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Traffic Impact Report for the Victoria Ward Development Phase 1A

INTRODUCTION
A. Purpose of Study

The purpose of this study is to identify and assess the potential traffic impacts
resulting from Phase 1A of the Victoria Ward Development in Kakaako on the island
of Oahu. Phase 1A of the proposed project entails the replacement of existing
commercial uses and parking areas with new residential and commercial/retail uses.
B. Scope of Study

This report presents the findings and conclusions of the traffic study, the scope

of which includes:

1. Description of the proposed project.

2. Evaluation of existing roadway and traffic operations in the vicinity.

3. Analysis of future roadway and traffic conditions without the proposed
project.

4. Analysis and development of trip generation characteristics for the proposed
project.

5. Superimposing site-generated traffic over future traffic conditions.

6. The identification and analysis of traffic impacts resulting from the proposed
project.

7. Recommendations of improvements, if appropriate, that would mitigate the

traffic impacts resulting from the proposed project.
PROJECT DESCRIPTION
A Location

The project site for the overall Victoria Ward development currently
encompasses Ward Warehouse and Ward Center, Ward Entertainment Center Ward
Village Shops, and other surrounding commercial and office buildings. The proposed
development is bounded by Ala Moana Boulevard to the south, Koula Street to the
west, Waimanu Street to the north, and Queen Lane to the east. Phase 1A entails the
development of three smaller parcels within the project area (see Figure 1). The first
parcel (referred to as “Block C”) is currently a surface parking area located across
Auahi Street from the existing Ward Entertainment Center. The second parcel

(referred to as “Block K”) is located on the northeast corner of the Kamakee Street

Page 1



LOCATION AND VICINITY MAP




Traffic Impact Report for the Victoria Ward Development Phase 1A

and Auahi Street intersection. The third parcel (referred to as “Block O”) is located
on the northwest corner of the Ward Avenue and Halekawila Street intersection.
B. Project Characteristics

The project site for the Victoria Ward development currently houses a variety
of commercial and office uses. The overall development is expected to be
implemented in phases over the next 10-15 years with the first phase (referred to as
“Phase 1A” expected to be completed by the Year 2016 and include the following:

e Block C: Approximately 20,000 square feet (sf) of commercial/retail space with
210 multi-family residential units

e Block K: Approximately 60,000 sf of commercial/retail space with 300 multi-
family residential units

e Block O: Approximately 30,000 sf of commercial/retail space with 300 multi-
family residential units

Primary access for Block C will be provided via a driveway off Kamakee Street while
access for Block K will be provided via driveways off Auahi Street, Kamakee Street
and Queen Street. Primary access for Block O will be provided off Halekauwila
Street. Figure 2 shows the proposed site plan.
1. EXISTING TRAFFIC CONDITIONS

A. Area Roadway System

East-west traffic through the Kakaako area is served by a number of existing
roadways which include Ala Moana Boulevard, Auahi Street, and Queen Street while
north-south traffic is served by a number of existing roadways including Ward Avenue
and Kamakee Street.

Ala Moana Boulevard is a predominantly six-lane, two-way roadway that serves
commercial uses within the project area. The posted speed limit is 35 mph with the
two direction of traffic divided by a raised and landscaped median. At the
intersections with Ward Avenue and Kamakee Street, the Ala Moana Boulevard
approaches have exclusive left-turn lane and three lanes that serve through and right-
turn traffic movements.

Auahi Street is a four-lane, two-way roadway that runs parallel to Ala Moana
Boulevard through the project area providing access to commercial uses within the
project area. On-street parking is currently allowed along portions of Auahi Street.
At the intersections with Ward Avenue and Kamakee Street, the Auahi Street
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Traffic Impact Report for the Victoria Ward Development Phase 1A

approaches have one to two lanes that serve through and right-turn traffic movements
and exclusive left-turn lanes.

Queen Street is a two-lane, two-way roadway with on-street parking allowed along
both sides of the roadway within the project area serving residential, commercial and
industrial land uses. The roadway expands to a four-lane roadway east of the
intersection with Kamakee Street, with new segments recently constructed to connect
the existing segments of Queen Street west of Kamakee Street and off of Ala Moana
Boulevard. The Queen Street approaches of the intersection with Ward Avenue have
one lane that serve through and left-turn traffic movements and exclusive (de-facto)
right-turn lanes while those at the intersection with Kamakee Street have one to two
lanes that serve through and right-turn traffic movements, and exclusive left-turn lanes.
At the intersection with Ala Moana Boulevard, Queen Street has two exclusive left-
turn lanes and an exclusive right-turn lane.

Ward Avenue is a predominantly four-lane, two-way roadway that provides access to
the commercial and office uses in the project area, as well as, serves as a connector
roadway between Ala Moana Boulevard and the Interstate H-1 Freeway. The speed
limit is posted at 25 mph. At the intersections with Ala Moana Boulevard, Auahi
Street, Halekauwila Street, and Queen Street, the Ward Avenue approaches have two
lanes that serve through and right-turn traffic movements and exclusive left-turn lanes
with the exception of the northbound approach of the intersection with Ala Moana
Boulevard which has two lanes that serve left-turn and through traffic movements and
an exclusive right-turn lane.

Kamakee Street is a predominantly four-lane, two-way roadway that that serves as a
connector roadway between Kapiolani Boulevard and Ala Moana Boulevard. The
posted speed limit is 25 mph and on-street parking allowed along portions of Kamakee
Street. At the intersection with Ala Moana Boulevard, the Kamakee Street
approaches have a shared left-turn and through lane, and an exclusive right-turn lane
while those at the intersection with Queen Street have two lanes that serve all traffic
movements. At the intersection with Auahi Street, the northbound approach of
Kamakee Street has two lanes that serve through and right-turn traffic movements,
and an exclusive left-turn lane while the southbound approach has one through lane
and exclusive turning lanes.

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

The existing traffic count data utilized for this study consisted
of turning movement count surveys during the weekday morning and

afternoon peak commuter traffic periods in the project vicinity. The
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surveys were conducted during April and May 2011 between the
weekday morning peak hours of 6:00 and 9:00 AM and afternoon peak
hours of 3:00 PM and 6:00 PM at the following intersections:

e Ala Moana Boulevard and Ward Avenue

e Ward Avenue and Auahi Street

e Ward Avenue and Halekauwila Street

e Ward Avenue and Queen Street

e Ala Moana Boulevard and Kamakee Street

e Kamakee Street and Auahi Street

e Kamakee Street and Queen Street

e Ala Moana Boulevard and Queen Street

It should be noted that at the time of the field investigation, the
intersection of Kamakee Street and Queen Street was an unsignalized,
stop-controlled intersection. As such, the analysis of existing
conditions reflects the intersection control being utilized during the
field investigation. Appendix A includes the existing traffic count data.
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”, developed
by Trafficware. The analysis is based on the concept of Level of
Service (LOS).

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” representing unacceptable or potentially congested traffic
operating conditions. It should be noted, however, that the delays for
an individual lane group cannot always be considered a measurement of
failure. In some instances, traffic in a turning lane or along a minor
cross street experiencing LOS “E” at a signal with a high cycle length is
likely experiencing that delay because of the significant time it takes the

signal to serve all other phases before it is time to serve that phase.
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This delay does not mean the signal is functioning poorly or over
capacity, it is a by-product of the way traffic must be served at the
intersection.

“Volume-to-Capacity” (v/c) ratio is another measure indicating
the relative traffic demand to the roadway 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 generally indicates that the
traffic demand exceeds the road’s carrying capacity. The LOS
definitions are included in Appendix B.

2. Existing Peak Hour Traffic

a. General

Figures 3 to 6 show the existing AM and PM peak period traffic
volumes and traffic operating conditions. The AM peak hour of traffic
generally occurs between the hours of 7:00 AM and 8:00 AM while the
PM peak hour of traffic generally occurs between the hours of 4:30 PM
and 5:30 PM. The analysis is based on these peak hour time periods
for each intersection. LOS calculations are included in Appendix C.
b. Ala Moana Boulevard and Ward Avenue

At the intersection with Ward Avenue, Ala Moana Boulevard
carries 1,813 vehicles eastbound and 1,857 vehicles westbound at this
intersection during the AM peak hour of traffic. During the PM peak
period, traffic volumes are higher with 2,447 vehicles traveling
eastbound and 1,944 vehicles traveling westbound. The critical
movements on the Ala Moana Boulevard approaches of the intersection
are the eastbound left-turn traffic movement which operates at LOS
“D” and LOS “E” during the AM and PM peak periods, respectively,

and the westbound through traffic movement
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Traffic Impact Report for the Victoria Ward Development Phase 1A

which operate at LOS “C” and LOS “D” during the AM and PM peak
periods, respectively.

The Ward Avenue approaches of the intersection carry 147
vehicles northbound and 397 vehicles southbound during the AM peak
hour of traffic. During the PM peak period, traffic volumes are higher
with 163 vehicles traveling northbound and 498 vehicles traveling
southbound. The critical traffic movements on the Ward Avenue
approaches are the southbound left-turn traffic movement which
operates at LOS “E” during both peak periods and the southbound
through and right-turn traffic movement which operates at LOS “D”
during both peak periods.

C. Ward Avenue and Auahi Street

At the intersection with Auahi Street, Ward Avenue carries 340
vehicles northbound and 524 vehicles southbound during the AM peak
hour of traffic. During the PM peak period, traffic volumes are higher
with 485 vehicles traveling northbound and 745 vehicles traveling
southbound. The critical traffic movements on the Ward Avenue
approaches of the intersection are the northbound through and right-
turn and southbound left-turn traffic movements which operate at LOS
“A” during both peak periods.

The Auahi Street approaches of the intersection carry 97
vehicles eastbound and 224 vehicles westbound during the AM peak
hour of traffic. During the PM peak period, traffic volumes are higher
with 134 vehicles traveling eastbound and 410 vehicles traveling
westbound. The traffic movements on both approaches of Auahi Street
operate at LOS “C” during both peak periods.

d. Ward Avenue and Halekauwila Street

At the intersection with Halekauwila Street, Ward Avenue

carries 416 vehicles northbound and 871 vehicles southbound during

the AM peak hour of traffic. During the PM peak period, traffic
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volumes are higher with 664 vehicles traveling northbound and 842
vehicles traveling southbound. The critical traffic movements on the
Ward Avenue approaches of the intersection are the northbound and
southbound through and right-turn traffic movements which operate at
LOS “A” during both peak periods.

The Halekauwila Street approach of the intersection carries 156
vehicles and 327 vehicles eastbound during the AM and PM peak hours
of traffic, respectively. This approach operates at LOS “C” during both
peak periods.

e. Ward Avenue and Queen Street

At the intersection with Queen Street, Ward Avenue carries 469
vehicles northbound and 1,045 vehicles southbound during the AM
peak hour of traffic. During the PM peak period, the overall traffic
volume is higher with 852 vehicles traveling northbound and 887
vehicles traveling southbound. The critical traffic movements on the
Ward Avenue approaches of the intersection are the northbound and
southbound through and right-turn traffic movements which operate at
LOS “B” and LOS “C” during the AM and PM peak periods,
respectively.

The Queen Street approaches of the intersection carry 212
vehicles eastbound and 260 vehicles westbound during the AM peak
hour of traffic. During the PM peak period, traffic volumes are higher
with 532 vehicles traveling eastbound and 321 vehicles traveling
westbound. The critical traffic movements on the Queen Street
approaches are the eastbound and westbound left-turn and through
traffic movements which operate at LOS “C” during the AM peak
period, and LOS “D” and LOS “C,” respectively, during the PM peak

period.
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f. Ala Moana Boulevard and Kamakee Street

At the intersection with Kamakee Street, Ala Moana Boulevard
carries 1,753 vehicles eastbound and 1,828 vehicles westbound at this
intersection during the AM peak hour of traffic. During the PM peak
period, the overall traffic volume is higher with 2,562 vehicles traveling
eastbound and 1,492 vehicles traveling westbound. The critical
movements on the Ala Moana Boulevard approaches of the intersection
are the eastbound through and right-turn traffic movement which
operates at LOS “A” and LOS “C” during the AM and PM peak
periods, respectively, and the westbound through and right-turn traffic
movement which operate at LOS “B” during both peak periods.

The Kamakee Street approach of the intersection carries 211
vehicles and 255 vehicles southbound during the AM and PM peak
hours of traffic, respectively. The northbound approach of the
intersection is comprised of the access road for Ala Moana Beach Park
which carries 139 vehicles and 204 vehicles northbound during the AM
and PM peak periods, respectively. The critical traffic movements
these approaches of the intersection are the northbound left-turn and
through and southbound right-turn traffic movements which operate at
LOS “E” and LOS “D,” respectively, during both peak periods.

g. Kamakee Street and Auahi Street

At the intersection with Auahi Street, Kamakee Street carries
151 vehicles northbound and 373 vehicles southbound during the AM
peak hour of traffic. During the PM peak period, traffic volumes are
higher with 268 vehicles traveling northbound and 433 vehicles
traveling southbound. The critical movements on the Kamakee Street
approaches are the northbound through and right-turn traffic movement
which operates at LOS “A” and LOS “B” during the AM and PM peak
periods, respectively, and the southbound left-turn traffic movement

which operates at LOS “B” during both peak periods.
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The Auahi Street approaches of the intersection carry 120
vehicles eastbound and 140 vehicles westbound during the AM peak
hour of traffic. During the PM peak period, traffic volumes are higher
with 398 vehicles traveling eastbound and 312 vehicles traveling
westbound. The critical movements on the Auahi Street approaches
are the eastbound left-turn traffic movement which operates at LOS
“C” during both peak periods and the westbound through and right-
turn traffic movement which operates at LOS “A” and LOS “B” during
the AM and PM peak periods, respectively.

h. Kamakee Street and Queen Street

At the intersection with Queen Street, Kamakee Street carries
166 vehicles northbound and 260 vehicles southbound during the AM
peak hour of traffic. During the PM peak period, the overall traffic
volume is higher with 337 vehicles traveling northbound and 184
vehicles traveling southbound. Under the unsignalized intersection
control in place during the field investigation, the Kamakee Street
approaches of the intersection operate at LOS “A” and LOS “B”
during the AM and PM peak periods, respectively. As previously
mentioned, a traffic signal system was installed at this intersection after
the field investigation.

The Queen Street approaches of the intersection carry 126
vehicles eastbound and 338 vehicles westbound during the AM peak
hour of traffic. During the PM peak period, traffic volumes are higher
with 450 vehicles traveling eastbound and 416 vehicles traveling
westbound. Under the unsignalized intersection control in place during
the field investigation, eastbound approach operates at LOS “A” and
LOS “C” during the AM and PM peak periods, respectively, and the
westbound approach at LOS “B” and LOS “C” during the AM and PM

peak periods, respectively.
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I Ala Moana Boulevard and Queen Street

At the intersection with Queen Street, Ala Moana Boulevard
carries 1,610 vehicles eastbound and 2,075 vehicles westbound at this
intersection during the AM peak hour of traffic. During the PM peak
period, the overall traffic volume is higher with 2,178 vehicles traveling
eastbound and 1,849 vehicles traveling westbound. The critical
movements on the Ala Moana Boulevard approaches of the intersection
are eastbound through and westbound through and right-turn traffic
movements which operate at LOS “A” ” during both peak periods.

The Queen Street approach of the intersection carries 55
vehicles and 226 vehicles southbound during the AM and PM peak
hours of traffic, respectively. The critical traffic movement on the
Queen Street approach of the intersection is the southbound left-turn
traffic movement which operates LOS “D” during both peak periods.

