
Flow Entering Merge Influence Area
. Actual Max Desirable Violation?
v 1618 4600 No
125 :
Level of Service Determination {if not F)
Density, D = 5.475 + 0.00734 v +.0.0078 v - 0.00627 L = 24.5 pe/mi/in

R R 12 A
Level of service for ramp-freeway junction areas of influence C

Speed‘Estimapion

Intermediate speed variable, M = 0.358
S

Space mean speed in ramp influence area, g = 56.8 mph
R

Space mean speed in outer lanes, . S = 62.4 mph
0

Space mean speed for all vehicles, S = 59.2 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Freeway/Dir of Travel:

~Junction:

Jurisdiction:
Analysis Year:

Description:

15/15/15

Phone: Fax:
E-mail:

Merge Analysis
Analyst: JW
Agency/Co.: .
‘'Date performed: 9/11/08
Analysis time period: PM Peak

H-2 Fwy SB On Ramp Loop (WB)
H~2 Fwy/Ka Uka Blvd

Year 2016 With Projectr

Freeway Data

Type of analysis

Number of

lanes in

Free-flow speed on

Volume on

freeway

Side of freeway

Number of
Free-flow
Volume on
Length of
Length of

lanes in
speed on
ramp

first accel/decel lane

Does adjacent ramp exist?
Volume on adjacent Ramp
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Merge
freeway 4 ‘
freeway 65.0 mph
2399 vph
On Ramp Data
Right
ramp 1
ramp 35.0 mph
1470 vph
650 ft
second accel/decel lane ft
Adjacent Ramp Data (if one exists)
_ Yes
792 vph
Upstream-
Off
1900 ft

Conversion to pc/h

Junction Components

Volume, V
Peak-hour

Peak 15-min wvolume,
Trucks and buses
Recreational wvehicles ] 0 0
Level

{vph)
factor,

Terrain type:

Freeway Ramp
2329 14790
PHF 0.90 0.920
vl5 666 408
2 2

Rolling

Under Base Conditicons

Adjacent

Ramp

792 vph
0.90

220 v

2 %

0 %
Level




Grade ) % : % %
Length mi mi mi
Trucks and buses PCE, ET : 2.5 1.5 1.5
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, f£HV 0.971 0.990 0.990
Driver population factor; fP 1.00 1.00 1.00
Flow rate, vp 2746 1650 §89 pcph
Estimation of V12 Merge Areas
L = (Equation 25-2 oxr 25-3)
EQ
P = 0.012 Using Equation 4
FM
v =v (P ) = 32 pe/h
12 F FM
Capacity Checks
Actual Maximum LOS E?
v 4396 9400 No
FO
v v 1357 pc/h (Equation 25-4 or 25-5)
3 or avi4
Is v v > 2700 pc/h? No
3 or av3id
Is v v >1.5v /2 ) Yes
3 or avi4d 12
If yes, v = 1098 (Equation 25-8)
12a .
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
v 1098 4600 No
124
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 22.1 pc/mi/1n

R , R 12 A
Level of service for ramp-freeway junction areas of influence C

Speed Estimation

Intermediate speed variable, M = 0.336
i 5
Space mean speed in ramp influence area, 5 =57.3 . mph
. R
Space mean speed in outer lanes, 5 = 63.8 mph
0

Space mean speed for all vehicles, 5 59.6 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Phone:

E-mail:

Analyst: JW
Agency/Co.: :
Date performed: 9/11/09
Analysis time period: AM Peak

Freeway/Dir of Travel:

Junction:
Jurisdiction:
Analysis Year:

Description: 15/15

Merge Analysis

Fax:'

H-2 Fwy SB On Ramp (EB)
H-2 Fwy/Ka Uka Blvd

Year 2016 Without Project

/15

Freeway Data

Tvpe of analysis

Number of lanes in
Free~flow speed on
Volume on freeway

freeway
freeway

Side of freeway
Number of lanes in
Free-flow speed on
Volume on ramp
Length of first acc
Length of second ac

ramp
ramp

el/decel lane

cel/decel lane

Does adjaceﬁt ramp
Volume on adjacent

exist?
Ramp

Position of adjacent Ramp
Tvpe of adjacent Ramp
Distance to adjacent Ramp

Junction Components

Volume, V {(vph)

Peak-hour factor, PHF

Peak 15-min volume,
Trucks and buses
Recreational vehicl
Terrain type:

vl1l5

es

On Ramp Data

Adjacent Ramp Data

Conversion to pc/h Under Base Conditions

Rolling

Merge

4

65.0 mph
4768 vph

Right

L

35.0 mph

1007 vph

820 ft
ft

(1f one exists)

Yes

1232 vph

Upstream

Oon :

1600 ft

Freeway Ramp

1007
0.90
280

2

0
Level

2

Adjacent
Ramp

1232 vph
0.90
342

v
%
%

0
Level




Grade : ¥ % %

Length _ mi mi mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational vehiele PCE, ER 2.0 i.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.990 0.990
Driver population factor, £P. 1.00 ) 1.00 1.00
Flow rate, vp 5457 1130 1383 peph

Estimation of V12 Merge Areas

L = (Egquation 25-2 or 25-3}
EQ '

P = 0.077 Using Equation 4

FM

v =v (P -} = 418 pc/h

Capacity Checks

Actual Maximum LOS F?
v : 6587 9400 No
FO
v v : 2519 pe/h (Equation 25-4 or 25-5)
3 or av34 :
Is v v > 2700 pc/h? No
3 or avi4
Is v v > 1.5 v /2 Yes
3 or avi4d 12
1f yes, v = 2182 {(Equation 25-8)
12A :
Flow Entering Merge Influence Area
Actual Max Desirable . Violation?
v 2182 4600 " No
12a
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v+ 0.0078 v - 0.00627 L = 25.6 pc/mi/1n

R R 12 A
Level of service for ramp-freeway junction areas of influence C

Speed Estimation

Intermediate speed variable. M = 0.371
S

Space mean speed in ramp influence area, S = 56.5 mph
R

Space mean speed in outer lanes, S = 60.9 mph
0

Space mean speed for all vehicles, S = 58.6 mph




Rolling

HCS+: Ramps and Ramp Junctions Release 5.4
Phone: Fax:
E-mail:
Merge Analysis
Analyst: JW
Agency/Co. : -
Date performed: 9/11/09
Analysis time period: PM Peak
Freeway/Dir of Travel: H-2 Fwy SB On Ramp (EB)
Junction: H-2 Fwy/Ka Uka Blwd
Jurisdiction:
Analysis Year: Year 2016 Without Precject
Description: 15/15/15
Freeway Data
_ Type of analysis Merge
Number of lanes in freeway 4
Free-flow speed on freeway 65.0 mph
Volume on freeway 3849 vph
On Ramp Data
Side of freeway Right
Number of lanes in ramp 1
Free-flow speed on ramp 35.0 mph
Volume on ramp 798 vph
Length of first accel/decel lane 820 ft
Length of second accel/decel lane ft
Adjéqent Ramp Data (if one exists)
Does adjacent ramp exist? Yes
Volume on adijacent Ramp 1450 vph
Position of adjacent Ramp Upstream
Tvpe of adjacent Ramp On
Distance to adjacent Ramp 1600 ft
Conversion to pc/h Under Base Conditions
Junction Components. Freeway Ramp Adjacent
Ramp
© Volume, V {(vph) 3849 798 1450 vph
Peak-hour factor, PHF 0.90 0.80 0.90
Peak 15-min volume, v15 1069 222 403 v
Trucks and buses . 2 2 2 %
Recreational wvehicles 0 0 0 %
Terrain type: Level Level




Grade _ % %

Length ’ mi mi mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adijustment, fHV 0.971 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 4405 896 1627 pcph

Estimation of V12 Merge Areas
L = {(Equation 25-2 or 25-3)
EQ '
P = 0.106 Using Eguation 4
M
v =v (P ) = 466 pc/h
12 F M
Capacity Checks
i Actual Maximum LOS F?
v 5301 9400 No
FO
v v 1969 pe/h (Equation 25-4 or 25-5)
3 or av34
Is v v > 2700 pc/h? No
3 or av34
Is v v > 1.5 v /2 Yes
3 or av34 12
If ves, v = 1762 (Equation 25-8}
12A
Flow Entering Merge Influence Area
Actual Max Desirable Viclation?

v 1762 4600 No

12A
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 20.7 pc/mi/1n

R R 12 A
Level of service for ramp-freeway junction areas of influence C

Speed-EstimaFion

Intermediate speed variable, M = 0.319
S
Space mean speed in ramp influence area, S = 57.7 mph
' R
Space mean speed in outer lanes, S = 62.0 mph
0

59.8 mph

Space mean speed for all vehicles, S




'HCS+: Baslce Freeway Segments Release 5.4

Phone:

E-mail:

Analyst: JW

Agency or Company: :

Date Performed: 9/11/09
Analysis Time Period: AWM Peak
Freeway/Direction: -2 Fwy SB
From/To:

Jurisdiction:

Analysis Year:

Operational Analysis

Fax:

Year 2016 Without Project

Description: South of Ka Uka Blvd - 15/15/15

Volume, V
Peak-hour factor, PHF
Peak 15-min wvolume, wv15
Trucks and buses
Recreational wvehicles
‘Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational wvehicle PCE, ER
Heavy vehicle adjustment, fHV
Driver population factor, fp
Flow rate, wvp

Lane width
Right-shoulder lateral clearance
Interchange density
Number of lanes, N
Free-flow speed:

FFS or BFFS
" Lane width adjustment, fLW
Lateral clearance adjustment, fLC
Interchange density adjustment, fID
Number of lanes. adjustment, fN
Free-flow speed, FFS '

Flow rate, vp

Free-flow speed, FFS

Average passenger-car speed, S
Number of lanes, N

Density, D

Level of service, LOS

Flow Inputs and Adjustments

5775
0.90
1604
2

.0

Rolling
0.00
0.00
2.5

2.0
0.971
1.00
1652

Speed Inputs and Adjustments

12.0
6.0
0.50
4
Base
70.0
0.0
0.0
0.0
1.5
68.5

Urban Freeway

LOS and Performance Measures

1652
68.5

67.8

4
24.3
C

veh/h

0P o

mi

pc/h/1ln

ft
ft
interchange/mi

mi/h
mi/h
mi/h
mi/h
mi/h
mi/h

pc/h/ln
mi/h
mi/h

pc/mi/ln




HCS+: Basic Freeway Segments Release 5.4

FPhone:

E-mail:

Analyst: JW

Agency or Company:

Date Performed: 9/11/09
Analysis Time Period: ‘PM Peak

- Freeway/Direction: H-2 Fwy SB
From/To: :
Jurisdiction:-

Analysis Year:

Operational Analysis

Fax:

Year 2016 Without Project

Description: South of Ka Uka Blvd - 15/15/15

Volume, V
Peak~-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational wvehicles
Terraln type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER
Heavy vehicle adjustment, £IV
Driver population factor, fp
Flow rate, vp

Lane width
Right-shoulder lateral clearance
Interchange density
Number of lanes, W
Free-flow speed:

FFS or BFFS
Lane width adjustment, fLW
Lateral clearance adjustment, fLC
Interchange density adjustmwent, fID
Number of lanes adjustment, N
Free-flow speed, FFS

Flow rate, vp

Free-flow speed, FFS

Average passenger-car speed, S
Number of lanes, N

Density, D

Level of service, LOS

Flow Inputs and. Adjustments

4647
0.90
1291
2

-0

Rolling
Q.00
0.00
2.5

2.0
0.971
1.00
1330

Spéed Inputs and Adjustments

12.0
6.0
0.50
4
Base
70.0
0.0
0.0
0.0
1.5
68.5

Urban Freeway

108 and Performance Measures

1330
68.5
68.5
4
19.4
C

veh/h‘

P 0P <

pc/h/1ln

ft
ft ,
interchange/mi

mi/h
mi/h
mi/h
mi/h
mi/h
mi/h

pc/h/ln
mi/h
mi/h

“pe/mi/ln




HCS+:

Freeway/Dir of Travel:

Junction:

Jurisdiction:
Analysis Year:

Description:

Ramps and Ramp Junctions Release 5.4

Phone: Fax:
- E-mail:
Merge Anadlysis
Analyst: aw
Agency/Co.:
Date performed: 9/11/09
Analysis time period: kM Peak

H-2 Fwy SB On Ramp
H-2 Fwy/Ka Uka Blvd

(EB)

Year 2016 With Project

15/15/15

Freeway Data

Type of analysis

Number of
Free-flow
Volume on

Side of freeway

Number of
Free-flow
Volume on
Length of
Length of

Does adjacent ramp exist?
Volume on adjacent Ramp
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Merge
lanes in freeway : 4 :
speed on freeway 65.0 mph
freeway 4810 vph
On Ramp Data
Right
lanes in ramp . ) 1
speed on ramp 35.0 mph
ramp 1467 vph
first accel/decel lane 820 ft
second accel/decel lane ft
Adjacent Ramp Data (if one exists}
Yes
1274 vph
Upstream
on
1600 ft

Conversion to pc/h

Junction Components

Volume, V

Peak-hour factor,
Peak 15-min volume,
Trucks and buses

Recreational vehicles ‘ 0]

Freeway
(vph) 4810
PHF 0.90
v1l5 1336
2

Terrain type:

Rolling

Under Base Conditions

Ramp

1467
0.90
408

2

0
Level

Adjacent

Ramp

1274 vph
0.90

354 v

2 3
0 %
Level




Grade % % %
Length . mi . mi mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational wvehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, f£HV 0.971 0.990 0.990
Driver population factor, £P 1.00 1.00 1.00
Flow rate, vp ] 5505 1646 1430 pcph
Estimation of V12 Merge Areas
L = {Equation 25-2 or 25-3}
EO
P = 0.012 Using Equation 4
M
v =v (P ) = 66 pc/h
12 F M
Capacity Checks
Actual Maximum LOS F?
v 7151 9400 No
FO
v v 2719 pc/h (Equation 25-4 or 25-5}
3 or avii '
Is v v > 2700 pc/h? Yes
3 or av3id
Iz v v > 1.5 v /2 Yes
3 or av34 12 ’ '
If yes, v = 2202 (Equation 25-8)
122
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
v 2202 4600 ' No
12A
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 29.6 pc/mi/ln

R R 12 A
Level of service for ramp-freeway junction areas of influence D

Speed Estimation

- Intermediate speed variable, M = 0,447
S
Space mean speed in ramp influence area, S = 54.7 mph
R .
Space mean speed in outer lanes, 8 = 60.9 mph
. 0 . :

57.4 mph

Space mean speed for all wvehicles, S




. HCS+: Ramps and Ramp Junctions Release 5.4

Phone: Fax:
E-mail:

Merge Analysis
Analyst: : JW
Agency/Co. = . :
Date performed: 9/11/09 ' ;
Analysis time period: PM Peak .

H-2 Fwy SB On Ramp (EB)
H-2 Fwy/Ka Uka Blwvd

Freeway/Dir of Travel:
Junction:
Jurisdiction:

Analysis Year: _
Description: 15/15/15

Year 2016 With Project

Freeway Data

Type of analysis Merge
Number of lanes in freeway 4

Free~flow speed on freeway 65.0 mph
Volume on freeway 3869 vph
On Ramp.Data
Side of freeway Right
Nunber of lanes in ramp 1
Free-flow speed on ramp 35.0 mph
Volume on ramp ' 1404 vph
Length of first accel/decel lane 820 ft ;
Length of second accel/decel lane ft :
Adjacent Ramp Data (if one exists) :
-Does adjacent ramp exist? Yes
Volume on adjacent Ramp 1470 vph
Position of adjacent Ramp Upstream
Type of adjacent Ramp On
Distance to adjacent Ramp 1600 ft

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp Adjacent

_ Ramp
Volume, V (vph) 3869 1404 1470 vph
Peak-hour factor, PHF 0.90 0.90 0.90
Peak 15-min volume, v15 1075 390 408 v
Trucks and buses 2 2 2 : %
Recreational vehicles 0 0 0 %
Terrain type: Rolling Level Level




Grade S % % g

Length ' mi mi mi %
Trucks and buses PCE, ET _ 2.5 1.5 1.5 :
Recreational wvehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV _ 0.971 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 4428 1576 1650 pcph

Estimation of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ

P = 0.021 Using Eguation 4

FM

v =v (P ) = 892 pc/h

12 F FM

Capacity Checks

Actual Maximum LOS F?
v 6004 9400 No
FO
v v 2168 pc/h {(Equation 25-4 or 25-5])
3 or av34d
Is v v > 2700 pc/h? No
3 or avid )
Is v v > 1.5 v /2 Yes
3 or avid 12
If ves, v = 1771 {(Equation 25-8}
12A :
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
v 1771 . 4600 . No
12a '
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v+ 0.0078 v - 0.00627 L = 25.7 pc/mi/1n

R R- 12 7.\
. Level of service for ramp-freeway junction areas of influence C

Speed Estimation

Intermediate speed variable, M = 0.374
‘ 3 o
Space mean speed in ramp influence area, 5 = 56.4 mph
' R
Space mean speed in ocuter lanes, S = 62.0 mph
: 0

Space mean speed for all vehicles, 5 = 58.7 mph




HCS+: Basic Freeway Segments Release,5,4'_

Pheone: ‘ Fax:
E-mail:

Operational Analysis

Analyst: JW

Agency or Company:

Date Performed: - 9/11/09

Analysis Time Period: AM peak
Freeway/Direction: H-2 Fwy SB

From/To: '

Jurisdiction: .

Analysis Year: Year 2016 With Project

Description: South of Ka Uka Blvd - 15/15/15

Flow Inputs and Adjustments _ :

Volume, V 6277 veh/h
Peak-hour factor, PHF . 0.90
Peak 15-min volume, w15 ' 1744 v
Trucks and buses 2 %
Recreational vehicles 0 %
Terrain type: Rolling
Grade 0.00 %
Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational wvehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.971
Driver population factor, fp 1.00
Flow rate, vp 1796 pc/h/1In.

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft )
Interchange density ’ 0.50 interchange/mi
Number of lanes, N . 4
Free-flow speed: .~ DBase

FFS or BFFS 70.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, £fLC 0.0 mi/h
Interchange density adjustment, £ID 0.0 mi/h
Number of lanes adjustment, fN 1.5 mi/h
Free-flow speed, FFS 68.5 mi/h

Urban Freeway

1,08 and Performance Measures

Flow rate, vp 1796 pc/h/1ln
Free-flow speed, FFS 68.5 mi/h
Average passenger-car speed, .S 66.7 mi/h
Number of lanes, N 4

Density, D 26.9 pc/mi/ln

Level of service, LOS D



HCS+: Basic Freeway Segments Release 5.4

Fhone:
E-mail:

Cperational
Analyst: JW
Agency or Company:
Date Performed: 9/11/09
Analysis Time Period: PM Peak
Freeway/Direction: H-2 Fwy SB
From/To:
Jurisdiction:

Analysis Year:

Analysis

Fax:

Year 2016 With Project

Description: South of Ka Uka Blvd - 15/15/15

Volume, V
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational wvehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational wvehicle PCE, ER
Heavy vehicle adjustment, fHV
Driver population factor, fp
Flow rate, vp

Lane width .
Right-shoulder lateral clearance
Interchange density
Number of lanes, N
Free-flow speed:

FFS or BFFS
Lane width adjustment, fLW
Lateral clearance adjustment, £LC-
Interchange density adjustment, f£ID
Number of lanes adjustment, N
Free-flow speed, FFS

Flow rate, vp

Free-flow speed, FFS

Average passenger-car speed, S
Number of lanes, N

Dengity, D

Level of service, LOS

Flow Inputs and Adjustments

Speed Inputs and Adjustments

LOS and Performance Measures

5273 veh/h
0.90

1465 v

2 %

0 %
Rolling

0.00 %

0.00 mi

2.5 '

2.0

0.971

1.00

1509 pc/h/ln
12.0 ft

6.0 ft

0.50 interchange/mi
4

Base :

70.0 mi/h
0.0 mi/h
0.0 mi/h
0.0 mi/h
1.5 mi/h
68.5 mi/h
Urban Freeway

1509 pc/h/1ln
68.5 mi/h
68.4 mi/h

4

22.1 pc/mi/1n
C




HCS+: Ramps and Ramp Junctiens Releage 5.4

Phone: . Fax:
E-mail:

‘Merge Analysis

Analyst: : JW

Agency/Co. :

Date performed: 9/11/09

Analysis time period: AM Peak

Freeway/Dir of Travel: H-2 Fwy SB On Ramp (EB)
Junction: H-2 Fwy/Ka Uka Blvd
Jurisdiction:

Analysis Year: ©  Year 2016 With Project

Description: 15/15/15

Freeway Data

Type of analysis Merge

Number of lanes in freeway 5

Free-flow speed on freeway 65.0 mph
Volume on freeway 4810 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph
Volume on ramp 1467 vph
Length of first accel/decel lane 820 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? . Yes

Volume on adjacent Ramp . 1274 vph
Position of adjacent Ramp Upstream

Tvpe of adjacent Ramp on

Distance to adjacent Ramp 1600 ft

Conversion to pc/h Under Base Conditions

Junction Components i Freeway Ramp Adjacent

' ' . Ramp
Volume, V (vph) 4810 1467 1274 vph
Peak-hour factor, PHF 0.90 0.3%0 0.9%0
Peak 15-min volume, v15 1336 408 354 v
Trucks and buses 2 2 2 %
Recreational vehicles 0 . 0 0 %

Terrain type: Rolling Level Level



" Grade _ % %

%
Length mi ' mi mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational wvehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.990 0.990
Priver population factor, fP 1.00 1.00 1.00
Flow rate, vp 5505 1646 1430 pcph
Estimation of V12 Merge Areas
L = (Equation 25-2 or 25-3)
EQ
P = 0.012 Using Equation 4
FM -
v =v (P ) = 50 pc/h-
12 F FM
Capacity Checks
Actual Maximum LOS F?
v _ 5830 9400 No
FO :
v v 2067 pc/h (Equation 25-4 or 25-5)
3 or avi4d
Is v v > 2700 pc/h? No
3 or av34
Is v v > 1.5 v /2 Yes
3 or av3i4d 12
If ves, v = 1673 {Equation 25-8)
122
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
v 1673 4600 No
12A
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 25.5 pc/mi/1n
R R 12 A
Level of service for ramp-freeway junction areas of influence C

Speed Estimation

Intermediate speed variable, M = 0.371
' S
Space mean speed in ramp influence area, S = 56.5 mph
. ) R
Space mean speed in ocuter lanes, S . = 62.3 mph
: 0

Space mean speed for all vehicles, S = 58.8 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Phone: Fax:
E-mail:

_Merge Analysis

Analyst: Jw t
Agency/Co.: - :
Date performed: 9/11/08 :
Analysis time period: PM Peak j
Freeway/Dir of Travel: H-2 Fwy SB On Ramp (EB) :
Junction: H-2 Fwy/Ka Uka Blvd ;
Jurisdiction: j
Analysis. Year: Year 2016 With Project '

Description: 15/15/15

Freeway Data

Type of analysis Merge

Number of lanes in freeway ) 5
Free-flow speed on freeway 65.0 mph

Volume on freeway 3869 vph

On Ramp Data

Side of freeway ‘ Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph
Volume on ramp 1404 vph
Length of first accel/decel lane 820 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? ' Yes

Volume on adjacent Ramp 71470 wph
Position of adjacent Ramp Upstream

Type of adjacent Ramp on

Distance to adjacent Ramp 1600 ft

Conversion to pc/h Under Base Ceonditions

Junction Components _ Freeway Ramp Adjacent

. Ramp
Volume, V (vph) 3869 1404 1470 yph
Peak-hour factor, PHF 0.90 0.90 0.90
Peak 15-min veolume, v15 1075 390 _ 408 v
Trucks and buses 2 2 2 %
Recreational wvehicles } 0 ) 0 : 0 %

Terrain type: ‘ Rolling Level . Level



Grade ' . ’ % %

%
Length . mi mi mi
Trucks and buses PCE, ET ' 2.5 1.5 1.5
Recreaticnal wvehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.590 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 4428 - 1576 1650 pcph
Estimation of V12 Merge Areas
L = (Equation 25-2 or 25-3)
EQ
P = 0.021 Using Equation 4
FM .
v =v (P }.= 72 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
v : 5030 ' 9400 No
FO ’
v v 1691 pc/h (Equation 25-4 or 25-5)
3 or avi4d o :
Is v v > 2700 pc/h? No
3 or av34
Is v v > 1.5 v /2 Yes
3 or avi4 12
If yes, v = 1381 (Equation 25-8)
12A
Flow Entering Merge Influence Area
Actual- Max Desirable , Violation?
v 1381 4600 No
124 .
Level of Service Determination {(if not F}
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 22.7 pc/mi/in

R R 12 A
Level of service for ramp-freeway junction areas of influence C

Speed Estimation

Intermediate speed variable, M = 0.339
S
Space mean speed in ramp influence area, S = 57.2 mph
: . R
Space mean speed in outer lanes, S = 63.1 mph
' ' 0

Space mean speed for all vehicles, . 5 = 59.5 mph




HCS+: Basic Freeway Segmerits Release 5.4

Phone:
E-mail:
Analyst: Jw
Agency or Company:
Date Performed: 9/11/09
Bnalysis Time Period: AM Peak
Freeway/Direction: H-2 Fwy NB
From/To:

- Jurisdiction:

Analysis Year:

Operational Analysis

Fax:

Al

Year 2016 With Project

Description: South of Ka Uka Blvd - 15/15/15

Volume, V
Peak~hour factor, PHF
Peak 15-min wvolume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade '

Segment length
Trucks and buses PCE, ET
Recreational wvehicle PCE, ER
Heavy vehicle adjustment, fHV
Driver population factor, fp
Flow rate, vp

Lane width
Right-shoulder lateral clearance
Interchange density
Number of lanes, N
Free-flow speed:

FFS or BFFS
Lane width adjustment, £LW
Lateral clearance adjustment, fLC
Interchange density adjustment, fID
Number of lanes adjustment, fN
Free-flow speed, FFS

Flow rate, vp

Free-flow speed, FFS

Average passenger-car speed, S
Number of lanes, N :
Density, D

Level of service, LOS

Flow Inputs and Adjustments

Speed Inputs and Adjustments

1.0S and Performance Measures

3778 veh/h
0.90
1049 v
2 %
0 %
Rolling
0.00 %
0.00 mi
2.5

2.0~
0.971
1.00
1081 pc/h/1ln
12.0 ft
6.0 ft
0.50 interchange/mi
4
Base
70.0 mi/h
0.0 mi/h
0.0 mi/h
0.0 mi/h
1.5 mi/h
68.5 mi/h
Urban Freeway
1081 pc/h/1ln
68.5 mi/h
68.5 mi/h
4
15.8 pc/mi/1ln
B




HCS+: Basiec Freeway Segments Release.S.é:

Phone:
E-mail:

Analyst: JW
Agency or Company:

Date Performed: 9/11/09
Analysis Time Period: PM Peak
Freeway/Direction: H-2 Fwy NB
From/To:

Jurisdiction:

Analysis Year:

Operational Analysis

Fax:

Year 2016 With Project

Description: South of Ka Uka Blvd - 15/15/15

Volume, V
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER
Heavy vehicle adjustment, fHV
Driver population factor, fp
Flow rate, vp

Lane width
Right-shoulder lateral clearance
Interchange density
Number of lanes, N
Free-flow speed:

FFS or BFFS
Lane width adjustment, fLW
Lateral clearance adjustment, fLC
Interchange density adjustment, f£ID
Number of lanes adjustment, fN
Free-flow speed, FFS

Flow rate, vp

Free-flow speed, FFS

Average passenger-car speed, S
Number of lanes, N

Density, D

Level of service, LOS

Flow Inputs and Adjustments

Speed Inputs and Adjustments

LOS and Performance Measures

7350 veh/h
0.90

2042 v

2 %

0] %
Rolling

0.00 %

0.00 mi

2.5

2.0

0.971

1.00

2103 pc/h/1In
12.0 ft

6.0 ft

0.50 interchange/mi
4

Base

70.0 mi/h
0.0 mi/h
0.0 mi/h
0.0 mi/h
1.5 mi/h
68.5 mi/h
Urban Freeway

2103 pc/h/1ln
68.5 mi/h
61.7 mi/h

4

34.1 pc/mi/1ln

D




HCS+: Basic Freeway Segments Release 5.4

Phone:
E-mail:

Analyst: S JwW
" Agency or Company:

Date Performed: - 9/11/09
Analysis Time Period: AM Peak
Freeway/Direction: H-2 Fwy NB
From/To: '
Jurisdiction:

Analysis Year:

Operational Analysis

Fax:

Year 2016 With Project

" Description: North of Ka Uka Blvd - 15/15/15

Volume, V
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational wvehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER
Heavy wvehicle adjustment, fHV
Driver population factecr, fp
Flow rate, vp

Lane width
Right-shoulder lateral clearance
Interchange density ’
Number of lanes, N
. Free-flow speed:

.FFS or BFFS
Lane width adjustment, fLW
Lateral clearance adjustment, fLC
Interchange density adjustment, £fID
Number of lanes adijustment, £N
Free-flow speed, FFS

Flow rate, vp

Free-flow. speed, FFS

Average passenger-car speed, S
Number ¢f lanes, N

Density, D

Level of service, LOS

Flow Iﬁputs and Adjustments

Speéd Inputs and Adjustments

LOS and Performance Measures

2836 veh/h
0.90

788 v

2 %

0 %
Rolling

0.00 %

0.00C mi

2.5

2.0

0.971

1.00

811 pc/h/ln
12.0 ft

6.0 ft

0.50 interchange/mi
4

Base

70.0 mi/h
0.0 mi/h
0.0 mi/h
0.0 mi/h
i.5 mi/h
68.5 mi/h
Urban Freeway:

B11l pc/h/1n
68.5 mi/h
68.5 mi/h

4

11.8 pc/mi/1ln
B




HCS+: Basic Freeway Segments Release 5.4

Phone: ’ Fax:
E-mail: '

Operational Analysis

Analyst: JW

Agency or Company:

Date Performed: 9/11/09

Analysis Time Period: PM Peak

Freeway/Direction: H-2 Fwy NB

From/To: ;
Jurisdictions: ' . ;
Analysis Year: Year 2016 With Project ' g

Description: North of Ka Uka Blvd - 15/15/15

Flow Inputs and Adjustments

Volume, V 4421 ’ veh/h
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 - 1228 v
Trucks and buses 2 %
Recreational wvehicles 0] %
Terrain type: Rolling
Grade ' 0.00 %

- Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.971
Driver population factor, fp 1.00
Flow rate, vp 1265 pc/h/1ln

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N ‘ 4 '
Free-flow speed: .- Base

) FFS or BFFS 70.0 mi/h
Lane width adjustment, fLW 0.0 ni/h
Lateral clearance adjustment, fLC 0.0 : mi/h
Interchange density adjustment, £ID - 0.0 mi/h
Number of lanes adjustment, N 1.5 mi/h
Free-flow speed, FFS _ 68.5 mi/h

Urban Freeway

L0OS and Performance Measures

Flow rate, vp 1265 pc/h/1n
Free-flow speed, FFS 68.5 mi/h
Average passenger-car speed, S 68.5 mi/h
Number of lanes, N - 4

Density, D _ 18.5 pc/mi/ln

Level of service, LOS &



HCS+: Basgsic Freeway Segments Release 5.4

Phone: Fax:
E-mail: :

Oﬁerational Analysis

Analyst: JW

Agency or Company:

Date Performed: 9/11/09

Analysis Time Period: AM Peak
Freeway/Direction: H-2 Fwy SB

From/To:

Jurisdiction: :

Analysis Year: Year 2016 With Project

Degscription: South of Ka Uka Blvd - 15/15/15

Flow Inputs and Adjustments

Volume, V 6277 veh/h

Peak~hour factor, PHF 0.90 .
Peak 15-min volume, vl15 1744 v
Trucks and buses ) 2 %
Recreational vehicles 0 %
Terrain type: ) Rolling
" Grade 0.00 %
Segment length 0.00 mi

Trucks and buses PCE, ET 2
Recreational wvehicle PCE, ER 2.0
Heavy wvehicle adjustment, fHV 0.971
Driver population factor, fp 1.00
Flow rate, vp ’ 1197 pc/h/ln

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange /mi
Number of lanes, N - 6
Free-flow speed: " Base

