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dealership with a multi-use development that is expected to include the following:
e Multi-family residential units (approximately 265 units)
e Commercial uses (approximately 20,000 square feet)
e Recreational amenities and on-site parking
The proposed development is expected to be completed and occupied by the Year
2017. Primary access will be provided via new driveways off Ala Moana Boulevard
and Koula Street with access to the proposed loading area provided via a new
driveway off Auahi Street. Figure 2 shows the proposed site plan.
I1l.  BASELINE TRAFFIC CONDITIONS

A. Area Roadway System

The proposed development will be located adjacent to Ala Moana Boulevard
in Kakaako. In the vicinity of the project site, Ala Moana Boulevard is a
predominantly six-lane, two-way roadway generally oriented in the east-west
direction that serves as a major east-west corridor through Kakaako. West of the
project site, Ala Moana Boulevard intersects Cooke Street. At this signalized
intersection, both approaches of Ala Moana Boulevard have an exclusive left-turn
lane, two through lanes, and a shared through and right-turn lane. Cooke Street is a
predominantly four-lane, two-way roadway generally oriented in the north-south
direction that serves as a connector road between the east-west corridors in the region.
At the intersection with Ala Moana Boulevard, the northbound and southbound
approaches of Cooke Street have a shared left-turn and through lane, and an exclusive
right-turn lane.

North of the intersection with Ala Moana Boulevard, Cooke Street intersects
Auahi Street. At this all-way stop-controlled intersection, the northbound and
southbound approaches of Cooke Street have two lanes that serve all traffic
movements. In the vicinity of the project site, Auahi Street is a two-lane, two-way
roadway generally oriented in the east-west direction. At the intersection with Cooke
Street, the eastbound and westbound approaches of Auahi Street have one lane that

serves all traffic movements.
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East of the intersection with Cooke Street, Ala Moana Boulevard intersects
Koula Street. At this signalized intersection, both approaches of Ala Moana
Boulevard have an exclusive left-turn lane, two through lanes, and a shared through
and right-turn lane. Koula Street is a predominately two-lane, two-way roadway
oriented generally in the north-south direction. At the intersection with Ala Moana
Boulevard, the northbound and southbound approaches of Koula Street have one lane
that serves all traffic movements.

Further east, Ala Moana Boulevard intersects Ahui Street. At this
unsignalized T-intersection, the eastbound approach has two through lanes and a
shared through and right-turn lane while the westbound approach of Ala Moana
Boulevard has three through lanes. Ahui Street is a predominately two-lane, two-way
roadway generally oriented in the north-south direction. At the intersection with Ala
Moana Boulevard, the northbound approach of Ahui Street has one stop-controlled

lane that serves right-turn traffic movements.

B. Traffic Volumes and Conditions
1. General
a. Field Investigation

Field investigations were conducted in April and May 2011, as
well as, November 2012 and consisted of manual turning movement
count surveys during the morning peak hours between 6:00 AM and
9:00 AM, and the afternoon peak hours between 3:00 PM and 6:00 PM
at the following intersections:

e Ala Moana Boulevard and Cooke Street

e Cooke Street and Auahi Street

e Ala Moana Boulevard and Koula Street

e Ala Moana Boulevard and Ahui Street
Appendix A includes the baseline traffic count data.
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b. Capacity Analysis Methodology

The highway capacity analysis performed in this study is based
upon procedures presented in the “Highway Capacity Manual”,
Transportation Research Board, 2000, and the “Synchro” software,
developed by Trafficware. The analysis is based on the concept of
Level of Service (LOS) to identify the traffic impacts associated with
traffic demands during the peak periods of traffic.

LOS is a quantitative and qualitative assessment of traffic
operations. Levels of Service are defined by LOS “A” through “F”;
LOS “A” representing ideal or free-flow traffic operating conditions
and LOS “F” unacceptable or potentially congested traffic operating
conditions.

“Volume-to-Capacity” (v/c) ratio is another measure indicating
the relative traffic demand to the road carrying capacity. A v/c ratio of
one (1.00) indicates that the roadway is operating at or near capacity.
A v/c ratio of greater than 1.00 indicates that the traffic demand
exceeds the road’s carrying capacity. The LOS definitions are
included in Appendix B.

2. Baseline Peak Hour Traffic
a. General

Figures 3 and 4 show the baseline AM and PM peak period
traffic volumes and operating conditions. The AM peak hour of traffic
generally occurs between 7:45 AM and 8:45 AM. The PM peak hour
of traffic generally occurs between the hours of 4:15 PM and 5:15 PM.
The analysis is based on these peak hour time periods for each
intersection to identify the traffic impacts resulting from the proposed

project. LOS calculations are included in Appendix C.
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b. Ala Moana Boulevard and Cooke Street

At the intersection with Cooke Street, Ala Moana Boulevard
carries 1,884 vehicles eastbound and 1,778 vehicles westbound during
the AM peak period. During the PM peak period, the overall traffic
volume was higher with 2,232 vehicles traveling eastbound and 1,692
vehicles traveling westbound. The eastbound approach of Ala Moana
Boulevard operates at LOS “A” during both peak periods while the
westbound approach operates at LOS “B” and LOS “A” during the
AM and PM peak periods, respectively.

Cooke Street carries 40 vehicles northbound and 112 vehicles
southbound during the AM peak period. During the PM peak period,
traffic volumes were higher with 64 vehicles traveling northbound and
195 vehicles traveling southbound. The northbound approach of
Cooke Street operates at LOS “C” during both peak periods while the
southbound approach operates at LOS “B” during both peak periods.
C. Cooke Street and Auahi Street

At the intersection with Auahi Street, Cooke Street carries 163
vehicles northbound and 183 vehicles southbound during the AM peak
period. During the PM peak period, the overall traffic volume is
approximately the same with 133 vehicles traveling northbound and
215 vehicles traveling southbound. Both approaches of Cooke Street
both operate at LOS “A” during both peak periods.

Auahi Street carries 56 vehicles eastbound and 28 vehicles
westbound at this intersection during the AM peak period. During the
PM peak period, traffic volumes were higher with 86 vehicles
traveling eastbound and 46 vehicles traveling westbound. Both
approaches both operate at LOS “A” during both peak periods.

d. Ala Moana Boulevard and Koula Street
At the intersection with Koula Street, Ala Moana Boulevard

carries 1,775 vehicles eastbound and 1,786 vehicles westbound during
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the AM peak period. During the PM peak period, the overall traffic
volume was higher with 2,217 vehicles traveling eastbound and 1,712
vehicles traveling westbound. Both approaches of Ala Moana
Boulevard operate at LOS “A” during both peak periods.