V. PROJECTED TRAFFIC CONDITIONS
A Site-Generated Traffic

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, 8" Edition,” 2008. 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. Table 1 summarizes the trip generation
characteristics of the existing uses that will be replaced during Phase 1A of the
development and Table 2 summarizes the project site trip generation characteristics for
Phase 1A applied to the AM and PM peak periods of traffic.
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Table 1: Existing Peak Hour Trip Generation

Retail (Shopping Center)

INDEPENDENT VARIABLE: Exist 1,000 sf of development = 23.281
PROJECTED TRIP ENDS

AM PEAK ENTER 14

EXIT 9

TOTAL 23

PM PEAK ENTER 43

EXIT 44

TOTAL 87

Office (General Office Building)
INDEPENDENT VARIABLE: Exist 1,000 sf of development = 25.431
PROJECTED TRIP ENDS

AM PEAK ENTER 35
EXIT 5

TOTAL 40

PM PEAK ENTER 34
EXIT 5

TOTAL 39

Restaurant (High Turnover Sit-Down Restaurant)
INDEPENDENT VARIABLE: Exist 1,000 sf of development = 3.47
PROJECTED TRIP ENDS

AM PEAK ENTER 21
EXIT 19

TOTAL 40

PM PEAK ENTER 23
EXIT 16

TOTAL 39

EXISTING TOTALS

PROJECTED TRIP ENDS

AM PEAK ENTER 70
EXIT 33
TOTAL 103
PM PEAK ENTER 100
EXIT 65
TOTAL 165
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Table 2: Phase 1A Peak Hour Trip Generation

Retail (Shopping Center)
INDEPENDENT VARIABLE:

1,000 sf of development = 200

PROJECTED TRIP ENDS

AM PEAK ENTER 122
EXIT 78

TOTAL 200

PM PEAK ENTER 366
EXIT 380

TOTAL 746

INDEPENDENT VARIABLE:

Residential (High Rise Apartment)
# of Units = 800

PROJECTED TRIP ENDS

AM PEAK ENTER 60
EXIT 212

TOTAL 272

PM PEAK ENTER 198
EXIT 122

TOTAL 320

INDEPENDENT VARIABLE:

Restaurant (High Turnover Sit-Down Restaurant)

1,000 sf of development = 22

PROJECTED TRIP ENDS

AM PEAK ENTER 131
EXIT 122

TOTAL 253

PM PEAK ENTER 145
EXIT 101

TOTAL 246

YEAR 2016 TOTALS
PROJECTED TRIP ENDS

AM PEAK ENTER 313
EXIT 412

TOTAL 725

PM PEAK ENTER 709
EXIT 603

TOTAL 1312
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The trip generation methodology developed by ITE also includes provisions
for pass-by trips and internal capture of trips. Pass-by trips are generated when
vehicles that would be traveling through the area whether or not the project was
developed make an intermediate stop at the project site between their origin and
primary destination. 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 major roadways. In addition, the project site is currently served by
established, convenient transit routes that may reduce the number of vehicular trips
added to the surrounding major roadways. As such, the trip generation characteristics
for the proposed project were adjusted to account for the influence of these factors
utilizing the current Oahu Metropolitan Planning Organization (OMPO) regional travel
forecasting model. The OMPO model contains estimated land usage for the island of
Oahu by the Year 2035 and utilizes this data to forecast individual vehicle trips
between destinations within the model. It should be noted that the City and County of
Honolulu is planning to develop a fixed guideway transit system that will extend from
Kapolei to the central Honolulu area thereby providing an alternate mode of travel
through the Kakaako area. These future plans are expected to include the
development of a transit station within the project site. However, the schedule for this
station and the guideway section serving the project site is unknown at this time. As
such, the influence of the resulting increased transit service in the project vicinity was
not incorporated into the analyses included in this study. In addition, the OMPO
model was also utilized to develop trip distribution percentages for the proposed
development (see Figure 7).

B. Through Traffic Forecasting Methodology

The travel forecast utilized for this study is based on the OMPO regional
forecasting model which includes the development of other projects such as the
adjacent Kamehameha Schools/Bishop Estate (KSBE) lands to the west. 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
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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 2016 traffic volumes.

C. Total Traffic Volumes Without Project

The projected year 2016 AM and PM peak period traffic volumes and

operating conditions without Phase 1A of the Victoria Ward development are shown

in Figures 8 to 11, and summarized in Table 3. The existing levels of service are

included for comparison purposes. LOS calculations are included in Appendix D.

Table 3: Existing and Projected (Without Project)

LOS Traffic Operating Conditions

Intersection Critical Traffic Movement AM PM

Exist | Year | Exist | Year

2016 2016

w/out w/out

Proj Proj
Ala Moana Blvd/ Eastbound LT D D E E
Ward Ave Westbound TH C C D D
Southbound LT E E E E
TH-RT D E D D
Ward Ave/ Eastbound LT-TH-RT C C C C
Auahi St Westbound LT C C C C
TH-RT C C C C
Northbound TH-RT A A A A
Southbound LT A A A A
Ward Ave/ Eastbound LT-TH-RT C C C C
Halekauwila St Northbound TH-RT A A A A
Southbound TH-RT A A A A
Ward Ave/ Eastbound LT-TH C C D D
Queen St Westbound LT-TH C C C C
Northbound TH-RT B B C C
Southbound TH-RT B B C C
Ala Moana Blvd/ Eastbound TH-RT A A C C
Kamakee St Westbound TH-RT B B B B
Northbound LT-TH E E E F
Southbound RT D D E F
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Table 3: Existing and Projected (Without Project)
LOS Traffic Operating Conditions (Cont’d)

Intersection Critical Traffic Movement AM PM
Exist | Year | Exist | Year
2016 2016
w/out w/out
Proj Proj
Kamakee St/ Eastbound LT C C C C
Auahi St Westbound TH-RT A B B B
Northbound TH-RT A A B B
Southbound LT B A B B
Kamakee St/ Eastbound TH-RT - C - C
Queen St* Westbound LT - C - D
Northbound LT-TH-RT - B - C
Southbound LT-TH-RT - B - C
Ala Moana Blvd/ Eastbound TH A A A A
Queen St Westbound TH-RT A A A A
Southbound LT D D D E

*Traffic signal system installed at intersection.

Under Year 2016 without project conditions, traffic operations are expected to
deteriorate from existing conditions due ambient growth in traffic throughout the
region. Along Ward Avenue, the southbound through and right-turn traffic movement
at the intersection with Ala Moana Boulevard is expected to deteriorate from LOS
“D” to LOS “E” during the AM peak period. Along Kamakee Street, the northbound
left-turn and through traffic movement at the intersection with Ala Moana Boulevard
is expected to deteriorate from LOS “E” to LOS “F” during the PM peak period while
the westbound through and right-turn traffic movement at the intersection with Auahi
Street is expected to deteriorate from LOS “A” to LOS “B” during the AM peak
period. At the intersection Kamakee Street with Queen Street, the critical movements
at the intersection are expected to operate at LOS “C” or better during the AM peak
period and LOS “D” or better during the PM peak period. The remaining critical
traffic movements at these intersections, as well as, the other study intersection are
expected to operate at levels of service similar to existing conditions during the AM

and PM peak periods.
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D. Total Traffic Volumes With Project
Figures 12 to 15 show the Year 2016 cumulative AM and PM peak hour traffic

conditions with Phase 1A of the Victoria Ward development. The cumulative volumes

consist of site- generated traffic superimposed over Year 2016 projected traffic

demands. The traffic impacts resulting from the proposed project are addressed in the

following section.

V. TRAFFIC IMPACT ANALYSIS
The Year 2016 cumulative AM and PM peak hour traffic conditions with Phase 1A of

the Victoria Ward development are summarized in Table 4. The lane usage on the

northbound approach of the Ala Moana Boulevard and Kamakee Street intersection is

assumed to be modified under with project conditions to alleviate the anticipated low levels of

service under without project conditions. Finally, the traffic signals along Ala Moana

Boulevard and Ward Avenue are assumed to be modified to accommodate the anticipated

shifts in traffic distribution as a result of the proposed project. The without project operating

conditions are provided for comparison purposes. LOS calculations are included in Appendix

E.

Table 4: Projected Year 2016 (Without and With Project)
LOS Traffic Operating Conditions

Intersection Critical Traffic Movement AM PM

wlout | w/ | wlout| w/

Proj | Proj | Proj | Proj
Ala Moana Blvd/ Eastbound LT D D E E
Ward Ave Westbound TH C C D D
Southbound LT E E E E

TH-RT E E D D
Ward Ave/ Eastbound LT-TH-RT C C C C
Auahi St Westbound LT C C C C
TH-RT C C C C

Northbound TH-RT A A A A

Southbound LT A A A C
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Table 4: Projected Year 2016 (Without and With Project)

LOS Traffic Operating Conditions

Intersection Critical Traffic Movement AM PM
wlout | w/ | wlout| w/
Proj | Proj | Proj | Proj
Ward Ave/ Eastbound LT-TH-RT C C C C
Halekauwila St Northbound TH-RT A A A B
Southbound TH-RT A A A B
Ward Ave/ Eastbound LT-TH C C D D
Queen St Westbound LT-TH C C C C
Northbound TH-RT B B C C
Southbound TH-RT B C C C
Ala Moana Blvd/ Eastbound TH-RT A B C C
Kamakee St* Westbound TH-RT B B B B
Northbound LT E D F E
Southbound RT D D D D
Kamakee St/ Eastbound LT C C C C
Auahi St Westbound TH-RT B B B C
Northbound TH-RT A A B B
Southbound LT A A B C
Kamakee St/ Eastbound TH-RT C C C C
Queen St Westbound LT C C D D
Northbound LT-TH-RT B C C C
Southbound LT-TH-RT B C C C
Ala Moana Blvd/ Eastbound TH A A A A
Queen St Westbound TH-RT A A A B
Southbound LT D D E E

*Modifications implemented on the northbound and westbound approaches.

Traffic operations under Year 2016 with project conditions are expected, in general, to

remain similar to Year 2016 without project conditions during both peak periods due to the

lane use modifications at the intersection of Ala Moana Boulevard with Kamakee Street, and

the modifications to the signal timing along Ala Moana Boulevard and Ward Avenue. Along

Ward Avenue, the critical movements at the intersection with Ala Moana Boulevard are

expected to continue operating at LOS “E” or better while those at the intersection with

Auahi Street and Halekauwila Street are expected to continue operating at LOS “C” or better

during both peak periods. At the intersection with Queen Street, the critical movements are

anticipated to continue operating at LOS “C” or better during the AM peak period and LOS
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“D” or better during the PM peak period. Along Kamakee Street, the critical movements at
the intersection with Auahi Street are expected to continue operating at LOS “C” or better
during both peak periods while those at the intersection with Queen Street are expected to
operate at LOS “C” or better during the AM peak period and LOS “D” or better during the
PM peak period. At the intersections of Ala Moana Boulevard with Kamakee Street and
Queen Street, the critical movements are expected to operate at LOS “D” or better during the
AM peak period and LOS “B” or better during the PM peak period.
VI. RECOMMENDATIONS

Based on the analysis of the traffic data, the following are the recommendations

associated with Phase 1A of the Victoria Ward development:

1. Provide 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 adjacent
public roadways.

4, Provide sufficient turning radii at all driveways to avoid or minimize vehicle
encroachments to oncoming traffic lanes.

5. Modify the lane use on the northbound approach from Ala Moana Beach Park at the
intersection of Ala Moana Boulevard and Kamakee Street to provide an exclusive left-
turn lane and a shared through and right-turn lane.

6. Monitor and modify (if necessary) the traffic signal timing along Ala Moana Boulevard
and Ward Avenue fronting the project to ensure traffic is adequately serviced at those
intersections.
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VII. CONCLUSION

The project site for the Victoria Ward development currently encompasses Ward
Warehouse and Ward Center, as well as the adjacent entertainment complex and surrounding
commercial and office buildings. The proposed development is expected to be implemented in
phases over the next 10-15 years and entail the redevelopment of most of the existing
commercial, office, and industrial spaces. The first phase of the project (referred to as “Phase
1A”) includes the new commercial/retail space and residential units on three of the parcels
within the project site. With the implementation of the aforementioned recommendations,
Phase 1A is not expected to have a significant impact on traffic operations in the project
vicinity. The critical movements at the study intersections in the vicinity are expected to
continue operating at levels of service similar to without project conditions. However, it
should be noted that extensive redevelopment is anticipated to follow this initial phase and
subsequent traffic studies are expected to be prepared as the overall development progresses

ensure that appropriate measures are undertaken to mitigate the impact of these future phases.

Page 34



APPENDIX A

EXISTING TRAFFIC COUNT DATA




956’ 096" 005" ovs’ 992 0S4 Sig £8%° 0sg" 006" 05.° [06’ 095’ VES’ v6L 699' ¥i6 4Hd
o 798 gel Lol 8Ll 9's 99 8706 §¢ ¥'08 622 92 [ejoL "ddv %
580% 1B 4 995t Spe 8l £ ! 1 2981 g2l 4881 i¥ LBE 002 16 9oL BWN(OA 18101
8901 igv 0 5% zZ8. ] F 14 0 8lg g 89 £l I £9 ve e WY 20
9z0L 89¥ 1 198 bs 9 0 9 0 i b 488 £01 9 61 82 WY 0E:L0
¥E0L o 0 08¢ 8g 4 b z L 8% 12 osy g 8 09 8l 62 WY 5140
198 ziv L riv S z 0 z 0 G0t 02 LIE 8 82 £> oeg i NY 00220
WY 00-£40 e mc_mwm UORvasIeIl] 8lug 40§ JINCH Yesd
_ L 40 1 YBRd - Y G¥80 O} WY 00:90 Wi sisfjeuy JncH yeed
[feo L W [reel ddy by [niyl [y [Blol"ddy [iuBid  [niyl  [ue] oL ddy [WBig [niyl  [§8] [elol ddy [BlH  [ruyl  [yed oWl LEIS
punogisey PUNoqUUON PUNCOISapA punogUIneg
pieAs|Nog BEUBCA BIY anuaAy PJEM pleAas|nog BUBO By BNUBAY PIeAA
Z'sy g'0 0 Z8e €9 |81 60 g0 S0 o | ¥y v0  9Z gL TL |9 €0 it € 9g | %[ew0L
_ b z0 Fag 2: B 4 g8y  99F 582 219 b Z9 06 8E e goF 862  L'Le | % Yolddy
vZL0L | EFBY 5§ zZl 00kr 929 | €6} £6 z£ G5 £l baaad G S/Z 9868 921 | obZt 0 B0 1€  8e | [m0Lpueip
58 8591 4! 8 86EL 682 | gL 02 il 92 6 0gvh 9 90  T¥EL  9F L0g gl W0E bk ESE  |mel
v66 £6¥ € 0 2w 8l €2 g g 6 . ¥ 198 v 62 BIE 9 Yl € a4 2 oY WY §P:80
L8 09 g g 96z & 61 8 g g L 0¥ i 82 962 & 8LE € 1S z2 zF INY 0£:80
o6 Ly 2 F4 POE ¥ 91 b g 9 b 166 g ot gre €l Fard ) 1 85 g2 ¥e WY §1'80
088 88e g A 92E 8% 14! g z 9 £ zee 9 6l g8z 2k 95+ 4 8F 0L o WY 00'80
vLLE £e8l 02 Z 995t Gve |99 gf £ ja! L 4981 01 £  /BOL  I¥ 80t Ll 00z 16 901 | 1ol
801 8er 2 0 SIE €9 gl 6 7 v 0 0zs v Sg B9Y €l geh v 9 bE e WY §#10
9504 Ly 6 b 188 08 12 Gl 0 9 0 IS z X4 ;e 12 2014 e el 61 82 WY 08120
L8501 0st 4 0 068 99 8l vl b Z b 16 4 L2 1 86 | 0§ 84 6¢ WY §+20
i6 Ly g ! vy 48 Zl ]! 0 Z 0 S0t 0 oe e 8 t8 e ig 0z .42 WY 0020
£682 zsgl gz | 9grL 6L |99 52 zl Si £ gkl 6 g L1801 €8 Leg 9 0L 68 621 |m=eL
v68 Hi 2 0 6P 09 vl 6 1 ] L 09€ 9 02 vee Ol 60+ v eF Se i€ WY G+90
r] ost 8 b LS8 P9 51 8 b 4 z FA ! 2! BLE 8 L I 62 i ot WY 0£:90
zz9 0.2 9 0 G2z 6 51 £ g L 0 goe A ] e 2k 2l 0 Lk £z ze WY §1:90
£l e L 0 S0z .62 ! ) 4 z 0 gl 0 g 08l € £l 1 gl v o WY 0090
L Ges |seed wew [y yen TS lsped |wew [y wer |UGEL [seed |wow mup wer 'SR |seed [wbw nuy we1 |ewi e ¥
punogses DUNOGULON pUnogISap) punoquinos _
plEABiNOY BUBOH BlY SNUSAY DI pieasinog eueOp BlY anuany plep
’ peulIysuUn -paivild sdnoig ,
. 1. ONebey
LLOS/2/S - 8leq UelS 1e8|0.18Ujed M
» 1 .
1000000 © epo) slS A ‘WINAG pejunod
» 1 1 s
NV {BMElY - eWweN 3|l ¢990-NL ¥S90-NLHs8iunoy