FFS or BFFS 70.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC . 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, fN 0.0 mi/h
Free-flow speed, FFS ’ 70.0 mi/h

Urban Freeway

LOS and Performance Measures

Flow rate, vp 1197 pc/h/1ln
Free-flow speed, FFS 70.0 mi/h
Average passenger-car speed, S 70.0 mi/h
Number of lanes, N 6 ,
Derisity, D 17.1 pc/mi/ln

Level of service, LOS ' B



.HCS+: Basic Freeway Segments Release 5.4

Phone:

" E-mail:

Operational
Analyst: JW
Agency or Company:
Date Performed: 9/11/09
Analysis Time Period: PM Peak
Freeway/Direction: H-2 Fwy SB
From/To:
Jurisdiction:

Analysis Year:

Analysis_

Fax:

Year 2016 With Project

Description: South of Ka Uka Blvd - 15/15/15

Volume, V
Peak-hour factor, PHF-
Peak 15-min volume, w15
Trucks and buses
Recreational wvehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational wvehicle PCE, ER
Heavy vehicle adjustment, fHV
Driver population factor, fp
Flow rate, vp

Lane width .
Right-shoulder lateral clearance
Interchange density
Number of lanes, N
Free-flow speed:

FFS or BFFS
Lane width adjustment, fLW
Lateral clearance adjustment, ELC
Interchange density adjustment, f£ID
Number of lanes adjustment, £N
Free-flow speed, FFS

1.0S and Performance Measures

Flow rate, vp

Free-flow speed, FFS :
Average passenger-car speed, S
Number of lanes, N

Density, D

Level of service, LOS

Flow Inputs and Adjustments

Speed Inputs and Adjustments

5273 veh/h -
0.90

1465 v

2 %

0 %
Rolling '

0.00 %

0.00 mi

2.5

2.0

0.971

1.00

1006 pc/h/ln
12.0 ft

6.0 " ft

0.50 interchange/mi
€

Base

70.0 mi/h
0.9 mi/h
0.0 mi/h
0.0 mi/h
0.0 mi/h
70.0 mi/h
Urban Freeway

1006 pc/h/ln
70.0 mi/h
70.0 mi/h

6

14.4 pc/mi/ln
B




HCS++ Basic'Freeway'Segments Release 5.4

Phone:

E-mail:

BAnalyst: JW

Agency or Company:

Date Performed: 9/11/09
Analysis Time Period: AM Peak

- Freeway/Direction: H-2 Fwy SB
From/To: '
Jurisdiction:

Analysis Year:

Operational Analysis

Fax:

Year 2016 With Project

Description: North of Ka Uka Blvd - 15/15/15

Volume, V
Peak-hour factor, PHF
Peak 15-min volume, V15
.Trucks and buses
Recreational vehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER
Heavy vehicle adjustment, fHV
Driver population factor, fp
Flow rate, vp

Lane width
Right-shoulder lateral clearance
Interchange density :
Number of lanes, N '
Free-flow speed:

FFS or BFFS
Lane width adjustment, fLW
Lateral clearance adjustment, fLC
Interchange density adjustment, £ID
Number of lanes adjustment, N
Free-flow speed, FFS

Flow Inputs and Adjustments

4037
0.90

1121

2

0
Rolling
0.00
0.00
2.5

2.0
0.971
1.00
1155

Speed Inputs and Adjustments

12.0
6.0
0.50

Urban Freeway

L0OS and Performance Measures

Flow rate, vp

Free-flow speed, FFS

Average passenger-car speed, S5
Number of lanes, N

Density, D

Level of service, LOS

1155
68.5
68.5
4
16.9
B

veh/h

pc/h/1ln

ft
ft

interchange/mi

mi/h
mi/h
mi/h
mi/h
mi/h
mi/h

pc/h/ln
mi/h
mi/h

pc/mi/1in




HCS+: Basic Freeway Segments Release 5.4

Phone:
E-malil:

Analyst: ) JW
Agency or Company:

Date Performed: 9/11/09
Analysis Time Period: PM Peak
Freeway/Direction: H-2 Fwy SB
From/To:

Jurigdiction:

Analysis Year:

Operational Analysis

Fax:

Year 2016 With Project

Description: North of Ka Uka Blvd - 15/15/15

Volume, V
Peak-hour facteor, PHF
Peak 15-min volume, v15
" Trucks and buses
Recreational vehicles
. Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational wvehicle PCE, ER
Heavy vehicle adjustment, fHV
Driver population factor, fp
Flow rate, vp

Lane width
Right-shoulder lateral clearance
Interchange density
Number of lanes, N
Free-flow speed:

FFS or BFFS
Lane width adjustment, fLW
Lateral clearance adjustment, fLC
Interchange density adjustment, £ID
Number of lanes adjustment, fN
Free-flow speed, FFS :

Flow rate, vp

Free-flow speed, FFS

Average passenger-car speed, S
Number of lanes, N

Density, D

Level of service, LOS

Flow Iﬁputé and Adjustments

Speed Inputs and Adjustments

LOS and Performance Measures

3191 veh/h
0.90

886 v

2 %

0 %
Rolling

0.00 %

0.00 mi

2.5

2.0

0.971

1.00

913 pc/h/1ln
12.0 ft

6.0 ft

0.50 interchange/mi
4

Base

70.0 mi/h
0.0 mi/h
0.0 mi/h
0.0 mi/h
1.5 .mi/h
68.5 mi/h
Urban Freeway

913 pc/h/1n
68.5 mi/h
68.5 mi/h

4

13.3 pc/mi/l1ln
B .




APPENDIX J

CAPACITY ANALYSIS CALCULATIONS
PROJECTED YEAR 2016 PEAK HOUR TRAFFIC
ANALYSIS WITH PROJECT
KOA RIDGE MAKAI AND WATIAWA DEVELOPMENTS
(WITH ADDITIONAL IMPROVEMENTS)




HCM Signalized Intersection Capacity Analysis
25. Ka Uka Blvd & 5/13/2010

Bratec

prior R

Permltted Phases
m‘mm

Year 2016 AM Peak 2/14/2005 With Project With Improvements Synchro 7 - Report
%user_name% . : Page 1
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HCM Signalized intersection Capacity Analysis
25: Ka Uka Blvd & 511312010

A Lo AN Y

kﬂe Confi gurations

2000 2000 2000 ”"'_ 2000 2000

LaneGrpCapvph)__ Tima3 1e00 2021

Year 2016 PM Peak 2/1 4/2005 With Project With Improvements ' ' Synchro 7 - Report
%user_name% - Page 1



HCM Slgnahzed Intersection CapaC|ty AnaIyS|s
5 Ka Uka Bivd & H-2 Off (SB) : ‘ L 9/10/2009

g N T T R

Lane Configurations

Ideal Flow {vphpi) 2000 2000 2000 2000 - 2000 2000 2000 2000 2000 2000 2000 2000

Lane Ut Facior | 091 091 | 097 100 100

Flt Protected

Pealc-hour factor, PHF 1.00 100 100 100 100 100 100 400 100 100 100 1.00

RTOR Reduction (vph) 0 4 0 0 0 0 0 0 o 0 0 143

Permitted Phases : ' _ ' 3

Effective Green, g (s) 34.5 87 482 26 223 . 44 164

Clearance Time (s) 50 50 50 5.0 50 50 50 50

Lane Grp Cap (vph) _ 2208 378 3101 58 567 . 191 410 329

vis Ratio Perm 0.07 0.06

Uniform Delay, d1 20.5 35.1 8.7 39.7 25.1 384 283 285

Incremental Delay, d2 1.3 0.9 0.0 6.6 0.5 24 0.6 05

Level of Service C D A D C D ) C

pproach LOS

CM Average Control Delay 21.4 HCM Level of Service C

Actuated Cycle Length (s) 83.2 Sumn of lost time (s) 16.0

Analysis Period (min)

Year 2016 AM Peak 8/26/2009 With Project ' Synchre 7 - Report
' Page 4




HCM Signalized Intersection Capacity Analysis _
5: Ka Uka Blvd & H-2 Off (SB) ' , ‘ . 9/10/2009

N e T N

Lane Configurations

2000 2000 2000 2000 2000

Ideal Flow (vphpi) 2000 2000 2000 2000 2000 2000

Lane Util. Factor

[t- Protected

!t Permitted

eak—hour factor, PHF

RTOR Reduction (vph) - 0 4 0 0 - 0 0 0 0 136 0 0

HCM Level of Service

Sum of lost time (s)

Year 2016 PM Peak 2/14/2005 With Project Synchro 7 - Report
Page 4




HCM Signalized Intersection CapaCity Analysis
31: Ka Uka Blvd & Spine Rd - 9/10/2009

P e T T R R

Lane nfl'guratlons

Ideal Flow (vphpl) 20000 2000 2000 2000 2000 2000 1900 1900 1900 1900 1900 1900

Lane Util. Factor 1.00 095 400 085 100 - 100
Fit Protected 095 100 085 100 1.00 1.00

Fit Permitted

Peak-hour factor, PHF

RTOR Reduction (vph) 0 6 0

Permitted Phases ) Free " Free
Effective Green, g (s) 90 267 105 292 715 715 173 113

Clearance Time {s) 50 50 50 5.0 50 50

Lane Grp Cap (vph) 235 1376 o574 1521 1667 1611 831 383

vfs Ratio Perm : ¢0.21 0.08

Uniform Delay, d1 19.5 28.3 15.0 0.0 00 243 210
cremental Delay, d2

Level of Service G C C B A A C C

Approach LOS . C B A Cc

HCM Level of Service B

Actuated Cycle Length (s Sum of lost time (s)

{min) _ 15

nalysis Period

Year 2016 AM Peak 8/26/2009 With Project , - Synchro 7 - Report
Page 15




HCM Signalized Intersection Cépacit_y Analysis
31: KaUka Blvd & SpineRd - : 9/10/2009.

Y N U W S N

1900 1900 1900

Lane Util. Factor 100 095 {00 095 100 © 100 097 1.00

Peak-hour factor, PHF . 100 100 100 100 100 100 100 106 100 100 100 100

Prot - T Prot Fre ‘ Free Pr

enmtted Phases Free Free

Effective Green, g (s) 170 376 149 365 951 951 - 256 25,6

Clearance Time {s)

Lane Grp Cap (vph) 333 1438 202 1430 1667 1611 924 426

/s Ratio Perm c0.49 0.21

- Uniform Delay, d1 364 228 379 261 0.0 00 3.9 262

ncremental Delay, d2 49 0.7 6.5 3.4 1.0 0.3 3.6 0.1
Level of Service

Approach LOS , C C _ A C

HCM Level of Service

ctutd Cycle Length (s) Sum of lost time (s)

Analysis Peticd {min) 15

Year 2016 PM Peak 2/14/2005 With Project Synchro 7 - Report
' Page 15




HCM Signalized Intersection Capacity Analys_is _
35: Ukee (E) & Ka Uka Blvd 9/10/2009

R I N N

{ ane Configurations

Ideal Flow {(vphpi) 1900 1900 1900 1900 1900 1900 2000 2000 2000 2000 2000 2000

Lane Util. Factor : 1.00 - 1.00 1.00 0.95 1.00 0.95

Fit Permitted

* Peak-hour factor, PHF 100 . 1.00 100 100 100 100 100 100 1.0 1.00

- RTOR Reduction-{vph}

ermilted Phases

Effective Green, g 4.6 344 344 34.4

(s)

Clearance Time (s)

Lane Grp Cap (vph) 131 139 546 = 2582 312 2565

/s Ratio Perm

niform Delay, d1

Incremental Delay, d2

evel of Service

pproach LOS Cc C A ' A

HCM Average Control Delay 40 ~  HCM Level of Service _ - A

Length {s) Sum of lost time (s

)

Analysis Period (min) 15

Year 2016 AM Peak 8/26/2009 With Project Synchro 7 - Report
' Page 1




HCM Signal.ized Intersection Capacity Analysis _ R
35: Ukee (E) & Ka Uka Bivd 9/10/2009-

PN Y L O

Lane Configurations

Ideal Flow (vphply 1900

Lane t||. Factor

Flt Profected

Fit Permitted 0.76 0.77 046 1000 023 100

Pealhour factor, PHF - 100 100 100 100 100 100 100 100 1.00

RTOR Reduction (vph) 0 11 0 0 21 0 0 4 0 0 7 0

Permitted Phases: 4 8 2 6

Effective Green, g {s) 13.4 13.4 3%8 358 358 358

Iearance Time (s}

278 2234

Lane Grp Cap (vph) 313 3t 194 2236

v/s Ratio Perm o 0.04 c0.13

Uniform Delay, di 18.5 } 203 47 64 54 70

Incremental Delay, d2 0.3 - 24 01 02 04 03

Level of Service B C A A

Approach LOS B 7 C A A

HCM Average Controf Delay . HCM Levet of Service

Actuated Cycle Length (s) 59.2 Sum of lost time (s) 10.0

Analysis Pericd (min) ' 15

Year 2016 PM Peak 2/14/2005 With Project Synchro 7 - Report
' : Page 16




HCM Signalized intersection Capacity Analysis _ ' S
4: Waipio Uka & Ka Uka Blvd _. » _ ' - 9/10/2609:

Lane Configurations

Ideal Flow (vphp!} 1900 1900 1900  1500. 1800 2000 2000 2000 2000 2000 2000

Lane Ul Factor 1.00 | 1,00 100

Fit Protected

Flt Permitted
Peak-hour factor, PHF

(vph).

- RTOR Reduction

Permmitted Phases 4

 Effective Green g{s) 11.1 1.1 253 253 253 263
Clearance Time (s}
Lane Grp Cap {vph)

vfs Ratio Perm

Uniform Delay, d1 14.0
Incremental Delay, d2 02 11
Level of Service B B A A A A

Approach LOS B B A A

HCM Average Control Delay 7.9 ‘HCM Level of Service A

Actuated Cycle Length {s) ' 46.4 ' f lost fime (s)

Analysis Period {min) 15

Year 2016 AM Peak 8/26/2009 With Project ' Synchro 7 - Report
Page 1




HCM Signalized Intersection Capacity Analysis
4: Waipio Uka & Ka Uka Bivd _ | _ 9/10/2009

FE P T Y B T

Lane Corifigurations

Ideal Flow {vphpi) 1900 2000 2000 2000 2000
Lane Util, Factor

Fit Protected

Fit Permitted

ea-our factor, PHF

RTOR Reduction {vph)

Lane Grp Cap (vph) 360 356 174 2010 254 2028

vis Ratio Perm 0.11 c0.15 013 025

Uniform Delay, d1 16.2 16.8 63 75 73 84
Incremental Delay, d2 0.8 1.8 07 02 ' 13" 05
Level of Service B B A A A A

Approach LOS B B A A

HCM Average Control Delay 95 "HCM Level of Service A

Actuated Cycle Length (s) 53.2 Sum of lost fime (s) 10.0

nalsis Period (min)

Year 2016 PM Peak 2/14/2005 With Project : Synchro 7 - Report
Page 3




HCM Signalized Inters_‘edti’o_n‘ Capacity Analysis _
37: Ka Uka Bivd & Ukee (W) - _ : 9/10/2009

[N i T W BV S P

2000 2000 2000 2000 1900 1900 1900 1800 1900 1900

Permitted Phases
Effective Green, g {s}
Clearance Time (s)

Lane Gmp-Cap (vph)

ls Ratio Perm

mform Dely, di

ncremental Delay, d2

Level of Service _ - C B C B C B

Approach LOS B B C j B

HCM Average Control Delay 20.0 HCM Level of Service
: i e j
Actuated Cyele Length (s} 66.0 Sum of lost time (s) 20.0

Analysis Period {min) 15

Year 2016 AM Peak 8/26/2009 With Project Synchic 7 - Report.
: : Page 1




HCM Signalized Intersection Capacity Anialysis |
37: Ka Uka Blvd & Ukee (W) : o _ _ 9/10/2009

A ey NNt AL 4

Lane Configurations

1900 1900 1900

Ideal Flow {(vphpi)

Lane util. Factor

Flt Permitted

Peak-hour factor, PHF -

RTOR Reduction {vph) 0 9 0

Tuen Type ' 7 Prot Prot , Perm

Permitted Phases o 2 6

Effective Green, g (s} .

Clearance Time (s) 50 50 50 50

SBE

Lane Grp Cap {vph) 154 1261 a1 1503 308 T 460

i,

fs Ratio Perm - T e0.21 0.04

“Uniform Delay, d1 3.9 213 284 175 239 10.6

ncremental Delay, d2

Level of Service c C C B ) c B

Approach LOS C - o C : B

HCM Average Control Delay 234 HCM Lvel of Service C

Sum of lost time (s) : 15.0

Year 2016 PM Peak 2/14/2005 With Project | Synchro 7 - Report
' ' Page 17




HCM Slgnallzed %ntersect;on Capacity Analy3|s
-3: Ka Uka Blvd & Kam Hwy _ ' 9/10/2009

R N 2 T N A

Lane Configurations

Ideal Flow {vphpl)

Lane Util. Factor 100 08 100 09 0% 088 100 095 100 097 095 100

Fit Protected

Fit Permitied 09 100 100 095 096 1.00 0985 . 100 095 100

Peal-hour factor, PHF 100 100 100 100 100 100 100 100 100 100 100 100

" RTOR Reduction (vph)

Turn Type Split Free  Split ptrov Prot | Perm Prot Perm

Permitted Phases -

419 44 169 - 169 231 356 . 346

Effective Green, g (s)
Clearance Time (s)

aneGr Cap (vph) 80 160 1583 316 319 1590 108 814 364 1080 1716 746

!s Ratio Permi
nifon'n'DeIa di

ncremental Delay, d2

Level of Service b D A C C A C C C C B B

Approach LOS C - C C ' B

HCM Average Controf Delay ' 21.5 * HCM Level of Service

Actuated Cycle Length {s) 77.3 Sum of lost time (s)

na!ysis Period (min) 15

Year 2016 AM Peak 8/26/2009 With Project _ C Synchro 7 - Report
: - Page 1




HCM SignaliZed‘ Inter‘secfion Capacit.'y Analysis
3: Ka Uka Blvd & Kam Hwy : 9/10/2009

O N e T T BV S

Lane Configurations

Ideal Flow {(vphpl) 1900 1900 1900 2000 2000 2000 20000 2000 2000 2000 2000 - 2000

Lane Util. Factor
Fit Proteted

Flt Permitted

Peak-hour factor, PHF

RTCR Reduction (vph) 0 0 .0 0 0 243 0

Turn Type Split Split ' pteov

ermltted_Phases I Free _ ) e 2

Effective Green, g-(

Clearance Time (s)

Lane Grp Cap {vph) 106, 211 1583 453 461 1412 119 1134 508 628 1544 674

v/s Ratio Perm - ' 0.02 S ' 010 0.01

Uniform Delay, df 438 435 00 322 321 164 434 301 262 372 198 175

Incremental Delay, d2 1.6 0.5 0.0 31 29 02 14 2.2 0.4 2.0 0.2 0.0

Level of Service D b A D C B D cC ¢ D B B

Approach LOS N ¢ ¢ C ' C

HCM Average Control Dlay 27.3 HCM Level of Service C

Actuated Cycle Length (s) 97.2 Sum of lost time (8) 20.0

Analysis Period {min) 15

Year 2016 PM Peak 2/14/2005 With Project | Synchro 7 - Report
' Page 2




HCM Signalized Intersection Capacity Analysis - S ' .
19: Waipio Uka & Kam Hwy ' | 9/10/2009

A N £ N8 AN} 4

Lane Configurations

deal Flow {vphpl) 2000

ane Util. Factor

It Protected

It. Permitted

eak-hour factor, PHF

i

" RTOR Reduction (vph)

Year 2016 AM Peak 8/26/2009 With Project . - Synchro 7 - Report
_ . Page 1




HCM Slgnallzed lntersectlon Capamty Ana!y5|s o '
' 19 Walplo Uka & Kam Hwy _ _ _ _ 9/1 0/2009

R P

Lane Configurations

Ideal Flow (vphpl) 1900 1900 1900 2000 2000 2000 2000 20000 2000 2000 2000 2000

Lane Util. Factor

Fit Protected
FitPermited 095 100 100 095 100 .
Peak-hour factor, PHF

RTOR Reduction {vph)

Incremental Delay, d2 i5 39 00 37 01 19 22 13

levelofSevice€ D D A D G C B D ¢C B

pproach LOS ' B D C c

HCM Average Control Delay . HCM Level ice

Actuated Cycle Length (s) ‘ Sum of lost time (s)

Analysis Period (min)

Year 2016 PM Peak 2/14/2005 With Project : Synchro 7 - Report
. _ : Page 9




HCM Si'gna,lized- i’n.t_ersection Capacity Analysi'_s* S :
16: Lumiaina St & Kam Hwy ' 9/10/2009

N e T T B S A

Lane Configurations

Ideal Flow {vphpl). 2000 2000 2000 1900 1900 1900 ~ 2000 2000 2000 2000

Lane Util. Factor
Flpb, ped/bikes

Fit Protected. -

Peak-hour factor, PHF

{

Confl. Peds. (#/hr __39

RTOR Reduction {vph)

Protected Phases ) 4 4 - 8 o 5 2

Actuated Green, G (s)

Actuated ¢/C Ratio

Vehicle Extension (s

v/s Ratio Prot c0.15  0.44 0.04

vlc Ratio 070 069 006 032 048
Progression Factor 100 100 100 100 1.00 100 100 100 100

Delay (s) 404 398 01 393 409

Approach Delay (s) 33.9 403 21.9

CM Volume to Capacity ratio ) 0.63

nte’rsection Capacity Utilization 64.7% ICU Levs! of Service C

Critical Lane Group

Year 2016 AM Peak 8/26/2009 With Project : . - ' Synchro 7 - Report
: ' Page 1




HCM Signalized Intersection Capacity Analysis
16:; Lumiaina St & Kam Hwy ' ‘ 9/10/2009

N

Lane Configurations

2000

Ideal Flow (vphpl) 2000

tane Uil Factor

Fipb, ped/bikes
Fit Protected

Flt Permitted

e-hur factor, PHF

RTOR Reduction {vph) 0 0o o0 0 48 0 0 0 37

Confl. Peds. (#hr

Protected Phases 4 4 8 8 5 2 18

Actuated Green, G {s) 206 206 1049 64 64 149 538 538 4.1

Actuated g/C Ratio 020 020 100 006 0068 044 051 051 004 041

Vehicle Extension (s

v/s Ratio Prot c0.16 . 0.16 001 002 c0.08 ¢0.46 002 026
v/c Ratio 081 080 008 022 033 066 089 008 038 065 043
Progression Factor 100 100 100 100 100 100 100 100 100 100 1.00

Delay (s) 536 527 01 479 491 488 286 130 525 258 08

pproach Delay {s)

HCM Volume to Capacity ratio

Intersection Capacity Utilization 81.9% ICU Level of Service D

¢ Critical Lane Group

Year 2016 PM Peak 2/14/2005 With Project : ' Synchro 7 - Report
Page &




HCM Signalized Intersection Capacity Analysis
30: Lumiauau St & Kam Hwy = - _ : 9/10/2009

A ey ¢ AN b A4

Lane Configurations

Ideal Flow (vphpt) 1900 1900 1900 1900 1900 1900 2000 2000 2000 2000 2000 2000

Lane Util. Factor

Fit Protected 096 100 095 1.00 095 100 100 095 100 1.00

Fit Permitted

Lane Grp Cap (vph) 319 373 206, 404 149 1920 . 859 103 1829 818

vis Ratio Perm

Uniform Delay, d1 263 229 34 113 93 347 55 1041

Incremental Delay, d2 08 40 29 00 07 01 00

: v | of Service ' C C C C C B A C B B

Approach LOS C C B 8

HCM Average Control Delay 18 HCM Level of Service

Actuated Cycle Length (s) 77.6 Sum of lost time (s) - 15.0

Analysis Period (min 15

Year 2016 AM Peak 8/26/2009 With Project : Synchro 7 - Report
_ Page 1




HCM Signalized iinterséCtion Cap_aci_ty Analysis
30: Lumiauau St & Kam Hwy 9/10/2009

N T B

Lane Configurations

ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2000 2000 2000 2000 2000 2000

L.ane Util. Factor 100 100 100  1.00 100 0985 1.00 1.00 095 1.00

FltProtscted =~ - 096 100 095 1.00 095 100 1.00 1000 1.00

Flt Permitted

Peak-hour factor, PHF 100 100 100 1.00 100 100 100 100 1.00

RTOR Reduction (vph) 0 0 63 6 .9 0 0. 0 52 L
Prm T erm Perm : Prot - Perm Prot - Pem

Permitted Phases

Effective Green, g (s) 8.1

Clearance Time (s) 50 50 50 50 50 50 50 50 50 50

Lane Grp Cap (vph) 125 140 122 151 283 2603 1165 92 2220 904

v/s Ratio Perm 0.02 000 c0.05 0.07 0.01

Uniform Delay, d1 388 382 399 383 36.0 8.8 45 47 106 75

ncremental Delay, d2

evei of Service D D b D D . B A D B A

Approach LOS D D B B

HCM Level of Service

Actuated Cycle Length Sum of lost time (s)

(8)

Analysis Period {min) 15

Year 2016 PM Peak 2/14/2005 With Project ‘ ) Synchro 7 - Report
Page 14




HCM Slgnahzed Intersection Capacity Analysis
52 Wazpahu St & Kam Hwy _ 9/10/2009 _

sn s 1t 44

L-ane Configurations

deal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Lane Util Factor 100 100 100 095 095 1.00

Flt Protected 095 100 095 100 1.00 1.00

Fit Permitted 09 100 095 100 100 1.00

Peak-hour factor, PHF 100 1000 100 100 100 1.00

" RTOR Reduction (vph) 0 49 - ' 0 38

um Type T pm+ov Prot S Perm

Permiitted Phases _ 4 5

Effective Green, g (s) 121 380 259 883 574 574

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Lane Grp Cap (vph) 204 437 2979 1937 - 867

v/s Ratio Perm - 0.14 0.03

Uniform Delay, dt 468 340 349 27 237 134

ncrmental Delay, d2

Level of Service C b D A C B

pproach LOS

HCM Average Control Delay HCM Level of Service C

Actuated Cycle Length (s) 1104 Sum of lost time (s)

Analysis Period (min) 15

Year 2016 AM Peak 8/26/2009 With Project : Synchro 7 - Report
Page 1




HCM Signalized Intersection Capacity Ahalysis
52: Waipahu St & Kam Hwy ' _ 9/10/2009

N

Ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

Flt Protected
Fit Permitted

Peak-hour factor, PHF : : © 1.00

Clearance Time

(s)

Lane Grp Cap (vph) 367 786 413 2597 1576 705

v/s Ratio Perm ' - - 0.14

Uniform Delay, d1 354 209 341 96 220 185

Incremental Delay, d2 57. 09 5.5 16
Level of Service D C D B C B

Approach LOS c B C

HCM Average Control Delay 19.2 HCM Leve! of Service

Actuated Cycle Length {s) 948  Sumoflosttime {s} , 10.0

Analysis Period {min 15

Year 2016 PM Peak 2/14/2005 With Project ' ' ' ' Synchro 7 - Report
Page 20 -




HCS+: Rampé and Ramp TJunctions Releage 5.4

Diverge Analysis

Freeway/Dir of Travel:

Junction:

Jurisdiction:
Analysis Year:

Description:

Phone:
E-mail:

CAnalyst: JwW
Agency/Co.:
Date performed: 9/11/09
Analysis time pericd: AM Peak

Fax:

H-2 Fwy NB Off-Ramp

H-2 Fwy/Ka Uka Blvd

Year 2016 With Project

'15/15/15

Freeway Data

Tvpe of analysis Diverge

Number cof lanes in freeway 5

Free-flow speed on freeway 65.0 mph

Volume on freeway © 3778 vph
Off Ramp Data

Side of freeway Right

Number of lanes in ramp 2

Free-Flow speed on ramp 35.0 mph

Volume on ramp 922 vph

Length of first accel/decel lane 800 ft

Length of second accel/decel lane 800 ft

Does adjacent ramp exist?
Volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Junction Components

Volume, V
Peak-hour

Peak  15-min volume,

{vph)

factor, PHF

Trucks and buses
Recreational vehicles
Terrain type:

vl5

Adjacent Ramp

Conversion to pc/h

Data (i1f one exists)

Yes

375
Downstr
On

1300

eam

vph

£t

Under Base Conditions

Freeway

3778
6.90
1049

2

G
Rolling

Ramp

922
0.90
256

2

0
Level

Adjacent

Ramp

375 vph
0.90

104 v

2 %

0 %
Level




et Tl it s

Grade 0.00 % 0.00 % 0.00 %

Length 0.00 mi 0.00 mi 0.00 mi
Trucks and buses PCE, ET 1.5*% 1.5 1.5
Recreational wvehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.990 0.990 0.990
Driver population factor, fP ©1.00 1.00 1.00
Flow rate, vp . : 4240 1035 ©4z21 pcph

Estimation of V12 Diverge Areas

L = {Equation 25-8 or 25-9)
EQ .