Koula Street carries 13 vehicles northbound and 16 vehicles
southbound during the AM peak period. During the PM peak period,
the overall traffic volume is higher with 10 vehicles traveling
northbound and 45 vehicles traveling southbound. Both approaches of
Koula Street operates at LOS “C” during both peak periods.

e. Ala Moana Boulevard and Ahui Street

At the intersection with Ahui Street, Ala Moana Boulevard
carries 1,753 vehicles eastbound and 1,786 vehicles westbound during
the AM peak period. During the PM peak period, the overall traffic
volume is higher with 2,211 vehicles traveling eastbound and 1,712
vehicles traveling westbound.

The northbound approach of Ahui Street carries 10 vehicles
during the AM peak period and 2 vehicles during the PM peak period.
The northbound approach of Ahui Street operates at LOS “A” during
both peak periods.

V. PROJECTED TRAFFIC CONDITIONS
A. Site-Generated Traffic
1. Trip Generation Methodology
The trip generation methodology used in this study is based upon
generally accepted techniques developed by the Institute of Transportation
Engineers (ITE) and published in “Trip Generation, 9" Edition,” 2012. The
ITE trip generation rates are developed empirically by correlating the vehicle
trip generation data with various land use characteristics such as the number
of vehicle trips generated per dwelling unit or 1,000 square feet of
development. It should be noted that although the proposed development is

expected to replace an existing car dealership, all site-generated trips were
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conservatively assumed to be new trips in the project vicinity. The trip
generation methodology developed by ITE also includes provisions for
internal capture of trips. Internal capture of trips accounts for vehicles that
visit more than one destination within the same area without adding external
vehicular trips to the surrounding roadways. As such, the proposed peak hour
trip generation for the development was adjusted for internal capture of trips.
Table 1 summarizes the adjusted project site trip generation characteristics of
the proposed project.

Table 1: Peak Hour Trip Generation

HIGH-RISE RESIDENTIAL CONDOMINIUM/TOWNHOUSE
INDEPENDENT VARIABLES: # of dwelling units = 265

PROJECTED TRIP ENDS
AM PEAK ENTER 20
EXIT 86
TOTAL 106
PM PEAK ENTER 62
EXIT 38
TOTAL 100
SPECIALTY RETAIL CENTER
INDEPENDENT VARIABLE: 1,000 sf of development = 20
PROJECTED TRIP ENDS
AM PEAK ENTER 0
EXIT 0
TOTAL 0
PM PEAK ENTER 22
EXIT 26
TOTAL 48
TOTALS

PROJECTED TRIP ENDS

AM PEAK ENTER 20
EXIT 86

TOTAL 106

PM PEAK ENTER 84
EXIT 64

TOTAL 148
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2. Trip Distribution
Figures 5 and 6 show the distribution of site-generated vehicular trips
at the study intersections during the Year 2017 peak periods. Primary access
to the Vida development will be provided via new driveways off Koula Street
and Ala Moana Boulevard. Due to the close proximity of the proposed
driveway off Ala Moana Boulevard to the adjacent intersection with Ahui
Street and high volume of traffic along Ala Moana Boulevard, the turning
movements at that driveway are assumed to be restricted to right-turn-in and
right-turn-out traffic movements. The direction distribution of site-generated
vehicles was based on the baseline distribution of traffic along Ala Moana
Boulevard. As such, 51.0% of trips were assumed to be traveling westbound
and 49.0% of trips were assumed to be traveling eastbound during the AM
peak period while 43.7% of trips were assumed to be traveling westbound and
56.3% were assumed to be traveling eastbound during the PM peak period.
The trips were distributed between the two project driveways and at the study
intersections based on their assumed origin/destination, relative convenience
of the available routes, and allowed turning movements at the driveways.
B. Through Traffic Forecasting Methodology
The travel forecast utilized for this study is based on the Oahu Metropolitan
Planning Organization (OMPO) regional forecasting model which includes the
development of other projects such as the adjacent Ward developments by Howard
Hughes Corporation to the east. The use of the OMPO model more accurately
reflects the anticipated impacts of traffic growth on the island more than the use of
historical traffic count data. The travel forecast utilized for the OMPO model is
based on Societal Economic Data (SED) which represents the population distribution
within a multitude of traffic analysis zones. As such, since population estimates for
the island of Oahu indicate that population growth is expected to be relatively linear
to the Year 2035, a linear growth in traffic was also assumed over that period.
Consequently, the traffic forecast from the OMPO model was scaled appropriately to

determine Year 2017 traffic volumes.
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C. Total Traffic Volumes Without Project

The projected Year 2017 AM and PM peak period traffic volumes and
operating conditions without the Vida development are shown in Figures 7 and 8, and
summarized in Table 2. The baseline levels of service are provided for comparison
purposes. LOS calculations are included in Appendix D.

Table 2: Baseline and Projected Year 2017 (Without Project) LOS
Traffic Operating Conditions

Intersection Approach AM PM

Base- | Year | Base- | Year

line | 2017 | line | 2017

w/out w/out

Proj Proj
Ala Moana Blvd/ Eastbound A A A A
Cooke St Westbound B B A A
Northbound D D D D
Southbound D D D D
Cooke St/ Eastbound A A A A
Auahi St Westbound A A A A
Northbound A A A A
Southbound A A A A
Ala Moana Blvd/ Eastbound A A A A
Koula Westbound A A A A
Northbound D D D D
Southbound D D D D
Ala Moana Blvd/Ahui St Northbound A A A A

Under Year 2017 without project conditions, traffic operations are expected to
remain similar to baseline conditions. Along Cooke Street, traffic operations at the
intersection with Auahi Street are expected to continue operating at LOS “A” during
both peak periods while those at the intersection with Ala Moana Boulevard are
expected to continue operating at LOS “D” or better during both peak periods. Along
Ala Moana Boulevard, traffic operations at the intersection with Koula Street are

expected to continue operating at LOS “D” or better during both peak periods while
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V.

the northbound approach of the intersection with Ahui Street is expected to continue
operating at LOS “A” during both peak periods.
D. Total Traffic Volumes With Project

Figures 9 and 10 show the Year 2017 cumulative AM and PM peak hour
traffic conditions resulting from the projected external traffic and the proposed Vida
development. The cumulative volumes consist of site-generated traffic superimposed
over Year 2017 projected traffic demands. The traffic impacts resulting from the
proposed project are addressed in the following section.
TRAFFIC IMPACT ANALYSIS
The Year 2017 cumulative AM and PM peak hour traffic conditions with the Vida

development are summarized in Table 3. The existing and projected Year 2017 (Without

Project) operating conditions are provided for comparison purposes. LOS calculations are

included in Appendix E.