uoneJlodio) ojoweyQ UOS]IMm

emeH ‘NiNjoUcH
00% SUNS ‘19aug ejuBlaleg 'S L06}




ELE 96 Se9 196 wle |69l gog T8I eey  [wig yo_ Jew  v6o  [eew €9, 869 6g6 | dHd
_ 20 I8 Vel ¥62 99 5’ 89 516 €l gor 949 §%% | leoL dov %
2505 Lyve $ ovic 962 | €9 87 90} 6 ] gl 8l S 86y Z%ET __ tb £22___ | SWNIOA [BIOL
veei 809 0 525 18 ov b Se ¥ i6g 1S ov5 9 iyl 8z Z 85 Wd 51750
£6LL 29 L BSS 99 9g g1 £2 0 £0¥ €€ 298 € 62} 09 6 08 Wd 00:50
8821 609 z 929 18 2¢ 6 12 z £08 ze vor L ¥6 6€ L 8 Wd Siv0
€821 509 z g8 99 €5 £l £ € Lob 9l oty 6 vEL 5 0z 15 d 0E:%0
: Wd 08:70 1B suibag uochossiaju] amug Jo) H0H Yeed
| 40 L Yead - Wd S50 O} Wd 00:E0 WoJ SISAleUY JnoH yeeq
(Bl W] [[@olddy Wbl |yl [#e1 @0l ddy bl [ngl  [ye ] [EOL ddy [Whid [yl |§e1 _ [jeioL ddv [WBlY  [nm1  [gaT | ouwll UeiS
punogises . punoquyuonN PUNGOIS2AN punoqyinog
pleAa|nog eUECN BlY SNUBAY PIBAA PleAg|nOg BURON Biy SNUDAY PIBAA
Ly ¥o V0 9w 9% | 60 KL 6L g0 [l  ¥0 Ve gE€E  §0 |0 €0 VS 80 ¥ |%eol
60 T0 g8 I} gl B9 SiF  ¥Y b g8 968 @I £ iy 94 LUp | % youddy
g2zrl {89 €9 ML vLES  96L | bLS Sel 0§k k2 Sg  |/%€S 1§ BEF 208y 99 |9kSk S 02 6k 29 | |eloLpuein
l99y  lz02Z  2h 1g6)  \Sg__|zzEe S g/  vOL Ll @ik 9L BEL  9eGk 2L |lpg €2 Svg O . £gg | IEOL
686 Hov H o gg oy |¥L € vE v € 598 I ¥Z  8eE ¢ 6L . € 09  ZF 69 | WdGra0
8701 | 099 2 ! los 93 |s7 L TR A See g 0 e b 80} 9 67 L S | Wd 08150
68k |19 5 0 s 18 |ov 9 bose ¥ 869 ! i ovs 9 2rl ! o L 85 |WdSHSO
E€Zk | 029 £ k 855 89 | /S Bt Sk €& 0 vV } g€ /98 € zr1 € 09 6 09 | Id 00:50
l96y  |evve 82 S vpiz 2.2 |86l o 9 0oL 9 bS8l g2 80L  ¥e9L OE | 0op €L 808 iy 2B [lEl0)
0ggk  |El9 ¥ g 92 18 |0F 8 6 e ¢ 605 9 T ] 86 ¥ 68 BF | Wd Spv0
02k |SL9 oz ES 99 |99 EL € & € 2sp B 9L olw 6 LE} £ 5 02 /S |WdOSH0
£62h | vE9 € 0 09 kL |9F T T 00§ 4 €€ 6S% 9 Ehl ¥ 9 € Or |WdSH¥O
BEMH | /89 TR 125 ¥s |9 yb 8 ¥z 0 £6E £ g SsE 8 Zht 4 s 2 28 | Wd oot
009y |eelz B2 ¥ £EBL _£/23 | 1S} v g€ /9 8 L0BL  EL g6l @Sl vZ2  |SIS 6 glg__ge 202 |mol
S9LF | 985 b 0 025 €9 |es z 9 IR Zev 3 2 ek S i ¥ vs § IS | WdSYED
prLL | §S9 ooz ooy 9L |es gt 2 2 ¢ zey 9 9 S8 §b Sk ; 5§ 8 IS | INd 08:€0
pELL | 9€S L 0 99 €9 |gE 9 g g1 B8Y v 05 0er ¥ ek 2 | oz S¥ | WdSHED
160} | 95¥ L2 e 2L |ie 6 6 oL € 85t o vr Sy 0O 151 z L b S5 |INd 000
s ey (sed [wew jmur jyer (Tl eped wbw mal uer |lgot seed fwem [nu [uen |IGPL Teped (wew [aus [wer [ewives
punoqgiseg pUnoqyuoN PUNOGISe A puncquinoeg
plEA@INOY BUBON B|Y aNUaAY DIBAA PJEASINOY BUBO BjY FNUSAY PIEAA
PaysUn -paluld sdnoig
L. ON ebed
LL0¢/e/a - eleq MelS 1es|D Isyiea
. 3 - [ .
1000000 - 9pod 8)iS IA ‘WINAAG pauno)
. i .
Wd JEMEIY . 8WEN 8|l ¢990-N1 +S90-NL48iunod

uonelodion ojoweqO UOS|IM

emeH ‘ninjoucH
00% 8Ung ‘Jesls BiuRleleg 'S /06




05L 000° 000" 054 000’ 000° 03¢ 000" dHd
, 0 0 00k felo ) ddy %
g 0 0 £ 0 0 g 0 SWIN|OA [e10)
0 0 0 0 0 0 ) ) Wd S7'€0
L 0 0 1 0 0 L 0 Wd 0E'€0
L 0 0 L 0 0 L 0 Wd SL'E0
L 0 0 1 0 0 L 0 INd 00:€0
Nd 00:£0 18 suibeg uofoesIsu| U 10} INOH YESd
L 40 | Mesd - Nd 'S0 0} Nd 00'E0 Wold sisAjeuy MmMoH yeed
[ EloL W fel0 "ddy [ejoL ‘ddy [eto) “ddy [ Wby Pyl [4e7 [2101 "ddy swil Uelg
punogisap
pUNoGisE: punoGuHoN SUIN]-(} $91EOIPU| UWINIOD) JJ&7] U] S18quinn punequInes
pieASINOE BUBON ey
0 0 00! 0 0 o 00! 0 % Jel0 L
0 0 0 001} % Lo.ddy
9 0 0 9 0 0 0 9 0 (210 puels
[ 0 0 z 0 0 0 Z 0 {210t
0 0 0 ] Q 0 0 ) 0 Wd §+'50
0 0 0 c 0 0 0 ] 0 Wd 0ES0
] 0 0 0 0 0 0 ] 0 Wd G50
z 0 0 z 0 0 0 F4 0 Wd 00150
1 0 0 L 0 0 0 ! 0 (230
0 0 [} 0 0 0 0 0 0 Wd S+%0
0 0 0 0 0 0 0 0 0 Wd 0830
b 0 0 ! 0 0 0 b 0 Wd S0
0 0 0 0 0 0 0 0 0 Wd 000
g 0 0 £ 0 0 0 £ 0 B0l
0 0 0 0 0 0 0 0 0 Wd S¥'E0
L 0 0 L 0 0 0 b 0 Wd 08'€0
! 0 0 b 0 0 0 L 0 Wd SLiE0
L 0 0 L 0 0 0 L 0 Wd 00°€0
[1eloL iy {e10) "ddy [elo] "ddy [Eo ddy | Sped [ Wbl [ iyl EER [e10,L, "ddy sl Heg
PUNOQISO M
punoqises PUNOQUON SUIN -] $31B2IPU| ULINOD) Y87 U] Slaquiny punogyines
. pJeas|nog eueo ey
PayIysUN -PajUld Sdnaly
| 1 ON ofieyd
L10g/e/G - e Uels 1e8|Qlsyles
. ] .
71000000 : ®po) 8lis A ‘WINAg paunog
. ] ’
suini-N Nd JeMEIY « SWEN 2[lJ ¢990-N1 vS80-N.L:48lunod

emeH ‘njnjoucH

00% SUNg ‘leeis eluelaleq 'S L061
uopesodiod ojoweyO UOS|IM




568 66 CEERT A g0 oee o619 [eow 82 0Lzl |3 €85 w06 080 [JHd
682 ¥Sr  8Se g6 g8s  vPl 662 tSc  8YE TS VA TR = TR
saLl 26 g2y sz |ome LS vz & ivem L9 6. 8L |ves € g/ se | ewnjopfEiol
162 ve TR ) pL e @t 5 TR TR ™ e S 08 86 [WVShE0
oe 56 8 o 1 16 8L €5 02 |89 ¢ s &2 |eel o1 voL sz |wWvoseo
“g6e 8 z g L 56 sL oL o (09 sL sz . |oE 5l ot et |WvsLso
Wz 0z 9 o ¢ 6. oo g L 8 L S TR 5 16 8L |WV00:80
. : INY 0080 18 mC_mmm Uonoasiagu| eJiug 1o OH Jeay
L 40 | e - INY S5:80 O} IV 00°90 WOl SIsATeuY JnoH Yeed
[Tewol W [mof doy [WBH  [niyl ™ T8 eyol 'ddy [ybid T niyp. e feloL 'ddy (Wb — [Aigl — Tusn el 'ddy [0 Jruyr —  Tyeq al] 1erg
R ' punoqisey puneqyiloN punogisemy punoqyineg
o8l yeny BNU3AY PIeps 199413 [yeny BNUBAY DIBM
9 L gL gz €L |zeE @ vy 9@ 6 |L60 V3 § €9 8§ | 6F  @v  B0E  Lb | %EoL
oL  <ez SOr 02 9t ®%b  voL 23 L0V TS 98 962 Ly V0L 6EL Eb | % youddy
980t 002 28 Ly 18 Oy |es6 9  leb 669 izt |8og  S@ €5+ 052 08k [Z82h 09  OSh 196  9vt |[moLpumip
Ezs  l9ik 6L 88 ¥ Sz |16y JS ez v |Ove __gg 49 6. 8. |088 95 B . O/6 96 -|I®OL
0ze  eF 8§ e o 6 |6 v vl 6r el €8 g TSl 9 0z |97 Gk S 08 S |WVGwED
156 ler & 8 oL i |26 L 8L e o0z | oL € & 4z | 8 0L vos S2 | WYOEE0
pe o z z s . | 8 s o 0 |89 8 8 S . |sk § Bt b 9k |WVSLBD
282 |12 e o v |8 o o 2 . |os g W g vk |zk 8 S 16 8L | WY0oB0
L fee 0L g sz 8 |l)e 9 e o/ @ |ese 1z g \4t 69 |62y 02 _ 6v _ ggE 88 |IBIOL
AT I & 9 %+ st & 6 & 8F |69 € S v Ll |egt 8 € @8 01 |AVSHD
goE | bl » € 9 i |v6 s u g sk |18 & . pl oz 08 |ek L . 98 9 |WYOBLO
W el o & 9 v | e 9 5 2 |9 s oz ¥ T |16 Loz 8 |WYSLO
p9z |02 s e o z |66 & w2 8 o b 42 o+ |86 y 6 @ v [WYONLO
0L |92 € . 8 . lwz 6 g s6L tz |60  ge e O €c |96 v B €% EL |ImoL
2z | © 00+ z |%8 g 0 8 £ | § el TR TTeL Te6 0 €L 6L 5 TAVSHE
el |6 o & v oz |8 b0 T 8 (s L6 z L |8 e v O § | AV0S90
gal |4 o+ v oz |8 & @ @z 9 |0z s 9 v v |8 b v 88z |WYSKeo
62 1. e & 0 1 | .z Sz & _ iz v 9 2z & |09 L2 ey & |iv00:90
SOL L Topag [ [nais [uer |'5or  [spea |wew [mun [uor [Tk [eped [wem nur [wer [TGGF  [eped [wew [ |uen |ewriums
punodisey LUNOQUUON punoqisepm punoguinog )
19aug 1yeny BMUSAY PIEA 19848 1yeny BNUBAY PJEA

pelidsun -peiig sdnoln

| ON ebed .
- LL0g/Se/y - °teq HElS | les|Diisyleap
S0000000 : ®8poOQ &ls = __ _ MW WN:AG peiunod

WYENYIBM ; BueN ol |  2/95'088€:91Un0)

llemeH ‘ninjouoH
00¥ 9UNS ‘lealiS eluBjeleg 'S L06!
uopielodio) ojoweqQ Uosiim




dHd

195’ 298" £95° I8 bg 268’ 08Z’ 68’ £88° 598" 568° €9’ 00%’ 296" BIL 206" 598"
a9 e'19 §1E v'9g g9 8 8'8g 8Lk v'ez 5L 95 9'ge oL doy %
aL9L el 5 58 i gey 821 62t 8% oly Lvg 8L 96 48 Ep €28 e awnjop B0
168 82 g 1! 8 E [ {8 8 e8 1 6 72 G 8 08 9 INd 08790
L6E 0E 4 g} L 501 0g 0L g £01 09 12 9z evk vL - v8 Ig INd S1i50
20% oF Z P b 9Ll L2 Z6 £ g0l £9 e 8l g ) 58 a¥ Wd 00:80
6ip ) 0 e Fal gzl 9g 08 zZt gLl 49 12 0 vEl £k oL IS . Wd s¥:v0
’ Wd S0 18 suifeg uonoesislu| sujug 10} JNOH YES]
: L 10 | Me8d - Nd 7150 01 Wd 00:60 Wold sishjeuy noH yeed
[rejo W [iej0l "ddy T3uBlg.  Tnidl — Tuyen felof ddy Wby [niyl  Tye Elol ddy Twbiy  [riyl  [ue [Bioy 'ddy Tibi TRy [ yeT T [eulil Wels
punogises pUNCquUoN. j PUNoqQIsapA puncqyinog
188115 Jyeny anueAy PiEp 18918 eny 8nusAY pIEM
£'8 80 g0 ¥ 2F Vg g0 89 g L1 |62 e brL 2§ 9 9'5e Y Le Loz 0L [ %leoL -
86 99 695 oz ) bee v'ee 29 - 80l 98 g6k 802 8% L. g8S  ¥eZ | % yolddy
EvLy Z6€ ) 92 €22 ° 0L {682l er g2 eF8 08 9.8t 05k 699 0.2 .82 | Z69L 18 0L ¥B6 6k |{EIOL puEid)
259t £S5} 82 zZl 9. 98 g5 4 St ¥62 22 L2y L8 Z¢e_ B8 58 928 S 2y EEE 90 |imloy
gec 92 L € gl 6 I8 £ £ o 9 vO} 9 8 e 61 EED I zl 08 or Wd §¥'S0
£EY FA 4 gl £ it 3 Al 9 tp 8 8 68 L Lg 8 bt 08} 0} 8 08 L9 Wd 0€50
Ly vE 1 4 Bl £ 501 4 0g 0L g 2! L 09 I2 o2 09k i 4! 8 R} Wd §150
oE¥ 05 ol z iz Lt ¥4 g 4 26 g 1281 kb £9 g 8l 1Sk 2 L 68 8 Wd 00:50
9851 vEL L Z 123 iy g5t L 2 S 0Ly B e 6 20k |62 82 oF 00E - 18k |rewol
8% W T 0 k74 £l zel v 9t 08 Zl gel Z 9 12 0¢ 6El g gl 0L IS Wd S¥v0
ozy o8 g 0 0. vl Sl g 8 89 9 IEL 02 69 g1 28 Zel 14 Ll =7 b Wd 0E:+0
e 14 Z 0 Bl ¥ = 0 92 68 0 96 FANN ! 9l vl bLE g ok L9 - &g Wd S0
26t ze g Z gl Zl 16 0 £2 £9 g gkl 8 Ig 92 92 PN vl 9 6 £g Wd 000
1151 904 0 2l £l ¥4 £8g vl 58 8¥% 58 1ord ¥ 902 @0k 00k /g% 8 i1 88 0ElL oL
£88E 02 0 ¥ 5l v 801 ¥ ¥ 7 H 6E1 5e 9 82 61 E 0 £l 7] [ Wd Sv€0
2i8 ot 0 0 4! B 28 b Bl 84 14 ZhHt g £ 8l z€ 951 L 0z goL 62 Nd 0860
z9¢ e 0 L 82 8 £6 9 62 1S L g0} b ve o 81 £z} ! gl zL £ Nd §1:60
vBE L2 0 b gl b 00L £ ! 89 £} LEL 12 25 %4 1e Zrh 0 g vOL 9% iNd 0060
T |laey jceed fwow [nuup [yer |lGes lsped |wo [l |wen UGS |sped jwBw |miuy jwen 'R |sPed [wBl |nuL (el |ewllyms
A punogses i PUNOGYHON PUNOGISB M PUNOGUINGS
189.41G Iyeny anusAy plep 19805 eny BNUSAY PIBM, '
PaLIUSUN -paulld sdnais
| . ON abed
LLOS/Se/y - 8le( HElg 1E9|D DI M
. [ k.
S0000000 : 2P0 9IS MN‘WIN:AG peiuno)
WNdenviepm : awen 8|4 L29G'088Eenog