P = 0.260 Using Equation O

FD o

v =v + (v-v y P = 71758 pc/h
i2 R F R FD

Capacity Checks

Actual Maximum LOS F?
v =V 3816 9400 No
Fi F )
v =V -V 2781 9400 No
FO F R _
v 1035 3800 No
R .
v v 1029 pc/h (Equation 25-15 or 25-16)
3 or avia ' .
Is v v > 2700 pa/h? No
3 or avi4 i
Is v v > 1.5 v /2 No
3 or av3d 12
If ves, v = 1758 {Equation 25-18)
124
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
v 1758 4400 No
iz : ‘
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v - 0.009 L = -2.2 pe/mi/ln

R 12 D
Level of service for ramp-freeway junction areas of influence A

Speed Estimation

Intermediate speed variable, D = 0.521
- S
Space mean speed in ramp influence area, S = 53.0 mph
: R
Space mean speed in outer lanes, s =71.2 mph
0

Space mean speed for all vehicles, S = 61.5 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Phone:

FE-mail:

Analyst: - . JW
Agency/Co. :

Date performed: 9/11/09
Analysis time period: PM Peak

Freeway/Dir of Travel:

Diverge Analysis

Fax:

H-2 Fwy NB Off-Ramp

Junction: H-2 Fwy/Ka Uka Blvd

Jurisdiction:

Analysis Year: Year 2016 With Project
" Description: 15/15/15

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
Volume on freeway

Side of freeway

" Number of lanes in ramp
Free-Flow speed on ramp

Volume on ramp

Length of first accel/decel lane
Length of second acecel/decel lane

Adjacent Ramp

Does adjacent ramp exist?
Volume on adjacent ramp
Pogition of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Conversion to pc/h

Junction Components

Volume, V (vph)
Peak~hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Freeway Data

Off Ramp Data

Diverge

5

£5.0 "mph
7350 vph
Right

2

35.0 mph
2718 vph
800 ft
800 ft

Data (if one exists)

Yes
621

Downstream

Oon
1300

vph

ft

Under Base Conditions

Freeway

7350
0.30

2 2
0 0
Rolling

Ramp
2718

0.30
2042 755

Level

Adjacent

Ramp

621 vph
0.30

173 A

2

0
Level

ae of




Grade - 0.00 % 0.00 %  0.00

%
Length 0.00 mi 0.00 mi 0.00: mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, f£HV o 0.971 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 8412 3050 697 . pcph
Estimation of V12 Diverge Areas_
L = {(Equation 25-8 or 25-%)
EQ
P = 0.260 Using Equation O
FD
v =v + (v-v )P = 4007 pc/h
12 R F .R EFD
Capacity Checks
: Actual Maximum LOS F?
v o=V ' 6730 9400 No
Fi B '
v =V -V 3680 9400 No
FO F R .
v 3050 3800 No
R -
v v 1361 pec/h {Equation 25-15 or 25-16)
3 or avid
Is v v > 2700 pc/h? No
3 or av3i4 ’
Is v v > 1.5v [2 No
3 or av34 12
If ves, v = 4007 (Equation 25-18)
12a '
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
v 4007 4400 No
12 _
Level of Service Determination (if not F)
Density, D =4.252 + 0.0086 v -~ 0.0085 L = 17.1- pc/mi/in

R 12 D
Level of service for ramp-freeway junction areas of influence B

Speed Estimation

Intermediate speed variable, D = 0,702
, S
Space mean speed in. ramp influence area, 5 = 48.8 mph
‘ 'R
Space mean speed in outer lanes, 5 = 69.9 mph
o

Space mean speed for all wehicles, 53 = 55.6 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Phone: : Fax:
E-mail:

Merge Analysis

Analyst: JW

Agency/Co.:

Date performed: - 9/11/09

Analysis time period: AM Peak

Freeway/Dir of Travel: H-2 Fwy NB On Ramp Loop (EB
Junction: - H-2 Fwy/Ka Uka Blvd
Jurisdiction: -

Analysis Year: Year 2016 With Project

Description: 15/15/15

Freeway Data

)

Type of analysis Merge

Number of lanes in freeway 4

Free-flow speed on freeway 65.0 mph

Volume on freeway 2267 vph
On Ramp Data

Side of freeway . Right

Number ¢f lanes in ramp 1

Free-flow speed on ramp _ 35.0 mph

Volume on ramp 375 vph

Length of first accel/decel lane 1500 ft

Length of second accel/decel lane ft

Adjacent Ramp Data {if one exists)

Does adjacent ramp exist? B Yes

Volume on adjacent Ramp - 1511 vph

Position of adjacent Ramp Upstream

Tyvpe of adjacent Ramp Off

Distance to adjacent Ramp 1300 ft

Junction Components Freeway
Volume, V {vph) 2267
Peak-hour factor, PHF 0.90
Peak 15-min volume, w15 ’ . 630
Trucks and buses . 2
Recreational vehicles 0

Terrain type: _ : Rolling

Conversion to pc/h Under Base Conditions

Ramp

375
0.90
104

2

0
Level

Adjacent

Ramp

1511 vph
0.90
420

2

0
Level

o op <




Grade % %

[

Length ' mi mi mi
Trucks and buses PCE, ET 2.5 1.5 1.5 :
Recreéational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehiele adjustment, fHV 0.971 0.9390 0.9%0
Briver population factor, fP 1.00 1.00 1.00
Flow rate, vp 2594 421 1696 pcph

Estimation of V12 Merge Areas
L = {(Eguation 25-2 or 25-3)
EQ :
P = 0.165 Using Equation 4
FM
v =v (P ) = 428 pc/h
12 F FM
Capacity Checks
"Actual Maximum LOS F?
v 3015 9400 No
FO
v v 1083 pc/h {Equation 25-4 or 25-5)
3 or av34d ‘
Is v v > 2700 pc/h? No
. 3 or av3i4d
Is AT2 v > 1.5 v [2 Yes
3 or avi4 12
If ves, v = 1037 (Egquation 25-8)
124 .
Flow Entering Merge Influence Area
Actual Max Desirable Violation?

v 1037 4600 No

12a
Level of Service Determination (if not F)
pc/mi/in

Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 7.2
: R R 12 A :
Level of service for ramp-freeway junction areas of influence A

‘Speed Estimation

Intermediate speed variable, ' M = 0.233
5

Space mean speed in ramp influence area, S = 59.6 mph
R

Space mean speed in outer lanes, s = 64.0 mph
0

Space mean speed for all wvehicles, S = 61.8 mph




HCS+: Ramps and Ramp Juﬁctions Release 5.4

Phone: ' Fax:
E-mail:

Merge Analysis_

Analyst: JW

Agency/Co. : ’

Date performed: 9/11/09

Analysis time period: PM Peak .
Freeway/Dir of Travel: H-2 Fwy NB On Ramp Loop (EB)
Junctions: H-2 Fwy/Ka Uka Blvd
Jurisdiction:

Analysis Year: Year 2016 With Project

Description: 15/15/15

Freeway Data -

Type of analysis Merge

Number of lanes in freeway 4

Free-flow speed on freeway 65.0 mph
Volume on freeway 3356 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph

Volume on ramp o 621 vph

Length of first accel/decel lane 1500 ft

Length of second accel/decel lane . ’ ft
Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? o Yes

Volume on adjacent Ramp - . 3994 vph

Position of adjacent Ramp Upstream

Type of adjacent Ramp Off

Distance to adjacent Ramp _ 1300 ft

Conversion to pc/h Under Base Conditions

Junction Coxponents Freeway Ramp " Adjacent
Ramp

Volume, V (wvph) 3356 621 3994 vph

Peak~hour facteor, PHF 0.90 0.90 0.90

Peak 15-min volume, v15 932 173 1109 v

Trucks and buses 2 2 2 %

Recreational wvehicles 0 0 0 %

Terrain type: Rolling Level Level



Grade

% % %
‘Length mi mi mi
Trucks and buses PCE, ET. 2.5 1.5 1.5
Recreational vehiclé PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.990 0.990
Driver population factor, fP 1.00 . 1.00 1.00
Flow rate, vp 3841 697 4482 pcph
_Estimation of V12 Merge Areas
L = {Equation 25-2 or 25-3)
EQ . ) .
P = 0.131 Using Eguation 4
FM
v =v_ (P ) = 502 pc/h
12 F FM '
Capacity Checks
Actual Maximum LOS F?
v 4538 9400 No
FO
v v 1669 pc/h (Equation 25-4 or 25-5)
3 or av3d )
Is v v > 2700 pc/h? No
3 or av3d
Is v v » 1.5 v /2 Yes
3 or av3id 12 )
If ves, v = 1536 {Egquation 25-8)
12A '
__Flow Entering Merge TInfluence Area
Actual Max Desirable Viclation?
v 1536 4600 : No
124
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L- = 13.2 pc/mi/1n
R ‘ R 12 A -
Laevel of service for ramp-freeway junction areas of influence B

Speed Estimation

Intermediate speed variable, M = 0.252
i 3
Space mean speed in ramp influence area, & = 59.2 mph
R
Space mean speed in outer lanes, : S = 62.7 mph
: 0
Space mean speed for all wvehicles, S = 60.9 mph
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HCS+: Ramps and Ramp Junctions Release 5.4

Phone : Fax:
E-mail-:

Merge RAnalysis

:

Analyst: JW
Agency/Co.: : )
Date performed: 9/11/09

Analysis time period: AM Peak
Freeway/Dir of Travel: H-2 Fwy NB On Ramp (WB}

Junction: H~2 Fwy/Ka Uka Blvd
Jurisdiction:
Analysis Year: Year 2016 With Project

Description: 15/15/15

Freeway Data

Type of analysis Merge

Number of lanes in freeway 4

Free-flow speed on freeway 65.0 mph
Volume on freeway 2642 vph

On Ramp Data

Side of freeway ) Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph
Volume on ramp : ' 194 vph
Length of first accel/decel lane 700 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? ’ Yes

Volume on adjacent Ramp -7 375 vph
Position of adjacent Ramp Upstream

Type of adjacent Ramp on

Distance to adjacent Ramp 1700 'ft

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp Adjacent

‘ Ramp
Volume, V {vph) 2642 194 375 vph
Peak-hour factor, PHF 0.90 0.90 0.90
Peak 15-min wvolume, v15 734 54 104 v
Trucks and buses . 2 2 . 2 %
Recreational vehicles 0 0 0 %

Terrain type: Rolling Level Level



Grade ' % % S

Length . mi mi mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational wvehicle PCE, ER 2.0 1.2 1.2
‘Heavy vehicle adjustment, fHV 0.971 0.990 0.990
Driver population factor, fP . 1.00 1.00 1.00
Flow rate, vp : - 3024 218 421 pcph

_Estimaktion of V12 Merge Areas

L = {EBquation 25-2 or 25-3)
EQ : '

P = 0.191 Using Eguation 4
M -

v =wv (P ) = 0576 pc/h

Capacity Checks

Actual Maximuam LOS F?
v . 3242 9400 No
FO
v v 1224 pe/h (Equation 25-4 or 25-5})
3 or av3id
Is Y v > 2700 pc/h? No
3 or avid
Is v v > 1.5 v /2 Yes
3 or av3i4 12
If ves, v = 1209 : (Equation 25-8)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
v 1209 4600 No
12Aa
Level of Service Determination {if not F)

Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 12.1 pc/mi/1n
R R 12 A
Level of service for ramp-freeway junction areas of influence B

Speed Estimation

Intermediate speed variable, M = 0.288

Space mean speed in ramp influence area, SS = 58.4 mph
R

Space mean speed in outer lanes, S = 63.5  mph
0

Space mean speed for all vehicles, ) 5 = 61.2. mph




HCS+: Ramps and Ramp Junctions Release 5.4

Analysis Year:
Description: 15/15

Phone: Fax:
E-mail:

Merge Analysis.
Analyst: JW
Agency/Co.:
Date performed: 9/11/09
Analysis time period: PM Peak .
'Freeway/Dir of Travel: H-2 Fwy NB On Ramp (WB)
Junction: H-2 Fwy/Ka Uka Blwvd
Jurisdiction:

Year 2016 With Project
/15

Freeway Data

Junction Components Freeway
Volume, V (vph)- 3977
Peak-hour factor. PHF 0.90
Peak 15-min volume, v15 1105
Trucks and buses ‘ 2
Recreational vehicles ' 0

Terrain type:

Rolling

Conversion to pc/h Under Base Conditions
' Ramp

- 444

0.90
123

2

0
Level

‘Type of analysis Merge

Number of lanes in freeway 4

Free-flow speed on freeway 65.0 mph

Volume on freeway : 3977 vph
On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp - 35.0 mph

Volume on ramp ' 444 vph

Length of first accel/decel lane 700 ft

Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)_

Does adjacent ramp exist? R ’ Yes

Volume on adjacent Ramp -7 621 vph

Position of adjacent Ramp Upstream

Tvpe of adjacent Ramp On

Distance to adjacent Ramp 1700 ft

Adjacent
Ramp

621

0.90

173

2

0

Level

vph

of




Grade % % %
Length mi mi mi
Trucks and buses PCE, ET 2.5 ' 1.5 1.5
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.990 0.990¢
. Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 4551 498 697 peph
Estimation of V12 Merge Areas
L= (Equation 25-2 or 25-3})
EQ
P = 0.156 Using Equation 4
FM ’
v =wv (P ) = 708 pc/h
12 F M
Capacity . Checks
Actual Maximum LOS F?
v 5049 94040 No
FO
v v 1921 pc/h (Equation 25-4 or 25-5})
3 or avi4 -
Is v v > 2700 pc/h? No
3 or av34d ‘
Is v AY > 1.5 v [2 Yes
3 or av34 12
If yes, v = 1820 {Equation 25-8)
12a
Flow Entering Mexge Influence Area
Actual Max Desirable Viglation?
v 1820 4600 No
12A . )
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 18.9 pc/mi/lIn
R R - 12 A ’
Level of gservice for ramp-freeway junction areas of influence B

Speed Estimation

Intermediate speed variable, M = 0.312

Space mean speed in ramp influence area, SS = 57;8 mph
Space mean speed in outer lanes, SR = 61.9 mph
Space mean speed for all wvehicles, S0 :_60-0 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Phone: Fax:
E-mail:

Diverge Analysis
Analyst: JW
Agency/Co. : .
Date performed: 9/11/09
Analysis time period: AM Peak

Freeway/Dir of Travel-:
Junction:
Jurisdiction:

Analysis Year:
Description: 15/15/15

H-2 Fwy SB Off-Ramp
H-2 Fwy/Ka Uka Blvd

Year 2016 With Project

- Freeway Data

Type of analysis Diverge

Number of lanes in freeway 4

Free-flow speed on freeway - 65.0 mph

Volume on freeway 4037 vph
Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 35.0 mph

Volume oin ramp 501 vph

Length of first accel/decel lane 150 ft

Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does édjacent ramp exist? " Yes

Volume on adjacent ramp 1274 vph

Position of adjacent ramp Downstream

Type of adjacent ramp On

Distance to adjacent ramp 1500 ft

Junction Components

Volume, V {vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Conversion to pc/h

Freeway

4037
0.90
1121

2

0
Rolling

Ramp

501
0.90
139

2

0
Level

Under Base Conditions

Adjacent
Ramp

1274 " vph

0.90
3154

2

0
Level

o dP <




Grade : - o 0.00 % 0.00 % 0_00:

Length L _ 0.00 mi 0.00 mi 0.00 mi
Trucks and buses PCE, ET © 2.5 1.5 1.5
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.990 0..990
Driver population factor, fP 1.00 1..00 1.00
Flow rate, vp 4620 562 1430 - - pcph

Estimation of V12 Diverge Areas
L = (Egquation 25-8 or 25-9)
EQ
P = 0.436 Using FEquation 8
FD -
v =v + {v-v)PF = 2331 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
v =V 4620 9400 No
Fi F ,
v =V -V - 4058 ‘9400 No
FO P R :
v 562 2000 No
R :
v W 1144 pc/h (Equation 25-15 or 25-16})
3 or av34 }
is v v o > 2700 pc/h? No
3 or av3id ) '
Is v v > 1.5 v /2 No
3 or avi4 iz
If yes, v = 2331 (Equation 25-18)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violatien?
v . 2331 4400 . NG
12 :
Level of Service Determination (if not F)
Density, D=4.252 + 0.0086 v - 0.009 L = 22.9 pc/mi/ln

. R 12 D
Level of service for ramp-freeway junction areas of influence C

Speed Estimation

Intermediate speed variable, | 7 D = 0.479

Space mean speed in rémp influence area. SS = 54_0 mph
' R

Space mean speed in outer lanes, s = 70.7 mph

Space mean speed for all vehicles, S0 = 61.2 mph




HCS+: Ramps and Ramp Junctions Release 5.4
Phone: Fax:
E-mail:
Diverge Analysis
Analysk: JW
Agency/Co. :
Date performed: 9/11/09
Analysis time period: PM Peak
Freeway/Dir of Travel: H-2 Fwy SB Off-Ramp
Junction: H-2 Fwy/Ka Uka Blvd
Jurisdiction: : ]
Analysis Year: Year 2016 With Project
Description: 15/15/15
Freeway Data
Type of analysis Diverge
Number of lanes in freeway 4
Free-flow speed on freeway 65.0 mph
Volume on freeway 3191 vph
Off Ramp Data
Side of freeway Right
Number of lanes in ramp 1
Free-Flow speed on ramp 35.0 “mph
Volume on ramp 792 vph
Length of first accel/decel lane 150 ft
Length of second accel/decel lane ft
Adjacent Ramp Data (if one exists)
Does adjacent ramp exist? Yes
Volume on adjacent ramp 1470 vph
Position of adjacent ramp Downstream
T™vpe of adjacent ramp On
Distance to adjacent ramp 1900 ft
Conversion to pe/h Under Base Conditions
Junction Components Freeway Ramp Adjacent
: Ramp
Volume, V {vph) 3191 792 1470 vph
Peak-hour factor, PHF 0.50 0.90 0.90
Peak 15-min volume, v15 886 220 408 v
Trucks and buses 2 2 2 %
Recreational vehicles 0 0 0 %
Terrain type: Rolling Level TLevel




Grade .00 % 0.00 % 0.00 %
Length 0.00 mi 0.00 mi G.00 mi
Trucks and buses PCE, ET 2.5 1.5 1.5 :
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy wvehicle adjustment, fHV 0.971 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 3652 889 1650 pcph
Estimation of V12 Diverge Areas
L = {BEquationn 25-8 or 25-9)
EQ .
P = 0.436 Using BEguation 8
FD :
v =v + {v-wv} P = 2094 pc/h
12 R F R FD
- Capacity Checks
Actual Maximum LOS F?
v =V 3652 9400 No
Fi F
v =V - v 2763 9400 No
FO F R I
v 889 2000 No
R
v v 779 pc/h {Equation 25-15 or 25-16)
3 or av3i4
Is v v > 2700 pc/h? No
3 or av34
Is v v > 1.5 v /2 No
3 or av3i4 12
If ves, v = 2094 (Equation 25-18)
1224
Flow Entering Diverge Influence Area -
Actual Max Desirable Violation?
v 2094 4400 No
12 | |
Level of Service Determination (if not F)
Density, D=4.252 + 0.0086 v - 0.009 L = 20.9 pc/mi/ln
R - 12 D

Level of service for ramp-freeway junction areas of influence C

Speed Estimation

Intermediate speed variable, D = 0.508
Space mean speed in.ramp influence area, SS = 53.3
Space mean speed in outer lanes, SR = 71.3
Space mean speed for all wvehicles, SO = 59.7

mph
mph

mph




HCS+:1Ramps'and’Ramp Junctions Release 5.4

Phone: ' . Fax:
E-mail:

Merge Analysis

Analyst: JW

Agency/Co.: )

Date performed: ' 9/11/09

Analysis time period: - AM Peak

Freeway/Dir of Travel: H-2 Fwy SB On Ramp Loop {WB)
Junction: H-2 PFwy/Ka Uka Blwvd
Jurisdiction:

Analysis Year: Year 2016 With Project

Description: 15/15/15%

Freéway Data

Type of analysis o ' Merge

Number of lanes in freeway 4

Free~flow speed on freeway 65.0 mph

Volume on freeway 3536 vph
On Ramp Data

Side of freeway ’ Right

Number of lanes in ramp 1

Free-flow speed on ramp ) 35.0 mph

Volume on ramp : 1274 vph

Length of first accel/decel lane 650 ft

Length of second accel/decel lane ft

Does adjacent ramp exist? ’ Yes
Volume on adjacent Ramp = 501
Position of adjacent Ramp Upstream
Type of adjacent Ramp ' . Of f
Distance to adjacent Ramp ' 1900

Junction Components ' Freeway Ramp
Volume, V {vph) 3536 1274
Peak-hour factor, PHF 0.90 0.90
Peak 15-min volume, v15 ag2 354
Trucks and bhuses . : 2 2
Recreational vehicles 0 0

Terrain type: Rolling. Level

Adjacent Ramp Data (if one exists)

Conversion to pc/h Under Base Conditions

vph

ft

Adjacent

Ramp

501 vph

0.90

139

2

0
Level

®° 0 <




R : R 12 A
Level of service for ramp-freeway junction areas of influence C

Grade % % %
Length ‘ mi mi mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational. vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, £HV 0.971 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 4047 1430 562 pcph
Estimation of V12 Merge Areas.
L = {Ecuation 25-2 or 25-3)
EQ _
P = 0.039 Using Eguation 4 -
FM
v =vwv (P ) = 158 pe/h
12 F FM :
Capacity Checks
Actual Maximum LOS F?
v 5477 9400 No
FO
AT v 1944 pc/h (Equation 25-4 or 25-5}
3 or av34d
Iis v v > 2700 pc/h? No
3 or av3i4d
is v A > 1.5 v /2 Yes
3 or av3i4 12
if ves, v = 1618 {Equation 25-8)
“12A
Flow Entering Merge Influence Area
7 Actual - Max Desirable Violation?
v 1618 4600 ' No
12a
Level of Service .Determination {(if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 24.5 pc/mi/1n

Speed Estimation

Intermediate speed wvariable, M = 0.358
5

Space mean speed in ramp influence area, S = 56.8 mph
R

Space mean speed in cuter lanes, S = 62.4 mph
0

Space mean speed for all vehicles,

w
]

59.2 mph




HCS+: Ramps and Ramp Junctions Release 5.4
Phone: Fax:
E-mail-: .
Merge Analysis
Analyst: JW
Agency/Co.:
Date performed: 9/11/09
Analysis time period: FM Peak
Freeway/Dir of Travel: H-2 Fwy SB On Ramp Loop (WB)
Junction: H-2 Fwy/Ka Uka Blvd
Jurisdiction: ' -
Analysis Year: 7 Year 2016 With Proiect
Degcription: 15/15/15
Freeway Data
Type of analysis Merge
Number of lanes in freeway 4
Free-flow speed on freeway 65.0 mph
Volume on freeway 2399 vph
On Ramp Data
Side of freeway Right
Number of lanes in ramp 1
Free-flow speed on ramp 35.0 mph
Volume on ramp 1470 vph
Length of first accel/decel lane 650 ft
Length of second accel/decel lane ft
Adjacent Ramp Data (if one exists)
Does adjacent ramp exist? Yes
Volume on adjacent Ramp 792 vph
Position of adjacent Ramp Upstream
Type of adjacent Ramp Off
. Distance to adjacent Ramp 1900 ft
Conversion to pc/H Under Base Conditions
Junction Components Freeway Ramp Adjacent
Ramp
Volume, V (vph) 2399 1470 792 vph
Peak-hour factor, PHF 0.90 0.90 0.90
Peak 15-min volume, v15 666 408 220 v
Trucks and buses 2 2 2 %
Recreational wvehicles 0 0 0 %
Terrain type: Rolling Level Level




Grade.' . % % .

%
Length mi . mi mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational wvehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.990 0.980
Driver population factor, £P 1.00 1.00 1.00 _
Flow rate, vp 2746 1650 889 pcph
Estimatioﬁ of V12 Merge Areas
L = A{Equation 25-2 or 23-3)
EQ - :
P = 0.012 Using Equation 4
FM )
v =v (P ) = 32 pc/h
12 F FM
Capacity Checks
Actual © Maximum L.OS F?
v 4396 9400 No
FO ’
v v : 1357 pe/h {Equation 25-4 or 25-5)
3 or av34
Is v v > 2700 pc/h? No
3 or av34d _
Is v v > 1.5 v /2 Yes
3 or avid 12
If ves, v = 1098 {Equation 25-8)
125
Flow Entering Merge -Influence Area
Actual Max Desirabkle Violation?
v : 1098 4600 | No
12a '
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v. + 0.0078 v - 0.00627 L = 22.1 pc/mi/1n
R R 12 A :
Level of service for ramp-freeway junction areas. of influence C

Speed Estimation

Intermediate speed variable, M = 0.336
Space mean. speed in ramp influence area, SS = 57.3 mph
. R
Space mean speed in outer lanes, ' S = 63.8 mph
' 0
Space mean speed for all vehicles, S = 59.6 mph




HCS+: Rémps and Ramp Junctions Release 5.4

Phone: ) Fax:
E-mail:

.

Merge Analysis

Analvyst: o JW

Agency/Co.:

Date performed: ' 9/11/09

Analysis time period: AM. Peak

Freeway/Dir of Travel: H-2 Fwy SB On Ramp {(EB)
Junction: H-2 Fwy/Ka Uka Blvd
Jurisdiction:

Analysis Year: Year 2016 With Project

Description: 15/15/15

Freeway Data

Type of analysis Merge

Number of lanes in freeway 5

Free-flow speed on freeway -65.0 mph
Volume on freeway 4810 vph -

On Ramp Data

-8ide of freeway Right

Number of lanes in ramp 1

Free-flow Speed on ramp 35.0 mph
Volume on ramp 1467 vph
Length of first accel/decel lane 820 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? _ Yes

Volume on adjacent Ramp 71274 vph
Position of adjacent Ramp Upstream

Type of adjacent Ramp on

Distance to adjacent Ramp 1600 ft

‘Conversion to pc/h Under Base Conditions

Junction Components . Freeway Ramp Adjacent

Ramp
Volume, V {vph}’ 4810 - . 1467 1274 vph
Peak-hour factor, PHF 0.90 0.90 0.90
Peak 15-min volume, v1l5 1336 408 354 v
Trucks and buses ‘ 2 2 2 %
Recreational vehicles 0 0 ) 0 %

Terrain type: Rolling Level Level



Grade % % %
Length mi mi mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational wvehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV - 0.971 0.990. 0.9%0
Driver population factor, fP 1.00 1.00 1.00
Flow rate, wvp 5505 1646 1430 pcph
Estimation of Vi2 Merge Areas
L = (Equation 25-2 or 25-3)
EQ
P = 0.012 Using BEquation 4
FM
v =v (P ) = 50 pc/h

12 F FM

Capacity Checks

Actual Maximum LOS F?
v 5830 - 9400 No
FO | : ‘
v v 2067 pc/h (Equation 25-4 or 25-5}
3 or avi4
Is v v > 2700 pc/h? No
3 or av34 ' :
Is v v > 1.5 v [f2 Yes
3 or av3id 12
If ves, v = 1673 (Egquation 25-8)
12a
Flow Entering Merge Influence Area
) Actual Max Desirable Violation?
v 1673 4600 No
12A .
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 25.5 pe/mi/1n
R ’ R 12 . A

Level of service for ramp-freeway junction areas of influence C

Speed Estimagion

Intermediate speed variable, ' M = 0.371
: s
Space mean speed . in ramp influence area, S = 56.5 mph
’ - R
Space mean speed in outer lanes, S = 62.3 mph
0

Space mean speed for all vehicles, 8 = 58.8 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Merge Analysis

Phone:

E~mail:

Analvyst: JW
Agency/Co.: .
Date performed: 9/11/09
Analysig time period: PM Peak

Freeway/Dir of Travel:

Junction:

Jurisdiction:
Analysis Year:

Description:

15/15/15

Fax:

H-2 Fwy SB On Ramp (EB)

H-2 Fwy/Ka Uka Blvd

Year 2016 With Project

Type of analysis

Number Qf
Free-flow
Volume on

lanas in
speed on
freeway

freeway
freeway

Freeway Data

Side of freeway

Number of
Free-flow
Volume on
Length of
Length of

lanes in
speed on
ramp

first accel/decel lane
second accel/decel lane

ramp
ramp

Does-adjacent ramp exist?
Volume on adjacent Ramp
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Juniction - Components

Volume, V
Peak-~hour

Peak 15-min volume,

{(vph)
factor,

Trucks and buses
Recreational vehicles
Terrain type:

PHF

vlih

Adjacent Ramp Data

Conversion to pc/h

Merge

5

65.0 mph

3869 vph
On Ramp Data

Right

1

5.0 mph

1404 vph

820 ft

ft

{(if one exists)

Yes

1470 vph

Upstream

On

1600 ft

Freeway

3869
0.80
1075

2
0
Rolling

Under Base Conditions

Ramp

1404
0.90
390

2

0
Level

Adjacent

Ramp

1470 vph
0.90 o
408 v

2 : %

0 %
Level




Grade ' ' : 2 %

g

R R 12 P\
Level of service for ramp-freeway junction areas of influence C

Length _ ‘mi mi mi
Trucks and buses PCE, ET . 2.5 1.5 1.5
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, [HV 0.971 0.950 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 4428 1576 1650 pcph

Estimation of V12 Merge Areas
L = (Equation 25-2 or 25-3)
EQ
P = 0.021 Using Equation 4
FM
v =v (P )} = 72 pc/h
12 F ™
Capacity Checks
Actual Maximum LOS F?
v : 5030 9400 No
FO _
v v 1691 pc/h {Equation 25-4 or 25-95)
3 or av3i4 :
is v v > 2700 pc/h? No
3 or av3d
Is v v > 1.5 v /2 . Yes
3 or av34d 12
If ves, v = 1381 (Equation 25-8}
123
Flow Entering Merge Influence Area
Actual Max Desirable Viclation?

v 1381 4600 No

i2a
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 22.7 pc/mi/1n.

Speed Estimation

Intermediate speed variable, M

= 0.339
S .
Space mean speed in ramp influence area, 5 = 57.2 mph
"R
Space mean speed in ocuter lanes, 5 = 63.1 mph
- 0
Space mean speed for all vehicles, 5§ = 59.5 mph




HCS+: Basic Freeway Segments Release 5.4

Phone: Fax:
B-mail:

Operational Analysis
Analyst: JW-
Agency or Company: - ‘
Date Performed: 9/11/09
Analysis Time Period: AM Peak
Freeway/Direction: H-2 Fwy NB
From/To:
Jurisdiction:

Analysis Year: Year 2016 With Project
Description: South of Ka Uka Blvd - 15/15/15

Flow Inputs and Adjustments

Volume, V 3778 veh/h
" Peak-hour factor,; PHF 0.90
Peak 15-min volume, v15 1049 v
Trucks and buses _ 2 %
Recreational wvehicles 0 %
Terrain type: Rolling

Grade 0.00 %

Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.971
Driver population factor, fp 1.00
Flow rate, wvp 865 pc/h/1ln

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N ‘ ' 5
Free-flow speed: " Base -

FFS or BFFS 70.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, fN 0.0 mi/h
Free-flow speed, FFS 70.0 mi/h

Urban Freeway
LOS and Performance Measures

Flow rate, vp 865 pc/h/1n
Free-flow speed, FFS 70.0 mi/h
Average passenger-car speed, S 70.0 mi/h
Number of lanes, N 5
Density, D ' 12.4 pc/mi/ln
Level of service, LOS B




HCS+: Basic Freeway Segmerits Release 5.4

Phone:

E-mail:

Analyst: JW

Agency or Company:

Date Performed: 9/11/09
Analysis Time Period: PM Peak
Freeway/Direction: H-2 Fwy NB
From/To:

Jurisdiction:

Analysis Year:

Operational Analysis

Year 2016 With Project

Description: South of Ka Uka Blvd - 15/15/15

Volume, V
Peak-hour factor, PHF.
Peak 15-min volume, wvl1G
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational wvehicle PCE, ER
Heavy vehicle adijustment, fHV
Driver population factor, fp
Flow rate, vp

Lane width
Right~-shoulder lateral clearance
Interchange density
Number of lanes, N
Free-flow speed:

FFS or BFFS
Lane width adjustment, fLW
Lateral clearance adjustment, fLC
Interchange density adjustment, f£ID
Number of lanes adjustment, fN
Free-flow speed, FFS

Flow Inputs and Adjustments

Speed Inputs and Adjustments

L.OS and Performance Measures

Flow rate, vp

Free-flow speed, FFS

Average pagsenger-car speed, S5
Number of lanes, N

Density, D

Level of service, LOS

7350 veh/h
0.90

2042 v

2 %

0 &
Rolling

0.00 %

0.00 mi

2.5

2.0

0.971

1.00

1682 pc/h/1n
12.0 ft

6.0 ft

0.50 interchange/mi
5 .
Base )
70.0 mi/h
0.0 mi/h
0.0 ni/h
0.0 ni/h
0.0 mi/h
70.0 mi/h
Urban Freeway

1682 pc/h/1ln
70.0 ni/h
68.9 mi/h

5

24 .4 pc/mi/ln
C




Phone:

E-mail:
CAnalyst: JW

Agency or Company: -

Date Performed: 9/11/08
-Analysis Time Period: AM Peak
Freeway/Direction: H-2 Fwy NB
From/To: :
Jurisdiction:

Analysis Year:

Operaticnal Analysis

Fax:

HCS+: Basic Freeway SegméntS'Release 5.4

Year 2016 With Project

Description: North of Ka Uka Blvd - 15/15/15

Volume, V
Peak-hour factor, PHF
Peak 15-min volume, wv15
Trucks and buses
Recreational vehicles
Terrain tYpe:

Grade

Segment length
Trucks and buses PCE, ET
Recreational wvehicle PCE, ER
Heavy vehicle adjustment, fHV
Priver population factor, fp
Flow rate, vp '

Lane width
Right-shoulder lateral clearance
Interchange density
Numher of lanes, N
Free-flow speed:

FFS5 or BFFS
Lane width adjustment, fLW
Lateral clearance adjustment, fLC
Interchange density adjustment, fID
Number of lanes adjustment, £N
Free-flow speed, FFS

Flow rate, vp

Free-flow speed, FF3

Average passenger-car speed, S
Number of lanes, N

Density, D .