Table 3: Baseline and Projected Year 2017 (Without and With Project) LOS

Traffic Operating Conditions

Intersection Approach AM | PM
Base- | Year | Year | Base- | Year | Year
line | 2017 | 2017 | line | 2017 | 2017
w/out | w/ wiout | w/
Proj | Proj Proj | Proj
Ala Moana Blvd/ Eastbound A A A A A A
Cooke St Westbound B B B A A A
Northbound D D D D D D
Southbound D D D D D D
Cooke St/ Eastbound A A A A A A
Auahi St Westbound A A A A A A
Northbound A A A A A A
Southbound A A A A A A
Ala Moana Blvd/ Eastbound A A A A A A
Koula St Westbound A A A A A A
Northbound D D D D D D
Southbound D D D D D D
Ala Moana Blvd/ Northbound A A A A A A
Ahui St
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Under Year 2017 with project conditions, traffic operations in the project vicinity are
generally expected to remain similar to baseline and without project conditions despite the
anticipated increases in traffic along the surrounding roadways. Along Cooke Street, at the
intersection with Ala Moana Boulevard, traffic operations are expected to continue operating
at LOS “D” or better during both peak periods while those at the intersection with Auahi
Street are expected to continue operating at LOS “A” during both peak periods. Along Ala
Moana Boulevard, traffic operations at the intersection with Koula Street are expected to
continue operating at LOS “D” or better during both peak periods while the northbound
approach of the intersection with Ahui Street is expected to continue operating at LOS “A”
during both peak periods.

VI. RECOMMENDATIONS
Based on the analysis of the traffic data, the following are the recommendations of

this study to be incorporated in the project design.

1. Maintain sufficient sight distance for motorists to safely enter and exit all project
driveways.
2. Provide adequate on-site loading and off-loading service areas and prohibit off-site

loading operations.

3. Provide adequate turn-around area for service, delivery, and refuse collection vehicles
to maneuver on the project site to avoid vehicle-reversing maneuvers onto public
roadways.

4, Provide sufficient turning radii at all project driveways to avoid or minimize vehicle

encroachments to oncoming traffic lanes.

5. During the design phase of the project, consider the incorporation of complete streets
concepts if possible.

6. Restrict turning movements at the project driveway along Ala Moana Boulevard to
right-turn-in and right-turn-out movements.

7. At the intersection of Auahi Street and Koula Street, provide sufficient turning radii
for all approaches of the intersection. Due to the development of the proposed
project, traffic along Koula Street is expected to increase. In addition, access to the
loading area for the proposed development is expected to be provided via Auahi
Street. As such, the turning radii at the adjacent intersection should be assessed
during the design phase of the project to ensure that all design vehicles will be able to
navigate the intersection.
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VII. CONCLUSION

The proposed Vida development entails the replacement of an existing car dealership
with a new multi-use development that will include residential and commercial uses. Traffic
in the vicinity of the proposed development is expected to operate at levels of service similar
to baseline and without project conditions. As such, with the implementation of the
aforementioned recommendations, the proposed Vida development is not expected to have a
significant impact on traffic operations in the vicinity.
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HCM Signalized Intersection Capacity Analysis

8: Ala Moana Blvd & Koula St 6/19/2014
Ay v A8 b AN S

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

Lane Configurations % M LI S & &

Volume (vph) 18 2189 10 7 1669 36 1 6 3 22 1 22

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

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 091 1.00 091 1.00 1.00

Frpb, ped/bikes 1.00  1.00 1.00  1.00 0.99 0.98

Flpb, ped/bikes 1.00  1.00 1.00  1.00 1.00 0.99

Frt 1.00  1.00 1.00 1.00 0.96 0.93

Flt Protected 095  1.00 095 1.00 1.00 0.98

Satd. Flow (prot) 1770 5080 1770 5059 1761 1652

FIt Permitted 095  1.00 095  1.00 0.96 0.84

Satd. Flow (perm) 1770 5080 1770 5059 1699 1421

Peak-hour factor, PHF 097 097 097 097 097 097 097 097 097 097 097 097

Adj. Flow (vph) 1902257 10 [ 37 1 6 3 23 1 23

RTOR Reduction (vph) 0 0 0 0 1 0 0 3 0 0 21 0

Lane Group Flow (vph) 19 2267 0 TER T Y 0 0 7 0 0 26 0

Confl. Peds. (#/hr) 20 28 20 13 28

Turn Type Prot Prot Perm Perm

Protected Phases 5 2 1 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 24 663 07 646 5.9 59

Effective Green, g (s) 24 663 0.7 646 5.9 59

Actuated g/C Ratio 003 075 0.01 0.73 0.07 0.07

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 48 3832 14 3718 114 95

v/s Ratio Prot c0.01 ¢c0.45 0.00 035

v/s Ratio Perm 0.00 c0.02

v/c Ratio 040 059 050 047 0.06 0.27

Uniform Delay, d1 42.0 4.8 43.4 47 38.4 39.0

Progression Factor 1.00  1.00 1.00  1.00 1.00 1.00

Incremental Delay, d2 5.3 0.2 254 0.1 0.2 1.5

Delay (s) 47.3 5.0 68.8 4.8 38.6 40.5

Level of Service D A E A D D

Approach Delay (s) 54 5.1 38.6 40.5

Approach LOS A A D D

Intersection Summary == o :

HCM Average Control Delay 57 HCM Level of Service A

HCM Volume to Capacity ratio 0.54

Actuated Cycle Length (s) 87.9 Sum of lost time (s) 10.0

Intersection Capacity Utilization 66.8% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

PM Peak Hour 11/19/2013 Baseline

Synchro 8 - Report
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HCM Unsignalized Intersection Capacity Analysis

10: Ala Moana Blvd & Ahui St 6/19/2014
- N v T N /7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4% 44 if

Volume (veh/h) 2200 1 a2 0 2

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 097 097 097 097 097 097

Hourly flow rate (vph) 2268 11 0 1765 0 2

Pedestrians 12 12

Lane Width (ft) 120 120

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 440

pX, platoon unblocked 0.79 079 079

vC, conflicting volume 2291 2874 786

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

vCu, unblocked vol 1691 2432 0

tC, single (s) 41 S

tC, 2 stage (s)

tF (s) 2.2 35 3.3

p0 queue free % 100 100 100

cM capacity (veh/h) 291 21 836
Direction, Lane # __EB1 EB2 EB3 WB1 WB2 WB3 NB1
Volume Total 907 907 465 588 588 588 2
Volume Left 0 0 0 0 0 0 0
Volume Right 0 0 11 0 0 0 2
cSH 1700 1700 1700 1700 1700 1700 836
Volume to Capacity (5300630 0 1028 036 10350 R 0:3ht 10100
Queue Length 95th (ft) 0 0 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 9.3
Lane LOS A
Approach Delay (s) 0.0 0.0 43
Approach LOS A
Intersection Summary . . :

Average Delay 0.0

Intersection Capacity Utilization 56.1% ICU Level of Service B
Analysis Period (min) 15