llemeH ‘ninjouoH

007 OUNS 1eeiS elueleIag 'S L06 |
uonelodio) ojowe)Q Uos|im




llemBH ‘NRjoUucH

00F eUng 19aug elueeleg 'S L061
uonjelodio) ojoweyQ Uosjim

166" are 261 £rg’ 908" /56" 000’ [l Vil 000 166’ JIy 0ve 804 dHd
've St R 0 708 9'8 ¥ie 569 ] [giol "ddy %
£yl g5l e - 8l 001 9l 0 8.g or 0 18 5.2 B4S il SWNOA [BI0L
¥9¢ vF 0t £ IE 86 0 68 6 i} Zee 9 ¥5L v WY 0080
85¢ 52 9 § vl LLL o 6 ¥t ] 222 §L apl Z NV S#40
19¢ ¥ 0t £ 82 86 ° 06 & o e 89 g 5 NV 0820
098 o zL 2 12 601 0 001 6 0 %02 89 el 9 WV G1:20
._2< G0 mc_mmm UoROasIoN| aluy 10} INOH YEeed
1 J0 | 3Ead - WY G50 O} NV 00:90 Lold SISAlBUY INOH Yeed
EEE [eiol "ddy [ wbiy [niyL TyeT: [Blo] 'ddy  TyBy f gL [ue jelol ddy  [eel ddy Wby [yl [4eT TR
punoqises ) PUNGJUUON ) PUNOQISSAA punoguines
198G BllmneysjeH SNUBAY DIEM SNUDAY RIBAA
gL I'g 52 [ 6'G 182 1'0 [} 92 92 0 L'69 o g'st £V 6'0 % [BI0L
821 642 v'6 805 £0 A 08 L6 0 ¥'92 2l g1 % Yauddy
#7458 Sl R 16 6 L 9201 € 4 826 €6 ] geie o 795 9e51k €€ [2l0] puelD
vLE} g8t ZE ) i) 0L 198 0 Z LFE 81 0 ges 0 #61 [e] i {2101
1€8 57 9 I ¥ Gg 6L 0 i o ¥ ] gle 0 G 891 £ WV S+'80
988 25 Zl L ! Ze 6 0 ' 6 } ] 28} 0 oe G5 Z WY 0E'80
LES o 8 L 9 Gl 16 0 0 8 1 ] 002 0 g5 erh 2 WY 54:80
08 0g 9 ol 3 \e 36 0 0 68 5 0 gee 0 ¥9 #51 ¥ WY 00:80
vaeg) 551 e g8 L) 6L G2F L 0 088 a4 0 08 0 52 oES 2L fe10L
/9% £ k] 8 3 #h zh : 0 /6 D 0 zee 0 gl Gpl 7 WY §t:20
o8 A £ ot g 82 86 0 0 06 8 0 222 0 89 43 g WY 0€:20
Gog LS g A L Vi 601 0 0 003 6 0 502 0 82 el 9 WY Sb:20
862 g 8 L 2 oL 901 0 0 €6 £l 0 GG 0 o bLL 12 WY 0020
948 ZL 8l 4 8 Gz ove 2 ¢ 202 g 0 05 0 6hE 08E g {210.L
182 i3 Ll g 2 kL 6. 0 G g9 D 0 FA 0 oy zelh ¥ WY G50
£eg 21 2 8 £ ¥ 58 0 ¢ L 8 0 LEL 0 F> 86 1 WV 08180
z9l 43 2 ¥ L S Sy 1 o 8¢ g 0 GOk 0 e I8 0 WY G190
orl gL £ £ 2 S g i 0 x4 g 0 96 0 ! 74 0 WY 00:90
Mewol up [[Bio ddy Tsped WA Tnayl  Tye el ddy [sped W8 [yl J¥ ol 'ddy TRioL ‘ddy [sped ~TWBg  [radl — THeq oWl UElg
punoqisey : punoquyuUoN c:on_wmm_.s punoguinog
198418 B)MNEXSEH anuaAy pJeps anueay PJem
“pelIusuf) -palllg sdnodey ;
L. ON 8bed
L L0g/Se/v - 8te HelS : Jes|D isyleep
L] n M y .
10000000 : . 9p0D BUS HW'AQAg pajunoy
. . [ »
- NVIeH{eM . suleN 9|l £29G'¥£9548Iuno)




o8 BIF 867 g2y JELy BEB IV 85 EIEY 060" 8/6° V08" 06 05/ JHd
502 i'g YEL =R L'E8 8y i'vl ¥Eg 6T @10 "ddy 9%
5881 428 9 02 ore 99 0l 229 2 0 Tve L1 204 lg SWNIOA [BJ0.L
Yoy 02 L 3 95 zol ¥ FE ¥ 0 Zhe 2 GETS g Nd 0850
5 i 12 ) €5 z91 z ggL g 10 S1E 62 £:1 g Wd 5150
pib 6 Ll 9 0L 8Ll L 291 oL 0 €02 9z £l v Wd 00:50
Loy 8 8l g 18 29l 9 evl gl 0 zie e 291 P Wd S¥it0
Wd §¥-+0 18 mc_mmm Uoloasiaiu] 84Uz Joj INOH Heed
: _ L 40 1 yead - Wd G150 O Wd 00'E0 WOl SisAjeuy InoH yeed
(TS0 g0l ddy b [y IFER €L ddy by ThiGL IPER] ot ddy [0l ddy b [ gy [y elll JElg
punoaisel pUNoGUIoN PUNCOISa M punequInog
188115 EBlIMNEYS[EH NUIAY PJeM BNUBAY PIBA
8l 82 L'g 1y zl £'eg 70 90 S'ee 8l 0 Lvy 0 89 £'.8 9 % [eloL
gy 59} 9'g 'e9 [ P z'e6 6 0 8Tl g8 9€ % Youddy
vEES 66 rrh ]! 95 029 2081 %4 g8 CTANR T 0 8ece 0 z08 £661 €8 felo) pueID
6641 89¢ zL 09 9} 0g2 ) ] i §65 g2 0 664 0 56 199 Lk 0L
99€ vi 8l [T ¥ iy £zl 0 g ETH 2 ) CETN 0 gl gst £ Wd S50
vS¥ 08 0l b £ 95 79t 0 b 28t 4 0 AT 0 22 08t g Nd 0€:50
68p 903 62 Iz £ £9 8ol 9 z g51 g 0 §12 0 62 L84 g Wd S50
06t 801 gt ! g 04 6.1 b b 291 0l 0 £02 0 92 gLl 4 Wd 0050
YL} £oe & 25 0g 2re 099 0 4! 909 2y 0 97 0 801 09 g8 [E101,
gov 6 ) gl 8 19 291 0 9 [l el 0 ¥ 0 i 891 ] Wd 570
K:loig 13 Zl gt 4 29 8ol 0 I 5:]8 9 0 08} 0 0z vSh 9 Wd 0870
FAr 8l Bl A g 08 bll 0 £ 854 €l 0 002 0 ge 85l 6 Wd S1iv0
SEY .00L il 6 g 69 85} 0 Z 1228 oL 0 641 0 84 081 b 'Wd 0070
b9l |esg £2 s 0z g9l 019 ! g £8g 62 0 894 0 66 9E9 g6 [elo4,
6iv L oF 5l I G g9l ) v &%} g 0 €8l 0 o 6%F 8 Wd St'€0
ey 89 ] g 8 gy ¥Sh 3 g bl L 0 oLe 0 g2 Lt 01 Wd 08:€0
viE - g 21 b 8e 6e1 b g zeh Ll 0 gLl 0 i2 0S1 L Wd §4:50
oLy 49 g 0z . L8 25} b z Lt g 0 1861 0 62 001 8 Wd 00:€0
[lEie Wi [Teio) "0dy T8ped TG~ TALL T U&7 Bl 80y [sped  [WEIH [ RYL  jHe [e10] ddy | eo) ‘ddv [sped [ WBIM [yl 4O R
punogises PUNGAUION uno Qmmm_s punoquinesg
198413 BlIMneyaEeH anueAy pIeps - NUBAY PIEA
pPaliysur} -pajulld wa:ohmv ’
L ON ebed
1 L0g/Se/v - ereq Helg dea|DIslleopA
10000000 : 9pCD |G HIN‘AQ:AG pajuno)
i . , [ .
NdieHIBAM - BUIEN 8l €495 ¥29G.181UNn0y

lemep| ‘njnjouoH
00v 8uNg ‘1eeng elueleiag 'S L061

uonelod.io) ojowe)Q uosiim



186’ 558’ 7el 8SL 98l Y S04’ 268 JEE] £28° g8 9z§ 165" £E6’ geL 956" 559 HHd
, Sve gvv T3 9'9 8L gEl 801 A '8l g8l 68 62 feto [ddy %
9861 A ] v6 99 69 Ie PiE ) 092 82 sgl iy spol L6 728 0 BUTOA (10,
86 7o 9t e gl Ll al v6 et ES Z o 9 i9g I 0zZ or v 51780
BLY g5 8l 61 k4 01 g 68 ot 5 g gg Ll 09Z 8¢ L3 ¥ NV 00:80
908 I 6 e ok il g ag vz L 8 9g L 09z 59 £02 4} WY SviL0
209 B} 6 Zz 08 vEL L 501 Lt 8L g s il 882 05 veL 14 NV 08120
. NV 0E:20 1e suifeg uonoesiaiu) 8Jusg oy INOH Nedd
: _ e N | 4O } ME9d - WV SP'80 OF WV 00:g0 Wold sishjeuy INoH Yeed
[feiel Ul [(ewol ddy [whBig  [myp  [yeT B0l ‘ddy [wbid  [hiyL  [ue] g0y ddy TigBid  [niyt  [ye7 [elol 'ddy TuBId Tyl [yeT o], veig
punogises PUNQQUHON PUNGISEM punogqyinos i
904S useanD BNUBAY PIEM 18318 uesny anuUeAY Pl
&h Lo 9? v L2 e o L) 5L L2 L'el 8t gt g 6k 9'ls 0 €8  £0F S % (el
1'gl 4% Liv G2 gl L g8 T ¥l LR 968 bRl 80 8l ZB. € % ydiddy
LOkS 8.8 0. g} MWE 88l | Sgel 0z 98 T86  iEL | 899 86 9l B3¢ 96 0£9Z e £Ly 9502 6. [B10), PUBID
8002 2 gl 5] gl 9 0¥ gl 0 LE 08 182 Ly 0 oyl oF 2004 6 vl 2E8 28 felo).
10§ Sz F 61 353 [ ZEL G 3 00l 6 EE] vl 8 iz 6 9gg v K3 i6L O D
205 gL L 8 8g 8l Gl 9 Z 6 8 7] £l 0l g vh ove b £ 6L 8 WV 0880
LS 9 F sl £ 5l 811 b 0k 6 o] 19 8 L oy 9 0z € ¥i> 022 0+ . |V SHE0
zey €9 g gl 61 e S01 L g 68 ok £ 8 g 58 ik Loz 1 - BE e ¥ WY 0080 -
7102 602 ge oy 68 Sy L6y L 82 68 b Log 82 1e £08_ 68 £00} g8 2e2  k¥L 97 g0
0€% 1§ ol B 2 ot 31 3 g g8 ve I8 ol 8 95 L 182 t T B0Z 2l WYSt 20
vIS g & 6 74 02 gel L HL 9oL L) yi:} 8 8 ¥g il 962 0 0% ¥8L ¥ WY 0E'20
LS 8% 8 8l A 4 oFt € 8 gLk €l 8L 8 L i5 2t (A £ 8o 8 € WY §1120
gsY 9y A 9 2 ¥ 501 0 ¥ ] Lt 5g z g ¥ € Vi 4 6 8L L NV 00140
6201 g8 1z 82 £ g} gse 0 ge ¥z 94 oLl 62 ! g5 L 919 G 16 £6% |2 B0l
$5E GE i r L K 8 0 8 69 9 ¥ ) 9 S v vl g 6 gyl 9 WY 90
L6Z 2 ¥ 8 8 g 9. 0 B Fat] 9 0z g 0 gl 2 2Ll Z 82 [ " Wv 0890
612 02 ¥ L 9 £ 6 0 g i 2 £2 9 g 8 ¥ 121 0 bl o 9 Wv-Skig0
612 Ll 4 v g g 6 0 9 2 4 92 gl 4 6 L gzl 0 9l 66 8 Y 00:90
ML L Tepsa [wh [ [uer |USat  [sped |wow [mun wer (R [sped |wBm nmL wer [T leped Wl [l w1 | ewilues
punoqisey PunoguUuoN . PUROQISO M punogutnog
eeig uesnd SNUSAY PIBAA 19841g usenD anueAy b._.m>>
_ peylysun -pelld sdnolo _
| | . ON ebed
LL02/98/¥ « °¥eQ VElS tdes|DueYlEaAA
» - ] .
£0000000 : 8p0o) 8iS vD'D9:Ag pauno)
. ’ i N
WYeNDIEeM & sWweN 8|4 2L9S' 18l usunog

llemeH ‘ninjouoH

00F @UNg 198G Bluelaleg 'S L06)

uoleJodiod ojowedQ UoS|IM




BE6 55 ¥ee 906 ©6L €06 058 wig . gee  |Blg 0sL oL i 1el6 Vg 06 /& _ [dHd
1e2 ves  ve g Z¥g 64 gzl 989 vEs ot rz8 61 [e101 ady %
2652 288 gzl 648 0El 258 89 iy 49 128 S 122 & 298 68 824 0L SUWNJOA 210
€59 2l 82 i 22 9£¢ 61 €6} 2 19 I ¥ 9 622 £e 8l1 8l Wd 0880
99 9L 98 L9 £e 16t vl - ol pl 86 ¥l A3 2t 102 2 891 91 Wd §1:50
089 A o2 .9 e 5€2 sl 502 gl g8 £l 09 3k £ve 1z 202 0z Wd 00350
€29 zvl €e 89 Ly 061 0z 9g 1 ¥4 i 6l sy tl 1z 8l 084 9} N Sv0
Wd St:#0 18 sufiag UCROaSIBIU| SINUT IO} JNOH NESH
L 40 | %ead - Wd S¥'S0 O} Wd 00:60 Wold sishleuy InoH yesd
[Tetol Wy [elol ddy [wBid [ nigl —TYeT jgo ) "ddy Wb Ryl " TYET oL ddy Twbig Tniqr  Tuen [elof 'ddy JwBiy  [niyl  Tyen swiL, Vel
puUNogise3y punogqyiioN PLUNAGISE AL punogqyInog
19643 UeanDd anusAY PIEM 1988 Ussny) BNUBAY PIEM
z8l | by L8 vy |9ee o0 vz Lz 82 |gel @ ¥ SL 9L |eve 90 9t Z82 €2 |%lewL
LS vEE  Liv  Tve 6L Vi 928 8 Syl B PSS 2el L1 ¥ T8 L9 | % youddy
S\, |B¥EL 4. 208 €9  /ZE |88k & 9.} 9502 80 | MO0  Syk  64%  SSS  ggl | AT vy 89 2BOEZ €L | (B0l puBig
6 | 80S 92 /0b 192 Sil |/ve € ¥9 004 0L |isE 8¢ o \ge Ly | 926 SL 6 . €L 1L el
i85 56 S It 05 92 |¥il F o eel I &L 3 g 12 [0 Te6Z i 92 860 41 [IWd Spe0
589 ! L 8¢ i 2 |6ge £ 61 €6l ¥z 9L st e w9 ez ] €8 BLL Bl | WdO0gS0
199 05t vl 98 L9 '8 |6l 9 vl €9 ¥ |60l vl 2L 3t |s02 ¥ L 89 9L |[IWdSLSO
Zhe 0el g 92 9 e |ueE z gl s02 St |68 el 08 2 |9¥e g l2 22z 02 | Wd 000
gegg_ | .ov 22 €0l [z s2L |6es 8 18 189 69 | Z0 9e 65 ik 8e |6l 9l vl BE9 48 |Iewl
0v9 G L & 89 W |06l 0 0z 95k ¥+ |98 3 T AR I 8k 08L  9F | INdSPP0
8E9 zzl S lZ 89  £¢  |862 g 62 68l il {9 6 g o ot |z02 9 L 89 Lb | INd 080
€85 £6 9 iz o oz |96l S 61 65k EL {2l I AT 61 L €2 08k 2 |WdSkY0
195 £0} ¥ gz oy i |ske 0 eb Ll sz e L 8 9 2 0zl Z ok Okt ZF | INd 00:%0
vege | elg B2 26 59l /8 |z08 2 e 5.9 69 |/ge 09 . ¥, 09L ey |as8 gL /6 L 15 [geed
L9 66 gy d¢ Tee 9 [Sie ¥ 6 TR 6 §t. & e T FTF € 2z ©LF  ¥b | Wd GrED
919 0Lt 8 2 8y 52  ivie 6 § 12y ge  |ve gz 0l s b |80z z sz 69 2l Wd OE:E0
85 58 v 12 v 6L |g6l 9 & %91 zb |8 zs iz € (A b 9z I8l 9l Wd S0
oG 6L v g2 98 4L |08l 8 8 o¥i 8L |o8 i 9L er oL |sz 4 vtz 881 6 Wd 00:E0
WL el [sped (e [y [wer [TRL lepea lwem [nuy wer [TEL [eped [wem [nuy juer [Ter  [sped [wow [mu [wer [eunyves
PUROGISES PUNGAULICN pUNOGISa M pURGqUInos
19aNg ussnn 8NUBAY PIBAA leallg ueeny anueAy PIEAA
payiysun -peld sdnoig)
I : ON 9begd
1102/9¢/y - ®leq UelS leg|niiayieapm
£0000000 : °PO) |US vO'0D:Ag peiunon
NdenDJep . sleN 8ji 2L9G Ly8 L IaunoD