Level .of service, LOS

Flow Inputs and Adjustments

2836

0.390
788

2

0
Rolling
0.00
0.00
2.5
2.0
0.971
1.900
811

Speed Inputs and Adjustments

12.0
6.0
0.50
4
Base
70.0
0.0
0.0
0.0
1.5
68.5

Urban Freeway

LOS and Performance Measures

811
68.5
68.5
4
11.8
B

veh/h

pc/h/1n

ft
ft

interchange/mi

mi/h
mi/h
mi/h
mi/h
mi/h
mi/h

pc/h/ln
mi /h
mi/h

pc/mi/1n




.-HCS+: Basic Freeway Segments Release 5.4

Phone: o Fax:
E-mail:

Operational Analysis

Analyst: Jw

Agency or Company:

Date Performed: 9/11/09

Analysis Time Period: PM Peak
Freeway/Direction: H-2 Fwy NB

From/To:

Jurisdiction:

Analysis Year: Year 2016 With Project

Description: North of Ka Uka Blvd - 15/15/15

Flow Inputs and Adjustments

Volume, V 4421 ' veh/h
Peak-hour factor, PHF 0.90
Peak 15-min volume, v15 1228 v
Trucks and buses 2 %
Recreational wvehicles 0 %
Terrain type: Rolling
Grade 0.00 %
Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.971
Driver population factor, fp 1.00
Flow rate, vp 1265 pc/h/1n

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N ] 4
Free-flow speed: . Base

FFS or BFFS 70.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, £fN 1.5 mi/h
‘Free-flow speed, FFS _ 68.5 mi/h

Urban Freeway

LOS and Performance Measures

Flow rate, vp 1265 pc/h/ln
Free-flow speed, FFS 68.5 mi/h
Average passenger-car speed, S 68.5 mi/h
Number of lanes, N 4

Density, D 18.5 pc/mi/ln

Level of service, LOS : C



HCS+: Basic'Ereeway Segments Release 5.4

Phone: Fax:
E-mail:

Operational Analysis
Analyst: JW
Agency or Compary:
Date Performed: 9/11/09
Analysis Time Period: AM Peak
Freeway/Direction: H-2 Fwy SB

From/To:
Jurisdiction: |
Analysis Year:
Description: Sout

Year 2016 With Project
h of Ka Uka Blvd - 15/15/15

Flow Inputs and Adjustments

Volume, V 6277 veh/h
Peak-hour factor, PHF . 0.90
Peak 15-~min volume, v15 1744 v
Trucks and buses ' 2 %
Recreational wvehicles ' 0 %
Terraln type: Rolling
Grade 0.00 %
Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, £HV 0.971
Driver population factor, fp 1.00
Flow rate, vp ' 1197 pc/h/1ln
Speed Inputs and Adjustments
Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N o ' 6
Free-flow speed: " Base
FFS or BFFS 70.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, £LC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, £fN 0.0 mi/h
Free-flow speed, FFS 70.0 wmi/h
’ Urban Freeway |
L0OS and Performance Measures
Flow rate, vp 1197 pc/h/1ln
Free-flow speed, FFS 70.0 mi/h
Average passenger-car speed, S 70.0 mi/h
Number of lanes, N 6
Density,. D 17.1 pc/mi/In
Level of service,

Los - B




' HCS{:'Basic_Efééwéy Segments Release 5.4

Level of service, LOS - o .B

Phone: Fax:
E-mail:
Operational Analysis.
Analyst: JW
Agency or Company:
Date Performed: 9/11/09
Analysis Time Period: ' PM Peak
Freeway/Direction: H-2 Fwy. SB
From/To: o
Jurisdiction:
Analysis Year: Year 2016 With Project
Description: South of Ka Uka Blvd - 15/15/15
Flow Inputs and Adjustments
Volume, V 5273 veh/h
Peak-hour factor, PHF: 0.90
Peak 15-min volume, v1Dh 1465 v
Trucks and buses : : 2 %
Recreational wvehicles - _ : 0 %
Terrain type: Rolling
Grade 0.00C %
Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, £HV 0.971
Driver population factor, fp 1.00
Flow rate, vp ’ 1006 pc/h/1n
Speed Inputs and Adjustments
Lane width , 12.0 ft
Right-shoulder lateral cledarance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N . 6
" Free—-flow speed: Base
FFS or BFFS 70.0 mi/h
Lane width adjustment, LW . 6.0 mi/h
Lateral clearance adjustment, fLC 0.0 wmi/h
Interchange density adjustment, f£ID 0.0 mi/h
Number of lanes adjustment, £fN 0.0 mi/h
Free-flow speed, FFS 70.0 mi/h
Urban Freeway
1.0OS and Performance Measures
Flow rate, vp 1006 pc/h/1n
Free-flow speed, FFS 70.0 mi /h
Average passenger-car gpeed, 5 70.0 mi/h
Number of lanes, N - 6
Density, D 14.4 pc/mi/ln




' HCS+: Basic Freeway Segments Release 5f4

Phone: Fax:
E—mail:

Operational Analysis

Analyst: ' JW

Agency or Company;

Date Performed: 9/11/09

Analysis Time Period: AM Peak
Freeway/Direction: H-2 Fwy SB

From/To:

Jurisdiction: _

Analysis Year: Year 2016 With Preject

Description: WNorth of Ka Uka Blvd - 15/15/15

Flow Inputs -and Adjustments

Level of service, LOS B

Volume, V : : 4037 veh/h
Peak-hour factor, PHF ¢.90
Peak 15-min volume, v15 : 1121 v
Trucks and buses 2 %
Recreational vehicles 0 %
Terrain type: Rolling

Grade : 0.00 %

Segment length ' 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV - 0.971
Driver population factor, fp 1.00
Flow rate, vp 1155 pc/h/1n

Speed Inputs and Adiustments
Lane width : 12.0 ft
Right-shoulder lateral ¢learance . 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N ' ) 4
Free-flow speed: . Base
FFS or BFFS " 70.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, fN 1.5 mi/h
Free—flow speed, FFS 68.5 mi/h
°  Urban Freeway
LOS and Performance Measures

Flow rate, vp : 1155 pc/h/ln
Free-flow gspeed, FFS . 68:.5 mi/h
Average passenger-car speed, S 68.5 mi/h
Number of lanes, N ‘ 4
Density, D ' 16.9 pc/mi/ln




HCS+: Basic Freeway Segments Release 5.4

Phone: Fax:
E-mail:

Operational Analysis

Analyst: JW

Agency or Company: ]

Date Performed: . 8/11/09

Analysis Time Period: PM Peak
Freeway/Direction: H-2 Fwy SB

From/To: ’

Jurisdiction:

Analysis Year: Year 2016 With Project

Description: . North of Ka Uka Blvd - 15/15/15

Flow Inputs and Adjustments

Volume, V ‘ 3191 veh/h

Peak-hour facter, PHF 0.90
Peak 15-min volume, v15 886 v
Trucks and buses 2 %
Recreational wvehicles - 0 %
Terrain type: Rolling
Grade ' _ 0.00 %
Segment length _ 0.00 mi
Trucks and buses PCE, ET : 2.5
Recreational vehicle PCE, ER : 2.0
Heavy vehicle adjustment; fHV 0.971
Driver population factor, fp 1.00
Flow rate, vp 913 pc/h/ln

Speed Inputs and Adjustments:

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N ] 4

Free-flow speed: ' . Base

FFS or BFFS T 70.0 mi/h

Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, £ID 0.0 mi/h
Number of lanes adjustment, EN 1.5 .mi/h
- Free-flow speed, FFS 68.5 mi/h

Urban Freeway

LOS and Performance Measures

Flow rate, vp 913 ) pc/h/ln
Free-flow speed, FFS 68.5 mi/h
Average. passenger-car speed, S ' 68.5 mi/h
Number of lanes, N 4

Density, D ) i3.3 pc/mi/1ln

Level of service, LOS o 7 _ B



APPENDIX K

CAPACITY ANALYSIS CALCULATIONS
PROJECTED YEAR 2025 PEAK HOUR TRAFFIC
ANALYSIS WITH PROJECT
KOA RIDGE MAKAT AND WATAWA DEVELOPMENTS
(WITHOUT ADDITIONAL IMPROVEMENTS)




HCM Signalized Intersection Capacity Analysis
25: Ka Uka Blvd &

6/9/2010

Lane Configurations
- s

TP RO

| otecv:fted

Sei Sl oot SR
0.95

DA EIONE e m h‘,a? ey
Peak-hour factor, PHF
R
E‘;OH Red (v h
TunType
Brotetied
Permited
Achiled:
Effect 50.0
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i . w .': =
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Year 2025 AM Peak 2/14/2005 With Project Without Pineapple Road
%user_name%

Synchro 7 - Report
Page 1




HCM Signalized Intersection Capacity Analysis
25: Ka Uka Bivd & 6/9/2010

fll}frote
Sa

FIt Permltted 0 95 1.00 1.00 - 1;09 \

Approach OS B F F

Year 2025 PM Peak 2/14/2005 With Project Without Pineapple Road Synchro 7 - Report
Y%buser_name% Page 1



HCM Signalized Intersection Capacity Analysis |
5: Ka Uka Blvd & H-2 Off (SB) . - _ 9/11/2009

VIO T Y B S A

Lane Configurations

2000 2000

Ideal Flow {vphyl)

Fit Protected

Fit Permitted 1.60

Peak-hour factor, PHF 100 100 100  1.00

RTOR Beduction {vph)

Permitted Phases

Effective Green, g {s)

Clearance Time (s)

Lane Grp Cap (vph) 2487 262 3162 44 510 225 451 366

v/s Ratio Perm 0.06 c0.16

Uniform elay, di

Level of Service C D B F C D C D

Approach LOS c S B D D

Average Cont HCM Level of Service C

Actuated Cycle Length {s) Sum of lost time (s) 21.0

Analysis Period (min) 15

Year 2025 AM Peak 8/26/2009 With Project Without Pineapple Road Synchro 7 - Report
: Page 4
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HCM Signalized Intersection Capacity Analysis _
5: Ka Uka Blvd & H-2 Off (SB) . _ 9/15/2009

N T R

Ideal Flow (vphp! 2000 2000 2000 - 2000 2000 2000

Lane Util. Factor

Flt Permitted

Peak-hou faclor, PHE 100 100 100 100 100 100 100 100 100 100 100 100

RTOR Reduction (vph 3 0 00 0 0 0 153 0 0 8

/s Ratio Perm. 0.09

Uniform Delay, d1 325 555 227 567 433 520

Incremental Dela 2 _' '

Level of Service F F C F D E D F

Approach LOS : F D E B F

HCM Average Control Delay . - HCM Level of Service

Sum of lost time (s

Analysis Period (min) 15

Year 2025 PM Peak 2/14/2005 With Project Without Pineapple Road : Synchro 7 - Report’
' Page 4



HCM Signalized Intersection Capacity Anéliysi.sf
31: Ka Uka Blvd & Spine Rd _ : ‘ 9/11/2009

Lane Configuratlons

ldeal Flow (vphpi)

Lane Util, Factor

Flt Protected

Fit Permitted

Peak-hour factor, PHF

RTOR Reduction (vph)

um Type Prot ' Prot Free _ Free  Prot

ermmed Phases

Effective Green, g (s

Clearance Time {s
Lane Grp Cap (vph) 173 1116 169 1157 1667 1611 1495 689

v/s RalioPerm - ' cO '

Incremental Belay, d2 h4 247 401 1.5 1.0 0.1 14.0 ¢.1

{ evet of Service

Approach LOS ' E C A D

Actuated Cycle Length (s)

Analysis Period {min 15

Year 2025 AM Peak 8/26/2009 With Project Without Pineapple Road Synchro 7 - Report
Page 15



HCM SignaliZed' Intersection Capacity Analysis _
31: Ka Uka Blvd & Spine Rd . - | _ 9/15/2009

P aN £t NNt AN 4

Lne Configurations

2000 2000 1900 1900 1900 1900

Lane UHil. Factor.

Fit Protected

Ef Pormifiod . . : Y Sy R L '

Peak-hour factor, PHF

Permitted Phases Free Free

v/s Ratio Perm
Uniform Delay, d1

ncrementa[ Delay, d2

Level of Service F D E E F A F C

. Approach LOS E F A ' E

aI sis Period (min)

Year 2025 PM Peak 2/14/2005 With Project Without Pineapple Road : Synchro 7 - Report
: ' Page 15



HCM Signalized Intersection Capacity Analysis :
35: Ukee (E) & Ka Uka Blvd _ _ 9/11/2009

O T T 2 L N SRV I S

Lane Configurations & & N N b

Ideal Flow (vphpi) 1900 1900 1800 1900 1900 1900 2000 2000 2000 2000 2000 2000

Lane Ui Factor

It Protected

FtPermited 0.73 0.82 -

eak—hour actor H

RTOR Reduction (vph)

Tum Type Perm

Permitted Phases = 4 ' 8 _ 2 B -

Effective Green, g (s) 62 82 369 369 369 369

Clearance Time (s) 5.0 " 5.0 50 50 50 5.0

Lane Grp Cap (vph) 172 apl 2568 268 2551

v/s Ratio Perm 001

Uniform Delay, d1 21.0 216

Incremental Delay, d2 03 - 12 0.0 0.1 08 01

Level of Service C

Approach LOS C _ C A A

HCM Average Control Delay HCM Level of Service

~Actuated Cycle Leng () o 53.1 Sum of lost time (s) 100

Analysis Period {min) 15

Year 2025 AM Peak 8/26/2009 With Project Without Pineapple Road ' Synchro 7 - Report
Page 16




HCM Signalized Intersection Capacity Analysis
35: Ukee (E) & Ka Uka Bivd

9/15/2009

AN ¢+

Lane Configurations

ideal Flow (vphpl 1900 1800

Lane Util. Factor

2000

T

2000

Analysis Period (min) 15

1.00

Year 2025 PM Peak 2/14/2005 With Project Without Pineapple Road

Synchro 7 . Report
Page 16




HCM--Sig,naIi'z'ed; Intersection Capacity Analysis .
4: Waipio Uka & Ka Uka Bivd _ _ _ 9/11/2009

I S N BV R

Lane Configurations
Ideal Flow (vphpl) 1900 1900

Lane Util. Factor

Permitted Phases 4 8 2 : 6

Effective Green, g (s) 114 11.4 278 218 27.8 - 27.8

Clearance Time (s)

Lane Grp Cap (vph) 332 333 M0 2079 193 2091

vis Ratio Perm o 004 ) cg.12

Uniform Delay, d1

ncrementa! Delay, d2
Level of Service B B A A A A

Approach LOS B B A A

HCM Average Control elay ‘ .0 - HCM Level of Service. A

Actuated Cycle Length (5) 49,2 Sum of lost time (s) 100

Analysis Period (min G

Year 2025 AM Peak 8/26/2009 With Project Without Pineapple Road ' . Synchro 7 - Report
' Page 3



HCM Signalized Intersection Capacity Analysis
4: Waipio Uka & Ka Uka Blvd _ 9/15/2009

S e N - Nt

Lane Configurations

{deal Flow (vphpl) 1000 1900 1900 1900 1900 1900 2000 2000 2000 2000 2000 2000

Lane Util, Factor
Flit Protected

Flt Permitted

v/s Ratio Perm
Uniform Delay, di
Incremental Delay, d2

Level of Service . S C - A B A

Approach LOS ) S C , A ' A

HCM Average Control Dela 10.0 - HCM Level of Service A

Sum of lost time (s)

Year 2025 PM Peak 2/14/2005 With Project Without Pineapple Road ' ' Synchro 7 - Report -
' : Page 3




HCM Signalized Inferséc'tion Capacity Analysis
37: Ka Uka Blvd & Ukee (W) 9/11/2009

A N £ Ny AN Y

Lane Configurations.

Ideal Flow {vphpl} 2000 2000 2000 - 2000 2000 2000 1900 1900 1900 1900 1900 1900

Lane Util, Factor

FltProtected - 095 1.00 095 - 1.00

Flt Permitted ' © 095  1.00

Peal-hour factor, PHF = 1.00 100 100 100 100 100 100 100 100 100 1.00 1.00

RTOR Reduction (vph) 0o 7 0 0 1 0 0 158 .0 0 5 0

Tum Type - Prot Perm. Perm

Permitted Phases ) o 6

ffectweGreen,g(s) 89 262 10.5 298 ‘ 69 169

Clearance Time (s) 50 . 50 - 5.0 - S o

Lane Grp Cap {vph) 187 1405 285 1615 382 409

v/s Ratio Perm c0.17 0.01

Uniform Delay, dt 286  18.1 267 133 235 19.6

Incremental Delay, d2 0.9 1.8 1.4 0.2 5.1 0.0

evel of Service C B C B G ) B

Approach LOS C B c

Year 2025 AM Peak 8/26/2002 With Project Without Pineapple Road . Synchro 7 - Report
' ' ' Page 17




HCM Signalized' intersection Capacify'AhaIySis
37: Ka Uka Blvd & Ukee (W) 9/15/2009

N T U B N

ane Configurations

Ideal Flow {vphpi 2000 2000 2000 2000 2000 1900. 1900 1900 1900 1900 1900

Lane Ut Factor 0.95 100 095 100 T 100

Flt Protected _ 095 1,00 - 1.00 ' 098 100

Fit Permitted 0.95 B 095 0.0 : O 0.07

Peak-hour factor, PHE - 1.00 1.00 '100 1.00 1000  1.00 1.00 1.00 1.00 100 1.00 1.00

v/s Ratio Perm
niform Delay, di

Incremental Delay, d2

Level of Service

Approach LOS C C D ' c

HCM Level of Service C

Sum of lost time (s

Year 2025 PM Peak 2/14/2005 With Project Without Pineapple Road Synchro 7 - Report
. Page 17




HCM Signalized Intersection Capacity Analysis
3: Ka Uka Blvd & Kam Hwy ‘ | .~ 9/11/2009 -

YL S T U B

Lane Configurations

evel f Seice .
Sum of lost time (s)

Analysis Period {min

Year 2025 AM Peak 8/26/2009 With Project Without Pineapple Road Synchro 7 - Report:
. ' ' Page 2




HCM Signalized Intersection Capacity Analysis

3: Ka Uka Blvd & Kam Hwy

O T P

Lane Util. Factor 1.00 0.95 1.00 0.95

Flt Permitted 095 100 100 095

Peak-hour factor, PHF

RTOR Reduction (vph)

v/s Ratio Perm
Uniform Detay, di

Incremental Delay, d2

Level of Service

Approach LOS Cc

0.95

Fit Protected 1.00 1.00 0.95 097

0.97

0.88

1.00

1.00

9/15/2009.

Y

100 097 095 1.00

100 0985. 1.00- 100

100 095 100 100

~ Year 2025 PM Peak 2/14/2005 With Project Without Pineapple Road

Synchro 7 - Report
Page 2




HCM Signalized Intersection Capacnty Analysis S : ' :
19: Waipio Uka & Kam Hwy. _ 9/11/2009

O NP T T BV

Lane Configurations

20000 2000 2000 2000 2000 2000 2000 200

ak-hour factor, PHF

RTOR Reduction {vph)

Permitted Phases

Effective Green, g (5) 09 09 808 195 195 53 342 342 62 351 354

Clearance Time (g)

v/s Ratio Perm ¢0.01 0.14 0.00
Uniform Delay, d1
incremental Delay, d2 1.0 4.4 0.0 1.9 0.0 0.5 0.2 0.3 0.9 2.7 0.0
Level of Service D D A C C D B B D C B

Approach L.OS B C B C

HCM verage Cantrol Delay 16 - HOM Leve! of Service

Actuated Cycle Length (s Sum of lost time (s)

Analysis Period {min) 15

Year 2025 AM Peak 8/26/2009 With Project Without Pineapple Road . Synchro 7 - Report
' ' Page 9




HCM Signalized Intersection Capacity Analysis -
19: Waipio Uka & Kam Hwy _ ‘ 9/15/2009

AN et A e 1-_)_&; v

Lane Configurations

Approach LOS B D C ' C

HCM Average Confrol Delay 25.6 - HCM Level of Service ' C

Actuated Cycle Length () 993 Sumof lost time (s

Analysis Period (min)

Year 2025 PM Peak 2/14/2005 With Project Without Pineapple Road B Synchro 7 - Report
Page 9




'HCM Signalized Intersection Capacity Analysis

16: Lumiaina St & Kam Hwy _ 9/11/2009

N A

Lane Configurations

Ideal Flow (vphpl)

Lane Util. Fact

Flpb, ped/bikes

Fit Protected:

RTOR Reduction {vph) 0 0 0 0 16 0
Protected Phases
Actuated Green, G (s)
Actuated g/C Ratio
Vehicle Extension (s

v/s Ratio Prot

vic Ratlo

ression Factor

HCM Volume fo Capacity ratio

Intersection Capacity Utilization ICU Level of Service

¢ Critical Lane Group

Year 2025 AM Peak 8/26/2009 With Project Without Pineapple Road Synchro 7 - Report .
' ' : Page 8




HCM Signalized Intersection Capacity Analysis; - _ :
16: Lumiaina St & Kam Hwy . 9152009

N T BV A

Lane Configurations

2000

Ideal Flow (vphpl 1906 2000 2000

Elt Permitted

Peak-hour f PHF

RTOR Reduction (vph

Confl. Peds. (#hr , 39

Protected Ps

ctuated Green, G (s . . . 6.6 148 546 546 50 448

Actuated g/C Ratio
Vehicle Extension (s

vfs Ratio Prot

Ratio '

Progression Factor

ntoach Delay (s 437 50.1 38.9 16.7

Intersection Capacity Utilization 85.4% ICU Level of Service E

¢ Critical Lane Group

Year 2025 PM Peak 2/14/2005 With Project Without Pineapple Road: ' Synchro 7 - Report
o : ' ' Page 8




HCM Signalized intersection Capacity Analysis
30: Lumiauau St & Kam Hwy - o 9/11/2009

L P T . T

Lane Configurations

Ideal Flow {vphpl) 1900 1800

Lane Util, Factor

Fit Protected

Flt Permitted

Permitted Phases - 4 4 8 2 6

Effective Green, g {s) 194 194 194  19.4 T 63 446 448 43 426 426

Clearance Time (s) 50 50 50 50 50 50 50 50 50 50

Lane Grp Cap (vph) 315 269 202 399 141 1994 893 96 1905 853

v/s Ratio Perm - 010 c0.16 014 0.02 0.0

Uniform Delay, di 271 291 284 247 362 113 92 375 160 100

Incremental Delay, d2 09 48 32 00 08 01 00 01 15 00

Level of Service c C c c D B A D B A

Approach LOS C C B

HCM Level of Service B

Sum of lost fime (s)

Analysis Period (min) 15

Year 2025 AM Peak 8/26/2008 With Project Without Pineapple Road " Synchro 7 - Report
Page 14




HCM Signalized Ihtersectio_n Capacity Analysis
30: Lumiauau St & Kam Hwy : 9/15/2009

Y e T T B N

Lane Configurations 4 r % 53 % f % 4 ol

2000

Ideal Flow (vphpl ) 1900

Lane Util. Eactor 1.00 1.00  1.00 100 095 100 -1.00 095 1.00

Flt Protected

Peal-hour factor, PHF 100 100 100 100 100 400 100 100 1.00 100 100 1.00

268 2666 1193

HCM Level of Service

Actuated Cycle Length (s) Sum of lost time {s)

Analysis Period (min) 15

Year 2025 PM Peak 2/14/2005 With Project Without Pineapple Road Synchro 7 - Report
: : Page 14




HCM Signalized Intersection Capacity Analysis _
52: Waipahu St & Kam Hwy , ~ 9/11/2009

LR

Lane Configurations

ideal Flow {vphpl} 5000 2000 2000 2000 2000 2000

Lane Util. Factor 100 100 100 095 08 100

" Peak-hour factor, PHF 100 100 100 100 100 1.00

" RTOR Reduction (vph) 0 50 0 0 0 36

Permitted Phases 4 6
Effective Green, g (s)

Clearance Timeé (s}

Lane Grp Cap (vph) 201 622 43 2995 2006 898
v/s Ratio Perm 0.14 0.03
Uniform Delay, d1

Incremental Delay, d2

Level of Service b D D A C B

Approach LOS D A C

. HCM Average Control Delay HCM Level of Service C

(s)

(min} _ _ 15

Surm of lost time (s)

Actuated Cycle Length

Analysis Period

Year 2025 AM Peak 8/26/2009 With Project Without Pineapple Road Synchro 7 - Report
: _ Page 20




HCM ‘Signal_ized: Intersection Capacity Analysis
52: Waipahu St & Kam Hwy S 9/15/2009

v b4

Lane Configurations

{deal Flow {vphp!

Lane Util. Factor : 0985 . 095 1.00

Fit Protected 5 1.00 095 100 100 100

Flt Permitted

Year 2025 PM Peak 2/14/2005 With Project Without Pineapple Road Synchro 7 - Report
Page 20




HCS+: Ramps and Ramp Junctions Release 5.4
. Phone: _ Lo - Fax:
E-mail: '
Diverge Analysis
Analyst: JW
Agency/Co.:
Date performed: 9/11/09
Analysis time period: AM Peak
Freeway/Dir of Travel: H-2 Fwy NB Off-Ramp
Junction: H-2 Fwy/Ka Uka Blvd
Jurisdiction:
Analysis Year: Year 2025 With Project
Description: 15/15/15 - No Pineapple Road
Freeway Data
Type of analysis Diverge
Number of lanes in freeway 5
Free-flow speed on freeway 65.0 mph
Volume on freeway 4516 _ vph
Off Ramp Data
Side of freeway Right
Number of lanes in ramp 2
Free-Flow speed on ramp 35.0 mph
Volume on ramp 1274 vph
Length of first accel/decel lane 800 ft
Length of second accel/decel lane 800 ft
Adjacent Ramp Data {i1f one exists)
Does adjacent ramp exist? Yes
Volume on adjacent ramp 507 vrh
Position of adjacent ramp Downstream
Type of adjacent ramp cn
Distance to adjacent ramp 1300 ft
Conversion to pc/h Under Base Conditions
Junction Components . Freeway Ramp Adjacent
. Ramp
Volume, V (vph) ' 4516 1274 507 wvph
Peak-hour factor, PHF 0.95 0.95 0.95
Peak 15-min volume, wvlb 1188 335 133 v
Trucks and buses 2 2 2 %
Recreational vehicles 0 0 0 %
" Terrain type: Rolling Level. Level




Grade B 0.00 % 0.00 % 0.00

%
Length 0.00 mi 0.00 mi 0.00 mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.990 0.990
Driver population factor, £P 1.00 1.00 1.00
Flow rate, vp . _ 4896 1354 539 pcph
Estimation of V12 Diverge Areas
L =~ {(Equation 25-8 or 25-9)
EQ
P = 0.260 Using BEguation 0
FD
v =v + (v-v )P = 12148 pc/h
12 R F R FD
Capacity Checks
Actual Maximam LOS F?
v =V 4407 9400 No
Fi F '
v o=V -V 3053 9400 No
FO F R
v . 1354 3800 No
R .
v v 1129 pc/h {Equation 25-15 or 25-16)
3 or avi4d
Is AY v - > 2700 pe/h? No
3 or av34 .
Is v A" > 1.5 v /2 No
3 or av3d 12
If ves, = 2148 {Equation 25-18)
122
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
v 2148 4400 No
12 '
Level of Service Determination (if not F}
Density, D= 4.252 + 0.0086 v - 0.00% L = 1.1 pc/mi/ln

R 12 D
Level of service for ramp-freeway junction areas of influence A

Speed Estimation

Intermediate speed variable, D

= 0.550
S
Space mean speed in ramp influence area, S = 52.4 mph
R
Space mean speed in outer lanes, ' s = 70.8 mph
0
Space mean speed for all vehicles, S = 60.4 mph




HCS+:
Phone:
E-mail:
Analyst: Jw
Agency/Co.:
Date performed: 9/11/09
Analysis time period: PM Peak

Freeway/Dir of Travel:

Junction:

Jurisdiction:
Analysis Year: .
Description:

H-2 Fwy NB Off-Ramp
H-2 Fwy/Ka Uka Blvd

Diverge Analysis

Fax:

Ramps and Ramp. Junctions Release 5.4

Year 2025 With Project

15/15/15 -~ No Pineapple Road

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 5

Free~flow speed on freeway 65.0 mph

Volume on freeway 9224 vph
Off Ramp Data

Side of freeway Right

Number of lanes in ramp 2

Free-Flow speed on ramp 35.0 mph

Volume on ramp 3826 vph

Length of first accel/decel 1ane 800 ft

Length of second accel/decel lane 800 ft

Adjaéent Ramp Data (if one exists)

Does adjacent ramp exist? Yes

Volume on adjacent ramp 745 vph

Position of adijacent ramp Downstream

Type of adjacent ramp on

Distance to adjacent ramp 1300 ft

Junction Components

Volume, V {(vph)
Peak-hour factor,
Peak 15-min volume,
Trucks and buses

PHF

vl5s

Recreational wvehicles

Terrain type:

Conversion to pc/h Under Base Conditions

Freeway Ramp
9224 3826
0.95 0.95
2427 1007
2 2.

0 0
Rolling Level

Adjacent

Ramp

745 vph
0.95

196 v

2 %

0 : %
Level




.00 % 0.00 % 0.00 %

Grade 0

Length 0.00 mi 0.00 mi 0.00 mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational wvehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 10001 4068 . 792 pcph

Estimation of V12 Diverge Areas

L = {(BEquation 25-8 or 25-9)

EQ

P = 0.260 Using Eguation 0
FD

v =v + {v~w )} P = 75/091 pc/h
12 R F R FD

Capacity Checks

Actual Maximum LOS F?
v =V - 8001 9400 No
Fi F
v =V - v 3933 9400 ) No
FO F R ' _
v 4068 3800 : Yes
R :
v v 1455 pc/h (Bquation 25-15 or 25-16)
3 or avid : ’ :
Is W A4 > 2700 pc/h? No
3 or avid ‘
Is v v > 1.5 v /2 ) No
3 or avi4 12 . )
If ves, v = 5091 {Equation 25-18}
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
v 5091 4400 Yes
12
Level of Service Determination (if not F}
Density, D =4.252 + 0.0086 v - 0.00% L = 26.4 pc/mi/ln

R 12 D
Level of service for ramp-freeway junction areas of influence F

Speed Estimation

Intermediate speed variable, D = 0.794
’ S
Space mean speed in. ramp influence area, S = 46.7 mph
R
Space mean speed in outer lamnes, : 5 = 69.5 mph
0

Space mean speed for all wvehicles, S 53.1 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Merge Analysis

Fax:

Blvd

Phone:.

E-mail:

Analyst: JW

Agency/Co.: :

Date performed: : 9/11/09

Analysis time period: AM Peak

Freeway/Dir of Travel: H-2 Fwy NB On Ramp Loop (EB)
Junction: H-2 Fwy/Ka Uka

Jurisdiction: A

Analysis Year: .. Year 2025 With

Project

Description: 15/15/15 - No Pineapple Road

Type of analysis _
Number of lanes in freeway
Free-flow speed on freeway
Volume on freeway

Side of freeway

Number of lanes in ramp
Free-flow speed on ramp

Volume on ramp :
Length of first acecel/decel lane
Length of second accel/decel lane

Adjacent Ramp

Does adjacent ramp exist?
Volume on adjacent Ramp
Pogition of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Conversion to pc/h

Junction Components

Volume, V {vph)
Peak-hour factor, PHF
Peak 15-min volume, wvl15
Trucks and buses
Recreational vehicles
Terrain type:

Freeway Data

On Ramp Data

Merge
4
65.0 mph
2365 vph
Right
1

2 35.0 mph
507 vph
1500 ft

ft
Data (if one exists)

. Yes
2151 vph
Upstream
Off
1300 ft

Under Base Conditionsg

Freeway Ramp
2365 507
0.85 0.5
622 133

2 2

0 0
Rolling Level

Adjacent
Ramp
2151
0.95

566

2
0
Level

vph

o@



Grade , % 5 %

Length ' _ . . mi © mi mi
Trucks and buses PCE, ET 2.5 1.5 1.5 '
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00

Flow rate, vp 2564 ) 538 2287 pcph

Estimation of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ :

P = 0.150 Using Equation 4
FM 3

v =v (P ) = 386 pc/h

12 F FM

Capacity Checks

Actual Maximum LOS F?

v 3103 - 9400 No
FO )
v v 108% pc/h (Equation 25-4 or 25-5}
3 or av3i4d
Is v v > 2700 pc/h? No
3 or avi4d
Is v v > 1.5 v /2 Yes
3 or av34d 12
If yes, v = 1025 {Bquation 25-8)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
v 1025 4600 No
124
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v -~ 0.00627 L = 8.0 pe/mi/1n

R R 1.2 A
Level of service for ramp-freeway junction areas of influence A

Speed.Estimaqion

Intermediate speed variable, ' M = 0.235
s
Space mean speed in ramp influence area, S = 55.¢6 mph
. . R
Space mean speed in outer lanes, S = 64.0 mph
0

Space mean speed for all vehicles, 5 = 61.7 mph




HCS+: Ramps and Remp Junctions Release 5.4

Fax:

Merge Znalysis

Phone:

E-mail:

Analyst: JW
Agency/Co. : i .
Date performed: 9/11/09
Analysis time period: PM Peak

Freeway/Dir of Travel: H-2 Fwy NB On Ramp Loop {(EB)
H-2 Fwy/Ka Uka Blvd

Junction:

Jurisdiction: .
Analysis Year: Year 2025
Description: 15/15/15 - No Pineapple Road

With Project

Type of analysis

Nunber of
Free-flow
Volume on

lanes in freeway
speed on freeway
freeway

Freeway Data

Merge

Side of freeway

Number of
Free-flow
Volume on
Length of
Length of

lanes in ramp

speed on ramp

ramp

first accel/decel lane
second accel/decel lane

Adjacent

Does adjacent ramp exist?