* User Entered Value

PM Peak Hour 11/19/2013 Baseline Synchro 8 - Report
Page 3



HCM Unsignalized Intersection Capacity Analysis

17: Auahi St & Cooke St 6/19/2014
O TR 2 N . S T4

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

Lane Configurations & & 4P 4%

Sign Control Stop Stop Stop Stop

Volume (vph) 61 14 11 10 14 22 19 106 8 12 179 24

Peak Hour Factor 09 09 09% 09 09% 09 09 096 09% 096 09 096

Hourly flow rate (vph) 64 15 1" 10 15 23 20 110 8 12 186 25

Direction, Lane # . -~ EBY WBt NB1 NB2 ©SBY 8B2

Volume Total (vph) 90 48 75 64 106 118

Volume Left (vph) 64 10 20 0 13 0

Volume Right (vph) 11 23 0 8 0 25

Hadj (s) 010 -021 017 -0.06 009 -0.11

Departure Headway (s) 4.9 46 5.2 5.0 5.1 49

Degree Utilization, x 012 006 0.1 009 015 016

Capacity (veh/h) 684 712 662 690 682 713

Control Delay (s) 8.6 8.0 7.7 7.3 7.8 7.6

Approach Delay (s) 8.6 8.0 7.5 7.7

Approach LOS A A A A

Intersection Summary

Delay 7.8

HCM Level of Service A

Intersection Capacity Utilization 36.7% ICU Level of Service A

Analysis Period (min) 15

PM Peak Hour 11/19/2013 Baseline

Synchro 8 - Report
Page 4



APPENDIX D

CAPACITY ANALYSIS CALCULATIONS
PROJECTED YEAR 2017 PEAK PERIOD TRAFFIC
ANALYSIS WITHOUT PROJECT




HCM Signalized Intersection Capacity Analysis

5: Ala Moana Blvd & Cooke St 6/19/2014
A ey v A A M)A
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % MM % M q if 4 it
Volume (vph) 100 1871 &4 11 1860 37 19 14 7 28 21 63
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 091 1.00 091 1.00 1.00 1.00  1.00
Frpb, ped/bikes 1.00  1.00 1.00  1.00 1.00 097 1.00 097
Flpb, ped/bikes 1.00  1.00 1.00  1.00 1.00  1.00 1.00  1.00
Frt 1.00  1.00 1.00  1.00 1.00 085 1.00 0.85
Flt Protected 095  1.00 095 1.00 097  1.00 097  1.00
Satd. Flow (prot) 1770 50863 1770 5067 1804 1543 1803 1543
Flt Permitted 095  1.00 095 1.00 079  1.00 080  1.00
Satd. Flow (perm) 1770 5063 1770 5067 1467 1543 1492 1543
Peak-hour factor, PHF 097 097 097 097 097 097 097 097 097 097 097 097
Adj. Flow (vph) 103 1929 45 1 1918 38 20 14 7 29 22 65
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 6 0 0 60
Lane Group Flow (vph) 103 1973 0 11 1955 0 0 34 1 0 51 5
Confl. Peds. (#/hr) 8 12 5 8 5 12
Turn Type Prot Prot Perm Perm  Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 114 695 11 592 73 7.3 7.3 7.3
Effective Green, g (s) 114 695 T 1582 1.3 13 7.3 7.3
Actuated g/C Ratio 012 075 001 064 0.08 0.08 0.08 0.08
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 217 3788 21 3229 115 121 17 121
v/s Ratio Prot c0.06  ¢0.39 001 ¢0.39
v/s Ratio Perm 0.02 0.00 c0.03  0.00
v/c Ratio 047 052 052 061 0.30  0.00 044  0.04
Uniform Delay, d1 38.0 48 45.6 10.0 40.4 39.5 408 396
Progression Factor 1.00  1.00 1.00  1.00 1.00  1.00 1.00 1.00
Incremental Delay, d2 1.6 0.1 21.6 0.3 14 0.0 26 0.1
Delay (s) 396 5.0 672 103 418 395 434 397
Level of Service D A E B D D D D
Approach Delay (s) 6.7 10.6 414 41.3
Approach LOS A B D D
Intersection Summary _ = -
HCM Average Control Delay 98 HCM Level of Service A
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 92.9 Sum of lost time (s) 20.0
Intersection Capacity Utilization 67.7% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

Year 2017 AM Peak 11/19/2013 Without Project

Synchro 8 - Report

Page 1



HCM Signalized Intersection Capacity Analysis

8: Ala Moana Blvd & Koula St 6/19/2014
N R Y,

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

Lane Configurations % 44 % Mb & &

Volume (vph) 18 1873 15 6 1904 9 5 4 4 7 7 2

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

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00  0.91 100 091 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00  1.00 0.99 1.00

Flpb, ped/bikes 1.00  1.00 1.00  1.00 1.00 0.99

Frt 1.00 1.00 1.00 1.00 0.96 0.98

Flt Protected 095  1.00 095  1.00 0.98 0.98

Satd. Flow (prot) 1770 5077 1770 5080 1735 1770

Flt Permitted 0.95  1.00 095 1.00 1.00 1.00

Satd. Flow (perm) 1705077 1770 5080 1769 1809

Peak-hour factor, PHF 097 097 097 097 097 097 097 097 097 097 097 097

Adj. Flow (vph) 19 1931 15 6 1963 9 5 4 4 i 7 2

RTOR Reduction (vph) 0 0 0 0 0 0 0 4 0 0 2 0

Lane Group Flow (vph) 19 1946 0 6 1972 0 0 9 0 0 14 0

Confl. Peds. (#/hr) 17 26 20 20 26

Turn Type Prot Prot Perm Perm

Protected Phases 5 2 1 6 8 4

Permitted Phases 8 &

Actuated Green, G (s) 22  56.0 08 546 2.2 22

Effective Green, g (s) 22 5.0 08 546 2.2 2.2

Actuated g/C Ratio 003 076 001 074 0.03 0.03

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 53 3842 19 3748 53 54

v/s Ratio Prot c0.01  0.38 0.00 ¢0.39

v/s Ratio Perm 0.01 ¢0.01

v/c Ratio 03 051 032 0.53 0.17 0.26

Uniform Delay, d1 35.2 35 36.3 42 35.0 35.1

Progression Factor 1.00  1.00 1.00  1.00 1.00 1.00

Incremental Delay, d2 4.1 0.1 9.3 0.1 1.5 26

Delay (s) 39.3 37 457 4.3 36.6 317

Level of Service D A D A D D

Approach Delay (s) 4.0 4.4 36.6 37.7

Approach LOS A A D D

Intersection Summary : .