lemeH ‘NN|OUOH

00y 8yng ;m_m.am eluejaleg 'S LOGI
uoljelod.o? 0JoWeXQ UOS|IM



166 9E6° 16 ___voe el [0BL €85 Bl vl [esl GBL i) GiE | /8F 8L EES %69 1dAd
gL leg St FoL 698 #9 ) 586 €0 §ve TUIEETT L | jeloLl ddV %
LSBE £541 61985l 19 BEL vl 9 68 geal ee 008t 9 LiE 9k 05 52 SWNJOA (E0L
Lv6 Sov 6 g6t ¥l 5€ 9 8 1z YOb g %ee b £9 by oL 6 WV 00:80
288 2y € I5€ 12 0F z 6 61 268 L 088 0 8g L8 gl 9 WY 5v:20
5601 82y ev gE 2 0E £ b 9l v8s b 8.5 1 £s £s vl 9 WY 0€:20
2001 g9y vz osk ¥l vt £ 8 £e £GP 9 vy L i£ ze b ¥ WY 51320
WY GL.20 e mc_@mm uonoesiaud) alijuz 1ol \NOH Yead
|40 | Yesd - Wy S¥'80 O} INY 00'90 WO SisAjeuy Jnoj yeed
feol s Jrejolddy TWBig  [ndyl — Tye] EloL ddy Twhly  Jniyl  Jueq 101 ddy Twbg  [IUL T TYen e0l ddy [ybly  [nyy — Tye] e} Helg
punogisey puUnNCquuUoN PUNOQIS3AA punogquIngs
'PAIG BUBOW BRY SAU( Hled BUBOI BlY . ‘PAG BUEO BlY 182l]g ea¥RlIRY
pgy 0 ¥ res L1 | 90  vo z Ve gL 90 gEr E0 |§S 90 Ve 2+ G0 |%eol
: 0 88 98 /% vk 90 9vE  L0S gz TL LS S0 bbb 9US 8% 98 | % uouddy
SZKOL | K9Y 0 80v  vvOv 691 | L0F 09 ey 00y w0z |oesy  elL I8 L6E¥ +E | LSS 29 026 22 8F |[EoLpuep
VIS | ¥9h 0 SPL evps 18 |vl) vg 02 S s, |evSy 62 8L vBRL 2k |e8l 5 glL /8 g2 [0l
618 8iv 0 oy - v et |er ¥ : 9L g |see 0 € 0t ¢ 3 0 S 9 Z Y 5780
28 6oy 0 €€ b9 2k |IS g L 0z 6L |8se b€ pE 0 pE z ie 8 € WY 0€:80
£€6 or 0 9% e € 9% g 9 6 9L | vy 9 L sz 9 28 4 82 EL 6 |WvSHBO
046 Sby 0 o€ g6 vl |sv o 9 8 2 |evw 3 g s6e ¥ 9 i ¥ 0b 6 Y 00:80
i
B96E _ [9LsL 0 sl /ISt v |ewl ol 9L 2 8 |ew8 Oy  }Z Ee8BL S 91z A S A A ]
£26 2Ly 0 pe S8 e |ee 8 2 6 61 | 90¥ 6k L o8t 0 9 6 TR WY 720
20tk | gey 0 g E& 2L |CE 0 £ i oaL |ess g ¥ 85 1 55 Z g8 v 9 WY 0£:£0
BLOL | 8OV 0 ¥ 0EF tL|iF £ £ 8 £ | vor o9 ot 1 oy £ e W Y 5120
526 80v 0 ¥e  LSE Lb |EE g 8 ¥ 9L |oer g v gy € 5 9 %€ 8 S WY 0040
eege 1881 O 82k 620k ¥2 _ |8 AN Sb € [BSL 6 8L ¥80L 4 851 £ 8L @ ¥ fe10]
08 08¢ 0 g2 e 8 vz g L g SL | 69E 9 5 95E ¢ Ie ¥ 0z 9 ! Y 57390
8v. 09g 0 by B0E L £e 9 b g 8l |¥le g L %62 2 b 8 €2 8 z Y 0890
065 692 0 @ e v £l £ ! 5 ¥ 192 0z ¥ o€z 1 Iy 209 v 0 Wy 5190
oy | zez 0 ve €8l § Sl g ! € 9 yLg oL 2 AN 6E 8 oL ¥k} Y 00:90
ok e lsped {wow (ol |wen  |Ggr  iseed |wBim [mur uer |'3er  sped jwem |nur fwer UGN+ [sped [wBw |y |uer | ewiLuas
punogises pUNOQUUON PUNQQISIAA punoguineg
'RAJ BUBON B|Y BAl(] ¥'Bd BUBON BlY ‘PAIY BUROWN B|Y 188G aByELWIEY
payiysun -patuLig sdnoig
L: oON ebed
LLOC/0C/v - ®led UElS 1ED|D:1IES M
. [ .
£0000000 . 8po) 8IS VO '00:Ag paiunon
. . 1 .
NVWEeMElY . aweN @il 888E 6E81:121UN0YD

HemeH ‘niNjoUoH
00 aung ‘1eag elueleled 'S L061
uopesodJoD oloweNQ UoS|IM




(2 g6 ovg £98° 268 €88’ gog’ L8y’ g LFE 818 08’ fel’ 156" Py 0L6 Leh dHd
0t 9'v8 Ly SET e 528 8 £6 I'e g'lv L'SE 60} /2101 "ddy %
c1SK 2952 viz gglz 0zl P02 ay 6 01 z6rt 2L 98E1 ) 552 gk LB S aum|oA (2101
ShEL i¥9 e 1G5 92 g5 51 Z e 0sE 2z 028 g 19 0E Gg 2l iAd 0880
8511 699 5/ LS5 ) z9 sl 9L LE LLE 81 %€ g 99 82 52 £l Wd S1:50°
6601 119 18 £05 12 i¥ v 8 sg 128 12 gre 8 #9 £ 0z LE e 00:50
ErLL 19 ¥g £95 e or ¥ 8l gl ¥6€ 0l £L8 s 85 0 12 yi Nd §F:70
INd §¥i0 18 m:_mmm ugiossielu| eajusg Joj INOH Head
|10 1 deed - Nd §7°50 O Id 00:60 Woid sisAjeuy Inoy yeed
(B0l Wi (&0l ddy Twbiy  JniyL  [ue Eol ddy Twhiy  Thiyl [ ueg ol ddy by iyl Y9 ei0) ddy JyBie  Jryl  Jued ENITETS
UCDOQﬁmmw PUNOqUUON PUNOgIsapy Uczoncujow
‘PAIg BUBCH BlY BAL( Mied BUBO By ‘PAIE BUBOWN BIY 198115 DaXBlUEY
6'ES 0 Z'g oy 92 'S g0 60 2! 7z |ove vl £l 608 G0 8'9 z'l 62 Sl Z % (101
0 9'6 gg8 LY g5k 91 9L SEY 4 BE 06 Gt FAL PSP LU 84E | % youddy
8/VEL | 692 0 00, - ¥Z@9 SPE | 069 BOL  9HL  €9L  EOE | 209p 98l 8L 0Ltk 02 216 951 968 86} 29t | [EIOL puBlD
649% gese 0 142 6218 62l | 682 95 19 0 AR 6 'l L08L 8% 6¥E 18 BEl 18 a2 et
vELL 819 i} 15 ves  ev 62 (! ii 61 £t EFE @ 77 62 ¢ 6 e2 ey 12 8 Wd S¥'50
911 P9 0 o 15 9% gl Bl 51 l £ 0.8 02 ze 0ge 8 g8 9l 0 5z zl Wd 0850
LIZL 549 0 5/ 15§ €% 8. 9t 51 alL g Z6E 12 6l FE€ S 88 ze 82 gz gl Nd S50
L9 (A 0 18 £05 2 B85 Zl i 8 sZ L0v 0g 12 8¥e 8 ] 07 ) 02 Ll Wd 00:50
LS5¥ 55ve 0 gz ALLE 80l |oOL2 9g L2 £9 v 9851 8t a4 govl 92 90g gt gL 1 Jis 1041
LIbL 159 0 I €95 B 8 8 v 8l Bl 80v i ol B8 L1 0l ! 0E [ I Wd S +0
7801 165 0 5 115 €2 £9 9 Ok il g £9e A1 £l 0EE 8 65 9 e 8l kL INd 081%0
6021 9¥9 0 19 6SS  OF 8¢ £ 9 L Lt 88y 51 bl by L L8 gl vE il te Wd §HF0
6801 195 0 25 8/f  1e 19 6 i 9l 62 LIE L ol vse 9 06 Il bd GE gl INd 00:%0
Zrey sgze 0 66+ 8/6F  BOL | 161 12 82 0s 99’ 605} G £5 g6l 9l 252 2 EEL  9E %) [ejol
901 009 0 69 71§ 62 of z ¥ i ve GOt £l Sl vYeE € g0 ol zZE L ol Wd S+'€0
604 195 0 o gls  Ig e ¥ Ll g1 gl 9s€g vl 51 e § £9 g 9 8 9l Wd 08:60
LBOL 285 0 a4 0% 18 b 6 $ 91 gl 66€ £1 ] /6§ 85 l 9g ¥ bl Wd S0
980l 915 0 a5 spr L1 09 4 gl 0t g 688 g Ll V98 € 9 l 6E ]! Gl Wd 000
POL L lepea wem [nup wer |GGt [sped wew [l [we1 |'Gqr  [seed [wew [mui wer |IGG  |sed WA [m [we1 | swiLimis
punoqises PUNQQUHUON PUNCqQIS8M PUNOGLINOS
PAIG BUBOW BlY AU M4 BUBO BlY ‘PAG BUROI BlY 188l18 8axBLIEY
' payiysun -pallid w.n_:o._mu
L. ON ebeqd
L LOZ/02g/¥ - &leq HElS 1E9| D IBlIBOp
; . 3 .
£0000000 : ©poD alS | vO‘00:Ag psuunon
} BUleN 8|l 888€°6£8:18IUN0Y

RN

lremeH ‘ninjouoy
00 8UNS ‘1edng elueleleq 'S L06)
uopeiodio) ojowe)Q UoS|Im



086" ALy GIg___cog  vva__ ]898 7R VA T Y13 698 ___E6L Q09 [€ee 898 ObG. 799 1dHd _
19 808  gee oyl 918 seg | ¢6E  Leg 99 el Liv &b 1oL ddV %
v82 0zl ze 19 iz g1 22 £6 9€ ovt 55 €L Al £LE 6L 824 9% BWNIOA [EYOL
ooz |92 9 £f L by 9 3 g ¥ &1 0z g 06 of D) D WY $1:80
o8k . |lE 8 §1. 8 D L LL Lt 2 2 2l g €8 62 £9 b WY 00:80
661 9z g v 2 6¢ b 92 6 vE 2 8 ¥ 00} vE st 12 WY-$20
86l £ £l 6t g ge g Ll 1 6e 9l £¢ 0 06 9¢ zv z AY 0E:20
WV 08 L0 & m.r__mmm Uonaaslall] aiuy] 1o INOH yeed
2 , 40 | ¥28d - NV S#80 OF WV 00:90 Wold SISABUY JAOH yeed
[0l W _[E0L 0dy [ [ fiqL (1] [1ejol 0y [Jubld Jmiul — [ye1 _ [[elol ddv [blg MUl [ueq . [(eio) ddv [JBld__ [ Myl THeT | ewj) UEig
" punogisesy - punogyuLoN ) PUNOGISE AN ' punogqyineg
1e8ds IyEny 1861]g a9yBIE 199415 yEnY _188lig eexBWEY
gat 8T VE 99 ¥ gz Ve 2 SHL 6% |vel ¥ 29 g8 L0 |g@ LT Svk €02 &Y |%mEoL
€L L8k 868 €vE vk 26 98BS LT Y0z 616 6EF L% v TYe  8lr 91t | % youddy
b0z |zve 65  ¥9  9El €8 (vwk ¥ v 8ee 0L |sOb g8 82k 94 Sb |48 95 008 6lr 20l |[eOLPUEID
9/8 |8k vz sz 89 iy lule  ve 8  BOL 1S [bLh LB §% 6L Qb |988  Jz a1t Zpb 09  [rel0L
svz | 8F g g 9 e . TR TR - R TR - ] 8l g ¢+ €L 8 €2 L& &1 |WVGhB0
0z |88 ¥ 9 pLo w08 L g 2. 9L | ob  OF ¥} 89 L s ve 2 |Wvosso
6l €€ L 9 g ¢ 8t y 9 € § ev £ gl 02 § 56 g o 8 2 |Wvgheo
e lee 8 8 gt 8 8¢ € Lo o |ve L 2@ s 00k L 62 €5 L |WvO0080
gr. |60y 8L ¥g 9y g |68l bb__ QL 8 oc |v gz 8 9 v |ose 8L ez 691 oy |mwL
612 I 5 g T v g v 9z 6 £y 6 R TR il } ¥e S 1 | WV S0
elg |8 0 g 8k & 8¢ g g b | g 9. € 0 6 vy "9 2 2 |WVOSLO
sih |02 oL v Z y g€ y 0 € 8 Iz 8 6 of 0 €6 g 0¥ L& b |WYSHLO
Ll ie £ Z b 2z 0 TR 08 € it 9 0 89 8 g s 2 WY-00:20
ory  |sz LSt 3 Vg |6 92 ¢ sv 0z |98 g se 0 | 58} b 09 BOL 9 [ejoL
ger |02 g g g g ve g ! WL 62 R or ¢ g5 £ ve 82 € AV 67790
s2h |og z ¥ L L 82 8 0 v vz L L oL 0 £5 ¥ 6 6 | WvoEie0 |
ook |et g 4 £ £ L2 oz o g ol L g ¥ 0 6¢ Z 8 82+ WY §H90
L8 L 2 S L £ St e 0 o2 Ll S 9 g 0 88 2 B 92 | Wy 00°90
oL e fsead lwow [nun jwer |Gy sed wbw jmui fwen UGl |seed [woy |nmu fyer |G feped B nul |yer |ewiues
punogised punoguuoN PUNOGISEM punoginog
l|alg Iyeny losllg seyeleYy @8l Iyeny 188113 9eNEWIRY
payiysun -paiulig mQ:O._mu
1: oN ebed
LLO2/0c/y + @¥eq MelS leg|nileyieapn
+ i .
0000000 : 2poD &S NS INT:AgG pauno)
NVenywey : aWeN 9ji4 168€'068€:181UN0Y

llemeH ‘ninjouoc .
00p @UNS ‘1eali§ eluelaieg 'S LO6L
uopelodio) oyowexQ UOS|IM




586’ 188’ §eL __ org g5, 0ig Sve__ ove 6L | OV6 162 508 _gg6. [0L6: 0SL 646 g6L. | dHd
gyl 15 TYEe ¥l £6F EVE ey 918 R Ve ver 8lg [eoL "ddy %
Lipl 86€ 6S 508 9g ) 89z b 26l 26 zie g€l N gl £ey 05+ gst 56 QWN[OA 1101
556 88 vl Sh 62 7 er Ze T3 W ot 43 g 6LF 05 . 8v I Wd S¥7:50
£58 L0t 0l 09 8 19 ot 62 g £8 gy 9e v 201 9z o e Wid 08150
gae 06 0z - St sz i b 8¢ e 6L 52 08 ¥ il og 8y 9z Wd S1:50
Gve ghl st £s gp €9 ol 2E L 6L Ze gy ¥ 00} 8g oy 9l Wd 00:80
Wd 00:50 Ie suiBeg uoyoesialu] 8aJuUT 10} INOH YB8d
| 30 1 Yesd - Wd S50 O} d 00'S0 Wold SisAleuy JnoH Yeed
[reL il [reol ddy (B [niyl  [ueq felol ddy T Tnayl [y ol 'ddy TwBid oyl TyeT [ejo] 'ddy JwbY  [hiyl 487 owi] peig
puRoses PUNOGULON PUNOTASe A punoquineg
. 19ang lyeny 1981S B8YEWERY 10015 14Ny 198115 eayewey
6'62 Sy ve S0 ¥L | LEE 96 k2 &L V¥ |1Ee g8 4 68 60 |g82 €5 g8 V0L Lt | %m0l
, gL TEL L0y 982 vor 68  §88 2Ll 6€c LIE E£0F LY 98l 62 LS8 L9b | % youddy
€225 |eeel 962 6LL - 0SS Zg | 68Tl 0§ Ok Sk BIZ {ESH 92§98 S9F b |e4pl SLZ 63 828 L2 | [e0lpumiD
/B8t | o6Y 26 85 £02 988 |y gLb  ¥r zek 26 |Sip €01 981 191 Gl 159 gL 0SL 8Bl g6 [ejoL
218 5zf 8 ¥L Gy 68 |9l 6y &b 26 eE Teor e8¢ ) 651 oy 05 8y iz |Wd §¥:50
" o8 get 9z 0Ot 09 /g |zel 9 0 62 2 |90k €2 tF 95 ¥ 611 L 92 9 08 | Nd 0SS0
85 501 gl 02 st sz e sg b 68 iz |20k €2 sz 0% ¥ 661 2 9% 8y 82 | WdSKS0
Ly Jral vl gk - ES S I8 gz OF ) b | S0k 92 2, e ¥ el e 88 9 9l Pid 0050
ZralL | sey 99 /S BLL 98l |sBE 09 2 8y S5 |sse VAR [V -1 - | 157 69 IS €81 89 |[@mIoL
81y ot ] T I |E0t gz cl 8% 02 16 1 9 8 9 I 7T oy 0z | Wd S0
96€ L84 g vy sy |88 w9 gz L L 6 62 9¢ 0 6 Lh ze 28 9l |wdoewo
zay 0L 51 Zh 6 82 |06 ¢ Ot gz 9k |LLL 9t 68 o 8 Lhi 54 2 88 Lk Wd 9410
80y 6 gt Sl e 62 [l ) ¥ v gL |28 St s op 2 git 5t s& €5 St Wd 00:¥0
veoL | vey 8L €9  B9L  SIL |soF gol ¥ sgl 99 |ose 20k Ol 2L 9k LLy 88 8Fk  ISL 8 |rmoL
657 el 8l 2729 e |66 T 98 &I 601 IE 0¢ vy v Bif e 28 S¢ 02 | WdGSreo
ivb 904 6t z o 62 | vl 28 9 or 9l 96 gz 2w W S LEL A S¢ 92 | WdO0eE€o
00% €6 22 o0z s S |20l g 6 e 9} 8 oz e s 0§ 8ht €2 ot w8l Wd §1:€0
8.8 26 T v 62 188 € 5 sz 8} 88 g2 /2 9% T 0Ll 2l v oy 8l Wd 00D
WL TRl Toped Jwew [ [wer [NL  [seea (wew [mun jwer [TRL [sed [wew nul [wer [T |seed [wbw (mur [yer [ewyums |
punodiseq PUNAGULON punogIsap punoquinog
188418 IyBNY je84g aoeEy jeais eny 10045 saYeUEY 4
- PoOMIYSUN -PEJUlg SdNoJE),
[ ON obed
L LOZ/0e/v - 8keQ HelS e8| IaIEDAA
N . 1 .
$0000000 : 8p0oD 9IS - INS‘WZAg peiuno)
) ] .
Ndenywey : sweN 8|l 1 69E 068€:191UN0Y