Volume on

adjacent Ramp

Pogition of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Conversion to

Junction Components

vVolume, V
Peak-hour

{vph)
factor, PHF

Peak 15-min volume, v15
Trucks and buses
Recreational wvehicles
Terrain type:

4
65.0 mph
3501 vph
On Ramp Data
Right
1
35.0 mph
745 vph
1500 ft
ft
Ramp Data {if one exists)
- Yes
T 5723 vph
Upstream
Off
1300 ft

pc/h Under Base Conditions

Freeway Ramp
3501 745
0.95 0.95
921 196
2 2

0 0

Rolling Level

Adjacent
Ramp
5723
0.95
1506

2

0

Level




Grade . % % %

Length ' _ mi mi mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, f{fHV 0.971 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 3796 792 6084 pcph

Estimation of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ

P = 0.119 Using Equation 4

FM .

v =v (P ) = 451 pc/h
12 F FM

Capacity Checks

Actual Maximum LOS F?

v _ 4588 9400 No
FO ‘
A% v 1672 pc/h {(Equation 25-4 or 25-5)
3 or av34d
Is v v > 2700 pc/h? No
3 or av34
Is v v > 1.5 v /2 : Yes
3 or av34 12
If ves, v = 1518 (Equation 25-8)
12A '
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
v 1518 4600 No
122 '
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 13.7 pce/mi/1n

: R R 12 A
Level of service for ramp-freeway junction areas of influence B

Speed'Estimapion

Intermediate speed variable, M = 0.255
5
Space mean speed in ramp influence area, 5 = 59.1 mph
: R
Space mean speed in outer lanes, .8 = 62.7 mph
0

Space mean speed for all vehicles, 5 = 60.8 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Phone: Fax:
E-mail: - '

Merge BAnalysis

Analyst: : ‘ JW
Agency/Co. : .
bate performed: 9/11/09

"Analysis time period: AM Peak
Freeway/Dir of Travel: H~2 Fwy NB On Ramp (WRB)

Junction: ) H-2 Fwy/Ka Uka_BlVd f
Jurisdiction: _ ;
Analysis Year: Year 2025 With Project :

Description: 15/15/15 - No Pineapple Road

. Freeway Data

Type of analysis Merge
Number of lanes in freeway ' 4
Free-flow speed on freeway 65.0 mph

Volume on freeway 2872 vph

On Ramp Data_

Side of freeway : Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph

Volume on ramp 310 vph

Length of first accel/decel lane 700. ft
" Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? . Yes

Volume on adjacent Ramp ' T 507 vph
Position of adjacent Rawmp Upstream

Type of adjacent Ramp on

Distance to adjacent Ramp 1700 ft

Conversion to pc/h Under Base Conditions

Junction Components. Freeway Ramp Adjacent

Ramp
Volume, V {(vph) 2872 ’ 310 507 vph
Peak-hour factor, PHF 0.95 0.95 0.95
Peak 15~min veolume, v15 756 82 133 v
Trucks and buses 2 2 2 %
Recreational vehicles 4] 0 0] %

Terrain type: Rolling Level Level




Grade ‘ : % % %

Length - : . mi mi - mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 3114 330 539 pcph

Estimation of V12 Merge Areas

L = ({Equation 25-2 or 25-3)

EQ

P = 0.177 Using Equation 4
FM

v = v (P -} = 550 pc/h

Capacity Checks

Actual Maximum. LOoS F?

v ‘ : -3444 9400 No
T FO
v v 1282 pc/h {Equation 25-4 or 25-5)
. 3 or av3i4 )
Is v v > 2700 pc/h? No
3 or av34
Is v v > 1.5 v /2 Yes
3 or av3id 12
If ves, v = 1245 "(Equation 25-8)
12a :
Flow Entering Merge Influence Area
Actual Max Desirable Viclation?
v 1245 4600 No
124
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 13.2 pc/mi/ln
R R i2 A .

Level of service for ramp-freeway junction areas of influence B

Speed Estimation

Intermediate speed variable, M = 0.291

Space mean speed in ramp influence area, SS = 58.3 mph
Space mean speed in outer lanes, SR = 63.4  mph
Space mean speed for all wvehicles, SO = 61.0 mph




HCS+: Raﬂpsrand-Ramp Junctions Release 5.4

Merge Analysis

Phone:

E-mail:

Analyst: JW
Agency/Co.: :
Date performed: 9/11/09
Analysis time period: PM Peak

Freeway/Dir of Travel:

Junction:.

Jurisdiction:
Analysis Year:

Degcription:

15/15/15

Fax:

H-2 Fwy NB On Ramp (WB)

H-2 Fwy/Ka Uka Blwvd

Year 2025

With Project

- No Pineapple Road

Freeway Data

Terrain type:

Rolling

.Type of analysis Merge
Number of lanes in freeway 4
Free-flow speed on freeway 65.0 mph
Volume on freeway 4246 vph
On Ramp Data
Side of freeway Right
Number of lanes in ramp 1
Free-flow speed on ramp 35.0 mph
Volume on ramp 536 vph
Length of first accel/decel lane 700 ft
Length of second accel/decel lane fE
Adjacent Ramp Data (if one exists)
Does adjacent ramp exist? Yes
Volume on adjacent Ramp 745 vph
Position of adjacent Ramp Upstream
Type of adjacent Ramp on
Distance to adjacent Ramp 1700 ft
Conversion to pc/h Under Base Conditions
Junctiocn Components Freeway Ramp Adjacent
Ramp
Volume, V {(vph) 4246 536 745 vph
Peak-hour factor, PHF 0.95 0.95 0.95
Peak 15-min volume, v15 1117 141 196 v
Trucks and buses 2 2 2 %
Recreational wvehicles 0 0 0 %
Level Level




Grade % % %

Length mi mi mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational wvehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.990 0.990
Driver population factor, fP 1..00 1.00C 1.00
Flow rate, vp 4604 570 792 pcph

Estimation of V12 Merge Areas

L = {Equation .25-2 or 25-3}
EQ

P = 0.147 . Using BEguation £
FM

v =wv (P )} = 675 pc/h

Capacity Checks

Actual Maximum LOS F?
v 5174 9400 No
FO -
v v 1964 pc/h (Equation 25-4 or 25-5)
3 or av3d :
Is v v > 2700 pc/h? No
3 or av3i4d
" Is v v > 1.2 v /2 Yes
3 or av3i4 12
If ves, v = 1841 . {Equation 25-8)
124 '
Flow Entering Merge Influence Area
Actual Max Desirable Viclation?
v 1841 4600 No '
12A
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 19.6 pc/mi/ln
: R R 12 A )

Level of service for ramp-freeway junction areas of influence B

Speed Estimation

Intermediate speed variable, M = 0.315
5

Space mean speed in ramp influence area, s = 57.7 mph
R

Space mean speed in outer lanes, 5 = 61.8 mph
0

Space mean speed for all vehicles, s = 59.9 mph




HCSf:
Phone:
E-mail:
Analyst: JW
Agency/Co.: ’
Date performed: 9/11/09
Analysis time period: AM Peak

Freeway/Dir of Travel:

Fax:

Ramps and Ramp Junctions Release 5.4

Diverge Analysis

H-2 Fwy 5B Off-Ramp

Project

Junction: H-2 Pwy/Ka Uka Blvd
Jurisdiction:

Analysis Year:- Year 2025 With
Desecription: 15/15/15 - No Pineapple Road

Type of analysis

Number of lanes in freeway
Free-flow speed on freeway
Volume on freeway

BSide of freeway

Number of lanes in ramp

Free-Flow speed on ramp

Volume on ramp _

Length of first accel/decel lane
Length of second accel/decel lane

Adjacent Ramp

Does adjacent ramp exist?
Volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Conversion to pc/h

Junction Components

Volume, V (vph)
Peak-hour factor,
Peak 15-min volume,
Trucks and buses
Recreational vehicles.
Terrain type:

PHF
vl5h

Freeway Data

Off Ramp Data

Diverge

4

65.0 mph

4292 vph

Right

1

35.0 mph

603 vph

150 ft
ft

Data (if one exists)_

Yes

2030 vph

Downstream

Oon

1900 ft

Under Base Conditions

Freeway

4292
0.95
1129

2

0
Rolling

Ramp

603
0.95
159

2

0
Level

Adjacent
Ramp
2030
0.95
534 v
2
0
Level

vph

o¢ op




Grade ' 0.00 % 0.00 % 0.00 %
Length 0.00 mi 0.00 mi 0.00  mi
Trucks and buses PCE, ET 2.5 1.5 ‘ 1.5
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.5590 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 4653 641 2158 pcph
Estimation of V12 Diverge Areas
L = {Equation 25-8 or 25-9}
EQ :
P = 0.436 Using Equation 8
FD
v =v * (v-v})P = 2390 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
v =V 4653 9400 No
Fi F .
v =v -V 4012 9400 No
FO F R _
v 641 . 2000 No
R
v v 1131 pc/h (Equation 25-15 or 25-16)
3 or av3d . :
Is v v > 2700 pc/h? No
3 or avi4
Is v v > 1.5 v /2 No
3 or av34 12
If yes, v = 2390 (Equation 25-18)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
v 2390 4400 No
12
Level of Service Determination (if not F)
Density, . D = 4.252 + 0.0086 v - 0.009 L = 23.5 pc/mi/ln

_ R 12 D
Level of service for ramp-freeway junction areas of influence C

Speed Estimation

Intermediate speed variable, D = 0.486
. s
Space mean speed in ramp influence area, S = 53.8 mph
R
Space mean gpeed in outer lanes, - s = 70.8 mph
0

Space mean speed for all vehicles, S = 60.9 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Diverge Analysis

Phone: ;
E-mail:

Analyst’: JW
RAgency/Co. : .
Date performed: 9/11/09
Analysis time period: PM Peak

Freeway/Dir of Travel:

Junction:
Jurisdiction:
Analysis Year:

Description: 15/15/15

Fax:

H-2 Fwy SB Off-Ramp

H-2 Fwy/Ka Uka Blvd

Year 2025 With Project

‘Freeway Data

Type of analysis

‘Number of lanes in
Free-flow speed on
Volume on freeway

freeway
freeway

Off Ramp Data

Side of freeway
Number of lanes in
Free-Flow speed on
Volume on ramp

Length of first accel/decel lane
Length of second accel/decel lane

Tamp
AP

Does adjacent ramp
Volume on adjacent

exist?
ramp

Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Junction Components

Volume, V {vph)

Peak-hour factor, PHF

Peak 15-min wvolume,
Trucks and buses

vls

Recreational wvehicles

Terrain type:

Adjacent Ramp

Conversion to pc/h

-~ No Pineapple Road

Diverge

-4

65.0 mph

3554 vph

Right

1

35.0 mph

1051 vph

150 ft
ft

Data (if one exists)

Yes

1884 vph

Downstream

Oon

1800 ft

Under Base Conditions

Freeway Ramp
3554 1051
0.95 0.95
935 277
2 2

0 0

Rolling Level

Adjacent

Ramp

1884 vph
0.95

496 v

2

0
Level

of op




Grade 0.00 % 0.00 % 0.00 %
Length o 0.00 mi 0.00 mi 0.00 mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational vehicle PCE, ER 2.0 : 1.2 1.2
Heavy wvehicle adjustment, fHV 0.971 0.990 0.950
Driver population factor, fP i.00 - 1.00 1.00
Flow rate, vp ' 3853 1117 2003 pcph
Estimation of V12 Diverge Areas
L = {(Equation 25-8 or 25-9)
EQ
P = 0.436 Using Equation 8
FD
v =v + (v-v )P = 2310 pc/h
12 R F R FD
Capacity Checks
Actual Maximum . LOS F?
v =V 3853 9400 : No
Fi F . ’
v =V -V 2736 9400 No
FO F R
v ' 1117 2000 No
R
v v 771 pc/h {Equation 25-15% or 25-16)
3 or av3i4
Is v v > 2700 pc/h? No
3 or av34
Is v v >1.%5 v /2 No
3 or avid 12
If yes, v = 2310 {Equation 25-18)
12a : '
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
v 2310 4400 No
12
Level of Service Determination (if not F}
Density, D= 4.252 + . 0.0086 v - 0.009 L = 22.8 pce/mi/1n

R 12 D
Level of service for ramp-freeway -junction areas of influence C

Speed Estimation

Intermediate speed variable, D = 0.529
S
Space mean speed in ramp influence area, s = 52.8 mph
. R
Space mean speed in outer lanes, s = 71.3 mph
0

Space mean speed for all vehicles, s 59.0 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Merge Analysis

Phone:

E-mail-

Analvyst: JW
Agency/Co.: -
Date performed: 9/11/09
Analysis time period: =~ AM Peak

Fax:

Freeway/Dir of Travel: H-2 Fwy SB On Ramp Loop (WB)
Junction: H-2 Fwy/Ka Uka Blvd
Jurisdiction:
Analysis Year: Year 2025 With Project
Description: 15/15/15 - No Pineapple Road
Freeway Data
Type of analysis Merge
Number of lanes in freeway 4
Free-flow speed on freeway 65.0 mph
Volume on freeway 3689 vph
On' Ramp Data
Side of freeway Right
Number of lanes in ramp 1
Free-flow speed on ramp 35.0 mph
Volume on ramp 2030 vph
Length of first accel/decel lane 650 ft
Length of second accel/decel lane ft
Adjacent Ramp Data {(if one exists)
Does adjacent ramp exist? Yes
Volume on adjacent Ramp 603 vph
Position of adjacent Ramp Upstream
Type of adjacent Ramp Off
Digtance to adjacent Ramp 1500 ft

Junction Components

{vph)}

Volume, V
Peak-hour factor, PHF
Peak 15-min volume, v1b5

Trucks and buses
Recreational wvehicles
Terrain type:

Conversion to pc/h

Freeway

3689
0.95
971

2

0 .
Rolling

Under Base Conditions

Ramp

.2030
0.95
534
2
0
Level

Adjacent

Ramp

603 vph
0.95

159 v

2 %

0 %
Level




Grade ] % . % %
Length mi mi mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.950 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, wvp 4000 2158 641 pcph
Estimation of V12 Merge Areas
L = ' {Equation 25-2 or 25-3)
EQ
P = -0.052 TUsing Equation 4
FM
v =v (P .Y = =207 pc/h
12 F M
Capacity Checks
Actual Maximum LOS F?
v 6158 9400 No
FO ‘
A% A% 2103 pc/h {Ecquation 25-4 or 25-5)
" 3 or avi4
Is v v > 2700 pc/h? No
3 or av34
Iz v A >1.5v /(2 Yes
3 or av34 12
If ves, v = 1600 {Ecquation 25-8)
12a
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
v 1600 4600 " No
124
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 29.7 pc/mi/1n

R R 12 A
Level of service for ramp-freeway junction areas of influence D

Speed Estimation

Intermediate speed variable, M = 0.443
: S
Space mean speed in ramp influence area, 5 = 54.8 mph
R
Space mean speed in cuter lanes, s = 62.5 mph
0

Space mean speed for all vehicles, S = 57.6 mph




HCS+: Ramps-and Ramp Juhctions Release‘5.4

Fax:

Phone:

F-mail:

Analyst: JW
Agency/Co.: .
Date performed: 9/11/09
Analysis time period: PM Peak

Freeway/Dir of Travel: H-2 Fwy S

Junction:-
Jurisdiction:

Analysis Year: Year 2025
Description: 15/15/15 - No Pinea

Merge Analysis

B On Ramp Loop (WB)

H-2 Fwy/Ka Uka Blvd

With Project
pple Road

Freeway Data

Type of analysis

Number of
Free-flow
Volume on

lanes in freeway
speed on freeway
freeway

Side of freeway

Number of
Free-flow
Volume on
Length of
Length of

lanes in ramp

speed on ramp

ramp .

first accel/decel lane
second accel/decel lane

Adjacent

Does adjacent ramp exist?

Volume on

adjacent Ramp

Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Conversion to

Junction Components

Volume, V
Peak-hour

{vph}
factor, PHF

Peak 15-min volume, wv15
Trucks and buses
Recreational vehicles
Terrain type:

Merge

4

65.0 mph

2503 vph

On Ramp Data

Right

1

35.0 mph

1884 vph

650 ft
ft

Ramp Data (1f one exists)

Yes
1051

Upstream

Off
1500

pc/h Under Base Conditions

Freeway

2503
0.95
659

2

&)
Rolling

Ramp

1884
0.95
496

2

0
Level

vph

ft

Adjacent

Ramp '
1051 vph
0.95
277

2

0
Level

o0 df




Grade ' - ] % %

R R iz A
Level of service for ramp-freeway junction areas of influence C

Speed Estimation

%<
Length mi- : mi mi
Trucks and buses PCE, ET 2.5 : 1.5 1.5
Recreational wvehicle PCE, ER 2.0 _ 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.990 0.990
Driver population facter, fP 1.00 1.00 1.00
Flow rate, vp : 2714 2003 1117 pcph
Estimation of V12 Merge Areas
L = (Equation 25-2 er 25-3)
EQ '
P = -0.033 Using Equation 4
M
v =v (P )} = =87 pe/h
12 F FM
Capacity Checks
Actual - Maximum LOS F?
v 4717 9400 No
FO ' '
v v 1400 pc/h {Equation 25-4 cor 25-5)
3 er av34 o _
Is v v ‘> 2700 pc/h? No -
3 or avi4
Is v v > 1.5 v /2 Yes
3 or avi4d 12
If ves, v = 1085 (Equation 25-8)
124
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
v 1085 4600 No
123 .
Level of Service Determination {(if not F})
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 24.6 pe/mi/1ln’

Intermediate speed variable, M

= 0.361
. 5]
Space mean speed in ramp influence area, s = 56.7 mph
‘ R
Space mean speed in cuter lanes, S = 63.9 mph
0

Space mean speed for all vehicles, 5 = 59.0 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Merge Analysis

Freeway/Dir of Travel:

Junction:

Jurisdiction:
Analysis Year:

" Phone:
E-mail:
Analyst: JW
Agency/Co.: .
Date performed: 9/11/09
Enalysis time period: PM Peak

Year 2025

Fax:

H-2 Fwy SB On Ramp (EB)
H-2 Fwy/Ka Uka Blvd

With Project

Description: 15/15/15 - No Pineapple Road

Freeway Data

Junction Components

Volume, V
Peak-hour

Peak 15-min volume,

{vph)
factor, PHF

vl5

Trucks and buses
Recreational vehicles
Terrain type:

Conversion to pc/h

Freeway

4387
0.95
1154

2

0
Rolling

Ramp

2105
0.95
554

2

0
Level

Type of analysis Merge

Number of lanes in freeway 5

Free-flow speed on freeway 65.0 mph

Volume on freeway 4387 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph
. Volume on ramp 2105 vph

Length of first accel/decel lane 820 ft

Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? Yes

Volume on adjacent Ramp 1884 vph

Position of adjacent Ramp Upstream

Type of adjacent Ramp on

Digstance to adjacent Ramp 1600 ft

Under Base Conditions

Adjacent

Ramp

1884 vph
0.95

496 v

2 %

0 %
Level




Grade C - % % . . %

Length : mi mi mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational wvehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.990 0.990
Driver population factor, £P 1.00 1.00 1.00
Flow rate, vp 4756 2238 2003 pcph

Estimation of V12 Merge Areas

L o= {Equation 25-~2 or 25-3})
EQ

P o= -0.062 Using Eguation 4
FM

v =v (P ) = =229 pc/h

12 F FM

Capacity Checks

Actual Maximum LOS F7;
v 5948 9400 - No ’
FO.
v v 1969 pc/h (Equation 25-4 or 25-5)
3 or av34 '
Is v v > 2700 pc/h? Nc
3 or av3id
Is v v > 1.5 v /2 Yes
3. or av3i4 12 .
If ves, v = 1484 {Equation 25-8)
: 12A
Flow Entering Merge Influence Area
Actual Max Desirable ) Violation?
v 1484 4600 No
1234
Level of Service Determination {(if not F}
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 28.3 pc/mi/ln

R R 12 A
Level of service for ramp-freeway junction areas of influence D

Speed Estimation

Intermediate speed variable, M = 0.425

Space mean speed in ramp influence area, SS = §5.2 nmph
Space mean speed in outer lanes, SR = 62.8 mph
Space mean speed for all wehicles, SD = 57.8 mph‘




Merge Analysis

Freeway/Dir of Travel:

Junction:

HCS+:
- Phone:
E-mzil:
Analyst: g
Agency/Co.:
Date performed: 9/11/09
Analysis time period: AM Peak

Fax:

Ramps - and Ramp Juncticns Release 5.4

H-2 Fwy SB On Ramp {(EB)

H-2 Fwy/Ka Uka Blvd

Jurisdiction:

Analysis Year:
Description:

Year 2025

With Project

15/15/15 - No Pineapple Road

Freeway Data

Type of analysis

. Number of
Free-flow
Volume on

lanes in freeway
speed on freeway
freeway

Side of freeway

Number of
Free-flow
Volume on
Length of
Length of

lanes in ramp

speed on ramp

ramp

first accel/decel lane
second accel/decel lane

Adjacent

Does adjacent ramp exist?
Volume on adjacent Ramp
Position of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp

Junction Components:

vVolume, V
Peak-hour

{vph)

facteor, PHF

Peak 15-min volume, w15
Trucks and buses
Recreational wvehicles
Terrain type:

Cenversion to pc/h

Merge

5

65.0 mph

57159 vph
On Ramp Data

Right

1

35.0 mph

2285 vph

820 ft

ft

Ramp Data (if one exists)

Yes

2030 vph

Upstream

Oon

1600 ft

Freeway

5719
.95
1505

2

0
Rolling

Ramp

2285
0.95
601

2

0
Level

Under Base Conditions

Adjacent

Ramp :
2030 vph
0.95

534 v

2 %

0 %
Level




Grade % . % %
Length _ mi mi mi
Trucks and buses PCE, ET ' 2.5 1.5 1.5
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.9%0 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 6201 2429 2158 pcph
Estimation of V12 Merge Areas
L = (Equation 25-2 or 25-3}
EQ
P = -0.086 Using Equation 4 -
FM
v =wv (P ) = =403 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
v 7142 9400 Ne
FO
v v 2558 pc/h (Egquation 25-4 or 25-5}
3 or avi4
Is v v > 2700 pc/h? No
3 or avi4
Is v v > 1.5 v /2 Yes
3 or avi4 12
If yves, v = 1B8S (Equation 25-8)
123
Flow Entering Merge Influence Area
Actual Max Desirable Viclation?
v 1885 4600 : No
123
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 32.9 pc/mi/ln
R R 12 A
Level of service for ramp-freeway junction areas of influence D

Speed Estimation

Intermediate speed variable, o M = 0.555
S
Space mean speed in ramp influence area, S = 52.2 mph
: R
Space mean speed in cuter lanes, s = 61.7 mph
0

Space mean speed for all vehicles, S 55.6 mph




HCS+: Basic Freeway SegmentS‘Release 5.4

Phone: : ) Fax:
E-mail:

Operational Analysis

Analyst: : JwW

Agency or Company: )

Date Performed: 9/11/09

Analysis Time Pericd: AM Peak
Freeway/Direction: H-2 Fwy NB

From/To:

Jurisdiction:

Analysis Year: - ‘ Year 2025 With Project

Description: South of Ka Uka Blvd - 15/15/15%

Flow Inputs and Adjustments

volume, V 4516 veh/h
Peak-hour factor, PHF 1.00
Peak 15-min volume, v15 1129 v
Trucks and buses 2 %
Recreational vehicles 0 : %
Terrain type: ’ Rolling
Grade ) 0.00 %
Segment length 0.00 mi
‘Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.971
Driver population factor, fp 1.00
Flow rate, vp 930 pc/h/1n

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
Number of lanes, N . ‘ ' 5 '
Free-flow speed: ~ Base

FF5 or BFFS 70.0 mi/h
Lane width adjustment, £fILW 0.0 ‘ mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, £ID 0.0 mi/h
Number of lanes adjustment, N 0.0 ] mi/h
Free-flow speed, FFS 70.0 mi/h

) Urban Freeway
105 and Performance Measures_

Flow rate, vp 930 pc/h/ln
Free-flow speed, FFS ) 70.0 mi/h
Average passenger-car speed, S 70.0 mi/h
Number of lanes, N 5
Density, D ' o 13.3 "~ po/mi/in

Level of service, LOS. B



HCS+?.Basic Freeway Segments Reléase 5.4

Phone:
E-mail:

Analyskt: JW
Agency or Company:

Date Performed: 9/11/0%
Analysis Time Period: BEM Peak
Freeway/Direction: H-2Z Fwy KB
From/To: : '
Jurisdiction:

Analysis Year:

Operational Analysis

Fax:

Year 2025 With Project

Description: South of Ka Uka Blvd - 15/15/15

Volune, V
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER
. Heavy vehicle adjustment, fHV
Driver population factor, fp
Flow rate, vp

Lane width :
Right-shoulder lateral clearance
Interchange density
Number of lanes, W
Free-flow speed:

FFS or BFFS
Lane width adjustment, fLW |
Lateral clearance adjustment, fLC
Interchange density adjustment, £ID
Number of lanes adjustment, fN
-Free-flow speed, FFS

Flow rate, vp

Free-flow speed, FFS

Average passenger-car speed, S
Number of lanes, N

Density, D

Level of service, LOS

Flow Inputs and Adjustments

Speed Inputs and Adjustments

LOS and Performance Measures

9224 veh/h
1.00-

2306 v

2 %

0 %
Rolling

0.00 %

0.00 mi

2.5

2.0

0.971

1.00

1900 pc/h/1ln
12.0 ft

6.0 ft

0.50 interchange/mi
5

Base

70.0 mi/h
0.0 mi/h
0.0 mi/h
0.0 mi/h
0.0 mi/h
70.0 mi/h
Urban Freeway

1900 pc/h/1n
70.0 mi/h
66.6 mi/h

5

28.5 pe/mi/ln
D




HCS+: Basic Freeway Segments Release 5.4

Phone: . ’ Fax:
E-mail:

Operational Analysis

Analyst: : ) JW

Agency or Company:

Date Performed: 9/11/09

Analysis Time Period: AM Peak
Freewavy/Direction: H-2 Fwy NB

From/To:

Jurisdiction:

Analysis Year: Year 2025 With Project

Description: North of Ka Uka Blvd - 15/15/15 - No Pineapple Road

Flow Inputs and Adjustments

Volume, V 3182 veh/h
Peak-hour factor, PHF 1.00
Peak 15-min volume, v15 : 796 v
Trucks and buses . 2 %
Recreational wvehicles 0 %
Terrain type: Rolling
Grade 0.00 %
Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational wvehicle PCE, ER 2.0
Heavy wvehicle adjustment, fHV 0.971
Driver population factor, fp 1.00
Flow rate, wvp 819 pc/h/1ln

Speed Inputs and Adjustments

Lane width _ 12.0 ft
Right-shoulder lateral clearance ‘ 6.0 ft
Interchange density 0.50 : interchange/mi
Number of lanes, N ' 4
Free-flow speed: ~ Base
FFS or BFFS 70.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 6.0 mi/h
Interchange density adjustment, fID 0.0 mi/h
Number of lanes adjustment, fN 1.5 mi/h :
Free-flow gpeed, FFS 68.5 mi/h f

Urban Freeway

LOS and Performance Measures

Flow rate, wvp 819 pc/h/1n
Free-flow speed, FFS 68.5 mi/h
Average passenger-car speed, S 68.5 mi/h
Number of lanes, N 4

Density, D 12.0 : pe/mi/ln
Level of service,  LOS | B .



HCS+: Basic Freeway Segments Release 5.4

Phone:
E-mail:

Analyst: Jw
Agency or Company:

Date Performed: 9/11/09
Analysis Time Period: PM Peak
Freeway/Directior: H-2 Fwy NB
From/To:

Jurisdiction:

Analysis Year:

Operational Analysis

Fax:

Year 2025 With Project

Description: North of Ka Uka Blvd - 15/15/15 - No Pineapple Road

Volume, V
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER
Heavy vehicle adjustment, £HV
Driver population factor, fp
Flow rate, vp

Lane width
Right-shoulder lateral clearance
Interchange density
Number of lanes, N
Free~flow speed:

FFS or BFFS
Lane width adjustment, fLW
Lateral clearance adjustment, fLC
Interchange density adjustment, £ID
Number of lanes adjustment, fN
Free-flow speed, FFS

Flow rate, vp

Free-flow speed, FFS

Average passenger-car speed, S
Number of lanes, N

Density, D

Level of service, LOS

Flow Inputs and Adjustments

Speed Inputs and Adjustments

L0OS and Performance Measures

4782 veh/h
1.00 .

1196 v

2 %

0 %
Rolling

0:00 %

0.00 mi

2.5

2.0

0.971

1.00

1231 pc/h/ln
12.0 ft

6.0 ft

0.50 interchange/mi
4

Base

70.0 mi/h
0.0 mi/h
0.0 mi/h
0.0 mi/h
1.5 mi/h
68.5 mi/h
Urban Freeway

1231 pce/h/1n
68.5 mi/h
68.5 mi/h

4

18.0- pc/mi/ln
B




HCS+: Basic Freeway Segments Release 5.4

Phone: ' ) Fax:
E-mail:

Operational Analysis

Analyst: ) JW
Agency or Company:

Date Performed: 6/11/0%
hnalysis Time Period:  AM Peak
Freeway/Direction: H-2 Fwy SB
From/To:

Jurisdiction:

Analysis Year: Year 2025 With Project
Description: South of Ka Uka Blvd - 15/15/15

Flow Inputs and Adjustments

Volume, V "~ BOOS

Peak-hour factor, PHF 1.00
Peak 15-min wvolume, v15 2002
Trucks and buses 2 '
Recreaticnal wvehicles 0]
Terrain type: Rolling
Grade 0.00
Segment length : 0.00
Trucks and buses PCE, ET 2.5
Recreational wvehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.971
Driver population factor, fp s 1.00
Flow rate, vp 1374

veh/h

8 5 o

mi

pc/h/ln

Speed Inputs and Adjustments

Lane width . 12.0

Right-shoulder lateral clearance 6.0
Interchange density _ 0.50
Number of lanes, N ' . 6.
Free-flow speed: ”  Base
FFS or BFFS 70.0
Lane width adjustment, fLW 0.0
Lateral clearance adjustment, ILC 0.0
Interchange density adjustment, £ID 0.0
Number of lanes adjustment, N 0.0
Free-flow speed, FFS 70.0

Urban Freeway

LOS and Performance Measures

ft
ft

interchange/mi

mi/h
mi/h
mi/h
mi/h
mi/h
mi/h

Flow rate, vp 1374

Free-flow speed, FFS 70.0
Average passenger—car speed, S 70.0
Number of lanes, N ] )

Density, D 19.6

Level of service, LOS ' C

pc/h/1ln
mi/h
mi/h

pc/mi/ln




HCS+: Basic Freeway Segments Release 5.4

Phone: PFax:
E-mail:

Operational Analysis
Analvyst: JW
Agency or Company:
Date Performed: 9/11/09
Analysis Time Period: PM Peak
Freeway/Direction: H-2 Fwy SB
From/To:
Jurisdiction:
Analysis Ye&dr: Year '2025 With Project
Description: South of Ka Uka Blvd - 15/15/15

Volume, V
Peak-hour factor, PHF
Peak 15-min volume, vi5
Trucks and buses :
Recreational vehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
‘Recreational wvehicle PCE, ER
Heavy vehicle adjustment, fHV
Driver population factor, fp
Flow rate, vp '

Lane width

Right-shoulder lateral clearance
Interchange density

Number of lanes, N

Free-flow speed:

) FFS or BFFS

Lane width adjustment, fLW _
Lateral clearance adjustment, fLC
Interchange density adjustment, fID
Number of lanes adjustment, fN
Free-flow speed, FFS

L.0S and Performance Measures

Flow rate, vp

Free-flow speed, FFS

Average passenger-car speed, S
Number of lanes, N

Density, D

Level of service, LOS

Flow Inputs and Adjustments

Speed Inputs and Adjustments

6493 veh/h
1.00 :
1624 v

2 %

0 %
Rolling

0.00 %

0.00 mi

2.5

2.0

0.971

1.00.