HCM Average Control Delay 44 HCM Level of Service A

HCM Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 74.0 Sum of lost time (s) 15.0

Intersection Capacity Utilization 58.3% ICU Level of Service B

Analysis Period (min) 15
¢ Critical Lane Group

Year 2017 AM Peak 11/19/2013 Without Project

Synchro 8 - Report

Page 2



HCM Unsignalized Intersection Capacity Analysis

10: Ala Moana Blvd & Ahui St 6/19/2014
- N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4 +44 if

Volume (veh/h) 1834 47 0 1920 0 10

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 097 097 097 097 097 097

Hourly flow rate (vph) 1891 48 0° 1978 0 10

Pedestrians 21 21

Lane Width (ft) 120 120

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 2 2

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 431

pX, platoon unblocked 0.84 084 084

vC, conflicting volume 1960 2596 696

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

vCu, unblocked vol 1492 2245 0

tC, single (s) 4.1 Gi8 1259

tC, 2 stage (s)

tF (s) 2.2 35 33

p0 queue free % 100 100 99

cM capacity (veh/h) 370 29 884

Direction, Lane # - BBt EB2 EB3 WB1 WBZ WB3 NBY
Volume Total 756 756 427 660 660 660 10
Volume Left 0 0 0 0 0 0 0
Volume Right 0 0 48 0 0 0 10
cSH 1700 1700 1700 1700 1700 1700 884
Volume to Capacity 04 044 05 0395 039 SN 038 0.0
Queue Length 95th (ff) 0 0 0 0 0 0 1
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 9.1
Lane LOS A
Approach Delay (s) 0.0 0.0 9.1
Approach LOS A
Intersection Summary e 2 =
Average Delay 0.0

Intersection Capacity Utilization 52.1% ICU Level of Service A
Analysis Period (min) 15

* User Entered Value

Year 2017 AM Peak 11/19/2013 Without Project Synchro 8 - Report
Page 3



HCM Unsignalized Intersection Capacity Analysis

17: Auahi St & Cooke St 6/19/2014
N

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR

Lane Configurations & & 4p o

Sign Control Stop Stop Stop Stop

Volume (vph) 36 11 9 1 13 14 27 132 4 15 105 63

Peak Hour Factor 080 09 09 09 09 09 09 09 09 0% 080 090

Hourly flow rate (vph) 40 12 10 1 14 16 30 147 4 17 17 70

Direction,Lane# ~ EB1 WB1 NB1 NB2 SB1 SB2 1

Volume Total (vph) 62 31 103 78 75 128

Volume Left (vph) 40 1 30 0 17 0

Volume Right (vph) 10 16 0 4 0 70

Hadj (s) 007 -026 018 -001 015 -0.35

Departure Headway (s) 4.9 4.6 5.1 4.9 5.0 4.5

Degree Utilization, x 0.08 0.04 015 0.1 0.1 0.16

Capacity (veh/h) 685 719 688 712 690 768

Control Delay (s) 8.3 7.8 7.8 73 7.4 7.2

Approach Delay (s) 8.3 7.8 7:5 7.3

Approach LOS A A A A

Intersection Summary

Delay 7.6

HCM Level of Service A

Intersection Capacity Utilization 34.9% ICU Level of Service A

Analysis Period (min) 15

Year 2017 AM Peak 11/19/2013 Without Project Synchro 8 - Report

Page 4



HCM Signalized Intersection Capacity Analysis

5: Ala Moana Blvd & Cooke St 6/19/2014
T T 2 N V. S I 4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations N Mp % M ) i 4 i
Volume (vph) 87- 2324 16 4 1773 39 26 31 7 51 20 124
|deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 50 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 100 091 100 091 1.00  1.00 1.00  1.00
Frpb, ped/bikes 1.00 1.00 1.00  1.00 1.00 096 00"~ 0:96
Flpb, ped/bikes 1.00  1.00 1.00  1.00 1.00  1.00 099  1.00
Frt 1.00 1.00 100  1.00 1.00 0.85 100 085
Flt Protected 095  1.00 095 1.00 098  1.00 097  1.00
Satd. Flow (prot) 1770 5077 1770 5064 1817 1517 1775 1526
Flt Permitted 095  1.00 095  1.00 083  1.00 075  1.00
Satd. Flow (perm) 1770 5077 1770 5064 1636 4517 1379 1526
Peak-hour factor, PHF 097 097 097 097 097 097 097 097 097 097 097 097
Adj. Flow (vph) 631 2393 16 4 1828 40 27 32 7 53 21 128
RTOR Reduction (vph) 0 0 0 0 1 0 0 0 6 0 0 87
Lane Group Flow (vph) 59 2409 0 4 1867 0 0 59 1 0 74 4
Confl. Peds. (#/hr) 25 20 4 25 16 20
Turn Type Prot Prot Perm Perm  Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 75 T4 06 642 112 112 12 N2
Effective Green, g (s) 750 A 06 642 (i [ e iz
Actuated g/C Ratio 008 073 001 066 011 0.1 011 0.1
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 136 3687 11 3321 176 174 158 175
v/s Ratio Prot c0.03 047 000 037
v/s Ratio Perm 0.04  0.00 c0.05  0.03
v/c Ratio 043 065 036 0.56 0.34  0.00 047 024
Uniform Delay, d1 43.2 7.0 48.5 o2 399 384 406 395
Progression Factor 1.00  1.00 1.00  1.00 1.00  1.00 1.00 1.00
Incremental Delay, d2 2.2 0.4 183 0.2 1.1 0.0 2.2 0.7
Delay (s) 45.4 74 67.7 9.4 411 384 428 401
Level of Service D A E A D D D D
Approach Delay (s) 8.3 9.5 40.8 41.1
Approach LOS A A D D
Intersection Summary : '
HCM Average Control Delay 10.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 97.9 Sum of lost fime (s) 15.0
Intersection Capacity Utilization 82.2% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

Year 2017 PM Peak 11/19/2013 Without Project

Synchro 8 - Report

Page 1



HCM Signalized Intersection Capacity Analysis

8: Ala Moana Blvd & Koula St 6/19/2014
A ey v AN M

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

Lane Configurations % Mp % MM & &

Volume (vph) 18 2353 10 7 1794 36 1 6 3 22 1 22

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 091 100 091 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00  1.00 0.99 0.98

Flpb, ped/bikes 1.00  1.00 1.00  1.00 1.00 0.99

Frt 1.00  1.00 100  1.00 0.96 0.93

Fit Protected 095  1.00 095 1.00 1.00 0.98

Satd. Flow (prot) 1770 5081 1770 5061 1760 1651

Fit Permitted 095 100 095 1.00 0.97 0.84

Satd. Flow (perm) 1770 5081 1770 5061 1714 1420

Peak-hour factor, PHF 097 097 097 097 097 097 097 097 097 097 097 097

Adj. Flow (vph) 19 2426 10 7 1849 37 1 6 3 23 1 23

RTOR Reduction (vph) 0 0 0 0 1 0 0 3 0 0 2] 0

Lane Group Flow (vph) 19 2436 0 7 1885 0 0 7 0 0 26 0

Confl. Peds. (#/hr) 20 28 20 13 28

Turn Type Prot Prot Perm Perm

Protected Phases 5 2 1 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 1.9  66.2 08 651 77 (&