llemeH ‘niNjouoH
00 @UNg ‘198lig eluelelegd 'S LOBL
uonetodio) ojowelO UOS|IM




IE] 006" &6l €09 [eoE (65 Og___oog _[ohE T A ) 569 506 0SL _[dnd
Lel 8¥s S §vE 95 96 §1 &£ Sis _ 9vg 969 @5 | [EIoL GV %
068 ozl ol 69 ' |99l /5 gs 9L |eee g szL___ 80z | 092 ¥ 18l &L |swnppimoL
b6l 5, z T o TR~ 29 T el v [es oL W F v 6180
g9ce Ge g 4 <] LE Sl 13 k4 =2] 0 YE LS ¥ FAS 0S 14 WY 00:80
esz % y 0 8 gy al 8 ¢ oot 2 2 95 |eL gz 05 S WY Svi20
51z ® .z g oy TR TR 16 2 ve 95 |es pi 9% 2 WY OE:20
WY Q8.0 1B wc_mmm uonRoasislw aJlug Jof INDH Yeéd
. : L 10 | %28 - Y Sb'80 01 WY 00'90 W01 SISARUY nok Yead
(oL [0l ddy [T [ niuL | ye1 (1=l ddy [WEd [yl e [[EI0L 00y [WPE _ [mul (W81 [l ddy (Wbl [l [Wel _|ewl el
puncqisey PuUnoguyuUoN punogises punogyineg
l1e841g Ussnd 19815 BayBEWEY Jalig uaanp 1004 sayeley
es. LT §1  ve e |e8k 60 95 &0l &L |69 & L g3 g0 |68 L L. EBL 6L |%[EOL
9L 16 S8Y IV s g6 L9 56 8 8z g€ 29 66 99z €9 g9 |%uyoddy
szz  |ove 08 s6 SOk 28 |0 1@ Sgb  vee Ov |28 99 €  ME v |eve S¢S0y 2 | [EoLpue
ze8  |osk 6k sk se g |08k s 29 g0 03 [¥62 6L 6  00b _99b |gge 6 99 09k koL
AT 9 T 6 e |99 ¢oe e 8 |99 s v & 08 |03 € 8 & ¥ AV
602 |6 v v 0z 6 | s e 8 v % L v ¥ e | b g2 8 S - AY0S80
z0z | o€ e . @ 8 o o v & v |e9 L vy OS¢ 7  AVSLS0
we | s ¢ v 8 |z= o st B v |6 s ot I8 e bk 08 7 Y0058
e Ivhh 4 6 25 9 loy 9 vy BB gL |ese Bz O ygL_ w6k |s92 vl 6. 0% 8 |mol
TR s v 0z 8 |5 z % s ¢ |60 6 ¢ e 95 |8 v 6 05§ |WVG7LO
szz |9 - T TR £ z 9 6 s | € 2z t€ 55 |8 L ¥ S8 T WVOELO
g0z |61 s z 8 v |g 6 s s oz |5 2L & g vs |69 9 02 S 8  WVSKO
uL ez e L oun L | z o 1 ot e y & 0z 62 |9 g 8 68 B | WY00LO
osv |0z v2 6 82 6 |8 oL 6. 4 |z 8L v v zoL |¥8 2 __ 05 _ S8 . _ |®@ol
TP s 1 68 ¢ |® R - N Fe s & o0z £ |if 0ot T 82 & | WV
ozk |12 s z 8 S |8 L8 9 & | o L & e | Lo .z i |WvO0E
o | s s 5 I |z g ¢ L€ |68 s o u e e o L o 7 |Wvskeo
5 51 R N S | e oz 1 o | 2 0o v e log .t & __st__1  |wvooeo
oL oL feped lwew mus |wev |Gt seed |wow |nwy [wer |TGe  [sped [wBw L jwen |UGS  [seed [wBM L |wer ewnums
puncaises PUNGALHON PUNCOISBM, PUNOGINOG
leellg usand 198115 eoyEWEy 12elis usenp 198113 DaxBIEY
payIysun -paluld sdnoigy :
| . ON ebed
L 102/0¢/¥ - 8ke( VEIS Jea|n:layleap
. [ .
¢0000000 : epod olg 0g9'vd:Ag pajunon
WVenpuey : sweN ef 9.9G'£L9G 18IIN0D

IlremeH ‘njnjoucH
\ 00 8UNS 108NS BluBleleg 'S L06
 uonetodion ojoweqO UOS|IM




e 26 659" e 88 916 £I9 o28 05 486 529 OEB" 998" 08’ 605" EEE’ 08Z" dRd
&2l €19 e §'Ee 515 & ve oat 1’65 z1e yET] 2’8 rejol ddy %
1884 ost gg 9L 91t 88 gLl set 6E oLy 0L 09} ove el 68 €k 5l BWIN|OA [210L
BET a0} L1 29 €€ B89 4 EE gl 901 t [ 09 6% a9 6E 4 Ad 0E:S0
9ot 2zl 1t z8 62 80 62 Ig g LLL ¥ 9g ¥ oy 8 ge § d §:60
{pE Lt th 89 Ie 6 v St g €0l L 8¢ £9 66 g Le g- Wd 00360
EEE 60L. [+4 9 £a 68 02 a5 £l g6 I Eer g 68 3] yra € Wd St+0
el SEP01E .m_.___mwm uonassIsiu] 24Ul 10} INOH Head
L JO | ¥ead - Wd 08:G0 O Nd 00ie0 Woi4 m_m>_.mc< INOH Yead
(Ewl . [eel ddy Twbiy  Tnig), — Tyed oL ddy [WhlH ~ [nyr (Y87 ol ddy [HBY  [niyp 38l Bl ddy [yfly  [nigl [ ye] W] eig
punoqises punoqyuoN PUNOQISa AL punoquINes
1984} usanyd 198S soNeLRY WIS Usenp 188)1S SoyEWEYy
8'08 g I 1 VAR X [0 9. seL 1z |96z ¥L &0 60 €9k |8l 80 62 L0 T |%M@oL
26 VL ges 62 g LIE €98 6 & € 6'98. 265 €5 98L 849 ¥8 |%yoiddy
9o8e  |0BLL 9L 28l 699 €L | +EB 8z e6g 025 €8 grhL 9§ vE ger  LE9 1609 P gLl EMW IS fejo L PUBIE)
60g1 gLy zr o g2 2 l19e gl €6 g2l 9% e 12 6 L ¥BL ez g v 8k /i [eoL
e8l o0} al ot 19 61 o 0 0 0 0 0 0 0 0 0 ) 9 It S5 5 Wd 5F50
28 Ll g1 1 29 g eL g Fer £8 €l s i ¥ 2r 09 €9 ¥ 9l 6 1% Wd 08:50
58¢ 82t 9 1 z8 62 26 ¥ 62 s g PhE £ ¥ 9e L 15 ¥ 8 £ g Wd SHS0
69€ 0zl z vt 89 e |98 t o Gt g okt L b 66 €9 e ¥ S \E £ Wd 0050
sigr | sop N g LlE 66 geg L 06 66 08 Zhy ¥e 6 T kA gL 82 AT (oL
F9E G2l ol 22 79 g 06 I 02 95 gl SO+ 6 i e k23 P g B (2 £ Wd S0
508 20t 8 1 29 02 £8 z 02 ig ok 68 5 g 2 Fig Ie 1 g 2 ¥ Wd 0E:0
81 16 6 g ih 9e 22 ! 62 6E 9 00+ ¥ b €6 29 o 1 ok 2 v Wd §Ht0
82¢ 13 L ok g 0z gl € 12 £5 i 8Lt 9 v v 89 IS s ¥ €E 6 Wd 000
AN £g 8e 6L 29 L8 8 oLl esk  IZ 068 1 g1 0L gi2 |eoz Z a4 grl vk 0L
80E vl & g e 8l P8 F 0g oy g 8l g z 9y €9 113 0 9 8c £ ¥id 570
£0€ vl Gl 9 iy Al 8. Z v Vi g 86 g 9 e L5 €5 0 ot Py b Wd 0E€0
g2t €8 ) g 6 z 98 R 12 8 8 €01 z S b 25 o b ol Ze g Pid S1ED
£oE 18 9 6} ar ot 28 1 88 EF 6 gl i £ 82 iy 49 L 8| Ly L Id 00:ED
0L oL Jeped jwew [nuy wer (57 |swed jwem [aur yer (IS |sped |wBw muL | yel Mo |sped [wBi |l [ye1 |ewnwes
Uczon”_mmw PLUROGUUON PUNOQISOAN puncquineg
Jeang uasnyD 199115 99NBIIEY 19915 useny 1e0iig aavewey
PSNIYsUR -Pallid sdnosD
\ L: ON ebed
L 1L02/0g/¥ - °ieQq MelS 1ea|Dayleap
¥ 3 N
20000000 : 8poY S 0g'vd:Ag paiuno)
[ ] .
. BUIEN 9|4 9/9G //95.18lUuno)

NdenDWeEM

llemeH ‘njnjoucH
00F 9UNg ‘198l BlUBlaISg 'S LO6L
uonelodio) ojowexQ UosiIm




028 i6 000’ 0g6’ £95’ 000’ 099" Ten’ 258 200" 808" 006" 000’ Vil 3Ad
0 7’66 90 . 99 v'ES 0 L'2e 0 €49 [e10) "dey %
orLg 0191 0 LO9} 5 0 5402 LEL 8E6L D 55 8l g iE 8lWIN[oA [B30)
806 207 i) So¥ z 0 g9y o Sy 0 ) g ] 0l NV 0080
8v8 198 0 598 z 0 89 0 gey 0 £t b 0 8 WY Spi20
910} 95¢ 0 gBe ! ) £09 1) 295 0 il g 0 Z N 0820
596 6EY 0 sep ¥ 0 619 T4 £6% 0 0l 4 0 9 WV S1:20
WY G140 18 mc_mmm uoiaesIou] aJiu3g J0f JINOH Meed
L 49 1 Yedd - WY SP'80 O} INY 0090 WoJ4 SISAleUY InoH yeed
(B0l Wi [elof ddy [ wbiy gL REA] EIoLddy Tl ddy By [nyL (4ol e1ol ddy Tl [yl EN I
punoqisel PUNGAULON PUNOGISO M PUNOqUInesg
"PAG BUBCI BlY 'PAIE BUBOW BlY 188115 usenp)
8'v 7'l 0 e z0 0 849 0 v'E g'8f 0 Ze gL . g0 0 3 % Jei0 L
1'e ] 5'96 #0 0 g9 9'g6 0 4:14 9'9l 0 . l'se % Yoiday
$196 520 Zel 0 vy 6l 0 £E6Y 0 2ze Loy 0 808 671 k- 0 )8 [el01 puelg)
19EE 6251 L 0 BivL B 0 1834 0 051 851 0 ggl o 2o 09 [B10),
997 508 b 0 156 T 0 B89E 0 [ 5e8 0 (% ] 6 0 oz WY §¥180
0l8 8.8 L 0 e 0 0 S0% 0 62 99¢ 0 L2 3 9 ] gl WY 0880
L¥8 zie il 0 18¢ 4 0 65 0 8¢ HOp 0 9 8l ] 0 b WY G180
8¢5 7ip .9 0 aov z 0 5gY 0 ov Shp 0 62 vi g 0 ol WY 00180
18/€ FA%e]! g5 ) g95L 6 0 ££02 0 911 116k 0 gLt 99 g 0 g€ (B30l
263 889¢ iz 0 GoE FJ ) 8oy 0 i) 8ev 0 98 e I 0 8 WY S#20
¥E04 507 6 0 56¢ b 0 £09 0 I 295 0 92 6 S 0 zZl WV 0€:20
766 ab 6 0 gEy 14 9 615 0 9 £6¥ 0 LT Ll ¥ 0 9 WY §140
o8 168 9l 0 £L8 z 0 eby 0 51 ey 0 2 L} 2 0 8 NV 00:20
YBET PiLL e 0 1401 } ] €1z} 0 gg 5L 0 LS GE 6 0 gl [Biel
) 06 A 0 §68 0 0 80t 0 Bl 6BE ) 51 8 3 0 v WY 5790
599 528 P 0 L0€E ! 0 ige 0 9l LIE 0 gl L Z 0 14 NV 08:90
L0G ore 14 0 FA L 0 0 £ve 0 8 1o 0 gl £h 2 0 o WY $4:80
6y £6l g 0 061 0 0 o 0 gl [ 0 Ll L g 0 g WY 00:90
(B0 Wi [(elo] ‘ddy [sped  TWBiH [ MGl | WeT [elo) "ddy | [ejo] ‘ddy [sped [P [Nyl [1eT [ei0] ddy [speq  [WyBly [l [Heq eW[] WEIS
. punogises un onﬂt oN i PUNOTISEM puUnNoqUINGS
PAIG BUBOW BlY . PAIG BUBOW By 19815 usenp
paYiLsun ~peiLlid sdnog
1: ON ebed
L102/0c/v - ofeq HelS 1es|Doylea
. ) i .
90000000 : ®poY °US 4S'ry:Ag pejunod
. 1 . é . -
AvenDely . sweN ofid $49G ¢/9G8unog

00¥ 8Ung ‘jeang elueiaiag 'S L061

IleMeH ‘NNJOUCH

uojjelodiod ojowe)O UoS|IM




gee’ v986’ 000" 296" 264 000" CIE 558 g18 000" 986" 05" 000" ElE JHd
0 1’68 60 gl Z'88 0 66l 0 ] felol ddy %
£5Ep 8.1 0 6512 61 0 69l A 089} 0 92 ) 0 05t SWNA [EICL
1801 v ) ¥¥g ¥ 0 gl ¥ gip 0 19 6 0 8 Wd GPp0
9201 ] 0 ors 5 0 gey §5 - 89e 0 5 zl 0 Sk INd 0E:+0
veLE 595 0 195 t 0 805 9 vy 0 19 ot 0 IS Wd §1:%0
ZL0L 6lg 0 vig g 0 oFp or 0or - 0 iy g 0 zp Wd 0070
Wd 00:¥0 Je suifieg uonoes.iojuf aJua fo} INGH Bad
L 4O | 3B8d - Nd 'S0 O} INd 00'80 WolS SisAeuy Jnol yeed
[ [eloL [elol ddy [k gL (59 el “ddy Tejol ddy by [yl [¥e] (IO}, "ddy | 1UBiy Nl [¥e7 sl JElg
punogisey pUNOGUHON punogisapy punogqutnos
'PAIY BUBO BlY 'BAlQ BUEON BlY 18815 usenp
545 50 0 §'08 50 0 80 0 g ©o8'sg 0 zL 81 60 0 gt % el
g 0 €46 60 0 AN g8 0 g'ge A 0 129 % Uolddy
£6921 1859 0gh 0 Zlve 69 0 8819 0 £E9 ggsy 0 4% 9ez 0kt 0 895 [Bo ) puelD
S92 £622 95 0 QEZZ €I 0 vEgL 0 PEE govk 0 268 ) 0 208 oL
180F 819 Frg 0. €65 5 0 I8 0 15 92¢ 0 08 35 8 0 S Wd Sv'S0
SOk 169 tl 0 £es b 0 188 0 59 818 0 6 28 ol 0 L9 iNd 08'50
121 065 L 0 6.5 b 0 Loy 0 L9 PEE 0 0L vl ! 0 24 Wd 9150
ZE0! ors £l 0 528 z 0 80F ) a 198 0 £8 0z 9 0 5 Wd 00:50
Pogp 5088 IE 0 65lz 61 9 6¥81 0 612 0E9L - 0 908 08 9g 0 061 EoL
g01T £5% g 0 Iz b ) ZLY 0 vs 81y 0 18 0z 6 0 Fe] Wd S#¥0
501 458 il 0 07S 9 0 £zY 0 5g 89€ 0 22 il zi 0 g9 Wd 08'+0
ZG1L EAL ¢ 0 185 14 0 805 0 9 2 0 2L ¥ 0} 0 IS Wd $3:%0
2501 128 g 0 P15 5 0 9y 0 9¥ 00¥ 0 6L 26 g 0 ar Wd 00:%0
poor £802 £g 0 £202 .2 0 5044 0 08l gesL .0 9.2 19 g8e 0 141 [e30L
9001 8EG 6 0 625 v 0 Zov 0 ] gre . 0 99 oF 2z 0 6 WNd 5780
g0l 9€g g 0 £8g 8 0 G 0 op £L8 0 £9 8 z 0 8y Wd 0€°€0
0FoL 625 8 0 515 9. 0 LEb 0 o L6e 0 08 e ok 0 L8 Wd GLE0
000} 08 Ll 0 0o 6 ) £S5 0 ot £ 0 9 9l ¥l 0 {8 Wd 000
[Teiol 0l el ddy [spéd [y [ niyl |48 (B0l ddy | feol 'ddy [spad [ Wb Thigl {1187 [e30] ddy [8pdd Bl [ hdul [ ue el} pElg
punaqisey ggwtoz PUNOGISOM puNoOUINcs !
‘PAIG BUEBCIY BlY . ‘PAIG BUBOA BlY - 1gedlg cmm:.O )
REYIYsUN -peillid mazohw )
L1 ON ebed ,
LLOZ/0S/y - 8k UelS e8| 10Uleo
» i - - F
90000000 - 8poYd 8Us 4S'ry:Ag paunon
sweN ojid /962295 ejunoy

Ndenoey :

00¥ SUNS ‘lesAg elueleleq 'S L061

lemeH ‘njNjoUoH

uojielodio) ojowe)Q Uos|IM




APPENDIX B

LEVEL OF SERVICE DEFINITIONS




LEVEL OF SERVICE DEFINITIONS
LEVEL-OF-SERVICE CRITERIA FOR UNSIGNALIZED INTERSECTIONS

Level of Service (LOS) criteria are given in Table 1. As used here, control delay is
defined as the total elapsed time from the time a vehicle stops at the end of the queue to
the time required for the vehicle to travel from the last-in-queue position to the first-in-
queue position, including deceleration of vehicles from free-flow speed to the speed of
vehicles in the queue.