1115 rc/h/1n
12.0 ft

6.0 £t

0.50 interchange/mi
6

Base

70.0 mi/h
0.0 mi/h
0.0 mi/h
0.0 mi/h
0.0 mi/h
70.0 mi/h
Urban Freeway

1115 pc/h/ln
70.0 mi/h
70.0 mi/h

6 ,

15.9 pc/mi/ln
B




HCS+: Basic Freeway Segments Release 5.4

Phone: Fax:
E-mail:

Operatiocnal Analysis
Analyst: JW
Agency or Company:
Date Performed: 9/11/09
Analysis Time Period: AM Peak
Freeway/Direction:

From/To:
Jurisdiction:
MAnalysis Year:

H-2 Fwy SE

Year 2025 With Project

Description: North of Ka Uka Blvd - 15/15/15 - No Pineapple Road

Flow Inputs and Adjustments

Volume, V 4292 veh/h
Peak-hour factor, PHF 1.00
Peak 15-min volume, vI15 1073 w
Trucks and buses 2 %
Recreational wvehicles 0] %
Terrain type: Rolling
Grade ¢.00 %
) Segment length ¢.00 rai
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE,. ER 2.0
Heavy vehicle adjustment, fHV o 0.971
Driver population factor, fp 1.00
Flow rate, vp 1105 pc/h/ln
Speed Inputs and Adjustments
Lane width 12.0¢ ft
Right-shoulder lateral clearance 6.0 ft
Interchange density 0.50 interchange/mi
" Number of lanes, N 4 :
Free-flow speed: Base
FFS or BFFS _ 70.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, £ID ¢.0 mi/h
Number of lanes adjustment, N 1.5 mi/h
Free-flow speed, FFS : 68.5 mi/h
Urban Freeway
LOS and Performance Measures
Flow rate, vp 1105 pc/h/1n
Free-flow speed, FFS 68.5 mi/h
Average passenger-car speed, § 68.5 mi/h
Number of lanes, N ’ 4
Density, D 16.1 pa/mi/ln
Level of service, LOS B



HCS+: Basic Freeway Segments Release 5.4

- Phone:

E-mail:

Analyst: TW
Agency or Company:

Date Performed: 9/11/09
Analysis Time Period: PM Peak

Freeway/Direction: H-2 Fwy SB
From/To:
Jurisdiction:

Analysis Year:

Operational Analysis

Fax:

Year 2025 With Project

Description: HNorth of Ka Uka Blwd - 15/15/15 - No Pineapple Road

Volume, V
Peak-~hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreaticnal wvehicles
Terrain type:-

Grade

Segment length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER
Heavy wvehicle adjustment, fHV
Driver population factor, fp
Flow rate, vp

Lane width
Right-shoulder lateral clearance
Interchange density
Number of lanes, N
Free-flow speed:

FFS or BFFS
Lane width adjustment, fLW
Lateral clearance adjustment, fLC
Interchange density adjustment, £ID
Number of lanes adjustment, £fN
Free-flow speed, FFS

Flow Inputs and Adjustments

Speed Inputs and Adjustments

LOS and Performance Measures

Flow rate, vp

Free-flow speed, FFS

Average passenger-car speed, S
Number of lanes, N

Density, D ’

Level of service, LOS

3554 veh/h
1.00

889 v

2 %

0 %
Rolling

0.00 %

0.00 mi

2.5

2.0

0.971

1.00

915 pce/h/1ln
12.0 ft

6.0 Et

0.50 interchange/mi
4

Base

70.0 mi/h
0.0 mi/h
0.0 mi/h
0.0 mi/h
i.5 mi/h
68.5 mi/h
Urban Freeway

15 pc/h/1n
68.5 mi/h
68.5 mi/h

4 .
13.4 pc/mi/ln
B .




APPENDIX L

CAPACITY ANALYSIS CALCULATIONS
PROJECTED YEAR 2025 PEAK HOUR TRAFFIC
ANALYSIS WITH PROJECT
KOA RIDGE MAKAI AND WAIAWA DEVELOPMENTS
(WITH ADDITIONAL IMPROVEMENTS)




HCM Signalized Intersection Capacity Analysis
25 Ka Uka Blvd & 5113/2010

A L AN Y

Ideal Flow {vphpl) 2000 2000 2000 0 .. 2000 2000 2000

Year 2025 AM Peak 2/14/2005 With Pro;ent With Improvements _ . Synchra 7 - Report
%user_name% - : Page 1




HCM Signalized Intersection Capacity Analysis
25: Ka Uka Blvd & 5/13/2010

Year 2025 PM Peak 2/14/2005 With Project With Improvements | Synchro 7 - Report
Y%user_name% : Page 1



B U B e A L i e

HCM Signalized Intersection Capacity Analysrs
5: Ka Uka Bivd & H-2 Off (SB) 9/11/2009

YO N T U

Lane Configurations

Ideal Fiow (vphpl 2000 2000 2000 2000 2000 2000 2000 2000

Lane Uil Factor

Fit Protected

Fit Permitted

Tum Tpe ' ' - T 7 Prot Prot custom Prot Perm .

Pemitted Phases 3 _ 6

Effective Green, g (s)

Clearance Time (s) - 5.0 50 50 5.0 50 5 50

Lane Grp Cap {vph)

v Ratio Perm

Uniform Delay, di

Incremental Delay, d2

Level of Service I D B D 5 e

Approach LOS C : B ¢ C

HCM Average ontrol Delay

Actuated Cycle Length (s} Sum of lost time (s} - 27.0

Analysis Period (min) o 15

Year 2025 AM Peak 8/26/2009 With Project Synchro 7 - Report
- Page 4



HCM Signalized Intersection Capacity Analysis _ o
5: Ka Uka Blvd & H-2 Off {SB) 9/11/2009

YR P o S N SV

Lane Configurations

Ideal Flow (vphpi) 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000

Lane Util. Factor 0.91 097 0.91 1.00 100 097 1.00

Fit Protected

eak—hour. factor, PHF

RTOR Reduction (

Tum Type

Permitted Phases

Effective Green, g (s) 442 134 626 7.8 319 173 300 .. 290
{s)

Lane Grp Cap {vph) 2038 420 2904 126 547 542 510 419

Clearance Time

v/s Ratio Perm o ' - 0.11

Uniform Delay, d1

incremental Delay, d2 124 4.0 0.6 12.5 4.1 7.2 0.5 39

Level of Service D D B ' £ D D D D

Approach LOS D C D ' D

HCM Average Control Delay 376 - HCM Level of Service D

Actuated Cycle Length (s) _Sum of lost time (s)

Analysis Period (min) 15

Year 2025 PM Peak 2/14/2005 With Project Synchto 7 - Report
Page 4




HCM Signalized Intersection Capacity Analysis :
31: Ka Uka Blvd & Spine Rd 9N1/2008

N N i U U A T

Lane Configurations Y M % T ¥ f % b

Ideal Flow{

vphpl 1900 1900

Lane Util. Factor
Flt Protected

Fit Permitted

Peak-hour factor, PHF: - 100 100 100 100 100 100 100 100 100 100 100 1.00

ATOR Reduction {vph)

Permitied Phases Free Free

Efective Green g(s) 92 _

107

748 748 179 179

Clearance Time (s

v/s Ratio Perm

Uniform Delay, d1

Incremental Delay, d2

Level of Service C C C B A _ A C C

Approach LOS - e : 2

HCM Average Control Delay - "~ HCM Level of Service B

N

Actuated Cycle Length (s)

Analysis Period (min) 15

Year 2025 AM Peak 8/26/2009 With Project Synchro 7 - Report
: Page 15




HCM Signialized Intersection Capacity Analysis
31: Ka Uka Bivd & Spine Rd - o 9M11/2009

N e T T S A

2000

RTOR Heduction (v

Permitted Phases o _ Free ‘ Free

Effective Green, g (

Lane Grp Cap (vph) 329 1523 287 1506 1667 1811 897 414

v/s Ratic Perm

Uniform Delay, d1

Incremental Delay, d2
Level of Service D C D C A A D C

Approach LOS c c ' A ' D

HCM Average Control Delay . 254 HCM Level of Service -

Actuated Cycle Length (s) 1014  Sumof losttime (s) 16.0
i
Analysis Period

{min) - 15

Year 2025 PM Peak 2/14/2005 With Project : Synchro 7 - Report
Page 15




HCM S'ignalized' Intersection Capacity Analysis . Co L
35: Ukee (E) & Ka Uka Bivd : 9/11/2009.

O N )

Lane Configurations

Ideal Flow {vphpl) 1900 1900

ane Util. Factor

Flt Permitted
Pealc-hour factor, PHF

 RTOR Reduction (vph)

Turn Type Perm Perm Perm Perm

Permitted: Phases 4 8 — SR

(s

Effective Green, g

Lane Gme Cap (vph)

visRatoPerm - 001 c004 0.01 0.24

Uniform Delay, d1
Incremental Delay, d2 ' 0.3 ' 2 00 o1 08 0.1
Level of Service

Approach LOS ¢ B - = :

HCM Average Control Delay 44 HCM Level of Service A

Actuated Cycle Lenth (s) 53.1 Sum of lost time (s) 10.0

nalysis Period {min) 15

Year 2025 AM Peak 8/26/2009 With Project - Synchro 7 - Report
o Page 16




- HCM Signalized Intersection Capacity Analysis _
35: Ukee (E) & Ka Uka Blvd , . _ 9/11/2009

A N NNt AN

Lane Configurations

Ideal Flow (vohpl) 1900 1900 1900 1900 1900 1900 2000 2000 2000 2000 2000 2000

Lane Uil Factor

Flt Protected 097 0.97 095 100 095 100

Fit Permitted 074 To077 . 044 100 018 100

e e

Peak-hour factor, PHF - : 00 1 .00

RTOR Reduction (vph)
Turn Type _ Pem Perm ~ Pem _Perm

ermlttedPhases 4 - ; -

Effective Green, g () 14.0 T 140 407 407 407 407

Iearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

2256 2325

LaneGpCap(vph) 29 298 167 2308

v/s Ratio Perm 0.05 - ¢013 003

Unform Delay,dt 20.9 3 22.9 46 66 54 1.2

ncrmental Delay, d2 0.4 34 o1 02 07 04

evel of Service C C A A

pproach LOS C c A

HCM Average Control Delay 89  °  HCM Level of Service A

Actuated Ccle Length (s) ] 647 Sum of lost time (s) 10.0

Analysis Period (min) 15

Year 2025 PM Peak 2/14/2005 With Project Synchro 7 - Report
Page 16




HCM Signalized Intersection Capacity Analysis . .
4: Waipio Uka & Ka Uka Blvd ' ' ) | 911/2009"

S T 2 U V. R 4

Lane Configurations

ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2000 2000 2000 2000 2000 2000

Lane Util. Factor

Fit Protected
Fit Permitted
Peak-hour-factor, PHF

RTOR Reduction {vph

Permitted Phases 4 _ ] 2 6

Effective Green, g(s) 4 114 278 218 278 2.8

Clearance Time (s) 5.0 5.0 5.0 - 50 50

Lane Grp Cap {vph) 332 333 410 2079 193 2091

v/s Ratio Perm 0.04 012 0.08 ' 0.20

Uniform Delay, d1

Incremental Delay, d2 0.3 1.3 0.2 0.4 1.1 0.1

Level of Service B B A A A A

Approach LOS B ' B A A

HCM Average ontrol eiay 8.0 - HCM Level of Service A

Actuated Cyele Length (s) : Sum of lost time (s}

aI31s Period “ S 15

Year 2025 AM Peak 8/26/2003 With Project Synchro 7 - Report
Page 3




HCM Signalized Intersection Capacity Analysis < - oo _
4: Waipio Uka & Ka Uka Bivd _ o _ — 9/11/2009

N Y .

ane Configurations

1900 1900 2000 2000 2000

"HCM Level of Service

Sum of lost time {s)

Year 2025 PM Peak 2/14/2005 With Project Synchro 7 - Report
' : Page 3



HCM Signaﬁzed Inters‘ectioh Capacity Analysis
37: Ka Uka Blvd & Ukee (W) : 9/11/2009

R . U W T T N

Lane Configurations

ideal Flow 2000 1900 1900

Lane Util. Factor

Fit Protected

i’t Permitted

Peak-hour factor, PHF

RTOR Reduction {vph)

Tum Type Prot - Prot Perm Perm

Permited Phases o 6

EffectiveGreen,g(s) @ 69 262 105 298 169 189

R R e i

Ieaanc Time ) 50

Lane Grp Cap {vph) 187 1405 285 1615 382 409

vis Ratio Perm ' 047 .01

mfon'n Delay, d1 286  18.1 26.7 13.3 235 ' 19.6

ncrmenl Delay, d2 0.9 i8 1.4 0.2 ' 51

Level of Service . C B C B o - B

ApproachLOS C . S _—

HCM Average Control Delay 204 HCM Level of Service C

ctuated Cycle Length {s) 68.6 Sumn of lost time (s) 200

na!ys:s Period (min) ' 15

Year 2025 AM Peak 8/26/2009 With Project ‘ Synchro 7 - Report
: . _ _ Page 17




HCM Signal'ized- intersection Capacity Analysis
37: Ka Uka Bivd & Ukge (W) _ . 9/11/2009

IR o N N T S A

Lane Configurations N A Y b & 3
Ideal Flow (vphpl} 2000 2000 2000 2000 1900 1900 - 1900 -. 1900

t.ane Utit. Factor

Effective Green, g (s) 4.1 29,0 119 368 21.7 . 21.7

Clearance Tme(s) 5.0

Py

Lane Grp Cap (vh)

v/s Ratio Perm

Uniform Delay, di

Incremental Delay, d2 6.0 35 7.1 1.5 106 0.1

Level of Service D C D B D S C

Approach LOS i c  C D C

HCM Average Control Delay

Actuate Cyclelength(s) 776  Sumoflostiime (s) 200

Analysis Period (min) ' 15

Year 2025 PM Peak 2/14/2005 With Projec{ _ : Synchro 7 - Report
' Page 17




HCM Signalized Intersection Capacity Analysis _ .
3: Ka Uka Blvd & Kam Hwy ' 9/11/2009

> o~ s < ‘\.. f ,-\l y

Lane Configurations

ideal Flow {vphpl

ne Util. Factor
It- Protected
Flt Permitted

i

Peak-hour facto PHF

ATOR Reduction {vph

Permitied Phases - o 2 e

IncrementalDelay,d2 14 05 00 22 20 00 04 11 03 16 03 00

ice D D A C C A D C C ¢ B B

Approach LOS D C C T

HCM Average Control Delay _ 23.0 HCM Level of Service C

Actuated Cycle Length (s) 82.9 Sum of lost time (s) . 15.0

na[ysis Period (min ‘ ‘ 15

Year 2025 AM Peak 8/26/2009 With Project Synchro 7 - Report
' Page 2




HCM Signalized Intersection Capacity A_haly_.s_i_s-._ _ -
3: Ka Uka Blivd & Kam Hwy 9/11/2009

RN A

Peal-hour factor, PHF

HTOR Reduction (vph)

TumType Split " Free ptrov  Prot

Permitted Phases Free 2 6

Effective Green, g (s)

Clearance Time (s)

Lane Grp Cap-{vph) 103 205 1583 447 454 1442 112 1128 505 686 1612

v/s Ratio Pem

Uniform Delay, d1 459 458 00 345 344 171 458 320 280 383 196 172

Incremental Delay, d2 17 07 00 50 46 02 16 29 05 28 02 00

Level of Service D D A D D B D C C D B

Approach LOS

HCM Average Control Delay _ 29.2 - HCM Level of Service ' C

Actuated Cycle Length (s) 101.7 Sum of lost time {5) 20.0

Analysis Period (min} 15

Year 2025 PM Peak 2/14/2005 With Project Synchro 7 - Report.
: ' Page?2




- HCM Signalized Intersection Capacity Analysis : I
19: Waipio Uka & Kam Hwy - _ ' _9/1/2009

N e T Y

Lane Configurations

Ideal Flow-(hpl) 1900 1900 . 1900 2000 2000 2000 2000 2000 2000 2000 2000 2000
Lane Util. Factor

Fit Protected

Flt Permitted

Peak-hour factor, PHF

{

RTOR Reduction {vph) , ' 0 0 0 327 0 1

Tum Type Split Free  Spit Prot Perm  Prot Perm

Permitled Phases Free o o 2 B

Effective Green, g:(s) 09 09 808 195 195 53 342 342 . 62 351 35
Clearance Time (s

1583 872 405 122 1577 706 143 1618 724

Lane Grp Gap {vph) 20

vis Ratio Pem 20.01 014 T 0,00

Uniform Delay, d1 395 306 00 277 234 356 169 157 351 197 129

incremental Delay, d2 10 44 00 19 0.0 05 02 03 098 27 00

evel of Setvice D 3] A C G D

pproach LOS

HCM Average Control Delay 216 HCM Level of Service C

Actuated Cycle Length (s) 80.8 Sum of lost time {s) 15.0

Analysis Period (min) 15

Year 2025 AM Peak. 8/26/2009 With Project ' Synchro 7 - Report
' E ' Page 9




HCM Signalized Intersection Capacity Analysis |
19: Waipio Uka & Kam Hwy _ 9/11/2009.

S e r - Nt~ Y

Lane Configurations

Peal¢-hour factor, PHF

RTOR Reduction {vph

Turn Type _ Split Free  Spiit ' Prot Perm  Prot ~ Pem

Permitted Phases S Free .2 _ . B

Lane Grp Cap {vph). 46 49 1583 790 378 173 1834 821 114 1718 . 769

Is Ratio Perm ' 0.03

Uniform Delay, df 473 475 00 366 309 428 211 183 450 207 145

Incremental Delay, d2 15 00 51 01 21 25 14 29 09 00

evelofServtce D . D A D D C B D C B

Approach LOS S :

HCM Average Control Delay 25,6 ~ HCM Level of Service c

ctuated Cycle Leth (s) 99.3 Sum of lost time (s) 20.0

Analysis Period (min) 15

Year 2025 PM Peak 2/14/2005 With Project 3 - Synchro 7 - Report
' ' : Page 8




HCM Signalized Interséction Capacity Analysis-

16: Lumiaina St & Kam Hwy

Conﬁatlon_s

Ideal Flow (vphpl)

Flpb, ped/bikes:

Fit Protected

Fit Permitted
Peak-hour factor, PHF

RTOR Reduction (vph

Protected Phases
Actuated Green, G (s)
Actuated g/C Ratio
Vehicle Extension (s
v/s Ratio Prot

v/c Ratio

Progression Factor

Delay (s)

Intersection Capacity Utilization

¢ Critical Lane Group

0.08

4.7 0.1

64.8%

0.32

40.2

ICU Level of Service

0.39

45.3

f

44.1

9/11/2009 -

'

0.81

28.4

© Year 2025 AM Peak 8/26/2009 With Project

Synchro 7 - Report

Page 8




HCM Si‘gn'élized' Intersection Capacity Analysis | |
16: Lumiaina St & Kam Hwy - 9/11/2009

Lane Configurations

Lane Utit. Factor
Flph, pedibikes.
Fit Protected -~
Flt Permitted

Peak-hour factor, PHF

Confl. Peds. (#hr

Protected Phases

Actuated Graen, G (s) 215 215 1077 66 66 148 546 546 50

020 020

Actuated g/C Ratio

Vehicle Extension (s

v/s Ratio Prot

ritical Lane Group

Year 2025 PM Peak 2/14/2005 With Project Synchro 7 - Report
Page 8




-HCM Signalized Intersection Capacity Analysis _ -
30: Lumiauau St & Kam Hwy _ _ 9/11/2009-

Y U U -

ane Configurations

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 2000 2000 2000 = 2000 2000 2000

ane Util. Factor
Fit Protected
Fit Permitted
Peak-hour factor, PHF

RTOR Reduction {vph)

v/s Ratio Perm . 010 0.6 014

Uniform Delay, d1

Incremental Delay, d2

Level of Service T C C C c D B A D B A

Approach LOS c C B

HCM Average Control Delay

(8)

Actuated Cycle Length

n!ys:s Period {min

Year 2025 AM Peak 8/26/2009 With Project _ Synchro 7 - Report
' Page 14




HCM Signalized Intersection Capacity- Anai‘ysis_:-.: . . s
30: Lumiauau St & Kam Hwy ' B 9/11/2009

Lane Configurations
Ideal Flow {vphp!)
Lane Util. Factor
Flt Protected

Flt Permitted

Permitted Phases 4 _ 4 8 2 - B

ffective Green

Clearance Time (s)

Lane Grp Cap {vph) ' 121 135 117 146 268 2666 1193 84 2298 1029

vfs Ratio Perm

Uniform Delay, d1 416 408 427 410 39.0 9.0 43 447 104 7.2

crementai Delay, d2

Level of Service D D ) D D B A D B A

ApproachLOS D D B " B

HCM Level of Service B

HCM Average Control Delay

Actuated Cycle Length (s) 97.4 Sum of lost time (s) 15.0

Analysis Period (min) 15

Year 2025 PM Peak 2/14/2005 With Project .- Synchro 7 - Report
' Page 14




HCM Signalized Intersection Capacity Anéiysisr
52: Waipahu St & Kam Hwy

2N t L

9/11/2000°

Lane Configurations

ideal Flow (vphpl) 2000 2000 2000 2000 2000 2000

LaneUtl.Facor  1.00 100 100 095 095 1.00

FitProtected 095 100 095 100 100 100

Flt Permitted

Peak-hour factor, PHF 100 - 100 100 1000 100 1.00

- RTOR Reduction {vph} 0 0 -0 36

Tum Typ . pm+v Prot ‘Perm

Permitted Phases 4 6

Effective Green, g (s) 122 373 251 911 610 61.0
Clearance Time (s) 50 . 50 5.0 50 50 5.0
Lane Grp Cap (vph) 201 622 413 2995 2006 898

vfs Ratio Perm

Uniform Delay, d1 482 36.4 3741 27 239 12.5

X

Incremental Delay, d2 46 178 0.5 0.0 7.3 0.0

Level of Service D D D A . C B

Approach LOS D : A C

HCM Level of Service

Sum of lost time (s)

Analysis Period {min)

Year 2025 AM Peak 8/26/2009 With Project _ ' Synchro 7 - Report
' Page 20




HCM Signalized Intersection Capacity Analysis ' :
52: Waipahu St & Kam Hwy _ 9/11/2009

T T N

Lane Config

Ideal Flow (vphpl) 2000 2000 2000 2000
Lane Util. Factor

Fit Protected

Fit Permitted

Peak-hour factor, PHF

e

RTOR Reduction {vph

vfs Ratio Pem

n'rform Delay, d1

ncreenal Delay,d2

Level of Service D C D B C

Approach LOS € B C

HCM Average Control Delay
Hel

Actuated Cycle Length {s)

Analysis Period (min) ‘ 15

Year 2025 PM Peak 2/14/2005 With Project ' Synchro 7 - Report
: ' "Page 20




Fax:

HCS+:
Phone:
E-mail-
Analyst: JW
Agency/Co.:
Date performed: 9/11/09
Analysis time period: =~ AM Peak

Freeway/Dir of Travel:

Junction:

H-2 Fwy NB Off-Ramp

H-2 Fwy/Ka Uka Blvd

Jurisdiction:
Analysis Year:

Year 2025 With Project

Description:

15715715

Freeway Data

Type of analysis

Number of
Free-flow
Volume on

lanes in freeway
speed on freeway
freeway

Diverge Analysis

Ramps and Ramp Junctions Release 5.4

Side of freeway

Number of
Free-Flow
Volume on
Length of
Length of

lanes in ramp

speed on ramp

ramp -

first accel/decel lane
second accel/decel lane

Adjacent

Does adjacent ramp exist?

Volume on

adjacent ramp

Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Conversion to

Junction Components

Volume, v
Peak-hour

Peak 15-min volume,

(vph)
factor, PHF

vl5

Trucks and buses
Recreational wvehicles
Terrain type:

Diverge
5
65.0 mph
4516 vph
Off Ramp Data
Right
2
35.0 mph
1138 vph
800 ft
800 ft
Ramp Data (if one exists)
Yes
388 vph
Downstream
On
1300 ft
pc/h Under Base Conditions
Freeway Ramp Adjacent
Ranmp
4516 1138 388 vph
0.95 0.95 0.95
1188 299 102 v
2 2 2 %
0] 0] 0 %
Rolling Level Level ’




0.00

Grade 0.00 % % %
Length 0.00 mi 0.00 mi 0.00 mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational wvehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, wvp 4896 1210 413 rcph
Estimation of V12 Diverge Areas
L = {Equdtion 25-8 or 25-9)
EQ. :
P = 0.260 Using Equation 0
FD
v =v + {v-vwv}) F = 2041 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
v =V 4407 9400 No
Fi F
v o=V -V 3197 9400 No
FO F R
v 1210 3800 No
R
v v 1183 pc/h (Equation 25-15 or 25-16)
3 or av34d
Is v v > 2700 pe/h? No
3 or av34
Is v v > 1.5 v /2 No
3 or av34 12
If ves, v = 2041 {Equation 25-18}
122
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
v 2041 4400 No
12
Level cof Service Determination (if not F)
Density, D = 4.252 + 0.0086 ¥ - 0.009 L = 0.2 pc/mi/ln
R 12 D

Level of service for ramp-freeway junction areas of influence A

Intermediate speed wvariable, -
Space mean speed in ramp influence area,
Space mean speed in outer lanes,

Space mean speed for all wvehicles,

Speed Estimation

D = 0.537
s

S = 52.7 mph
R

S =70.6 mph
0

5 = 61.0 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Phone: _ ' Fax:
E-mail:

Diverge Analysis

Analyst:. JW

Agency/Co.:

Date performed: 9/11/09

Analysis time period: PM Peak

- Freeway/Dir of Travel: H-2 Fwy NB Off-Ramp
Junction: _ . H-2 Fwy/Ka Uka Blvd
Jurisdiction:

Analysis Year: Year 2025 With Project

Description: 15/15/15/

Freeway Data

Type of analysis i Diverge

Number of lanes in freeway ’ 5 »
Free~flow speed on freeway 65.0 mph '
Volume on freeway 9224 vph

Off Ramp Data

Side of freeway Right

Number of lanes in ramp 2

Free-Flow speed on ramp 35.0 mph
Volume on ramp ' 3532 vph
Length of first accel/decel lane 800 ft
Length of second accel/decel lane ’ 800 ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? ' . Yes

Volume on adjacent ramp 644 vph
Position of adjacent ramp Downgtream

Type of adjacent ramp : on

Distance to adjacent ramp 1300 ft

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp Adjacent

' Ramp
Volume, V (vph) 9224 3532 644 vph
Peak-~hour factor, PHF Q.95 0.95 0.95
Peak 15-min volume, v15 2427 929 168 v
Trucks and buses ‘ 2 2 2 %
Recreational vehicles 9] 0 0 %

Terrain type: Rolling Level Level



Grade 0.00 %  0.00 %  0.00 %
Length 0.00 mi 0.00 mi 0.00 mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 10001 3755 685 pcph

Estimation of V12 Diverge Areas

L = {Equation 25-8 or 25-9)
EQ

P = 0.260 Using Egquation 0
FD

v =v + {v -~ v ) P = 48589 pc/h
12 R F R FD

Capacity Checks

: Actual Maximum LOS F?
v =v 8001 3400 No
Fi F
v = v - v 4246 9400 No
FO F R
v 3755 3800 No
R .
v v 1571 pc/h (Equation 25-15 or 25-16)
3 or av3id )
Is v v > 2700 pc/h? ' No
3 or av3d
Is v v >1.5v [2 No
3 or avid 12
If ves, v = 4859 ' (Equation 25-18)
12A
Flow Entering Diverge Influernce Area
Actual Max Desirable Violation?
A 4859 4400 . Yes
12 .
Level of Service Determination {if not F)
Density, D = 4.252 + 0.0086 v - 0.009 L = 24 .4 pc/mi/ln

. R 12 D
Level of service for ramp-freeway junction areas of influence C

Speed Estimation

Intermediate speed variable, D = 0.766
: 5
Space mean speed in ramp influence area, S = 47.4 mph
: R
Space mean speed in outer lanes, S = 69.1 mph
0

Space mean speed for all wvehicles, S 54.0 mph




HCS+;'Ramps-and Ramp Junctions Release 5.4

Phone: ' Fax:
E-mail: : ~

Merge Analysis

Analyst: | . JW
Agency/Co. : o ’
Date performed: - 9/11/09

Analysis time period: AM Peak
_Freeway/Dir of Travel: H-2 Fwy NB On Ramp Loocp (EB}

Junction: H-2 Fwy/Ka Uka Blvd
Jurisdiction:

Analysis Year: Year 2025 With Project
Description: 15/15/15

Freeway Data

Tvpe of analysis - Merge

Number of lanes in freeway 4

Free-flow speed on freeway 65.0 mph
Volume on freeway 2772 vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph
Volume on ramp 388 vph
Length of first accel/decel lane, 1500 ft

Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists):

Does adjacent ramp exist? ‘ ~ Yes

Volume on adjacent Ramp : To1744 vph
Position of adjacent Ramp - Upstream

Type of adjacent Ramp Off

Distance to adjacent Ramp 1300 ft

Conversion to.pc/h Under Base Conditions

Juriction Components. ‘ Freeway Ramp - Adjacent

Ramp -
Volume, V (vph) 2772 388 1744 vph
Peak-hour factor, PHF 0.95 0.95 0.95
Peak 15-min volume, v15 : 729 102 ~ 459 v
Trucks and buses 2 2 2 %

Recreatiocnal wvehicles 0 0 0 %
Terrain type: . ' : Rolling Level Level



Grade % % %
Length . ' - mi ‘ mi mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational wvehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.990 0.990
Driver population factor, fP _ 1.00 1.00 -1.00
Flow rate, vp . 3005 413 . 1854 pcph
Estimation of V12 Merge Areas
L = (Egquation 25-2 or 25-3)
EQ o
P = 0.166 Using Equation 4
FM
v =v (P ') = 499 pc/h
12 F FM
Capacity Checks
Actual Maximum I1OS F?
v 3418 9400 No
' FO : ‘ '
v v 1253 pec/h (Equation 25-4 or 25-5)
3 or av34
Is v v > 2700 pc/h? No
3 or avid
Is A v > 1.5 v /2 Yes
3 or avi4d 12
If ves, v = 1202 (Equation 25-8)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
v 1202 ° 4600 No
12A
' Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L. = 8.5 pe/mi/1n

R R 12 A
Level of service for ramp-freeway junction areas of influence A

Speed Estimation

Intermediate speed variable, M = 0.236
S
Space mean speed in ramp influence area, § = 59.6 mph
: R
Space mean speed in outer lanes, S = 63.6 mph
0

Space mean speed for all vehicles, s 61.6 mph




Junction Components

Volume, V
Peak-hour

(vph}

factor, PHF

Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Conversion to . pc/h

Freeway

4382
0.95
1153

2

0
Rolling

Ramp

644
0.95
169

2

0
Level

Under Base Conditions

HCS+: Ramps and Ramp Junctions Release 5.4
Phone: Fax:
E-mail:
Merge Bnalysis

Analyst: JW
Agency/Co.:
Date performed: 9/11/09
Analysis time period: PM Peak
Freeway/Dir of Travel: H-2 Fwy NB On Ramp Loop (EB)
Junction: H-2 Fwy/Ka Uka Blvd
Jurisdiction: _

" Analysis Year: Year 2025 With Project
Description: 15/15/15

Freeway Data
Type of analysis Merge
Number of lanes in freeway 4
Free-flow sgspeed on freeway 65.0 mph
Volume on freeway : 4382 vph
On Ramp Data
Side of freeway Right
Number of lanes in ramp 1
Free-flow speed on ramp 35.0 mph
Volume on ramp 644 vph
Length of first accel/decel lane 1500 ft
Length of second accel/decel lane ft
.Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? Yes
Volume on adjacent Ramp 4842 vph
Position of adjacent Ramp Upstream

. Type of adjacent Ramp Off
Distance to adjacent Ramp 1300 ft

Adjacent

Ramp

4842 vph
0.95

1274 v

2 %

0 %
Level




Grade % % %

Length mi mi mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational wvehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.950 0.9%0
Driver population factor, £P 1.00 1.00 1.00
Flow rate, vp ' 4751 685 5148 pcph

Estimation of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ . :
P = 0.132 Using Equation 4
FM _
v. =v (P )} = 628 pe/h

Capacity Checks

Actual : Maximum - 1LOS F?