Effective Green, g (s) 190 662 08 1854 i T

Actuated g/C Ratio 002 074 0.01 0.73 0.09 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) a7 3750 16 3673 147 122

v/s Ratio Prot c0.01  c0.48 0.00 037

v/s Ratio Perm 0.00 c0.02

vic Ratio 051 065 044 051 0.05 0.21

Uniform Delay, d1 434 59 44.2 54 37.6 38.2

Progression Factor 1.00  1.00 1.00  1.00 1.00 1.00

Incremental Delay, d2 1.5 04 18.0 0.1 0.1 0.9

Delay (s) 55.0 6.3 62.2 5.5 37.8 39.1

Level of Service D A E A D D

Approach Delay (s) 6.7 5.7 37.8 39.1

Approach LOS A A D D

Intersection Summary ; s

HCM Average Control Delay 6.7 HCM Level of Service A

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 89.7 Sum of lost time (s) 10.0

Intersection Capacity Utilization 69.9% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Year 2017 PM Peak 11/19/2013 Without Project

Synchro 8 - Report

Page 2



HCM Unsignalized Intersection Capacity Analysis

10: Ala Moana Blvd & Ahui St 6/19/2014
—- Y ¢ TN /7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 41 +44 d

Volume (veh/h) 2365 11 0 1840 0 2

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 097 097 097 097 097 097

Hourly flow rate (vph) 2438 1 0 1897 0 2

Pedestrians 12 12

Lane Width (ft) FROEN20

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 440

pX, platoon unblocked 0.74 074 074

vC, conflicting volume 2461 3088 842

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

vCu, unblocked vol 1729 2581 0

tC, single (s) 41 Gl 126l

tC, 2 stage (s)

tF (s) 22 35 3.3

p0 queue free % 100 100 100

cM capacity (veh/h) 263 15 782
Direction, Lane # , EB1 EB2 EB3 WB1 WB2 WB3 NB1 =
Volume Total 975 975 499 632 632 632 2
Volume Left 0 0 0 0 0 0 0
Volume Right 0 0 " 0 0 0 2
cSH 1700 1700 1700 1700 1700 1700 782
Volume to Capacity 057 05T 0280087 037 S S8 010D
Queue Length 95th (ft) 0 0 0 0 0 0 0
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 9.6
Lane LOS A
Approach Delay (s) 0.0 0.0 9.6
Approach LOS A
Intersection Summary =

Average Delay 0.0

Intersection Capacity Utilization 59.2% ICU Level of Service B
Analysis Period (min) 15

*  User Entered Value

Year 2017 PM Peak 11/19/2013 Without Project Synchro 8 - Report
Page 3



HCM Unsignalized Intersection Capacity Analysis

17: Auahi St & Cooke St

6/19/2014

ey v AN A2 M S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & ap 4t
Sign Control Stop Stop Stop Stop
Volume (vph) 61 14 11 10 14 22 19 106 8 12 179 24
Peak Hour Factor 096 09 09 09 09 09 09 09% 096 09% 096 09
Hourly flow rate (vph) 64 15 11 10 15 23 20 110 8 12 186 25
Direction, Lane # EB1 WB1 NB1 NB2 SB1 SB2
Volume Total (vph) 90 48 75 64 106 118
Volume Left (vph) 64 10 20 0 13 0
Volume Right (vph) 1 23 0 8 0 25
Hadj (s) 010 -021 017 -006 009 -0.11
Departure Headway (s) 49 46 5.2 5.0 5.1 4.9
Degree Utilization, x 012 006  0.11 009 045 06
Capacity (veh/h) 684 712 662 690 682 713
Control Delay (s) 8.6 8.0 Tir 73 7.8 7.6
Approach Delay (s) 8.6 8.0 7.5 7.7
Approach LOS A A A A
Intersection Summary
Delay 7.8
HCM Level of Service A
Intersection Capacity Utilization 36.7% ICU Level of Service A
Analysis Period (min) 15

Year 2017 PM Peak 11/19/2013 Without Project

Synchro 8 - Report
Page 4



APPENDIX E

CAPACITY ANALYSIS CALCULATIONS
PROJECTED YEAR 2017 PEAK PERIOD TRAFFIC
ANALYSIS WITH PROJECT




HCM Signalized Intersection Capacity Analysis

5: Ala Moana Blvd & Cooke St 6/19/2014
N
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR
Lane Configurations % M % M ) if ) if
Volume (vph) 100 1881 44 11 1902 37 19 14 7 28 21 63
Ideal Flow {vphpl) 1900 1900 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 091 1.00 091 1.00  1.00 1.00 1.00
Frpb, ped/bikes 1.00  1.00 1.00  1.00 1.00 098 1.00 097
Flpb, ped/bikes 100  1.00 1.00  1.00 1.00  1.00 1.00  1.00
Frt 1.00  1.00 1.00 1.00 1.00 085 1.00 085
Flt Protected 095 1.00 095  1.00 097  1.00 097  1.00
Satd. Flow (prot) 1770 5063 1770 5068 1804 1550 1805 1542
Flt Permitted 095  1.00 095  1.00 079  1.00 080  1.00
Satd. Flow (perm) 1770 5063 1770 5068 1466 1550 1495 1542
Peak-hour factor, PHF 097 097 097 097 097 097 097 097 097 097 097 097
Adj. Flow (vph) 103 1939 45 1 1961 38 20 14 7 29 22 65
RTOR Reduction (vph) 0 1 0 0 1 0 0 0 6 0 0 60
Lane Group Flow (vph) 103 1983 0 11 1998 0 0 34 1 0 51 3}
Confl. Peds. (#/hr) 8 12 5 8 5 12
Turn Type Prot Prot Perm Perm  Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 115 718 1.1 61.5 7.3 7.3 7.3 7.3
Effective Green, g (s) (il T P 615 7.3 73 L) 73
Actuated g/C Ratio 012 075 001 065 008 0.08 0.08 0.8
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 214 3820 20 32r 112 119 115 118
v/s Ratio Prot c0.06  ¢0.39 0.01 ¢c0.39
v/s Ratio Perm 002 0.0 c0.03 0.0
v/c Ratio 048 052 055  0.61 030 0.00 044 004
Uniform Delay, d1 391 4.7 46.9 9.9 416 4086 421 40.8
Progression Factor 1.00  1.00 1.00  1.00 1.00  1.00 1.00  1.00
Incremental Delay, d2 1T 0.1 289 0.3 1:8 0.0 247 0.1
Delay (s) 40.8 4.8 757 102 431 407 448 409
Level of Service D A E B D D D D
Approach Delay (s) 6.6 10.6 427 42.6
Approach LOS A B D D
Intersection Summary : == : St
HCM Average Control Delay 9.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 95.3 Sum of lost time (s) 20.0
Intersection Capacity Utilization 68.5% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

YEAR 2017 AM PEAK  11/19/2013 WITH PROJECT
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HCM Signalized Intersection Capacity Analysis