‘The average total delay for any particular minor movement is a function of the service
Tate or capacity of the approach and the degree of saturation. If the degree of saturation is
greater than about 0.9, average control delay is significantly affected by the length of the
analysis period.

Table 1: Level-of-Service Criteria for
Unsignalized Intersections

Level of Service Average Control Delay
(Sec/Veh)

=10.0

>10.0 and =15.0
>15.0 and =25.0
>25.0 and =35.0
>35.0 and =50.0
>50.0

TEHCOOWE >

“Highway Capacity Manual,” Transportation Research Board, 2000.



LEVEL OF SERVICE DEFINITIONS
LEVEL-OF-SERVICE CRITERIA FOR SIGNALIZED INTERSECTIONS

Level of Service (ILOS) for signalized intersections is defined in terms of delay, which is
a measure of driver discomfort, frustration, fuel consumption, and increased travel time.
Specifically, level-of-service (LOS) criteria are stated in terms of the average control
delay per vehicle, typically a 15-min analysis period. The criteria are given in the
following table.

Table 1: Level-of-Service Criteria for
Signalized Intersections

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

<10.0
>10.0 and =20.0
>20.0 and <35.0
>35.0 and =55.0
>55.0 and <80.0
>80.0

Moo m >

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

Level of Service A describes operations with low control delay, up to 10 sec per vehicle.
This level of service occurs when progression is extremely favorable and most vehicles -
arrive during the green phase. Many vehicles do not stop at all. Short cycle lengths may
tend to contribute to low delay values.-

Level of Service B describes operations with control delay greater than 10 and up to 20
sec per vehicle. This level generally occurs with good progression, short cycle lengths,
or both. More vehicles stop than with LOS A, causing higher levels of delay.

Level of Service C describes operations with control delay greater than 20 and up to 35
sec per vehicle. These higher delays may result from only fair progression, longer cycle
“lengths, or both. Individual cycle failures may begin to appear at this level. Cycle failure
occurs when a given green phase does not serve queued vehicles and overflows occur.

The number of vehicles stopping is significant at this level, though many still pass
through the intersection without stopping.

Level of Service D describes operations with control delay greater than 35 and up to 55
sec per vehicle. At level of service D, the influence of congestion becomes more
noticeable. Longer delays may result from some combination of unfavorable
progression, long cycle Iengths, or high v/c ratios. Many vehicles stop, and the
proportion of vehicles not stopping declines. Individual cycle failures are noticeable.

“Highway Capacit_y_ Manual,” Transportation Research Board, 2000.



Level of Service E describes operation with control delay greater than 55 and up to 80
sec per vehicle. These high delay values generally indicate poor progression, long cycle
lengths, and high v/c ratios. Individual cycle failures are frequent.

Level of Service F describes operations with control delay in excess of 80 sec per
vehicle. This level, considered to be unacceptable to most drivers, often occurs with
oversaturation, that is, when arrival flow rates exceed the capacity lane groups. It may
also occur at high v/c ratios with many individual cycle failures. Poor progression and
long cycle lengths may also contribute significantly to high delay levels.

“Highway Capacity Manual,” Transportation Research Board, 2000.



APPENDIX C

CAPACITY ANALYSIS CALCULATIONS
EXISTING PEAK HOUR TRAFFIC ANALYSIS




HCM Signalized Intersection Capacity Analysis Am Existing
42: Ward St & Queen St 9/17/2012

]deal Flow {vphpl) 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900 1900 1900

iEffective Green, g (s) 241 241 241 221 10.3 476 103 478

Clearance Time

(8)

Lane Grp'Cap {vph) 312 424 452 389 203 1851 203 1819

tv!s Ratio Perm

Incremental Delay, d2 24 00 17 00 10 03 . 15

Level of Service C C C C D B D B

Approach LOS ' ‘ - C C

_HM vge Control Delay 19.5 HCM Level of Service B

jActuated Cycle Length (s) 90.0 Surn of lost time (s) 8.0
1

Synchro 8 Report
Paged



HCM Signalized Intersection Capacity Analysis | Pm Existing
104: Ward St & Queen St 9117/2012

RN

~Lane Configurations 4 d 4 f % A X A

[deal Fiow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Effective Green, g (s) 361 361 3.1 341 104 355 104 355
(s)
i) )

Lane Grp Cap (vph) 501 635 561 600 205 1378 205 1373

i

vis Ratio Perm 036 003 021 0.02

Clearance Time

 Incremental Delay, d2 19.8 0.1 0.9 0.0 . 22 1.2 2.4

Level of Service D B C B D C : D C

Approach LOS o D RS

HCM Average Control Delay 27.6 HCM Level of Service C

Actuated Cycle Length (s} B 90.0 Sum of lost time (s) 80

Synchro 8 Report
Page 4



HCM Signalized Intersection Capacity Analysis Am Existing
41: Ward St & Halekauwila 91712012

1900 1900 1900 1900 1900 1900

Permitted Phases 2 6 ) _ 4

Effective Green

Clqgrance Time {s) 50

Lane Grp Cap {vph) 356 2398 646 2282 345

/s Ratio Perm 0.08 ' 0.02 o 0.09

HCM Average Control Delay 8.1 HCM Level of Service A

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0
on i
Analysis Period (min) : 15

Synchro 8 Report
Page 3



HCM Signalized Intersection Capacity Analysis Pm Existing
103: Ward St & Halekauwila 91712012

Lane Conf urataons

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

Lane Util. Factor

Flpb, pedibikes
Flt Protected

Flt Permitted

Vehicle Extension (s) 30 30 30 30 3.0
p.Gap
v!s Ratio Prot 0.19 c0.26

vic Ratio 011 032 0.05 042 : " 0.76

53.4% ICU Level of Service

¢ . Crlt!ca[ Lane Group

Synchro 8 Report
Page 3



HCM Signalized Intersection Capacity Analysis Am Existing
40: Ward St & Auahi 9/17/2012

1900 1900

1.00 1.00  1.00 100 095 1.00 095

Peak-hour factor, PHF 092 092 0% 0% 09 09 09 092 09 092 09 08

L

Level of Service c C c A y A A

Approach LOS C C

HCM Average Conirol Delay 10.7 HCM Level of Service B

Analysis Period (min) 15

Synchro 8 Report
Page 2



HCM Signalized Intersection Capacity Analysis Pm Existing
101: Ward St & Auabhi : 91712012

Ideal Flow (vphpl} 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

(RS,

HCM Level of elce

Actuated C'ycle Le-hgth ‘(s) : 80.0
Interst
nalysis Peri

Sum of lost time (s) 10.0

od (min)

Synchro 8 Report
Page 2



HCM Signalized Intersection Capacity Analysis Am Existing
39: Ala Moana & Ward St 9M7/2012

:sldeal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor

Flt Permitted

Peak-hour factor, PHF

RTOR Reduction (vph) 0 0 0 0 0 34 0 0 3 0 189 0

Turn Type

Effective Green, g (s) 321 834 103 616 616 137 127 206 206

Clearance Time (s)

Actuated Cycle Length (s) 140.0 Sumof lost ime (s} 12.0

Analysis Period {min)

Synchro 8 Report
Page 1



‘HCM Signalized Intersection Capacity Analysis Pm Existing
99: Ala Moana & Ward St 9/17/2012

A ey ¢ ANt A2 M) S

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

Fit Protected 095 1.00 085 1.00 100 1.00 100 095

Fit Permitied 095 1.00 095 100 1.00 1.00 100 095 100
Peak-hour factor, PHF
B ¢

RTOR Reduction {vph) 0 0 0 0 0 34 0 0 49 Q0 196 0

Turn Type Prot NA Prot MA  Perm  Split NA Perm  Split NA

Permitted Phases . 6 3

_ Effective Green, g (s) N3 793 7.1 55.1 551 125 1456 281 291

Clearance Time (s)

Lane Grp Cap {vph) 3% 2879 90 2001 623 35 130 368 643

Actuated Cycle Length (s) 140.0 Sum of lost time (s}

Analysis Period (min) 15

Synchro 8 Report
Page 1



HCM Unsignalized Intersection Capacity Analysis AM Exst Queen
56: Kamakee & Queen 917/2012

Synchro 8 Report
Page 1



HCM Unsignalized Intersection Capacity Analysis PM Exst Queen
118: Kamakee & Queen ' _ 9/17/2012

Lane Configurations

Volume (vph

Hourly flow rate (vph) 126 300 63 267 174 1 42 20 123 16 141 42

Volume Total (vph) 126 300 63 267 185 143 223 87 113

 Departure Headway () 76 71 32 76 710 78 71 719 715

Capacity (veh/h) 452 483 1121 455 493 453 488 429 449

Approach Delay (s) 15.4 16.3 138 1.5

' HCM Level of Service ) B

i [ SRS \\Q
Analysis Period {min

15

Synchro 8 Report
Page 1



HCM Signalized Intersection Capacity Analysis Am Existing
55. Kamakee & Auahi 9/17/2012

AR R

Lane Configurations

Ideal Flow (vphpl} 1900 1900 1900 1800 1800 1900 1900 1900 1900 1900 1900 1900

| jRTOR Reduction (vph) 0 27 0 0 46 0 0 14 0 0 0 89

Tum Type Prot NA Prot NA Perm NA Perm NA  Perm

Effective Green, g {s) 11 108 09 106 188 188 188 188 1838
(s)

LeneGipCap(wph) 43 796 3B 771 450 1420 518 770 654

Clearance Time

E\h’s Ratio Perm 0.03

Incremental Delay, d2 05 0.1 65 0.1 01 00 01 02 0

!_evel of Service C B C B A A A A A

)Approach LOS

HCM Average Co ay T 119 HCM Level of Service ‘ B

iActuated Cycle Length (s) 455 Sum of lost time (s) : 15.0

Synchro 8 Report
Page 6



HCM Signalized Intersection Capacity Analysis Pm Existing
117: Auahi & Kamakee 01712012

O TR 2N U B S

|deal Flow (vphpl)

Flt Protected 0.95 1.00 095 100 095 100 095 100 100

Flt Permitted

Peak-hour factor, PHF 092 092 092 082 092 092 092 092 092 092 092 092

RTOR Reduction {vph) 0 29 0 0 10 0 0 34 0 0 0 117

'i'urn Typé'

Permitted Phases 2 6 6

Effective Green, g (s) 79 249 12 182 16.1 16.1 161 161 16.1:

Clearance Time (s)

Lane Grp Cap (vph) 244 1489 37 1049 D5 959 3 54 A6

vis Ratio Perm

Uniform Delay, d1 23.2 9.9 217 143 16.2 155 16.2 166 152

qr
Incremental Delay, d2

7.9 0.1

05 01

Approach LOS B B B B

Actuated Cycle Length (s) 57.2 Sum of lost fime (s) : 15.0

Synchro 8 Report
"Page 6



HCM Signalized Intersection Capacity Analysis Am Existing
54: Kamakee & Ala Moana 9117/2012

A ey ¢ AN 2]/

ratlons % Mb % M 4 r 4

} Al 4 Pt RN
La

ne Configu

|deat Flow {vphpi) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor

ﬁeak-hour factor, PHF 090 090 05 08 090 09 09 09 09 09 090 0.9(5

RTOR Reduction (vph) 0 5 0 0 1 0 0 0 13 0 0 124

Permitted Phases 4 4 4 4

Effective Green, g (s) 1.2 1021 35 944 254 254 254 25.45

Clearance Time (s}

vfs Ratio Perm c0.11 0.00 0.05 0.02

Uniform Delay, d1 61.6 8.2 668 123 528 470 495 4717

Incremental Delay, d2

Approach LOS B

CM Average Control Delay 15.6 HCM Level of Service B

Actuated Cycle Length {s) 140.0 Sum of lost time (s) 9.0
Infersect pac
Analysis Pericd {min) 15

Synchro 8 Report
Page 5



HCM Signalized Intersection Capacity Analysis Pm Existing
116. Kamakee & Ala Moana 9/17/2012

N Y

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

Flt Protected 095 1.00 095 1.00 097 1.00 098 1.00

Fit Permitted

Peak-hour factor, PHF 090 090 090 090 090 090 090 090 090 090 090 090

)
RTOR Reduction {(vph)

NA Perm Perm NA Perrﬁ

fﬂrn Type T Prot NA Prof NA

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 6.0

Synchro 8 Report
Page 5



HCM Signalized Intersection Capacity Analysis
61: Ala Moana & Queen AM EXST 9117/2012

A L N S

)

Lane Configurations b I T N i

Ideal Flow {vphpl)

Lane Util. Factor .00 091 0.9 097 1.00

Fit Protected 095 100 1.00 095  1.00

Fit Permitted

- Peak-hour Factor, PHF
Ad). Flo

RTOR Reduction (vph) o 0 3 o0 o 17

Turn Type

Effective Green, g (s)

Clearance Time (s) 5.0 6.0 8.0 5.0 5.0

“Lane Grp Cap (voh) 46 4115 3837 508 234

Uniform Delay, d1
P
Incremental Delay, d2

Approach LOS A A D

HCM Average Control Delay HCM Level of Service A

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0

AM Peak 7:00 am 9/14/2012 Baseline ' Synchro 8 Report



HCM Signalized Intersection Capacity Analysis
14: Ala Moana & Queen PM EXST 9/17/2012

AL AN Y

RTOR Reduction (voh) 0 0 9 0 0 34

Turn Type . Prot” 'NA NA ' NA P'erm'

Effective Green, g (s)

Clearance Time (5) . 0 60 50 50

Lane Grp Cap (vph) 87 4112 3686 510 235

Uniform Delay, d1

Incremental Delay, d2

Approach LOS A A D

HCM Level of Service

Sum of lost time (s)

AM Peak 7:00 am 9/14/2012 Baseline 4 Synchro 8 Report



APPENDIX D

CAPACITY ANALYSIS CALCULATIONS
PROJECTED YEAR 2016 PEAK HOUR TRAFFIC
ANALYSIS WITHOUT PROJECT




HCM Signalized Intersection Capacity Analysis | . Am No Project
16: Ward St & Queen St 9/17/2012

}deal Flow {vphpl) 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

 Lane Grp Cap (vph) 303 429 452 304 205 1833 205 1804

HCM Average Control Delay 20.2 HCM Level of Service C

Actuated Cycle Length (s)
1

Sum of lost time (s)

Synchro 8 Report
Page 4



HCM Signalized Intersection Capacity Analysis Pm No Project
75: Ward St & Queen St 9/17/2012

1600 1900

IE’eak-hour factor, PHF 090 090 080 08 09 09 090 069 09 080 090 090

Effective Green, g (s} 3.0 360 360 340 460 367 460 387

Sum of lost time (s)

Synchro 8 Report
Page 4



HCM Signalized Intersection Capacity Analysis Am No Project
15: Ward St & Halekauwila T 91712012

Tt b Y N )Y & A

'an‘e Confi urations ' % .\ M ‘ N “ _ .‘ &
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor

flt Protected

iflt Permitted

Turn Typé . Perm NA Pefm NA Perm NA

 Permitted Phases 2 6 4

Effective Green, g () 542 542 542 542 158

Clearance Time (5) 50 50 5.0 50 5.0

* Lane Grp Cap {vph) 326 2398 T 623 2200 345

vis Ratio Perm 0.00 0.02 0.09

.Uniform Delay, d1 46 48 4.3 5.8 28.3

g :
Incremental Delay, ¢2 0.8 0.2 0.1 0.6 1.0

Level of Service A A ) A A C

£PP
Approach LOS A A c A

HCM Average Control Delay

Synchro 8 Report
Page 3



HCM Signalized Intersection Capacity Analysis Pm No Project
74. Ward St & Halekauwila 91712012

bRl Y Y Y e A

Lane Configurations 5 M ] - >

Ideal Flow (vphpi) 1900 190 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

_E_.ane Util. Factor

' 7
Flt Protected 095 1.00 095 - 1.00 0.96

Peék-hour facto‘r” PHF

RTOR Reduction {vph) 0 1 0 0 14
ajb]

kevel of Service A A A A C
A D
Approach LOS A A c A

Actuated Cycle Length (s) . 80.0 Sum of lost time (s) 10.0

Synchro 8 Report
Page 3



Am No Project

HCM Signalized Intersection Capacity Analysis
9/17/2012

14: Ward St & Auahi
A ey ¢ At A2 M A

1900

HCM Level of Service

Sum of lost time {s)

Analysis Pericd (min) 15

Synchro 8 Report
Page 2



HCM Signalized Intersection Capacity Analysis Pm No Project
73: Ward St & Auahi 917/2012

Ay ¢ AN 2N S

Lane Configurations T m ol - X b A b "I‘ LT S
'Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900 1900 1200

Fit Protected 098 100 08 100 095 1.0 095 1.00

Flt Permitted 058 100 0684 1.00 050 1.00 046  1.00

Permitted Phases

Effective Green, g (s) 179 179 179 179 521 521 521 521

Lane Grp Cap (voh) 458 354 265 369 612 2210 563 2252

v/s Ratio Perm

Incremental Delay, d2 06 0.0 1.0 29 0.2 0.2 - 2.7 0.2

Level of Service C C C C A A A A

HCM Average Control Delay 13.8 HCM Level of Service

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0

Synchro 8 Report
Page 2



HCM Signalized Intersection Capacity Analysis Am No Project
13: Ala Moana & Ward St 91712012

oy ¢ A8t 2 M4

Lane Configurations W M0 N $pp I' 44 ol N ] .