A" 5436 9400 No
FO
v v 2061 pe/h {Equation 25-4 or 25-5)
3 or av3id
Is v v > 2700 pc/h? No
: 3 or avid '
Is v A¥ > 1.5 v /2 Yes
3 or av3i4d 12 .
If ves, v = 1900 {Equation 25-8)
12A
_Flow Entering Merge Influence Area
. Actual Max Desirable Violation?
v 1800 4600 No
128
Level of Service Determination {(if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 15.9 pc/mi/In
R R : 12 A

Level of service for ramp-freeway junction areas of influence B

Speed Estimation

‘Intérmediate speed variable, M = 0.268
. S
Space mean speed in ramp influence area, 5 = 58.8 mph
. R ]
Space mean speed in outer lanes, 8 = 61.7 mph
a )

Space mean speed for all wehicles, S = 60.3 mph




Phone:

HCS+: Ramps and Ranp Junctions Release 5.4

Merge Analysis

E-mail:

Analyst: JW
Agency/Co. : _ '
Date performed: 9/11/09
Analysis time period: AM Peak

Freeway/Dir of Travel:

Fax:

H-2 Fwy NB On Ramp (WB}

Junction: H-2 Fwy/Ka Uka Blvd
Jurisdiction:
Analysis Year: Year 2025 With Project
Description: 15/15/15

Freeway Data
Type of analysis Merge
Number of lanes in freeway 4
Free-flow speed on freeway 65.0 mph
Volume on freeway 3160 vph

On Ramp Data
Side of freeway Right
Number of lanes in ramp 1
.Free-flow speed on ramp 35.0 mph
Volume on ramp ) 310 vph
Length of first accel/decel lane 700 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)
Does adjacent ramp exist? Yes
Volume on adjacent Ramp 388 vph
Position of adjacent Ramp Upstream
Type of adjacent Ramp Oon
Distance to adjacent Ramp 1700 ft
Conversion to pc/h Under Base Conditions
Junction Components Freeway Ramp Adjacent
Ramp

Volume, V (vph) 3160 310 3s8 vph
Peak-hour factor, PHF 0.95 0.95 0.95
Peak 15-min volume, w15 832 82 102 v
Trucks and buses 2 2 2 %
Recreational wvehicles 0 0 0 %
Terrain type: Rolling Level Level




Grade ) % ' %

B

%
Length mi ‘ mi mi
Trucks and buses PCE, ET 2.5 1.5 ' 1.5
Recreational wvehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.990 0.990
Driver population factor, fFE 1.00 1.00 1.00
Flow rate; vp 3426 330 413 pcph
Estimation of V12 Merge Areas
L. = (Equation 25-2 or 25-3)
EQ
P = 0.177 Using Equation 4
FM
v =v (P '} = 605 pc/h
12 F M
Capacity Checks
Actual Maximum ’ LOS F?
v 3756 9400 No
FO .
v v 1410 pe/h (Equation 25-4 or 25-5)
3 or av3i4 )
Is v v > 2700 pc/h? No
3 or av34 '
Is v v > 1.5 v /2 ) Yes
3 or av34 . 12
If ves, v = 1370 (Equation 25-8)
123
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
v 1370 4600 No
12A
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 14.2 pc/mi/1ln

R R . 12 A
Level of service for ramp-freeway Jjunction areas of ‘influence B

Speed'EstimaEion

Intermediate speed variable, ' M

= 0,293
. S
Space mean speed in ramp influence area, S = 58.3 mph
R
Space mean speed in outer lanes, S = 63.1 mph
0

Space mean speed for all wvehicles, S 60.8 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Phone: Fax:
E-~mail:

Merge Analysis
Analyst: JW
Agency/Co.:
Date performed: 9/11/09
Analysis time period: PM Peak

Freeway/Dir of Travel:
Junction:
Jurisdiction:
Analysis Year:

Description: 15/15/15

H-2 Fwy NB On Ramp {WB}
H~2 Fwy/Ka Uka Blvd

Year 2025 With Project

Freeway Data

Type of analysis _ Merge

Number of lanes in freeway 4

Free-flow speed on freeway 65.0 mph

Volume on freeway 5026 vph
On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph

Volume on ramp 5386 vph

Length of first accel/decel lane 700 £t

Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? ~ Yes

Volume on adjacent Ramp T 644 vph

Position of adjacent Ramp Upstream

Type of adjacent Ramp On

Distance to adjacent Ramp 1700 ft

Conversion to

Junction Components

Volume, V
Peak-hour

Peak 15-min volume,

(vph)
factor, PHF

vlh

Trucks and buses
Recreational vehicles
Terrain type:

pc/h Under Base Conditions

Freeway

5026
0.95
1323

2

0
Rolling

Ramp

536
0.95
141

2

0
Level

Adjacent

Ramp

644 vph
0.95 '
169 v

2 %

0 %
Level




Grade _ %

% %
Length _ mi mi mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 5449 - 570 685 pcph
Estimation of V12 Merge Areas
L = : . {(Equation 25-2 or 25-3)
EQ
P = 0.147 Using Egquation 4
FM ’
v =wv (P ) = 799 pc/h
12 ¥ FM
Capacity Checks
Actual Max imum LOS F?
v : 6019 9400 No
FO
v v 2325 pc/h (Equation 25-4 or 25-5)
3 or av3id
Is v v . > 2700 pc/h? No
3 or av34
Is v v > 1.5 v /2 © Yes
3 or av34 12
If yes, v = 2179 ) {Egquation 25-8)
12A
Flow Entering Merge Influence Area
‘ Actual Max Desirable Viclation?
v 2179 4600 No
123
Level of Service Determination {if not F}
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 22.3 pc/mi/ln
R R 12 A
Level of service for ramp-freeway junction areas of influence C

Speed Estima;ion

Intermediate speed variable, M = 0.333
S

Space mean speed in ramp - influence area, 8§ = 57.3
R

Space mean speed in outer lanes, s = 60.9
0

Space mean speed for all vehicles, s =59.2

mph
mph

mph




HCS+:
Phone:
E-mail:
Analyst:
Agency/Co.:
Date performed: 9/11/2009
Analysis time period: AM Peak

Freeway/Dir of Travel:

Junction:

Jurisdiction:
Analysis Year:
Description:

HZ2 NB Off-Ramp
Pineapple Road

Diverge Analysis

Fax:

Ramps and Ramp Junctions Release 5.4

Year 2025 w/ project

Type of analysis

Number of
Free-flow
Volume on

lanes in
speed on
freeway

freeway
freeway

3ide of freeway

Number of
Free-Flow
Volume on
Length of
Length of

lanes in
speed on
ramp

ramp
ramp

first accel/decel lane
second accel/decel lane

Adjacent Ramp

Does adjacent ramp exist?
Volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance te adjacent ramp

Junction Components.

Volume, V
Peak-hour

Peak 15-min volume,

(vph}
factoer,

Trucks and buses
Recreational vehicles
Terrain type:

PHF

vl5

Conversion to pc/h

Freeway Data

Off Ramp Data

Diverge

4

65.0 mph

3470 vph

Right

1

35.0 mph

407 vph

500 ft
ft

Data (if one exists)

No

Under Base Conditiocons

Freeway

3470
0.95
913

2

0
Rolling

vph

ft

Ramp Adjacent
Ramp
407 . vph
0.95
107 v
2 %
0 %
Level



Grade 0.00 % 0.00 %
. Length ' 0.00 mi 0.00 mi mi
Trucks and buses PCE, ET 2.5 1.5
Recreational vehicle PCE, ER 2.0 1.2
Heavy vehicle adjustment, fHV 0.971 0.990
Driver population factor, £P 1.00 1.00
Flow rate, vp 3762 433 pcph
Estimation of V12 Diverge Areas
L = (Equation 25-8 or 25-9}) .
EQ
P = 0.436 Using Eguation 8
FD
v =v + {v-v )P = 1884 pc/h
12 R F R FD
Capacity Checks
~Actual Maximum LOS F?
v =V 3762 9400 No
Fi F '
v =V -V 3329 9400 No
© FO F R
v 433 2000 No
R .
v v 939 pc/h {Equation 25-15 or 25-16)}
3 or av3i4
Is v v > 2700 pc/h? No
3 or avi4
Is v v > 1.5 v /2 No
3 or av34d 12
If ves, v = 1884 {Equation 25-18)
124 '
Flow Entering Diverge Influence Area
Actual Max Desirable .Violation?
v 1884 4400 No
12
Level of Service Determination (if not F}
Density, D =4.252 + 0.0086 v =~ 0.009 L = 16.0 pc/mi/1in

R 12 D
Level of service for ramp-freeway junction areas of influence B

Speed Estimation

Intermediate speed variable, . D = 0.467

Space mean speed in ramp influence area, SS = 54.3 mph
Space mean speed in outer lanes, SR = 71.3 _ mph
Space mean speed for all wvehicles, _ 'SO = 61.6 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Phone: : _ Fax:
E-mail: )

Diverge Analysis

Analyst:

Agency/Co. :
Date performed: 9/11/2009
Analysis time period: PM Peak
Freeway/Dir of Travel: H2 NB Off-Ramp
Junction: Pineapple Road
Jurigdiction: |
-Analysis Year: Year 2025 w/ project
Descripticn: -
Freeway Data
Type of analysis Diverge
Number of lanes in freeway 4
Free-flow speed on freeway _ 65.0 mph
Volume on freeway 5563 vph
Off Ramp Data
Side of freeway Right
Number of lanes in ramp 1
Free-~Flow speed on ramp 35.0 mph
Volume on ramp 881 vph
Length of first accel/decel lane 500 ft
Length of second accel/decel lane ft
Adjacent Ramp Data (if one exists)
Does adjacent ramp exist? ' ' ~ No
Volume on adjacent ramp - . vph

Position of adjacent ramp
Type of adjacent ramp _
Distance to adjacent ramp - ft

Conversion to pe/h Under Base Conditions

Junction Components Freeway Ramp - Adjacent

Ramp
Volume, V (vph) - 5563 881 . vph
Peak-hour factor, PHF 0.55 0.95
Peak 15-min volume, vi5 1464 232 v
Trucks and buses 2 2 %
Recreational vehicles "0 0 %

Terrain type: Rolling Level



Grade ’ 0.00 % 0.00 % ' %

Length 0.00 mi 0.00 mi. mi
Trucks and buses PCE, ET 2.5 1.5
Recreational vehicle PCE, ER 2.0 1.2
Heavy vehicle adjustment, fHV 0.971 0.990
Driver population factor, fP 1.00 ° 1.00
Flow rate, vp 6031 937 pcph

Estimation of V12 Diverge Areas

L = {(Equation 25-8 or 25-9)
EQ '

P = 0.436 Using Equation 8
FD .

v =v + (v-v )P = 3158 pc/h
12 R F R FD

Capacity Checks

: Actual . Maximum . LOS F?
v =V 6031 9400 No
Fi F -
v =V -V 5094 9400 No
FQ F R
v . 937 - 2000 - No
R ‘ : ,
v v 1436 pc/h {Equation 25-15 or 25-186)
7 3 or av34 _ ‘
Ts v v > 2700 pe/h? No
3 or av3d ’
Is v v > 1.5 v /2 No
3 or av3id 12 :
If ves, v = 3158 {Equaticn 25-18)
12a
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
v 3158 4400 No
12 _ '
Level of Service Determination (i1f not F)
Density, . D=4.252 + 0.0086 v - 0.009 L = 26.9 pe/mi/ln

‘ R 12 D
Level of service for ramp-freeway junction areas of influence C

Speed Estimation

Intermediate speed variable, D = 0.512
. S
Space mean speed in ramp influence area, 5 = 53.2 mph
R
Space mean speed in outer lanes, 5 = 69.6 mph
: 0

i

Space mean speed for all wvehicles, S 59.9 mph




HCS+: Ramps and Ramp Junctions Release 5.4
Phone:. Fax:
E-mail:
Merge Analysis
Analyst: CL
Agency/Co.
Date performed: 9/23/2009
Mnalysis time period: AM Peak
Freeway/Dir of Travel: H2 NB On-Ramp
Junction: Pineapple Road
Jurisdiction:
Analysis Year: Year 2025
Description:
Freeway Data
Type of analysis Merge
Number of lanes in freeway 4
Free-flow speed on freeway 65.0 mph
Volume on freeway 3063 vph
On Ramp Data
Side of freeway Right
Number of lanes in ramp - 1
Free-flow speed on ramp 35.0 mph
Volume on ramp 119 vph
Length of first accel/decel lane 500 ft
Length of second accel/decel lane ft
- Adjacent Ramp Data (if one exists)
Does adjacent ramp exist? No
Volume on adjacent Ramp vph
Position of adjacent Ramp :
Type of adjacent Ramp
Distance to adjacent Ramp ft
Conversion to pc/h Under Base Conditions_
Junction Components Freeway Ramp Adjacent
Ramp
Volume, V (vph) 3063 119
Peak-hour factor, PHF .95 0.95
Peak 15-min volume, v15 806 31
Trucks and buses 2 2
Recreational vehicles 0 0
Terrain type: Rolling Level




Grade % % %
Length mi mi mi
Trucks and buses PCE, ET 2.5 1.5
Recreational wvehicle PCE, ER 2.0 1.2
Heavy vehicle adjustment, fHV 0.971 0.950
Driver population factor, fP 1.00 1.00
Flow rate, vp 3321 127 pcph
Estimation of V12 Merge Areas
L = {Equatiom 25-2 or 25~3)
EQ
P = 0.202 Using Equation 4
v =v (P ) = 671 pc/h
1z ' F FM
_Capacity Checks
Actual Maximum LOS F?
A% 3448 9400 No
FO
v v 1325 pc/h {BEquation 25-4 or 25-5}
3 or av3i4
Is v v > 2700 pc/h? No
3 or av3d
Is v v > 1.5 v /2 Yes
3 or av34 12 :
If yes, v = 1328 : . (Equation 25-8)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
v 1328 4600 No
124
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 13.6° pc/mi/in
R R 12 A

Level of service

for ramp-freeway junction areas of influence B

Speed Estimation

Intermediate speed variable, M = 0.303
s
Space mean speed in ramp influence area, S = 58.0 mph
R
Space mean speed in outer lanes, s = 63.2 mph
' 0

Space mean speed for all vehicles, s

60.9 mph




'HCS+: Ramps and Ramp Junctions Release 5.4

Phonesy : i ‘ . : Fax:
E-mail:

Merge Aﬁalysis _ _ ;

Analyst:- _ CL
Agency/Co. :
Date performed: 9/23/2009
Analysis time period: PM Peak
Freeway/Dir of Travel: H2 NB On-Ramp
Junction: Pineapple Road
Jurisdiction:
Analysis Year: " Year 2025
Description:
Freeway Data
Type of analysis ' Merge
Number of lanes in freeway 4
Free-flow speed on freeway 65.0 mph
Volume on freeway 4682 vph
On Ramp Data
Side of freeway Right
Number of lanes in ramp 1
Free-flow speed on ramp 35.0 mph
vVolume on ramp 102 vph
Length of first accel/decel lane 500 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? . - No

Volume on adjacent Ramp vph
Position of adjacent Ramp

Type of adjacent Ramp ‘

Distance to adjacent Ramp ft

Conversion to pc/h Under Base Conditions

Junction Components . Freeway Ramp Adjacent

Ramp
Volume, V {vph) ’ 4682 102 vph
Peak-hour factor, PHF 0.95 0.95
Peak 15-min volume, w15 1232 27 v
Trucks’and buses 2 2 %
Recreational vehicles . - 0 0 %

Terrain type: : . Rolling Level



Grade % %

34 R 12 A
Level of service for ramp-freeway junction areas of influence B

Speed Estimation

%
Length . mi mi mi
Trucks and buses PCE, ET 2.5 7 1.5
Recreational vehicle PCE, ER 2.0 1.2
Heavy vehicle adjustment, fHV 0.971 0.9390
Driver population factor, fP 1.00 1.00
~Flow rate, wvp 5076 108 pcph
Estimation of V12 Merge Areas
L = (Equation 25-2 or 25-3)
EQ .
P = 0.204 Using Equation 4
FM ’ .
v =wv (P } = 1037 pc/h
12 F M
Capacity Checks
_ Actual Maximum LOS F?
v 5184 9400 No
FO
v A 2019 pc/h (Equation 25-4 or 25~5)}
.. 3 or av34d
Is v v > 2700 pc/h? No
3 or av34
Is v v > 1.5 v /2 Yes -’
3 or av34 12
If ves, v = 2030 _ (Equation 25-8)
12A
Flow Fntering Merge Influence Area
Actual Max Desirable Violation?
A 2030 4600 No
12A
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L. = 19.0 pc/mi/1n

Intermediate speed variable, M = 0.319
' S
Space mean speed in ramp influence area, s = 57.7 mph
R
Space mean speed in outer lanes, S = 61.3 mph
0.

Space mean speed for all vehicles, . 8 =59.8 mph




Phone:

HCS+: Ramps and Ramp Junctions Release 5.4

Fax: .

Freeway/Dir of Travel:

Junction:

Jurisdiction:
Analysis Year:

Description:

E-mail:
Diverge Analysis
Analyst: JwW
Agency/Co.:
- Date performed: 9/11/0%
Analysis time period: AM Peak

H-2 Fwy/Ka Uka Blvd

H-2 Fwy SB Off-Ramp

Year 2025 With Project

15/15/15

Freeway Data

Type of analysis Diverge

Number of lanes in freeway 4

Free-flow speed on freeway 65.0 mph

Volume on freeway 5006 vph
_ Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 35.0 mph

Volume on ramp . 542 vph

Length of first accel/decel lane 150 ft

Length of second accel/decel lane ft

Does adjacent ramp exist?

Volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Junction Components

Volume, V
Peak-hour

Peak 15-min volume,

{vph)
factor,

Trucks and busesg
Recreational wehicles 4]
Terrain type:

Conversion to pc/h

Adjacent Ramp Data

{if one exists}

Yes

2030
Downstream
Cn ’
1900

Freeway Ramp -
5006 542
PHF 0.95 0.95
vl5 1317 143
2 2
0
Rolling Level

vph

ft

Under Base Conditions

Adjacent
Ramp
2030
0.95

534

2

0

Level

vph

o@




Grade e - 0.00 % 0.00 £ 0.00

%
Length " 0.00 mi 0.00 mi 0.0¢ mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational wvehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV ©0.971 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 5428 576 2158 pcph
Estimation of V12 Diverge Areas
L = (Equatien 25-8 or 25-9)
EQ
P = 0.436 Using Equation 8
FD _
v =v + (v-v )P = 2691 pc/h
12 R F R FD ’
Capacity Checks
Actual Maximum LOS F?
v =V 5428 9400 No
Fi F
vV =V -V 4852 9400 No
FO F R
v . 576 2000 No
"R
v v 1368 pc/h {(Equation 25-15 or 25-16)
3 or avid '
Is v v > 2700 pc/h? No
3 or av34
Is v v > 1.5 v /2 No
3 or av34 12 .
If ves, v = 2691 (Equation 25-18)
123 - o
. Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
v 2691 4400 No
12
Level of Service Determination (if not F}
Density, D= 4.252 + 0.0086 v - 0.009 L = 26.0, pc/mi/1n

R 12 D
Level of service for ramp-freeway junction areas of influence C

Speed Estimation

Intermediate speed variable, D = Q.480
. S '
Space mean speed in ramp influence area, S =54.0 mph
‘ . R
Space mean speed in outer lanes, S = 69.9 mph
) 0 .

Space mean speed for all vehicleé, s =61.0 mph




HES+: Ramps and Ramp Junctions Release 5.4
Phone: Fax:
E-mail:

Diverge Analysis

Analyst: JW
Agency/Co.:
Date performed: 9/11/09
Analysis time period: PM Peak

Freeway/Dir of Travel:

Junction:
Jurisdiction:
Analysis Year:
Description:

H-2 Fwy SB Off-Ramp
H-2 Fwy/Ka Uka Blvd

Year 2025 With Project

15/15/15

Freeway Data

Type of analysis

Number of
Free-flow
Volume on

lanes in
speed on
freeway

Side of freeway

Number of
Free-Flow
Volume on
Length of
Length of

lanes in
speed on
ramp

first accel/decel lane

Does adjacent ramp exist?
Volume on adjacent ramp
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp

Diverge
freeway 4
freeway 65.0 mph
4086 vph
Off Ramp Data
Right
ramp 1
ramp 35.0 mph
916 vph
150 ft
second accel/decel lane ft
Adjacent Ramp Data (if one exists)
Yes
1884 vph
Dovwnstream
On
1900 ft

1

Conversiocn to pc/h

Junction Components

Volume, V
Peak-hour

Peak 15-min velume,

{vph)
factor,

Trucks and buses
Recreational vehicles _ : 0
Terrain type:

Freeway
4086
PHF 0.95
vlbh 1075
2

Rolling

Ramp

916
0.95
241

2

0
Level

Under Base Conditions

Adjacent

Ramp

1884 vph
0.95

496 v

2 %
0. %
Level




Grade 0.00 % 0.00 % G.00

%
Length 0.00 mi 0.00 mi 0.00 mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, £HV 0.971 0.990 0.990
Driver population factor, fP - 1.00 1.00 1.00
Flow rate, vp 4430 974 2003 pcph
Estimation of V12 Diverge Areas
L = (Ecuation 25-8 or 25-9)
EQ
P = 0.436 Using Egquation B8
FD
v =v + (v -wv ) P = 2481 pc/h
12 R F R FD i
Capacity Checks
Actual Maximum LOS F?
v =V 4430 9440 No
Fi F
v =V -V 3456 9400 No
FO F R . :
v 974 2000 No
R .
v v 974 pc/h (Equation 25-15 or 25-16)
3 or av3i4d
Is v v > 2700 pc/h? No
3 or av3i4 :
Is v v > 1.5 v /2 : No
3 or av34 12
If ves, v = 2481 (Equation 25-18)
12a .
Flow Entering Diverge Influence Area
. Actual Max Desirable Violation?
v 2481 4400 No
12
Level of Service Determination (if not F)
Density, D = 4.252 +'0.00863v - 0.009 L = 24.2 pc/mi/ln

R 12 D
Level of service for ramp-freeway junction areas of influence C

Speed Estimation

Intermediate speed variable, D = 0.516
. _ g
Space mean speed in ramp influence area, s = 53.1 mph
R
Space mean speed in outer lanes, . 5 =71.3 mph
0

59.8 mph

Space mean speed for all vehicles, S




HCS+: Ramps and Ramp Junctions Release 5.4

Merge Analysis_

Phone:

E-mail:

Analyst: JW
Agency/Co. : _

Date performed: 9/11/09
Analysis time period: AM Peak

Fax:

Freeway/Dir of Travel: H-2 Fwy SB On Ramp Loop (WB)
Junction: H-2 Fwy/Ka Uka Blvd
Jurisdiction:
Analysis Year: Year 2025 With Project
Description:  15/15/15
Freeway Data
Type of analysis Merge
Number of lanes in freeway 4
Free~flow speed on freeway 65.0 - mph
Volume on freeway 4464 vph
On Ramp Data
Side of freeway Right
Number of lanes in ramp 1 .
Free-flow speed on ramp 35.0 mph
Volume on ramp 2030 vph
Length of first accel/decel lane 650 ft
Tength of second accel/decel lane ft

Does adjacent ramp exist?

Volume on

adjacent Ramp

Position of adjacent Ramp
Tvpe of adjacent Ramp
Distance to adjacent Ramp

Junction Componenté,

Volume, V
Peak-hour

Peak 15-min volume,

(vph)
factor, PHF

v1l5

Trucks and buses
Recreational vehicles
Terrain type:

Adjacent Ramp Data

Conversion to pc/h

Yes
542

(if one exists)

Upstream

Off
1900

Freeway

4464
0.85
1175

2

0
Rolling

Under Base Conditions

Ramp

2030
0.85
534
-

0
Level

vph

ft

. Adjacent

Ramp

542 vph
0.95

143 v

2 %

0 %
Level




. Grade % % %

Length mi mi mi
Trucks and buses PCE, ET 2.5 1.5 1.5
- Recreational wvehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.990 0.9390
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp ) 4840 : 2158 576 pcph

Estimation of V12 Merge Areas,

L = (Equation 25-2 or 25-3)
EQ . .
P = -0.052 - Using Rquation 4
M
v =v (P )}y = -250 pc/h

12 F FM

Capacity Checks

. Actual Maximuam LOS F?
v 6598 9400 No
FO
v v 2545 pc/h {Equation 25-4 or 25-5)
3 or av34
Is v v > 2700 pc/h? No
3 or av34d
Is v v > 1.5 v /2 Yes
3 or avi4 12 _
If vyes, v = 1536 (Egquation 25-8)
12A
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
v 1936 4600 No
12a o '
Level of Service Determination {if not F}
Density, D = 5.475 + 0.00734 v + 0.0078 v ~ 0.00627 L = 32.3 pc/mi/ln

R R 12 a
Level of service for ramp-freeway junction areas of influence D

Speed‘Estimapion

Intermediate speed variable, M = 0.5089
' S .
Space mean speed in ramp influence area, S = 53.3 mph
R
Space mean speed in outer lanes, 5 = 61.6 mph
0

Space mean speed for all vehicles, 5 = 56.4 mph




HCS+: Ramps and Ramp Junctions Release

Terrain type:

5.4
Phone: Fax:
E-mail:
Merge Analysis
Analyst: ' JW
Agency/Co. : .
Date performed: 9/11/09
Analysis time period: PM Peak
Freeway/Dir of Travel: H-2 Fwy SB On Ramp Loop (WB)
Junction: H-2 Fwy/Ka Uka Blvd
Jurisdiction: )
Analysis Year: Year 2025 With Project
Description: 15/15/15
Freeway Data
Type of analysis Merge
" Number of lanes in freeway 4
Free-flow speed on freeway 65.0 mph
Volume on freeway 3170 vph
On Ramp Data
Side of freeway Right
Number of lanes in ramp 1 -
Free-flow speed on ramp 35.0 mph
Volume on ramp 1884 vph
Length of first accel/decel lane 650 ft
Length of second accel/decel lane ft
Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? Yes
Volume on adjacent Ramp 916 vph
Position of adjacent Ramp Upstream
Type of adjacent Ramp Off
Distance to adjacent Ramp 1900 ft

Conversicon to pc/h Under Base Conditions
Junction Components. Freeway Ramp Adjacent

Ramp .
Volume, V (vph) 3170 1884 916 vph
Peak-hour factor, PHF 0.95 0.95 0.95
Peak 15-min volume, w15 B34 496 241 v
Trucks and buses 2 2 2 %
Recreational wvehicles 0] 0 0 %
Rolling Level Level




Grade . % % %
Length mi mi mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational wvehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, £fHV 0.971 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 3437 2003 974 pcph
Estimation of V12 Merge Areas
L = (Equation 25-2 or 25-3}
EQ
P = -0.033 Using Egquation 4
FM
v =v (P -} = =111 pc/h
12 F FM ’
Capacity Checks
Actual Maximum LOS F?
v - 5440 9400 No
FO .
v v 1774 pc/h {Fguation 25-4 or 25-5)
‘3 or awvid )
Is v v > 2700 pc/h? No
3 oxr av34
Is v h' > 1.5 v /2 Yes
3 or avid 12 ‘
If ves, v = 1374 {(Bquation 25-8}
12a
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
v 1374 4600 No
124
Level of Service Determination (if not F)
Dengity, D = 5.475 + 0.00734 v+ 0.0078 v - 0.00627 L = 26.8 pc/mi/ln

R R - 12 A
Level of service for ramp-freeway junction areas of influence C

Speed Estimation

Intermediate speed variable, M = 0.390

Space mean speed in ramp influence area, SS = 56.0 mph
Space mean speed in outer lanes, SR = 63.1 mph
Space mean speed for all wvehicles, SO = §58.5 mph




 HCS+: Ramps and Ramp Junctions Release 5.4

Phone: : : o Fax:
E-mail:

Merge Analysis

Znalyst: . . JW

Agency/Co. .