8: Ala Moana Blvd & Koula St 6/19/2014
N Y,

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

Lane Configurations % M % b & &

Volume (vph) 28 1873 15 6 1925 9 5 4 4 49 7 23

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 091 1.00 091 1.00 1.00

Frpb, ped/bikes 1.00 1.00 1.00  1.00 0.99 0.99

Flpb, ped/bikes 1.00  1.00 1.00  1.00 1.00 0.99

Frt 1.00 1.00 1.00  1.00 0.96 0.96

Flt Protected 095 1.00 095 1.00 0.98 0.97

Satd. Flow (prot) 1770 5077 1770 5080 1734 1693

Flt Permitted 095 1.00 095  1.00 0.91 0.80

Satd. Flow (perm) 17701 5077 1770 5080 1603 1402

Peak-hour factor, PHF 097 097 097 097 097 097 097 097 097 097 097 097

Adj. Flow (vph) 29 1931 15 6 1985 9 5 4 4 51 7 24

RTOR Reduction (vph) 0 1 0 0 0 0 0 4 0 0 12 0

Lane Group Flow (vph) 29 1945 0 6 1994 0 0 9 0 0 70 0

Confl. Peds. (#/hr) 17 26 20 20 26

Turn Type Prot Prot Perm Perm

Protected Phases 5 2 1 8 8 4

Permitted Phases 8 4

Actuated Green, G (s) 39 617 0.9 587 8.3 8.3

Effective Green, g (s) 39 847 09 587 8.3 8.3

Actuated g/C Ratio 005 072 001 068 0.10 0.10

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension () 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 80 3647 19 3471 155 135

v/s Ratio Prot c0.02 ¢0.38 0.00 c0.39

v/s Ratio Perm 0.01 c0.05

v/c Ratio 036 053 032 057 0.06 0.52

Uniform Delay, d1 39.8 55 422 T4 35.3 36.9

Progression Factor 100 100 1.00  1.00 1.00 1.00

Incremental Delay, d2 2.8 0.2 9.3 0.2 0.2 3.6

Delay (s) 426 5.7 51.5 7.3 354 40.5

Level of Service D A D A D D

Approach Delay (s) 6.2 7.5 354 40.5

Approach LOS A A D D

Intersection Summary : _ _ ==

HCM Average Control Delay 7.6 HCM Level of Service A

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 85.9 Sum of lost time (s) 20.0

Intersection Capacity Utilization 60.7% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

YEAR 2017 AM PEAK  11/19/2013 WITH PROJECT

Synchro 8 - Report

Page 2



HCM Unsignalized Intersection Capacity Analysis

10: Ala Moana Blvd & Ahui St 6/19/2014
- N ¢« T N 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4 44 i

Volume (veh/h) 1876 47 0 1941 0 10

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 097 097 097 097 097 097

Hourly flow rate (vph) 1934 48 0 2001 0 10

Pedestrians 21 21

Lane Width (ft) 120 120

Walking Speed (ft/s) 4.0 4.0

Percent Blockage 2 2

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 431

pX, platoon unblocked 0.82 082 082

vC, conflicting volume 2003 2646 71

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

vCu, unblocked vol 1454 2238 0

tC, single (s) 41 68 ?h9

tC, 2 stage (s)

tF (s) 2.2 35 33

p0 queue free % 100 100 99

cM capacity (veh/h) 371 29 858
Direction, Lane # ~ EB1 EB2 EB3 WB1 WB2 WB3 NB1 =
Volume Total 774 774 435 667 667 667 10
Volume Left 0 0 0 0 0 0 0
Volume Right 0 0 48 0 0 0 10
cSH 1700 1700 1700 1700 1700 1700 858
Volume to Capacity 046 046 026 | 039 039 03% 0.1
Queue Length 95th (ft) 0 0 0 0 0 0 1
Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 9.2
Lane LOS A
Approach Delay (s) 0.0 0.0 9.2
Approach LOS A
Intersection Summary i

Average Delay 0.0

Intersection Capacity Utilization 52.5% ICU Level of Service A
Analysis Period (min) 15

* User Entered Value

YEAR 2017 AM PEAK  11/19/2013 WITH PROJECT Synchro & - Report
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HCM Unsignalized Intersection Capacity Analysis

17: Auahi St & Cooke St

6/19/2014

N R
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations &> & 4P P PN
Sign Control Stop Stop Stop Stop
Volume (vph) 36 11 9 1 15 14 27 132 4 15 105 63
Peak Hour Factor 090 09 09 09 09 09 09 09 0% 09 080 080
Hourly flow rate (vph) 40 12 10 1 17 16 30 147 4 17 117 70
Direction, Lane # EB1 WB1 NB1 NB2 SB1 SB2
Volume Total (vph) 62 33 103 78 75 128
Volume Left (vph) 40 1 30 0 17 0
Volume Right (vph) 10 16 0 4 0 70
Hadj (s) 007 -024 018 001 015 -0.35
Departure Headway (s) 49 46 5.1 4.9 5.0 4.6
Degree Utilization, x 008 004 015 011 011 016
Capacity (veh/h) 685 716 687 71 689 767
Control Delay (s) 8.3 7.8 7.8 7.3 74 7.2
Approach Delay (s) 8.3 7.8 7.6 7.3
Approach LOS A A A A
Intersection Summary =
Delay 7.6
HCM Level of Service A
Intersection Capacity Utilization 34.9% ICU Level of Service A
Analysis Period (min) 15
YEAR 2017 AM PEAK  11/19/2013 WITH PROJECT Synchro & - Report
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HCM Signalized Intersection Capacity Analysis