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1960 1900 1900 1900 1900 1900 1900

Lane Util. Factor

FIt Permitted 095 1.00 095 100 1.00 1.00 100 095 1.00

Peak-hour fabtor PHF

RTOR Reduction (vph) 0 0 0 0 0 33 0 0 10 0 189 0

1D
Turn Type

-Effective Green, g (s) 3.7 823 106 612 612 144 134 207 207

Clearance Time (s)

eGrpCap (vph) 401 2987 134 2023 602 33 152 262 471

yls Ratio Perm

Uniform Delay, d1

Level of Service D B E C C E E E D

Approach LOS C C E B D

HCM Level of Service

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0

;ﬂ\nalysis Period (min)

* Synchro 8 Report
Page 1



HCM Signalized Intersection Capacity Analysis Pm No Project
72. Ala Moana & Ward St 9/17/2012

[deal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Fit Protected 095 1 .0.0 095 100 1.00 100 100 095 1.00

Fit Permitted 095 100 085 1.00 1.00 100 100 09 100

Permitted Phases

Effective Green, g (s) 275 789 7.2 591 591 126 116 293 293

Clearance Time (s)

Lane Grp Cap (vph) 348 2865 91 2147 668 317 151 370 648

v/s Ratio Perm

Incremental Delay, d2 24.3 4.5 22 148 0.5 09 0.1 6.0 0.1

Level of Service E C D D C E E E D

HCM Average Control Delay 42.7 HCM Level of Service D

i/-\ctuated Cycle Length (s) 140.0 Sum of fost time (s) 115

Synchro 8 Report
Page 1



HCM Signalized Intersection Capacity Analysis Am No Project
21: Kamakee & Queen 91712012

1900 1900 1900

Turn Type Perm NA  Perm  Prot NA Perm NA Perm NA

Level of Service C c C C B B B

Approach LOS C C B

HCM tevel of Service

;'\ctuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0
1
~ Analysis Period

{min)

Synchro 8 Report
Page 7



HCM Signalized Intersection Capacity Analysis Pm No Project
80: Kamakee & Queen 91712012

Lane Configurations % 4 i 5 | 1 db 4%
Ideal Ffow (vphpl) 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900 1900 1900

Flt Protected 095 100 100 Q985 1.00 1.00 0.99

Lane Grp Cap (vph) 965 431 366 456 1907 963 047

HCM Level of Service

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

Synchro 8 Report
Page 7



HCM Signalized Intersection Capacity Analysis Am No Project
20: Auahi & Kamakee 9/17/2012

S 2 20 N BV N S 4

Lane Configurations
7

\deal Flow {vphp) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

. RTOR Reduction {vph) 0 28 0 0 58 0 0 16 0 0 0 105
Ean vp
furn Type Prot NA Prot

Perm NA Perm NA Perrﬁ

. Effective Green, g (s) 22 126 1.0 114 186 186 186 188 186

v/s Ratio Perm 0.04 0.06 0.04

HCM Average Control Delay 11.5 HCM Level of Service B

Synchro 8 Report
Page 6



HCM Signalized Intersection Capacity Analysis Pm No Project
79:. Auahi & Kamakee 9/17/2012

N

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

Flt Protected 0.95- 1.00 085 1.00 095 1.00 095 100 100

Flt Permitted
oat ) o el I
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 092 092 0.92 0.92 0.92 0.92

RTOR Reduction (vph) 0 30 0 0 120 0 0 35 0 0 0 133

T—urn Type

Lane Grp Cap (vph) 263 1505 3% 1024 314 966 330 528 448

Actuated Cycle Length (s) 586 - Sum of lost time (s) 15.0

Synchro 8 Report
Page 6



HCM Signalized Intersection Capacity Analysis Am No Project
19: Kamakee & Ala Moana 9/17/2012

Ay ¢ ANt AN Y

1900 1800

144

Incremental Delay, d2

- Level of Service

Approach LOS B B E D

HCM Average Control Delay 16.4 HCM Level of Service B

;ﬂ\ctuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0

15

;l\nalysm Period (min

Synchro 8 Report
Page 5



HCM Signalized Intersection Capacity AnaIySIS Pm No Project
78: Kamakee & Ala Moana oNn7/2012

ey v AN M)A

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

- Lane Util. Factor 100 09 100 0.9 1.00  1.00 1.00 1.00_:

flt Protected

Peak-hour factor, PHF 09 090 090 090 090 09 090 090 090 090 090 090

RTOR Reduction (vph) 0 8 0 0 4 0 0 0 45 0 0 114

Uniform Delay, d1 583 194 623 167 543 4486 50.2 451

\I"‘ncremental Delay,d2 . =~

hpproach LOS C B F D

CM Average Control Delay 29.6 HCM Level of Service c

Zﬁ\ctuated Cycle Length (s) 140.0 Sum of lost time (s) 9.0

Analysis Pericd (min) 15

Synchro 8 Report
Page 5



HCM Signalized Intersection Capacity Analysis -
5: Ala Moana & Queen AM NP 9/17/2012

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Grp Cap (vph) 63 4115 3788 508 234

v/s Ratio Perm o 0.00

rm Delay, dt 655 41 82 515 509

Incremental Delay, d2 . 04 08 01 00

AM Peak 7:00 am 9114/2012 Baseline Synchro 8 Report



HCM Signalized Intersection Capacity Analysis
10: Ala Moana & Queen PM NP 9/17/2012

[deal Flow {vphp) 1900 1900 1900 1900 1900 1900

talil:os

Clearance Time
i

Approach LOS A A D

HCM Average Control Delay 9.7 HCM Level of Service A

Actuated Cycle Length (s) 1400  Sum of lost time (s) 6.0

Aﬁéiysus Period (imn) 15

AM Peak 7:00 am 9/14/2012 Baseline Synchro 8 Report



APPENDIX E

CAPACITY ANALYSIS CALCULATIONS
PROJECTED YEAR 2016 PEAK HOUR TRAFFIC
ANALYSIS WITH PROJECT




HCM Signalized Intersection Capacity Analysis Am Phase 1
44: Ward St & Queen St ' 9172012

e T 20 S N . S S 4

Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Peak-hour factor, PHF 090 090 090 090 090 090 090 090 090 090 090 090

HCM Level of Service

Sum of lost time (s)

Synchro 8 Report
Page 4



HCM Signalized Intersection Capacity Analysis Pm Phase 1
106: Ward St & Queen St 91712012

R Y . e

i

Lane Configurations ) if d ) 'l N | N ‘Hg

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

Lane Util. Factor 100 1.00 1.00 100 100 095 100 095

Flt Protected

Flt Permitted

Peak-hour factor, PHF 090 090 090 090 090 090 090 090 090 090 090 090

Permitted Phases 4 4 4 4

Effective Green, g (s) 372 372 372 3b2 99 349 99 349

v/s Ratio Perm

Uniform Delay, d1 255 163 218 17.0 380 250 373 250

‘I:evel of Service D B C B D C D - C

:Approach LOS

HCM Average Control Delay 3341 HCM Level of Service C

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

;Analysis Period (min) 15
n

Synchro 8 Report
Page 4



HCM Signalized Intersection Capacity Analysis Am Phase 1
43: Ward St & Halekauwila 9/17/2012

b Ly Y Ny e XA

e

* Lane Configurations LI 5
2 Al t@

|deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Fator 1.00 095 ‘ 100 095 1.00

Flt Protected 0.95 1.00 0.95 1,00 0.96

Fit Perrnitted 019 1.00

ctor, PHF
A h
RTCR Reduction {vph) 0 0 0 0 31 0 0 10 0 0 0 0

F"eak-hour fa

Turn Type Perm NA Perm NA Perm NA

Permitted Phases 2 8 4
tuatediGree
Effective Green, g (s) |

Clearance Time (s) ‘ 5.0 5.0 5.0 5.0 5.0

HCM Average Control Delay 8.9 HCM Leve! of Service A

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.0

Analysis Period (min) 15

Synchro 8 Report
Page 3



HCM Signalized Intersection Capacity Analysis Pm Phase 1
105: Ward St & Halekauwila 917/2012

Hme:(vn ; ' 7 ;
al Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
a e

U iform Delay, d1

Incremental Delay, d2

Level of Service B B B B C

Approach LOS B B c A

HCM Average Control Delay 16.4 HCM Level of Service B

Actuated Cycle Length (s)

Analysis Period {min) ' ' 15

Synchro 8 Report
Page 3



HCM Signalized Intersection Capacity Analysis Am Phase 1
38: Ward St & Auahi 9/17/2012

Peachoufacor, PHF 092 082 092 092 0% 0% 0% 0% 0% 082 082 09

%
me (s) 50 50 50 50 50 50 50 50 50

\E:Iearance Ti
& |
Lane Grp Cap (vph) 176 384 326 272 362 584 2281 669 2321

v/s Ratio Perm

‘Uniform Delay, d1 262 263 25..3 277 283 4.8 49 5.0 5.1

Incremental Delay, d2

fevei of Service - C C C C C A A A A

Approach LOS

HCM Level of Service B

HCM Average Control Delay

Actuated Cycle Length {s) 80.0 Sum of lost time (s) 10.0

Analysis Period (min} 15

Synchro 8 Report
Page 2



HCM Signalized Intersection Capacity Analysis Pm Phase 1
08: Ward St & Auahi 917/2012

T

Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 190 1900 1900

058 029 001 067 064 008 0 064 020

0.65

g
HCM Volume to Capacity ratio

gy

Intersection Capacity Utilization 76.4% ICU Level of Service D

¢ Critical Lane Group

Synchro 8 Report
Page 2




HCM Signalized Intersection Capacity Analysis Am Phase 1
36: Ala Moana & Ward St ' 91712012

deal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor

Flt Protected
Sat W:lpro
Flt Permitted 0.95 1.00 0.95

Peak-hour factor, PHF 090 090 090 090 090 090 090 090 090 090 090 090

RTOR Reduction (vph) 0 0 0
]

Turn Type Prot  NA Prot NA Perm  Spit NA Perm  Split  NA

Lane Grp Cap {vph) 450 2686 114 2339 728 0 145 178 319

(s)

Synchro 8 Report
‘ Page 1



HCM Signalized Intersection Capacity Anaiysis Pm Phase 1
96: Ala Moana & Ward St 9/17/2012

LoneConfiguraions % Mb % M4 f ¥ 4 Iy

Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900

'Lane Util. Factor

Effective Green, g (s) 358 692 68 540 540 139 139 129 243 243

Clearance Time

(s)

Lane Grp Cap (vph) 453 2603 8 2048 611 176 185 146 307 536

yls Ratio Perm 0.07

| "incremental Defay, d2 15.9 7.2 13 147 0.6 0.1 9.4 01 152 0.2

Level of Service E D E D C E E E E D

hpproach LOS

489 HCM Level of Service

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 12.0
]
Analysis Period

{min)

Syn'chro 8 Report -
Page 1



HCM Signalized Intersection Capacity Analysis Am Phase 1
48: Kamakee & Queen 9/17/2012

D e . T . A

ons X & £ % A —4b ab

Lang Configurati

1R

:Ideal Flow (vphpl) 1906 1900 1900 1900 1900 1900 1900 1900 1900 1900

‘Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.85 0.95

Flt Protected 095 100 100 085 1.00 1.00 099

:Flt Permitted 063 100 100 095 1.00 0.91 0.85

i’eak-hourfactor. PHF 092 092 092 082 0892 092 092 092 092 092 0982 092

Lane Grp Cap (vph) 195 310 263 589 1953 940 922

HCM Level of Service C

Actuated Cycle Length (s)
Interse ap
Analysis Period (min) 15

(s)

Sum of lost time
'e r

Synchro 8 Report
Page 7



HCM Signalized Intersection Capacity Analysis Pm Phase 1
110; Kamakee & Queen - 91712012

A ey ¢ AN b AN A

ne Confi

|deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor

Flt Protected

Fit Permitied 057 100 100 095 1.00 0.91 0.57

. Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

HCM Level of Service

Sum of lost time (s)

Synchro 8 Report
Page 7



HCM Signalized Intersection Capacity Analysis Am Phase 1
47: Auahi & Kamakee ¥17/2012

Sl

Lane Cnﬂgurations % 1 P . i 4 b "‘ Y 0 “
A :

Permitted Phases 8 2 6 6

Clearance Time (s}

Lane Grp Cap (vph) 133 a74 4 437 371 422 1388 484 749 636

v/s Ratio Perm

Uniform Delay, d1 229 134 252 1589 155 97 9.7 106 11.0 9.9

incremental Dela dZ

e

Level of Service c B D B B A A B B A

HCM Level of Service B

Actuated Cycle Length {s) 52.0 Sum of lost fime (s) 20.0

Analysis Period (min) 15

Synchro 8 Report
Page 6



HCM Signalized Intersection Capacity Analysis Pm Phase 1
109: Auahi & Kamakee 91712012

A ey v AN MY

[deal Flow (vphpi} 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Flt Protected 095 1.00 095 100 100 08 1.00 095 100 100

Flt Permitted

RTOR Reduction (voh) 0 27 0 0 0 28 0 30 0 0 0 169

-Turn Type | 7 Prot NA “ Prot NA  Perm Perm NA Perm NA  Perm

Permitted Phases

Effective Green, g (s) 129 295 26 192 192 225 225 25 225 225

Clearance Time (s)

Lan'e' Grp' Cap (vphjﬂ

v/s Rafio Perm

Uniform Delay, d1 263 125 327 202 193 180  17.1 22 189 168

incremental Delay, d2

Actuated Cycle Length (s} 69.6 Sum of lost time (s) 15.0

Synchro 8 Report
Page 6



HCM Signalized intersection Capacity Analysns Am Phase 1
46: Kamakee & Ala Moana 10/22/2012

1900 1900

Approach LOS A B " D R D

. HCM 2000 Control Delay
Actuated Cycle Length (s)

AnalySIs Period (m|hj 15

Synchro 8 Report
Page 1



HCM Signalized Intersection Capacity Analysis Pm Phase 1
108; Kamakee & Ala Moana 10/22/2012

Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

TunType Pt NA Pt NA Pern  NA
B
Permitted Phases 4 4 4

Clearance Time (s) 50 6.0 5.0 8.0 5.0 5.0

Lane Grp Cap (vph) 283 3346 118 2901 T 180 336 T 85 300

)_{is Ratio Perm

Uniform Delay, d1 5.7 179 579 183 404 . 4470 477 431

HCM 2000 Level of Service

Actuated Cycle Length (s) 130.0 Sum of lost time (s) 9.0

Analysis Period {min)

Synchro 8 Report
Page 1



HCM Signalized Intersection Capacity Analysis
18: Ala Moana & Queen AM PJ 91712012

m
Ideal Flow {(vphpl) 1600 1900 1900 1900 1900 1900

)

R

RTOR Reduction (vph) 0 0 5 0 0 19

HCM Average Control Delay 8.5 HCM Level of Service A

Actuated Cycle Length'('s) 140.0 . Sum of lost time (s) 9.0

Analysis Period {min

AM Peak 7:00 am 9/14/2012 Baseline Synchro 8 Report



HCM Signalized Intersection Capacity Analysis
22: Ala Moana & Queen PM PJ 9/17/2012

evel of Service E A B E D

i 5

AM Peak 7:00 am 9/14/2012 Baseline ' ~ Synchro 8 Report