Date performed: 9/11/09

Znalysis time period: =AM Peak

Freeway/Dir of Travel: H-2 Fwy SB On Ramp (EB)
Junction: H-2 Fwy/Ka Uka Blvd
Jurisdiction:

Analysis Year: Year 2025 With Project

Description: 15/15/15

Freeway Data

Tvpe of analysis : Merge

Number of lanes-in freeway . ;5
Free-flow speed on freeway 65.0 mph
Volume on freeway 6494 : vph

On Ramp Data

Side of freeway Right

Number of lanes in ramp 1 )

Free-flow speed on ramp 35.0 mph
Volume on ramp ‘ 1510 vph
Length of first accel/decel lane 820 ft
Length of second accel/decel lane - ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? - Yes

Volume on adjacent Ramp 2030 vph
Position of adjacent Ramp Upstream

Type of adjacent Ramp on

Distance to adjacent Ramp 1600 ft

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp Adijacent

) Ramp
Volume, V {(vph} 6494 15190 2030 vph
Peak-hour factor, PHF 0.95 0.95 0.95
Peak 15-min volume, v15 1709 397 534 v
Trucks and buses ) 2 2 2 %
Recreational wvehicles 0 7 0] 0 %

‘Terrain type: Rolling Level Level



Grade - o % % %

Length mi mi _ mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational vehicle PCE, ER 2.0 1.2 1.2
Heavy vehicle adjustment, fHV 0.971 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00
Flow rate, vp 7041 1605 2158 pcph

Estimation of V12 Merge Areas

L= {Equation 25-2 or 25-3)
EQ

P = 0.017 Using Equation 4

FM

v =v (P )} = 388 pc/h

Capacity Checks

Actual Maximum LOS F?
v 6745 9400 No
FO :
v v ’ 2526 pe/h - {Equation 25-4 or 25-5}
3 or av34
Is v v ~ > 2700 po/h? No
: 3 or avid '
Is v v > 1.5 v /2 Yes
3 or av3i4 12
If yves, v = 2056 (Equation 25-8)
123
Flow Entering Merge Influence Area
Actual . Max Desirable Violation?
v 2056 4600 No T
12a '
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v+ 0.0078 v - 0.00627 L = 28.2 pe/mi/in

R R 12 A
Level of service for ramp-freeway junction areas of ‘influence D

Speed Estimation

Intermediate speed variable, M = 0.415
s

Space mean speed in ramp influence area, s = 55.4 mph
R

Space mean speed in outer lanes, g8 =861.2 mph
0

Space mean speed for all vehicles, S 58.0 mph-




HCS+: Ramps and Ramp Junctiens Release 5.4

Phone: ' _ Fax:
E-mail:

Merge Analysis

Analyst: JW

Agency/Co.:

Date performed: 9/11/08%

Analysis time period: PM Peak

Freeway/Dir of Travel: H-2 Fwy SB On Ramp {(EB)
Junction: H-2 Fwy/Ka Uka Blvd
Jurisdiction: :

Analysis Year: ' Year 2025 With Project
Description: 15/15/15 : :

Freeway Data

Type of analysis Merge

Number of lanes in freeway _ 5 .
Free-flow speed on freeway 65.0 mph
Volume on freeway . 5054 vph

On Ramp Data

Side of freeway , Right

Number of lanes in ramp ‘ 1

Free-flow speed on ramp 35.0 mph
Volume on ramp ' 1438 vph
Length of first accel/decel lane 820 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? .+ Yes

Volume on adjacent Ramp 1884 vph
Position of adjacent Ramp . Upstream

Type of adjacent Ramp On

Distance to adjacent Ramp 1600 ft

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp Adjacent
’ Ramp
Volume, V (vph} 5054 1438 1884
Peak-hour factor, PHF ©0.95 0.95 0.95
Peak 15-min wvolume, v15 1330 378 _ 496
Trucks and buses 2 2 2
Recreational vehicles 0 0 : 0

Terrain type: _ Rolling Level - Level

vph

oF




Grade : ' % % ' %

Length mi mi mi
Trucks and buses PCE, ET 2.5 1.5 1.5
Recreational vehicle PCE, ER , 2.0 1.2 1.2
Heavy vehicle adjustment, f£HV 0.971 0.990 0.990
Driver population factor, fP 1.00 1.00 1.00 )
Flow rate, vp : 5480 1529 2003 pcph

Estimation of V12 Merge Areas

L = (Equation 25-2 or 25-3)
EQ

P = 0.027 Using Equatior 4

FM

v =v (P ) = 114 pc/h

12 F FM

Capacity Checks

. Actual Maximum LOS F?
A’ 5804 9400 No
FO
v v 2080 pc/h {Equation 25-4 or 25-5)
3 or avid :
Is v v > 2700 pc/h? No
l 3 or av34
Is v v > 1.5v /2 Yes
3 or av3d 12
If ves, v = 1710 (Equation 25-8)
122
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
v 1710 4600 ‘ No
12a
Level of Service Determination {(if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 24.9 pc/mi/1n

R R 12 A
Level of service for ramp-freeway junction areas of influence C

Speed Estimation

Intermediate speed variable, ' M = 0.363
S

Space mean speed in ramp influence area, S = 56.6 mph
R

Space mean speed in outer lanes, s = 62.2 mph

0

Space mean speed for all vehicles, 5 59.0 mph




HCS+: Ramps and Ramp Junctions Release 5.4

FPhone: . : Fax:
E-mail:

Diverge Analysis

Analyst: ) CL

Agency/Co. :

Date performed: 9/23/2008

Analysis time period: AM Peak

Freeway/Dir of Travel: H2 SB Off-Ramp

Junction: Pineapple Road

Jurisdiction:

2nalysis Year: Year 2025

Description:
Freeway Data

Type of analysis Diverge

Number of lanes in freeway 4

Free-flow speed on freeway 65.0 mph

Volume on freeway 4293 vph
Off Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-Flow speed on ramp 35.0 mph

Volume on ramp 62 vph

" Length of first accel/decel lane 500 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if one exists)

Does adjacent ramp exist? -+ HNo

Volume on adjacent ramp vph
Position of adjacent ramp

Type of adjacent ramp

Distance to adjacent ramp ft

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp Adjacent

i : Ramp ,
Volume, V {vph) 4293 62 vph
Peak-hour factor, PHF 0.95 0.95
Peak 15-min volume, w15 1130 - 16 v
Trucks and buses 0 0 %
Recreational vehicles 0 0 %

Terrain type: Rolling Level



Grade 0.00 % 0.00 % %
Length 0.00 mi 0.00 mi mi
Trucks and buses PCE, ET 2.5 1.5 ’
Recreational wvehicle PCE, ER 2.0 1.2
Heavy vehicle adjustment, fHV © o 1.000 1.000
Driver population factor, £fP 1.00 1.00
Flow rate, vp ' 4519 65 peph
Festimation of V12 Diverge Areas
L = (Equation 25-8 or 25-9)
EQ '
P = 0.436 Using Equation 8
FD ,
v =v + (v-v) P = 2007 pe/h
12 R F R FD ’
Capacity Checks
Actual Maxirmum LOS F?
v =W 4519 9400 No
Fi F .
v =V -V 4454 9400 No . .
FO F R
v : 65 2000 No
R )
A v 1256 pc/h {Equation 25-15 or 25-16}
3 or av34d -
Is v v > 2700 pco/h? No
3 or avid
Is v v > 1.5 v /2 No
3 or av3id 12
If ves, v = 2007 {Equation 25-18)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
v 2007 4400 No :
12
Level of Service Determination {(if not F}
Density, D= 4.252 + 0.0086.v =~ 0.009 L = 17.0 pc/mi/ln

R 12 D
Level of service for ramp-freeway junction areas of influence B

Speed Estimation

Intermediate speed wvariable, D = 0.434
) . s
Space mean speed in ramp influence area, "8 = 55.0 mph
R
Space mean speed in outer lanes, g = 70.3 mph
0

Space mean speed for all vehicles, S = 62.6 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Phone: Fax:
E-mail:
Diverge Analysis
"~ Analyst: CL’
Agency/Co. :
-Date performed: -9/23/20009
Analysis time period: PM Peak

Freeway/Dir of Travel:
Junction: :

H2 SBE Off-Ramp

. Pineapple Road

Jurisdiction: _
Analysis Year: Year 2025
Description:
Freeway Data

Type of analysis Diverge
Number of lanes in freeway 4
Free-flow speed on freeway 65.0 mph
Volume on freeway 3554 vph

Off Ramp Data
Side of freeway Right
Number of lanes in ramp 1
Free-Flow speed on ramp 35.0 mph
Volume on ramp 135 vph
Length of first accel/decel lane 500 ft
Length of second accel/decel lane ft

Adjacent Ramp Data (if cne exists)

Does adjacent ramp exist? No
Volume on adjacent ramp vph
Position of adjacent ramp
Type of adjacent ramp
Distance to adjacent ramp ft

Junction Components

Volume, V (vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Conversion to pc/h

Under Base Conditions

Freeway Ramp Adjacent

_ Ramp

3554 135 ' vph
0.95 0.95

935 36 v

0 0 %

0 ‘ 0 %
Rolling Level



0.00 %

Grade 0.00 % %
Length . 0.00 mi 0.00 mi mi
Trucks and buses PCE, ET 2.5 1.5
Recreational vehicle PCE, ER 2.0 1.2 :
Heavy vehicle adjustment, £HV 1.000 1.000
Driver population factor, £P 1.00 1.00 :
Flow rate, vp 3741 142 pcph
Estimation of V12 Diverge Areas
L = (Equation 25-8 or 25-9}
EQ
P = 0.436 Using Equation 8
FD , ‘
v =v + (v-v} P - 1711 pc/h
12 R F R FD
Capacity Checks
Actual Maximum LOS F?
v =V 3741 9400 No
Fi F
v =V -V 3589 9400 No
FC ¥ R
v ‘ 142 2000 No
R ' . '
v v 1015 pc/h {Equation 25-15 or 25-16}
3 or av34
Is v v > 2700 pc/h? No
3 or av34d .
Is v v > 1.5 v /2 No
3 or avi4 . 12
If ves, Vv = 1711 {(Equation 25-18)
12A
Flow Entering Diverge Influence Area
Actual Max Desirable Violation?
v 1711 4400 No
12
Level of Service Determination (if not F)
Densgity, D= 4.252 + 0.008B6.v - 0.00% L = 14.5 pce/mi/1n

R

12 D

Level of service for ramp-freeway Jjunction areas of influence B

Intermediate speed variable,
Space mean speed in ramp influence area,
Space mean speed in outer lanes,

Space mean speed for all vehicles,

Speed Estimation

D = 0.441
5
5 = 54.9 mph
R
s ="71.2 mph
0
s = 62.7 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Phone{
E-mail:

Fax:

Merge Analysis

Analyst:

Agency/Co. :

Date performed:
Analysis time period:
Freeway/Dir of Travel:
Junction: ]
Jurisdiction:
Analysis Year:
Description:

9/1.1/2009

AM Peak

H2 SB On-Ramp
Pineapple Road

Year 2025 With Project

Freeway Data

Type of analysis Merge

Number of lanes in freeway 4

Free-flow speed on freeway 65.0 mph

Volume on freeway 4231 vph
On Ramp Data

Side of freeway Right

Number of lanes in ramp 1

Free-flow speed on ramp 35.0 mph

Volume on ramp 775 vph

Length ¢of first accel/decel lane 500 ft

Length of second accel/decel lane ft

Does adjacent ramp exist?
Volume on adjacent Ramp
Position of adjacent Ramp
Type of adjacent Rawp
Distance to adjacent Ramp

Junction Components

Volume, V {(vph)
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and bhuses
Recreational vehicles
Terrain type:

Adjacent Ramp Data

Conversion to pe/h

No

Freeway

4231
0.95
1113

2

0
Rolling

(if one exists)

vph

ft

Under Base Conditions

Ramp Adjacent

Ramp
775 vph
0.55
204 v
2 %
0 %
Level ’



Grade g _ % ' %

R R 12 A
Level of service for ramp-freeway junction areas of influence C

%
Length mi o mi mi
Trucks and buses PCE, ET 2.5 1.5
Recreational wehicle PCE, ER 2.0 1.2
‘Heavy vehicle adjustment, fHV 0.971 0.990
Driver population factor, fP 1.00 1.00
Flow rate, vp 4587 824 pcph
Estimation of V12 Merge Areas
I, = (Equation 25-2 or 25-3)
‘EQ ' .
F = 0.115 Using Equation -4
M
v =v (P.) = 527 pc/h
12 F FM
Capacity Checks
Actual Mazximuam LOS F?
v ' 5411 9400 No
FO _ :
v v 2030 pc/h {Equation 25-4 or 25-5)
3 or av3i4d
Is v v > 2700 pc/h? No
3 or avid
Is v v o > 1.5 v [2 Yes
3 or av3i4d 12 ’
If ves, v = 1834 (Equation 25-8}
124
Flow Entering Merge Influence Area
Actual Max Desirable Vviolation?
v 1834 4600 No
122
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 22.7 pc/mi/1n

Speed Estimation

Intermediate speed variable, 7 M = 0.342
. _ ) s
Space mean speed in ramp influence area, S = 57.1 mph
R
Space mean .speed in outer lanes, s = 61.8 mph
0

Space mean speed for all vehicles, S = 59.4 mph




HCS+: Ramps and Ramp Junctions Release 5.4

Phone: : Fax:
E-mail:

Merge Analysié

Analyst:
. Agency/Co. : _
Date performed: 9/11/2009
Analysis. time period: PM Peak -
Freeway/Dir of Travel: H2 SB On-Ramp
Junction: Pineapple Road
Jurisdiction: '
Analysis Year: Year 2025 With Project
Description: : .
Freeway Data
Type of analysis Merge
Number of lanes in freeway 4
Free-flow speed on freeway 65.0 mph
Volume on freeway 3419 vph
On Ramp Data
Side of freecway Right
Number of lanes in ramp i
Free-flow speed on ramp 35.0 mph
Volume on ramp 667 vph
Length of first accel/decel lane 1500 ft
Length of second accel/decel lane - : ft
2Adjacent Ramp Data {(if one exists)
Does adjacent ramp exist? ‘ No
Volune -on adjacent Ramp - vph

Posgition of adjacent Ramp
Type of adjacent Ramp
Distance to adjacent Ramp ft

Conversion to pc/h Under Base Conditions

Junction Components Freeway Ramp Adjacent

' Ramp
Volume, V (vph) . 3419 667 vph
Peak-hour factor, PHF 0.95 0.85
Peak 15-min volume, w15 900 176 : v
Trucks and buses 2 2 i %
Recreational vehicles 0 0 %

Terrain type: : Rolling Level



Grade - ‘ % % %
Length ’ mi mi mi
Trucks and buses PCE, ET 2.5 1.5
Recreational vehicle PCE, ER 2.0 1.2
Heavy vehicle adjustment, LRV 0.971 0.290
Driver population factor, fP 1.00 1.00
Flow rate, vp . 3707 709 pcph
Fstimation of V12 Merge Areas
L = {Equation 25-2 or 25-3)
EQ
P = 0.129 Using Equation 4
FM
v =v (P ) = 479 pc/h
12 F FM
Capacity Checks
Actual Maximum LOS F?
v ’ 4416 8400 No
FO
v v o 1614 pc/h (Equation 25-4 or 25-5}
3 or av34
Is v v > 2700 pc/h? No
3 or av34
Is v o h' > 1.5 v /2 : Yes
3 or av34 12
If ves, v = 1482 {Equation 25-8)
12Aa
Flow Entering Merge Influence Area
Actual Max Desirable Violation?
v 1482 4600 No
12A )
Level of Service Determination (if not F)
Density, D = 5.475 + 0.00734 v + 0.0078 v - 0.00627 L = 12.8 pc/mi/1ln

R R i2 A
Level of service for ramp-freeway junction areas of influence B

Speed Estimation

Intermediate speed variable, M = 0.251

Space mean sgpeed in ramp influence area, SS = 59.2 mph
Space mean speed in outer lanes, SR = 62.8 mph
Space mean speed fo; all vehicles, S0 = 61.0 mph




HCS+: Basic Freeway Segments Release 5.4

Phone:
E-mail:

Analyst: JW
Agency or Company:

Date Performed: 8/11/08
Analysis Time Period: AM Peak
Freeway/Direction: H-2 Fwy NB
From/To:

Jurisdiction:

Analysis Year:

Operational Analysis

Fax:

Year 2025 With Project

Description: South of Ka . Uka Blvd - 15/15/15

Volume, V
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreaticnal vehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreaticnal vehicle PCE, ER
Heavy wvehicle adjustment, £fHV
Driver population factor, fp
Flow rate, wvp

Lane width
Right-shoulder lateral clearance
Interchange density
Number of lanes, N
Free-flow speed:

FFS or BFFS
Lane width adjustment, £fLW
Lateral clearance adjustment, fIC
Interchange density adjustment, £fID
Number of lanes adjustment, £N
Free-flow speed, FFS

Flow Inputs and Adjustments

Speed Inputs and Adjustments

LOS and Performance Measures_-

Flow rate, vp

Free-flow speed, FFS

Average passenger-car speed, S
Number of lanes, N

Density, D

Level of service, LOS

4516 veh/h
1.00 -
1129 v

2 %

0 %
Rolling

0.00 %

0.00 mi

2.5

2.0

0.971

1.00

930 pc/h/1n
12.0 ft

6.0 fe

0.50 interchange/mi
5

Base

70.0 mi/h
0.0 mi/h
0.0 mi/h
0.0 mi/h
0.0 mi/h
70.0 mi/h
Urban Freeway

930 pc/h/1n
70.0 mi/h
70.0 mi/h

5 )
13.3 pc/mi/ln
B




HCS+: Basic Freeway Segments Releadse 5.4

Phone:

E-mail:

Analyst: JW

Agency or Company:

Date Performed: 9/11/09
Analysis Time Peéeriod: PM Peak
Freeway/Direction: H-2 Fwy NB
From/To:

Jurisdiction:

Analysis Year:

Operational Analysis

Year 2025 With Project

Description: South of Ka Uka Blvd - 15/15/15

Volume, V
Peak-hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational vehicle PCE, ER
Heavy vehicle adjustment, fHV
Driver population factor, fp
Flow rate, vp '

Lane width
Right-shoulder lateral clearance
Interchange density
Number of lanes, N
Free~-flow speed:

FFS or BFFS
Lane width adjustment, fLW )
Lateral clearance adjustment, fLC
Interchange density adjustment, fID
Number of lanes adjustment, fN
Free-flow speed, FFS ’ )

Flow rate, vp

Free-flow speed, FFS

Average passenger-car speed, S
Number of lanes, N

Density, D

Level of serwvice, LOS

Flow Inputs and Adjustments

9224
1.00
2306
2

0
Rolling
.00
.00
-5
.0
.971
.00
1900

HOoONMNNOO

Speed Inputs and Adjustments

12.0
6.0
0.50
5
Base
70.0
0.

Lo e e

0.
0.
0.
70.0

Urban Freeway

LOS and Performance Measures

1900
70.0
66.6
5
28.5
D

veh/h

98 of g

pc/h/1ln

ft
ft

interchange/mi

mi/h
mi/h
mi/h
mi/h
mi/h
mi/h

pc/h/In
mi/h
mi/h

pc/mi/ln




HCS+: Basic Freeway Segments Release 5.4

Phone: Fax:
E-mail:

Operational Analysis
Analyst: JW
Agency or Company:
Date Performed: 9/11/09
Analysis Time Period: AM Peak
Freeway/Direction: H-2 Fwy NB

From/To:
Jurisdiction:
Analysis Year:
Description: Nort

Year 2025 With Project
h of Ka Uka Blvd - 15/15/15

Flow Inputs and Adjustments

Volume, V
Peak-hour factor,
Peak 15-min volume
Trucks and buses
Recreational wvehic
Terrain type:

Grade-

Segment length
Trucks and buses P
Recreational wvehic
Heavy vehicle adju
Driver population
Flow rate, vp

3470 veh/h
PHF 1.00
. v15 . 868 v
2 %
les ' 0 %
' Rolling
0.00 %
0.00 mi
CE, ET 2.5
le PCE, ER 2.0
stment, £fHV 0.971
factor, fp _ 1.00
894 pc/h/1n

Speed Inputs and Adjustments

Lane width 12.0 £t
Right-shoulder lateral clearance 6.0 £t
Interchange density’ 0.50 interchange/mi
Number of lanes, N : 4 '
Free-flow speed: Base

FFS or BFFS 70.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 " mi/h
Interchange density adjustment, £ID 0.0 mi/h
Number of lanes adjustment, £N 1.5 mi/h
Free-flow speed, FFS 68.5 mi/h

Urban Freeway

LOS and Performance Measures

Flow rate, vp 894 pc/h/1ln
Free~flow speed, FFS 68.5 mi/h
Average passenger-car speed, S 68.5 mi/h
Mumber of lanes, N 4

Density, D 13.1 pc/mi/ln -
Level of service, LOS B '



HCS+: Basic Freeway Segments Release 5.4

Phone:
E-mail:

Analyst: Jw
Agency or Company:

Date Performed: 9/11/009
Analysis Time Period: PM Peak
Freeway/Direction: H-2 Fwy NBE
From/To:

Jurisdietion:

Analysis Year:

Operational Analysis

Fax:

Year 2025 With Project

Description: ©North of Ka Uka Blvd - 15/15/15

Volume, V
Peak-hour factor, PHF
Peak 15-min volume, w15
Trucks and buses
Recreational vehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational wvehicle PCE, ER
Heavy vehicle adjustment, fHV
Driver population factor, fp
Flow rate, vp

Lane width
Right-shoulder lateral clearance
Interchange density
Number of lanes, N
Free-flow speed:

FFS or BFFS
Lane width adjustment, fLW
Lateral clearance adjustment, fLC
Interchange density adjustment, fID
Number of lanes adijustment, fN
Free-flow speed, FFS

Flow rate, wvp

" Free-~flow speed, FFS

Average passenger-car speed, S
Number of lanes, N

Density, D

Level of service, LOS

Flow Inputs and Adjustments

Speed Inputs and Adjustments

LOS and Performance Measures

5563 veh/h
1.00

13981 v

2 %

0 %
Rolling

0.00 %

0:00. mi

2.5

2.0

0.871

1.00 .
1432 . pc/h/1n
12.0 ft

6.0 ft

0.50 interchange/mi
4

Bage

70.0 mi/h
0.0 mi/h
0.0 mi/h
0.0 mi/h
1.5. mi/h
68.5 mi/h
Urban Freeway

1432 pc/h/1n
68.5 mi/h
68.5 mi/h

4

20.9 pce/mi/ln
c




- HCS+: Basic Freeway Segments Release 5.4

Phone: . : Fax:
E-mail:

Operational Analysis

Analysts’ ' o JW

Agency or Company:

Date Performed: 5/11/09

Analysis Time Period: AM Peak
Freeway/Directien: H-2 Fwy SB

.From/To:"

Jurisdiction:

Analysis Year: Year 2025 With Project

Description: South of Ka Uka Blvd - 15/15/15

Flow Inputs and Adjustments

Volume, V 8005

Peak-hour factor, PHF : C 1.00
Peak 15-min volume, v15 2002
Trucks and buses 2
Recreational vehicles 0
Terrain type: Rolling
Grade . . 0.00
Segment length 0.00
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.971
Driver population factor, fp 1.00
Flow rate, vp 1374

Speed Inputs and Adjustments

veh/h

pe/h/1in

Lane width ‘ 12.0

Right-shoulder lateral clearance 6.0
Interchange density 0.50
Number of lanes, N ) : 6
Free-flow speed: : -+ Base
FES or BFFS ‘ . 70.0
Lane width adjustment, fLW _ 0.0
Lateral clearance adjustment, fLC 0.0
Interchange density adjustment, fID 0.0
Number of lanes adiustment, fN 0.0

Free-flow speed, FFS 70.0

Urban Freeway

LOS and Performance Measures

ft
ft
interchange/mi

mi. /h
mi/h
mi/h
mi/h
mi/h
mi/h

Flow rate, vp 1374
Free-flow speed, FFS 70.0
Average passenger—car speed, S 70.0
Number of lanes, N [

Density, D : , 19.6

Level of service, L.OS C

pc/h/ln_
mi/h
mi/h

pc/mi/1ln




HCS+: Basic Freeway Segments Release 5.4

Phone: : Fax:
E-mail:

Operational Analysis

Analyst: Jw

Agency or Company: '

Date Performed: 9/11/09

Analysis Time Period:  PM Peak
Freeway/Direction: - H-2 Fwy SB

From/To: ’

Jurisdiction: .

Analysis Year: ’ Year 2025 With Project

Description: .South of Ka Uka Blvd - 15/15/15

Flow Inputs and Adjustments

Volume, V 6493
Peak-hour factor, PHF 1.00
Peak 15-min volume, v15 1624
Trucks and buses ‘ 2
Recreational vehicles 0
Terrain type: Rolling
Grade 0.00
Segment length 0.00
Trucks and buses PCE, ET 2.5
Recreational wvehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV . 0.971
Driver population factor, fp 1.00
Flow rate, vp 1115

Speed Inputs and Adjustments

veh/h

pc/h/1n

Lane width . 12.0
Right-shoulder lateral clearance 6.0
Interchange density 0.50
Number of lanes, N . ‘ 6
Free-flow speed: ) .- Base
FFS or BFFS . 70.0
Lane width adjustment, fLW : 0.0
Lateral clearance adjustment, fLC 0.0
Interchange density adjustment, £ID 0.0
Number of lanes adjustment, £N 0.0
Free-flow speed, FFS 70.0

Urban Freeway

10S and Performance Measures

Flow rate, vp 1115
Free~flow speed, FFS 70.0
Average passenger-car speed, S 70.0
Mumber of lanes, N ' 6

Density, D 15.9

Level of service, LOS. . B

It
ft
interchange/mi

mi/h
mi/h
mi/h
mi/h
mi/h
mi/h

“pce/h/In

mi/h
mi/h

pc/mi/ln




HCS+: Basic Freeway Segments Release 5.4

Phone: - Fax:
E-mail:

Operational Analysis

Analyst: JW

Agency or Company:

Date Performed: 9/11/09

Analysis Time Period: AM Peak
Freeway/Direction: H-2 Fwy SB

From/To:

Jurisdiction:

Analysis Year: Year 2025 With Project

Description: North of Ka Uka Blvd - 15/15/15

Flow Inputs and Adjustments

Volume, V 5006 veh/h
Peak-hour factor, PHF 1.00
Peak 15-min volume, w15 ) 1252 v
Trucks and buses ' 2 %
Recreational vehicles 0 %
Terrain type: Rolling

Grade 0.00 %

Segment length 0.00 mi
Trucks and buses PCE, ET 2.5
Recreational vehicle PCE, ER 2.0
Heavy vehicle adjustment, fHV 0.971
Driver population factor, fp 1.00
Flow rate, vp 1289 pc/h/1ln

Speed Inputs and Adjustments

Lane width 12.0 ft
Right-shoulder lateral clearance 6.0 ft
Interchange density - 0.50 interchange/mi
Number of lanes, N B 4 )
Free-flow speed: . : -+ Base

FFS or BFFS 70.0 mi/h
Lane width adjustment, fLW 0.0 mi/h
Lateral clearance adjustment, fLC 0.0 mi/h
Interchange density adjustment, f£ID 0.0 mi/h
Number of lanes adjustment, £N 1.5 mi/h
Free-flow speed, FFS 68.5 mi/h

Urban Frecway
LOS and Performance Measures

Flow rate, wp : 1289 pc/h/1n
Free~flow speed, FFS 68.5 mi/h
Average passenger-car speed, S- 68.5 mi/h
Number of lanes, N 4 .
Density, D _ 18.8 pe/mi/ln

Level of service, LOS c



HCS+: Basic:Freeway Segments-ReleaSe.5.4

_ Phone:

E-mail:

Analyst: JW

Agency or Company:

Date Performed: 9/11/09
Analysis Time Period: PM Peak
Freeway/Direction: H-2 Fwy SB
From/To:

Jurisdiction:

"Analysis Year:

Operational Analysis

Fax:

Year 2025 With Project

Description: North of Ka Uka Blwvd - 15/15/15

Volume, V
Peak~hour factor, PHF
Peak 15-min volume, v15
Trucks and buses
Recreational wvehicles
Terrain type:

Grade

Segment length
Trucks and buses PCE, ET
Recreational wvehicle PCE, ER
Heavy wvehicle adjustment, fHV
Driver population factor, fp
"Flow rate, wvp

"Lane width :
Right-shoulder lateral clearance
Interchange density
Number of lanes, N
Free-flow speed:

FFS or BFFS
Lane width adjustment, f£IW
Lateral clearance adjustment, fLC
Interchange density adjustment, £ID
Number of lanes adjustment, N
Free-flow speed, FFS

Flow rate, vp

Free-flow speed, FFS

Average passenger-~car speed, S
Number of lanes, N

Density, D

‘Level of service, LOS

Flow Inputs and Adjustments

4086
1.00
1022
2

0
Relling
0.00
0.00
2.5
2.0
0.971
1.00
1052

Speed Inputs and Adjustments

12.0
6.0
0.50
4
Base
70.0
0.0
0.0
0.0
1.5
68.5

Urban Freeway

‘LOS and Performance Measures

1052
68.5
68.5
4
15.4
B

veh/h

pe/h/1n

ft
ft
interchange/mi

mi/h
mi/h
mi/h
mi/h
mi/h
mi/h

-pc/h/ln

mi/h
mi/h

pc/mi/1n




APPENDIX M

WAIPIO INTERCHANGE
NORTHBOUND OFF -RAMP ALTERNATIVES ANALYSIS




2-11-10
Waipio Interchange Northbound Off-Ramp Alternatives Analysis

Major improvements are being proposed to the H-2 Waipio Interchange to accommodate
the proposed Koa Ridge Makai, Castle & Cooke Waiawa, and the Waiawa Ridge
Development projects. During the afternoon peak hour of traffic, over 5,000 vehicles are
projected to be using the northbound off-ramp to the Waipio Interchange when the
planned developments are fully buiit out. In response to concerns expressed by the
DOT, alternative ramp configurations were evaluated to determine the most beneficial
and cost-effective means of accommodating the traffic volumes.

The Waipio Interchange provides east-west mobility and access to the Waipio business
and residential developments west of the Interstate H-2 Freeway, and Mililani Memorial
Park and Waiawa Correctional Facility to the east. Ka Uka Boulevard, a predominantly
two-way, four-lane divided City and County of Honolulu collector roadway intersects with
the northbound on and off ramp junction of the Waipio Interchange. At the signalized
intersection, the northbound off-ramp approach services an exclusive left-turn lane and a
shared left-turn, through, and right-turn lane. The westbound Ka Uka Boulevard
intersection approach provides a through lane and an exclusive right-turn lane. The
eastbound Ka Uka Boulevard approach provides an exclusive left-turn lane and an
exclusive through movement fane. A planned eastward extension of Ka Uka Boulevard
across Panakauahi Gulch is to be developed by the Waiawa Ridge Development.

The land area to accommodate a future Southbound Loop On-Ramp is already set aside
on the west side of the Waipio Interchange. For the northbound off-ramp, a similar
accommodation has not been made, possibly due to the proximity of the Panakauahi
Gulch to the east of the Interchange. As such, a number of ramp configurations and
options are available to accommodate the northbound traffic from the H-2 Freeway.

The following ramp alternatives for northbound vehicles were evaluated and are
depicted in the attached Figure 1:

NB Flyover Ramp A (Yellow):

NB Flyover Ramp B {(Magenta)

NB Flyover Ramp C (Red)

NB Flyover Ramp D (Blue)

NB Flyover Ramp E (Lt. Blue)

NB Loop Off-Ramp {Green)

NB Loop On-Ramp (Purple}

Modified NB Loop Off-Ramp (Orange)

NGO AW =S

1. Northbound Flyover Ramp A (Yellow)

Alternative No. 1 is a northbound fiyover ramp which extends from northbound H-2 to
westbound Ka Uka Boulevard. This alternative is intended to achieve a touchdown
to grade at or near the existing Ka Uka bridge. Extensive bridge structures would be

" required as the alignment extends well into the middle of Panakauahi Guich from just
beyond the diverge ramp. There are potential view concerns from Waiawa Ridge
with the elevated bridge structures and the need to obtain approval from land owner
Waiawa Ridge Development, LLC. This altemative is estimated to cost $61 million.




. NB Flyover Ramp B (Magenta)

Alternative No. 2 is a similar fiyover ramp which extends from northbound H-2 to
westbound Ka Uka Boulevard. The flyover ramp crosses over the Ka Uka Boulevard
extension through Panakauahi Gulch and retums to westbound Ka Uka Boulevard
just beyond the freeway overpass. Extensive bridge structures within Panakauahi
Gulch would be required as well as a separate crossing of H-2 north of the Ka Uka
Boulevard bridge. There are similar view and ownership concerns as Altemative 1.
This alternative is estimated to cost $69 million.

. NB Flyover Ramp C (Red)

Alternative No. 3 is another flyover ramp extending from northbound H-2 to
westbound Ka Uka Boulevard. Similar to Alternative No. 2, this flyover ramp crosses
over the Ka Uka Boulevard extension through Panakauahi Gulch and returns to
westbound Ka Uka Boulevard beyond the freeway overpass. Extensive bridge
structures within Panakauahi Gulch would be required. There is a separate crossing
of H-2 north of the Ka Uka Boulevard bridge as well as a crossing over the
southbound on-ramp, with touchdown on Ka Uka Boulevard past Moaniani Street.
The major concern with this alternative is the bypassing of Moaniani Street which
provides access to major businesses including Cestco and the Tony Group Autoplex.
This alternative is estimated to cost $93 million.

NB Flyover Ramp D (Blue)

Alternative No. 4 is a northbound flyover ramp which extends parallel to and just east
of the H-2 freeway to westbound Ka Uka Boulevard. Panakauahi Gulch is avoided.
A separate crossing of the H-2 freeway is needed and touchdown of the ramp
structure to Ka Uka Boulevard would extend past Moaniani Street. As with
Alternative No. 3, the major concern with this alternative is bypassing Moaniani
Street which provides access to major businesses including Costco and the Tony
Group Autoplex. This alternative is estimated to cost $64 million.

NB Fiyover Ramp E (Lt. Blue)

Alternative No. 5 is a flyover ramp which follows the existing northbound off-ramp
-alignment, crosses over the Ka Uka Boulevard, and returns to westbound Ka Uka
Boulevard via an extended ramp crossing the H-2 beyond the southbound on-ramp,
crossing the southbound off-ramp, with touchdown on Ka Uka Boulevard beyond
Moaniani Street. As with Alternative Nos. 3 and 4, the major concern with this
alternative is bypassing Moaniani Street which provides access to major businesses
including Costco and the Tony Group Autoplex. This alternative is estimated to cost
$81 million.

A variation to this alternative (not shown) is for the off-ramp to connect and lead
directly into the Koa Ridge site. This alternative is rejected as previous consultation
with the Federal Highways Administration staff indicated that a ramp benefitting only
one landowner would be very difficult to justify (meeting with Pat Phung, FHWA,
7/27/09).

NB Loop Off-Ramp (Green)

Alternative No. 6 is a northbound loop off-ramp to westbound Ka Uka Boulevard.
The loop ramp would extend well into Panakauahi Gulch north of the Ka Uka
Boulevard extension. The existing northbound on-ramp would need to be relocated
to the east of the loop off-ramp. Extensive bridge structures would be required for




both the loop off-ramp and the relocated northbound on-ramp. This alternative is
estimated to cost $90 million.

7. NB Loop On-Ramp (Purple)
Alternative No. 7 is a northbound on-ramp to the H-2 freeway from eastbound Ka
Uka Boulevard. This altemative eliminates the need for a left turn movement from
eastbound Ka Uka Boulevard to northbound H-2. The northbound off-ramp would
need to be relocated to the east (aligned with the Mililani cemetery access road)and
widened to provide for three lefi turn lanes to westbound Ka Uka Boulevard and fwo
right-turn lanes onto eastbound Ka Uka Boulevard. This alternative is estimated to
cost $52 million.

8. Modified NB Loop Off-Ramp (Orange)
Alternative No. 8 is a northbound loop off-ramp to westbound Ka Uka Boulevard,
similar to Alternative No. 6 but modified to provide for a smailer loop radius based on
a reduced design speed. To accommodate the reduced design speed of 25 mph, a
longer deceleration lane is needed on the H-2 Freeway. The northbound on-ramp
would need to be relocated to the east of the loop off-ramp. This relocated on-ramp
could be appended to the loop off-ramp structure. The cemetery road access would
need to be relocated. This alternative is estimated to cost $57 million.

Table 1 presents a matrix evaluating the above alteratives relative to safety, traffic,
community and planning issues, and constructability. Based on the evaluation matrix,
Alternative No. 8 providing for a Modified Northbound Loop Off-Ramp is the
recommended alternative. :