5: Ala Moana Blvd & Cooke St 6/19/2014
Ay ¢ ANt MY
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % M % Mb d it ) if
Volume (vph) 57 2364 16 4 1804 39 26 3 I 51 20 124
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 100 091 1.00  0.91 100  1.00 1.00 1.00
Frpb, ped/bikes 1.00  1.00 1.00  1.00 1.00 0096 1.00 096
Flpb, ped/bikes 1.00  1.00 1.00  1.00 1.00  1.00 099  1.00
Frt 1.00  1.00 1.00 1.00 1.00 085 1.00 085
Flt Protected 095  1.00 095 1.00 098  1.00 097  1.00
Satd. Flow (prot) 1770 5077 1770 5064 1817 1516 1778 1525
Flt Permitted 095  1.00 095 1.00 083  1.00 075  1.00
Satd. Flow (perm) 1770 5077 1770 5064 1534 1516 1379 1525
Peak-hour factor, PHF 097 097 097 097 097 097 097 097 097 097 097 097
Adj. Flow (vph) 59 2437 16 4 1860 40 21 32 7 53 21 128
RTOR Reduction (vph) 0 0 0 0 1 0 0 0 6 0 0 86
Lane Group Flow (vph) 59 2453 0 4 1899 0 0 59 1 0 74 42
Confl. Peds. (#/hr) 25 20 4 25 16 20
Turn Type Prot Prot Perm Perm  Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 8 8 4 4
Actuated Green, G (s) 75 735 06 666 113 113 13 113
Effective Green, g (s) Tlnai LS 06 66.6 [k R % sy
Actuated g/C Ratio 007 073 0.01 0.66 011 0N 0.1 0.11
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 132 317 i1 3308 173 171 155 172
v/s Ratio Prot c0.03 c0.48 000 037
v/s Ratio Perm 004  0.00 c0.05 0.03
v/c Ratio 045 066 03 057 034  0.00 048 024
Uniform Delay, d1 445 7.0 49.7 9.1 411 396 418 407
Progression Factor 1.00  1.00 1.00  1.00 1.00  1.00 1.00  1.00
Incremental Delay, d2 24 04 19.3 0.2 1.2 0.0 23 0.7
Delay (s) 46.9 7.4 69.0 9.3 423 396 441 414
Level of Service D A E A D D D D
Approach Delay (s) 8.3 9.4 42.0 424
Approach LOS A A D D
Intersection Summary_ : = & |
HCM Average Control Delay 10.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 100.4 Sum of lost time (s) 15.0
Intersection Capacity Utilization 83.0% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

Year 2017 PM Peak 11/19/2013 With Project

Synchro 8 - Report
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HCM Signalized Intersection Capacity Analysis

8: Ala Moana Blvd & Koula St 6/19/2014
N TR 2 i W B R A

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

Lane Configurations N Mb % b N &

Volume (vph) 61 12353 10 7 1809 43 1 6 3 54 1 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 091 1.00 091 1.00 1.00

Frpb, ped/bikes 1.00  1.00 1.00  1.00 0.99 0.98

Flpb, ped/bikes 1,00  1.00 1.00  1.00 1.00 0.99

Frt 1.00  1.00 1.00 1.00 0.96 0.95

Flt Protected 095  1.00 095 1.00 1.00 0.97

Satd. Flow (prot) 1770 5080 1770 5055 1764 1663

Flt Permitted 095  1.00 095 1.00 0.97 0.81

Satd. Flow (perm) 1770 5080 1770 5055 1726 1394

Peak-hour factor, PHF 097 097 097 097 097 097 097 097 097 097 097 097

Adj. Flow (vph) 63 2426 10 7 1865 a4 1 6 3 56 1 39

RTOR Reduction (vph) 0 0 0 0 2 0 0 3 0 0 20 0

Lane Group Flow (vph) 63 2436 0 7 1907 0 0 7 0 0 76 0

Confl. Peds. (#/hr) 20 28 13 13 28

Turn Type Prot Prot Perm Perm

Protected Phases 5 2 1 6 8 4

Permitted Phases 8 4

Actuated Green, G (s) 76 725 11 66.0 11.3 1.3

Effective Green, g (s) 76 725 11 66.0 i 1.3

Actuated g/C Ratio 008 073 0.01 066 0.11 0.11

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 135 3687 19 3340 195 158

v/s Ratio Prot c0.04 ¢0.48 000 038

v/s Ratio Perm 0.00 ¢0.05

v/c Ratio 047 066 037 057 0.04 0.48

Uniform Delay, d1 44.2 2 491 9.2 39.5 41.6

Progression Factor 1.00  1.00 1.00  1.00 1.00 1.00

Incremental Delay, d2 25 05 M.7 0.2 0.1 2:3

Delay (s) 46.7 7.7 60.7 9.5 39.5 43.9

Level of Service D A E A D D

Approach Delay (s) 8.7 9.7 39.5 43.9

Approach LOS A A D D

Intersection Summary :

HCM Average Control Delay 9.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 99.9 Sum of lost time (s) 15.0

Intersection Capacity Utilization 76.3% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Year 2017 PM Peak 11/19/2013 With Project

Synchro 8 - Report
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HCM Unsignalized Intersection Capacity Analysis

10: Ala Moana Blvd & Ahui St 6/19/2014
— N ¢ TN

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations 4 44 if

Volume (veh/h) 2397 1 0 1862 0 2

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 097 097 097 097 097 097

Hourly flow rate (vph) 2471 11 Qi 1920 0 2

Pedestrians 12 12

Lane Width (ft) 1208 55120

Walking Speed (ft/s) 4.0 40

Percent Blockage 1 1

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 43

pX, platoon unblocked 0.73 073 073

vC, conflicting volume 2494 3129 853

vC1, stage 1 conf val

vC2, stage 2 conf vol

vCu, unblocked vol 1741 2614 0

tC, single (s) 41 6:8 259

tC, 2 stage (s)

tF (s) 22 25 313

p0 queue free % 100 100 100

cM capacity (veh/h) 257 14 773

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NBY

Volume Total 988 988 506 640 640 640 2

Volume Left 0 0 0 0 0 0 0

Volume Right 0 0 11 0 0 0 2

cSH 1700 1700 1700 1700 1700 1700 773

Volume to Capacity 058 R 058 00 W0E8 088 088000

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

Control Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 9.7

Lane LOS A

Approach Delay (s) 0.0 0.0 97

Approach LOS A

Intersection Summary i

Average Delay 0.0

Intersection Capacity Utilization 59.9% ICU Level of Service

Analysis Period (min) 15

*  User Entered Value

Year 2017 PM Peak 11/19/2013 With Project

Synchro 8 - Report
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HCM Unsignalized Intersection Capacity Analysis

17: Auahi St & Cooke St

6/19/2014

A Yy v A A2 M4
Movement : EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & TS 4P db
Sign Control Stop Stop Stop Stop
Volume (vph) 61 15 1 10 15 22 19 106 8 12 179 24
Peak Hour Factor 096 09 09 09 096 09 096 09 09 0% 09 09
Hourly flow rate (vph) 64 16 11 10 16 23 20 110 8 12 186 25
Direction, Lane # EB1 WB1 NB1 NB2 SB1 SB2
Volume Total (vph) 91 49 75 64 106 118
Volume Left (vph) 64 10 20 0 13 0
Volume Right (vph) " 23 0 8 0 25
Hadj (s) 010 -020 017 -006 0.09 -0.11
Departure Headway (s) 49 47 B2 5.0 5.1 4.9
Degree Utilization, x 0.12 0.06 0.11 0.09 0.15 0.16
Capacity (veh/h) 684 711 661 689 681 712
Contral Delay (s) 8.6 8.0 7i1 7.3 78 7.6
Approach Delay (s) 8.6 8.0 7.5 7.7
Approach LOS A A A A
Intersection Summary SRR
Delay 7.8
HCM Level of Service A
Intersection Capacity Utilization 36.7% ICU Level of Service A
Analysis Period (min) 15
Year 2017 PM Peak 11/19/2013 With Project Synchro 8 - Report
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